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Function of Human ¢3B4a5 Nicotinic Acetylcholine Receptors is Reduced by the
05(Asp398Asn) Variant Genome-wide studies have strongly associated a non-synonymous
polymorphism (rs16969968), which changes the 398th amino acid in the nAChR a5 subunit from
aspartic acid to asparagine (Asp398Asn), with greater risk for increased nicotine consumption. The
authors have used a pentameric concatamer approach to express defined and consistent populations
of a3p4a5 nAChR in Xenopus oocytes. a5(Asn398; risk) variant incorporation reduces ACh-
evoked function compared to inclusion of the common a5(Asp398) variant, without altering agonist
or antagonist potencies. Unlinked a3, B4 and a5 subunits assemble to form a uniform nAChR
population with pharmacological properties matching those of concatameric a34* nAChRs. a5
subunit incorporation reduces a3p4* nAChR function following coinjection with unlinked a3 and
B4 subunits, but increases that of a3p4a5 vs. a3B4-only concatamers. a5 subunit incorporation into
a3B4* nAChR also alters the relative efficacies of competitive agonists and changes the potency of
the non-competitive antagonist mecamylamine. Additional observations indicated that, in the
absence of a5 subunits, free 03 and B4 subunits form at least two further subtypes. The
pharmacological profiles of these free subunit a3p4-only subtypes are dissimilar, both to each other,
and to those of a3pf405 nAChR. The a5 variant-induced change in a34a5 nAChR function may
underlie some of the phenotypic changes associated with this polymorphism. George AA, Lucero
LM, Damaj MI, Lukas RJ, Chen X, Whiteaker P. J. Biological Chemistry 2012 Jun 4 [Epub ahead
of print].

Use of SPME-HS-GC-MS for the Analysis of Herbal Products Containing Synthetic
Cannabinoids The increasing prevalence and use of herbal mixtures containing synthetic
cannabinoids presents a growing public health concern and legal challenge for society. In contrast to
the plant-derived cannabinoids in medical marijuana and other cannabinoid-based therapeutics, the
commonly encountered synthetic cannabinoids in these mendaciously labeled products constitute a
structurally diverse set of compounds of relatively unknown pharmacology and toxicology. Indeed,
the use of these substances has been associated with an alarming number of hospitalizations and
emergency room visits. Moreover, there are already several hundred known cannabinoid agonist
compounds that could potentially be used for illicit purposes, posing an additional challenge for
public health professionals and law enforcement efforts, which often require the detection and
identification of the active ingredients for effective treatment or prosecution. A solid-phase
microextraction headspace gas chromatography-mass spectrometry method is shown here to allow
for rapid and reliable detection and structural identification of many of the synthetic cannabinoid
compounds that are currently or could potentially be used in herbal smoking mixtures. This
approach provides accelerated analysis and results that distinguish between structural analogs
within several classes of cannabinoid compounds, including positional isomers. The analytical
results confirm the continued manufacture and distribution of herbal materials with synthetic
cannabinoids and provide insight into the manipulation of these products to avoid legal constraints
and prosecution. Cox AO, Daw RC, Mason MD, Grabenauer M, Pande PG, Davis KH, Wiley JL,
Stout PR, Thomas BF, Huffman JW. J Anal Toxicol. 2012 Jun; 36(5): 293-302.
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Quantum Rods As Nanocarriers Of Gene Therapy Both antisense oligonucleotides (ASODN)
and small interfering RNA (siRNA) have enormous potential to selectively silence specific cancer-
related genes and could therefore be developed to be important therapeutic anti-cancer drugs. The
use of nanotechnology may allow for significant advancement of the therapeutic potential of
ASODN and siRNA, due to improved pharmacokinetics, bio-distribution and tissue specific
targeted therapy. In this mini-review, the authors have discussed the advantages of using a
nanocarrier such as a multimodal quantum rod (QR) complexed with siRNA for gene delivery.
Comparisons are made between ASODN and siRNA therapeutic efficacies in the context of cancer
and the enormous application potential of nanotechnology in oncotherapy is discussed. The authors
have shown that a QR-interleukin-8 (IL-8) siRNA nanoplex can effectively silence IL-8 gene
expression in the PC-3 prostate cancer cells with no significant toxicity. Thus, nanocarriers such as
QRs can help translate the potent effects of ASODN/siRNA into a clinically viable anti-cancer
therapy. Drug delivery for cancer therapy, with the aid of nanotechnology is one of the major
translational aspects of nanomedicine, and efficient delivery of chemotherapy drugs and gene
therapy drugs or their co-delivery continue to be a major focus of nanomedicine research. PMID:
22643056 [PubMed - in process] Aalinkeel R, Nair B, Reynolds JL, Sykes DE, Law WC,
Mahajan SD, Prasad PN, Schwartz SA. Quantum rods as nanocarriers of gene therapy. Drug Deliv.
2012 May;19(4): 220-231.

Allosteric Modulator ORG27569 Induces CB1 Cannabinoid Receptor High Affinity Agonist
Binding State, Receptor Internalization, and Gi Protein-Independent ERK1/2 Kinase
Activation The cannabinoid receptor 1 (CB1), a member of the class A G protein-coupled receptor
family, is expressed in brain tissue where agonist stimulation primarily activates the pertussis toxin-
sensitive inhibitory G protein (G(i)). Ligands such as CP55940 ((1R,3R,4R)-3-[2-hydroxy-4-(1,1-
dimethylheptyl)phenyl]-4-(3- hydroxypropyl)cyclohexan-1-ol) and A(9)-tetrahydrocannabinol are
orthosteric agonists for the receptor, bind the conventional binding pocket, and trigger G(i)-
mediated effects including inhibition of adenylate cyclase. ORG27569 (5-chloro-3-ethyl-1H-indole-
2-carboxylic acid [2-(4-piperidin-1-yl-phenyl) ethyl]amide) has been identified as an allosteric
modulator that displays positive cooperativity for CP55940 binding to CB1 yet acts as an antagonist
of G protein coupling. To examine this apparent conundrum, the authors used the wild-type CB1
and two mutants, T210A and T2101 (D'Antona AM, Ahn KH, Kendall DA. (2006) Biochemistry
45, 5606-5617), which collectively cover a spectrum of receptor states from inactive to partially
active to more fully constitutively active. Using these receptors, the authors demonstrated that
ORG27569 induces a CB1 receptor state that is characterized by enhanced agonist affinity and
decreased inverse agonist affinity consistent with an active conformation. Also consistent with this
conformation, the impact of ORG27569 binding was most dramatic on the inactive T210A receptor
and less pronounced on the already active T210I receptor. Although ORG27569 antagonized
CP55940-induced guanosine 5'-3-O-(thio)triphosphate binding, which is indicative of G protein
coupling inhibition in a concentration-dependent manner, the ORG27569-induced conformational
change of the CBL1 receptor led to cellular internalization and downstream activation of ERK
signaling, providing the first case of allosteric ligand-biased signaling via CB1. ORG27569-induced
ERK phosphorylation persisted even after pertussis toxin treatment to abrogate G(i) and occurs in
HEK?293 and neuronal cells. Ahn KH, Mahmoud MM, Kendall DA. Allosteric modulator
ORG27569 induces CB1 cannabinoid receptor high affinity agonist binding state, receptor
internalization, and Gi protein-independent ERK1/2 kinase activation. J Biol Chem. 2012 Apr 6;
287(15): 12070-12082. Epub 2012 Feb 16.




Lipid Rafts and Functional Caveolae Requlate HIV-Induced Amyloid Beta Accumulation In
Brain Endothelial Cells Amyloid beta (AP) levels are increased in HIV-1 infected brains due to
not yet fully understood mechanisms. In the present study, the authors investigate the role of lipid
rafts, functional caveolae, and caveolae-associated signaling in HIV-1-induced AB accumulation in
HBMEC. Both silencing of caveolin-1 (cav-1) and disruption of lipid rafts by pretreatment with
beta-methyl-cyclodextrin (MCD) protected against Ap accumulation in HBMEC. Exposure to HIV-
1 and AP activated caveolae-associated Ras and p38. While inhibition of Ras by farnesylthio-
salicylic acid (FTS) effectively protected against HIV-1-induced accumulation of A, blocking of
p38 did not have such an effect. The authors also evaluated the role of caveolae in HIV-1-induced
upregulation of the receptor for advanced glycation end products (RAGE), which regulates Af
transfer from the blood stream into the central nervous system. HIV-1-induced RAGE expression
was prevented by infecting HBMEC with cav-1 specific ShRNA lentiviral particles or by
pretreatment of cells with FTS. Overall, the present results indicate that A accumulation in
HBMEC is lipid raft and caveolae dependent and involves the caveolae-associated Ras signaling.
Andras IE, Eum SY, Toborek M. Lipid rafts and functional caveolae regulate HIV-induced
amyloid beta accumulation in brain endothelial cells. Biochem Biophys Res Commun. 2012 May 4;
421(2): 177-183. Epub 2012 Apr 3.

Rapid and Reliable Quantitation Of Amino Acids and Myo-Inositol In Mouse Brain By High
Performance Liguid Chromatography and Tandem Mass Spectrometry Amino acids and
myo-inositol have long been proposed as putative biomarkers for neurodegenerative diseases.
Accurate measures and stability have precluded their selective use. To this end, a sensitive liquid
chromatography tandem mass spectrometry (LC-MS/MS) method based on multiple reaction
monitoring was developed to simultaneously quantify glutamine, glutamate, y-aminobutyric acid
(GABA), aspartic acid, N-acetyl aspartic acid, taurine, choline, creatine, phosphocholine and myo-
inositol in mouse brain by methanol extractions. Chromatography was performed using a
hydrophilic interaction chromatography silica column within in a total run time of 15 min. The
validated method is selective, sensitive, accurate, and precise. The method has a limit of
quantification ranging from 2.5 to 20 ng/ml for a range of analytes and a dynamic range from 2.5-20
to 500-4000 ng/ml. This LC-MS/MS method was validated for biomarker discovery in models of
human neurological disorders. Bathena SP, Huang J, Epstein AA, Gendelman HE, Boska MD,
Alnouti Y. Rapid and reliable quantitation of amino acids and myo-inositol in mouse brain by high
performance liquid chromatography and tandem mass spectrometry. J Chromatogr B Analyt
Technol Biomed Life Sci. 2012 Apr 15; 893-894: 15-20. Epub 2012 Feb 28.

The Cystine-Glutamate Transporter Enhancer N-Acetyl-L-Cysteine Attenuates Cocaine-
Induced Changes In Striatal Dopamine But Not Self-Administration In Squirrel Monkeys
Extrasynaptic glutamate has been shown to regulate dopamine function in the mesocorticolimbic
pathway, which plays an important role in the behavioral pharmacology of psychostimulants. Basal
levels of glutamate are primarily regulated by the cystine-glutamate transporter and provide
glutamatergic tone on extrasynaptic glutamate receptors. The present study examined the effects of
a cystine-glutamate transporter enhancer on the neurochemical and behavioral effects of cocaine
and amphetamine in nonhuman primates. It was hypothesized that augmenting extrasynaptic
glutamate release with N-acetyl-L-cysteine (NAC), a cystine prodrug, would attenuate cocaine- or
amphetamine-induced increases in extracellular dopamine and their corresponding behavioral-
stimulant and reinforcing effects. In vivo microdialysis was used to evaluate cocaine-induced
changes in extracellular dopamine (DA) in the caudate nucleus (n=3). NAC significantly attenuated
cocaine-induced increases in dopamine but had inconsistent effects on amphetamine-induced
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increases in dopamine (n=4). Separate groups of subjects were either trained on a fixed-interval
schedule of stimulus termination (n=6) or on a second-order schedule of self-administration (n=5)
to characterize the behavioral-stimulant and reinforcing effects of psychostimulants, respectively.
Systemic administration of NAC did not alter the behavioral-stimulant effects of either cocaine or
amphetamine. Furthermore, cocaine self-administration and reinstatement of previously
extinguished cocaine self-administration were not altered by pretreatment with NAC. Hence, drug
interactions on caudate neurochemistry in vivo were not reflected in behavioral measures in squirrel
monkeys. The present results in nonhuman primates do not support the use of NAC as a
pharmacotherapy for cocaine abuse, although rodent and clinical studies suggest otherwise. Bauzo
RM, Kimmel HL, Howell LL. The cystine-glutamate transporter enhancer N-acetyl-L-cysteine
attenuates cocaine-induced changes in striatal dopamine but not self-administration in squirrel
monkeys. Pharmacol Biochem Behav. 2012 Apr; 101(2): 288-296. Epub 2011 Dec 31.

Smoking Behavior and Exposure To Tobacco Toxicants During 6 Months Of Smoking
Progressively Reduced Nicotine Content Cigarettes Recent federal legislation gives the U.S.
Food and Drug Administration authority to regulate the nicotine content of cigarettes. A nationwide
strategy for progressive reduction of the nicotine content of cigarettes is a potential way to reduce
the addictiveness of cigarettes, to prevent new smokers from becoming addicted, and to facilitate
quitting in established smokers. The authors conducted a trial of progressive nicotine content
tapering over 6 months to determine the effects on smoking behaviors and biomarkers of tobacco
smoke exposure and cardiovascular effects. One hundred and thirty-five healthy smokers were
randomly assigned to one of two groups. A research group smoked their usual brand of cigarettes
followed by five types of research cigarettes with progressively lower nicotine content, each
smoked for one month. A control group smoked their own brand of cigarettes for the same period of
time. Nicotine intake, as indicated by plasma cotinine concentration, declined progressively as the
nicotine content of cigarettes was reduced. Cigarette consumption and markers of exposure to
carbon monoxide and polycyclic aromatic hydrocarbons, as well as cardiovascular biomarkers
remained stable, whereas urinary 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanol (NNAL) excretion
decreased. No significant changes in biomarkers of exposure or cardiovascular effects were
observed in controls. These data support the proposition that the intake of nicotine from cigarettes
of smokers can be substantially lowered without increasing exposure to other tobacco smoke toxins.
These findings support the feasibility and safety of gradual reduction of the nicotine content in
cigarettes. Benowitz NL, Dains KM, Hall SM, Stewart S, Wilson M, Dempsey D, Jacob P 3rd.
Smoking behavior and exposure to tobacco toxicants during 6 months of smoking progressively
reduced nicotine content cigarettes. Cancer Epidemiol Biomarkers Prev. 2012 May; 21(5): 761-769.
Epub 2012 Feb 21.

Nicotinic Acetylcholine Receptors In Rat Forebrain That Bind ®F-Nifene: Relating PET
Imaging, Autoradiography, and Behavior Nicotinic acetylcholine receptors (NAChRS) in the
brain are important for cognitive function; however, their specific role in relevant brain regions
remains unclear. In this study, the authors used the novel compound ®F-nifene to examine the
distribution of NAChRs in the rat forebrain, and for individual animals related the results to
behavioral performance on an auditory-cognitive task. They first show negligible binding of :3F-
nifene in mice lacking the p2 nAChR subunit, consistent with previous findings that 1®F-nifene
binds to 04B2* nAChRs. They then examined the distribution of 8F-nifene in rat using three
methods: in vivo PET, ex vivo PET and autoradiography. Generally, 1®F-nifene labeled forebrain
regions known to contain NAChRs, and the three methods produced similar relative binding among
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regions. Importantly, 1®F-nifene also labeled some white matter (myelinated axon) tracts, most
prominently in the temporal subcortical region that contains the auditory thalamocortical pathway.
Finally, the authors related *®F-nifene binding in several forebrain regions to each animal's
performance on an auditory-cued, active avoidance task. The strongest correlations with
performance after 14 days training were found for 1®F-nifene binding in the temporal subcortical
white matter, subiculum, and medial frontal cortex (correlation coefficients, r > 0.8); there was no
correlation with binding in the auditory thalamus or auditory cortex. These findings suggest that
individual performance is linked to nicotinic functions in specific brain regions, and further support
a role for nAChRs in sensory-cognitive function. Bieszczad KM, Kant R, Constantinescu CC,
Pandey SK, Kawai HD, Metherate R, Weinberger NM, Mukherjee J. Nicotinic acetylcholine
receptors in rat forebrain that bind 18F-nifene: relating PET imaging, autoradiography, and behavior.
Synapse. 2012 May; 66(5): 418-434. doi: 10.1002/syn.21530. Epub 2012 Feb 15.

Agonist-Selective Effects Of Opioid Receptor Ligands On Cytosolic Calcium Concentration In
Rat Striatal Neurons Buprenorphine is an opioid receptor ligand whose mechanism of action is
incompletely understood. Using Ca(2+) imaging, the authors assessed the effects of buprenorphine,
B-endorphin, and morphine on cytosolic Ca(2+) concentration [Ca(2+)](i), in rat striatal neurons.
Buprenorphine (0.01-1 uM) increased [Ca(2+)](i) in a dose-dependent manner in a subpopulation of
rat striatal neurons. The effect of buprenorphine was largely reduced by naloxone, a non-selective
opioid receptor antagonist, but not by p, k, 3 or NOP-selective antagonists. 3-Endorphin (0.1 pM)
increased [Ca(2+)](i) with a lower amplitude and slower time course than buprenorphine. Similar to
buprenorphine, the effect of B-endorphin was markedly decreased by naloxone, but not by opioid-
selective antagonists. Morphine (0.1-10 uM), did not affect [Ca(2+)](i) in striatal neurons. These
results suggest that buprenorphine and -endorphin act on a distinct type/subtype of plasmalemmal
opioid receptors or activate intracellular opioid-like receptor(s) in rat striatal neurons. Brailoiu GC,
Deliu E, Hooper R, Dun NJ, Undieh AS, Adler MW, Benamar K, Brailoiu E. Agonist-selective
effects of opioid receptor ligands on cytosolic calcium concentration in rat striatal neurons. Drug
Alcohol Depend. 2012 Jun 1; 123(1-3): 277-281. Epub 2011 Dec 21.

Presynaptic Imaging Of Projection Fibers By In Vivo Injection Of Dextran-Conjugated
Calcium Indicators Dextran-conjugated calcium indicators are stably retained within neurons. As
a result, they are well suited to measuring presynaptic calcium at physiological temperatures. In
addition, dextran indicators can be used to label neurons and their presynaptic boutons in vivo. This
has allowed measurements of calcium in the presynaptic boutons of projection fibers that cannot be
stably loaded with other types of indicators. This protocol describes a technique for in vivo loading
of the climbing fiber projection to the cerebellum with dextran-conjugated indicators for subsequent
presynaptic calcium imaging in brain slices. This technique is applicable to studies of projection
fibers in many species from which brain slices can be prepared. The dextran indicator is injected
into the inferior olive using a stereotaxic device. After a period of 1-3 d, cerebellar slices are
prepared and presynaptic calcium transients are measured at physiological temperature in labeled
climbing fibers. The protocol also discusses important considerations for using dextran-conjugated
indicators to measure presynaptic calcium. Brenowitz SD, Regehr WG. Presynaptic imaging of
projection fibers by in vivo injection of dextran-conjugated calcium indicators. Cold Spring Harb
Protoc. 2012 Apr 1; 2012(4): 465-471. doi: 10.1101/pdb.prot068551.




Behavioral Effects and Central Nervous System Levels Of The Broadly Available K-Agonist
Hallucinogen Salvinorin A Are Affected By P-Glycoprotein Modulation In Vivo Active blood-
brain barrier mechanisms, such as the major efflux transporter P-glycoprotein (mdrl), modulate the
in vivo/central nervous system (CNS) effects of many pharmacological agents, whether they are
used for nonmedical reasons or in pharmacotherapy. The powerful, widely available hallucinogen
salvinorin A (from the plant Salvia divinorum) is a high-efficacy, selective k-opioid agonist and
displays fast-onset behavioral effects (e.g., within 1 min of administration) and relatively short
duration of action. In vitro studies suggest that salvinorin A may be a P-glycoprotein substrate; thus,
the functional status of P-glycoprotein may influence the behavioral effects of salvinorin A or its
residence in CNS after parenteral administration. The authors therefore studied whether a
competing P-glycoprotein substrate (the clinically available agent loperamide; 0.032-0.32 mg/kg) or
a selective P-glycoprotein blocker, tariquidar (0.32-3.2 mg/kg) could enhance unconditioned
behavioral effects (ptosis and facial relaxation, known to be caused by k-agonists in nonhuman
primates) of salvinorin A, as well as its entry and residence in the CNS, as measured by
cerebrospinal fluid sampling. Pretreatment with either loperamide or tariquidar dose-dependently
enhanced salvinorin A-induced ptosis, but not facial relaxation. In a control study, loperamide and
tariquidar were inactive when given as a pretreatment to ((+)-(5a,7a,8p)-N-methyl-N-[7-(1-
pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yl]-benzeneac etamide (U69,593), a k-agonist known to be a
very poor P-glycoprotein substrate. Furthermore, pretreatment with tariquidar (3.2 mg/kg) also
enhanced peak levels of salvinorin A in cerebrospinal fluid after intravenous administration. These
are the first studies in vivo showing the sensitivity of salvinorin A effects to modulation by the P-
glycoprotein transporter, a major functional component of the blood-brain barrier. Butelman ER,
Caspers M, Lovell KM, Kreek MJ, Prisinzano TE. Behavioral effects and central nervous system
levels of the broadly available k-agonist hallucinogen salvinorin A are affected by P-glycoprotein
modulation in vivo. J Pharmacol Exp Ther. 2012 Jun; 341(3): 802-808. Epub 2012 Mar 20.

Highly Selective Inhibitors of Monoacylglycerol Lipase Bearing a Reactive Group that Is
Bioisosteric with Endocannabinoid Substrates The endocannabinoids 2-arachidonoyl glycerol
(2-AG) and N-arachidonoyl ethanolamine (anandamide) are principally degraded by
monoacylglycerol lipase (MAGL) and fatty acid amide hydrolase (FAAH), respectively. The recent
discovery of O-aryl carbamates such as JZL.184 as selective MAGL inhibitors has enabled
functional investigation of 2-AG signaling pathways in vivo. Nonetheless, JZL.184 and other
reported MAGL inhibitors still display low-level cross-reactivity with FAAH and peripheral
carboxylesterases, which can complicate their use in certain biological studies. Here, the authors
report a distinct class of O-hexafluoroisopropyl (HFIP) carbamates that inhibits MAGL in vitro and
in vivo with excellent potency and greatly improved selectivity, including showing no detectable
cross-reactivity with FAAH. These findings designate HFIP carbamates as a versatile chemotype
for inhibiting MAGL and should encourage the pursuit of other serine hydrolase inhibitors that bear
reactive groups resembling the structures of natural substrates. Chang JW, Niphakis MJ, Lum KM,
Cognetta AB 3rd, Wang C, Matthews ML, Niessen S, Buczynski MW, Parsons LH, Cravatt BF.
Highly selective inhibitors of monoacylglycerol lipase bearing a reactive group that is bioisosteric
with endocannabinoid substrates. Chem Biol. 2012 May 25;19(5): 579-588. Epub 2012 Apr 26.

Controlling Murine and Rat Chronic Pain Through A3 Adenosine Receptor Activation
Clinical management of chronic neuropathic pain is limited by marginal effectiveness and
unacceptable side effects of current drugs. The authors demonstrate A(3) adenosine receptor
(A(3)AR) agonism as a new target-based therapeutic strategy. The development of
mechanoallodynia in a well-characterized mouse model of neuropathic pain following chronic
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constriction injury of the sciatic nerve was rapidly and dose-dependently reversed by the A(3)AR
agonists: IB-MECA, its 2-chlorinated analog (CI-IB-MECA), and the structurally distinct
MRS1898. These effects were naloxone insensitive and thus are not opioid receptor mediated. IB-
MECA was >1.6-fold more efficacious than morphine and >5-fold more potent. In addition, IB-
MECA was equally efficacious as gabapentin (Neurontin) or amitriptyline, but respectively >350-
and >75-fold more potent. Besides its potent standalone ability to reverse established
mechanoallodynia, IB-MECA significantly increased the antiallodynic effects of all 3 analgesics.
Moreover, neuropathic pain development in rats caused by widely used chemotherapeutics in the
taxane (paclitaxel), platinum-complex (oxaliplatin), and proteasome-inhibitor (bortezomib) classes
was blocked by IB-MECA without antagonizing their antitumor effect. A(3)AR agonist effects were
blocked with A(3)AR antagonist MRS1523, but not with A(1)AR (DPCPX) or A(2A)AR (SCH-
442416) antagonists. Our findings provide the scientific rationale and pharmacological basis for
therapeutic development of A(3)AR agonists for chronic pain. Chen Z, Janes K, Chen C, Doyle T,
Bryant L, Tosh DK, Jacobson KA, Salvemini D. Controlling murine and rat chronic pain through
A3 adenosine receptor activation. FASEB J. 2012 May; 26(5): 1855-1865. Epub 2012 Feb 17.

Pharmacologic Characterization Of A Nicotine-Discriminative Stimulus In Rhesus Monkeys
This study examined mechanisms by which nicotine (1.78 mg/kg base s.c.) produces discriminative
stimulus effects in rhesus monkeys. In addition to nicotine, various test compounds were studied
including other nicotinic acetylcholine receptor agonists (varenicline and cytisine), antagonists
[mecamylamine and the a4p2 receptor-selective antagonist dihydro-p-erythroidine (DHBE)], a
nicotinic acetylcholine receptor antagonist/indirect-acting catecholamine agonist (bupropion), and
non-nicotinics (cocaine and midazolam). Nicotine, varenicline, and cytisine dose-dependently
increased drug-lever responding; the ED(50) values were 0.47, 0.53, and 39 mg/kg, respectively.
Bupropion and cocaine produced 100% nicotine-lever responding in a subset of monkeys, whereas
mecamylamine, DHBE, and midazolam produced predominantly vehicle-lever responding. The
training dose of nicotine resulted in 1128 ng/ml cotinine in saliva. Mecamylamine antagonized the
discriminative stimulus effects of nicotine and varenicline, whereas DHBE was much less effective.
Nicotine and varenicline had synergistic discriminative stimulus effects. In monkeys responding
predominantly on the vehicle lever after a test compound (bupropion, cocaine, and midazolam), that
test compound blocked the nicotine-discriminative stimulus, perhaps reflecting a perceptual-
masking phenomenon. These results show that nicotine, varenicline, and cytisine produce
discriminative stimulus effects through mecamylamine-sensitive receptors (i.e., nicotinic
acetylcholine) in primates, whereas the involvement of DHBE-sensitive receptors (i.e., a4p2) is
unclear. The current nicotine-discrimination assay did not detect a difference in agonist efficacy
between nicotine, varenicline, and cytisine, but did show evidence of involvement of dopamine. The
control that nicotine has over choice behavior can be disrupted by non-nicotinic compounds,
suggesting that non-nicotinics could be exploited to decrease the control that tobacco has over
behavior. Cunningham CS, Javors MA, McMahon LR. Pharmacologic characterization of a
nicotine-discriminative stimulus in rhesus monkeys. J Pharmacol Exp Ther. 2012 Jun; 341(3): 840-
849. Epub 2012 Mar 21.

Concomitant L ethal Mutagenesis Of Human Immunodeficiency Virus Type 1 RNA virus
population dynamics are complex, and sophisticated approaches are needed in many cases for
therapeutic intervention. One such approach, termed lethal mutagenesis, is directed at targeting the
virus population structure for extinction or error catastrophe. Previous studies have demonstrated
the concept of this approach with human immunodeficiency virus type 1 (HIV-1) by use of
chemical mutagens [i.e., 5-azacytidine (5-AZC)] as well as by host factors with mutagenic
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properties (i.e., APOBEC3G). In this study, these two unrelated mutagenic agents were used
concomitantly to investigate the interplay of these distinct mutagenic mechanisms. Specifically, an
HIV-1 was produced from APOBEC3G (A3G)-expressing cells and used to infect permissive
target cells treated with 5-AZC. Reduced viral infectivity and increased viral mutagenesis were
observed with both the viral mutagen (i.e., G-to-C mutations) and the host restriction factor (i.e., G-
to-A mutations); however, when combined, they had complex interactions. Intriguingly, nucleotide
sequence analysis revealed that concomitant HIV-1 exposure to both 5-AZC and A3G resulted in an
increase in G-to-A viral mutagenesis at the expense of G-to-C mutagenesis. A3G catalytic activity
was required for the diminution in G-to-C mutagenesis. Taken together, these findings provide the
first demonstration for potentiation of the mutagenic effect of a cytosine analog by A3G expression,
resulting in concomitant HIV-1 lethal mutagenesis. Dapp MJ, Holtz CM, Mansky LM,
Concomitant lethal mutagenesis of human immunodeficiency virus type 1. J Mol Biol. 2012 Jun
8;419(3-4):158-70. Epub 2012 Mar 15.

Targeting the Overproduction Of Peroxynitrite For The Prevention and Reversal Of
Paclitaxel-Induced Neuropathic Pain Chemotherapy-induced peripheral neuropathy (CIPN)
accompanied by chronic neuropathic pain is a major dose-limiting side effect of a large number of
antitumoral agents including paclitaxel (Taxol). Thus, CIPN is one of most common causes of dose
reduction and discontinuation of what is otherwise a life-saving therapy. Neuropathological changes
in spinal cord are linked to CIPN, but the causative mediators and mechanisms remain poorly
understood. The authors report that formation of peroxynitrite (PN) in response to activation of
nitric oxide synthases and NADPH oxidase in spinal cord contributes to neuropathological changes
through two mechanisms. The first involves modulation of neuroexcitatory and proinflammatory
(TNF-a and IL-1p) and anti-inflammatory (IL-10 and IL-4) cytokines in favor of the former. The
second involves post-translational nitration and modification of glia-derived proteins known to be
involved in glutamatergic neurotransmission (astrocyte-restricted glutamate transporters and
glutamine synthetase). Targeting PN with PN decomposition catalysts (PNDCs) not only blocked
the development of paclitaxel-induced neuropathic pain without interfering with antitumor effects,
but also reversed it once established. Herein, the authors describe our mechanistic study on the
role(s) of PN and the prevention of neuropathic pain in rats using known PNDCs (FeTMPyP(5+)
and MnTE-2-PyP(5+)). They also demonstrate the prevention of CIPN with their two new orally
active PNDCs, SRI6 and SR1110. The improved chemical design of SR16 and SRI110 also affords
selectivity for PN over other reactive oxygen species (such as superoxide). These findings identify
PN as a critical determinant of CIPN, while providing the rationale toward development of
superoxide-sparing and "PN-targeted” therapeutics. Doyle T, Chen Z, Muscoli C, Bryant L,
Esposito E, Cuzzocrea S, Dagostino C, Ryerse J, Rausaria S, Kamadulski A, Neumann WL,
Salvemini D. Targeting the overproduction of peroxynitrite for the prevention and reversal of
paclitaxel-induced neuropathic pain. J Neurosci. 2012 May 2; 32(18): 6149-6160.

Effects Of Neonatal Methamphetamine and Thioperamide Exposure On Spatial Memory
Retention and Circadian Activity Later In Life Methamphetamine (MA) use increases the
likelihood of engaging in risky sexual behavior and most MA-using women are of child-bearing
age. Therefore, cognitive effects following MA exposure to the developing brain are concerning.
Exposure of mice to MA during hippocampal development causes cognitive impairments in
adulthood. These effects are more severe in female than male mice and mimicked by the H(3)
receptor antagonist thioperamide (THIO). In this study, the authors assessed whether neonatal
exposure to MA or THIO also affects cognition in adolescence. As these effects might be associated
with alterations in circadian activity, they also assessed circadian activity in a subgroup of
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neonatally exposed mice. Sex-dependent treatment effects were seen in the water maze. While
THIO-, but not MA-treated female mice showed hippocampus-dependent spatial memory retention
in the first probe trial, MA-, but not THIO-treated female mice showed spatial memory retention in
the probe trial following reversal training. In contrast, MA- and THIO-treated male mice showed
spatial memory retention in both probe trials. When sensorimotor gating was assessed, MA-treated
male mice showed greater pre-pulse inhibition than MA-treated female mice. Regardless of sex,
THIO-treated mice gained on average more weight each day and showed an enhanced startle
response. In addition, MA increased the length of the circadian period, with an intermediate effect
following THIO treatment were observed. No treatment effects in exploratory behavior, measures
of anxiety, or contextual or cued fear conditioning. Thus, the water maze is particularly sensitive to
detect sex-dependent effects of neonatal MA and THIO exposure on spatial memory retention in
adolescence. Eastwood E, Allen CN, Raber J. Effects of neonatal methamphetamine and
thioperamide exposure on spatial memory retention and circadian activity later in life. Behav Brain
Res. 2012 Apr 21; 230(1): 229-236. Epub 2012 Feb 11.

Inhibition Of GSK3 Attenuates Amphetamine-lnduced Hyperactivity and Sensitization In
The Mouse Glycogen synthase kinase 3 (GSK3) is implicated in mediating dopamine-dependent
behaviors. Previous studies have demonstrated the ability of amphetamine, which increases
extracellular dopamine levels and influences behavior, to regulate the activity of GSK3. This study
used valproic acid and the selective GSK3 inhibitor, SB 216763, to examine the role of GSK3 in
amphetamine-induced hyperactivity and the development of sensitized stereotypic behavior.
Pretreatment with valproic acid (50-300 mg/kg, i.p.) or SB 216763 (2.5-5 mg/kg, i.p.) prior to
amphetamine (2 mg/kg, i.p.) significantly reduced amphetamine induced ambulation and
stereotypy. To assess the development of sensitization to the stereotypic effects of amphetamine,
mice were pretreated daily with valproic acid (300 mg/kg) or SB 216763 (5 mg/kg) prior to
amphetamine (2 mg/kg) for 5 days. Upon amphetamine challenge (1 mg/kg) 7 days later, mice
pretreated with valproate or SB 216763 showed a significant attenuation of amphetamine-induced
sensitization of stereotypy. To determine whether regulation of GSK3 activity was associated with
attenuation of acute amphetamine-induced hyperactivity by valproic acid, valproate (300 mg/kg) or
vehicle was injected prior to amphetamine (2 mg/kg) or saline and brain tissue obtained. Analysis of
the levels of phospho-GSK3a and B by immunoblot indicated that valproate increased
phosphorylation of ser?-GSK3a in the frontal cortex, as well as ser’~GSK3p in the frontal cortex
and caudate putamen of amphetamine-injected mice. These data support a role for GSK3 in acute
amphetamine-induced hyperactivity and the development of sensitization to amphetamine-induced
stereotypy. Enman NM, Unterwald EM. Inhibition of GSK3 attenuates amphetamine-induced
hyperactivity and sensitization in the mouse. Behav Brain Res. 2012 May 16; 231(1): 217-225.

A Reliable Protocol For The Manual Segmentation Of The Human Amyqgdala and Its
Subregions Using Ultra-High Resolution MRI The measurement of the volume of the human
amygdala in vivo has received increasing attention over the past decade, but existing methods face
several challenges. First, due to the amorphous appearance of the amygdala and the difficulties in
interpreting its boundaries, it is common for protocols to omit sizable sections of the rostral and
dorsal regions of the amygdala comprising parts of the basolateral complex (BL) and central
nucleus (Ce), respectively. Second, segmentation of the amgydaloid complex into separate
subdivisions is challenging due to the resolution of routinely acquired images and the lack of
standard protocols. Recent advances in technology have made ultra-high resolution MR images
available, and in this study the authors provide a detailed segmentation protocol for manually
tracing the whole amygdala that incorporates a greater portion of the rostral and dorsal sections with
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techniques illustrated in detail to maximize reproducibility. In addition, they propose a
geometrically-based protocol for segmenting the amygdala into four component subregions of
interest (SROI), which correspond largely to amygdala subnuclear divisions: the BL sROlI,
centromedial (CM) sROI, basomedial (BM) sROI, and the amygdaloid cortical (ACo) sROI. The
authors performed an intra- and inter-rater reliability study of our methods in 10 adults (5 young
adults and 5 older adults). The results indicate that both protocols can be implemented with a high
degree of reliability (the majority of intra-rater and inter-rater correlations were > 0.81). This
protocol should aid further research into the alterations in amygdala anatomy, connectivity, and
function that accompany normal aging and pathology associated with neuropsychiatric disorders.
Entis JJ, Doerga P, Barrett LF, Dickerson BC. A reliable protocol for the manual segmentation of
the human amygdala and its subregions using ultra-high resolution MRI. Neuroimage. 2012 Apr 2;
60(2): 1226-1235. Epub 2012 Jan 5.

Sumatriptan Inhibits TRPV1 Channels In Trigeminal Neurons To understand a possible role
for transient potential receptor vanilloid 1 (TRPV1) ion channels in sumatriptan relief of pain
mediated by trigeminal nociceptors. TRPV1 channels are expressed in small nociceptive sensory
neurons. In dorsal root ganglia, TRPV1-containing nociceptors mediate certain types of
inflammatory pain. Neurogenic inflammation of cerebral dura and blood vessels in the trigeminal
nociceptive system is thought to be important in migraine pain, but the ion channels important in
transducing migraine pain are not known. Sumatriptan is an agent effective in treatment of migraine
and cluster headache. The authors hypothesized that sumatriptan might modulate activity of
TRPV1 channels found in the trigeminal nociceptive system. They used immunohistochemistry to
detect the presence of TRPV1 channel protein, whole-cell recording in acutely dissociated
trigeminal ganglia (TG) to detect functionality of TRPV1 channels, and whole-cell recording in
trigeminal nucleus caudalis (TNC) to detect effects on release of neurotransmitters from trigeminal
neurons onto second order sensory neurons. Effects specifically on TG neurons that project to
cerebral dura were assessed by labeling dural nociceptors with Dil. Immunohistochemistry
demonstrated that TRPV1 channels are present in cerebral dura, in trigeminal ganglion, and in the
TNC. Capsaicin, a TRPV1 agonist, produced depolarization and repetitive action potential firing in
current clamp recordings, and large inward currents in voltage clamp recordings from acutely
dissociated TG neurons, demonstrating that TRPV1 channels are functional in trigeminal neurons.
Capsaicin increased spontaneous excitatory postsynaptic currents in neurons of layer 1l in TNC
slices, showing that these channels have a physiological effect on central synaptic transmission.
Sumatriptan (10 pM), a selective antimigraine drug, inhibited TRPV1-mediated inward currents in
TG and capsaicin-elicited spontaneous excitatory postsynaptic currents in TNC slices. The same
effects of capsaicin and sumatriptan were found in acutely dissociated Dil-labeled TG neurons
innervating cerebral dura. These results build on previous work indicating that TRPV1 channels in
trigeminal nociceptors play a role in craniofacial pain. These findings that TRPV1 is inhibited by
the specific antimigraine drug sumatriptan, and that TRPV1 channels are functional in neurons
projecting to cerebral dura suggests a specific role for these channels in migraine or cluster
headache. Evans MS, Cheng X, Jeffry JA, Disney KE, Premkumar LS. Headache. Sumatriptan
inhibits TRPV1 channels in trigeminal neurons. 2012 May; 52(5): 773-784. doi: 10.1111/j.1526-
4610. 2011. 02053.x. Epub 2012 Jan 30.

Intracranial Self-Stimulation Of The Paraventricular Nucleus Of The Hypothalamus:
Increased Faciliation By Morphine Compared To Cocaine Neuropathic pain attenuates opioid
facilitation of rewarding electrical stimulation of limbic dopaminergic pathways originating from
the ventral tegmental area. Whether neuropathic pain alters opioid effects of other brain-reward
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systems is unknown. Control and spinal nerve-ligated (SNL) rats had electrodes implanted into the
paraventricular nucleus (PVN) of the hypothalamus or medial forebrain bundle. Control and SNL
rats were trained to lever-press for intracranial self-stimulation (ICSS), and modulation by morphine
or cocaine was assessed. Control and SNL rats lever-pressed for stimulation of the PVN and medial
forebrain bundle. Morphine produced greater reductions in the frequency at which rats emitted 50%
of maximal responding for PVN ICSS (maximal effect 24.67 £ 4.60 [mean = SEM] and 24.11 +
5.96 in SNL [n = 6] and control [n = 8] rats, respectively, compared with medial forebrain bundle
ICSS (12.38 £ 6.77 [n = 8] and 12.69 + 1.55 [n = 7]). In contrast, cocaine was less efficacious in
potentiating PVN ICSS (maximal effect 11.76 + 2.86 and 12.38 + 4.01 in SNL [n = 12] and control
[n = 8] rats, respectively) compared with medial forebrain bundle ICSS (30.58 + 3.40 [n = 9] and
2755+ 451 [n=7]). PVN ICSS is facilitated to a greater extent by morphine than cocaine, and the
effects of each drug on this behavior are unaltered after spinal nerve ligation. These effects contrast
those observed with direct stimulation of limbic dopamine pathways, suggesting that the PVN may
have a greater role in the reinforcing effects of opioids than classic limbic regions, particularly in
the presence of chronic pain. Ewan EE, Martin TJ. Intracranial self-stimulation of the
paraventricular nucleus of the hypothalamus: increased faciliation by morphine compared to
cocaine. Anesthesiology. 2012 May; 116(5): 1116-1123.

Cocaine Self-Administration Produces Pharmacodynamic Tolerance: Differential Effects On
The Potency Of Dopamine Transporter Blockers, Releasers, and Methylphenidate The
dopamine transporter (DAT) is the primary site of action for psychostimulant drugs such as
cocaine, methylphenidate, and amphetamine. The authors’ previous work demonstrated a reduced
ability of cocaine to inhibit the DAT following high-dose cocaine self-administration (SA),
corresponding to a reduced ability of cocaine to increase extracellular dopamine. However, this
effect had only been demonstrated for cocaine. Thus, the current investigations sought to understand
the extent to which cocaine SA (1.5 mg/kg/inf x 40 inf/day x 5 days) altered the ability of different
dopamine uptake blockers and releasers to inhibit dopamine uptake, measured using fast-scan cyclic
voltammetry in rat brain slices. The authors demonstrated that, similar to cocaine, the DAT blockers
nomifensine and bupropion were less effective at inhibiting dopamine uptake following cocaine SA.
The potencies of amphetamine-like dopamine releasers such as 3,4-methylenedioxymeth-
amphetamine, methamphetamine, amphetamine, and phentermine, as well as a non-amphetamine
releaser, 4-benzylpiperidine, were all unaffected. Finally, methylphenidate, which blocks dopamine
uptake like cocaine while being structurally similar to amphetamine, shared characteristics of both,
resembling an uptake blocker at low concentrations and a releaser at high concentrations.
Combined, these experiments demonstrate that after high-dose cocaine SA, there is cross-tolerance
of the DAT to other uptake blockers, but not releasers. The reduced ability of psychostimulants to
inhibit dopamine uptake following cocaine SA appears to be contingent upon their functional
interaction with the DAT as a pure blocker or releaser rather than their structural similarity to
cocaine. Further, methylphenidate's interaction with the DAT is unique and concentration-
dependent. Ferris MJ, Calipari ES, Mateo Y, Melchior JR, Roberts DC, Jones SR. Cocaine self-
administration produces pharmacodynamic tolerance: differential effects on the potency of
dopamine transporter blockers, releasers, and methylphenidate. Neuropsychopharmacology. 2012
Jun; 37(7): 1708-1716. doi: 10.1038/npp.2012.17. Epub 2012 Mar 7.

Ventral Pallidum Mediates Amygdala-Evoked Deficits In Prepulse Inhibition Prepulse
inhibition (PPI) is an operational measure of sensorimotor gating. It is defined as a reduction in
magnitude of a startle response when a startling stimulus is preceded by a weaker "prepulse.” PPI
has been found to be altered in patients with schizophrenia, autism spectrum disorders, and other
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neuropsychiatric illnesses. As such, the neural substrates regulating PPI are of particular interest.
Previous studies using lesions, selective blockade of N-methyl-d-aspartate (NMDA) receptors, and
pharmacological disinhibition have demonstrated that impairment of the function of the basolateral
and lateral nuclei of the amygdala (BLA) disrupts PPI. However, transient gamma aminobutyric
acid-mediated (GABA-mediated) inactivation of BLA has not been evaluated for effects on PPI.
Furthermore, the downstream projection targets that mediate BLA-evoked disruptions of PPI have
not been elucidated. Thus, in the present study, the authors evaluated the effect on PPI of bilateral
and unilateral inactivation of BLA, by microinfusion of the GABA-A receptor agonist, muscimol.
They found that either bilateral or unilateral inactivation impaired PPI. Because unilateral
inactivation was sufficient to impair PPI, they hypothesized that this was due to an indirect
activation of a downstream target of BLA, the ventral pallidum (VP). Because VP inhibition
normalizes PPI deficits evoked from nucleus accumbens (Kodsi & Swerdlow, 1994), they next
tested the degree to which VP inhibition would normalize PPI deficits evoked from BLA. The
authors unilaterally inactivated BLA with concurrent inactivation of VP and found that VP
inactivation blocked BLA-evoked deficits in PPI. The authors suggest that BLA inactivation
disrupts PPI through disinhibition of VP. Forcelli PA, West EA, Murnen AT, Malkova L. Ventral
pallidum mediates amygdala-evoked deficits in prepulse inhibition. Behav Neurosci. 2012 Apr;
126(2): 290-300. Epub 2012 Jan 16.

Human Cathepsin V Protease Participates In Production Of Enkephalin and NPY
Neuropeptide Neurotransmitters Proteases are required for processing precursors into active
neuropeptides that function as neurotransmitters for cell-cell communication. This study
demonstrates the novel function of human cathepsin V protease for producing the neuropeptides
enkephalin and neuropeptide Y (NPY). Cathepsin V is a human-specific cysteine protease gene.
Findings here show that expression of cathepsin V in neuroendocrine PC12 cells and human
neuronal SK-N-MC cells results in production of (Met)enkephalin from proenkephalin. Gene
silencing of cathepsin V by siRNA in human SK-N-MC cells results in reduction of
(Met)enkephalin by more than 80%, illustrating the prominent role of cathepsin V for neuropeptide
production. In vitro processing of proenkephalin by cathepsin V occurs at dibasic residue sites to
generate enkephalin-containing peptides and an ~24-kDa intermediate present in human brain.
Cathepsin V is present in human brain cortex and hippocampus where enkephalin and NPY are
produced and is present in purified human neuropeptide secretory vesicles. Colocalization of
cathepsin V with enkephalin and NPY in secretory vesicles of human neuroblastoma cells was
illustrated by confocal microscopy. Furthermore, expression of cathepsin V with proNPY results in
NPY production. These findings indicate the unique function of human cathepsin V for producing
enkephalin and NPY neuropeptides required for neurotransmission in health and neurological
diseases. Funkelstein L, Lu WD, Koch B, Mosier C, Toneff T, Taupenot L, O'Connor DT,
Reinheckel T, Peters C, Hook V. Human cathepsin V protease participates in production of
enkephalin and NPY neuropeptide neurotransmitters. J Biol Chem. 2012 May 4; 287(19): 15232-
15241. Epub 2012 Mar 5.

Synaptic Underpinnings Of Altered Hippocampal Function In Glutaminase-Deficient Mice
During Maturation Glutaminase-deficient mice (GLS1 hets), with reduced glutamate recycling,
have a focal reduction in hippocampal activity, mainly in CA1, and manifest behavioral and
neurochemical phenotypes suggestive of schizophrenia resilience. To address the basis for the
hippocampal hypoactivity, the authors examined synaptic plastic mechanisms and glutamate
receptor expression. Although baseline synaptic strength was unaffected in Schaffer collateral
inputs to CA1, they found that long-term potentiation was attenuated. In wild-type (WT) mice,
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GLS1 gene expression was highest in the hippocampus and cortex, where it was reduced by about
50% in GLS1 hets. In other brain regions with lower WT GLS1 gene expression, there were no
genotypic reductions. In adult GLS1 hets, NMDA receptor NR1 subunit gene expression was
reduced, but not AMPA receptor GIuR1 subunit gene expression. In contrast, juvenile GLS1 hets
showed no reductions in NR1 gene expression. In concert with this, adult GLS1 hets showed a
deficit in hippocampal-dependent contextual fear conditioning, whereas juvenile GLS1 hets did not.
These alterations in glutamatergic synaptic function may partly explain the hippocampal
hypoactivity seen in the GLS1 hets. The maturity-onset reduction in NR1 gene expression and in
contextual learning supports the premise that glutaminase inhibition in adulthood should prove
therapeutic in schizophrenia. Gaisler-Salomon I, Wang Y, Chuhma N, Zhang H, Golumbic YN,
Mihali A, Arancio O, Sibille E, Rayport S. Synaptic underpinnings of altered hippocampal function
in glutaminase-deficient mice during maturation. Hippocampus. 2012 May; 22(5): 1027-1039. doi:
10.1002/hip0.22014. Epub 2012 Mar 19.

Can Humanized Mice Reflect The Complex Pathobiology Of HIV-Associated Neurocognitive
Disorders? There is a rebirth of humanized mouse models in reflecting human immunodeficiency
virus (HIV) pathobiology. This has allowed new investigations of viral diversity, immunity and
developmental therapeutics. In the past, HIV infection and disease were, in part, mirrored in
immune deficient mice reconstituted with human hematopoietic stem cells. What remained from
early studies reflected the ability to mirror central nervous system (CNS) disease. As the wide
spread use of combination antiretroviral therapies has changed the severity, but not prevalence, of
HIV-associated neurocognitive disorders (HAND), mimicking such virus-induced CNS morbidities
in humanized animals is essential for HIVV/AIDS research activities. To this end, the authors now
review the evidence for how and under what circumstances humanized mice may be utilized for
studies of HIV-1 neuropathogenesis. Gorantla S, Gendelman HE, Poluektova LY. Can humanized
mice reflect the complex pathobiology of HIV-associated neurocognitive disorders? J
Neuroimmune Pharmacol. 2012 Jun; 7(2): 352-362. Epub 2012 Jan 7.

The Duration Of Nicotine Withdrawal-Associated Deficits In Contextual Fear Conditioning
Parallels Changes In Hippocampal High Affinity Nicotinic Acetylcholine Receptor
Upregulation A predominant symptom of nicotine withdrawal is cognitive deficits, yet
understanding of the neural basis for these deficits is limited. Withdrawal from chronic nicotine
disrupts contextual learning in mice and this deficit is mediated by direct effects of nicotine in the
hippocampus. Chronic nicotine treatment upregulates nicotinic acetylcholine receptors (nAChR);
however, it is unknown whether upregulation is related to the observed withdrawal-induced
cognitive deficits. If a relationship between altered learning and nAChR levels exists, changes in
nNAChR levels after cessation of nicotine treatment should match the duration of learning deficits.
To test this hypothesis, mice were chronically administered 6.3mg/kg/day (freebase) nicotine for 12
days and trained in contextual fear conditioning on day 11 or between 1 to 16 days after withdrawal
of treatment. Changes in [(125)I]-epibatidine binding at cytisine-sensitive and cytisine-resistant
NAChRs and chronic nicotine-related changes in 04, a7, and B2 nAChR subunit mRNA expression
were assessed. Chronic nicotine had no behavioral effect but withdrawal produced deficits in
contextual fear conditioning that lasted 4 days. Nicotine withdrawal did not disrupt cued fear
conditioning. Chronic nicotine upregulated hippocampal cytisine-sensitive NAChR binding;
upregulation continued after cessation of nicotine administration and the duration of upregulation
during withdrawal paralleled the duration of behavioral changes. Changes in binding in cortex and
cerebellum did not match behavioral changes. No changes in 04, a7, and 2 subunit mRNA
expression were seen with chronic nicotine. Thus, nicotine withdrawal-related deficits in contextual
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learning are time-limited changes that are associated with temporal changes in upregulation of high-
affinity nAChR binding. Gould TJ, Portugal GS, André JM, Tadman MP, Marks MJ, Kenney JW,
Yildirim E, Adoff M. The duration of nicotine withdrawal-associated deficits in contextual fear
conditioning parallels changes in hippocampal high affinity nicotinic acetylcholine receptor
upregulation. Neuropharmacology. 2012 Apr; 62(5-6): 2118-2125. Epub 2012 Jan 21.

Low Concentrations Of Nicotine Differentially Desensitize Nicotinic Acetylcholine Receptors
That Include AS Or A6 Subunits and That Mediate Synaptosomal Neurotransmitter Release
Desensitization is a complex property of nicotinic acetylcholine receptors (nAChR). Several
subtypes of NAChR have high sensitivity to nicotine and mediate effects of nicotine at
concentrations found in blood of tobacco smokers. Desensitization of some of these receptor
subtypes has been studied in model systems, however, other subtypes have been difficult to express
heterologously in native forms. In addition, model systems may not have the same accessory
molecules and post-translational modifications found in native populations. The authors have used
wild-type and subunit null mutant mice to study desensitization properties of the high sensitivity
a4B2-nAChRs including those that have a5 subunits at both GABAergic and dopaminergic nerve
terminals. In addition, they have studied the desensitization of one subtype of a632-nAChRs at
dopaminergic terminals using 04 subunit null mutant mice. Exposure to low nicotine
concentrations, leads to rapid, but partial desensitization of activity mediated by these receptors.
04p2-nAChRs including a5 subunits show faster rates of recovery from desensitization than o42-
nAChRs without a5. Inclusion of the a5 subunit significantly shifts the concentration response for
desensitization to higher values, indicating that receptors with a5 subunits are less desensitized by a
10-min exposure to low concentrations of nicotine. Receptors with a6 subunits appear to desensitize
to a lesser degree than those with a4 subunits, indicating that a6B2-nAChRs are somewhat resistant
to desensitization by nicotine. These results highlight the importance of studying various receptor
subtypes in native systems and how they may differentially respond to nicotine and to nicotinic
drugs. Grady SR, Wageman CR, Patzlaff NE, Marks MJ. Low concentrations of nicotine
differentially desensitize nicotinic acetylcholine receptors that include a5 or a6 subunits and that
mediate synaptosomal neurotransmitter release. Neuropharmacology. 2012 Apr; 62(5-6): 1935-
1943. Epub 2012 Jan 2.

Structure Of The A-Opioid Receptor Bound To Naltrindole The opioid receptor family
comprises three members, the -, 8- and k-opioid receptors, which respond to classical opioid
alkaloids such as morphine and heroin as well as to endogenous peptide ligands like endorphins.
They belong to the G-protein-coupled receptor (GPCR) superfamily, and are excellent therapeutic
targets for pain control. The 3-opioid receptor (3-OR) has a role in analgesia, as well as in other
neurological functions that remain poorly understood. The structures of the p-OR and x-OR have
recently been solved. Here the authors report the crystal structure of the mouse 6-OR, bound to the
subtype-selective antagonist naltrindole. Together with the structures of the p-OR and k-OR, the &-
OR structure provides insights into conserved elements of opioid ligand recognition while also
revealing structural features associated with ligand-subtype selectivity. The binding pocket of
opioid receptors can be divided into two distinct regions. Whereas the lower part of this pocket is
highly conserved among opioid receptors, the upper part contains divergent residues that confer
subtype selectivity. This provides a structural explanation and validation for the ‘'message-address’
model of opioid receptor pharmacology, in which distinct 'message’ (efficacy) and 'address’
(selectivity) determinants are contained within a single ligand. Comparison of the address region of
the 6-OR with other GPCRs reveals that this structural organization may be a more general
phenomenon, extending to other GPCR families as well. Granier S, Manglik A, Kruse AC, Kobilka
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TS, Thian FS, Weis WI, Kobilka BK. Structure of the 3-opioid receptor bound to naltrindole.
Nature. 2012 May 16; 485(7398): 400-404. doi: 10.1038/nature11111.

Spinal 12-Lipoxygenase-Derived Hepoxilin A3 Contributes To Inflammatory Hyperalgesia
Via Activation Of TRPV1 And TRPA1 Receptors Peripheral inflammation initiates changes in
spinal nociceptive processing leading to hyperalgesia. Previously, the authors demonstrated that
among 102 lipid species detected by LC-MS/MS analysis in rat spinal cord, the most notable
increases that occur after intraplantar carrageenan are metabolites of 12-lipoxygenases (12-LOX),
particularly hepoxilins (HXA(3) and HXB(3)). Thus, they examined involvement of spinal LOX
enzymes in inflammatory hyperalgesia. In the current work, they found that intrathecal (1T) delivery
of the LOX inhibitor nordihydroguaiaretic acid prevented the carrageenan-evoked increase in spinal
HXB(3) at doses that attenuated the associated hyperalgesia. Furthermore, IT delivery of inhibitors
targeting 12-LOX (CDC, Baicalein), but not 5-LOX (Zileuton) dose-dependently attenuated tactile
allodynia. Similarly, IT delivery of 12-LOX metabolites of arachidonic acid 12(S)-HpETE, 12(S)-
HETE, HXA(3), or HXB(3) evoked profound, persistent tactile allodynia, but 12(S)-HpETE and
HXA(3) produced relatively modest, transient heat hyperalgesia. The pronociceptive effect of
HXA(3) correlated with enhanced release of Substance P from primary sensory afferents.
Importantly, HXA(3) triggered sustained mobilization of calcium in cells stably overexpressing
TRPV1 or TRPAL receptors and in acutely dissociated rodent sensory neurons. Constitutive
deletion or antagonists of TRPV1 (AMG9810) or TRPA1 (HC030031) attenuated this action.
Furthermore, pretreatment with antihyperalgesic doses of AMG9810 or HC030031 reduced spinal
HXA(3)-evoked allodynia. These data indicate that spinal HXA(3) is increased by peripheral
inflammation and promotes initiation of facilitated nociceptive processing through direct activation
of TRPV1 and TRPALI at central terminals. Gregus AM, Doolen S, Dumlao DS, Buczynski MW,
Takasusuki T, Fitzsimmons BL, Hua XY, Taylor BK, Dennis EA, Yaksh TL. Spinal 12-
lipoxygenase-derived hepoxilin A3 contributes to inflammatory hyperalgesia via activation of
TRPV1 and TRPAL receptors. Proc Natl Acad Sci U S A. 2012 Apr 24; 109(17): 6721-6726. Epub
2012 Apr 9.

Dysregulation Of D,-Mediated Dopamine Transmission In Monkeys After Chronic Escalating
Methamphetamine Exposure Compulsive drug-seeking and drug-taking are important substance-
abuse behaviors that have been linked to alterations in dopaminergic neurotransmission and to
impaired inhibitory control. Evidence supports the notions that abnormal D, receptor-mediated
dopamine transmission and inhibitory control may be heritable risk factors for addictions, and that
they also reflect drug-induced neuroadaptations. To provide a mechanistic explanation for the drug-
induced emergence of inhibitory-control deficits, this study examined how a chronic, escalating-
dose regimen of methamphetamine administration affected dopaminergic neurochemistry and
cognition in monkeys. Dopamine D,-like receptor and dopamine transporter (DAT) availability and
reversal-learning performance were measured before and after exposure to methamphetamine (or
saline), and brain dopamine levels were assayed at the conclusion of the study. Exposure to
methamphetamine reduced dopamine D,-like receptor and DAT availability and produced transient,
selective impairments in the reversal of a stimulus-outcome association. Furthermore, individual
differences in the change in D,-like receptor availability in the striatum were related to the change
in response to positive feedback. These data provide evidence that chronic, escalating-dose
methamphetamine administration alters the dopamine system in a manner similar to that observed in
methamphetamine-dependent humans. They also implicate alterations in positive-feedback
sensitivity associated with D,-like receptor dysfunction as the mechanism by which inhibitory
control deficits emerge in stimulant-dependent individuals. Finally, a significant degree of
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neurochemical and behavioral variation in response to methamphetamine was detected, indicating
that individual differences affect the degree to which drugs of abuse alter these processes.
Identification of these factors ultimately may assist in the development of individualized treatments
for substance dependence. Groman SM, Lee B, Seu E, James AS, Feiler K, Mandelkern MA,
London ED, Jentsch JD. Dysregulation of D,-mediated dopamine transmission in monkeys after
chronic escalating methamphetamine exposure. J Neurosci. 2012 Apr 25; 32(17): 5843-5852.

Cognitive Control and The Dopamine D,-Like Receptor: A Dimensional Understanding Of
Addiction The phenotypic complexity of psychiatric conditions is revealed by the dimensional
nature of these disorders, which consist of multiple behavioral, affective, and cognitive dysfunctions
that can result in substantial psychosocial impairment. The high degree of heterogeneity in
symptomatology and comorbidity suggests that simple categorical diagnoses of "affected"” or
"unaffected” may fail to capture the true characteristics of the disorder in a manner relevant to
individualized treatment. A particular dimension of interest is cognitive control ability because
impairments in the capacity to control thoughts, feelings, and actions are key to several psychiatric
disorders. Here, the authors describe evidence suggesting that cognitive control over behavior is a
crucial dimension of function relevant to addictions. Moreover, dopamine (DA) D(2)-receptor
transmission is increasingly being identified as a point of convergence for these behavioral and
cognitive processes. Consequently, they argue that measures of cognitive control and D(2) DA
receptor function may be particularly informative markers of individual function and treatment
response in addictions. Groman SM, Jentsch JD. Cognitive control and the dopamine D,-like
receptor: a dimensional understanding of addiction. Depress Anxiety. 2012 Apr; 29(4): 295-306.
doi: 10.1002/da.20897. Epub 2011 Dec 6.

Differences In The Locomotor-Activating Effects Of Indirect Serotonin Agonists In
Habituated and Non-Habituated Rats The indirect serotonin (5-HT) agonist 3,4-
methylenedioxymethamphetamine (MDMA) produces a distinct behavioral profile in rats consisting
of locomotor hyperactivity, thigmotaxis, and decreased exploration. The indirect 5-HT agonist a-
ethyltryptamine (AET) produces a similar behavioral profile. Using the Behavioral Pattern Monitor
(BPM), the present investigation examined whether the effects of MDMA and AET are dependent
on the novelty of the testing environment. These experiments were conducted in Sprague-Dawley
rats housed on a reversed light cycle and tested during the dark phase of the light/dark cycle. The
authors found that racemic MDMA (RS-MDMA,; 3 mg/kg, SC) increased locomotor activity in rats
tested in novel BPM chambers, but had no effect on locomotor activity in rats habituated to the
BPM chambers immediately prior to testing. Likewise, AET (5 mg/kg, SC) increased locomotor
activity in non-habituated animals but not in animals habituated to the test chambers. These results
were unexpected because previous reports indicate that MDMA has robust locomotor-activating
effects in habituated animals. To further examine the influence of habituation on MDMA-induced
locomotor activity, the authors conducted parametric studies with S-(+)-MDMA (the more active
enantiomer) in habituated and non-habituated rats housed on a standard or reversed light cycle.
Light cycle was included as a variable due to reported differences in sensitivity to serotonergic
ligands during the dark and light phases. In confirmation of the authors’ initial studies, rats tested
during the dark phase and habituated to the BPM did not show an S-(+)-MDMA (3 mg/kg, SC)-
induced increase in locomotor activity, whereas non-habituated rats did. By contrast, in rats tested
during the light phase, S-(+)-MDMA increased locomotor activity in both non-habituated and
habituated rats, although the response in habituated animals was attenuated. The finding that
habituation and light cycle interact to influence MDMA- and AET-induced hyperactivity
demonstrates that there are previously unrecognized complexities associated with the behavioral
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effects of these drugs. Halberstadt AL, Buell MR, Price DL, Geyer MA. Differences in the
locomotor-activating effects of indirect serotonin agonists in habituated and non-habituated rats.
Pharmacol Biochem Behav. 2012 Jul; 102(1): 88-94. Epub 2012 Mar 31.

Subunit-Selective Allosteric Inhibition Of Glycine Binding To NMDA Receptors NMDA
receptors are ligand-gated ion channels that mediate excitatory neurotransmission in the brain and
are involved in numerous neuropathological conditions. NMDA receptors are activated upon
simultaneous binding of coagonists glycine and glutamate to the GIuN1 and GIuN2 subunits,
respectively. Subunit-selective modulation of NMDA receptor function by ligand binding to
modulatory sites distinct from the agonist binding sites could allow pharmacological intervention
with therapeutically beneficial mechanisms. Here, the authors show the mechanism of action for 3-
chloro-4-fluoro-N-[(4-[(2-(phenylcarbonyl)hydrazino)carbonyl]phenyl)methyl]-ben
zenesulfonamide (TCN-201), a new GIuN1/GluN2A-selective NMDA receptor antagonist whose
inhibition can be surmounted by glycine. Electrophysiological recordings from chimeric and mutant
rat NMDA receptors suggest that TCN-201 binds to a novel allosteric site located at the dimer
interface between the GIuN1 and GIuN2 agonist binding domains. Furthermore, the authors
demonstrate that occupancy of this site by TCN-201 inhibits NMDA receptor function by reducing
glycine potency. TCN-201 is therefore a negative allosteric modulator of glycine binding. Hansen
KB, Ogden KK, Traynelis SF. Subunit-selective allosteric inhibition of glycine binding to NMDA
receptors. J Neurosci. 2012 May 2; 32(18): 6197-6208.

Intense Exercise Increases Circulating Endocannabinoid and BDNF Levels In Humans--
Possible Implications For Reward and Depression The endocannabinoid system is known to
have positive effects on depression partly through its actions on neurotrophins, such as Brain-
Derived Neurotrophic Factor (BDNF). As BDNF is also considered the major candidate molecule
for exercise-induced brain plasticity, the authors hypothesized that the endocannabinoid system
represents a crucial signaling system mediating the beneficial antidepressant effects of exercise.
Here they investigated, in 11 healthy trained male cyclists, the effects of an intense exercise (60 min
at 55% followed by 30 min at 75% W(max)) on plasma levels of endocannabinoids (anandamide,
AEA and 2-arachidonoylglycerol, 2-AG) and their possible link with serum BDNF. AEA levels
increased during exercise and the 15 min recovery (P<0.001), whereas 2-AG concentrations
remained stable. BDNF levels increased significantly during exercise and then decreased during the
15 min of recovery (P<0.01). Noteworthy, AEA and BDNF concentrations were positively
correlated at the end of exercise and after the 15 min recovery (r>0.66, P<0.05), suggesting that
AEA increment during exercise might be one of the factors involved in exercise-induced increase
in peripheral BDNF levels and that AEA high levels during recovery might delay the return of
BDNF to basal levels. AEA production during exercise might be triggered by cortisol since the
authors found positive correlations between these two compounds and because corticosteroids are
known to stimulate endocannabinoid biosynthesis. These findings provide evidence in humans that
acute exercise represents a physiological stressor able to increase peripheral levels of AEA and that
BDNF might be a mechanism by which AEA influences the neuroplastic and antidepressant effects
of exercise. Heyman E, Gamelin FX, Goekint M, Piscitelli F, Roelands B, Leclair E, Di Marzo V,
Meeusen R. Intense exercise increases circulating endocannabinoid and BDNF levels in humans--
possible implications for reward and depression. Psychoneuroendocrinology. 2012 Jun; 37(6): 844-
851. Epub 2011 Oct 24.
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Nicotinic Neuromodulation In Auditory Cortex Requires MAPK Activation In
Thalamocortical and Intracortical Circuits Activation of nicotinic acetylcholine receptors
(nAChRs) by systemic nicotine enhances sensory-cognitive function and sensory-evoked cortical
responses. Although nAChRs mediate fast neurotransmission at many synapses in the nervous
system, nicotinic regulation of cortical processing is neuromodulatory. To explore potential
mechanisms of nicotinic neuromodulation, the authors examined whether intracellular signal
transduction involving mitogen-activated protein kinase (MAPK) contributes to regulation of tone-
evoked responses in primary auditory cortex (A1) in the mouse. Systemic nicotine enhanced
characteristic frequency (CF) tone-evoked current-source density (CSD) profiles in A1, including
the shortest-latency (presumed thalamocortical) current sink in layer 4 and longer-latency
(presumed intracortical) sinks in layers 2-4, by increasing response amplitudes and decreasing
response latencies. Microinjection of the MAPK kinase (MEK) inhibitor U0126 into the thalamus,
targeting the auditory thalamocortical pathway, blocked the effect of nicotine on the initial
(thalamocortical) CSD component but did not block enhancement of longer-latency (intracortical)
responses. Conversely, microinjection of U0126 into supragranular layers of Al blocked nicotine's
effect on intracortical, but not thalamocortical, CSD components. Simultaneously with enhancement
of CF-evoked responses, responses to spectrally distant (nonCF) stimuli were reduced, implying
nicotinic "sharpening"” of frequency receptive fields, an effect also blocked by MEK inhibition.
Consistent with these physiological results, acoustic stimulation with nicotine produced
immunolabel for activated MAPK in A1, primarily in layer 2/3 cell bodies. Immunolabel was
blocked by intracortical microinjection of the nAChR antagonist dihydro-p-erythroidine, but not
methyllycaconitine, implicating a4p2*, but not a7, nAChRs. Thus activation of MAPK in
functionally distinct forebrain circuits--thalamocortical, local intracortical, and long-range
intracortical--underlies nicotinic neuromodulation of Al. Intskirveli I, Metherate R. Nicotinic
neuromodulation in auditory cortex requires MAPK activation in thalamocortical and intracortical
circuits. J Neurophysiol. 2012 May; 107(10): 2782-2793. Epub 2012 Feb 22.

A Convergent Functional Architecture Of The Insula Emerges Across Imaging Modalities
Empirical evidence increasingly supports the hypothesis that patterns of intrinsic functional
connectivity (iFC) are sculpted by a history of evoked coactivation within distinct neuronal
networks. This, together with evidence of strong correspondence among the networks defined by
iIFC and those delineated using a variety of other neuroimaging techniques, suggests a fundamental
brain architecture detectable across multiple functional and structural imaging modalities. Here, the
authors leverage this insight to examine the functional organization of the human insula. They
parcellated the insula on the basis of three distinct neuroimaging modalities - task-evoked
coactivation, intrinsic (i.e., task-independent) functional connectivity, and gray matter structural
covariance. Clustering of these three different covariance-based measures revealed a convergent
elemental organization of the insula that likely reflects a fundamental brain architecture governing
both brain structure and function at multiple spatial scales. While not constrained to be hierarchical,
the authors’parcellation revealed a pseudo-hierarchical, multiscale organization that was consistent
with previous clustering and meta-analytic studies of the insula. Finally, meta-analytic examination
of the cognitive and behavioral domains associated with each of the insular clusters obtained
elucidated the broad functional dissociations likely underlying the topography observed. To
facilitate future investigations of insula function across healthy and pathological states, the insular
parcels have been made freely available for download via http://fcon_1000.projects.nitrc.org, along
with the analytic scripts used to perform the parcellations. Kelly C, Toro R, Di Martino A, Cox CL,
Bellec P, Castellanos FX, Milham MP. A convergent functional architecture of the insula emerges
across imaging modalities. Neuroimage. 2012 Jul 16; 61(4): 1129-1142. Epub 2012 Mar 13.
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Simultaneous Measurement Of Extracellular Dopamine and Dopamine Transporter
Occupancy By Cocaine Analogs In Squirrel Monkeys Several classes of drugs bind to the
dopamine transporter (DAT) with high affinity, but some are weaker positive reinforcers than
cocaine, suggesting that affinity for and occupancy of the DAT is not the only determinant of a
drug's reinforcing effectiveness. Other factors such as the rate of onset have been positively and
strongly correlated with the reinforcing effects of DAT inhibitors in nonhuman primates. In the
current studies, the authors examined the effects of acute systemic administration of cocaine and
three cocaine analogs (RTI-150, RTI-177, and RTI-366) on binding to DAT in squirrel monkey
brain using positron emission tomography (PET) neuroimaging. During the PET scan, the authors
also measured drug effects on dopamine (DA) levels in the caudate using in vivo microdialysis. In
general, their results suggest a lack of concordance between drug occupancy at DAT and changes in
DA levels. These studies also indicate that acute cocaine administration decreases the availability of
plasma membrane DAT for binding, even after cocaine is no longer blocking DA uptake as
evidence by a return to basal DA levels. Kimmel HL, Nye JA, Voll R, Mun J, Stehouwer J,
Goodman MM, Votaw JR, Carroll FI, Howell LL. Simultaneous measurement of extracellular
dopamine and dopamine transporter occupancy by cocaine analogs in squirrel monkeys. Synapse.
2012 Jun; 66(6): 501-508. doi: 10.1002/syn.21536. Epub 2012 Mar 16.

Cocaine Decreases Expression Of Neurogranin Via Alterations In Thyroid Receptor/Retinoid
X Receptor Signaling Mounting evidence suggests a potential link between cocaine abuse,
disruptions in hypothalamic-pituitary-thyroid axis signaling, and neuroplasticity, but molecular
mechanisms remain unknown. Neurogranin (Ng) is a gene containing a thyroid hormone-responsive
element within its first intron that is involved in synaptic plasticity. Transcriptional activation
requires heterodimerization of thyroid hormone receptor (TR) and retinoid X receptor (RXR) bound
by their respective ligands, tri-iodothryonine and 9-cis-retinoic acid (9-cis-RA), and subsequent
binding of this complex to the thyroid hormone-responsive element of the Ng gene. In this study,
the effects of chronic cocaine abuse on Ng expression in euthyroid and hypothyroid mice were
assessed. In cocaine-treated mice, decreased Ng expression was observed in the absence of changes
in levels of thyroid hormones or other hypothalamic-pituitary-thyroid signaling factors. Therefore,
the authors hypothesized that cocaine decreases Ng expression via alterations in 9-cis-RA
availability and TR/RXR signaling. In support of this hypothesis, RXR-y was significantly
decreased in brains of cocaine-treated mice while CYP26A1, the main enzyme responsible for
neuronal RA degradation, was significantly increased. Results from this study provide the first
evidence for a direct effect of cocaine abuse on TR/RXR signaling, RA metabolism, and
transcriptional regulation of Ng, a gene essential for adult neuroplasticity. Kovalevich J, Corley G,
Yen W, Kim J, Rawls SM, Langford D. Cocaine decreases expression of neurogranin via alterations
in thyroid receptor/retinoid X receptor signaling. J Neurochem. 2012 Apr; 121(2): 302-313. doi:
10.1111/j.1471-4159.2012.07678.x. Epub 2012 Mar 13.

Noninvasive Detection Of Neural Progenitor Cells In Living Brains By MRI The presence of
pericytes in brain regions undergoing repair is evident of the recruitment of bone marrow-derived
multipotent regenerative cells to the neurovascular unit during angiogenesis. At present, post
mortem sampling is the only way to identify them. Therefore, such cell typing is inadequate for
preserving neural progenitor cells for any meaningful stem cell therapy. The authors aimed to target
cerebral pericytes in vivo using dual gene transcript-targeted MRI (GT-tMRI) in male C57black6
mice after a 60-min bilateral carotid artery occlusion (BCAO). They attached superparamagnetic
iron oxide nanoparticles (SPIONs) to phosphorothioate-modified micro-DNA that targets actin or
nestin mMRNA. Because BCAO compromises the blood-brain barrier (BBB) and induces expression
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of a-smooth muscle (aSM)-actin and nestin antigens by pericytes in new vessels, the authors
delivered pericyte-specific magnetic resonance contrast agents (SPION-actin or SPION-nestin at 4
mg Fe/kg) by i.p. injection to C57black6é mice that had experienced BCAO. They demonstrated that
the surge in cerebral iron content by inductively coupled plasma-mass spectrometry matched the
increase in the frequency of relaxivity. They also found that SPION-nestin was colocalized in aSM-
actin- and nestin-expressing pericytes in BCAO-treated C57black6 or transgenic mice [B6.Cg-
Tg(CAG-mRFP1) 1F1Hadj/J, expressing red fluorescent protein by actin promoter]. They identified
pericytes in the repair patch in living brains after BCAO with a voxel size of 0.03 mm(3). The
presence of electron-dense nanoparticles in vascular pericytes in the region of BBB injury led us to
draw the conclusion that GT-tMRI can noninvasively reveal neural progenitor cells during
vascularization. Liu CH, Ren JQ, You Z, Yang J, Liu CM, Uppal R, Liu PK. Noninvasive
detection of neural progenitor cells in living brains by MRI. FASEB J. 2012 Apr; 26(4): 1652-1662.
Epub 2011 Dec 23.

Semisynthetic Neoclerodanes As Kappa Opioid Receptor Probes Modification of the furan ring
of salvinorin A (1), the main active component of Salvia divinorum, has resulted in novel
neoclerodane diterpenes with opioid receptor affinity and activity. Conversion of the furan ring to
an aldehyde at the C-12 position (5) has allowed for the synthesis of analogues with new carbon-
carbon bonds at that position. Previous methods for forming these bonds, such as Grignard and
Stille conditions, have met with limited success. The authors report a palladium catalyzed
Liebeskind-Srogl cross-coupling reaction of a thioester and a boronic acid that occurs at neutral pH
and ambient temperature to produce ketone analogs at C-12. To the best of the authors’ knowledge,
this is the first reported usage of the Liebeskind-Srogl reaction to diversify a natural product
scaffold. They also describe a one-step protocol for the conversion of 1 to 12-epi-1 (3) through
microwave irradiation. Previously, this synthetically challenging process has required multiple
steps. Additionally, the authors report in this study that alkene 9 and aromatic analogues 12, 19, 23,
25, and 26 were discovered to retain affinity and selectivity at kappa opioid receptors (KOP).
Finally, the authors report that the furan-2-yl analog of 1 (31) has similar affinity to 1. Collectively,
these findings suggest that different aromatic groups appended directly to the decalin core may be
well tolerated by KOP receptors, and may generate further ligands with affinity and activity at KOP
receptors. Lovell KM, Vasiljevik T, Araya JJ, Lozama A, Prevatt-Smith KM, Day VW, Dersch
CM, Rothman RB, Butelman ER, Kreek MJ, Prisinzano TE. Semisynthetic neoclerodanes as kappa
opioid receptor probes. Bioorg Med Chem. 2012 May 1; 20(9): 3100-3110. Epub 2012 Mar 1.

SHAPE-Directed Discovery Of Potent ShRNA Inhibitors Of HIV-1 The RNA interference
(RNAI) pathway can be exploited using short hairpin RNAs (shRNASs) to durably inactivate
pathogenic genes. Prediction of optimal target sites is notoriously inaccurate and current approaches
applied to HIV-1 show weak correlations with virus inhibition. In contrast, using a high-content
model for disrupting pre-existing intramolecular structure in the HIV-1 RNA, as achievable using
high-resolution SHAPE (selective 2'-hydroxyl acylation analyzed by primer extension) chemical
probing information, the authors discovered strong correlations between inhibition of HIV-1
production in a quantitative cell-based assay and very simple thermodynamic features in the target
RNA. Strongest inhibition occurs at RNA target sites that both have an accessible "seed region™
and, unexpectedly, are structurally accessible in a newly identified downstream flanking sequence.
The authors then used these simple rules to create a new set of ShRNAs and achieved inhibition of
HIV-1 production of 90% or greater for up to 82% of designed shRNAs. These shRNAs inhibit
HIV-1 replication in therapy-relevant T cells and show no or low cytotoxicity. The remarkable
success of this straightforward SHAPE-based approach emphasizes that RNAI is governed, in
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significant part, by very simple, predictable rules reflecting the underlying RNA structure and
illustrates principles likely to prove broadly useful in understanding transcriptome-scale biological
recognition and therapeutics involving RNA. Low JT, Knoepfel SA, Watts JM, ter Brake O,
Berkhout B, Weeks KM. SHAPE-directed discovery of potent sShRNA inhibitors of HIV-1. Mol
Ther. 2012 Apr; 20(4): 820-828. doi: 10.1038/mt.2011.299. Epub 2012 Feb 7.

Simultaneous Oxytocin and Arg-Vasopressin Measurements In Microdialysates Using
Capillary Liguid Chromatography-Mass Spectrometry Oxytocin (OXT) and arg-vasopressin
(AVP) are nonapeptides with many important functions both peripherally and centrally.
Intracerebral microdialysis has helped characterize their importance in regulating complex social
and emotional processes. Radioiummunoassay is the most commonly used analytical method for
OXT and AVP measurements in microdialysates. These measurements have several well-known
issues including single peptide per assay limit, possible cross-reactivity between structurally related
peptides, and laborious sample preparation with radioactive materials. Here the authors demonstrate
the use of capillary LC-MS(3) for measuring OXT and AVP simultaneously in dialysates at a 10min
sampling frequency. Microdialysate samples required no preparation and instrumentation was
commercially available. Microdialysis probes made with polyacrylonitrile membranes were suitable
for high level recovery of the peptides in vitro and in vivo. Responses were linear from 1 to 100pM.
Matrix effect was assessed by standard addition experiments and by comparing signal intensities of
OXT and AVP standards made in aCSF or dialysate. It was determined that the online washing step
used on this setup was adequate for removing contaminants which interfere with electrospray
ionization efficiency. In vivo, both peptides were stimulated by high K(+) (75mM) aCSF perfusion
in the paraventricular nucleus (PVN). Also, a systemic injection of high Na(+) (2M) caused a rapid
and transient increase in PVN OXT while AVP increased only after 1.5h. These findings suggest
that capillary LC-MS(3) is a straightforward method for monitoring OXT and AVP simultaneously
from complex samples such as dialysates. Mabrouk OS, Kennedy RT. Simultaneous oxytocin and
arg-vasopressin measurements in microdialysates using capillary liquid chromatography-mass
spectrometry. J Neurosci Methods. 2012 Jun 16; 209(1):127-133. [Epub ahead of print].

Protein Interacting With C Kinase 1 (PICK1) Reduces Reinsertion Rates Of Interaction
Partners Sorted To Rabl1-Dependent Slow Recycling Pathway The scaffolding protein PICK1
(protein interacting with C kinase 1) contains an N-terminal PSD-95/Discs large/ZO-1 (PDZ)
domain and a central lipid-binding Bin/amphiphysin/Rvs (BAR) domain. PICK1 is thought to
regulate trafficking of its PDZ binding partners but different and even opposing functions have been
suggested. Here, the authors apply ELISA-based assays and confocal microscopy in HEK293 cells
with inducible PICK1 expression to assess in an isolated system the ability of PICK1 to regulate
trafficking of natural and engineered PDZ binding partners. The dopamine transporter (DAT),
which primarily sorts to degradation upon internalization, did not form perinuclear clusters with
PICK1, and PICK1 did not affect DAT internalization/recycling. However, transfer of the PICK1-
binding DAT C terminus to the 3(2)-adrenergic receptor, which sorts to recycling upon
internalization, led to formation of PICK1 co-clusters in Rab11-positive compartments.
Furthermore, PICK1 inhibited Rab11-mediated recycling of the receptor in a BAR and PDZ
domain-dependent manner. In contrast, transfer of the DAT C terminus to the d-opioid receptor,
which sorts to degradation, did not result in PICK1 co-clusters or any change in internalization/
recycling. Further support for a role of PICK1 determined by its PDZ cargo was obtained for the
PICK1 interaction partner prolactin-releasing peptide receptor (GPR10). GPR10 co-localized with
Rab11 and clustered with PICK1 upon constitutive internalization but co-localized with the late
endosomal marker Rab7 and did not cluster with PICK1 upon agonist-induced internalization.
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These data suggest a selective role of PICKL1 in clustering and reducing the recycling rates of PDZ
domain binding partners sorted to the Rab11-dependent recycling pathway. Madsen KL, Thorsen
TS, Rahbek-Clemmensen T, Eriksen J, Gether U. Protein interacting with C kinase 1 (PICK1)
reduces reinsertion rates of interaction partners sorted to Rab11-dependent slow recycling pathway.
J Biol Chem. 2012 Apr 6; 287(15): 12293-12308. Epub 2012 Feb 2.

Differences In The Characteristics Of Tolerance To M-Opioid Receptor Agonists In The
Colon From Wild Type And B-Arrestin2 Knockout Mice Drawbacks to opioid use include
development of analgesic tolerance and persistent constipation. The authors previously reported that
tolerance to morphine develops upon repeated exposure in the isolated ileum but not the isolated
colon. The cellular mechanisms of antinociceptive tolerance vary among p-opioid receptor agonists.
In this study, the authors assess -arrestin2 deletion on the development of tolerance to different
opioids in ileum and colon circular muscle. Tolerance was determined by assessing the ability of
repeated in-vitro opioid exposure to induce contraction of the circular muscle from C57BL/6 wild
type (WT) and B-arrestin2 knockout (KO) mice. Repeated exposure every 30 min with in-between
washes resulted in tolerance to all agonists in the ileum of both WT and KO mice. However, in the
colon of WT mice, comparison of the contractions between the 4th exposure and 1st response was
similar to DAMGO (100 * 10%; N=5) but reduced to fentanyl (62 + 13%; N=8) and etorphine (38 +
4%; N=7) indicative of tolerance to fentanyl and etorphine but not DAMGO. In contrast, all
agonists produced tolerance in the colon of KO: DAMGO response at the 4th exposure decreased to
52 + 10% (N=5), fentanyl to 20 + 5% (N=6) and etorphine 33 £ 7% (N=6). Differences in tolerance
among opioid agonists in the colon suggest ligand bias. The deletion of B-arrestin2 in colon appears
to be necessary for tolerance to DAMGO but not fentanyl or etorphine. $-arrestin2 potentially
represents an important target for treating opioid-induced bowel dysfunction and warrants further
exploration of its ligand bias. Maguma HT, Dewey WL, Akbarali HI. Differences in the
characteristics of tolerance to p-opioid receptor agonists in the colon from wild type and B-arrestin2
knockout mice. Eur J Pharmacol. 2012 Jun 15; 685(1-3): 133-140. Epub 2012 Apr 11.

Crystal Structure Of The yu-Opioid Receptor Bound To A Morphinan Antagonist Opium is
one of the world's oldest drugs, and its derivatives morphine and codeine are among the most used
clinical drugs to relieve severe pain. These prototypical opioids produce analgesia as well as many
undesirable side effects (sedation, apnoea and dependence) by binding to and activating the G-
protein-coupled p-opioid receptor (U-OR) in the central nervous system. Here the authors describe
the 2.8 A crystal structure of the mouse p-OR in complex with an irreversible morphinan antagonist.
Compared to the buried binding pocket observed in most G-protein-coupled receptors published so
far, the morphinan ligand binds deeply within a large solvent-exposed pocket. Of particular interest,
the u-OR crystallizes as a two-fold symmetrical dimer through a four-helix bundle motif formed by
transmembrane segments 5 and 6. These high-resolution insights into opioid receptor structure will
enable the application of structure-based approaches to develop better drugs for the management of
pain and addiction. Manglik A, Kruse AC, Kobilka TS, Thian FS, Mathiesen JM, Sunahara RK,
Pardo L, Weis WI, Kobilka BK, Granier S. Crystal structure of the p-opioid receptor bound to a
morphinan antagonist. Nature. 2012 Mar 21; 485(7398): 321-326. doi: 10.1038/nature10954.

Effects Of Serotonin 2C Receptor Agonists On The Behavioral and Neurochemical Effects Of
Cocaine In Squirrel Monkeys Accumulating evidence indicates that the serotonin system
modulates the behavioral and neurochemical effects of cocaine, but the receptor subtypes mediating
these effects remain unknown. Recent studies have demonstrated that pharmacological activation of
the serotonin 2C receptor (5-HT(2C)R) attenuates the behavioral and neurochemical effects of
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cocaine in rodents, but such compounds have not been systematically evaluated in nonhuman
primates. The present experiments sought to determine the impact of pretreatment with the
preferential 5-HT(2C)R agonist m-chlorophenylpiperazine (MCPP) and the selective 5-HT(2C)R
agonist Ro 60-0175 [(a-S)-6-chloro-5-fluoro-a-methyl-1H-indole-1-ethanamine fumarate] on the
behavioral and neurochemical effects of cocaine in squirrel monkeys. In subjects trained to lever-
press according to a 300-s fixed-interval schedule of stimulus termination, pretreatment with either
5-HT(2C)R agonist dose-dependently and insurmountably attenuated the behavioral stimulant
effects of cocaine. In subjects trained to self-administer cocaine, both compounds dose-dependently
and insurmountably attenuated cocaine-induced reinstatement of previously extinguished
responding in an antagonist-reversible manner, and the selective agonist Ro 60-0175 also attenuated
the reinforcing effects of cocaine during ongoing cocaine self-administration. It is noteworthy that
the selective agonist Ro 60-0175 exhibited behavioral specificity because it did not significantly
alter nondrug-maintained responding. Finally, in vivo microdialysis studies revealed that
pretreatment with Ro 60-0175 caused a reduction of cocaine-induced dopamine increases within the
nucleus accumbens, but not the caudate nucleus. These results suggest that 5-HT(2C)R agonists
functionally antagonize the behavioral effects of cocaine in nonhuman primates, possibly via a
selective modulation of cocaine-induced dopamine increases within the mesolimbic dopamine
system and may therefore represent a novel class of pharmacotherapeutics for the treatment of
cocaine abuse. Manvich DF, Kimmel HL, Howell LL. Effects of serotonin 2C receptor agonists on
the behavioral and neurochemical effects of cocaine in squirrel monkeys. J Pharmacol Exp Ther.
2012 May; 341(2): 424-434. Epub 2012 Feb 10.

Rimonabant Abolishes Sensitivity To Workload Changes In A Progressive Ratio Procedure
Despite its propensity to increase motivation for food consumption, marijuana use in humans has
been associated with "amotivational syndrome."” This "amotivational syndrome™ can be
characterized by a reduction in response persistence in tasks requiring sustained, but not maximal,
effort. To examine this hypothesis, dose-effect functions for THC (0.03-10 mg/kg) and rimonabant
(0.1-10 mg/kg) were first determined under a time-constrained PR 5 schedule. During the second
phase of the study, doses of THC and rimonabant that did not affect the responses/total reinforced
responses were chosen for further evaluation in a series of PR schedules with step sizes of PR 3, PR
5, PR 10, and PR exponential. THC and rimonabant produced decreases in responses per reinforcer,
and response rate when behavior was maintained on a PR 5. Rimonabant also decreased session
length. During the PR step size manipulation phase, rimonabant decreased responses/total
reinforced responses, response rate, and session length, whereas THC only decreased response rate.
These results are consistent with previous literature demonstrating that rimonabant decreases
motivation for food both in cases where it is earned, as well as under free-feeding conditions,
whereas the effects of cannabinoid agonists such as THC on responding for food exhibit greater
dependence upon motivational and non-motivational factors, including workload and duration of
the task. Marusich JA, Wiley JL. Rimonabant abolishes sensitivity to workload changes in a
progressive ratio procedure. Pharmacol Biochem Behav. 2012 Jun; 101(4): 575-580. Epub 2012
Mar 9.

Leishmania Induces Survival, Proliferation and Elevated Cellular dNTP Levels In Human
Monocytes Promoting Acceleration Of HIV Co-Infection Leishmaniasis is a parasitic disease
that is widely prevalent in many tropical and sub-tropical regions of the world. Infection with
Leishmania has been recognized to induce a striking acceleration of Human Immunodeficiency
Virus Type 1 (HIV-1) infection in coinfected individuals through as yet incompletely understood
mechanisms. Cells of the monocyte/macrophage lineage are the predominant cell types coinfected
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by both pathogens. Monocytes and macrophages contain extremely low levels of deoxynucleoside
triphosphates (ANTPs) due to their lack of cell cycling and S phase, where dNTP biosynthesis is
specifically activated. Lentiviruses, such as HIV-1, are unique among retroviruses in their ability to
replicate in these non-dividing cells due, at least in part, to their highly efficient reverse
transcriptase (RT). Nonetheless, viral replication progresses more efficiently in the setting of higher
intracellular dNTP concentrations related to enhanced enzyme kinetics of the viral RT. In the
present study, in vitro infection of CD14+ peripheral blood-derived human monocytes with
Leishmania major was found to induce differentiation, marked elevation of cellular p53R2
ribonucleotide reductase subunit and R2 subunit expression. The R2 subunit is restricted to the S
phase of the cell cycle. The authors” dNTP assay demonstrated significant elevation of intracellular
monocyte-derived macrophages (MDMs) dNTP concentrations in Leishmania-infected cell
populations as compared to control cells. Infection of Leishmania-maturated MDMs with a
pseudotyped GFP expressing HIV-1 resulted in increased numbers of GFP+ cells in the
Leishmania-maturated MDMs as compared to control cells. Interestingly, a sub-population of
Leishmania-maturated MDMs was found to have re-entered the cell cycle, as demonstrated by
BrdU labeling. In conclusion, Leishmania infection of primary human monocytes promotes the
induction of an S phase environment and elevated dNTP levels with notable elevation of HIV-1
expression in the setting of coinfection. Mock DJ, Hollenbaugh JA, Daddacha W, Overstreet MG,
Lazarski CA, Fowell DJ, Kim B. Leishmania induces survival, proliferation and elevated cellular
dNTP levels in human monocytes promoting acceleration of HIV co-infection. PLoS Pathog. 2012
Apr; 8(4): e1002635. Epub 2012 Apr 5.

The Activation Of The Cannabinoid Receptor Type 2 Reduces Neutrophilic Protease-
Mediated Vulnerability In Atherosclerotic Plagues The activation of cannabinoid receptor type
2 (CB(2))-mediated pathways might represent a promising anti-atherosclerotic treatment. Here, the
authors investigated the expression of the endocannabinoid system in human carotid plaques and the
impact of CB(2) pharmacological activation on markers of plaque vulnerability in vivo and in vitro.
The study was conducted using all available residual human carotid tissues (upstream and
downstream the blood flow) from a cohort of patients symptomatic (n = 13) or asymptomatic

(n = 27) for ischaemic stroke. Intraplaque levels of 2-arachidonoylglycerol, anandamide N-
arachidonoylethanolamine, N-palmitoylethanolamine, N-oleoylethanolamine, and their degrading
enzymes (fatty acid amide hydrolase and monoacylglycerol lipase) were not different in human
plaque portions. In the majority of human samples, CB(1) (both mRNA and protein levels) was
undetectable. In downstream symptomatic plaques, CB(2) protein expression was reduced when
compared with asymptomatic patients. In these portions, CB(2) levels were inversely correlated
(r=-0.4008, P = 0.0170) with matrix metalloprotease (MMP)-9 content and positively (r = 0.3997,
P =0.0174) with collagen. In mouse plaques, CB(2) co-localized with neutrophils and MMP-9.
Treatment with the selective CB(2) agonist JWH-133 was associated with the reduction in MMP-9
content in aortic root and carotid plaques. In vitro, pre-incubation with JWH-133 reduced tumour
necrosis factor (TNF)-a-mediated release of MMP-9. This effect was associated with the reduction
in TNF-a-induced ERK1/2 phosphorylation in human neutrophils. Cannabinoid receptor type 2
receptor is down-regulated in unstable human carotid plaques. Since CB(2) activation prevents
neutrophil release of MMP-9 in vivo and in vitro, this treatment strategy might selectively reduce
carotid vulnerability in humans. Montecucco F, Di Marzo V, da Silva RF, Vuilleumier N, Capettini
L, Lenglet S, Pagano S, Piscitelli F, Quintao S, Bertolotto M, Pelli G, Galan K, Pilet L,
Kuzmanovic K, Burger F, Pane B, Spinella G, Braunersreuther V, Gayet-Ageron A, Pende A,
Viviani GL, Palombo D, Dallegri F, Roux-Lombard P, Santos RA, Stergiopulos N, Steffens S,
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Mach F. The activation of the cannabinoid receptor type 2 reduces neutrophilic protease-mediated
vulnerability in atherosclerotic plaques. Eur Heart J. 2012 Apr; 33(7): 846-856. Epub 2011 Nov 22.

A Single Injection Of A Novel Kappa Opioid Receptor Agonist Salvinorin A Attenuates The
Expression Of Cocaine-Induced Behavioral Sensitization In Rats Kappa opioid receptor
(KOPr) activation antagonizes many cocaine-related behaviors but adverse side-effects such as
sedation, dysphoria, and depression limit their therapeutic use. Recently, salvinorin A (Sal A), a
naturally occurring KOPr agonist, has been shown to attenuate cocaine-induced drug seeking in a
model of relapse in rats. The present study evaluated the effects of acute Sal A exposure on cocaine-
induced hyperactivity and cocaine sensitization in rats. Acute treatment with a dose of Sal A that
decreased drug seeking in a previous study (0.3 mg/kg) significantly attenuated the expression of
cocaine sensitization. This dose of Sal A failed to affect spontaneous locomotion or to produce a
conditioned taste aversion to a novel-tasting saccharin solution. However, Sal A decreased climbing
and swimming time and increased time spent immobile in the forced swim test. These findings
indicate that Sal A, just like traditional KOPr agonists, attenuates cocaine-induced behavioral
sensitization but does not produce the adverse effect of conditioned aversion, suggesting improved
potential compliance. However, prodepressive effects were also produced and these effects may
limit the therapeutic potential. Morani AS, Schenk S, Prisinzano TE, Kivell BM. A single injection
of a novel kappa opioid receptor agonist salvinorin A attenuates the expression of cocaine-induced
behavioral sensitization in rats. Behav Pharmacol. 2012 Apr; 23(2): 162-170.

Investigations On The 4-Quinolone-3-Carboxylic Acid Motif Part 5: Modulation Of The
Physicochemical Profile Of A Set Of Potent And Selective Cannabinoid-2 Receptor Ligands
Through A Bioisosteric Approach Three heterocyclic systems were selected as potential
bioisosteres of the amide linker for a series of 1,6-disubstituted-4-quinolone-3-carboxamides, which
are potent and selective CB2 ligands that exhibit poor water solubility, with the aim of improving
their physicochemical profile and also of clarifying properties of importance for amide bond
mimicry. Among the newly synthesized compounds, a 1,2,3-triazole derivative (1-(adamantan-1-
yl)-4-[6-(furan-2-yl)-1,4-dihydro-4-oxo-1-pentylquinolin-3-yl]-1H -1,2,3-triazole) emerged as the
most promising in terms of both physicochemical and pharmacodynamic properties. When assayed
in vitro, this derivative exhibited inverse agonist activity, whereas, in the formalin test in mice, it
produced analgesic effects antagonized by a well-established inverse agonist. Metabolic studies
allowed the identification of a side chain hydroxylated derivative as its only metabolite, which, in
its racemic form, still showed appreciable CB2 selectivity, but was 150-fold less potent than the
parent compound. Mugnaini C, Nocerino S, Pedani V, Pasquini S, Tafi A, De Chiaro M, Bellucci
L, Valoti M, Guida F, Luongo L, Dragoni S, Ligresti A, Rosenberg A, Bolognini D, Cascio MG,
Pertwee RG, Moaddel R, Maione S, Di Marzo V, Corelli F. Investigations on the 4-quinolone-3-
carboxylic acid motif part 5: modulation of the physicochemical profile of a set of potent and
selective cannabinoid-2 receptor ligands through a bioisosteric approach. ChemMedChem. 2012
May; 7(5): 920-934. doi: 10.1002/cmdc.201100573. Epub 2012 Mar 2.

In Vitro Blood-Brain Barrier Models: Current And Perspective Technologies Even in the 21st
century, studies aimed at characterizing the pathological paradigms associated with the
development and progression of central nervous system diseases are primarily performed in
laboratory animals. However, limited translational significance, high cost, and labor to develop the
appropriate model (e.g., transgenic or inbred strains) have favored parallel in vitro approaches. In
vitro models are of particular interest for cerebrovascular studies of the blood-brain barrier (BBB),
which plays a critical role in maintaining the brain homeostasis and neuronal functions. Because the
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BBB dynamically responds to many events associated with rheological and systemic impairments
(e.g., hypoperfusion), including the exposure of potentially harmful xenobiotics, the development of
more sophisticated artificial systems capable of replicating the vascular properties of the brain
microcapillaries are becoming a major focus in basic, translational, and pharmaceutical research. In
vitro BBB models are valuable and easy to use supporting tools that can precede and complement
animal and human studies. In this article, the authors provide a detailed review and analysis of
currently available in vitro BBB models ranging from static culture systems to the most advanced
flow-based and three-dimensional coculture apparatus. They also discuss recent and perspective
developments in this ever expanding research field. Naik P, Cucullo L. In vitro blood-brain barrier
models: current and perspective technologies. J Pharm Sci. 2012 Apr; 101(4): 1337-1354. doi:
10.1002/jps.23022. Epub 2011 Dec 27.

The Role Of Mu Opioid Receptors In Psychomotor Stimulation and Conditioned Place
Preference Induced By Morphine-6-Glucuronide Previous studies have shown that morphine-6-
glucuronide (M6G), a metabolite of morphine, induces reward and psychomotor stimulation but the
role of the mu opioid receptor in these actions of the drug is not fully characterized. Thus, using
mice lacking exon-2 of the mu opioid receptor and their wild-type littermates/controls, the authors
determined the role of this receptor in psychomotor stimulation, sensitization, and conditioned place
preference (CPP) induced by M6G. For comparison, they also assessed the role of the mu opioid
receptor in the rewarding action of morphine. For the measurement of locomotor activity and
sensitization, mice were habituated to motor activity chambers for 1h, then injected with M6G
(10mg/kg) and locomotor activity was recorded for an additional 1h. The same treatment was given
for five days and mice were tested for sensitization a week later. For the CPP experiments, mice
were tested for baseline place preference on day 1, then received single or repeated alternate-day
saline/drug or drug/saline conditioning and tested for CPP the following day. Mice were also tested
for CPP under a drugged state. M6G induced psychomotor stimulation, a response that was
enhanced upon repeated administration of the drug, showing that locomotor sensitization developed
to the motor stimulatory action of M6G. However, M6G induced a weaker CPP response compared
to morphine. None of these actions of M6G was detected in mice lacking the mu opioid receptor.
Together, the current results suggest that M6G induces psychomotor stimulation and a weaker
rewarding action via the mu opioid receptor. Nguyen AT, Marquez P, Hamid A, Lutfy K. The role
of mu opioid receptors in psychomotor stimulation and conditioned place preference induced by
morphine-6-glucuronide. Eur J Pharmacol. 2012 May 5; 682(1-3): 86-91. Epub 2012 Feb 21.

B-Arrestin2 Requlates Cannabinoid CB1 Receptor Signaling And Adaptation In A Central
Nervous System Region-Dependent Manner Cannabinoid CB(1) receptors (CB(1)Rs) mediate
the effects of 2 (9)-tetrahydrocannabinol (THC), the psychoactive component in marijuana.
Repeated THC administration produces tolerance and dependence, which limit therapeutic
development. Moreover, THC produces motor and psychoactive side effects. 3-arrestin2 mediates
receptor desensitization, internalization, and signaling, but its role in these CB(1)R effects and
receptor regulation is unclear. CB(1)R signaling and behaviors (antinociception, hypothermia,
catalepsy) were assessed in B-arrestin2-knockout (Barr2-KO) and wild-type mice after THC
administration. Cannabinoid-stimulated [(35)S]GTPyS and [(3)H]ligand autoradiography were
assessed by statistical parametric mapping and region-of-interest analysis. B-arrestin2 deletion
increased CB(1)R-mediated G-protein activity in subregions of the cortex but did not affect CB(1)R
binding, in vehicle-treated mice. farr2-KO mice exhibited enhanced acute THC-mediated
antinociception and hypothermia, with no difference in catalepsy. After repeated THC

26



administration, Barr2-KO mice showed reduced CB(1)R desensitization and/or downregulation in
cerebellum, caudal periaqueductal gray, and spinal cord and attenuated tolerance to THC-mediated
antinociception. In contrast, greater desensitization was found in hypothalamus, cortex, globus
pallidus, and substantia nigra of Barr2-KO compared with wild-type mice. Enhanced tolerance to
THC-induced catalepsy was observed in farr2-KO mice. B-arrestin2 regulation of CB(1)R
signaling following acute and repeated THC administration was region-specific, and results suggest
that multiple, overlapping mechanisms regulate CB(1)Rs. The observations that farr2-KO mice
display enhanced antinociceptive responses to acute THC and decreased tolerance to the
antinociceptive effects of the drug, yet enhanced tolerance to catalepsy, suggest that development of
cannabinoid drugs that minimize CB(1)R interactions with B-arrestin2 might produce improved
cannabinoid analgesics with reduced motor suppression. Nguyen PT, Schmid CL, Raehal KM,
Selley DE, Bohn LM, Sim-Selley LJ. B-arrestin2 regulates cannabinoid CB1 receptor signaling and
adaptation in a central nervous system region-dependent manner. Biol Psychiatry. 2012 Apr 15;
71(8): 714-724. Epub 2012 Jan 20.

Effects Of Palmitoylation Of Cys(415) In Helix 8 Of The CB(1) Cannabinoid Receptor On
Membrane Localization and Signalling The CB(1) cannabinoid receptor is regulated by its
association with membrane microdomains such as lipid rafts. Here, the authors investigated the role
of palmitoylation of the CB(1) receptor by analysing the functional consequences of site-specific
mutation of Cys(415) , the likely site of palmitoylation at the end of helix 8, in terms of membrane
association, raft targeting and signalling. The palmitoylation state of CB(1) receptors in rat
forebrain was assessed by depalmitoylation/repalmitoylation experiments. Cys(415) was replaced
with alanine by site-directed mutagenesis. Green fluorescence protein chimeras of both wild-type
and mutant receptors were transiently expressed and functionally characterized in SH-SY5Y cells
and HEK-293 cells by means of confocal microscopy, cytofluorimetry and competitive binding
assays. Confocal fluorescence recovery after photobleaching was used to assess receptor membrane
dynamics, whereas signalling activity was assessed by [(35) S]GTPyS, cAMP and co-
immunoprecipitation assays. Endogenous CB(1) receptors in rat brain were palmitoylated. Mutation
of Cys(415) prevented the palmitoylation of the receptor in transfected cells and reduced its
recruitment to plasma membrane and lipid rafts; it also increased protein diffusional mobility. The
same mutation markedly reduced the functional coupling of CB(1) receptors with G-proteins and
adenylyl cyclase, whereas depalmitoylation abolished receptor association with a specific subset of
G-proteins. CB(1) receptors were post-translationally modified by palmitoylation. Mutation of
Cys(415) provides a receptor that is functionally impaired in terms of membrane targeting and
signalling. Oddi S, Dainese E, Sandiford S, Fezza F, Lanuti M, Chiurchiu V, Totaro A, Catanzaro
G, Barcaroli D, De Laurenzi V, Centonze D, Mukhopadhyay S, Selent J, Howlett AC, Maccarrone
M. Effects of palmitoylation of Cys(415) in helix 8 of the CB(1) cannabinoid receptor on membrane
localization and signalling. Br J Pharmacol. 2012 Apr; 165(8): 2635-2651. doi: 10.1111/].1476-
5381.2011.01658.x.

Effects Of The Histamine H; Receptor Antagonist and Benztropine Analog Diphenylpyraline
On Dopamine Uptake, Locomotion and Reward Diphenylpyraline hydrochloride (DPP) is an
internationally available antihistamine that produces therapeutic antiallergic effects by binding to
histamine H(1) receptors. The complete neuropharmacological and behavioral profile of DPP,
however, remains uncharacterized. Here the authors describe studies that suggest DPP may fit the
profile of a potential agonist replacement medication for cocaine addiction. Aside from producing
the desired histamine reducing effects, many antihistamines can also elicit psychomotor activation
and reward, both of which are associated with increased dopamine concentrations in the nucleus
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accumbens (NAc). The primary aim of this study was to investigate the potential ability of DPP to
inhibit the dopamine transporter, thereby leading to elevated dopamine concentrations in the NAc in
a manner similar to cocaine and other psychostimulants. The psychomotor activating and rewarding
effects of DPP were also investigated. For comparative purposes cocaine, a known dopamine
transporter inhibitor, psychostimulant and drug of abuse, was used as a positive control. As
predicted, both cocaine (15 mg/kg) and an equimolar dose of DPP (14 mg/kg) significantly
inhibited dopamine uptake in the NAc in vivo and produced locomotor activation, although the
time-course of pharmacological effects of the two drugs was different. In comparison to cocaine,
DPP showed a prolonged effect on dopamine uptake and locomotion. Furthermore, cocaine, but not
DPP, produced significant conditioned place preference, a measure of drug reward. The finding that
DPP functions as a potent dopamine uptake inhibitor without producing significant rewarding
effects suggests that DPP merits further study as a potential candidate as an agonist
pharmacotherapy for cocaine addiction. Oleson EB, Ferris MJ, Espafia RA, Harp J, Jones SR.
Effects of the histamine H; receptor antagonist and benztropine analog diphenylpyraline on
dopamine uptake, locomotion and reward. Eur J Pharmacol. 2012 May 15; 683(1-3): 161-165. Epub
2012 Mar 15.

Seminal Plasma Accelerates Semen-Derived Enhancer Of Viral Infection (SEVI) Fibril
Formation By The Prostatic Acid Phosphatase (PAP248-286) Peptide Amyloid fibrils
contained in semen, known as SEVI, or semen-derived enhancer of viral infection, have been shown
to increase the infectivity of HIV dramatically. However, previous work with these fibrils has
suggested that extensive time and nonphysiologic levels of agitation are necessary to induce
amyloid formation from the precursor peptide (a proteolytic cleavage product of prostatic acid
phosphatase, PAP(248-286)). Here, the authors show that fibril formation by PAP(248-286) is
accelerated dramatically in the presence of seminal plasma (SP) and that agitation is not required for
fibrillization in this setting. Analysis of the effects of specific SP components on fibril formation by
PAP(248-286) revealed that this effect is primarily due to the anionic buffer components of SP
(notably inorganic phosphate and sodium bicarbonate). Divalent cations present in SP had little
effect on the kinetics of fibril formation, but physiologic levels of Zn(2+) strongly protected SEVI
fibrils from degradation by seminal proteases. Taken together, these data suggest that in the in vivo
environment, PAP(248-286) is likely to form fibrils efficiently, thus providing an explanation for
the presence of SEVI in human semen. Olsen JS, DiMaio JT, Doran TM, Brown C, Nilsson BL,
Dewhurst S. Seminal plasma accelerates semen-derived enhancer of viral infection (SEVI) fibril
formation by the prostatic acid phosphatase (PAP248-286) peptide. J Biol Chem. 2012 Apr 6;
287(15): 11842-11849. Epub 2012 Feb 21.

a-Ketoheterocycle-Based Inhibitors of Fatty Acid Amide Hydrolase (FAAH) A summary of
the initial discovery and characterization of the enzyme fatty acid amide hydrolase (FAAH), and the
subsequent advancement of an important class of competitive, reversible, potent and selective
inhibitors is presented. Initially explored using substrate-inspired inhibitors bearing electrophilic
carbonyls, the examination of a-ketoheterocyle-based inhibitors of FAAH with the benefit of a
unique activity-based protein-profiling (ABPP)-based proteome-wide selectivity assay, a powerful
in vivo biomarker-based in vivo screen, and subsequent retrospective X-ray co-crystal structures
with the enzyme, is summarized. These efforts defined the impact of the central activating
heterocycle and its key substituents, provided key simplifications in the C2 acyl side chain and clear
interpretations for the unique role and subsequent optimization of the central activating heterocycle,
and established the basis for the recent further conformational constraints in the C2 acyl side chain,
providing potent, long-acting, orally-active FAAH inhibitors. Otrubova K, Boger DL. a-
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Ketoheterocycle-based inhibitors of fatty acid amide hydrolase (FAAH). ACS Chem Neurosci.
2012 May 16; 3(5): 340-348. Epub 2011 Dec 20.

Genome-Wide Association For Fear Conditioning In An Advanced Intercross Mouse Line
Fear conditioning (FC) may provide a useful model for some components of post-traumatic stress
disorder (PTSD). The authors used a C57BL/6J x DBA/2J F(2) intercross (n = 620) and a
C57BL/6J x DBA/2J F(8) advanced intercross line (n = 567) to fine-map quantitative trait loci
(QTL) associated with FC. They conducted an integrated genome-wide association analysis in
QTLRel and identified five highly significant QTL affecting freezing to context as well as four
highly significant QTL associated with freezing to cue. The average percent decrease in QTL width
between the F(2) and the integrated analysis was 59.2%. Next, they exploited bioinformatic
sequence and expression data to identify candidate genes based on the existence of non-
synonymous coding polymorphisms and/or expression QTLs. They identified numerous candidate
genes that have been previously implicated in either fear learning in animal models (Bcl2, Btg2,
Dbi, Gabrlb, Lypdl, Pam and Rgs14) or PTSD in humans (Gabra2, Oprm1 and Trkb); other
identified genes may represent novel findings. The integration of F(2) and AIL data maintains the
advantages of studying FC in model organisms while significantly improving resolution over
previous approaches. Parker CC, Sokoloff G, Cheng R, Palmer AA. Genome-wide association for
fear conditioning in an advanced intercross mouse line. Behav Genet. 2012 May; 42(3): 437-448.
Epub 2012 Jan 12,

Electroencephalographic Recovery, Hypnotic Emergence, and The Effects Of Metabolite
After Continuous Infusions Of A Rapidly Metabolized Etomidate Analog In Rats
Methoxycarbonyl etomidate is an ultrarapidly metabolized etomidate analog. It is metabolized to
methoxycarbonyl etomidate carboxylic acid (MOC-ECA), which has a hypnotic potency that is
350-fold less than that of methoxycarbonyl etomidate. The authors explored the relationships
between methoxycarbonyl etomidate infusion duration, recovery time, metabolite concentrations in
blood and cerebrospinal fluid (CSF), and methoxycarbonyl etomidate metabolism in brain tissue
and CSF to test the hypothesis that rapid metabolism of methoxycarbonyl etomidate may lead to
sufficient accumulation of MOC-ECA in the brain to produce a pharmacologic effect. A closed-
loop system with burst suppression ratio feedback was used to administer methoxy-carbonyl
etomidate infusions of varying durations to rats. After infusion, recovery of the
electroencephalogram and righting reflexes were assessed. MOC-ECA concentrations were
measured in blood and CSF during and after methoxycarbonyl etomidate infusion, and the in vitro
half-life of methoxycarbonyl etomidate was determined in rat brain tissue and CSF. Upon
termination of continuous methoxycarbonyl etomidate infusions, the burst suppression ratio
recovered in a biexponential manner with fast and slow components having time constants that
differed by more than 100-fold and amplitudes that varied inversely with infusion duration. MOC-
ECA concentrations reached hypnotic concentrations in the CSF with prolonged methoxycarbonyl
etomidate infusion and then decreased during a period of several hours after infusion termination.
The metabolic half-life of methoxycarbonyl etomidate in brain tissue and CSF was 11 and 20 min,
respectively. In rats, methoxycarbonyl etomidate metabolism is sufficiently fast to produce
pharmacologically active MOC-ECA concentrations in the brain with prolonged methoxycarbonyl
etomidate infusion. Pejo E, Ge R, Banacos N, Cotten JF, Husain SS, Raines DE.
Electroencephalographic recovery, hypnotic emergence, and the effects of metabolite after
continuous infusions of a rapidly metabolized etomidate analog in rats. Anesthesiology. 2012 May;
116(5): 1057-1065.
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Mephedrone (*'Bath Salt'") Pharmacology: Insights From Invertebrates Psychoactive bath
salts (also called meph, drone, meow meow, m-CAT, bounce, bubbles, mad cow, etc.) contain a
substance called mephedrone (4-methylcathinone) that may share psychostimulant properties with
amphetamine and cocaine. However, there are only limited studies of the neuropharmacological
profile of mephedrone. The present study used an established invertebrate (planarian) assay to test
the hypothesis that acute and repeated mephedrone exposure produces psychostimulant-like
behavioral effects. Acute mephedrone administration (50-1000 uM) produced stereotyped
movements that were attenuated by a dopamine receptor antagonist (SCH 23390) (0.3 uM).
Spontaneous discontinuation of mephedrone exposure (1, 10 uM) (60 min) resulted in an
abstinence-induced withdrawal response (i.e. reduced motility). In place conditioning experiments,
planarians in which mephedrone (100, 500 uM) was paired with the non-preferred environment
during conditioning displayed a shift in preference upon subsequent testing. These results suggest
that mephedrone produces three behavioral effects associated with psychostimulant drugs, namely
dopamine-sensitive stereotyped movements, abstinence-induced withdrawal, and environmental
place conditioning. Ramoz L, Lodi S, Bhatt P, Reitz AB, Tallarida C, Tallarida RJ, Raffa RB,
Rawls SM. Mephedrone ("bath salt") pharmacology: insights from invertebrates. Neuroscience.
2012 Apr 19; 208:79-84. Epub 2012 Jan 20.

Epitope-Tagged Dopamine Transporter Knock-1n Mice Reveal Rapid Endocytic Trafficking
and Filopodia Targeting Of The Transporter In Dopaminergic Axons The plasma membrane
dopamine (DA) transporter (DAT) is essential for reuptake of extracellular DA. DAT function in
heterologous cells is regulated by subcellular targeting, endocytosis, and intracellular trafficking,
but the mechanisms regulating neuronal DAT remain poorly understood. Hence, the authors
generated a knock-in mouse expressing a hemagglutinin (HA)-epitope-tagged DAT to study
endogenous transporter trafficking. Introduction of the HA tag into the second extracellular loop of
mouse DAT did not perturb its expression level, distribution pattern, or substrate uptake kinetics.
Live-cell fluorescence microscopy imaging using fluorescently labeled HA-specific antibody and a
guantitative HA-antibody endocytosis assay demonstrated that in axons HA-DAT was primarily
located in the plasma membrane and internalized mostly in growth cones and varicosities, where
synaptic vesicle markers were also concentrated. Formation of varicosities was frequently preceded
or accompanied by highly dynamic filopodia-like membrane protrusions. Remarkably, HA-DAT
often concentrated at the tips of these filopodia. This pool of HA-DATS exhibited low lateral
membrane mobility. Thus, DAT-containing filopodia may be involved in synaptogenesis in
developing DA neurons. Treatment of neurons with amphetamine increased mobility of filopodial
HA-DAT and accelerated HA-DAT endocytosis in axons, suggesting that chronic amphetamine
may interfere with DA synapse development. Interestingly, phorbol esters did not accelerate
endocytosis of axonal DAT. Rao A, Richards TL, Simmons D, Zahniser NR, Sorkin A. Epitope-
tagged dopamine transporter knock-in mice reveal rapid endocytic trafficking and filopodia
targeting of the transporter in dopaminergic axons. FASEB J. 2012 May; 26(5): 1921-1933. Epub
2012 Jan 20.

Auditory Steady State Response In The Schizophrenia, First-Degree Relatives, and
Schizotypal Personality Disorder The power and phase synchronization of the auditory steady
state response (ASSR) at 40 Hz stimulation is usually reduced in schizophrenia (SZ). The sensitivity
of the 40 Hz ASSR to schizophrenia spectrum phenotypes, such as schizotypal personality disorder
(SPD), or to familial risk has been less well characterized. The authors compared the ASSR of
patients with SZ, persons with schizotypal personality disorder, first degree relatives of patients
with SZ, and healthy control participants. ASSRs were obtained to 20, 30, 40 and 50 Hz click trains,
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and assessed using measures of power (mean trial power or MTP) and phase consistency (phase
locking factor or PLF). The MTP to 40 Hz stimulation was reduced in relatives, and there was a
trend for MTP reduction in SZ. The 40 Hz ASSR was not reduced in SPD participants. PLF did not
differ among groups. These data suggest the 40 Hz ASSR is sensitive to familial risk factors
associated with schizophrenia. Rass O, Forsyth JK, Krishnan GP, Hetrick WP, Klaunig MJ, Breier
A, O'Donnell BF, Brenner CA. Auditory steady state response in the schizophrenia, first-degree
relatives, and schizotypal personality disorder. Schizophr Res. 2012 Apr; 136(1-3): 143-149. Epub
2012 Jan 28.

Cerebral Blood Flow Imaged With Ultrahigh-Resolution Optical Coherence Angiography and
Doppler Tomography Speckle contrast based optical coherence angiography (OCA) and optical
coherence Doppler tomography (ODT) have been applied to image cerebral blood flow previously.
However, the contrast mechanisms of these two methods are not fully studied. Here, the authors
present both flow phantom and in vivo animal experiments using ultrahigh-resolution OCA (WOCA)
and ODT (uODT) to investigate the flow sensitivity differences between these two methods. Results
show that the high sensitivity of pOCA for visualizing minute vasculature (e.g., slow capillary beds)
is due to the enhancement by random Brownian motion of scatterers (e.g., red and white blood
cells) within the vessels; whereas, pODT permits detection of directional flow below the Brownian
motion regime (e.g., laser-induced microischemia) and is, therefore, more suitable for brain
functional imaging. Ren H, Du C, Pan Y. Cerebral blood flow imaged with ultrahigh-resolution
optical coherence angiography and Doppler tomography. Opt Lett. 2012 Apr 15; 37(8): 1388-1390.
doi: 10.1364/0L.37.001388.

Nanoparticle Based Galectin-1 Gene Silencing, Implications in Methamphetamine Requlation
of HIV-1 Infection in Monocyte Derived Macrophages Galectin-1, an adhesion molecule, is
expressed in macrophages and implicated in human immunodeficiency virus (HIV-1) viral
adsorption. In this study, the authors investigated the effects of methamphetamine on galectin-1
production in human monocyte derived macrophages (MDM) and the role of galectin-1 in
methamphetamine potentiation of HIV-1 infection. Herein they show that levels of galectin-1 gene
and protein expression are significantly increased by methamphetamine. Furthermore, concomitant
incubation of MDM with galectin-1 and methamphetamine facilitates HIV-1 infection compared to
galectin-1 alone or methamphetamine alone. They utilized a nanotechnology approach that uses
gold nanorod (GNR)-galectin-1 siRNA complexes (nanoplexes) to inhibit gene expression for
galectin-1. Nanoplexes significantly silenced gene expression for galectin-1 and reversed the effects
of methamphetamine on galectin-1 gene expression. Moreover, the effects of methamphetamine on
HIV-1 infection were attenuated in the presence of the nanoplex in MDM. Reynolds JL, Law WC,
Mahajan SD, Aalinkeel R, Nair B, Sykes DE, Yong KT, Hui R, Prasad PN, Schwartz SA.
Nanoparticle based galectin-1 gene silencing, implications in methamphetamine regulation of HIV-
1 infection in monocyte derived macrophages. J Neuroimmune Pharmacol. 2012 Jun 12. [Epub
ahead of print].

Morphine and Galectin-1 Modulate HIV-1 Infection Of Human Monocyte-Derived
Macrophages Morphine is a widely abused, addictive drug that modulates immune function.
Macrophages are a primary reservoir of HIV-1; therefore, they play a role in the development of
this disease, as well as impact the overall course of disease progression. Galectin-1 is a member of a
family of B-galactoside-binding lectins that are soluble adhesion molecules and that mediate direct
cell-pathogen interactions during HIV-1 viral adhesion. Because the drug abuse epidemic and the
HIV-1 epidemic are closely interrelated, the authors propose that increased expression of galectin-1
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induced by morphine may modulate HIV-1 infection of human monocyte-derived macrophages
(MDMs). In this article, they show that galectin-1 gene and protein expression are potentiated by
incubation with morphine. Confirming previous studies, morphine alone or galectin-1 alone
enhance HIV-1 infection of MDMs. Concomitant incubation with exogenous galectin-1 and
morphine potentiated HIV-1 infection of MDMs. They used a nanotechnology approach that uses
gold nanorod-galectin-1 small interfering RNA complexes (nanoplexes) to inhibit gene expression
for galectin-1. They found that nanoplexes silenced gene expression for galectin-1, and they
reversed the effects of morphine on galectin-1 expression. Furthermore, the effects of morphine on
HIV-1 infection were reduced in the presence of the nanoplex. Reynolds JL, Law WC, Mahajan
SD, Aalinkeel R, Nair B, Sykes DE, Mammen MJ, Yong KT, Hui R, Prasad PN, Schwartz SA.
Morphine and galectin-1 modulate HIV-1 infection of human monocyte-derived macrophages. J
Immunol. 2012 Apr 15; 188(8): 3757-3765. Epub 2012 Mar 19.

Effects of Sazetidine-A, A Selective A4p2* Nicotinic Receptor Desensitizing Agent, On Body
Temperature Regulation In Mice and Rats Nicotine-induced hypothermia is well established,
but the nicotinic receptor actions underlying this effect are not clear. Nicotine causes activation and
desensitization at a variety of nicotinic receptor subtypes. Sazetidine-A [6-(5(((S)-azetidine-2-
yl)methoxy)pyridine-3-yl)hex-5-yn-1-ol] is a novel compound that potently and selectively
desensitizes a4f2* nicotinic receptors. The main goal of this study was to investigate the effects of
sazetidine-A, on core body temperature (Tc) in mice and rats. Sazetidine-A effects on Tc and the
interactions of sazetidine-A with nicotine and selective nicotinic antagonists were investigated to
determine the receptor actions underlying nicotine-induced hypothermia. Adult male mice were
injected with different dose of nicotine (0.2, 0.4 and 0.8 mg/kg), sazetidine-A (0.3, 1, and 3mg/kg),
a mixture of nicotine (0.4 or 0.8 mg/kg) and sazetidine-A (0.3 or 0.6 mg/kg) or saline and Tc was
monitored telemetrically. In another set of experiments, the interaction between sazetidine-A and
dihydro-p-erythroidine (DHBE), an a4f2* nicotinic receptors antagonist, and methyllycaconitine
(MLA), an a7 antagonist, was investigated. Tc of mice was monitored following DHBE (1, 3 and 6
mg/kg), a combination of DHBE (3mg/kg) and sazetidine-A (0.6 mg/kg), MLA (1.5, 3 or 6 mg/kg)
or combination of MLA (6 mg/kg) and sazetidine (0.6 mg/kg) or saline. The acute effect of
sazetidine-A (1, 3, and 6 mg/kg) on rats Tc was also studied. Acute sazetidine-A caused a
pronounced and long-lasting hypothermia in mice; Tc decreased to about 28°C at 100 min and
recovered within 230 min. The hypothermic effect of sazetidine in rats was much less in magnitude
(about 3°C) and shorter in duration compared with that in mice. Nicotine co-administration with
low doses of sazetidine potentiated the magnitude and duration of hypothermia in mice. The a4p2*
nicotinic receptors antagonist DHPBE significantly prolonged sazetidine-A-induced hypothermia but
did not increase its depth. The a7 antagonist MLA caused a modest degree of hypothermia with
relatively short duration in mice. MLA failed to counteract the sazetidine-A-induced hypothermia.
Overall, these results show that pharmacological modulation of a4B2* nicotinic receptors elicits
changes in body temperature that may involve desensitization of these receptors. Rezvani AH,
Timofeeva O, Sexton HG, DeCuir D, Xiao Y, Gordon CJ, Kellar KJ, Levin ED. Effects of
sazetidine-A, a selective a4p2* nicotinic receptor desensitizing agent, on body temperature
regulation in mice and rats. Eur J Pharmacol. 2012 May 5; 682(1-3): 110-117. Epub 2012 Feb 24.

Opioid-Induced Hypernociception Is Associated With Hyperexcitability and Altered
Tetrodotoxin-Resistant Na+ Channel Function Of Dorsal Root Ganglia Opiates are potent
analgesics for moderate to severe pain. Paradoxically, patients under chronic opiates have reported
hypernociception, the mechanisms of which are unknown. Using standard patch-clamp technique,
the authors examined the excitability, biophysical properties of tetrodotoxin-resistant (TTX-R)
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Na(+) and transient receptor potential vanilloid 1 (TRPV1) channels of dorsal root ganglia neurons
(DRG) (L(5)-S(1)) from mice pelleted with morphine (75 mg) or placebo (7 days).
Hypernociception was confirmed by acetic acid-writhing test following 7-day morphine. Chronic
morphine enhanced the neuronal excitability, since the rheobase for action potential (AP) firing was
significantly (P < 0.01) lower (38 + 7 vs. 100 + 15 pA) while the number of APs at 2x rheobase
was higher (4.4 £ 0.8 vs. 2 £ 0.5) than placebo (n = 13-20). The potential of half-maximum
activation (V(1/2)) of TTX-R Na(+) currents was shifted to more hyperpolarized potential in the
chronic morphine group (-37 £ 1 mV) vs. placebo (-28 = 1 mV) without altering the V(1/2) of
inactivation (-41 £ 1 vs. -33 £ 1 mV) (n = 8-11). Recovery rate from inactivation of TTX-R Na(+)
channels or the mRNA level of any Na(+) channel subtypes did not change after chronic morphine.
Also, chronic morphine significantly (P < 0.05) enhanced the magnitude of TRPV1 currents (-64 +
11 pA/pF) vs. placebo (-18 = 6 pA/pF). The increased excitability of sensory neurons by chronic
morphine may be due to the shift in the voltage threshold of activation of TTX-R Na(+) currents.
Enhanced TRPV1 currents may have a complementary effect, with TTX-R Na(+) currents on
opiate-induced hyperexcitability of sensory neurons causing hypernociception. In conclusion,
chronic morphine-induced hypernociception is associated with hyperexcitability and functional
remodeling of TTX-R Na(+) and TRPV1 channels of sensory neurons. Ross GR, Gade AR, Dewey
WL, Akbarali HI. Opioid-induced hypernociception is associated with hyperexcitability and altered
tetrodotoxin-resistant Na+ channel function of dorsal root ganglia. Am J Physiol Cell Physiol. 2012
Apr; 302(8): C1152-1161. Epub 2011 Dec 21.

A Novel Tetrode Microdrive For Simultaneous Multi-Neuron Recording From Different
Regions Of Primate Brain A unique custom-made tetrode microdrive for recording from large
numbers of neurons in several areas of primate brain is described as a means for assessing
simultaneous neural activity in cortical and subcortical structures in nonhuman primates (NHPS)
performing behavioral tasks. The microdrive device utilizes tetrode technology with up to six ultra-
thin microprobe guide tubes (0.1mm) that can be independently positioned, each containing
reduced diameter tetrode and/or hexatrode microwires (0.02 mm) for recording and isolating single
neuron activity. The microdrive device is mounted within the standard NHP cranial well and allows
traversal of brain depths up to 40.0 mm. The advantages of this technology are demonstrated via
simultaneously recorded large populations of neurons with tetrode type probes during task
performance from a) primary motor cortex and deep brain structures (caudate-putamen and
hippocampus) and b) multiple layers within the prefrontal cortex. The means to characterize
interactions of well-isolated ensembles of neurons recorded simultaneously from different regions,
as shown with this device, has not been previously available for application in primate brain. The
device has extensive application to primate models for the detection and study of inoperative or
maladaptive neural circuits related to human neurological disorders. Santos L, Opris I, Fuqua J,
Hampson RE, Deadwyler SA. A novel tetrode microdrive for simultaneous multi-neuron recording
from different regions of primate brain. J Neurosci Methods. 2012 Apr 15; 205(2): 368-374. Epub
2012 Feb 2.

Statistical Parametric Mapping Reveals Regional Alterations In Cannabinoid CB1 Receptor
Distribution and G-Protein Activation In The 3D Reconstructed Epileptic Rat Brain The
endocannabinoid system is known to modulate seizure activity in several in vivo and in vitro
models, and CB(1) -receptor activation is anticonvulsant in the rat pilocarpine model of acquired
epilepsy (AE). In these epileptic rats, a unique redistribution of the CB(1) receptor occurs within the
hippocampus; however, an anatomically inclusive analysis of the effect of status epilepticus (SE)-
induced AE on CB(1) receptors has not been thoroughly evaluated. Therefore, statistical parametric
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mapping (SPM), a whole-brain unbiased approach, was used to study the long-term effect of
pilocarpine-induced SE on CB(1) -receptor binding and G-protein activation in rats with AE. Serial
coronal sections from control and epileptic rats were cut at equal intervals throughout the neuraxis
and processed for [(3) HJWIN55,212-2 (WIN) autoradiography, WIN-stimulated [(35) S]JGTPyS
autoradiography, and CB(1) -receptor immunohistochemistry (IHC). The autoradiographic
techniques were evaluated with both region of interest (ROI) and SPM analyses. In rats with AE,
regionally specific increases in CB(1) -receptor binding and activity were detected in cortex,
discrete thalamic nuclei, and other regions including caudate-putamen and septum, and confirmed
by IHC. However, CB(1) receptors were unaltered in several brain regions, including substantia
nigra and cerebellum, and did not exhibit regional decreases in rats with AE. This study provides
the first comprehensive evaluation of the regional distribution of changes in CB(1) -receptor
expression, binding, and G-protein activation in the rat pilocarpine model of AE. These regions may
ultimately serve as targets for cannabinomimetic compounds or manipulation of the
endocannabinoid system in epileptic brain. Sayers KW, Nguyen PT, Blair RE, Sim-Selley LJ,
DeLorenzo RJ. Statistical parametric mapping reveals regional alterations in cannabinoid CB1
receptor distribution and G-protein activation in the 3D reconstructed epileptic rat brain. Epilepsia.
2012 May; 53(5): 897-907. doi: 10.1111/j.1528-1167.2012.03460.x. Epub 2012 Apr 17.

A Genetic Animal Model Of Differential Sensitivity To Methamphetamine Reinforcement
Sensitivity to reinforcement from methamphetamine (MA) likely influences risk for MA addiction,
and genetic differences are one source of individual variation. Generation of two sets of selectively
bred mouse lines for high and low MA drinking has shown that genetic factors influence MA
intake, and pronounced differences in sensitivity to rewarding and aversive effects of MA play a
significant role. Further validation of these lines as a unique genetic model relevant to MA
addiction was obtained using operant methods to study MA reinforcement. High and low MA
drinking line mice were used to test the hypotheses that: 1) oral and intracerebroventricular (ICV)
MA serve as behavioral reinforcers, and 2) MA exhibits greater reinforcing efficacy in high than
low MA drinking mice. Operant responses resulted in access to an MA or non-MA drinking tube or
intracranial delivery of MA. Behavioral activation consequent to orally consumed MA was
determined. MA available for consumption maintained higher levels of reinforced instrumental
responding in high than low MA drinking line mice, and MA intake in the oral operant procedure
was greater in high than low MA drinking line mice. Behavioral activation was associated with
amount of MA consumed during operant sessions. High line mice delivered more MA via ICV
infusion than did low line mice across a range of doses. Thus, genetic risk factors play a critical role
in the reinforcing efficacy of MA and the oral self-administration procedure is suitable for
delineating genetic contributions to MA reinforcement. Shabani S, Dobbs LK, Ford MM, Mark GP,
Finn DA, Phillips TJ. A genetic animal model of differential sensitivity to methamphetamine
reinforcement. Neuropharmacology. 2012 Jun; 62(7): 2169-2177. Epub 2012 Jan 20.

Ligand-Dependent Conformations and Dynamics Of The Serotonin 5-HT(2A) Receptor
Determine Its Activation and Membrane-Driven Oligomerization Properties From
computational simulations of a serotonin 2A receptor (5-HT(2A)R) model complexed with
pharmacologically and structurally diverse ligands the authors identify different conformational
states and dynamics adopted by the receptor bound to the full agonist 5-HT, the partial agonist LSD,
and the inverse agonist Ketanserin. The results from the unbiased all-atom molecular dynamics
(MD) simulations show that the three ligands affect differently the known GPCR activation
elements including the toggle switch at W6.48, the changes in the ionic lock between E6.30 and
R3.50 of the DRY motif in TM3, and the dynamics of the NPxxY motif in TM7. The computational
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results uncover a sequence of steps connecting these experimentally-identified elements of GPCR
activation. The differences among the properties of the receptor molecule interacting with the
ligands correlate with their distinct pharmacological properties. Combining these results with
quantitative analysis of membrane deformation obtained with our new method (Mondal et al,
Biophysical Journal 2011), the authors show that distinct conformational rearrangements produced
by the three ligands also elicit different responses in the surrounding membrane. The differential
reorganization of the receptor environment is reflected in (i)-the involvement of cholesterol in the
activation of the 5-HT(2A)R, and (ii)-different extents and patterns of membrane deformations.
These findings are discussed in the context of their likely functional consequences and a predicted
mechanism of ligand-specific GPCR oligomerization. Shan J, Khelashvili G, Mondal S, Mehler EL,
Weinstein H. Ligand-dependent conformations and dynamics of the serotonin 5-HT(2A) receptor
determine its activation and membrane-driven oligomerization properties. PLoS Comput Biol. 2012
Apr; 8(4): e1002473. Epub 2012 Apr 19.

Pharmacological Chaperoning Of Nicotinic Acetylcholine Receptors Reduces The
Endoplasmic Reticulum Stress Response The authors report the first observation that
endoplasmic reticulum (ER) stress and the unfolded protein response (UPR) can decrease when a
central nervous system drug acts as an intracellular pharmacological chaperone for its classic
receptor. Transient expression of a4f2 nicotinic receptors (nAChRs) in Neuro-2a cells induced the
nuclear translocation of activating transcription factor 6 (ATF6), which is part of the UPR. Cells
were exposed for 48 h to the full agonist nicotine, the partial agonist cytisine, or the competitive
antagonist dihydro-B-erythroidine; the authors also tested mutant nAChRs that readily exit the ER.
Each of these four manipulations increased Sec24D-enhanced green fluorescent protein
fluorescence of condensed ER exit sites and attenuated translocation of ATF6-enhanced green
fluorescent protein to the nucleus. However, they found no correlation among the manipulations
regarding other tested parameters [i.e., changes in nAChR stoichiometry (a4(2)B2(3) versus
a4(3)B2(2)), changes in ER and trans-Golgi structures, or the degree of nAChR up-regulation at the
plasma membrane]. The four manipulations activated 0 to 0.4% of nAChRs, which shows that
activation of the nAChR channel did not underlie the reduced ER stress. Nicotine also attenuated
endogenously expressed ATF6 translocation and phosphorylation of eukaryotic initiation factor 2o
in mouse cortical neurons transfected with a4B2 nAChRs. The authors conclude that, when nicotine
accelerates ER export of 0432 nAChRs, this suppresses ER stress and the UPR. Suppression of a
sustained UPR may explain the apparent neuroprotective effect that causes the inverse correlation
between a person's history of tobacco use and susceptibility to developing Parkinson's disease. This
suggests a novel mechanism for neuroprotection by nicotine. Srinivasan R, Richards Cl, Xiao C,
Rhee D, Pantoja R, Dougherty DA, Miwa JM, Lester HA. Pharmacological chaperoning of
nicotinic acetylcholine receptors reduces the endoplasmic reticulum stress response. Mol
Pharmacol. 2012 Jun; 81(6): 759-769. Epub 2012 Feb 29.

Reproducibility Of The Nicotine Metabolite Ratio In Cigarette Smokers The nicotine
metabolite ratio (NMR or 3-hydroxycotinine/cotinine) has been used to phenotype CYP2A6-
mediated nicotine metabolism. The authors’ objectives were to analyze (i) the stability of NMR in
plasma, saliva, and blood in various storage conditions, (ii) the relationship between NMRs derived
from blood, plasma, saliva, and urine, and (iii) the reproducibility of plasma NMR in ad libitum
cigarette smokers. They analyzed data from four clinical studies. In studies 1 and 2, they assessed
NMR stability in saliva and plasma samples at room temperature (~22°C) over 14 days and in
blood at 4°C for up to 72 hours. In studies 2 and 3, they used Bland-Altman analysis to assess
agreement between blood, plasma, saliva, and urine NMRs. In study 4, plasma NMR was measured
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on six occasions over 44 weeks in 43 ad libitum smokers. Reliability coefficients for stability tests
of NMR in plasma and saliva at room temperature were 0.97 and 0.98, respectively, and 0.92 for
blood at 4°C. Blood NMR agreed consistently with saliva and plasma NMRs but showed more
variability in relation to urine NMR. The reliability coefficient for repeated plasma NMR
measurements in smokers was 0.85. The NMR is stable in blood, plasma, and saliva at the
conditions tested. Blood, plasma, and saliva NMRs are similar whereas urine NMR is a good proxy
for these NMR measures. Plasma NMR was reproducible over time in smokers. One measurement
may reliably estimate a smoker's NMR for use as an estimate of the rate of nicotine metabolism. St
Helen G, Novalen M, Heitjan DF, Dempsey D, Jacob P 3rd, Aziziyeh A, Wing VC, George TP,
Tyndale RF, Benowitz NL. Reproducibility of the nicotine metabolite ratio in cigarette smokers.
Cancer Epidemiol Biomarkers Prev. 2012 Jul; 21(7): 1105-1114. Epub 2012 May 2.

Morphine History Sensitizes Postsynaptic GABA Receptors On Dorsal Raphe Serotonin
Neurons In A Stress-Induced Relapse Model In Rats The serotonin (5-hydroxytryptamine,
5-HT) system plays an important role in stress-related psychiatric disorders and substance abuse.
Previous work has shown that the dorsal raphe nucleus (DR)-5-HT system is inhibited by swim
stress via stimulation of GABA synaptic activity by the stress neurohormone corticotropin-releasing
factor (CRF). Additionally, the DR 5-HT system is regulated by opioids. The present study tests the
hypothesis that the DR 5-HT system regulates stress-induced opioid relapse. In the first experiment,
electrophysiological recordings of GABA synaptic activity in 5-HT DR neurons were conducted in
brain slices from Sprague-Dawley rats that were exposed to swim stress-induced reinstatement of
previously extinguished morphine conditioned place preference (CPP). Behavioral data indicate that
swim stress triggers reinstatement of morphine CPP. Electrophysiology data indicate that 5-HT
neurons in the morphine-conditioned group exposed to stress had increased amplitude of inhibitory
postsynaptic currents (IPSCs), which would indicate greater postsynaptic GABA receptor density
and/or sensitivity, compared to saline controls exposed to stress. In the second experiment, rats were
exposed to either morphine or saline CPP and extinction, and then 5-HT DR neurons from both
groups were examined for sensitivity to CRF in vitro. CRF induced a greater inward current in 5-
HT neurons from morphine-conditioned subjects compared to saline-conditioned subjects. These
data indicate that morphine history sensitizes 5-HT DR neurons to the GABAergic inhibitory effects
of stress as well as to some of the effects of CRF. These mechanisms may sensitize subjects with a
morphine history to the dysphoric effects of stressors and ultimately confer an enhanced
vulnerability to stress-induced opioid relapse. Staub DR, Lunden JW, Cathel AM, Dolben EL,
Kirby LG. Morphine history sensitizes postsynaptic GABA receptors on dorsal raphe serotonin
neurons in a stress-induced relapse model in rats. Psychoneuroendocrinology. 2012 Jun; 37(6): 859-
870. Epub 2011 Nov 1.

Deconstructing 14-Phenylpropyloxymetopon: Minimal Requirements For Binding To Mu
Opioid Receptors A series of phenylpropyloxyethylamines and cinnamyloxyethylamines were
synthesized as deconstructed analogs of 14-phenylpropyloxymetopon and analyzed for opioid
receptor binding affinity. Using the Conformationally Sampled Pharmacophore modeling
approach, the authors discovered a series of compounds lacking a tyrosine mimetic, historically
considered essential for p opioid binding. Based on the binding studies, the authors have identified
the optimal analogs to be N-methyl-N-phenylpropyl-2-(3-phenylpropoxy)ethanamine, with
1520nM, and 2-(cinnamyloxy)-N-methyl-N-phenethylethanamine with 1680nM affinity for the p
opioid receptor. These partial opioid structure analogs will serve as the novel lead compounds for
future optimization studies. Stavitskaya L, Shim J, Healy JR, Matsumoto RR, Mackerell AD Jr,
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Coop A. Deconstructing 14-phenylpropyloxymetopon: Minimal requirements for binding to mu
opioid receptors. Bioorg Med Chem. 2012 Jul 15; 20(14): 4556-4563. Epub 2012 May 11.

Structural Intermediates In A Model Of The Substrate Translocation Path Of The Bacterial
Glutamate Transporter Homologue GItPh Excitatory amino acid transporters (EAATS) are
membrane proteins responsible for reuptake of glutamate from the synaptic cleft to terminate
neurotransmission and help prevent neurotoxically high, extracellular glutamate concentrations.
Important structural information about these proteins emerged from crystal structures of GItPh, a
bacterial homologue of EAATS, in conformations facing outward and inward. These remarkably
different conformations are considered to be end points of the substrate translocation path (STP),
suggesting that the transport mechanism involves major conformational rearrangements that remain
uncharted. To investigate possible steps in the structural transitions of the STP between the two end-
point conformations, the authors applied a combination of computational modeling methods (motion
planning, molecular dynamics simulations, and mixed elastic network models). They found that the
conformational changes in the transition involve mainly the repositioning the "transport domain” and
the "trimerization domain" identified previously in the crystal structures. The two domains move in
opposite directions along the membrane normal, and the transport domain also tilts by ~17° with
respect to this axis. Moreover, the TM3-4 loop undergoes a flexible, "restraining bar"-like
conformational change with respect to the transport domain. As a consequence of these
conformational rearrangements along the transition path we calculated a significant decrease of
nearly 20% in the area of the transport-to-trimerization domain interface (TTDI). Water penetrates
parts of the TTDI in the modeled intermediates but very much less in the end-point conformations.
The authors show that these characteristics of the modeled intermediate states agree with
experimental results from residue-accessibility studies in individual monomers and identify specific
residues that can be used to test the proposed STP. Moreover, MD simulations of complete GItPh
trimers constructed from initially identical monomer intermediates suggest that asymmetry can
appear in the trimer, consonant with available experimental data showing independent transport
kinetics by individual monomers in the trimers. Stolzenberg S, Khelashvili G, Weinstein H.
Structural intermediates in a model of the substrate translocation path of the bacterial glutamate
transporter homologue GItPh. J Phys Chem B. 2012 May 10; 116(18): 5372-5383. Epub 2012 May 2.

Structure Of The Nociceptin/Orphanin FQ Receptor In Complex With A Peptide Mimetic
Members of the opioid receptor family of G-protein-coupled receptors (GPCRs) are found throughout
the peripheral and central nervous system, where they have key roles in nociception and analgesia.
Unlike the ‘classical' opioid receptors, 6, k and p (6-OR, x-OR and pu-OR), which were delineated by
pharmacological criteria in the 1970s and 1980s, the nociceptin/orphanin FQ (N/OFQ) peptide
receptor (NOP, also known as ORL-1) was discovered relatively recently by molecular cloning and
characterization of an orphan GPCR. Although it shares high sequence similarity with classical
opioid GPCR subtypes (~60%), NOP has a markedly distinct pharmacology, featuring activation by
the endogenous peptide N/OFQ, and unique selectivity for exogenous ligands. Here the authors report
the crystal structure of human NOP, solved in complex with the peptide mimetic antagonist
compound-24 (C-24) (ref. 4), revealing atomic details of ligand-receptor recognition and selectivity.
Compound-24 mimics the first four amino-terminal residues of the NOP-selective peptide antagonist
UFP-101, a close derivative of N/OFQ, and provides important clues to the binding of these peptides.
The X-ray structure also shows substantial conformational differences in the pocket regions between
NOP and the classical opioid receptors « (ref. 5) and p (ref. 6), and these are probably due to a small
number of residues that vary between these receptors. The NOP-compound-24 structure explains the
divergent selectivity profile of NOP and provides a new structural template for the design of NOP
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ligands. PMCID: PMC3356928 [Available on 2012/11/16] PMID: 22596163 [PubMed - in process]
Thompson AA, Liu W, Chun E, Katritch V, Wu H, Vardy E, Huang XP, Trapella C, Guerrini R, Calo
G, Roth BL, Cherezov V, Stevens RC. Structure of the nociceptin/orphanin FQ receptor in complex
with a peptide mimetic. Nature. 2012 May 16; 485(7398): 395-399. doi: 10.1038/nature11085.

Tachykinin NK; Receptor Antagonist Co-Administration Attenuates Opioid Withdrawal-
Mediated Spinal Microglia and Astrocyte Activation Prolonged morphine treatment increases
pain sensitivity in many patients. Enhanced spinal Substance P release is one of the adaptive
changes associated with sustained opioid exposure. In addition to pain transmitting second order
neurons, spinal microglia and astrocytes also express functionally active Tachykinin NK;
(Substance P) receptors. In the present work the authors investigated the role of glial Tachykinin
NK; receptors in morphine withdrawal-mediated spinal microglia and astrocyte activation. Their
data indicate that intrathecal co-administration (6 days, twice daily) of a selective Tachykinin NK;
receptor antagonist (N-acetyl-L-tryptophan 3,5-bis(trifluoromethyl)benzylester (L-732,138; 20
ug/injection)) attenuates spinal microglia and astrocyte marker and pro-inflammatory mediator
immunoreactivity as well as hyperalgesia in withdrawn rats. Furthermore, covalent linkage of the
opioid agonist with a Tachykinin NK; antagonist pharmacophore yielded a bivalent compound that
did not augment spinal microglia or astrocyte marker or pro-inflammatory mediator
immunoreactivity and did not cause paradoxical pain sensitization upon drug withdrawal. Thus,
bivalent opioid/Tachykinin NK; receptor antagonists may provide a novel paradigm for long-term
pain management. Tumati S, Largent-Milnes TM, Keresztes Al, Yamamoto T, Vanderah TW,
Roeske WR, Hruby VJ, Varga EV. Tachykinin NK; receptor antagonist co-administration
attenuates opioid withdrawal-mediated spinal microglia and astrocyte activation. Eur J Pharmacol.
2012 Jun 5; 684(1-3): 64-70.

Waterpipe Tobacco Products: Nicotine Labelling Versus Nicotine Delivery Waterpipe tobacco
package labelling typically indicates "0.0% tar" and "0.05% or 0.5% nicotine". The objective of this
study was to determine the extent to which nicotine labeling is related to nicotine delivery. 110
waterpipe smokers engaged in a 45-minute waterpipe smoking session. Puff topography and
plasma nicotine were measured. Three waterpipe tobacco brands were used: Nakhla (0.5%
nicotine), Starbuzz (0.05% nicotine), and Al Fakher (0.05% nicotine). Data were analyzed by one-
way ANOVA. Topography did not differ across brands. Peak plasma nicotine varied significantly
across brands. Al Fakher had the highest nicotine delivery (11.4 ng/ml) followed by Nakhla (9.8
ng/ml) and Starbuzz (5.8 ng/ml). Nicotine labelling on waterpipe tobacco products does not reflect
delivery; smoking a brand with a "0.05% nicotine™ label led to greater plasma nicotine levels than
smoking a brand with a "0.5% nicotine" label. Waterpipe tobacco products should be labelled in a
manner that does not mislead consumers. Vansickel AR, Shihadeh A, Eissenberg T. Waterpipe
tobacco products: nicotine labelling versus nicotine delivery. Tob Control. 2012 May; 21(3): 377-
379. Epub 2011 Jun 2.

Morphine Activates Neuroinflammation In A Manner Parallel To Endotoxin Opioids create a
neuroinflammatory response within the CNS, compromising opioid-induced analgesia and
contributing to various unwanted actions. How this occurs is unknown but has been assumed to be
via classic opioid receptors. Herein, the authors provide direct evidence that morphine creates
neuroinflammation via the activation of an innate immune receptor and not via classic opioid
receptors. They demonstrate that morphine binds to an accessory protein of Toll-like receptor 4
(TLR4), myeloid differentiation protein 2 (MD-2), thereby inducing TLR4 oligomerization and
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triggering proinflammation. Small-molecule inhibitors, RNA interference, and genetic knockout
validate the TLR4/MD-2 complex as a feasible target for beneficially modifying morphine actions.
Disrupting TLR4/MD-2 protein-protein association potentiated morphine analgesia in vivo and
abolished morphine-induced proinflammation in vitro, the latter demonstrating that morphine-
induced proinflammation only depends on TLR4, despite the presence of opioid receptors. These
results provide an exciting, nonconventional avenue to improving the clinical efficacy of opioids.
Wang X, Loram LC, Ramos K, de Jesus AJ, Thomas J, Cheng K, Reddy A, Somogyi AA,
Hutchinson MR, Watkins LR, Yin H. Morphine activates neuroinflammation in a manner parallel to
endotoxin. Proc Natl Acad Sci U S A. 2012 Apr 17; 109(16): 6325-6330. Epub 2012 Apr 2.

Translating The Brain Transcriptome In NeuroAIDS: From Non-Human Primates To
Humans In the post-human genome project era, high throughput techniques to detect and
computational algorithms to analyze differentially expressed genes have proven to be powerful
tools for studying pathogenesis of neuroAIDS. Concurrently, discovery of non-coding RNAs and
their role in development and disease has underscored the importance of examining the entire
transcriptome instead of protein coding genes alone. Herein, the authors review the documented
changes in brain RNA expression profiles in the non-human primate model of neuroAIDS (SIV
infected monkeys) and compare the findings to those resulting from studies in post-mortem human
samples of neuroAIDS. Differential expression of mRNAs involved in inflammation and immune
response are a common finding in both monkey and human samples - even in HIV infected people
on combination antiretroviral therapy, a shared set of genes is upregulated in the brains of both
infected monkeys and humans: B2M, IF144, IFIT3, MX1, STATL1. Additionally, alterations in ion
channel encoding genes have been observed in the human studies. Brain miRNA profiling has also
been performed, and up-regulation of two miRNAs originating from the same transcript, miR-142-
3p and miR-142-5p, is common to human and monkey neuroAIDS studies. With increases in
knowledge about the genome and advances in technology, unraveling alterations in the
transcriptome in the SIV/monkey model will continue to enrich our knowledge about the effects of
HIV on the brain. Winkler JM, Chaudhuri AD, Fox HS. Translating the brain transcriptome in
neuroAIDS: from non-human primates to humans. J Neuroimmune Pharmacol. 2012 Jun; 7(2): 372-
379. Epub 2012 Feb 28.

Synaptic NMDA Receptors Mediate Hypoxic Excitotoxic Death Excessive NMDA receptor
activation and excitotoxicity underlies pathology in many neuropsychiatric and neurological
disorders, including hypoxia/ischemia. Thus, the development of effective therapeutics for these
disorders demands a complete understanding of NMDA receptor (NMDAR) activation during
excitotoxic insults. The extrasynaptic NMDAR hypothesis posits that synaptic NMDARs are
neurotrophic/neuroprotective and extrasynaptic NMDARS are neurotoxic. The extrasynaptic
hypothesis is built in part on observed selectivity for extrasynaptic receptors of a neuroprotective
use-dependent NMDAR channel blocker, memantine. In rat hippocampal neurons, the authors
found that a neuroprotective concentration of memantine shows little selectivity for extrasynaptic
NMDARs when all receptors are tonically activated by exogenous glutamate. This led us to test the
extrasynaptic NMDAR hypothesis using metabolic challenge, where the source of excitotoxic
glutamate buildup may be largely synaptic. Three independent approaches suggest strongly that
synaptic receptors participate prominently in hypoxic excitotoxicity. First, block of glutamate
transporters with a nonsubstrate antagonist exacerbated rather than prevented damage, consistent
with a primarily synaptic source of glutamate. Second, selective, preblock of synaptic NMDARs
with a slowly reversible, use-dependent antagonist protected nearly fully against prolonged hypoxic
insult. Third, glutamate pyruvate transaminase, which degrades ambient but not synaptic glutamate,
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did not protect against hypoxia but protected against exogenous glutamate damage. Together, these
results suggest that synaptic NMDARs can mediate excitotoxicity, particularly when the glutamate
source is synaptic and when synaptic receptor contributions are rigorously defined. Moreover, the
results suggest that in some situations therapeutically targeting extrasynaptic receptors may be
inappropriate. Wroge CM, Hogins J, Eisenman L, Mennerick S. Synaptic NMDA receptors
mediate hypoxic excitotoxic death. J Neurosci. 2012 May 9; 32(19): 6732-6742.

Structure Of The Human K-Opioid Receptor In Complex With JDTic Opioid receptors
mediate the actions of endogenous and exogenous opioids on many physiological processes,
including the regulation of pain, respiratory drive, mood, and--in the case of k-opioid receptor (k-
OR)--dysphoria and psychotomimesis. Here the authors report the crystal structure of the human «-
OR in complex with the selective antagonist JDTic, arranged in parallel dimers, at 2.9 A resolution.
The structure reveals important features of the ligand-binding pocket that contribute to the high
affinity and subtype selectivity of JDTic for the human x-OR. Modelling of other important k-OR-
selective ligands, including the morphinan-derived antagonists norbinaltorphimine and 5'-
guanidinonaltrindole, and the diterpene agonist salvinorin A analogue RB-64, reveals both common
and distinct features for binding these diverse chemotypes. Analysis of site-directed mutagenesis
and ligand structure-activity relationships confirms the interactions observed in the crystal structure,
thereby providing a molecular explanation for k-OR subtype selectivity, and essential insights for
the design of compounds with new pharmacological properties targeting the human k-OR. Wu H,
Wacker D, Mileni M, Katritch V, Han GW, Vardy E, Liu W, Thompson AA, Huang XP, Carroll
FI, Mascarella SW, Westkaemper RB, Mosier PD, Roth BL, Cherezov V, Stevens RC. Structure of
the human «-opioid receptor in complex with JDTic. Nature. 2012 Mar 21; 485(7398): 327-332.
doi: 10.1038/nature10939.

Rodent Models Of HAND And Drug Abuse: Exogenous Administration Of Viral Protein(S)
and Cocaine Humans and chimpanzees are the natural hosts for HIVV. Non-human primate models
of SIV/SHIV infection in rhesus, cynomologus and pigtail macaques have been used extensively as
excellent model systems for pathogenesis and vaccine studies. However, owing to the variability of
disease progression in infected macaques, a phenomenon identical to humans, coupled with their
prohibitive costs, there exists a critical need for the development of small-animal models in which
to study the untoward effects of HIV-1 infection. Owing to the fact that rodents are not the natural
permissive hosts for lentiviral infection, development of small animal models for studying virus
infection has used strategies that circumvent the steps of viral entry and infection. Such strategies
involve overexpression of toxic viral proteins, SCID mice engrafted with the human PBLs or
macrophages, and EcoHIV chimeric virus wherein the gp120 of HIV-1 was replaced with the gp80
of the ecotropic murine leukemia virus. An additional strategy that is often used by investigators to
study the toxic effect of viral proteins involves direct stereotactic injection of the viral protein(s)
into specific brain regions. The present report is a compilation of the applications of direct
administration of Tat into the striatum to mimic the effects of the viral neurotoxin in the CNS.
Added advantage of this model is that it is also amenable to repeated intraperitoneal cocaine
injections, thereby allowing the study of the additive/synergistic effects of both the viral protein and
cocaine. Such a model system recapitulates aspects of HAND in the context of drug abuse. Yao H,
Buch S. Rodent models of HAND and drug abuse: exogenous administration of viral protein(s) and
cocaine. J Neuroimmune Pharmacol. 2012 Jun; 7(2): 341-351. Epub 2012 Mar 24.
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6B-N-Heterocyclic Substituted Naltrexamine Derivative NAP As A Potential Lead To Develop
Peripheral Mu Opioid Receptor Selective Antagonists A 6B-N-heterocyclic substituted
naltrexamine derivative, NAP, was proposed as a peripheral mu opioid receptor (MOR) selective
antagonist based on the in vitro and in vivo pharmacological and pharmacokinetic studies. To
further validate this notion, several functional assays were carried out to fully characterize this
compound. In the charcoal gavage and intestinal motility assay in morphine-pelleted mice, when
administered 0.3mg/kg or higher doses up to 3mg/kg subcutaneously, NAP significantly increased
the intestinal motility compared to the saline treatment. The comparative opioid withdrawal
precipitation study and the lower locomotor assay demonstrated that NAP showed only marginal
intrinsic effect in the central nervous system either given subcutaneously or intravenously: no jumps
were witnessed for the tested animals even given up to a dose of 50mg/kg, while similar noticeable
wet-dog shakes only occurred at the dose 50 times of those for naloxone or naltrexone, and
significant reduction of the hyper-locomotion only happened at the dose as high as 32mg/kg.
Collectively, these results suggested that NAP may serve as a novel lead to develop peripheral
MOR selective antagonist which might possess therapeutic potential for opioid-induced bowel
dysfunction (OBD), such as opioid-induced constipation (OIC). Yuan Y, Stevens DL, Braithwaite
A, Scoggins KL, Bilsky EJ, Akbarali HI, Dewey WL, Zhang Y. 6B3-N-Heterocyclic substituted
naltrexamine derivative NAP as a potential lead to develop peripheral mu opioid receptor selective
antagonists. Bioorg Med Chem Lett. 2012 Jul 15; 22(14): 4731-4734. Epub 2012 May 26.

Design and Synthesis Of A Bivalent Ligand To Explore The Putative Heterodimerization Of
The Mu Opioid Receptor and The Chemokine Receptor CCR5 The bivalent ligand approach
has been utilized not only to study the underlying mechanism of G protein-coupled receptors
dimerization and/or oligomerization, but also to enhance ligand affinity and/or selectivity for
potential treatment of a variety of diseases by targeting this process. Substance abuse and addiction
have made both the prevention and the treatment of human immunodeficiency virus (HIV) infection
more difficult to tackle. Morphine, a mu opioid receptor (MOR) agonist, can accelerate HIV
infection through up-regulating the expression of the chemokine receptor CCR5, a well-known co-
receptor for HIV invasion to the host cells and this has been extensively studied. Meanwhile, two
research groups have described the putative MOR-CCR5 heterodimers in their independent studies.
The purpose of this paper is to report the design and synthesis of a bivalent ligand to explore the
biological and pharmacological process of the putative MOR-CCRS5 dimerization phenomenon. The
developed bivalent ligand thus contains two distinct pharmacophores linked through a spacer;
ideally one of which will interact with the MOR and the other with the CCR5. Naltrexone and
Maraviroc were selected as the pharmacophores to generate such a bivalent probe. The overall
reaction route to prepare this bivalent ligand was convergent and efficient, and involved sixteen
steps with moderate to good yields. The preliminary biological characterization showed that the
bivalent compound 1 retained the pharmacological characteristics of both pharmacophores towards
the MOR and the CCR5 respectively with relatively lower binding affinity, which tentatively
validated our original molecular design. Yuan Y, Arnatt CK, Li G, Haney KM, Ding D, Jacob JC,
Selley DE, Zhang Y. Design and synthesis of a bivalent ligand to explore the putative
heterodimerization of the mu opioid receptor and the chemokine receptor CCR5. Org Biomol
Chem. 2012 Apr 7; 10(13): 2633-2646. Epub 2012 Feb 22.

Cholesterol Level Influences Opioid Signaling In Cell Models and Analgesia In Mice and

Humans Cholesterol regulates the signaling of p-opioid receptor in cell models, but it has not been
demonstrated in mice or humans. Whether cholesterol regulates the signaling by mechanisms other
than supporting the entirety of lipid raft microdomains is still unknown. By modulating cholesterol-
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enriched lipid raft microdomains and/or total cellular cholesterol contents in human embryonic
kidney cells stably expressing p-opioid receptor, the authors concluded that cholesterol stabilized
opioid signaling both by supporting the lipid raft's entirety and by facilitating G protein coupling.
Similar phenomena were observed in the primary rat hippocampal neurons. In addition, reducing
the brain cholesterol level with simvastatin impaired the analgesic effect of opioids in mice,
whereas the opioid analgesic effect was enhanced in mice fed a high-cholesterol diet. Furthermore,
when the records of patients were analyzed, an inverse correlation between cholesterol levels and
fentanyl doses used for anesthesia was identified, which suggested the mechanisms above could
also be applicable to humans. These results identified the interaction between opioids and
cholesterol, which should be considered in clinics as a probable route for drug-drug interaction.
These studies also suggested that a low cholesterol level could lead to clinical issues, such as the
observed impairment in opioid functions. Zheng H, Zou H, Liu X, Chu J, Zhou Y, Loh HH, Law
PY. Cholesterol level influences opioid signaling in cell models and analgesia in mice and humans.
J Lipid Res. 2012 Jun; 53(6): 1153-1162. Epub 2012 Feb 29.

Endocannabinoids At The Synapse A Decade After The Dies Mirabilis (29 March 2001):
What We Still Do Not Know Endogenous cannabinoids (endocannabinoids, eCBs) are ubiquitous
regulators of synaptic transmission in the brain, mediating numerous forms of short- and long-term
plasticity, and having strong influences on synapse formation and neurogenesis. Their roles as
retrograde messengers that suppress both excitatory and inhibitory transmission are well-
established. Yet, despite intensive investigation, many basic aspects of the eCB system are not
understood. This brief review highlights recent advances, problems that remain unresolved, and
avenues for future exploration. While 2-arachidonoylglycerol (2-AG) is probably the major eCB for
intercellular CB1R-dependent signalling, anandamide (AEA) has come to the forefront in several
novel contexts, both as a dual endovanilloid/endocannabinoid that regulates synaptic transmission
acutely and as the source of a steady eCB tone in hippocampus. Complexities in the cellular
processing of 2-AG are receiving renewed attention, as they are increasingly recognized as major
determinants of how 2-AG affects cells. Long-standing fundamental issues such as the synthesis
pathway for AEA and the molecular mechanism(s) underlying cellular uptake and release of eCBs
remain problematical. Alger BE. Endocannabinoids at the synapse a decade after the dies mirabilis
(29 March 2001): what we still do not know. J Physiol. 2012 May 1; 590(Pt 10):2203-12. Epub
2012 Jan 30.

Dual Control of Dopamine Synthesis and Release by Presynaptic and Postsynaptic Dopamine
D2 Receptors Dysfunctions of dopaminergic homeostasis leading to either low or high dopamine
(DA) levels are causally linked to Parkinson's disease, schizophrenia, and addiction. Major sites of
DA synthesis are the mesencephalic neurons originating in the substantia nigra and ventral
tegmental area; these structures send major projections to the dorsal striatum (DSt) and nucleus
accumbens (NAcc), respectively. DA finely tunes its own synthesis and release by activating DA
D2 receptors (D2R). To date, this critical D2R-dependent function was thought to be solely due to
activation of D2Rs on dopaminergic neurons (D2 autoreceptors); instead, using site-specific D2R
knock-out mice, we uncover that D2 heteroreceptors located on non-DAergic medium spiny
neurons participate in the control of DA levels. This D2 heteroreceptor-mediated mechanism is
more efficient in the DSt than in NAcc, indicating that D2R signaling differentially regulates
mesolimbic- versus nigrostriatal-mediated functions. This study reveals previously unappreciated
control of DA signaling, shedding new light on region-specific regulation of DA-mediated effects.
Anzalone A, Lizardi-Ortiz JE, Ramos M, De Mei C, Hopf FW, laccarino C, Halbout B, Jacobsen J,
Kinoshita C, Welter M, Caron MG, Bonci A, Sulzer D, Borrelli E. Dual control of dopamine
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synthesis and release by presynaptic and postsynaptic dopamine D2 receptors. J Neurosci. 2012 Jun
27; 32(26): 9023-9034.

Complex Autonomous Firing Patterns Of Striatal Low-Threshold Spike Interneurons During
sensorimotor learning, tonically active neurons (TANS) in the striatum acquire bursts and pauses in
their firing based on the salience of the stimulus. Striatal cholinergic interneurons display tonic
intrinsic firing, even in the absence of synaptic input, that resembles TAN activity seen in vivo. But
whether there are other striatal neurons among the group identified as TANSs is unknown. The
authors used transgenic mice expressing green fluorescent protein under control of neuronal nitric
oxide synthase or neuropeptide-Y promoters to aid in identifying low-threshold spike (LTS)
interneurons in brain slices. They found that these neurons exhibit autonomous firing consisting of
spontaneous transitions between regular, irregular, and burst firing, similar to cholinergic
interneurons. As in cholinergic interneurons, these firing patterns arise from interactions between
multiple intrinsic oscillatory mechanisms, but the mechanisms responsible differ. Both neurons
maintain tonic firing because of persistent sodium currents, but the mechanisms of the subthreshold
oscillations responsible for irregular firing are different. In LTS interneurons they rely on
depolarization-activated non-inactivating calcium currents whereas those in cholinergic
interneurons arise from a hyperpolarization-activated potassium conductance. Sustained membrane
hyperpolarizations induce a bursting pattern in LTS interneurons, probably by recruiting a low-
threshold, inactivating calcium conductance and by moving the membrane potential out of the
activation range of the oscillatory mechanisms responsible for single spiking, in contrast to the
bursting driven by non-inactivating currents in cholinergic interneurons. The complex intrinsic
firing patterns of LTS interneurons may subserve differential release of classic and peptide
neurotransmitters as well as nitric oxide. Beatty JA, Sullivan MA, Morikawa H, Wilson CJ.
Complex autonomous firing patterns of striatal low-threshold spike interneurons. J Neurophysiol.
2012 May 9. [Epub ahead of print]

A Protein Cross-Linking Assay For Measuring Cell Surface Expression Of Glutamate
Receptor Subunits In The Rodent Brain After In Vivo Treatments Trafficking of
neurotransmitter receptors between intracellular and cell surface compartments is important for
regulating neurotransmission. The authors developed a method for determining if an in vivo
treatment has altered receptor distribution in a particular region of rodent brain. After the treatment,
brain slices are rapidly prepared from the region of interest. Then, cell surface-expressed proteins
are covalently cross-linked using the membrane-impermeable, bifunctional cross-linker
bis(sulfosuccinimidyl)suberate (BS(3)). This increases the apparent molecular weight of surface
receptors, while intracellular receptors are not modified. Thus, surface and intracellular receptor
pools can be separated and quantified using SDS-PAGE and immunoblotting. This method is
particularly useful for analyzing AMPA receptor subunits, offering advantages in accuracy,
efficiency, and cost compared to biotinylation. A disadvantage is that some antibodies no longer
recognize their target protein after cross-linking. The authors have used this method to quantify
changes in receptor distribution after acute and chronic exposure to psychomotor stimulants.
Boudreau AC, Milovanovic M, Conrad KL, Nelson C, Ferrario CR, Wolf ME. A protein cross-
linking assay for measuring cell surface expression of glutamate receptor subunits in the rodent
brain after in vivo treatments. 6. Curr Protoc Neurosci. 2012 Apr; Chapter 5: Unit 5.30.1-19.
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Delayed Calcium Dysregulation In Neurons Requires Both The NMDA Receptor and The
Reverse Na+/Ca2+ Exchanger Glutamate-induced delayed calcium dysregulation (DCD) is a
causal factor leading to neuronal death. The mechanism of DCD is not clear but Ca2+ influx via N-
methyl-d-aspartate receptors (NMDAR) and/or the reverse plasmalemmal Na+/Ca2+ exchanger
(NCXrev) could be involved in DCD. However, the extent to which NMDAR and NCX(rev)
contribute to glutamate-induced DCD is uncertain. Here, the authors show that both NMDAR and
NCX(rev) are critical for DCD in neurons exposed to excitotoxic glutamate. In rat cultured
hippocampal neurons, 25 pM glutamate produced DCD accompanied by sustained increase in
cytosolic Na+ ([Na+]c) and plasma membrane depolarization. MK801 and memantine,
noncompetitive NMDAR inhibitors, added shortly after glutamate, completely prevented DCD
whereas AP-5, a competitive NMDAR inhibitor, failed to protect against DCD. None of the tested
inhibitors lowered elevated [Na+]c or restored plasma membrane potential. In the experiments with
NCX reversal by gramicidin, MK801 and memantine robustly inhibited NCXrev while AP-5 was
much less efficacious. In electrophysiological patch-clamp experiments MK801 and memantine
inhibited NCXrev-mediated ion currents whereas AP-5 failed. Thus, MK801 and memantine, in
addition to NMDAR, inhibited NCXrev. Inhibition of NCXrev either with KB-R7943, or by
collapsing Na+ gradient across the plasma membrane, or by inhibiting Na+/H+ exchanger with 5-
(N-ethyl-N-isopropyl) amiloride (EIPA) and thus preventing the increase in [Na+]c failed to
preclude DCD. However, NCXrev inhibition combined with NMDAR blockade by AP-5
completely prevented DCD. Overall, these data suggest that both NMDAR and NCXrev are
essential for DCD in glutamate-exposed neurons and inhibition of individual mechanism is not
sufficient to prevent calcium dysregulation. Brittain MK, Brustovetsky T, Sheets PL, Brittain JM,
Khanna R, Cummins TR, Brustovetsky N. Delayed calcium dysregulation in neurons requires both
the NMDA receptor and the reverse Na+/Ca2+ exchanger. Neurobiol Dis. 2012 Apr; 46(1): 109-
117. Epub 2012 Jan 10.

Tobacco Addiction and The Dysregulation Of Brain Stress Systems Tobacco is a highly
addictive drug and is one of the most widely abused drugs in the world. The first part of this review
explores the role of stressors and stress-associated psychiatric disorders in the initiation of smoking,
the maintenance of smoking, and relapse after a period of abstinence. The reviewed studies indicate
that stressors facilitate the initiation of smoking, decrease the motivation to quit, and increase the
risk for relapse. Furthermore, people with depression or an anxiety disorder are more likely to
smoke than people without these disorders. The second part of this review describes animal studies
that investigated the role of brain stress systems in nicotine addiction. These studies indicate that
corticotropin-releasing factor, Neuropeptide Y, the hypocretins, and norepinephrine play a pivotal
role in nicotine addiction. In conclusion, the reviewed studies indicate that smoking briefly
decreases subjective stress levels but also leads to a further dysregulation of brain stress systems.
Drugs that decrease the activity of brain stress systems may diminish nicotine withdrawal and
improve smoking cessation rates. Bruijnzeel AW. Tobacco addiction and the dysregulation of brain
stress systems. Neurosci Biobehav Rev. 2012 May; 36(5): 1418-1441. Epub 2012 Mar 3.

Differential Dopamine Release Dynamics In The Nucleus Accumbens Core and Shell Track
Distinct Aspects Of Goal-Directed Behavior For Sucrose Mesolimbic dopamine projections to
the nucleus accumbens (NAc) have been implicated in goal-directed behaviors for natural rewards
and in learning processes involving cue-reward associations. The NAc has been traditionally
subdivided into two anatomically distinct sub-regions with different functional properties: the shell
and the core. The aim of the present study was to characterize rapid dopamine transmission across
the two NAc sub-regions during cue-signaled operant behavior for a natural (sucrose) reward in
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rats. Using fast-scan cyclic voltammetry (FSCV) the authors observed differences in the magnitude
and dynamics of dopamine release events between the shell and core. Specifically, although cue-
evoked dopamine release was observed in both sub-regions, it was larger and longer lasting in the
shell compared with the core. Further, secondary dopamine release events were observed following
the lever press response for sucrose in the NAc shell, but not the core. These findings demonstrate
that the NAc displays regional specificity in dopamine transmission patterns during cued operant
behavior for natural reward. Cacciapaglia F, Saddoris MP, Wightman RM, Carelli RM. Differential
dopamine release dynamics in the nucleus accumbens core and shell track distinct aspects of goal-
directed behavior for sucrose. Neuropharmacology. 2012 Apr; 62(5-6): 2050-2056. Epub 2012 Jan
12.

Selective Bilateral Lesion To Caudate Nucleus Modulates The Acute and Chronic
Methylphenidate Effects The psychostimulant methylphenidate (MPD) is currently the most
prescribed drug therapy for attention deficit hyperactivity disorder (ADHD) and is used by students
as a cognitive enhancer. The caudate nucleus (CN) is a structure within the motive circuit where
MPD exerts its effects. It is known to contain high levels of dopaminergic cells and directly
influence motor activity. The objective of this study was to understand the role of CN in response to
acute and chronic administration of MPD. Specific and non-specific bilateral ablations were created
in the CN using electrolytic lesion and 6-Hydoxydopamine (6-OHDA). Four groups of rats were
used: control (n=4), sham (n=4), CN electrolytic lesion group (n=8) and CN 6-OHDA injected
group (n=8). On experimental day one (ED 1) all rats received a saline injection and baseline
locomotive activity was recorded. On ED 2 and ED 3 CN sham, electrolytic lesion and/or 6-OHDA
injected groups were made followed by four to five days recovery (ED 3-7), followed by six daily
2.5 mg/kg MPD injections (ED 9-14), three days of washout (ED 15-17) and an MPD re-challenge
of drug proceeding the washout days (ED 18). Locomotor activity was obtained at ED 1, 8, 9, and
18 using an open field assay. The results show that the CN electrolytic lesion group responded to
the acute and chronic MPD administration similar to the control and sham group, while the CN 6-
OHDA injected group prevented the acute and the chronic effects of MPD administration. One
possible interpretation why nonspecific electroyltic lesioning of the CN failed to prevent acute and
chronic effects of MPD administration is due to destruction of both the direct and the indirect CN
pathways which act as an inhibitory/excitatory balance, electroylticelectroyltic. The selective
dopaminergic lesioning prevented the effects of MPD administration suggesting that dopaminergic
pathways in CN play a significant role in the effects of MPD. Claussen CM, Chong SL, Dafny N.
Selective bilateral lesion to caudate nucleus modulates the acute and chronic methylphenidate
effects. Pharmacol Biochem Behav. 2012 Apr; 101(2): 208-216. Epub 2012 Jan 11.

Deployment Of The Human Immunodeficiency Virus Type 1 Protein Arsenal: Combating
The Host To Enhance Viral Transcription and Providing Targets For Therapeutic
Development Despite the success of highly active antiretroviral therapy in combating human
immunodeficiency virus type 1 (HIV-1) infection, the virus still persists in viral reservoirs, often in
a state of transcriptional silence. This review focuses on the HIV-1 protein and regulatory
machinery and how expanding knowledge of the function of individual HIV-1-coded proteins has
provided valuable insights into understanding HIV transcriptional regulation in selected susceptible
cell types. Historically, Tat has been the most studied primary transactivator protein, but emerging
knowledge of HIV-1 transcriptional regulation in cells of the monocyte-macrophage lineage has
more recently established that a number of the HIV-1 accessory proteins like Vpr may directly or
indirectly regulate the transcriptional process. The viral proteins Nef and matrix play important
roles in modulating the cellular activation pathways to facilitate viral replication. These
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observations highlight the cross talk between the HIV-1 transcriptional machinery and cellular
activation pathways. The review also discusses the proposed transcriptional regulation mechanisms
that intersect with the pathways regulated by microRNAs and how development of the knowledge
of chromatin biology has enhanced our understanding of key protein-protein and protein-DNA
interactions that form the HIV-1 transcriptome. Finally, the authors discuss the potential
pharmacological approaches to target viral persistence and enhance effective transcription to purge
the virus in cellular reservoirs, especially within the central nervous system, and the novel
therapeutics that are currently in various stages of development to achieve a much superior
prognosis for the HIV-1-infected population. Dahiya S, Nonnemacher MR, Wigdahl B. Deployment
of the human immunodeficiency virus type 1 protein arsenal: combating the host to enhance viral
transcription and providing targets for therapeutic development. J Gen Virol. 2012 Jun; 93(Pt 6):
1151-1172. Epub 2012 Mar 14.

Racl Is Essential In Cocaine-Induced Structural Plasticity Of Nucleus Accumbens Neurons
Repeated cocaine administration increases the dendritic arborization of nucleus accumbens neurons,
but the underlying signaling events remain unknown. Here the authors show that repeated exposure
to cocaine negatively regulates the active form of Racl, a small GTPase that controls actin
remodeling in other systems. Further, they show, using viral-mediated gene transfer, that
overexpression of a dominant negative mutant of Racl or local knockout of Racl is sufficient to
increase the density of immature dendritic spines on nucleus accumbens neurons, whereas
overexpression of a constitutively active Racl or light activation of a photoactivatable form of Racl
blocks the ability of repeated cocaine exposure to produce this effect. Downregulation of Racl
activity likewise promotes behavioral responses to cocaine exposure, with activation of Racl
producing the opposite effect. These findings establish that Racl signaling mediates structural and
behavioral plasticity in response to cocaine exposure. Dietz DM, Sun H, Lobo MK, Cahill ME,
Chadwick B, Gao V, Koo JW, Mazei-Robison MS, Dias C, Maze I, Damez-Werno D, Dietz KC,
Scobie KN, Ferguson D, Christoffel D, Ohnishi Y, Hodes GE, Zheng Y, Neve RL, Hahn KM,
Russo SJ, Nestler EJ. Racl is essential in cocaine-induced structural plasticity of nucleus
accumbens neurons. Nat Neurosci. 2012 Apr 22. doi: 10.1038/nn.3094. [Epub ahead of print].

Subregional, Dendritic Compartment, and Spine Subtype Specificity In Cocaine Regulation
Of Dendritic Spines In The Nucleus Accumbens Numerous studies have found that chronic
cocaine increases dendritic spine density of medium spiny neurons in the nucleus accumbens
(NAC). Here, the authors used single-cell microinjections and advanced 3D imaging and analysis
techniques to extend these findings in several important ways: by assessing cocaine regulation of
dendritic spines in the core versus shell subregions of NAc in the mouse, over a broad time course
(4 h, 24 h, or 28 d) of withdrawal from chronic cocaine, and with a particular focus on proximal
versus distal dendrites. These data demonstrate subregion-specific, and in some cases opposite,
regulation of spines by cocaine on proximal but not distal dendrites. Notably, all observed density
changes were attributable to selective regulation of thin spines. At 4 h after injection, the proximal
spine density is unchanged in the core but significantly increased in the shell. At 24 h, the density of
proximal dendritic spines is reduced in the core but increased in the shell. Such downregulation of
thin spines in the core persists through 28 d of withdrawal, whereas the spine density in the shell
returns to baseline levels. Consistent with previous results, dendritic tips exhibited upregulation of
dendritic spines after 24 h of withdrawal, an effect localized to the shell. The divergence in
regulation of proximal spine density in NAc core versus shell by cocaine correlates with recently
reported electrophysiological data from a similar drug administration regimen and might represent a
key mediator of changes in the reward circuit that drive aspects of addiction. Dumitriu D, Laplant
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Q, Grossman YS, Dias C, Janssen WG, Russo SJ, Morrison JH, Nestler EJ. Subregional, dendritic
compartment, and spine subtype specificity in cocaine regulation of dendritic spines in the nucleus
accumbens. J Neurosci. 2012 May 16; 32(20): 6957-6966.

Mice With Reduced NMDA Receptor Expression: More Consistent With Autism Than
Schizophrenia? Reduced NMDA-receptor (NMDAR) function has been implicated in the
pathophysiology of neuropsychiatric disease, most strongly in schizophrenia but also recently in
autism spectrum disorders (ASD). To determine the direct contribution of NMDAR dysfunction to
disease phenotypes, a mouse model with constitutively reduced expression of the obligatory NR1
subunit has been developed and extensively investigated. Adult NR1(neo) (-/-) mice show multiple
abnormal behaviors, including reduced social interactions, locomotor hyperactivity, self-injury,
deficits in prepulse inhibition, and sensory hypersensitivity, among others. Whereas such
phenotypes have largely been interpreted in the context of schizophrenia, these behavioral
abnormalities are rather non-specific and are frequently present across models of diseases
characterized by negative symptom domains. This study investigated auditory electrophysiological
and behavioral paradigms relevant to autism, to determine whether NMDAR hypofunction may be
more consistent with adult ASD-like phenotypes. Indeed, transgenic mice demonstrated behavioral
deficits relevant to all core ASD symptoms, including decreased social interactions, altered
ultrasonic vocalizations, and increased repetitive behaviors. NMDAR disruption recapitulated
clinical endophenotypes including reduced prepulse inhibition, auditory-evoked response N1
latency delay, and reduced gamma synchrony. Auditory electrophysiological abnormalities more
closely resembled those seen in clinical studies of autism than schizophrenia. These results suggest
that NMDA-receptor hypofunction may be associated with a continuum of neuropsychiatric
diseases, including schizophrenia and autism. Neural synchrony abnormalities suggest an imbalance
of glutamatergic and GABAergic coupling and may provide a target, along with behavioral
phenotypes, for preclinical screening of novel therapeutics. Gandal MJ, Anderson RL, Billingslea
EN, Carlson GC, Roberts TP, Siegel SJ. Mice with reduced NMDA receptor expression: more
consistent with autism than schizophrenia? Genes Brain Behav. 2012 Jun 22; 9999(999A). doi:
10.1111/5.1601-183X.2012.00816.x. [Epub ahead of print].

Morphine Administration and Abrupt Cessation Alter The Behavioral Diurnal Activity
Pattern In mammals, there is an underlying mechanism that dictates the organism's biological
functions and daily activity schedule, known as circadian rhythms, which play a major role in
maintaining steady metabolism, homeostasis, and immunity. Limited research has been done
investigating the effects of continuous opiate administration on the circadian rhythm activity
pattern. A change in circadian activity pattern is suggested as an experimental model to demonstrate
long-term effect of the drug. The objective of this study was to investigate the effects of morphine
treatment on the long term activity (24 h) of the animal as well as the activity after abrupt removal,
since prescribed medication containing morphine is widely used and abused and its long term
effects are not known. Male Sprague-Dawley rats were contained in stable conditions with a
standard light/dark cycle recordings taken before, during and after morphine pellet implantation.
Cosinor analysis was used to fit a 24-hour curve to the activity pattern. Results indicate that
morphine pellet administration alters the mesor, amplitude, the day-time and night-time activity
levels, and demonstrates a remarkable change in the maximal circadian rhythm timing during the
withdrawal period. The question whether morphine changes the circadian rhythm or a change in
circadian rhythm results in tolerance and withdrawal is discussed. Glaser AM, Reyes-Vazquez C,
Prieto-Gomez B, Burau K, Dafny N. Morphine administration and abrupt cessation alter the
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behavioral diurnal activity pattern. Pharmacol Biochem Behav. 2012 Jun; 101(4): 544-552. Epub
2012 Feb 23.

Regulation Of Presynaptic Neurotransmission By Macroautophagy mTOR is a regulator of
cell growth and survival, protein synthesis-dependent synaptic plasticity, and autophagic
degradation of cellular components. When triggered by mTOR inactivation, macroautophagy
degrades long-lived proteins and organelles via sequestration into autophagic vacuoles. mTOR
further regulates synaptic plasticity, and neurodegeneration occurs when macroautophagy is
deficient. It is nevertheless unknown whether macroautophagy modulates presynaptic function. The
authors find that the mTOR inhibitor rapamycin induces formation of autophagic vacuoles in
prejunctional dopaminergic axons with associated decreased axonal profile volumes, synaptic
vesicle numbers, and evoked dopamine release. Evoked dopamine secretion was enhanced and
recovery was accelerated in transgenic mice in which macroautophagy deficiency was restricted to
dopaminergic neurons; rapamycin failed to decrease evoked dopamine release in the striatum of
these mice. Macroautophagy that follows mTOR inhibition in presynaptic terminals, therefore,
rapidly alters presynaptic structure and neurotransmission. Hernandez D, Torres CA, Setlik W,
Cebrian C, Mosharov EV, Tang G, Cheng HC, Kholodilov N, Yarygina O, Burke RE, Gershon M,
Sulzer D. Regulation of presynaptic neurotransmission by macroautophagy. Neuron. 2012 Apr 26;
74(2): 277-284.

Neurosteroids, Trigger Of The LH Surge Recent experiments from our laboratory are consistent
with the idea that hypothalamic astrocytes are critical components of the central nervous system
(CNS) mediated estrogen positive feedback mechanism. The "astrocrine hypothesis™ maintains that
ovarian estradiol rapidly increases free cytoplasmic calcium concentrations ([Ca(2+)](i)) that
facilitate progesterone synthesis in astrocytes. This hypothalamic neuroprogesterone along with the
elevated estrogen from the ovaries allows for the surge release of gonadotropin-releasing hormone
(GnRH) that triggers the pituitary luteinizing hormone (LH) surge. A narrow range of estradiol
stimulated progesterone production supports an "off-on-off" mechanism regulating the transition
from estrogen negative feedback to estrogen positive feedback, and back again. The rapidity of the
[Ca(2+)](i) response and progesterone synthesis support a non-genomic, membrane-initiated
signaling mechanism. In hypothalamic astrocytes, membrane-associated estrogen receptors (MERS)
signal through transactivation of the metabotropic glutamate receptor type 1a (mGluR1a), implying
that astrocytic function is influenced by surrounding glutamatergic nerve terminals. Although other
putative mERs, such as mERp, STX-activated mMER-Ga(q), and G protein-coupled receptor 30
(GPR30), are present and participate in membrane-mediated signaling, their influence in
reproduction is still obscure since female reproduction be it estrogen positive feedback or lordosis
behavior requires mERa. The astrocrine hypothesis is also consistent with the well-known sexual
dimorphism of estrogen positive feedback. In rodents, only post-pubertal females exhibit this
positive feedback. Hypothalamic astrocytes cultured from females, but not males, responded to
estradiol by increasing progesterone synthesis. Estrogen autoregulates its own signaling by
regulating levels of mERa in the plasma membrane of female astrocytes. In male astrocytes, the
estradiol-induced increase in mERa was attenuated, suggesting that membrane-initiated estradiol
signaling (MIES) would also be blunted. Indeed, estradiol induced [Ca(2+)](i) release in male
astrocytes, but not to levels required to stimulate progesterone synthesis. Investigation of this sexual
differentiation was performed using hypothalamic astrocytes from post-pubertal four core genotype
(FCG) mice. In this model, genetic sex is uncoupled from gonadal sex. The authors demonstrated
that animals that developed testes (XYM and XXM) lacked estrogen positive feedback, strongly
suggesting that the sexual differentiation of progesterone synthesis is driven by the sex steroid
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environment during early development. This article is part of a Special Issue entitled
‘Neurosteroids'. Kuo J, Micevych P. Neurosteroids, trigger of the LH surge. J Steroid Biochem Mol
Biol. 2012 Aug; 131(1-2): 57-65. Epub 2012 Feb 2.

Quinpirole Elicits Differential In Vivo Changes In The Pre- and Postsynaptic Distributions Of
Dopamine D2 Receptors In Mouse Striatum: Relation To Cannabinoid-1 (CB1) Receptor
Targeting The nucleus accumbens (Acb) shell and caudate-putamen nucleus (CPu) are
respectively implicated in the motivational and motor effects of dopamine, which are mediated in
part through dopamine D2-like receptors (D2Rs) and modulated by activation of the cannabinoid-1
receptor (CB1R). The dopamine D(2/D3) receptor agonist, quinpirole elicits internalization of D2Rs
in isolated cells; however, dendritic and axonal targeting of D2Rs may be highly influenced by
circuit-dependent changes in vivo and potentially influenced by endogenous CB1R activation. The
authors sought to determine whether quinpirole alters the surface/cytoplasmic partitioning of D2Rs
in striatal neurons in vivo. To address this question, they examined the electron microscopic
immunolabeling of D2 and CB1 receptors in the Acb shell and CPu of male mice at 1 h following a
single subcutaneous injection of quinpirole (0.5 mg/kg) or saline, a time point when quinpirole
reduced locomotor activity. Many neuronal profiles throughout the striatum of both treatment
groups expressed the D2R and/or CB1R. As compared with saline, quinpirole-injected mice showed
a significant region-specific decrease in the plasmalemmal and increase in the cytoplasmic density
of D2R-immunogold particles in postsynaptic dendrites without CB1R-immunolabeling in the Acb
shell. However, quinpirole produced a significant increase in the plasmalemmal density of D2R
immunogold in CB1R negative axons in both the Acb shell and CPu. These results provide in vivo
evidence for agonist-induced D2R trafficking that is inversely related to CB1R distribution in
postsynaptic neurons of Acb shell and in presynaptic axons in this region and in the CPu. Lane DA,
Chan J, Fitzgerald ML, Kearn CS, Mackie K, Pickel VM. Quinpirole elicits differential in vivo
changes in the pre- and postsynaptic distributions of dopamine D2 receptors in mouse striatum:
relation to cannabinoid-1 (CB1) receptor targeting. Psychopharmacology (Berl). 2012 May; 221(1):
101-113. Epub 2011 Dec 8.

Quantitative Unit Classification Of Ventral Tegmental Area Neurons In Vivo Neurons in the
ventral tegmental area (VTA) synthesize several major neurotransmitters, including dopamine
(DA), GABA, and glutamate. To classify VTA single-unit neural activity from freely moving rats,
the authors used hierarchical agglomerative clustering and probability distributions as quantitative
methods. After many parameters were examined, a firing rate of 10 Hz emerged as a transition
frequency between clusters of low-firing and high-firing neurons. To form a subgroup identified as
high-firing neurons with GABAergic characteristics, the high-firing classification was sorted by
spike duration. To form a subgroup identified as putative DA neurons, the low-firing classification
was sorted by DA D2-type receptor pharmacological responses to quinpirole and eticlopride.
Putative DA neurons were inhibited by the D2-type receptor agonist quinpirole and returned to
near-baseline firing rates or higher following the D2-type receptor antagonist eticlopride. Other unit
types showed different responses to these D2-type receptor drugs. A multidimensional comparison
of neural properties indicated that these subgroups often clustered independently of each other with
minimal overlap. Firing pattern variability reliably distinguished putative DA neurons from other
unit types. A combination of phasic burst properties and a low skew in the interspike interval
distribution produced a neural population that was comparable to the one sorted by D2
pharmacology. These findings provide a quantitative statistical approach for the classification of
VTA neurons in unanesthetized animals. Li W, Doyon WM, Dani JA. Quantitative unit
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classification of ventral tegmental area neurons in vivo. J Neurophysiol. 2012 May; 107(10): 2808-
2820. Epub 2012 Feb 29.

Methamphetamine-Induced Dopamine Terminal Deficits In The Nucleus Accumbens Are
Exacerbated By Reward-Associated Cues and Attenuated By CB1 Receptor Antagonism
Methamphetamine (METH) exposure is primarily associated with deleterious effects to
dopaminergic neurons. While several studies have implicated the endocannabinoid system in
METH's locomotor, rewarding and neurochemical effects, a role for this signaling system in
METH's effects on dopamine terminal dynamics has not been elucidated. Given that CB1 receptor
blockade reduces the acute potentiation of phasic extracellular dopamine release from other
psychomotor stimulant drugs and that the degree of acute METH-induced increases in extracellular
dopamine levels is related to the severity of dopamine depletion, the authors predicted that
pretreatment with the CB1 receptor antagonist rimonabant would reduce METH-induced alterations
at dopamine terminals. Furthermore, they hypothesized that administration of METH in
environments where reward associated-cues were present would potentiate METH's acute effects on
dopamine release in the nucleus accumbens and exacerbate changes in dopamine terminal activity.
Fast-scan cyclic voltammetry was used to measure electrically-evoked dopamine release in the
nucleus accumbens and revealed markers of compromised dopamine terminal integrity nine days
after a single dose of METH. These were exacerbated in animals that received METH in the
presence of reward-associated cues, and attenuated in rimonabant-pretreated animals. While these
deficits in dopamine dynamics were associated with reduced operant responding on days following
METH administration in animals treated with only METH, rimonabant-pretreated animals exhibited
levels of operant responding comparable to control. Moreover, dopamine release correlated
significantly with changes in lever pressing behavior that occurred on days following METH
administration. Together these data suggest that the endocannabinoid system is involved in the
subsecond dopaminergic response to METH. Loewinger GC, Beckert MV, Tejeda HA, Cheer JF.
Methamphetamine-induced dopamine terminal deficits in the nucleus accumbens are exacerbated
by reward-associated cues and attenuated by CB1 receptor antagonism. Neuropharmacology. 2012
Jun; 62(7): 2192-2201. Epub 2012 Jan 25.

Prior Methamphetamine Self-Administration Attenuates Serotonergic Deficits Induced By
Subsequent High-Dose Methamphetamine Administrations Pre-clinical studies indicate that
high-dose, non-contingent methamphetamine (METH) administration both rapidly and persistently
decreases serotonergic neuronal function. Despite research indicating the hippocampus plays an
important role in METH abuse and is affected by METH use, effects of METH self-administration
on hippocampal serotonergic neurons are not well understood, and were thus an important focus of
the current study. Because humans often administer METH in a binge-like pattern, effects of prior
METH self-administration on a subsequent "binge-like” METH treatment were also examined.
Rats were treated as described above, and sacrificed 1 or 8d after self-administration or 1h or 7d
after the final binge METH or saline exposure. Hippocampal serotonin (5-hydroxytryptamine; 5SHT)
content and transporter (SERT) function were assessed. METH self-administration per se had no
persistent effect on hippocampal 5HT content or SERT function. However, this treatment attenuated
the persistent, but not acute, hippocampal serotonergic deficits caused by a subsequent repeated,
high-dose, non-continent METH treatment administered 1 d the last self-administration session. No
attenuation in persistent deficits were seen when the high-dose administration of METH occurred
15d after the last self-administration session. The present findings demonstrate that METH self-
administration alters serotonergic neurons so as to engender "tolerance™ to the persistent
serotonergic deficits caused by a subsequent METH exposure. However, this "tolerance™ does not
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persist. These data provide a foundation to investigate complex questions including how the
response of serotonergic neurons to METH may contribute to contingent-related disorders such as
dependence and relapse. McFadden LM, Hunt MM, Vieira-Brock PL, Muehle J, Nielsen SM, Allen
SC, Hanson GR, Fleckenstein AE. Prior methamphetamine self-administration attenuates
serotonergic deficits induced by subsequent high-dose methamphetamine administrations. Drug
Alcohol Depend. 2012 May 28. [Epub ahead of print].

Synaptic Cell Adhesion Chemical synapses are asymmetric intercellular junctions that mediate
synaptic transmission. Synaptic junctions are organized by trans-synaptic cell adhesion molecules
bridging the synaptic cleft. Synaptic cell adhesion molecules not only connect pre- and postsynaptic
compartments, but also mediate trans-synaptic recognition and signaling processes that are essential
for the establishment, specification, and plasticity of synapses. A growing number of synaptic cell
adhesion molecules that include neurexins and neuroligins, 1g-domain proteins such as SynCAMs,
receptor phosphotyrosine kinases and phosphatases, and several leucine-rich repeat proteins have
been identified. These synaptic cell adhesion molecules use characteristic extracellular domains to
perform complementary roles in organizing synaptic junctions that are only now being revealed.
The importance of synaptic cell adhesion molecules for brain function is highlighted by recent
findings implicating several such molecules, notably neurexins and neuroligins, in schizophrenia
and autism. Missler M, Sudhof TC, Biederer T. Synaptic cell adhesion. Cold Spring Harb Perspect
Biol. 2012 Apr 1; 4(4): a005694. doi: 10.1101/cshperspect.a005694.

A9-Tetrahydrocannabinol (A9-THC) Attenuates Mouse Sperm Motility and Male Fecundity
Numerous studies have shown that N-arachidonoylethanolamine (AEA) can inhibit sperm motility
and function but the ability of cannabinoids to inhibit sperm motility is not well understood. The
authors investigated the effects of WIN 55,212-2, a CB(1) cannabinoid receptor agonist, and A(9) -
tetrahydracannabinol (A(9) -THC) on the ATP levels and motility of murine sperm in vitro. In
addition, the effects of acute administration of A(9) -THC on male fecundity were determined.
Effects of A(9) -THC on basal sperm kinematics were determined using computer-assisted sperm
analysis (CASA). Stop-motion imaging was performed to measure sperm beat frequency. The effect
of A(9) -THC on sperm ATP was determined using a luciferase assay. Male fertility was determined
by evaluating the size of litters sired by A(9) -THC-treated males. Pretreatment of sperm for 15 min
with 1 uM A(9) -THC reduced their basal motility and attenuated the ability of bicarbonate to
stimulate flagellar beat frequency. Treatment with 5 uM WIN 55,212-2 or 10 uM A(9) -THC for
30 min reduced sperm ATP levels. In sperm lacking CB(1) receptors this inhibitory effect of WIN
55,212-2 on ATP was attenuated whereas that of A(9) -THC persisted. Administration of 50
mg-kg(-1) A(9) -THC to male mice just before mating caused a 20% decrease in embryonic litter
size. A(9) -THC inhibits both basal and bicarbonate-stimulated sperm motility in vitro and reduces
male fertility in vivo. High concentrations of WIN 55,212-2 or A(9) -THC inhibit ATP production
in sperm; this effect of WIN 55,212-2 is CB(1) receptor-dependent whereas that of A(9) -THC is
not. LINKED ARTICLES This article is part of a themed section on Cannabinoids in Biology and
Medicine. To view the other articles in this section visit http://dx.doi.org/10.1111/bph.
2012.165.issue-8. To view Part | of Cannabinoids in Biology and Medicine visit
http://dx.doi.org/10.1111/bph.2011.163.issue-7. Morgan DJ, Muller CH, Murataeva NA, Davis BJ,
Mackie K. A9-Tetrahydrocannabinol (A9-THC) attenuates mouse sperm motility and male
fecundity. Br J Pharmacol. 2012 Apr; 165(8): 2575-2583. doi: 10.1111/j.1476-5381.2011.01506.x.
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Endogenously Released ACh and Exogenous Nicotine Differentially Facilitate Long-Term
Potentiation Induction In The Hippocampal CA1 Region Of Mice The authors examined the
role of a7- and B2-containing nicotinic acetylcholine receptors (NnAChRs) in the induction of long-
term potentiation (LTP). Theta-burst stimulation (TBS), mimicking the brain's naturally occurring
theta rhythm, induced robust LTP in hippocampal slices from a7 and B2 knockout mice. This
suggests TBS is capable of inducing LTP without activation of a7- or f2-containing nAChRs.
However, when weak TBS was applied, the modulatory effects of nicotinic receptors on LTP
induction became visible. The authors showed that during weak TBS, activation of a7 nAChRs
occurs by the release of ACh, contributing to LTP induction. Additionally, bath-application of
nicotine activated B2-containing NAChRs to promote LTP induction. Despite predicted nicotine-
induced desensitization, synaptically mediated activation of a7 nAChRs still occurs in the presence
of nicotine and contributed to LTP induction. Optical recording of single-stimulation-evoked
excitatory activity with a voltage-sensitive dye revealed enhanced excitatory activity in the presence
of nicotine. This effect of nicotine was robust during high-frequency stimulation, and was
accompanied by enhanced burst excitatory postsynaptic potentials. Nicotine-induced enhancement
of excitatory activity was observed in slices from a7 knockout mice, but was absent in B2 knockout
mice. These results suggest that the nicotine-induced enhancement of excitatory activity is mediated
by B2-containing NnAChRs, and is related to the nicotine-induced facilitation of LTP induction.
Thus, our study demonstrates that the activation of a7- and 2-containing nAChRs differentially
facilitates LTP induction via endogenously released ACh and exogenous nicotine, respectively, in
the hippocampal CA1 region of mice. Nakauchi S, Sumikawa K. Endogenously released ACh and
exogenous nicotine differentially facilitate long-term potentiation induction in the hippocampal
CAL1 region of mice. Eur J Neurosci. 2012 May; 35(9): 1381-1395. doi: 10.1111/j.1460-
9568.2012.08056.x. Epub 2012 Mar 30.

Corticotropin-Releasing Factor Modulation Of Forebrain GABAergic Transmission Has A
Pivotal Role In The Expression Of Anabolic Steroid-Induced Anxiety In The Female Mouse
Increased anxiety is commonly observed in individuals who illicitly administer anabolic androgenic
steroids (AAS). Behavioral effects of steroid abuse have become an increasing concern in adults
and adolescents of both sexes. The dorsolateral bed nucleus of the stria terminalis (dIBnST) has a
critical role in the expression of diffuse anxiety and is a key site of action for the anxiogenic
neuromodulator, corticotropin releasing factor (CRF). Here the authors demonstrate that chronic,
but not acute, exposure of female mice during adolescence to AAS augments anxiety-like
behaviors; effects that were blocked by central infusion of the CRF receptor type 1 antagonist,
antalarmin. AAS treatment selectively increased action potential (AP) firing in neurons of the
central amygdala (CeA) that project to the dIBnST, increased the frequency of GABA(A) receptor-
mediated spontaneous inhibitory postsynaptic currents (sIPSCs) in dIBnST target neurons, and
decreased both c-FOS immunoreactivity (IR) and AP frequency in these postsynaptic cells. Acute
application of antalarmin abrogated the enhancement of GABAergic inhibition induced by chronic
AAS exposure whereas application of CRF to brain slices of naive mice mimicked the actions of
this treatment. These results, in concert with previous data demonstrating that chronic AAS
treatment results in enhanced levels of CRF mRNA in the CeA and increased CRF-IR in the
dIBnST neuropil, are consistent with a mechanism in which the enhanced anxiety elicited by
chronic AAS exposure involves augmented inhibitory activity of CeA afferents to the dIBnST and
CRF-dependent enhancement of GABAergic inhibition in this brain region. Oberlander JG,
Henderson LP. Corticotropin-releasing factor modulation of forebrain GABAergic transmission has
a pivotal role in the expression of anabolic steroid-induced anxiety in the female mouse.
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Neuropsychopharmacology. 2012 May; 37(6): 1483-1499. doi: 10.1038/npp.2011.334. Epub 2012
Feb 1.

Temporally Dependent Changes In Cocaine-Induced Synaptic Plasticity In The Nucleus
Accumbens Shell Are Reversed By D1-Like Dopamine Receptor Stimulation Dopaminergic
and glutamatergic inputs to the nucleus accumbens shell have a central role in reward processing.
Non-contingent cocaine administration generates a number of long-term AMPA receptor-dependent
changes in synaptic efficacy. However, the synaptic consequences of cocaine self-administration
and the potential role of dopamine in these processes remain unclear. Here, the authors examined
the influence of D1 dopamine receptor (D1DR) activation on excitatory synaptic plasticity in the
accumbens shell of adult rats following cocaine self-administration. Their results indicated that
during the first 2 days following cocaine exposure both pre- and post-synaptic mechanisms
contribute to a net decrease in AMPA receptor-mediated signaling. This is reflected by decreased
frequency of miniature EPSCs (mEPSCs) attributable to enhanced cannabinoid receptor activity,
decreased mEPSC amplitude, and increased paired-pulse ratio of evoked EPSCs. In contrast, the
only changes observed in the shell 3-4 weeks following cocaine self-administration were increased
mEPSCs amplitudes and AMPA/NMDA ratios. The authors further found that although these
cocaine-induced neuroadaptations during early and late abstinence have different synaptic
expression mechanisms, they were normalized by stimulation of D1DRs. Thus, pre-exposure to the
D1DR agonist, SKF38393, during the initial period of abstinence increased excitatory synaptic
strength, but reduced excitatory signaling after weeks of abstinence. Taken together, these results
indicate that the direction of changes in excitatory transmission induced by cocaine self-
administration switches over the first few weeks of abstinence. Moreover, D1DRs gate the stability
of these cocaine-induced changes at glutamatergic synapses in the accumbens shell by utilizing
multiple temporally distinct mechanisms, which has implications for the treatment of cocaine
craving and addiction. Ortinski PI, Vassoler FM, Carlson GC, Pierce RC. Temporally dependent
changes in cocaine-induced synaptic plasticity in the nucleus accumbens shell are reversed by D1-
like dopamine receptor stimulation. Neuropsychopharmacology. 2012 Jun; 37(7): 1671-1682. doi:
10.1038/npp.2012.12. Epub 2012 Mar 14.

Sources Contributing To The Average Extracellular Concentration Of Dopamine In The
Nucleus Accumbens Mesolimbic dopamine neurons fire in both tonic and phasic modes resulting
in detectable extracellular levels of dopamine in the nucleus accumbens (NAc). In the past, different
techniques have targeted dopamine levels in the NAc to establish a basal concentration. In this
study, the authors used in vivo fast scan cyclic voltammetry (FSCV) in the NAc of awake, freely
moving rats. The experiments were primarily designed to capture changes in dopamine caused by
phasic firing - that is, the measurement of dopamine ‘transients'. These FSCV measurements
revealed for the first time that spontaneous dopamine transients constitute a major component of
extracellular dopamine levels in the NAc. A series of experiments were designed to probe
regulation of extracellular dopamine. Lidocaine was infused into the ventral tegmental area, the site
of dopamine cell bodies, to arrest neuronal firing. While there was virtually no instantaneous
change in dopamine concentration, longer sampling revealed a decrease in dopamine transients and
a time-averaged decrease in the extracellular level. Dopamine transporter inhibition using
intravenous GBR12909 injections increased extracellular dopamine levels changing both frequency
and size of dopamine transients in the NAc. To further unmask the mechanics governing
extracellular dopamine levels the authors used intravenous injection of the vesicular monoamine
transporter (VMAT2) inhibitor, tetrabenazine, to deplete dopamine storage and increase
cytoplasmic dopamine in the nerve terminals. Tetrabenazine almost abolished phasic dopamine
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release but increased extracellular dopamine to ~500nM, presumably by inducing reverse transport
by dopamine transporter (DAT). Taken together, data presented here show that average
extracellular dopamine in the NAc is low (20-30nM) and largely arises from phasic dopamine
transients. Owesson-White CA, Roitman MF, Sombers LA, Belle AM, Keithley RB, Peele JL,
Carelli RM, Wightman RM. Sources contributing to the average extracellular concentration of
dopamine in the nucleus accumbens. J Neurochem. 2012 Apr; 121(2): 252-262. doi:
10.1111/5.1471-4159.2012.07677.x. Epub 2012 Mar 13.

Glial Cells In (Patho)Physiology Neuroglial cells define brain homeostasis and mount defense
against pathological insults. Astroglia regulate neurogenesis and development of brain circuits. In
the adult brain, astrocytes enter into intimate dynamic relationship with neurons, especially at
synaptic sites where they functionally form the tripartite synapse. At these sites, astrocytes regulate
ion and neurotransmitter homeostasis, metabolically support neurons and monitor synaptic activity;
one of the readouts of the latter manifests in astrocytic intracellular Ca(2+) signals. This form of
astrocytic excitability can lead to release of chemical transmitters via Ca(2+) -dependent exocytosis.
Once in the extracellular space, gliotransmitters can modulate synaptic plasticity and cause changes
in behavior. Besides these physiological tasks, astrocytes are fundamental for progression and
outcome of neurological diseases. In Alzheimer's disease, for example, astrocytes may contribute to
the etiology of this disorder. Highly lethal glial-derived tumors use signaling trickery to coerce
normal brain cells to assist tumor invasiveness. This review not only sheds new light on the brain
operation in health and disease, but also points to many unknowns. Parpura V, Heneka MT,
Montana V, Oliet SH, Schousboe A, Haydon PG, Stout RF Jr, Spray DC, Reichenbach A, Pannicke
T, Pekny M, Pekna M, Zorec R, Verkhratsky A. Glial cells in (patho)physiology. J Neurochem.
2012 Apr; 121(1): 4-27. doi: 10.1111/j.1471-4159.2012.07664.x. Epub 2012 Feb 2.

Role Of Perisynaptic Parameters In Neurotransmitter Homeostasis--Computational Study Of
A General Synapse Extracellular neurotransmitter concentrations vary over a wide range
depending on the type of neurotransmitter and location in the brain. Neurotransmitter homeostasis
near a synapse is achieved by a balance of several mechanisms including vesicular release from the
presynapse, diffusion, uptake by transporters, nonsynaptic production, and regulation of release by
autoreceptors. These mechanisms are also affected by the glia surrounding the synapse. However,
the role of these mechanisms in achieving neurotransmitter homeostasis is not well understood. A
biophysical modeling framework was proposed, based on a cortico-accumbens synapse example
case, to reverse engineer glial configurations and parameters related to homeostasis for synapses
that support a range of neurotransmitter gradients. Model experiments reveal that synapses with
extracellular neurotransmitter concentrations in the micromolar range require nonsynaptic
neurotransmitter sources and tight synaptic isolation by extracellular glial formations. The model
was used to identify the role of perisynaptic parameters on neurotransmitter homeostasis and to
propose glial configurations that could support different levels of extracellular neurotransmitter
concentrations. Ranking the parameters based on their effect on neurotransmitter homeostasis,
nonsynaptic sources were found to be the most important followed by transporter concentration and
diffusion coefficient. Pendyam S, Mohan A, Kalivas PW, Nair SS. Role of perisynaptic parameters
in neurotransmitter homeostasis--computational study of a general synapse. Synapse. 2012 Jul;
66(7): 608-621. doi: 10.1002/syn.21547. Epub 2012 Mar 27.
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Levels Of Neural Progenitors In The Hippocampus Predict Memory Impairment And Relapse
To Drug Seeking As A Function Of Excessive Methamphetamine Self-Administration
Methamphetamine affects the hippocampus, a brain region crucial for learning and memory, as
well as relapse to drug seeking. Rats self-administered methamphetamine for 1 h twice weekly
(intermittent-short-1-ShA), 1 h daily (limited-short-ShA), or 6 h daily (extended-long-LgA) for 22
sessions. After 22 sessions, rats from each access group were withdrawn from self-administration
and underwent spatial memory (Y-maze) and working memory (T-maze) tests followed by
extinction and reinstatement to methamphetamine seeking or received one intraperitoneal injection
of 5-bromo-2'-deoxyuridine (BrdU) to label progenitors in the hippocampal subgranular zone (SGZ)
during the synthesis phase. Two-hour-old and 28-day-old surviving BrdU-immunoreactive cells
were quantified. 1-ShA rats performed better on the Y-maze and had a greater number of 2-h-old
SGZ BrdU cells than nondrug controls. LgA rats, but not ShA rats, performed worse on the Y- and
T-maze and had a fewer number of 2-h-old SGZ BrdU cells than nondrug and I-ShA rats,
suggesting that new hippocampal progenitors, decreased by methamphetamine, were correlated
with impairment in the acquisition of new spatial cues. Analyses of addiction-related behaviors after
withdrawal and extinction training revealed methamphetamine-primed reinstatement of
methamphetamine-seeking behavior in all three groups (I-ShA, ShA, and LgA), and this effect was
enhanced in LgA rats compared with I-ShA and ShA rats. Protracted withdrawal from self-
administration enhanced the survival of SGZ BrdU cells, and methamphetamine seeking during
protracted withdrawal enhanced Fos expression in the dentate gyrus and medial prefrontal cortex in
LgA rats to a greater extent than in ShA and I-ShA rats. These results indicate that changes in the
levels of the proliferation and survival of hippocampal neural progenitors and neuronal activation of
hippocampal granule cells predict the effects of methamphetamine self-administration (limited vs
extended access) on cognitive performance and relapse to drug seeking and may contribute to the
impairments that perpetuate the addiction cycle. Recinto P, Samant AR, Chavez G, Kim A, Yuan
CJ, Soleiman M, Grant Y, Edwards S, Wee S, Koob GF, George O, Mandyam CD. Levels of neural
progenitors in the hippocampus predict memory impairment and relapse to drug seeking as a
function of excessive methamphetamine self-administration. Neuropsychopharmacology. 2012 Apr;
37(5): 1275-1287. doi: 10.1038/npp.2011.315. Epub 2011 Dec 28.

Epigenetics Of p-Opioid Receptors: Intersection With HIV-1 Infection Of The Central
Nervous System The abuse of intravenous drugs, such as heroin, has become a major public health
concern due to the increased risk of HIV-1 infection. Opioids such as heroin were originally
identified and subsequently abused for their analgesic effects. However, many investigations have
found additional effects of opioids, including regulation of the immune system. As such, chronic
opioid abuse has been shown to promote HIV-1 pathogenesis and facilitate HI\VV-1-associated
neurocognitive dysfunction. Clinical opioids, such as morphine and methadone, as well as illicit
opioids, such as heroin, exert their effects primarily through interactions with the p-opioid receptor
(MOR). However, the mechanisms by which opioids enhance neurocognitive dysfunction through
MOR-mediated signaling pathways are not completely understood. New findings in the regulation
of MOR expression, particularly epigenetic and transcriptional regulation as well as alternative
splicing, sheds new insights into possible mechanisms of HIV-1 and opiate synergy. In this review,
the authors identify mechanisms regulating MOR expression and propose novel mechanisms by
which opioids and HIV-1 may modulate this regulation. Additionally, they suggest that differential
regulation of newly identified MOR isoforms by opioids and HIV-1 has functional consequence in
enhancing HIV-1 neurocognitive dysfunction. Regan PM, Dave RS, Datta PK, Khalili K.
Epigenetics of p-opioid receptors: intersection with HIV-1 infection of the central nervous system. J
Cell Physiol. 2012 Jul; 227(7): 2832-2841. doi: 10.1002/jcp.24004.
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S(+)Amphetamine Induces A Persistent Leak In The Human Dopamine Transporter:
Molecular Stent Hypothesis Wherever they are located, dopamine transporters (DATS) clear
dopamine (DA) from the extracellular milieu to help regulate dopaminergic signalling. Exposure to
amphetamine (AMPH) increases extracellular DA in the synaptic cleft, which has been ascribed to
DAT reverse transport. Increased extracellular DA prolongs postsynaptic activity and reinforces
abuse and hedonic behaviour. Xenopus laevis oocytes expressing human (h) DAT were voltage-
clamped and exposed to DA, R(-)AMPH, or S(+)AMPH. At -60mV, near neuronal resting
potentials, S(+)AMPH induced a depolarizing current through hDAT, which after removing the
drug, persisted for more than 30 min. This persistent leak in the absence of S(+)AMPH was in
contrast to the currents induced by R(-)AMPH and DA, which returned to baseline immediately
after their removal. These data suggest that S(+)AMPH and Na(+) carry the initial S(+)AMPH-
induced current, whereas Na+ and CI(-) carry the persistent leak current. The authors propose that
the persistent current results from the internal action of S(+)AMPH on hDAT because the temporal
effect was consistent with S(+)AMPH influx, and intracellular S(+)AMPH activated the effect. The
persistent current was dependent on Na(+) and was blocked by cocaine. Intracellular injection of
S(+)AMPH also activated a DA-induced persistent leak current. The authors report a previously
unknown action of S(+)AMPH on hDAT that potentially affects AMPH-induced DA release. They
propose that internal S(+)AMPH acts as a molecular stent that holds the transporter open even after
external S(+)AMPH is removed. Amphetamine-induced persistent leak currents are likely to
influence dopaminergic signalling, DA release mechanisms, and amphetamine abuse. Rodriguez-
Menchaca AA, Solis E Jr, Cameron K, De Felice LJ. S(+)amphetamine induces a persistent leak in
the human dopamine transporter: molecular stent hypothesis. Br J Pharmacol. 2012 Apr; 165(8):
2749-2757. doi: 10.1111/].1476-5381.2011.01728.X.

Fast Modulation Of M-Opioid Receptor (MOR) Recycling Is Mediated By Receptor Agonists
The p-opioid receptor (MOR) is a member of the G protein-coupled receptor family and the main
target of endogenous opioid neuropeptides and morphine. Upon activation by ligands, MORs are
rapidly internalized via clathrin-coated pits in heterologous cells and dissociated striatal neurons.
After initial endocytosis, resensitized receptors recycle back to the cell surface by vesicular delivery
for subsequent cycles of activation. MOR trafficking has been linked to opioid tolerance after acute
exposure to agonist, but it is also involved in the resensitization process. Several studies describe
the regulation and mechanism of MOR endocytosis, but little is known about the recycling of
resensitized receptors to the cell surface. To study this process, the authors induced internalization
of MOR with [D-Ala(2), N-Me-Phe(4), Gly(5)-ol]-enkephalin (DAMGO) and morphine and
imaged in real time single vesicles recycling receptors to the cell surface. They determined single
vesicle recycling kinetics and the number of receptors contained in them. Then they demonstrated
that rapid vesicular delivery of recycling MORs to the cell surface was mediated by the actin-
microtubule cytoskeleton. Recycling was also dependent on Rab4, Rab11, and the Ca(2+)-sensitive
motor protein myosin Vb. Finally, they showed that recycling is acutely modulated by the presence
of agonists and the levels of cCAMP. This work identifies a novel trafficking mechanism that
increases the number of cell surface MORs during acute agonist exposure, effectively reducing the
development of opioid tolerance. Roman-Vendrell C, Yu YJ, Yudowski GA. Fast modulation of p-
opioid receptor (MOR) recycling is mediated by receptor agonists. J Biol Chem. 2012 Apr 27,
287(18): 14782-14791. Epub 2012 Feb 29.
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NMDA Antagonists Recreate Signal-To-Noise Ratio and Timing Perturbations Present In
Schizophrenia There is increasing evidence that functional deficits in schizophrenia may be
driven by a reduction in the signal-to-noise ratio (SNR) and consistent timing of neural signals. This
study examined the extent to which exposure to the NMDA receptor antagonists ketamine and
MK801, frequently used pharmacological models of schizophrenia, recreate deficits in
electrophysiological markers of disturbed brain circuits that are thought to underlie the illness.
Furthermore, this study characterizes the specificity of these differences across the frequency
spectrum so as to help identify the nature of selective circuit abnormalities that mediate each
oscillatory response as relevant to schizophrenia. Mouse EEG was recorded during exposure to
repeated auditory stimuli after injection of either vehicle or drug. The dose-response relationship for
each electrophysiological measure was determined for ketamine and MK-801. Time-frequency
analyses were performed to assess baseline, total, and evoked power and intertrial coherence (ITC)
at low (5-10 Hz) and high (35-80 Hz)-frequencies. High frequency evoked and total power was
decreased by MK-801 and ketamine in a dose-dependent fashion. High frequency baseline power
was increased by MK-801 and ketamine in a dose-dependent fashion. Similar to evoked power,
high frequency inter-trial coherence was dose-dependently decreased by both drugs. Low frequency
ITC was only decreased by ketamine. Both ketamine and MK-801 cause alterations in high-
frequency baseline (noise), total (signal), and evoked (signal) power resulting in a loss of high
frequency SNR that is thought to primarily reflect local circuit activity. These changes indicate an
inappropriate increase in baseline activity, which can also be interpreted as non-task related activity.
Ketamine induced a loss of intertrial coherence at low frequencies, indicating a loss of consistency
in low-frequency circuit mechanisms. As a proportion of baseline power, both drugs had a relative
shift from low to high frequencies, reflecting a change in the balance of brain activity from
coordination of global regions to a pattern of discoordinated, autonomous local activity. These
changes are consistent with a pattern of fragmented regional brain activity seen in schizophrenia.
Saunders JA, Gandal MJ, Siegel SJ. NMDA antagonists recreate signal-to-noise ratio and timing
perturbations present in schizophrenia. Neurobiol Dis. 2012 Apr; 46(1): 93-100. Epub 2012 Jan 9.

The CB1 Cannabinoid Receptor C-Terminus Requlates Receptor Desensitization In Autaptic
Hippocampal Neurones The cannabinoid CB(1) receptor is the chief mediator of the CNS effects
of cannabinoids. In cell culture model systems, CB(1) receptors both desensitize and internalize on
activation. Previous work suggests that the extreme carboxy-terminus of this receptor regulates
internalization via phosphorylation of residues clustered within this region. Mutational analysis of
the carboxy-terminus of CB(1) receptors has demonstrated that the last six serine/threonine residues
are necessary for agonist-induced internalization. However, the structural determinants of CB(1)
receptor internalization are also dependent on the local cellular environment. The importance of cell
context on CB(1) receptor function calls for an investigation of the functional roles of these residues
in neurones. To determine the structural requirements of CB(1) internalization in neurones, the
authors evaluated the signalling properties of carboxy-terminal mutated CB(1) receptors expressed
in cultured autaptic hippocampal neurones, using electrophysiological methods. CB(1) receptors
transfected into CB(1) knockout neurones signalled and desensitized as did wild-type neurones,
allowing us to test specific CB(1) receptor mutations. Deletion of the last 13 residues yielded a
CB(1) receptor that inhibited excitatory postsynaptic currents but did not desensitize. Furthermore,
mutation of the final six serine and threonine residues to alanines resulted in a non-desensitizing
receptor. In contrast, CB(1) receptors lacking residues 419-460, leaving the last 14 residues intact,
did desensitize. The distal thirteen residues of CB(1) receptors are crucial for their desensitization
in cultured neurones. Furthermore, this desensitization is likely to follow phosphorylation of serines
and threonines within this region. LINKED ARTICLES: This article is part of a themed section on
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Cannabinoids in Biology and Medicine. To view the other articles in this section visit
http://dx.doi.org/10.1111/bph.2012.165.issue-8. To view Part | of Cannabinoids in Biology and
Medicine visit http://dx.doi.org/10.1111/bph.2011.163.issue-7. Straiker A, Wager-Miller J, Mackie
K. The CBL1 cannabinoid receptor C-terminus regulates receptor desensitization in autaptic
hippocampal neurones. Br J Pharmacol. 2012 Apr; 165(8): 2652-2659. doi: 10.1111/].1476-
5381.2011.01743.x.

Examination Of A Role For Metabotropic Glutamate Receptor 5 In The Medial Prefrontal
Cortex In Cocaine Sensitization In Rats Glutamatergic projection neurons in the medial
prefrontal cortex (mMPFC) are hyperexcitable in cocaine-sensitized animals, resulting in increased
excitatory output to addiction-associated regions such as the ventral tegmental area (VTA) and
nucleus accumbens. Evidence suggests that Group | metabotropic glutamate receptor 5 (mMGIuR5) is
necessary for cocaine sensitization, and stimulation of this receptor in the mPFC potentially alters
cell excitability directly through glutamate release or indirectly through downstream signaling
cascades. Experiments in this report examined the role of mPFC mGIuR5 in behavioral
sensitization to cocaine. Group | mGIuR agonist dihydroxyphenylglycine (DHPG) (15 nmol/side),
mGIuRS5 antagonist 3((2-methyl-4-thiazolyl)ethynyl)pyridine (MTEP) (15 nmol/side), mGluR1
antagonist YM298198 (15 nmol/side), AMPA receptor antagonist CNQX (1 nmol/side), and/or
saline were administered through cannulae implanted 1 mm above the mPFC and/or VTA in male
rats. Cocaine (15 mg/kg, i.p.) was systemically administered for four consecutive days to induce
sensitization and/or once on test day immediately preceding locomotor monitoring. Intra-mPFC
DHPG induced an mGluR5-mediated cross-sensitization to cocaine preventable through the prior
administration of an AMPA receptor antagonist in the VTA. Furthermore, mGIuR5 blockade in the
mPFC failed to prevent the initiation of sensitization. However, intra-mPFC injections of the
mGIuRS5 antagonist MTEP prevented the expression of cocaine sensitization at 21, but not 7, days
following daily cocaine injections suggesting a possible role for mPFC mGIuRS5 in the persistence
of the cocaine-sensitized state. These data suggest that stimulation of mGIuR5s in the mPFC is
sufficient to induce cocaine sensitization and is necessary for the expression of this sensitized
response. Timmer KM, Steketee JD. Examination of a role for metabotropic glutamate receptor 5 in
the medial prefrontal cortex in cocaine sensitization in rats. Psychopharmacology (Berl). 2012 May;
221(1): 91-100. Epub 2011 Nov 16.

Different Stressors Produce Excitation Or Inhibition Of Mesolimbic Dopamine Neuron
Activity: Response Alteration By Stress Pre-Exposure Stressors can exert a wide variety of
responses, ranging from adaptive responses to pathological changes; moreover, recent studies
suggest that mild stressors can attenuate the response of a system to major stressful events. The
authors have previously shown that 2-week exposure to cold, a comparatively mild inescapable
stressor, induced a pronounced reduction in ventral tegmental area (VTA) dopamine (DA) neuron
activity, whereas restraint stress increases DA neuron activity. However, it is not known if these
stressors differentially impact the VTA in a region-specific manner, if they differentially impact
behavioral responses, or whether the effects of such different stressors are additive or antagonistic
with regard to their impact on DA neuron firing. To address these questions, single-unit
extracellular recordings were performed in anesthetized control rats and rats exposed to chronic
cold, and tested after delivery of a 2-h restraint session. Chronic cold stress strongly attenuated the
number of DA neurons firing in the VTA, and this effect occurred primarily in the medial and
central VTA regions that preferentially project to reward-related ventral striatal regions. Chronic
cold exposure also prevented the pronounced increase in DA neuron population activity without
affecting the behavioral sensitization to amphetamine produced by restraint stress. Taken together,
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these data show that a prolonged inescapable mild stressor can induce plastic changes that attenuate
the DA system response to acute stress. Valenti O, Gill KM, Grace AA. Different stressors produce
excitation or inhibition of mesolimbic dopamine neuron activity: response alteration by stress pre-
exposure. Eur J Neurosci. 2012 Apr; 35(8): 1312-1321. doi: 10.1111/j.1460-9568.2012.08038.x.

Phasic Mesolimbic Dopamine Signaling Precedes and Predicts Performance Of A Self-
Initiated Action Sequence Task Sequential reward-seeking actions are readily learned despite the
temporal gap between the earliest (distal) action in the sequence and the reward delivery. Fast
dopamine signaling is hypothesized to mediate this form of learning by reporting errors in reward
prediction. However, such a role for dopamine release in voluntarily initiated action sequences
remains to be demonstrated. Using fast-scan cyclic voltammetry, the authors monitored phasic
mesolimbic dopamine release, in real time, as rats performed a self-initiated sequence of lever
presses to earn sucrose rewards. Before testing, rats received either 0 (n = 11), 5 (n = 11), or 10

(n = 8) days of action sequence training. For rats acquiring the action sequence task at test,
dopamine release was strongly elicited by response-contingent (but unexpected) rewards. With
learning, a significant elevation in dopamine release preceded performance of the proximal action
and subsequently came to precede the distal action. This predistal dopamine release response was
also observed in rats previously trained on the action sequence task, and the amplitude of this signal
predicted the latency with which rats completed the action sequence. Importantly, the dopamine
response to contingent reward delivery was not observed in rats given extensive pretraining.
Pharmacological analysis confirmed that task performance was dopamine-dependent. These data
suggest that phasic mesolimbic dopamine release mediates the influence that rewards exert over the
performance of self-paced, sequentially-organized behavior and sheds light on how dopamine
signaling abnormalities may contribute to disorders of behavioral control. Wassum KM, Ostlund SB,
Maidment NT. Phasic mesolimbic dopamine signaling precedes and predicts performance of a self-
initiated action sequence task. Biol Psychiatry. 2012 May 15; 71(10): 846-854. Epub 2012 Feb 2.

Ovarian Hormones and Chronic Administration During Adolescence Modify The
Discriminative Stimulus Effects Of Delta-9-Tetrahydrocannabinol (A(9)-THC) In Adult
Female Rats Marijuana abuse during adolescence may alter its abuse liability during adulthood by
modifying the interoceptive (discriminative) stimuli produced, especially in females due to an
interaction with ovarian hormones. To examine this possibility, either gonadally intact or
ovariectomized (OVX) female rats received 40 intraperitoneal injections of saline or 5.6mg/kg of
A(9)-THC daily during adolescence, yielding 4 experimental groups (intact/saline, intact/A(9)-THC,
OVX/saline, and OVX/A(9)-THC). These groups were then trained to discriminate A(9)-THC
(0.32-3.2mg/kg) from saline under a fixed-ratio (FR) 20 schedule of food presentation. After a
training dose was established for the subjects in each group, varying doses of A(9)-THC were
substituted for the training dose to obtain dose-effect (generalization) curves for drug-lever
responding and response rate. The results showed that: 1) the OVX/saline group had a substantially
higher mean response rate under control conditions than the other three groups, 2) both OV X
groups had higher percentages of THC-lever responding than the intact groups at doses of A(9)-
THC lower than the training dose, and 3) the OVX/A(9)-THC group was significantly less sensitive
to the rate-decreasing effects of A(9)-THC compared to other groups. Furthermore, at sacrifice,
western blot analyses indicated that chronic A(9)-THC in OV X and intact females decreased
cannabinoid type-1 receptor (CB1R) levels in the striatum, and decreased phosphorylation of cyclic
adenosine monophosphate response element binding protein (p-CREB) in the hippocampus. In
contrast to the hippocampus, chronic A(9)-THC selectively increased p-CREB in the OV X/saline
group in the striatum. Extracellular signal-regulated kinase (ERK) was not significantly affected by
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either hormone status or chronic A(9)-THC. In summary, these data in female rats suggest that
cannabinoid abuse by adolescent human females could alter their subsequent responsiveness to
cannabinoids as adults and have serious consequences for brain development. Winsauer PJ,
Filipeanu CM, Bailey EM, Hulst JL, Sutton JL. Ovarian hormones and chronic administration
during adolescence modify the discriminative stimulus effects of delta-9-tetrahydrocannabinol
(A(9)-THC) in adult female rats. Pharmacol Biochem Behav. 2012 Jun 15; 102(3): 442-449. [Epub
ahead of print].

Augmentation Of Methamphetamine-Induced Behaviors In Transgenic Mice Lacking The
Trace Amine-Associated Receptor 1 The trace amine-associated receptor 1 (TAAR1) isa G
protein-coupled receptor that is functionally activated by amphetamine-based psychostimulants,
including amphetamine, methamphetamine and MDMA. Previous studies have shown that in
transgenic mice lacking the TAARL gene (TAARL1 knockout; KO) a single injection of
amphetamine can produce enhanced behavioral responses compared to responses evoked in wild-
type (WT) mice. Further, the psychostimulant effects of cocaine can be diminished by selective
activation of TAARL. These findings suggest that TAAR1 might be implicated in the rewarding
properties of psychostimulants. To investigate the role of TAARL in the rewarding effects of drugs
of abuse, the psychomotor stimulating effects of amphetamine and methamphetamine and the
conditioned rewarding effects of methamphetamine and morphine were compared between WT and
TAARL1 KO mice. In locomotor activity studies, both single and repeated exposure to d-
amphetamine or methamphetamine generated significantly higher levels of total distance traveled in
TAAR1 KO mice compared to WT mice. In conditioned place preference (CPP) studies, TAAR1
KO mice acquired methamphetamine-induced CPP earlier than WT mice and retained CPP longer
during extinction training. In morphine-induced CPP, both WT and KO genotypes displayed similar
levels of CPP. Results from locomotor activity studies suggest that TAAR1 may have a modulatory
role in the behavioral sensitization to amphetamine-based psychostimulants. That
methamphetamine-but not morphine-induced CPP was augmented in TAAR1 KO mice suggests a
selective role of TAARL in the conditioned reinforcing effects of methamphetamine. Collectively,
these findings provide support for a regulatory role of TAARL in methamphetamine signaling.
Achat-Mendes C, Lynch LJ, Sullivan KA, Vallender EJ, Miller GM. Augmentation of
methamphetamine-induced behaviors in transgenic mice lacking the trace amine-associated
receptor 1. Pharmacol Biochem Behav. 2012 Apr; 101(2): 201-207. Epub 2011 Nov 4.

Astrocyte Glypicans 4 and 6 Promote Formation Of Excitatory Synapses Via Glual AMPA
Receptors In the developing central nervous system (CNS), the control of synapse number and
function is critical to the formation of neural circuits. The authors previously demonstrated that
astrocyte-secreted factors powerfully induce the formation of functional excitatory synapses
between CNS neurons. Astrocyte-secreted thrombospondins induce the formation of structural
synapses, but these synapses are postsynaptically silent. Here they use biochemical fractionation of
astrocyte-conditioned medium to identify glypican 4 (Gpc4) and glypican 6 (Gpc6) as astrocyte-
secreted signals sufficient to induce functional synapses between purified retinal ganglion cell
neurons, and show that depletion of these molecules from astrocyte-conditioned medium
significantly reduces its ability to induce postsynaptic activity. Application of Gpc4 to purified
neurons is sufficient to increase the frequency and amplitude of glutamatergic synaptic events. This
is achieved by increasing the surface level and clustering, but not overall cellular protein level, of
the GluA 1 subunit of the AMPA (a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid)
glutamate receptor (AMPAR). Gpc4 and Gpcb6 are expressed by astrocytes in vivo in the developing
CNS, with Gpc4 expression enriched in the hippocampus and Gpc6 enriched in the cerebellum.
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Finally, the authors demonstrate that Gpc4-deficient mice have defective synapse formation, with
decreased amplitude of excitatory synaptic currents in the developing hippocampus and reduced
recruitment of AMPARS to synapses. These data identify glypicans as a family of novel astrocyte-
derived molecules that are necessary and sufficient to promote glutamate receptor clustering and
receptivity and to induce the formation of postsynaptically functioning CNS synapses. Allen NJ,
Bennett ML, Foo LC, Wang GX, Chakraborty C, Smith SJ, Barres BA. Astrocyte glypicans 4 and 6
promote formation of excitatory synapses via GluA1 AMPA receptors. Nature. 2012 May 27;
486(7403): 410-414. doi: 10.1038/nature11059.

Association Study Of The B-Arrestin 2 Gene (ARRB2) With Opioid and Cocaine Dependence
In A European-American Population The rewarding properties of drugs of abuse are mediated
by the mu-opioid receptor (MOR). Genetic variations in MOR and MOR interacting proteins
(MORIPs) involved in MOR signaling may increase the risk for drug dependence. The MORIP f3-
arrestin plays an important role in the regulation of MOR trafficking, thereby highlighting it as a
candidate gene for addiction phenotypes. In this case-control association study, DNA samples from
cocaine-dependent (n=336) and opioid-dependent (n=335) patients and controls (n=656) were
genotyped for seven single nucleotide polymorphisms (rs11868227, rs3786047, rs4522461,
rs1045280, rs2271167, rs2036657, and rs4790694) across ARRB2, the gene encoding the B-arrestin
2 protein. No significant differences were observed in genotype or allele frequency between drug-
dependent and control individuals for any of the single nucleotide polymorphisms analyzed.
Haplotype analysis was similarly negative. Further studies are needed to determine whether
variations in ARRB2 (or other MORIPS) are relevant to cocaine or opioid dependence in different
ethnic populations or whether they confer a risk that is specific to dependence on other drugs of
abuse. Ambrose-Lanci LM, Vaswani M, Clarke TK, Zeng A, Lohoff FW, Ferraro TN, Berrettini
WH. Association study of the B-arrestin 2 gene (ARRB2) with opioid and cocaine dependence in a
European-American population. Psychiatr Genet. 2012 Jun; 22(3): 141-145.

Clusters Of Secretagogin-Expressing Neurons In The Aged Human Olfactory Tract Lack
Terminal Differentiation Expanding the repertoire of molecularly diverse neurons in the human
nervous system is paramount to characterizing the neuronal networks that underpin sensory
processing. Defining neuronal identities is particularly timely in the human olfactory system, whose
structural differences from nonprimate macrosmatic species have recently gained momentum. Here,
the authors identify clusters of bipolar neurons in a previously unknown outer "shell" domain of the
human olfactory tract, which express secretagogin, a cytosolic Ca(2+) binding protein. These
"shell" neurons are wired into the olfactory circuitry because they can receive mixed synaptic
inputs. Unexpectedly, secretagogin is often coexpressed with polysialylated-neural cell adhesion
molecule, B-11l-tubulin, and calretinin, suggesting that these neurons represent a cell pool that might
have escaped terminal differentiation into the olfactory circuitry. The authors hypothesized that
secretagogin-containing "shell™" cells may be eliminated from the olfactory axis under
neurodegenerative conditions. Indeed, the density, but not the morphological or neurochemical
integrity, of secretagogin-positive neurons selectively decreases in the olfactory tract in Alzheimer's
disease. In conclusion, secretagogin identifies a previously undescribed cell pool whose
cytoarchitectonic arrangements and synaptic connectivity are poised to modulate olfactory
processing in humans. Attems J, Alpar A, Spence L, McParland S, Heikenwalder M, Uhlén M,
Tanila H, Hokfelt TG, Harkany T. Clusters of secretagogin-expressing neurons in the aged human
olfactory tract lack terminal differentiation. Proc Natl Acad Sci U S A. 2012 Apr 17; 109(16): 6259-
6264. Epub 2012 Apr 2.

61



Analysis Of Detailed Phenotype Profiles Reveals CHRNA5-CHRNA3-CHRNB4 Gene Cluster
Association With Several Nicotine Dependence Traits The role of the nicotinic acetylcholine
receptor gene cluster on chromosome 15q24-25 in the etiology of nicotine dependence (ND) is still
being defined. In this study, the authors included all 15 tagging single nucleotide polymorphisms
(SNPs) within the CHRNA5-CHRNA3-CHRNB4 cluster and tested associations with 30 smoking-
related phenotypes. The study sample was ascertained from the Finnish Twin Cohort study. Twin
pairs born 1938-1957 and concordant for a history of cigarette smoking were recruited along with
their family members (mainly siblings), as part of the Nicotine Addiction Genetics consortium. The
study sample consisted of 1,428 individuals (59% males) from 735 families, with mean age 55.6
years. The authors detected multiple novel associations for ND. DSM-1VV ND symptoms associated
significantly with the proxy SNP Locus 1 (rs2036527, p = .000009) and Locus 2 (rs578776, p =
.0001) and tolerance factor of the Nicotine Dependence Syndrome Scale (NDSS) showed
suggestive association to rs11636753 (p = .0059), rs11634351 (p = .0069), and rs1948 (p = .0071)
in CHRNBA4. Furthermore, the authors report significant association with DSM-IV ND diagnosis
(rs2036527, p = .0003) for the first time in a Caucasian population. Several SNPs indicated
suggestive association for traits related to ages at smoking initiation. Also, rs11636753 in CHRNB4
showed suggestive association with regular drinking (p = .0029) and the comorbidity of depression
and ND (p =.0034). The authors demonstrate novel associations of DSM-IV ND symptoms and the
NDSS tolerance subscale. Their results confirm and extend association findings for other ND
measures. They show pleiotropic effects of this gene cluster on multiple measures of ND and also
regular drinking and the comorbidity of ND and depression. Broms U, Wedenoja J, Largeau MR,
Korhonen T, Pitkéniemi J, Keskitalo-Vuokko K, Happdld A, Heikkila KH, Heikkild K, Ripatti S,
Sarin AP, Salminen O, Paunio T, Pergadia ML, Madden PA, Kaprio J, Loukola A. Analysis of
detailed phenotype profiles reveals CHRNA5-CHRNA3-CHRNB4 gene cluster association with
several nicotine dependence traits. Nicotine Tob Res. 2012 Jun; 14(6): 720-733. Epub 2012 Jan 12.

Smoking and Genetic Risk Variation Across Populations Of European, Asian, and African
American Ancestry--A Meta-Analysis Of Chromosome 15925 Recent meta-analyses of
European ancestry subjects show strong evidence for association between smoking quantity and
multiple genetic variants on chromosome 15q25. This meta-analysis extends the examination of
association between distinct genes in the CHRNA5-CHRNA3-CHRNB4 region and smoking
quantity to Asian and African American populations to confirm and refine specific reported
associations. Association results for a dichotomized cigarettes smoked per day phenotype in 27
datasets (European ancestry (N = 14,786), Asian (N = 6,889), and African American
(N =10,912) for a total of 32,587 smokers) were meta-analyzed by population and results were
compared across all three populations. The authors demonstrate association between smoking
quantity and markers in the chromosome 15q25 region across all three populations, and narrow the
region of association. Of the variants tested, only rs16969968 is associated with smoking (P < 0.01)
in each of these three populations (odds ratio [OR] = 1.33, 95% CI = 1.25-1.42, P = 1.1 x 10(-17)
in meta-analysis across all population samples). Additional variants displayed a consistent signal in
both European ancestry and Asian datasets, but not in African Americans. The observed consistent
association of rs16969968 with heavy smoking across multiple populations, combined with its
known biological significance, suggests rs16969968 is most likely a functional variant that alters
risk for heavy smoking. The authors interpret additional association results that differ across
populations as providing evidence for additional functional variants, but we are unable to further
localize the source of this association. Using the cross-population study paradigm provides valuable
insights to narrow regions of interest and inform future biological experiments. Chen LS, Saccone
NL, Culverhouse RC, Bracci PM, Chen CH, Dueker N, Han Y, Huang H, Jin G, Kohno T, Ma JZ,
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Przybeck TR, Sanders AR, Smith JA, Sung YJ, Wenzlaff AS, Wu C, Yoon D, Chen YT, Cheng
YC, Cho YS, David SP, Duan J, Eaton CB, Furberg H, Goate AM, Gu D, Hansen HM, Hartz S, Hu
Z, Kim Y/, Kittner SJ, Levinson DF, Mosley TH, Payne TJ, Rao DC, Rice JP, Rice TK, Schwantes-
An TH, Shete SS, Shi J, Spitz MR, Sun YV, Tsai FJ, Wang JC, Wrensch MR, Xian H, Gejman PV,
He J, Hunt SC, Kardia SL, Li MD, Lin D, Mitchell BD, Park T, Schwartz AG, Shen H, Wiencke
JK, Wu JY, Yokota J, Amos ClI, Bierut LJ. Smoking and genetic risk variation across populations of
European, Asian, and African American ancestry--a meta-analysis of chromosome 15q25. Genet
Epidemiol. 2012 May; 36(4): 340-351. doi: 10.1002/gepi.21627.

Global Hypothesis Testing For High-Dimensional Repeated Measures Outcomes High-
throughput technology in metabolomics, genomics, and proteomics gives rise to high dimension,
low sample size data when the number of metabolites, genes, or proteins exceeds the sample size.
For a limited class of designs, the classic 'univariate approach’ for Gaussian repeated measures can
provide a reasonable global hypothesis test. The authors derive new tests that not only accurately
allow more variables than subjects, but also give valid analyses for data with complex between-
subject and within-subject designs. Their derivations capitalize on the dual of the error covariance
matrix, which is nonsingular when the number of variables exceeds the sample size, to ensure
correct statistical inference and enhance computational efficiency. Simulation studies demonstrate
that the new tests accurately control Type | error rate and have reasonable power even with a
handful of subjects and a thousand outcome variables. The authors apply the new methods to the
study of metabolic consequences of vitamin B6 deficiency. Free software implementing the new
methods applies to a wide range of designs, including one group pre-intervention and post-
intervention comparisons, multiple parallel group comparisons with one-way or factorial designs,
and the adjustment and evaluation of covariate effects. Chi Y'Y, Gribbin M, Lamers Y, Gregory JF
3rd, Muller KE. Global hypothesis testing for high-dimensional repeated measures outcomes. Stat
Med. 2012 Apr 13; 31(8): 724-742. doi: 10.1002/sim.4435. Epub 2011 Dec 9.

Botch Promotes Neurogenesis By Antagonizing Notch Regulation of self-renewal and
differentiation of neural stem cells is still poorly understood. Here the authors investigate the role of
a developmentally expressed protein, Botch, which blocks Notch, in neocortical development.
Downregulation of Botch in vivo leads to cellular retention in the ventricular and subventricular
zones, whereas overexpression of Botch drives neural stem cells into the intermediate zone and
cortical plate. In vitro neurosphere and differentiation assays indicate that Botch regulates
neurogenesis by promoting neuronal differentiation. Botch prevents cell surface presentation of
Notch by inhibiting the S1 furin-like cleavage of Notch, maintaining Notch in the immature full-
length form. Understanding the function of Botch expands our knowledge regarding both the
regulation of Notch signaling and the complex signaling mediating neuronal development. Chi Z,
Zhang J, Tokunaga A, Harraz MM, Byrne ST, Dolinko A, Xu J, Blackshaw S, Gaiano N, Dawson
TM, Dawson VL. Botch promotes neurogenesis by antagonizing Notch. Dev Cell. 2012 Apr 17;
22(4): 707-720. Epub 2012 Mar 22.

Genome-Wide Association Mapping Of Loci For Antipsychotic-Induced Extrapyramidal
Symptoms In Mice Tardive dyskinesia (TD) is a debilitating, unpredictable, and often irreversible
side effect resulting from chronic treatment with typical antipsychotic agents such as haloperidol.
TD is characterized by repetitive, involuntary, purposeless movements primarily of the orofacial
region. In order to investigate genetic susceptibility to TD, the authors used a validated mouse
model for a systems genetics analysis geared toward detecting genetic predictors of TD in human
patients. Phenotypic data from 27 inbred strains chronically treated with haloperidol and
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phenotyped for vacuous chewing movements were subject to a comprehensive genomic analysis
involving 426,493 SNPs, 4,047 CNVs, brain gene expression, along with gene network and
bioinformatic analysis. Their results identified ~50 genes that they expect to have high prior
probabilities for association with haloperidol-induced TD, most of which have never been tested for
association with human TD. Among our top candidates were genes regulating the development of
brain motor control regions (Zic4 and Nkx6-1), glutamate receptors (Grinl and Grin2a), and an
indirect target of haloperidol (Drd1a) that has not been studied as well as the direct target, Drd2.
Crowley JJ, Kim Y, Szatkiewicz JP, Pratt AL, Quackenbush CR, Adkins DE, van den Oord E,
Bogue MA, Yang H, Wang W, Threadgill DW, de Villena FP, McLeod HL, Sullivan PF. Genome-
wide association mapping of loci for antipsychotic-induced extrapyramidal symptoms in mice.
Mamm Genome. 2012 Jun; 23(5-6): 322-335. Epub 2011 Dec 30.

A Comparison Of Methods Sensitive To Interactions With Small Main Effects Numerous
genetic variants have been successfully identified for complex traits, yet these genetic factors only
account for a modest portion of the predicted variance due to genetic factors. This has led to
increased interest in other approaches to account for the "missing™ genetic contributions to
phenotype, including joint gene-gene or gene-environment analysis. A variety of methods for such
analysis have been advocated. However, they have seldom been compared systematically. To
facilitate such comparisons, the developers of the multifactor dimensionality reduction (MDR)
simulated 100 data replicates for each of 96 two-locus models displaying negligible marginal effects
from either locus (16 variations on each of six basic genetic models). The genetic models, based on
a dichotomous phenotype, had varying minor allele frequencies and from two to eight distinct risk
levels associated with genotype. The basic models were modified to include "noise™ from
combinations of missing data, genotyping error, genetic heterogeneity, and phenocopies. This study
compares the performance of three methods designed to be sensitive to joint effects (MDR, support
vector machines (SVMs), and the restricted partition method (RPM)) on these simulated data. In
these tests, the RPM consistently outperformed the other two methods for each of the six classes of
genetic models. In contrast, the comparison between other two methods had mixed results. The
MDR outperformed the SVM when the true model had only a few, well-separated risk classes;
while the SVM outperformed the MDR on more complicated models. Of these methods, only MDR
has a well-developed user interface. Culverhouse RC. A comparison of methods sensitive to
interactions with small main effects. Genet Epidemiol. 2012 May; 36(4): 303-311. doi:
10.1002/gepi.21622. Epub 2012 Mar 28.

Inositol Polyphosphate Multikinase: An Emerging Player For The Central Action Of AMP-
Activated Protein Kinase AMP-activated protein kinase (AMPK) is an essential enzyme
indispensable for energy sensing and metabolic homeostasis at both the cellular and whole-body
levels. Phosphorylation of AMPK, a key step for its activation, is known to be regulated by
upstream kinases such as liver kinase B1 (LKB1) and calmodulin-dependent protein kinase kinase-
beta (CaMKK}p). Recent evidence shows that inositol polyphosphate multikinase (IPMK), which
possesses both inositol phosphate kinase and lipid inositol kinase activities, can physiologically
regulate AMPK signaling in cultured cells and in the arcuate nucleus. IPMK-mediated regulation of
AMPK occurs through the dynamic protein interactions of IPMK with AMPK in response to
glucose availability. Here the authors review and discuss a novel role for the hypothalamic IPMK
signaling in the control of AMPK and central energy homeostasis. Dailey MJ, Kim S. Inositol
polyphosphate multikinase: an emerging player for the central action of AMP-activated protein
kinase. Biochem Biophys Res Commun. 2012 Apr 27; 421(1): 1-3. Epub 2012 Apr 7.
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Cluster Cytometry For High-Capacity Bioanalysis Flow cytometry specializes in high-content
measurements of cells and particles in suspension. Having long excelled in analytical throughput of
single cells and particles, only recently with the advent of HyperCyt sampling technology, flow
cytometry's multiexperiment throughput has begun to approach the point of practicality for
efficiently analyzing hundreds-of-thousands of samples, the realm of high-throughput screening
(HTS). To extend performance and automation compatibility, the authors built a HyperCyt-linked
Cluster Cytometer platform, a network of flow cytometers for analyzing samples displayed in high-
density, 1,536-well plate format. To assess the performance, they used cell- and microsphere-based
HTS assays that had been well characterized in the previous studies. Experiments addressed
important technical issues: challenges of small wells (assay volumes 10 pL or less, reagent mixing,
cell and particle suspension), detecting and correcting for differences in performance of individual
flow cytometers, and the ability to reanalyze a plate in the event of problems encountered during the
primary analysis. Boosting sample throughput an additional fourfold, this platform is uniquely
positioned to synergize with expanding suspension array and cell barcoding technologies in which
as many as 100 experiments are performed in a single well or sample. As high-performance flow
cytometers shrink in cost and size, cluster cytometry promises to become a practical, productive
approach for HTS, and other large-scale investigations of biological complexity. Edwards BS, Zhu
J, Chen J, Carter MB, Thal DM, Tesmer JJ, Graves SW, Sklar LA. Cluster cytometry for high-
capacity bioanalysis. Cytometry A. 2012 May; 81(5): 419-429. doi: 10.1002/cyto0.a.22039. Epub
2012 Mar 21.

In Vivo Visualization Of Delta Opioid Receptors Upon Physiological Activation Uncovers A
Distinct Internalization Profile G-protein-coupled receptors (GPCRs) mediate numerous
physiological functions and represent prime therapeutic targets. Receptor trafficking upon agonist
stimulation is critical for GPCR function, but examining this process in vivo remains a true
challenge. Using knock-in mice expressing functional fluorescent delta opioid receptors under the
control of the endogenous promoter, the authors visualized in vivo internalization of this native
GPCR upon physiological stimulation. They developed a paradigm in which animals were made
dependent on morphine in a drug-paired context. When re-exposed to this context in a drug-free
state, mice showed context-dependent withdrawal signs and activation of the hippocampus.
Receptor internalization was transiently detected in a subset of CA1 neurons, uncovering regionally
restricted opioid peptide release. Importantly, a pool of surface receptors always remained, which
contrasts with the in vivo profile previously established for exogenous drug-induced internalization.
Therefore, a distinct response is observed at the receptor level upon a physiological or
pharmacological stimulation. Altogether, direct in vivo GPCR visualization enables mapping
receptor stimulation promoted by a behavioral challenge and represents a powerful approach to
study endogenous GPCR physiology. Faget L, Erbs E, Le Merrer J, Scherrer G, Matifas A,
Benturquia N, Noble F, Decossas M, Koch M, Kessler P, Vonesch JL, Schwab Y, Kieffer BL,
Massotte D. In vivo visualization of delta opioid receptors upon physiological activation uncovers a
distinct internalization profile. J Neurosci. 2012 May 23; 32(21): 7301-7310.

Systematic Discovery Of Structural Elements Governing Stability Of Mammalian Messenger
RNAs Decoding post-transcriptional regulatory programs in RNA is a critical step towards the
larger goal of developing predictive dynamical models of cellular behaviour. Despite recent efforts,
the vast landscape of RNA regulatory elements remains largely uncharacterized. A long-standing
obstacle is the contribution of local RNA secondary structure to the definition of interaction
partners in a variety of regulatory contexts, including--but not limited to--transcript stability,
alternative splicing and localization. There are many documented instances where the presence of a
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structural regulatory element dictates alternative splicing patterns (for example, human cardiac
troponin T) or affects other aspects of RNA biology. Thus, a full characterization of post-
transcriptional regulatory programs requires capturing information provided by both local
secondary structures and the underlying sequence. Here the authors present a computational
framework based on context-free grammars and mutual information that systematically explores the
immense space of small structural elements and reveals motifs that are significantly informative of
genome-wide measurements of RNA behaviour. By applying this framework to genome-wide
human mRNA stability data, they reveal eight highly significant elements with substantial structural
information, for the strongest of which we show a major role in global mMRNA regulation. Through
biochemistry, mass spectrometry and in vivo binding studies, we identified human HNRPA2B1
(heterogeneous nuclear ribonucleoprotein A2/B1, also known as HNRNPA2B1) as the key
regulator that binds this element and stabilizes a large number of its target genes. The authors
created a global post-transcriptional regulatory map based on the identity of the discovered linear
and structural cis-regulatory elements, their regulatory interactions and their target pathways. This
approach could also be used to reveal the structural elements that modulate other aspects of RNA
behaviour. Goodarzi H, Najafabadi HS, Oikonomou P, Greco TM, Fish L, Salavati R, Cristea IM,
Tavazoie S. Systematic discovery of structural elements governing stability of mammalian
messenger RNAs. Nature. 2012 Apr 8; 485(7397): 264-268. doi: 10.1038/nature11013.

HIV Latency: Experimental Systems and Molecular Models Highly active antiretroviral therapy
(HAART) has shown great efficacy in increasing the survival of HIV infected individuals.

However, HAART does not lead to the full eradication of infection and therefore has to be
continued for life. HIV persists in a transcriptionally inactive form in resting T cells in HAART-
treated patients and can be reactivated following T-cell activation. These latently infected cells
allow the virus to persist in the presence of HAART. Here, the authors review recent advances in
the study of the molecular mechanisms of HIV latency. They also review experimental models in
which latency is currently studied. They focus on the epigenetic mechanisms controlling HIV
transcription and on the role of chromatin and its post-translational modifications. They discuss how
small molecule inhibitors that target epigenetic regulators, such as HDAC (histone deacetylase)
inhibitors, are being tested for their ability to reactivate latent HIV. Finally, they discuss the clinical
potential of these drugs to flush out latently infected cells from HIV-infected patients and to
eradicate the virus. Hakre S, Chavez L, Shirakawa K, Verdin E. HIV latency: experimental systems
and molecular models. FEMS Microbiol Rev. 2012 May; 36(3): 706-716. doi: 10.1111/].1574-
6976.2012.00335.x.

NF-Kb-Mediated Degradation Of The Coactivator RIP140 Regulates Inflammatory
Responses and Contributes To Endotoxin Tolerance Tolerance to endotoxins that is triggered by
prior exposure to Toll-like receptor (TLR) ligands provides a mechanism with which to dampen
inflammatory cytokines. The receptor-interacting protein RIP140 interacts with the transcription
factor NF-«xB to regulate the expression of genes encoding proinflammatory cytokines. Here the
authors found lipopolysaccharide stimulation of kinase Syk-mediated tyrosine phosphorylation of
RIP140 and interaction of the NF-«xB subunit Rel A with RIP140. These events resulted in more
recruitment of the E3 ligase SCF to tyrosine-phosphorylated RIP140, which degraded RIP140 to
inactivate genes encoding inflammatory cytokines. Macrophages expressing nondegradable RIP140
were resistant to the establishment of endotoxin tolerance for specific 'tolerizable’ genes. These
results identify RelA as an adaptor with which SCF fine tunes NF-«B target genes by targeting the
coactivator RIP140 and show an unexpected role for RIP140 degradation in resolving inflammation
and endotoxin tolerance. Ho PC, Tsui YC, Feng X, Greaves DR, Wei LN. NF-kB-mediated
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degradation of the coactivator RIP140 regulates inflammatory responses and contributes to
endotoxin tolerance. Nat Immunol. 2012 Mar 4; 13(4): 379-386. doi: 10.1038/ni.2238.

Endothelin-1 Promotes Cytoplasmic Accumulation Of RIP140 Through A ET(A)-Plcf-Pkee
Pathway The physiological signal activating cytoplasmic accumulation of nuclear receptor
interacting protein 140 (RIP140) in adipocytes was unclear. The authors uncover that endothelin-1
(ET-1) promotes cytoplasmic accumulation of RIP140 in 3T3-L1 adipocytes. They determine ET-
1's signal transduction pathway in adipocytes, which is by activating ET(A) receptor-PLCB-nuclear
PKCe. Blocking this pathway in 3T3-L1 adipocyte cultures, by treating cells with an ET(A)
antagonist, inhibiting PLCp, or silencing PKCg, reduces ET-1-stimulated cytoplasmic accumulation
of RIP140. In a HFD-fed obese mouse model, administration of a selective ET(A) antagonist,
ambrisentan, effectively dampens cytoplasmic accumulation of RIP140 in the epididymal adipose
tissue and reduces HFD-caused adipocyte dysfunctions. Importantly, ambrisentan improves blood
glucose control and reduces the severity of hepatic steatosis in HFD-fed mice. This study reports a
physiological signal that stimulates nuclear export of RIP140 in adipocytes and provides evidence
for a strategy using selective ET(A) antagonist to treat obesity-induced insulin resistance and,
possibly, other metabolic disorders. Ho PC, Tsui YC, Lin YW, Persaud SD, Wei LN. Endothelin-1
promotes cytoplasmic accumulation of RIP140 through a ET(A)-PLCB-PKCe pathway. Mol Cell
Endocrinol. 2012 Apr 4; 351(2): 176-183. Epub 2011 Dec 19.

Impaired Auditory Discrimination Learning Following Perinatal Nicotine Exposure Or B2
Nicotinic Acetylcholine Receptor Subunit Deletion Maternal smoking during pregnancy can
impair performance of the exposed offspring in tasks that require auditory stimulus processing and
perception; however, the tobacco component(s) responsible for these effects and the underlying
neurobiological mechanisms remain uncertain. In this study, the authors show that administration of
nicotine during mouse perinatal development can impair performance in an auditory discrimination
paradigm when the exposed animals are mature. This suggests that nicotine disrupts auditory
pathways via nicotinic acetylcholine receptors (NAChRs) that are expressed at an early stage of
development. The authors have also determined that mice which lack nAChRs containing the (2
subunit (B2* nAChRs) exhibit similarly compromised performance in this task, suggesting that 2*
nAChRs are necessary for normal auditory discrimination or that f2* nAChRs play a critical role in
development of the circuitry required for task performance. In contrast, no effect of perinatal
nicotine exposure or 2 subunit knockout was found on the acquisition and performance of a
differential reinforcement of low rate task. This suggests that the auditory discrimination
impairments are not a consequence of a general deficit in learning and memory, but may be the
result of compromised auditory stimulus processing in the nicotine-exposed and knockout animals.
Horst NK, Heath CJ, Neugebauer NM, Kimchi EY, Laubach M, Picciotto MR. Impaired auditory
discrimination learning following perinatal nicotine exposure or 32 nicotinic acetylcholine receptor
subunit deletion. Behav Brain Res. 2012 May 16; 231(1): 170-180. Epub 2012 Mar 13.

MicroRNAs In Neuronal Function and Dysfunction MicroRNAs (miRNAs) are small
noncoding RNA transcripts expressed throughout the brain that can regulate neuronal gene
expression at the post-transcriptional level. Here, the authors provide an overview of the role for
miRNAs in brain development and function, and review evidence suggesting that dysfunction in
miRNA signaling contributes to neurodevelopment disorders such as Rett and fragile X syndromes,
as well as complex behavioral disorders including schizophrenia, depression and drug addiction. A
better understanding of how miRNAs influence the development of neuropsychiatric disorders may
reveal fundamental insights into the causes of these devastating illnesses and offer novel targets for
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therapeutic development. Im HI, Kenny PJ. MicroRNAs in neuronal function and dysfunction.
Trends Neurosci. 2012 May; 35(5): 325-334. Epub 2012 Mar 19.

Plasma Gelsolin Accumulates In Macrophage Nodules In Brains Of Simian Immuno-
deficiency Virus Infected Rhesus Macagues Plasma gelsolin (pGSN), an isoform 1, is secreted
by various types of cells in the central nervous system (CNS) and periphery, but not by the liver.
pPGSN circulates in blood and cerebrospinal fluid (CSF); however, its concentration in CSF is
approximately twenty times lower than in plasma. It has been shown that several types of cells such
as oligodendrocytes, neurons, and/or astrocytes contribute to the overall pool of pGSN in the CNS.
Further, it has been postulated that pGSN plays multiple roles during microbial infection and
modulates inflammatory responses; however, the exact mechanism of regulation is not known. The
authors previously showed that levels of pGSN in CSF of individuals with advanced neurocognitive
impairment due to HIV infection of the brain are decreased. Here, they show that macrophages
express significant amounts of pGSN in response to HIV infection in vitro. Using immunohisto-
chemistry of simian immunodeficiency virus infected rhesus monkey brains, the authors show that
increased levels of pGSN are present in macrophage nodules creating locally a high level of this
protein within the brain. This may not be reflected by the overall decreased level in the distinct CSF
compartment. Jagadish T, Pottiez G, Fox HS, Ciborowski P. Plasma gelsolin accumulates in
macrophage nodules in brains of simian immunodeficiency virus infected rhesus macaques. J
Neurovirol. 2012 Apr; 18(2): 113-119. Epub 2012 Mar 9.

Drosophila Golgi Membrane Protein Ema Promotes Autophagosomal Growth and Function
Autophagy is a self-degradative process in which cellular material is enclosed within
autophagosomes and trafficked to lysosomes for degradation. Autophagosomal biogenesis is well
described; however mechanisms controlling the growth and ultimate size of autophagosomes are
unclear. Here the authors demonstrate that the Drosophila membrane protein Ema is required for the
growth of autophagosomes. In an ema mutant, autophagosomes form in response to starvation and
developmental cues, and these autophagosomes can mature into autolysosomes; however the
autophagosomes are very small, and autophagy is impaired. In fat body cells, Ema localizes to the
Golgi complex and is recruited to the membrane of autophagosomes in response to starvation. The
Drosophila Golgi protein Lva also is recruited to the periphery of autophagosomes in response to
starvation, and this recruitment requires Ema. Therefore, the authors propose that Golgi is a
membrane source for autophagosomal growth and that Ema facilitates this process. Clec16A, the
human ortholog of Ema, is a candidate autoimmune susceptibility locus. Expression of Clec16A can
rescue the autophagosome size defect in the ema mutant, suggesting that regulation of
autophagosome morphogenesis may be a fundamental function of this gene family. Kim S, Naylor
SA, DiAntonio A. Drosophila Golgi membrane protein Ema promotes autophagosomal growth and
function. Proc Natl Acad Sci U S A. 2012 May 1; 109(18): E1072-1081. Epub 2012 Apr 9.

Zebrafish: A Model For The Study Of Addiction Genetics Drug abuse and dependence are
multifaceted disorders with complex genetic underpinnings. Identifying specific genetic correlates
is challenging and may be more readily accomplished by defining endophenotypes specific for
addictive disorders. Symptoms and syndromes, including acute drug response, consumption,
preference, and withdrawal, are potential endophenotypes characterizing addiction that have been
investigated using model organisms. The authors present a review of major genes involved in
serotonergic, dopaminergic, GABAergic, and adrenoreceptor signaling that are considered to be
directly involved in nicotine, opioid, cannabinoid, and ethanol use and dependence. The zebrafish
genome encodes likely homologs of the vast majority of these loci. The authors also review the
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known expression patterns of these genes in zebrafish. The information presented in this review
provides support for the use of zebrafish as a viable model for studying genetic factors related to
drug addiction. Expansion of investigations into drug response using model organisms holds the
potential to advance our understanding of drug response and addiction in humans. Klee EW,
Schneider H, Clark KJ, Cousin MA, Ebbert JO, Hooten WM, Karpyak VM, Warner DO, Ekker SC.
Zebrafish: a model for the study of addiction genetics. Hum Genet. 2012 Jun; 131(6): 977-1008.
Epub 2011 Dec 30.

The Role Of Transporters In The Toxicity Of Nucleoside and Nucleotide Analogs Two
families of nucleoside analogs have been developed to treat viral infections and cancer, but these
compounds can cause tissue- and cell-specific toxicity related to their uptake and subcellular
activity, which are dictated by host enzymes and transporters. Cellular uptake of these compounds
requires nucleoside transporters that share functional similarities but differ in substrate specificity.
Tissue-specific cellular expression of these transporters enables nucleoside analogs to produce their
tissue-specific toxic effects, a limiting factor in the treatment of retroviruses and cancer. This
review discusses the families of nucleoside transporters and how they mediate cellular uptake of
nucleoside analogs. Specific focus is placed on examples of known cases of transporter-mediated
cellular toxicity and classification of the toxicities resulting. Efflux transporters are also explored as
a contributor to analog toxicity and cell-specific effects. Efforts to modulate transporter
uptake/clearance remain long-term goals of oncologists and virologists. Accordingly, subcellular
approaches that either increase or decrease intracellular nucleoside analog concentrations are
eagerly sought and include transporter inhibitors and targeting transporter expression. However,
additional understanding of nucleoside transporter kinetics, tissue expression and genetic
polymorphisms is required to design better molecules and better therapies. Koczor CA, Torres RA,
Lewis W. The role of transporters in the toxicity of nucleoside and nucleotide analogs. Expert Opin
Drug Metab Toxicol. 2012 Jun; 8(6): 665-676. Epub 2012 Apr 18.

Species-Dependent Posttranscriptional Regulation Of NOS1 By FMRP In The Developing
Cerebral Cortex Fragile X syndrome (FXS), the leading monogenic cause of intellectual disability
and autism, results from loss of function of the RNA-binding protein FMRP. Here, the authors show
that FMRP regulates translation of neuronal nitric oxide synthase 1 (NOS1) in the developing
human neocortex. Whereas NOS1 mRNA is widely expressed, NOS1 protein is transiently
coexpressed with FMRP during early synaptogenesis in layer- and region-specific pyramidal
neurons. These include midfetal layer 5 subcortically projecting neurons arranged into alternating
columns in the prospective Broca's area and orofacial motor cortex. Human NOS1 translation is
activated by FMRP via interactions with coding region binding motifs absent from mouse Nos1
MRNA, which is expressed in mouse pyramidal neurons, but not efficiently translated.
Correspondingly, neocortical NOS1 protein levels are severely reduced in developing human FXS
cases, but not FMRP-deficient mice. Thus, alterations in FMRP posttranscriptional regulation of
NOS1 in developing neocortical circuits may contribute to cognitive dysfunction in FXS. Kwan
KY, Lam MM, Johnson MB, Dube U, Shim S, RaSin MR, Sousa AM, Fertuzinhos S, Chen JG,
Arellano JI, Chan DW, Pletikos M, Vasung L, Rowitch DH, Huang EJ, Schwartz ML, Willemsen
R, Oostra BA, Rakic P, Heffer M, Kostovi¢ I, Judas M, Sestan N. Species-dependent
posttranscriptional regulation of NOS1 by FMRP in the developing cerebral cortex. Cell. 2012 May
11; 149(4): 899-911.
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Facets Of Pavlovian and Operant Extinction Research on extinction is of fundamental
importance in both Pavlovian and operant approaches to the experimental analysis of learning.
Although these approaches are often motivated by different empirical and theoretical questions,
extinction has emerged as a research area in which common themes unite the two approaches. In
this review, the authors focus on some common considerations in the analysis of Pavlovian and
operant extinction. These include methodological challenges and interpretational issues in analyzing
behavior during and after extinction. The authors consider the different roles that theory has played
in the development of research on extinction in these preparations and conclude with some attention
to applications of extinction. Lattal KM, Lattal KA. Facets of Pavlovian and operant extinction.
Behav Processes. 2012 May; 90(1): 1-8. Epub 2012 Mar 23.

Acetylation Modulates Cellular Distribution and DNA Sensing Ability Of Interferon-
Inducible Protein IF116 Detection of pathogenic nucleic acids is essential for mammalian innate
immunity. IFN-inducible protein IFI16 has emerged as a critical sensor for detecting pathogenic
DNA, stimulating both type I IFN and proinflammatory responses. Despite being predominantly
nuclear, IFI116 can unexpectedly sense pathogenic DNA in both the cytoplasm and the nucleus.
However, the mechanisms regulating its localization and sensing ability remain uncharacterized.
Here, the authors propose a two-signal model for IFI116 sensing. They first identify an evolutionarily
conserved multipartite nuclear localization signal (NLS). Next, using FISH and
immunopurification, they demonstrate that IF116 detects HSV-1 DNA primarily in the nucleus,
requiring a functional NLS. Furthermore, they establish a localization-dependent IFN-f induction
mediated by IFI16 in response to HSV-1 infection or viral DNA transfection. To identify
mechanisms regulating the secondary cytoplasmic localization, they explored IF116 posttranslation
modifications. Combinatorial MS analyses identified numerous acetylations and phosphorylations
on endogenous IFI16 in lymphocytes, in which the authors demonstrate an IFI16-mediated IFN-f
response. Importantly, the IFI16 NLS was acetylated in lymphocytes, as well as in macrophages.
Mutagenesis and nuclear import assays showed that NLS acetylations promote cytoplasmic
localization by inhibiting nuclear import. Additionally, broad-spectrum deacetylase inhibition
triggered accumulation of cytoplasmic IFI16, and the authors identify the acetyltransferase p300 as
a regulator of IFI16 localization. Collectively, these studies establish acetylation as a molecular
toggle of IFI116 distribution, providing a simple and elegant mechanism by which this versatile
sensor detects pathogenic DNA in a localization-dependent manner. Li T, Diner BA, Chen J,
Cristea IM. Acetylation modulates cellular distribution and DNA sensing ability of interferon-
inducible protein IFI116. Proc Natl Acad Sci U S A. 2012 Jun 26; 109(26): 10558-10563. Epub 2012
Jun 12.

Clonally Related Visual Cortical Neurons Show Similar Stimulus Feature Selectivity A
fundamental feature of the mammalian neocortex is its columnar organization. In the visual cortex,
functional columns consisting of neurons with similar orientation preferences have been
characterized extensively, but how these columns are constructed during development remains
unclear. The radial unit hypothesis posits that the ontogenetic columns formed by clonally related
neurons migrating along the same radial glial fibre during corticogenesis provide the basis for
functional columns in adult neocortex. However, a direct correspondence between the ontogenetic
and functional columns has not been demonstrated. Here the authors show that, despite the lack of a
discernible orientation map in mouse visual cortex, sister neurons in the same radial clone exhibit
similar orientation preferences. Using a retroviral vector encoding green fluorescent protein to label
radial clones of excitatory neurons, and in vivo two-photon calcium imaging to measure neuronal
response properties, the authors found that sister neurons preferred similar orientations whereas
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nearby non-sister neurons showed no such relationship. Interestingly, disruption of gap junction
coupling by viral expression of a dominant-negative mutant of Cx26 (also known as Gjb2) or by
daily administration of a gap junction blocker, carbenoxolone, during the first postnatal week
greatly diminished the functional similarity between sister neurons, suggesting that the maturation
of ontogenetic into functional columns requires intercellular communication through gap junctions.
Together with the recent finding of preferential excitatory connections among sister neurons, these
results support the radial unit hypothesis and unify the ontogenetic and functional columns in the
visual cortex. Li Y, Lu H, Cheng PL, Ge S, Xu H, Shi SH, Dan Y. Clonally related visual cortical
neurons show similar stimulus feature selectivity. Nature. 2012 May 2; 486(7401): 118-121. doi:
10.1038/nature11110.

Activation Of Protein Kinase C (PKC)A Or Pkce As An Approach To Increase Morphine
Tolerance In Respiratory Depression and Lethal Overdose Long-term use of opioids is
hindered by respiratory depression and the possibility for fatal overdose in drug abusers. This is
attributed to higher levels of tolerance that develops against antinociception than to respiratory
depression. Identifying important mechanisms that would increase morphine respiratory depression
and overdose tolerance could lead to the safer use of opioids. Because protein kinase C (PKC)
activity mediates the development and maintenance of morphine antinociceptive tolerance, the
authors hypothesized that activating PKCa or PKCe at the pre-Botzinger complex (preBo6tC) can
increase morphine tolerance in respiration and overdose. Laser microdissection and quantitative
reverse transcriptase-polymerase chain reaction were used to compare the relative mRNA
abundances of PKCa, vy, and € between ventrolateral periaqueductal gray (VIPAG) and preBotC. To
test whether PKCa or € could enhance morphine tolerance in respiratory depression and overdose,
lentivirus carrying the wild type, constitutively activated mutants, and small interference RNA
against PKCa or € was stereotaxically injected into the preBotC. Expression of constitutively active
PKC (CAPKC) a or g, but not wild-type PKC (WTPKC) a or &, at the preBotC allowed rats to
develop tolerance to morphine respiratory depression. In terms of lethality, expression of WTPKCe,
CAPKCa, or CAPKCe at preBotC increased morphine tolerance to lethal overdose. CAPKCe-
expressing rats developed the highest level of respiratory depression tolerance. Furthermore, when
CAPKCe lentivirus was injected into the vIPAG, rats were able to develop significant
antinociceptive tolerance at low doses of morphine that normally do not cause tolerance. The
approach of increasing morphine respiratory depression and lethality tolerance by increasing PKCa
or ¢ activity at preBotC could be used to make opioids safer for long-term use. Lin HY, Law PY,
Loh HH. Activation of protein kinase C (PKC)a or PKCe as an approach to increase morphine
tolerance in respiratory depression and lethal overdose. J Pharmacol Exp Ther. 2012 Apr; 341(1):
115-125. Epub 2012 Jan 6.

Connexin 43 Controls The Multipolar Phase Of Neuronal Migration To The Cerebral Cortex
The prospective pyramidal neurons, migrating from the proliferative ventricular zone to the
overlaying cortical plate, assume multipolar morphology while passing through the transient
subventricular zone. Here, the authors show that this morphogenetic transformation, from the
bipolar to the mutipolar and then back to bipolar again, is associated with expression of connexin 43
(Cx43) and, that knockdown of Cx43 retards, whereas its overexpression enhances, this
morphogenetic process. In addition, they have observed that knockdown of Cx43 reduces
expression of p27, whereas overexpression of p27 rescues the effect of Cx43 knockdown in the
multipolar neurons. Furthermore, functional gap junction/hemichannel domain, and the C-terminal
domain of Cx43, independently enhance the expression of p27 and promote the morphological
transformation and migration of the multipolar neurons in the SVZ/1Z. Collectively, these results
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indicate that Cx43 regulates the passage of migrating neurons through their multipolar stage via p27
signaling and that interference with this process, by either genetic and/or environmental factors,
may cause cortical malformations. Liu X, Sun L, Torii M, Rakic P. Connexin 43 controls the
multipolar phase of neuronal migration to the cerebral cortex. Proc Natl Acad Sci U S A. 2012 May
22;109(21): 8280-8285. Epub 2012 May 7.

A Toolbox Of Cre-Dependent Optogenetic Transgenic Mice For Light-Induced Activation
and Silencing Cell type-specific expression of optogenetic molecules allows temporally precise
manipulation of targeted neuronal activity. Here the authors present a toolbox of four knock-in
mouse lines engineered for strong, Cre-dependent expression of channelrhodopsins ChR2-tdTomato
and ChR2-EYFP, halorhodopsin eNpHR3.0 and archaerhodopsin Arch-ER2. All four transgenes
mediated Cre-dependent, robust activation or silencing of cortical pyramidal neurons in vitro and in
vivo upon light stimulation, with ChR2-EYFP and Arch-ER2 demonstrating light sensitivity
approaching that of in utero or virally transduced neurons. The authors further show specific
photoactivation of parvalbumin-positive interneurons in behaving ChR2-EYFP reporter mice. The
robust, consistent and inducible nature of our ChR2 mice represents a significant advance over
previous lines, and the Arch-ER2 and eNpHR3.0 mice are to our knowledge the first demonstration
of successful conditional transgenic optogenetic silencing. When combined with the hundreds of
available Cre driver lines, this optimized toolbox of reporter mice will enable widespread
investigations of neural circuit function with unprecedented reliability and accuracy. Madisen L,
Mao T, Koch H, Zhuo JM, Berenyi A, Fujisawa S, Hsu YW, Garcia AJ 3rd, Gu X, Zanella S,
Kidney J, Gu H, Mao Y, Hooks BM, Boyden ES, Buzsaki G, Ramirez JM, Jones AR, Svoboda K,
Han X, Turner EE, Zeng H. A toolbox of Cre-dependent optogenetic transgenic mice for light-
induced activation and silencing. 40. Nat Neurosci. 2012 Mar 25; 15(5): 793-802. doi:
10.1038/nn.3078.

Differential Modulation of Drug-induced Structural and Functional Plasticity of Dendritic
Spines Drug-induced plasticity of excitatory synapses has been proposed to be the cellular
mechanism underlying the aberrant learning associated with addiction. Exposure to various drugs of
abuse cause both morphological plasticity of dendritic spines and functional plasticity of excitatory
synaptic transmission. Chronic activation of p-opioid receptors (MOR) in cultured hippocampal
neurons causes two forms of synaptic plasticity: loss of dendritic spines and loss of synaptic AMPA
receptors. Using live imaging, patch clamp electrophysiology, and immunocytochemistry the
present study reveals that these two forms of synaptic plasticity are mediated by separate, but
interactive, intracellular signaling cascades. The inhibition of Ca(2+)/calmodulin-dependent protein
kinase Il (CaMKII) with KN-62 blocks MOR-mediated structural plasticity of dendritic spines, but
not MOR-mediated cellular redistribution of GIuR1 and GIuR2 AMPA receptor subunits. In
contrast, the inhibition of calcineurin with FK506 blocks both cellular processes. These findings
support the idea that drug-induced structural and functional plasticity of dendritic spines are
mediated by divergent, but interactive signaling pathways. Miller EC, Zhang L, Dummer BW,
Cariveau DR, Loh HH, Law PY, Liao D. Differential Modulation of Drug-induced Structural and
Functional Plasticity of Dendritic Spines. Mol Pharmacol. 2012 May 17. [Epub ahead of print]

Varenicline Blocks B2*-nAChR-Mediated Response and Activates B4*-NAChR-Mediated

Responses In Mice In Vivo The smoking cessation aid, varenicline, has higher affinity for the

alphadbeta2-subtype of the nicotinic acetylcholine receptor (a4f2*-nAChR) than for other subtypes

of nAChRs by in vitro assays. The mechanism of action of acute varenicline was studied in vivo to

determine (a) subtype activation associated with physiological effects and (b) dose relationship as
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an antagonist of nicotine. Acute doses of saline, nicotine, and varenicline were given to mice, and
locomotor depression and hypothermia were measured. Subunit null mutant mice as well as
selective antagonists were used to study mode of action of varenicline as an agonist. Varenicline as
an antagonist of nicotine was also investigated. Varenicline evokes locomotor depression and
hypothermia at higher doses than necessary for nicotine. Null mutation of the a7- or f2-nAChR
subunit did not decrease the effectiveness of varenicline; however, null mutation of the p4 subunit
significantly decreased the magnitude of the varenicline effect. Effects of the highest dose studied
were blocked by mecamylamine (general NAChR antagonist) and partially antagonized by
hexamethonium (largely peripheral nAChR antagonist). No significant block was seen with
ondansetron antagonist of 5-hydroxytryptamine 3 receptor. Using a dose of nicotine selective for
B2*-nAChR subtype effects with these tests, dose-dependent antagonism by varenicline was seen.
Effective inhibitory doses were determined and appear to be in a range consistent with binding
affinity or desensitization of B2*-nAChRs. Varenicline acts as a functional antagonist of B2*-
nAChRs, blocking certain effects of nicotine. At higher doses, varenicline is an agonist of p4*-
nAChRs producing physiological changes in mice. Ortiz NC, O'Neill HC, Marks MJ, Grady SR.
Varenicline blocks B2*-nAChR-mediated response and activates 4*-nAChR-mediated responses in
mice in vivo. Nicotine Tob Res. 2012 Jun; 14(6): 711-719. Epub 2012 Jan 12.

Translational Genetic Approaches To Substance Use Disorders: Bridging The Gap Between
Mice and Humans While substance abuse disorders only occur in humans, mice and other model
organisms can make valuable contributions to genetic studies of these disorders. In this review, the
authors consider a few specific examples of how model organisms have been used in conjunction
with studies in humans to study the role of genetic factors in substance use disorders. In some
examples genes that were first discovered in mice were subsequently studied in humans. In other
examples genes or specific polymorphisms in genes were first studied in humans and then modeled
in mice. Using anatomically and temporally specific genetic, pharmacological and other
environmental manipulations in conjunction with histological analyses, mechanistic insights that
would be difficult to obtain in humans have been obtained in mice. The authors hope these
examples illustrate how novel biological insights about the effect of genes on substance use
disorders can be obtained when mouse and human genetic studies are successfully integrated.
Palmer AA, de Wit H. Translational genetic approaches to substance use disorders: bridging the gap
between mice and humans. Hum Genet. 2012 Jun; 131(6): 931-939. Epub 2011 Dec 15.

Inositol 5-Phosphatases: Insights From The Lowe Syndrome Protein OCRL The precise
regulation of phosphoinositide lipids in cellular membranes is crucial for cellular survival and
function. Inositol 5-phosphatases have been implicated in a variety of disorders, including various
cancers, obesity, type 2 diabetes, neurodegenerative diseases and rare genetic conditions. Despite
the obvious impact on human health, relatively little structural and biochemical information is
available for this family. Here, the authors review recent structural and mechanistic work on the 5-
phosphatases with a focus on OCRL, whose loss of function results in oculocerebrorenal syndrome
of Lowe and Dent 2 disease. Studies of OCRL emphasize how the actions of 5-phosphatases rely on
both intrinsic and extrinsic membrane recognition properties for full catalytic function.
Additionally, structural analysis of missense mutations in the catalytic domain of OCRL provides
insight into the phenotypic heterogeneity observed in Lowe syndrome and Dent disease. Pirruccello
M, De Camilli P. Inositol 5-phosphatases: insights from the Lowe syndrome protein OCRL. Trends
Biochem Sci. 2012 Apr; 37(4): 134-143. doi: 10.1016/j.tibs.2012.01.002. Epub 2012 Feb 28.
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Retrotransposon Profiling Of RNA Polymerase 11 Initiation Sites Although retroviruses are
relatively promiscuous in choice of integration sites, retrotransposons can display marked
integration specificity. In yeast and slime mold, some retrotransposons are associated with tRNA
genes (tDNAs). In the Saccharomyces cerevisiae genome, the long terminal repeat retrotransposon
Ty3 is found at RNA polymerase 111 (Pol 111) transcription start sites of tDNAs. Tyl, 2, and 4
elements also cluster in the upstream regions of these genes. To determine the extent to which other
Pol Ill-transcribed genes serve as genomic targets for Ty3, a set of 10,000 Ty3 genomic
retrotranspositions were mapped using high-throughput DNA sequencing. Integrations occurred at
all known tDNAs, two tDNA relics (IiYGR033c and ZOD1), and six non-tDNA, Pol Ill-transcribed
types of genes (RDN5, SNR6, SNR52, RPR1, RNA170, and SCR1). Previous work in vitro
demonstrated that the Pol 11 transcription factor (TF) I11B is important for Ty3 targeting. However,
seven loci that bind the TFIIB loader, TFIIC, were not targeted, underscoring the unexplained
absence of TFIIIB at those sites. Ty3 integrations also occurred in two open reading frames not
previously associated with Pol 111 transcription, suggesting the existence of a small number of
additional sites in the yeast genome that interact with Pol 111 transcription complexes. Qi X, Daily
K, Nguyen K, Wang H, Mayhew D, Rigor P, Forouzan S, Johnston M, Mitra RD, Baldi P,
Sandmeyer S. Retrotransposon profiling of RNA polymerase Il initiation sites. Genome Res. 2012
Apr; 22(4): 681-692. Epub 2012 Jan 27.

The Histone Deacetylase Inhibitor, Sodium Butyrate, Alleviates Cognitive Deficits In Pre-
Motor Stage PD Parkinson's disease (PD) patients often times experience impairment in their
cognitive abilities early on in the progression of the disease. The reported deficits appear to mainly
involve functions that are associated with frontal lobe and frontal-striatal pathways subserving
attentional set-shifting, working memory and executive function. The current study explored
executive function deficits in a rat model of PD in the pre-motor deficit stage. The rats were
lesioned with 12 pg of 6-hydroxydonpamine (6-OHDA\) in the striatum in a two step process (10
ng/ul followed by 2 pg/ul) 48 hours apart. Executive function was tested at 3 weeks post-surgery
using a rat analogue of Wisconsin card sorting test called the Extra Dimensional/Intra Dimensional
(ED/ID) set-shifting task. The results demonstrated that performance by the pre-motor rat model of
PD was equivalent to that of the control groups in the simple and the compound discriminations as
well as the intra-dimensional set-shifting. However the PD group exhibited attentional set-shifting
deficits similar to those observed in PD patients. Additionally, sodium butyrate, a short chain fatty
acid derivative and inhibitor of class | and Il histone deacetylase (HDACI), was tested as a potential
therapeutic agent to mitigate the pre-motor cognitive deficits in PD. The results indicated that the
sodium butyrate treatment not only effectively alleviated the set-shifting deficits, but also improved
the attentional set formation in the treated rats. Rane P, Shields J, Heffernan M, Guo Y, Akbarian S,
King JA. The histone deacetylase inhibitor, sodium butyrate, alleviates cognitive deficits in pre-
motor stage PD. Neuropharmacology. 2012 Jun; 62(7): 2409-2412. Epub 2012 Feb 13.

Mouse Delta Opioid Receptors Are Located On Presynaptic Afferents To Hippocampal
Pyramidal Cells Delta opioid receptors participate in the control of chronic pain and emotional
responses. Recent data have also identified their implication in drug-context associations pointing to
a modulatory role on hippocampal activity. The authors used fluorescent knock-in mice that express
a functional delta opioid receptor fused at its carboxy terminus with the green fluorescent protein in
place of the native receptor to investigate the receptor neuroanatomical distribution in this structure.
Fine mapping of the pyramidal layer was performed in hippocampal acute brain slices and
organotypic cultures using fluorescence confocal imaging, co-localization with pre- and
postsynaptic markers and correlative light-electron microscopy. The different approaches concurred
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to identify delta opioid receptors on presynaptic afferents to glutamatergic principal cells. In the
latter, only scarce receptors were detected that were confined within the Golgi or vesicular
intracellular compartments with no receptor present at the cell surface. In the mouse hippocampus,
expression of functional delta opioid receptors is therefore mostly associated with interneurons
emphasizing a presynaptic modulatory effect on the pyramidal cell firing rate. Rezai X, Faget L,
Bednarek E, Schwab Y, Kieffer BL, Massotte D. Mouse delta opioid receptors are located on
presynaptic afferents to hippocampal pyramidal cells. Cell Mol Neurobiol. 2012 May; 32(4): 509-
516. Epub 2012 Jan 18.

Prenatal Ablation Of Nicotinic Receptor Alpha7 Cell Lineages Produces Lumbosacral Spina
Bifida The Severity Of Which Is Modified By Choline and Nicotine Exposure Lumbosacral
spina bifida is a common debilitating birth defect whose multiple causes are poorly understood.
Here, the authors provide the first genetic delineation of cholinergic nicotinic receptor alpha7
(Chrna7) expression and link the ablation of the Chrna7 cell lineage to this condition in the mouse.
Using homologous recombination, an IRES-Cre bi-cistronic cassette was introduced into the 3'
noncoding region of Chrna7 (Chrna7:Cre) for identifying cell lineages expressing this gene. This
lineage first appears at embryonic day E9.0 in rhombomeres 3 and 5 of the neural tube and extends
to cell subsets in most tissues by E14.5. Ablation of the Chrna7:Cre cell lineage in embryos from
crosses with conditionally expressed attenuated diphtheria toxin results in precise developmental
defects including omphalocele (89%) and open spina bifida (SB; 80%). The authors hypothesized
that like humans, this defect would be modified by environmental compounds not only folic acid or
choline but also nicotine. Prenatal chronic oral nicotine administration substantially worsened the
defect to often include the rostral neural tube. In contrast, supplementation of the maternal diet with
2% choline decreased SB prevalence to 38% and dramatically reduced the defect severity. Folic
acid supplementation only trended towards a reduced SB frequency. The omphalocele was
unaffected by these interventions. These studies identify the Chrna7 cell lineage as participating in
posterior neuropore closure and present a novel model of lower SB that can be substantially
modified by the prenatal environment. Rogers SW, Tvrdik P, Capecchi MR, Gahring LC. Prenatal
ablation of nicotinic receptor alpha7 cell lineages produces lumbosacral spina bifida the severity of
which is modified by choline and nicotine exposure. Am J Med Genet A. 2012 May; 158A(5):
1135-1144. doi: 10.1002/ajmg.a.35372. Epub 2012 Mar 30.

Biog: Tracing Experimental Origins In Public Genomic Databases Using A Novel Data
Provenance Model Public genomic databases, which are often used to guide genetic studies of
human disease, are now being applied to genomic medicine through in silico integrative genomics.
These databases, however, often lack tools for systematically determining the experimental origins
of the data. The authors introduce a new data provenance model that we have implemented in a
public web application, BioQ, for assessing the reliability of the data by systematically tracing its
experimental origins to the original subjects and biologics. BioQ allows investigators to both
visualize data provenance as well as explore individual elements of experimental process flow using
precise tools for detailed data exploration and documentation. It includes a number of human
genetic variation databases such as the HapMap and 1000 Genomes projects. BioQ is freely
available to the public at http://biog.saclab.net. Saccone SF, Quan J, Jones PL. BioQ: tracing
experimental origins in public genomic databases using a novel data provenance model.
Bioinformatics. 2012 Apr 15; 28(8): 1189-1191. Epub 2012 Mar 16.
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Suicidal Behavior, Smoking, and Familial Vulnerability Smoking is a well-established correlate
of suicidal behavior. It is not known if familial risk factors contribute to this association. Data were
obtained via semistructured interviews with 1,107 twin fathers, 1,919 offspring between ages 12-32
years, and 1,023 mothers. Familial vulnerability to nicotine dependence and suicidal behavior was
modeled via father and maternal self-report of these behaviors. Multinomial logistic regression
models were computed with and without familial risk factors to estimate the association between
offspring ever smoking, regular smoking, nicotine dependence, and a 4-level offspring suicide
variable: (a) none, (b) ideation, (c) ideation + plan, and (d) ideation + plan + attempt or ideation +
attempt. All models were stratified by gender and adjusted for sociodemographics, familial risk
factors including parental suicidal behavior, nicotine dependence, and conduct disorder, and
offspring conduct disorder, depression, alcohol abuse/dependence, and illicit drug
abuse/dependence. After adjusting for covariates and familial risk factors, ever smoking was not
significantly associated with suicidal behavior in males and females. In males, regular smoking was
associated with ideation + plan (odds ratio [OR] =5.47; 95% CI: 1.05-28.60), and in females,
regular smoking was associated with ideation + plan + attempt or ideation + attempt. In both
genders, nicotine-dependent smoking was associated with ideation + plan + attempt or ideation +
attempt (males: OR = 6.59; 95% ClI: 1.91-22.70, females: OR = 3.37; 95% CI: 1.25-9.04).
Comparison of models with and without familial risk factors indicated that there is no mediation of
smoking status and suicidal behavior by familial risk. Smoking and nicotine dependence are
correlated with suicidal behaviour. Contributions from familial risk factors did not significantly
alter this association. Scherrer JF, Grant JD, Agrawal A, Madden PA, Fu Q, Jacob T, Bucholz KK,
Xian H. Suicidal behavior, smoking, and familial vulnerability. Nicotine Tob Res. 2012 Apr; 14(4):
415-424. Epub 2011 Nov 11.

EphBs: An Integral Link Between Synaptic Function and Synaptopathies The assembly and
function of neuronal circuits rely on selective cell-cell interactions to control axon targeting,
generate pre- and postsynaptic specialization and recruit neurotransmitter receptors. In neurons,
EphB receptor tyrosine kinases mediate excitatory synaptogenesis early during development, and
then later coordinate synaptic function by controlling synaptic glutamate receptor localization and
function. EphBs direct synapse formation and function to regulate cellular morphology through
downstream signaling mechanisms and by interacting with glutamate receptors. In humans,
defective EphB-dependent regulation of NMDA receptor (NMDAR) localization and function is
associated with neurological disorders, including neuropathic pain, anxiety disorders and
Alzheimer's disease (AD). Here, the authors propose that EphBs act as a central organizer of
excitatory synapse formation and function, and as a key regulator of diseases linked to NMDAR
dysfunction. Sheffler-Collins SI, Dalva MB. EphBs: an integral link between synaptic function and
synaptopathies. Trends Neurosci. 2012 May; 35(5): 293-304. Epub 2012 Apr 18.

Reconsolidation Of Drug Memories Persistent, unwanted memories are believed to be key
contributors to drug addiction and the chronic relapse problem over the lifetime of the addict.
Contrary to the long-held idea that memories are static and fixed, new studies in the last decade
have shown that memories are dynamic and changeable. However, they are changeable only under
specific conditions. When a memory is retrieved (reactivated), it becomes labile for a period of
minutes to hours and then is reconsolidated to maintain long-term memory. Recent findings indicate
that even well-established long-term memories may be susceptible to disruption by interfering with
reconsolidation through delivery of certain amnestic agents during memory retrieval. Here the
author reviews the growing literature on memory reconsolidation in animal models of addiction,
including sensitization, conditioned place preference and self-administration and discusses (a)
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several issues that need to be considered in interpreting the findings from reconsolidation studies
and (b) future challenges and directions for memory reconsolidation studies in the field of addiction.
The findings indicate promise for using this approach as a therapy for disrupting the long-lasting
memories that can trigger relapse. Sorg BA. Reconsolidation of drug memories. Neurosci Biobehav
Rev. 2012 May; 36(5): 1400-1417. Epub 2012 Feb 10.

Hypoxia Disruption Of Vertebrate CNS Pathfinding Through Ephrinb2 Is Rescued By
Magnesium The mechanisms of hypoxic injury to the developing human brain are poorly
understood, despite being a major cause of chronic neurodevelopmental impairments. Recent work
in the invertebrate Caenorhabditis elegans has shown that hypoxia causes discrete axon pathfinding
errors in certain interneurons and motorneurons. However, it is unknown whether developmental
hypoxia would have similar effects in a vertebrate nervous system. The authors have found that
developmental hypoxic injury disrupts pathfinding of forebrain neurons in zebrafish (Danio rerio),
leading to errors in which commissural axons fail to cross the midline. The pathfinding defects
result from activation of the hypoxia-inducible transcription factor (hifl) pathway and are mimicked
by chemical inducers of the hifl pathway or by expression of constitutively active hifla. Further,
they found that blocking transcriptional activation by hifla helped prevent the guidance defects.
They identified ephrinB2a as a target of hifl pathway activation, showed that knock-down of
ephrinB2a rescued the guidance errors, and showed that the receptor ephA4a is expressed in a
pattern complementary to the misrouting axons. By targeting a constitutively active form of
ephrinB2a to specific neurons, they found that ephrinB2a mediates the pathfinding errors via a
reverse-signaling mechanism. Finally, magnesium sulfate, used to improve neurodevelopmental
outcomes in preterm births, protects against pathfinding errors by preventing upregulation of
ephrinB2a. These results demonstrate that evolutionarily conserved genetic pathways regulate
connectivity changes in the CNS in response to hypoxia, and they support a potential
neuroprotective role for magnesium. Stevenson TJ, Trinh T, Kogelschatz C, Fujimoto E, Lush ME,
Piotrowski T, Brimley CJ, Bonkowsky JL. Hypoxia disruption of vertebrate CNS pathfinding
through ephrinB2 Is rescued by magnesium. PLoS Genet. 2012 Apr; 8(4): e1002638. Epub 2012
Apr 12.

Differential Signalling In Human Cannabinoid CB1 Receptors and Their Splice Variants In
Autaptic Hippocampal Neurones Cannabinoids such as A(9) - tetrahydrocannabinol, the major
psychoactive component of marijuana and hashish, primarily act via cannabinoid CB(1) and CB(2)
receptors to produce characteristic behavioural effects in humans. Due to the tractability of rodent
models for electrophysiological and behavioural studies, most of the studies of cannabinoid receptor
action have used rodent cannabinoid receptors. While CB(1) receptors are relatively well-conserved
among mammals, human CB(1) (hCB(1) ) differs from rCB(1) and mCB(1) receptors at 13
residues, which may result in differential signalling. In addition, two hCB(1) splice variants
(hCB(1a) and hCB(1b) ) have been reported, diverging in their amino-termini relative to hCB(1)
receptors. In this study, the authors have examined hCB(1) signalling in neurones. hCB(1) ,
hCB(1a) hCB(1b) or rCB(1) receptors were expressed in autaptic cultured hippocampal neurones
from CB(1) (-/-) mice. Such cells express a complete endogenous cannabinoid signalling system.
Electrophysiological techniques were used to assess CB(1) receptor-mediated signalling. Expressed
in autaptic hippocampal neurones cultured from CB(1) (-/-) mice, hCB(1) , hCB(1a) and hCB(1b)
signal differentially from one another and from rodent CB(1) receptors. Specifically, hCB(1)
receptors inhibit synaptic transmission less effectively than rCB(1) receptors. These results suggest
that cannabinoid receptor signalling in humans is quantitatively very different from that in rodents.
As the problems of marijuana and hashish abuse occur in humans, these results highlight the
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importance of studying hCB(1) receptors. They also suggest further study of the distribution and
function of hCB(1) receptor splice variants, given their differential signalling and potential impact
on human health. LINKED ARTICLES: This article is part of a themed section on Cannabinoids in
Biology and Medicine. To view the other articles in this section visit
http://dx.doi.org/10.1111/bph.2012. 165.issue-8. To view Part | of Cannabinoids in Biology and
Medicine visit http://dx.doi.org/10.1111/ bph.2011.163.issue-7. Straiker A, Wager-Miller J,
Hutchens J, Mackie K. Differential signalling in human cannabinoid CB1 receptors and their splice
variants in autaptic hippocampal neurones. Br J Pharmacol. 2012 Apr; 165(8): 2660-2671. doi:
10.1111/5.1476-5381.2011.01744.x.

EphA Signaling Impacts Development of Topographic Connectivity in Auditory Corticofugal
Systems Auditory stimulus representations are dynamically maintained by ascending and
descending projections linking the auditory cortex (Actx), medial geniculate body (MGB), and
inferior colliculus. Although the extent and topographic specificity of descending auditory
corticofugal projections can equal or surpass that of ascending corticopetal projections, little is
known about the molecular mechanisms that guide their development. Here, the authors used in
utero gene electroporation to examine the role of EphA receptor signaling in the development of
corticothalamic (CT) and corticocollicular connections. Early in postnatal development, CT axons
were restricted to a deep dorsal zone (DDZ) within the MGB that expressed low levels of the
ephrin-A ligand. By hearing onset, CT axons had innervated surrounding regions of MGB in
control-electroporated mice but remained fixed within the DDZ in mice overexpressing EphA7. In
vivo neurophysiological recordings demonstrated a corresponding reduction in spontaneous firing
rate, but no changes in sound-evoked responsiveness within MGB regions deprived of CT
innervation. Structural and functional CT disruption occurred without gross alterations in
thalamocortical connectivity. These data demonstrate a potential role for EphA/ephrin-A signaling
in the initial guidance of corticofugal axons and suggest that "genetic rewiring™ may represent a
useful functional tool to alter cortical feedback without silencing Actx. Torii M, Hackett TA, Rakic
P, Levitt P, Polley DB. EphA Signaling Impacts Development of Topographic Connectivity in
Auditory Corticofugal Systems. Cereb Cortex. 2012 Apr 5. [Epub ahead of print].

Functional Proteomics Establishes The Interaction Of SIRT7 With Chromatin Remodeling
Complexes and Expands Its Role In Regulation Of RNA Polymerase | Transcription Among
mammalian sirtuins, SIRT7 is the only enzyme residing in nucleoli where ribosomal DNA is
transcribed. Recent reports established that SIRT7 associates with RNA Pol I machinery and is
required for rDNA transcription. Although defined by its homology to the yeast histone deacetylase
Sir2, current knowledge suggests that SIRT7 itself has little to no deacetylase activity. Because only
two SIRT7 interactions have been thus far described: RNA Pol I and upstream binding factor,
identification of proteins and complexes associating with SIRT7 is critical to understanding its
functions. Here, the authors present the first characterization of SIRT7 interaction networks. They
have systematically investigated protein interactions of three EGFP-tagged SIRT7 constructs: wild
type, a point mutation affecting rDNA transcription, and a deletion mutant lacking the predicted
coiled-coil domain. A combinatorial proteomics and bioinformatics approach was used to integrate
gene ontology classifications, functional protein networks, and normalized abundances of proteins
co-isolated with SIRT7. The resulting refined proteomic data set confirmed SIRT7 interactions with
RNA Pol | and upstream binding factor and highlighted association with factors involved in RNA
Pol I- and Il-dependent transcriptional processes and several nucleolus-localized chromatin
remodeling complexes. Particularly enriched were members of the B-WICH complex, such as
Mybbpla, WSTF, and SNF2h. Prominent interactions were validated by a selected reaction
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monitoring-like approach using metabolic labeling with stable isotopes, confocal microscopy,
reciprocal immunoaffinity precipitation, and co-isolation with endogenous SIRT7. To extend the
current knowledge of mechanisms involved in SIRT7-dependent regulation of rDNA transcription,
the authors showed that small interfering RNA-mediated SIRT7 knockdown leads to reduced levels
of RNA Pol I protein, but not messenger RNA, which was confirmed in diverse cell types. The
down-regulation of RNA Pol | protein levels placed in the context of SIRT7 interaction networks
led us to propose that SIRT7 plays a crucial role in connecting the function of chromatin
remodeling complexes to RNA Pol I machinery during transcription. Tsai YC, Greco TM,
Boonmee A, Miteva Y, Cristea IM. Functional proteomics establishes the interaction of SIRT7 with
chromatin remodeling complexes and expands its role in regulation of RNA polymerase |
transcription. Mol Cell Proteomics. 2012 May; 11(5): 60-76.

Serum Response Factor and cAMP Response Element Binding Protein Are Both Required for
Cocaine Induction of {Delta}FosB The molecular mechanism underlying induction by cocaine of
AFosB, a transcription factor important for addiction, remains unknown. Here, the authors
demonstrate a necessary role for two transcription factors, CAMP response element binding protein
(CREB) and serum response factor (SRF), in mediating this induction within the mouse nucleus
accumbens (NAC), a key brain reward region. CREB and SRF are both activated in NAc by cocaine
and bind to the fosB gene promoter. Using viral-mediated Cre recombinase expression in the NAc
of single- or double-floxed mice, the authors show that deletion of both transcription factors from
this brain region completely blocks cocaine induction of AFosB in NAc, whereas deletion of either
factor alone has no effect. Furthermore, deletion of both SRF and CREB from NAc renders animals
less sensitive to the rewarding effects of moderate doses of cocaine when tested in the conditioned
place preference (CPP) procedure and also blocks locomotor sensitization to higher doses of
cocaine. Deletion of CREB alone has the opposite effect and enhances both cocaine CPP and
locomotor sensitization. In contrast to AFosB induction by cocaine, AFosB induction in NAc by
chronic social stress, which we have shown previously requires activation of SRF, is unaffected by
the deletion of CREB alone. These surprising findings demonstrate the involvement of distinct
transcriptional mechanisms in mediating AFosB induction within this same brain region by cocaine
versus stress. These results also establish a complex mode of regulation of AFosB induction in
response to cocaine, which requires the concerted activities of both SRF and CREB. Vialou V, Feng
J, Robison AJ, Ku SM, Ferguson D, Scobie KN, Mazei-Robison MS, Mouzon E, Nestler EJ. Serum
response factor and cCAMP response element binding protein are both required for cocaine induction
of {Delta}FosB. J Neurosci. 2012 May 30; 32(22): 7577-7584.

The Interpretability Of Family History Reports Of Alcoholism In General Community
Samples: Findings In A Midwestern U.S. Twin Birth Cohort Although there is a long tradition
in alcoholism research of using family history ratings, the interpretability of family history reports
of alcoholism from general community samples has yet to be established. Telephone interview data
obtained from a large cohort of female like-sex twins (N = 3,787, median age 22) and their
biological parents (N = 2,928, assessed at twins' median age 15) were analyzed to determine
agreement between parent self-report, parent ratings of coparent, and twin narrow (alcohol
problems) and broad (problem or excessive drinking) ratings of each parent. In European ancestry
(EA) families, high tetrachoric correlations were observed between twin and cotwin ratings of
parental alcohol problems, between twin and parent ratings of coparent alcohol problems using
symptom-based and single-item assessments, as well as moderately high correlations between twin
and both mother and father self-reports. In African American (AA) families, inter-rater agreement
was substantially lower than for EA families, with no cases where father ratings of maternal alcohol
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problems agreed with either twin ratings or mother self-report, and both cotwin agreement and
mother-twin agreement were reduced. Differences between EA and AA families were not explained
by differences in years of cohabitation with father or mother's education; however, underreporting
of problems by AA parents may have contributed. Results support the use of family history ratings
of parental alcoholism in general community surveys for EA families, but suggest that family
history assessment in AA families requires improved methods. Waldron M, Madden PA, Nelson
EC, Knopik VS, Glowinski AL, Grant JD, Lynskey MT, Jacob T, Sher KJ, Bucholz KK, Heath AC.
The interpretability of family history reports of alcoholism in general community samples: findings
in a midwestern U.S. Twin birth cohort. Alcohol Clin Exp Res. 2012 Jun; 36(6): 590-597. doi:
10.1111/j.1530-0277.2011.01698.x. Epub 2012 Jan 11.

Nicotine-Taking and Nicotine-Seeking In C57BI/6J Mice Without Prior Operant Training Or
Food Restriction The ability to examine genetically engineered mice in a chronic intravenous (1V)
nicotine self-administration paradigm will be a powerful tool for investigating the contribution of
specific genes to nicotine reinforcement and more importantly, to relapse behavior. Here the authors
describe a reliable model of nicotine-taking and -seeking behavior in male C57BL/6J mice without
prior operant training or food restriction. Mice were allowed to self-administer either nicotine
(0.03mg/kg/infusion) or saline in 2-h daily sessions under fixed ratio 1 (FR1) followed by FR2
schedules of reinforcement. In the nicotine group, a dose-response curve was measured after the
nose-poke behavior stabilized. Subsequently, nose-poke behavior was extinguished and ability of
cue presentations, priming injections of nicotine, or intermittent footshock to reinstate responding
was assessed in both groups. C57BL/6J mice given access to nicotine exhibited high levels of nose-
poke behavior and self-administered a high number of infusions as compared to mice given access
to saline. After this acquisition phase, changing the unit-dose of nicotine resulted in a flat dose-
response curve for nicotine-taking and subsequently reinstatement of nicotine-seeking behavior was
achieved by both nicotine-associated light cue presentation and intermittent footshock. Nicotine
priming injections only triggered significant reinstatement on the second consecutive day of
priming. In contrast, mice previously trained to self-administer saline did not increase their
responding under those conditions. These results demonstrate the ability to produce nicotine-taking
and nicotine-seeking behavior in naive C57BL/6J mice without both prior operant training and food
restriction. Future work will utilize these models to evaluate nicotine-taking and relapsing behavior
in genetically-altered mice. Yan Y, Pushparaj A, Gamaleddin I, Steiner RC, Picciotto MR, Roder J,
Le Foll B. Nicotine-taking and nicotine-seeking in C57BI/6J mice without prior operant training or
food restriction. Behav Brain Res. 2012 Apr 21; 230(1): 34-39. Epub 2012 Feb 2.

Autosomal Linkage Scan For Loci Predisposing To Comorbid Dependence On Multiple
Substances Multiple substance dependence (MSD) trait comorbidity is common, and MSD
patients are often severely affected clinically. While shared genetic risks have been documented, so
far there has been no published report using the linkage scan approach to survey risk loci for MSD
as a phenotype. A total of 1,758 individuals in 739 families [384 African American (AA) and 355
European American (EA) families] ascertained via affected sib-pairs with cocaine or opioid or
alcohol dependence were genotyped using an array-based linkage panel of single-nucleotide
polymorphism markers. Fuzzy clustering analysis was conducted on individuals with alcohol,
cannabis, cocaine, opioid, and nicotine dependence for AAs and EAs separately, and linkage scans
were conducted for the output membership coefficients using Merlin-regression. In EAs, the authors
observed an autosome-wide significant linkage signal on chromosome 4 (peak lod = 3.31 at 68.3
cM; empirical autosome-wide P = 0.038), and a suggestive linkage signal on chromosome 21 (peak
lod = 2.37 at 19.4 cM). In AAs, four suggestive linkage peaks were observed: two peaks on
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chromosome 10 (lod = 2.66 at 96.7 cM and lod = 3.02 at 147.6 cM] and the other two on
chromosomes 3 (lod = 2.81 at 145.5 cM) and 9 (lod = 1.93 at 146.8 cM). Three particularly
promising candidate genes, GABRA4, GABRBL1, and CLOCK, are located within or very close to
the autosome-wide significant linkage region for EAs on chromosome 4. This is the first linkage
evidence supporting existence of genetic loci influencing risk for several comorbid disorders
simultaneously in two major US populations. Yang BZ, Han S, Kranzler HR, Farrer LA, Elston RC,
Gelernter J. Autosomal linkage scan for loci predisposing to comorbid dependence on multiple
substances. Am J Med Genet B Neuropsychiatr Genet. 2012 Jun;159B(4):361-9. doi:
10.1002/ajmg.b.32037. Epub 2012 Feb 21.

Conditional and Joint Multiple-SNP_Analysis Of GWAS Summary Statistics Identifies
Additional Variants Influencing Complex Traits The authors present an approximate conditional
and joint association analysis that can use summary-level statistics from a meta-analysis of genome-
wide association studies (GWAS) and estimated linkage disequilibrium (LD) from a reference
sample with individual-level genotype data. Using this method, they analyzed meta-analysis
summary data from the GIANT Consortium for height and body mass index (BMlI), with the LD
structure estimated from genotype data in two independent cohorts. They identified 36 loci with
multiple associated variants for height (38 leading and 49 additional SNPs, 87 in total) via a
genome-wide SNP selection procedure. The 49 new SNPs explain approximately 1.3% of variance,
nearly doubling the heritability explained at the 36 loci. The authors did not find any locus showing
multiple associated SNPs for BMI. The method they present is computationally fast and is also
applicable to case-control data, which they demonstrate in an example from meta-analysis of type 2
diabetes by the DIAGRAM Consortium. Yang J, Ferreira T, Morris AP, Medland SE; Genetic
Investigation of ANthropometric Traits (GIANT) Consortium; DIAbetes Genetics Replication And
Meta-analysis (DIAGRAM) Consortium, Madden PA, Heath AC, Martin NG, Montgomery GW,
Weedon MN, Loos RJ, Frayling TM, McCarthy MI, Hirschhorn JN, Goddard ME, Visscher PM.
Conditional and joint multiple-SNP analysis of GWAS summary statistics identifies additional
variants influencing complex traits. Nat Genet. 2012 Mar 18; 44(4): 369-375, S1-3. doi:
10.1038/ng.2213.

Preferential Electrical Coupling Requlates Neocortical Lineage-Dependent Microcircuit
Assembly Radial glial cells are the primary neural progenitor cells in the developing neocortex.
Consecutive asymmetric divisions of individual radial glial progenitor cells produce a number of
sister excitatory neurons that migrate along the elongated radial glial fibre, resulting in the
formation of ontogenetic columns. Moreover, sister excitatory neurons in ontogenetic columns
preferentially develop specific chemical synapses with each other rather than with nearby non-
siblings. Although these findings provide crucial insight into the emergence of functional columns
in the neocortex, little is known about the basis of this lineage-dependent assembly of excitatory
neuron microcircuits at single-cell resolution. Here the authors show that transient electrical
coupling between radially aligned sister excitatory neurons regulates the subsequent formation of
specific chemical synapses in the neocortex. Multiple-electrode whole-cell recordings showed that
sister excitatory neurons preferentially form strong electrical coupling with each other rather than
with adjacent non-sister excitatory neurons during early postnatal stages. This preferential coupling
allows selective electrical communication between sister excitatory neurons, promoting their action
potential generation and synchronous firing. Interestingly, although this electrical communication
largely disappears before the appearance of chemical synapses, blockade of the electrical
communication impairs the subsequent formation of specific chemical synapses between sister
excitatory neurons in ontogenetic columns. These results suggest a strong link between lineage-
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dependent transient electrical coupling and the assembly of precise excitatory neuron microcircuits
in the neocortex. Yu YC, He S, Chen S, Fu Y, Brown KN, Yao XH, Ma J, Gao KP, Sosinsky GE,
Huang K, Shi SH. Preferential electrical coupling regulates neocortical lineage-dependent
microcircuit assembly. Nature. 2012 May 2; 486(7401): 113-117. doi: 10.1038/nature10958.

Variation In Requlator Of G-Protein Signaling 17 Gene (RGS17) Is Associated With Multiple
Substance Dependence Diagnoses RGS17 and RGS20 encode two members of the regulator of
G-protein signaling RGS-Rz subfamily. Variation in these genes may alter their transcription and
thereby influence the function of G protein-coupled receptors, including opioid receptors, and
modify risk for substance dependence. The association of 13 RGS17 and eight RGS20 tag single
nucleotide polymorphisms (SNPs) was examined with four substance [dependence diagnoses
(alcohol (AD), cocaine (CD), opioid (OD) or marijuana (MjD)) in 1,905 African Americans (AAS:
1,562 cases and 343 controls) and 1,332 European Americans (EAs: 981 cases and 351 controls).
Analyses were performed using both chi2 tests and logistic regression analyses that covaried sex,
age, and ancestry proportion. Correlation of genotypes and mRNA expression levels was assessed
by linear regression analyses. Seven RGS17 SNPs showed a significant association with at least
one of the four dependence traits after a permutation-based correction for multiple testing
(0.003<=Pempirical<=0.037). The G allele of SNP rs596359, in the RGS17 promoter region, was
associated with AD, CD, OD, or MjD in both populations (0.005<=Pempirical<=0.019). This allele
was also associated with significantly lower mRNA expression levels of RGS17 in YRI subjects
(P=0.002) and non-significantly lower mRNA expression levels of RGS17in CEU subjects
(P=0.185). No RGS20 SNPs were associated with any of the four dependence traits in either
population. This study demonstrated that variation in RGS17 was associated with risk for substance
dependence diagnoses in both AA and EA populations. Zhang H, Wang F, Kranzler HR, Anton RF,
Gelernter J. Variation in regulator of G-Protein signaling 17 Gene (RGS17) is associated with
multiple substance dependence diagnoses. Behav Brain Funct. 2012 May 16; 8(1): 23. [Epub ahead
of print].

Cognitive and Serum BDNFE Correlates Of BDNFE Val66Met Gene Polymorphism In Patients
With Schizophrenia and Normal Controls Studies suggest that a functional polymorphism of the
brain-derived neurotrophic factor gene (BDNF Val66Met) may mediate hippocampal-dependent
cognitive functions. A few studies have reported its role in cognitive deficits in schizophrenia
including its association with peripheral BDNF levels as a mediator of these cognitive deficits. The
authors assessed 657 schizophrenic inpatients and 445 healthy controls on the repeatable battery for
the assessment of neuropsychological status (RBANS), the presence of the BDNF Val66Met
polymorphism and serum BDNF levels. They assessed patient psychopathology using the Positive
and Negative Syndrome Scale. They showed that visuospatial/constructional abilities significantly
differed by genotype but not genotype x diagnosis, and the Val allele was associated with better
visuospatial/constructional performance in both schizophrenic patients and healthy controls.
Attention performance showed a significant genotype by diagnosis effect. Met allele-associated
attention impairment was specific to schizophrenic patients and not shown in healthy controls. In
the patient group, partial correlation analysis showed a significant positive correlation between
serum BDNF and the RBANS total score. Furthermore, the RBANS total score showed a
statistically significant BDNF level x genotype interaction. The authors demonstrated an association
between the BDNF Met variant and poor visuospatial/constructional performance. Furthermore, the
BDNF Met variant may be specific to attentional decrements in schizophrenic patients. The
association between decreased BDNF serum levels and cognitive impairment in schizophrenia is
dependent on the BDNF Val66Met polymorphism. Zhang XY, Chen da C, Xiu MH, Haile CN, Luo
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X, Xu K, Zhang HP, Zuo L, Zhang Z, Zhang X, Kosten TA, Kosten TR. Cognitive and serum
BDNF correlates of BDNF Val66Met gene polymorphism in patients with schizophrenia and
normal controls. Hum Genet. 2012 Jul; 131(7): 1187-1195. Epub 2012 Feb 24.

Identification of CSPa Clients Reveals A Role In Dynamin 1 Regulation Cysteine string protein
a (CSPa), a presynaptic cochaperone for Hsc70, is required for synapse maintenance. Deletion of
CSPa leads to neuronal dysfunction, synapse loss, and neurodegeneration. The authors utilized
unbiased, systematic proteomics to identify putative CSPa protein clients. They found 22 such
proteins whose levels are selectively decreased in CSPa knockout synapses. Of these putative CSPa
protein clients, two directly bind to the CSPa chaperone complex and are bona fide clients. They are
the t-SNARE SNAP-25 and the GTPase dynamin 1, which are necessary for synaptic vesicle fusion
and fission, respectively. Using hippocampal cultures, they show that CSPa regulates the stability of
client proteins and synaptic vesicle number. Their analysis of CSPa-dynamin 1 interactions reveals
unexpectedly that CSPa regulates the polymerization of dynamin 1. CSPa, therefore, participates in
synaptic vesicle endocytosis and may facilitate exo- and endocytic coupling. These findings
advance the understanding of how synapses are functionally and structurally maintained. Zhang

YQ, Henderson MX, Colangelo CM, Ginsberg SD, Bruce C, Wu T, Chandra SS. Identification of
CSPa clients reveals a role in dynamin 1 regulation. Neuron. 2012 Apr 12; 74(1): 136-150.

Identification Of An Intronic Cis-Acting Element In The Human Dopamine Transporter
Gene The human dopamine transporter gene (hDAT) encodes the dopamine transporter in
dopamine (DA) neurons to regulate DA transmission. hDAT expression varies significantly from
neuron to neuron, and from individual to individual so that dysregulation of hDAT is related to
many neuropsychiatric disorders. It is critical to identify hDAT-specific cis-acting elements that
regulate the hDAT expression. Previous studies showed that hDAT Intron 1 displayed inhibitory
activity for reporter gene expression. Here the authors report that the hDAT Intron 1 contains a 121-
bp fragment that down-regulated both SV40 and hDAT promoter activities by 80% in vitro.
Subfragments of 121-bp still down-regulated the SV40 promoter but not the hDAT promoter, as
supported by nuclear protein-binding activities. Collectively, 121-bp is a silencer in vitro that might
coordinate with transcriptional activities both inside and outside 121-bp in regulation of hDAT.
Zhao Y, Zhou Y, Xiong N, Lin Z. Identification of an intronic cis-acting element in the human
dopamine transporter gene. Mol Biol Rep. 2012 May; 39(5): 5393-5399. Epub 2011 Dec 13.

Genotype Calling From Next-Generation Sequencing Data Using Haplotype Information Of
Reads Low coverage sequencing provides an economic strategy for whole genome sequencing.
When sequencing a set of individuals, genotype calling can be challenging due to low sequencing
coverage. Linkage disequilibrium (LD) based refinement of genotyping calling is essential to
improve the accuracy. Current LD-based methods use read counts or genotype likelihoods at
individual potential polymorphic sites (PPSs). Reads that span multiple PPSs (jumping reads) can
provide additional haplotype information overlooked by current methods. In this article, the authors
introduce a new Hidden Markov Model (HMM)-based method that can take into account jumping
reads information across adjacent PPSs and implement it in the HapSeq program. Their method
extends the HMM in Thunder and explicitly models jumping reads information as emission
probabilities conditional on the states of adjacent PPSs. Their simulation results show that,
compared to Thunder, HapSeq reduces the genotyping error rate by 30%, from 0.86% to 0.60%.
The results from the 1000 Genomes Project show that HapSeq reduces the genotyping error rate by
12 and 9%, from 2.24% and 2.76% to 1.97% and 2.50% for individuals with European and African
ancestry, respectively. The authors expect their program can improve genotyping qualities of the
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large number of ongoing and planned whole genome sequencing projects. CONTACT:
dzhi@ms.soph.uab.edu; kzhang@ms.soph.uab.edu. The software package HapSeq and its manual
can be found and downloaded at www.ssg.uab.edu/hapseq/. Supplementary data are available at
Bioinformatics online. Zhi D, Wu J, Liu N, Zhang K. Genotype calling from next-generation
sequencing data using haplotype information of reads. Bioinformatics. 2012 Apr 1; 28(7): 938-946.
Epub 2012 Jan 27.

Label-Free Quantitation Of Peptide Release From Neurons In A Microfluidic Device With
Mass Spectrometry Imaging Microfluidic technology allows the manipulation of mass-limited
samples and when used with cultured cells, enables control of the extracellular microenvironment,
making it well suited for studying neurons and their response to environmental perturbations. While
matrix-assisted laser desorption/ionization (MALDI) mass spectrometry (MS) provides for off-line
coupling to microfluidic devices for characterizing small-volume extracellular releasates,
performing quantitative studies with MALDI is challenging. Here the authors describe a label-free
absolute quantitation approach for microfluidic devices. They optimize device fabrication to prevent
analyte losses before measurement and then incorporate a substrate that collects the analytes as they
flow through a collection channel. Following collection, the channel is interrogated using MS
imaging. Rather than quantifying the sample present via MS peak height, the length of the channel
containing appreciable analyte signal is used as a measure of analyte amount. A linear relationship
between peptide amount and band length is suggested by modeling the adsorption process and this
relationship is validated using two neuropeptides, acidic peptide (AP) and a-bag cell peptide [1-9]
(aBCP). The variance of length measurement, defined as the ratio of standard error to mean value,
is as low as 3% between devices. The limit of detection (LOD) of our system is 600 fmol for AP
and 400 fmol for aBCP. Using appropriate calibrations, the authors determined that an individual
Aplysia bag cell neuron secretes 0.15 = 0.03 pmol of AP and 0.13 £ 0.06 pmol of aBCP after being
stimulated with elevated KCI. This quantitation approach is robust, does not require labeling, and is
well suited for miniaturized off-line characterization from microfluidic devices. Zhong M, Lee CY,
Croushore CA, Sweedler JV. Label-free quantitation of peptide release from neurons in a
microfluidic device with mass spectrometry imaging. Lab Chip. 2012 May 8; 12(11): 2037-2045.
Epub 2012 Apr 16.

The Motivation to Self-Administer is Increased After a History of Spiking Brain Levels of
Cocaine Recent attempts to model the addiction process in rodents have focused on cocaine self-
administration procedures that provide extended daily access. Such procedures produce a
characteristic loading phase during which blood levels rapidly rise and then are maintained within
an elevated range for the duration of the session. The present experiments tested the hypothesis that
multiple fast-rising spikes in cocaine levels contribute to the addiction process more robustly than
constant, maintained drug levels. Here, the authors compared the effects of various cocaine self-
administration procedures that produced very different patterns of drug intake and drug dynamics
on Pmax, a behavioral economic measure of the motivation to self-administer drug. Two groups
received intermittent access (IntA) to cocaine during daily 6-h sessions. Access was limited to
twelve 5-min trials that alternated with 25-min timeout periods, using either a hold-down procedure
or a fixed ratio 1 (FR1). Cocaine levels could not be maintained with this procedure; instead the
animals experienced 12 fast-rising spikes in cocaine levels each day. The IntA groups were
compared with groups given 6-h FR1 long access and 2-h short access sessions and two other
control groups. Here, the authors report that cocaine self-administration procedures resulting in
repeatedly spiking drug levels produce more robust increases in Pmax than procedures resulting in
maintained high levels of cocaine. These results suggest that rapid spiking of brain-cocaine levels is
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sufficient to increase the motivation to self-administer cocaine. Zimmer BA, Oleson EB, Roberts
DC. The motivation to self-administer is increased after a history of spiking brain levels of cocaine.
Neuropsychopharmacology. 2012 Jul; 37(8): 1901-1910. doi: 10.1038/npp.2012.37. Epub 2012 Mar
28.

Genome-Wide Search For Replicable Risk Gene Regions In Alcohol and Nicotine Co-
Dependence The present study searched for replicable risk genomic regions for alcohol and
nicotine co-dependence using a genome-wide association strategy. The data contained a total of
3,143 subjects including 818 European-American (EA) cases with alcohol and nicotine co-
dependence, 1,396 EA controls, 449 African-American (AA) cases, and 480 AA controls. The
authors performed separate genome-wide association analyses in EAs and AAs and a meta-analysis
to derive combined P-values, and calculated the genome-wide false discovery rate (FDR) for each
SNP. Regions with P <5 x 10(-7) together with FDR < 0.05 in the meta-analysis were examined to
detect all replicable risk SNPs across EAs, AAs, and meta-analysis. These SNPs were followed with
a series of functional expression quantitative trait locus (eQTL) analyses. The authors found a
unique genome-wide significant gene region--SH3BP5-NR2C2--that was enriched with 11
replicable risk SNPs for alcohol and nicotine co-dependence. The distributions of -log(P) values for
all SNP-disease associations within this region were consistent across EAs, AAs, and meta-analysis
(0.315<r<0.868; 8.1 x 10(-52) <P < 3.6 x 10(-5)). In the meta-analysis, this region was the only
association peak throughout chromosome 3 at P < 0.0001. All replicable risk markers available for
eQTL analysis had nominal cis- and trans-acting regulatory effects on gene expression. The
transcript expression of the genes in this region was regulated partly by several nicotine dependence
(ND)-related genes and significantly correlated with transcript expression of many alcohol
dependence- and ND-related genes. The authors concluded that the SH3BP5-NR2C2 region on
Chromosome 3 might harbor causal loci for alcohol and nicotine co-dependence. Zuo L, Zhang F,
Zhang H, Zhang XY, Wang F, Li CS, Lu L, Hong J, Lu L, Krystal J, Deng HW, Luo X. Genome-
wide search for replicable risk gene regions in alcohol and nicotine co-dependence. Am J Med
Genet B Neuropsychiatr Genet. 2012 Jun; 159B(4): 437-444. doi: 10.1002/ajmg.b.32047. Epub
2012 Apr 4.

Robust Escalation Of Nicotine Intake With Extended Access To Nicotine Self-Administration
and Intermittent Periods Of Abstinence Although established smokers have a very regular
pattern of smoking behavior, converging lines of evidence suggest that the escalation of smoking
behavior is a critical factor in the development of dependence. However, the neurobiological
mechanisms that underlie the escalation of smoking are unknown, because there is no animal model
of the escalation of nicotine intake. On the basis of the pattern of smoking behavior in humans and
presence of monoamine oxidase inhibitors in tobacco smoke, the authors hypothesized that the
escalation of nicotine intake may only occur when animals are given extended-access (21 h per day)
self-administration sessions after repeated periods of abstinence (24-48 h), and after chronic
inhibition of monoamine oxidase using phenelzine sulfate. Intermittent access (every 24-48 h) to
extended nicotine self-administration produced a robust escalation of nicotine intake, associated
with increased responding under fixed- and progressive-ratio schedules of reinforcement, and
increased somatic signs of withdrawal. The escalation of nicotine intake was not observed in rats
with intermittent access to limited (1 h per day) nicotine self-administration or daily access to
extended (21 h per day) nicotine self-administration. Moreover, inhibition of monoamine oxidase
with daily administration of phenelzine increased nicotine intake by ~50%. These results
demonstrate that the escalation of nicotine intake only occurs in animals given intermittent periods
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of abstinence with extended access to nicotine, and that inhibition of monoamine oxidase may
contribute to the escalation of smoking, thus validating both an animal model of the escalation of
smoking behavior and the contribution of monoamine oxidase inhibition to compulsive nicotine-
seeking. Cohen A, Koob GF, George O. Robust escalation of nicotine intake with extended access
to nicotine self-administration and intermittent periods of abstinence. Neuropsychopharmacology.
2012 Aug; 37(9): 2153-2160. doi: 10.1038/npp.2012.67. Epub 2012 May 2.
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BASIC BEHAVIORAL RESEARCH

Comparison of the Performance of DBA/2 and C57BL/6 Mice in Transitive Inference and
Foreground and Background Contextual Fear Conditioning DBA/2 mice have altered
hippocampal structure and perform poorly in several hippocampus-dependent contextual/spatial
learning tasks. The performance of this strain in higher cognitive tasks is less studied. Transitive
inference is a hippocampus-dependent task that requires an abstraction to be made from prior rules
to form a new decision matrix; performance of DBA/2 mice in this task is unknown, whereas
contextual fear conditioning is a hippocampus-dependent task in which DBA/2 mice have deficits.
The present study compared DBA/2J and C57BL/6J inbred mice in two different contextual fear
conditioning paradigms and transitive inference to test whether similar deficits are seen across these
hippocampus-dependent tasks. For background fear conditioning, mice were trained with two
paired presentations of an auditory conditioned stimulus (CS, 30 seconds, 85 dB white noise) paired
with an unconditioned stimulus (US, 2 seconds, 0.57 mA footshock), the context was a continuous
background CS. Mice were tested for contextual learning 24 hours later. Foreground fear
conditioning differed in that no auditory CS was presented. For transitive inference, separate mice
were trained to acquire a series of overlapping odor discrimination problems and tested with novel
odor pairings that either did or did not require the use of transitive inference. DBA/2 mice
performed significantly worse than the C57BL/6 in both foreground and background fear
conditioning and transitive inference. These results demonstrate that the DBA/2 mice have deficits
in higher-cognitive processes and suggest that similar substrates may underlie deficits in contextual
learning and transitive inference. André JM, Cordero KA, Gould TJ. Comparison of the
performance of DBA/2 and C57BL/6 mice in transitive inference and foreground and background
contextual fear conditioning. Behav Neurosci. 2012 Apr; 126(2): 249-257. Epub 2012 Feb 6.

Cocaine Hydrolase Encoded In Viral Vector Blocks The Reinstatement Of Cocaine Seeking In
Rats For 6 Months Cocaine dependence is a pervasive disorder with high rates of relapse. In a
previous study, direct administration of a quadruple mutant albumin-fused butyrylcholinesterase
that efficiently catalyzes hydrolysis of cocaine to benzoic acid and ecgonine methyl ester acutely
blocked cocaine seeking in an animal model of relapse. In the present experiments, these results
were extended to achieve a long-duration blockade of cocaine seeking with a gene transfer
paradigm using a related butyrylcholinesterase-based cocaine hydrolase (CocH). Male and female
rats were allowed to self-administer cocaine under a fixed-ratio 1 schedule of reinforcement for
approximately 14 days. Following the final self-administration session, rats were injected with
CocH vector or a control injection (empty vector or saline), and their cocaine solutions were
replaced with saline for 14 days to allow for extinction of lever pressing. Subsequently, they were
tested for drug-primed reinstatement by administering intraperitoneal injections of saline (S),
cocaine (C) (5, 10, and 15 mg/kg), and d-amphetamine according to the following sequence: S, C,
S, C, S, C, S, d-amphetamine. Rats then received cocaine-priming injections once weekly for 4
weeks and, subsequently, once monthly for up to 6 months. Administration of CocH vector
produced substantial and sustained CocH activity in plasma that corresponded with diminished
cocaine-induced (but not amphetamine-induced) reinstatement responding for up to 6 months
following treatment (compared with high-responding control animals). These results demonstrate
that viral transfer of CocH may be useful in promoting long-term resistance to relapse to cocaine
addiction. Anker JJ, Brimijoin S, Gao Y, Geng L, Zlebnik NE, Parks RJ, Carroll ME. Cocaine
hydrolase encoded in viral vector blocks the reinstatement of cocaine seeking in rats for 6 months.
Biol Psychiatry. 2012 Apr 15; 71(8): 700-705. Epub 2011 Dec 30.
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Effects of Progesterone On Escalation Of Intravenous Cocaine Self-Administration In Rats
Selectively Bred For High Or Low Saccharin Intake Progesterone decreases cocaine self-
administration in women and in female rats. In a previous study using rats selectively bred for high
(HiS) or low (LoS) saccharin intake, HiS rats escalated their cocaine intake compared with LoS rats.
The authors goal was to examine the effects of progesterone on the escalation of cocaine self-
administration in HiS and LoS rats. Four groups of female rats were compared: HiS P (progesterone
treated), LoS P, HiS VEH (vehicle treated), and LoS VEH. Rats were trained to self-administer 0.8
mg/kg cocaine intravenously under a fixed-ratio 1 schedule during daily short-access (ShA) 2-h
sessions. Rats then self-administered three randomly-presented doses of cocaine (0.2, 0.4, and 1.6
mg/kg), and then had daily 6-h long-access (LgA) sessions with 0.4 mg/kg of cocaine for 21 days.
Cocaine intake was then reassessed with the four doses under the ShA condition. Throughout the
experiment, rats were treated with daily subcutaneous injections of progesterone (0.5 mg/kg) or an
equal volume of vehicle 30 min before each session. During the initial ShA condition, HiS rats
earned more cocaine infusions than LoS rats at all doses, and during the subsequent LgA condition,
HiS rats escalated cocaine intake, whereas the LoS rats maintained a steady rate. Progesterone
treatment potentiated escalation of cocaine intake in the HiS rats but had an opposite effect on LoS
rats, attenuating their cocaine self-administration. Results from the post-LgA dose-response ShA
condition indicated that both LoS and HiS vehicle-treated and progesterone-treated rats earned more
infusions than pre-LgA, but mainly at low doses. These results suggest that genetic differences in
drug abuse vulnerability contribute differentially to treatment outcomes during escalation, a critical
phase of the drug abuse process. Anker JJ, Holtz NA, Carroll ME. Effects of progesterone on
escalation of intravenous cocaine self-administration in rats selectively bred for high or low
saccharin intake. Behav Pharmacol. 2012 Apr; 23(2): 205-210.

From Prediction Error To Incentive Salience: Mesolimbic Computation Of Reward
Motivation Reward contains separable psychological components of learning, incentive motivation
and pleasure. Most computational models have focused only on the learning component of reward,
but the motivational component is equally important in reward circuitry, and even more directly
controls behavior. Modeling the motivational component requires recognition of additional control
factors besides learning. Here the author discusses how mesocorticolimbic mechanisms generate the
motivation component of incentive salience. Incentive salience takes Pavlovian learning and
memory as one input and as an equally important input takes neurobiological state factors (e.g. drug
states, appetite states, satiety states) that can vary independently of learning. Neurobiological state
changes can produce unlearned fluctuations or even reversals in the ability of a previously learned
reward cue to trigger motivation. Such fluctuations in cue-triggered motivation can dramatically
depart from all previously learned values about the associated reward outcome. Thus, one
consequence of the difference between incentive salience and learning can be to decouple cue-
triggered motivation of the moment from previously learned values of how good the associated
reward has been in the past. Another consequence can be to produce irrationally strong motivation
urges that are not justified by any memories of previous reward values (and without distorting
associative predictions of future reward value). Such irrationally strong motivation may be
especially problematic in addiction. To understand these phenomena, future models of
mesocorticolimbic reward function should address the neurobiological state factors that participate
to control generation of incentive salience. Berridge KC. From prediction error to incentive
salience: mesolimbic computation of reward motivation. Eur J Neurosci. 2012 Apr; 35(7): 1124-
1143. doi: 10.1111/j.1460-9568.2012.07990.x.
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ADHA1B Is Associated With Alcohol Dependence and Alcohol Consumption In Populations Of
European and African Ancestry A coding variant in alcohol dehydrogenase 1B (ADH1B)
(rs1229984) that leads to the replacement of Arg48 with His48 is common in Asian populations and
reduces their risk for alcoholism, but because of very low allele frequencies the effects in European
or African populations have been difficult to detect. The authors genotyped and analyzed this
variant in three large European and African-American case-control studies in which alcohol
dependence was defined by the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-1V) criteria, and demonstrated a strong protective effect of the His48 variant (odds
ratio (OR) 0.34, 95% confidence interval (CI) 0.24, 0.48) on alcohol dependence, with genome-
wide significance (6.6 x 10(-10)). The hypothesized mechanism of action involves an increased
aversive reaction to alcohol; in keeping with this hypothesis, the same allele is strongly associated
with a lower maximum number of drinks in a 24-hour period (lifetime), with P=3 x 10(-13). The
authors also tested the effects of this allele on the development of alcoholism in adolescents and
young adults, and demonstrated a significantly protective effect. This variant has the strongest effect
on risk for alcohol dependence compared with any other tested variant in European populations.
Bierut LJ, Goate AM, Breslau N, Johnson EO, Bertelsen S, Fox L, Agrawal A, Bucholz KK,
Grucza R, Hesselbrock V, Kramer J, Kuperman S, Nurnberger J, Porjesz B, Saccone NL, Schuckit
M, Tischfield J, Wang JC, Foroud T, Rice JP, Edenberg HJ. ADH1B is associated with alcohol
dependence and alcohol consumption in populations of European and African ancestry. Mol
Psychiatry. 2012 Apr; 17(4): 445-450. doi: 10.1038/mp.2011.124. Epub 2011 Oct 4.

Preclinical Evidence That Activation of Mesolimbic Alpha 6 Subunit Containing Nicotinic
Acetylcholine Receptors Supports Nicotine Addiction Phenotype Nicotine is a major
psychoactive ingredient in tobacco yet very few individuals quit smoking with the aid of nicotine
replacement therapy. Targeted therapies with more selective action at nicotinic acetylcholine
receptors (NAChRs) that contain a 2 subunit (B2*nAChRs; *denotes assembly with other subunits)
have enjoyed significantly greater success, but exhibit potential for unwanted cardiac,
gastrointestinal, and emotive side effects. This literature review focuses on the preclinical evidence
that suggests that subclasses of f2*nAChRs that assemble with the a6 subunit may provide an
effective target for tobacco cessation. a6p2*nAChRs have a highly selective pattern of
neuroanatomical expression in catecholaminergic nuclei including the ventral tegmental area and its
projection regions. a6B2*nAChRs promote dopamine (DA) neuron activity and DA release in the
mesolimbic dopamine system, a brain circuitry that is well-studied for its contributions to addiction
behavior. A combination of genetic and pharmacological studies indicates that activation of
a6pB2*nAChRs is necessary and sufficient for nicotine psychostimulant effects and nicotine self-
administration. a6p2*nAChRs support maintenance of nicotine use, support the conditioned
reinforcing effects of drug-associated cues, and regulate nicotine withdrawal. These data suggest
that a6p2*nAChRs represent a critical pool of high affinity B2*nAChRs that regulates nicotine
dependence phenotype and suggest that inhibition of these receptors may provide an effective
strategy for tobacco cessation therapy. Brunzell DH. Preclinical evidence that activation of
mesolimbic alpha 6 subunit containing nicotinic acetylcholine receptors supports nicotine addiction
phenotype. Nicotine Tob Res. 2012 Apr 6. [Epub ahead of print]

Alpha7 Nicotinic Acetylcholine Receptors Modulate Motivation To Self-Administer Nicotine:
Implications For Smoking and Schizophrenia Individuals diagnosed with schizophrenia have an
exceptionally high risk for tobacco dependence. Postmortem studies show that these individuals
have significant reductions in a7 nicotinic acetylcholine receptors (nAChRs) in several brain areas.
Decreased a7-mediated function might not only be linked to schizophrenia but also to increased
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tobacco consumption. The purpose of this study was to determine whether pharmacological
blockade of a7 nAChRs would increase motivation of rats to intravenously self-administer nicotine
(NIC) during a progressive ratio schedule of reinforcement (PR). Before PR, rats received local
infusions of 0, 10, or 20 pmol of a selective a7 nAChR antagonist, a-conotoxin AriB [V11L,V16D]
(ArIB) into the nucleus accumbens (NAc) shell or the anterior cingulate cortex, brain areas that
contribute to motivation for drug reward. The authors additionally sought to determine whether
local infusion of 0, 10, or 40 nmol of a selective a7 nAChR agonist, PNU 282987, into these brain
areas would decrease motivation for NIC use. Infusion of ArlB into the NAc shell and anterior
cingulate cortex resulted in a significant increase in active lever pressing, breakpoints, and NIC
intake, suggesting that a decrease in a7 nAChR function increases motivation to work for NIC. In
contrast, PNU 282987 infusion resulted in reductions in these measures when administered into the
NAc shell, but had no effect after administration into the anterior cingulate cortex. These data
identify reduction of a7 nAChR function as a potential mechanism for elevated tobacco use in
schizophrenia and also identify activation of a7 nAChRs as a potential strategy for tobacco
cessation therapy. Brunzell DH, Mclntosh JM. Alpha7 nicotinic acetylcholine receptors modulate
motivation to self-administer nicotine: implications for smoking and schizophrenia.
Neuropsychopharmacology. 2012 Apr; 37(5): 1134-1143. doi: 10.1038/npp.2011.299. Epub 2011
Dec 14.

Parent-Adolescent Conflict Interactions and Adolescent Alcohol Use One important factor in
adolescents' development of problem alcohol use is their family environment. Yet, the mechanisms
that relate parenting to youth alcohol use are not well characterized. This study employed a
naturalistic laboratory-based approach to observe parenting behaviors (support, structure, criticism)
and adolescents' physiological and emotional responses to parent-adolescent interactions to examine
associations with adolescent alcohol use. Fifty eight 10-16year olds and their parents completed a
10minute Parent Adolescent Interaction Task (PAIT) in which they discussed a mutually highly-
rated conflict topic. Parental support, structure, and criticism were coded from the interaction.
Adolescents' heart rate (HR), blood pressure (BP), reported emotions, and salivary cortisol were
assessed before, during, and after the interaction. Findings indicated that lower parental structure
and support were associated with youth's greater diastolic BP and anger arousal in response to the
PAIT. Furthermore, higher HR, systolic BP, and cortisol responses to the interaction were
associated with youth's alcohol use. Findings suggest that heightened emotional and physiological
responses to parent-adolescent conflict interactions in youth may be one pathway by which
parenting is associated with adolescent alcohol use and risk for abuse. Chaplin TM, Sinha R,
Simmons JA, Healy SM, Mayes LC, Hommer RE, Crowley MJ. Parent-adolescent conflict
interactions and adolescent alcohol use. Addict Behav. 2012 May; 37(5): 605-612. Epub 2012 Jan
13.

Extinction Under A Behavioral Microscope: Isolating The Sources Of Decline In Operant
Response Rate Extinction performance is often used to assess underlying psychological processes
without the interference of reinforcement. For example, in the extinction/reinstatement paradigm,
motivation to seek drug is assessed by measuring responding elicited by drug-associated cues
without drug reinforcement. However, extinction performance is governed by several psychological
processes that involve motivation, memory, learning, and motoric functions. These processes are
confounded when overall response rate is used to measure performance. Based on evidence that
operant responding occurs in bouts, this paper proposes an analytic procedure that separates
extinction performance into several behavioral components: (1-3) the baseline bout initiation rate,
within-bout response rate, and bout length at the onset of extinction; (4-6) their rates of decay
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during extinction; (7) the time between extinction onset and the decline of responding; (8) the
asymptotic response rate at the end of extinction; (9) the refractory period after each response. Data
that illustrate the goodness of fit of this analytic model are presented. This paper also describes
procedures to isolate behavioral components contributing to extinction performance and make
inferences about experimental effects on these components. This microscopic behavioral analysis
allows the mapping of different psychological processes to distinct behavioral components
implicated in extinction performance, which may further our understanding of the psychological
effects of neurobiological treatments. Cheung TH, Neisewander JL, Sanabria F. Extinction under a
behavioral microscope: isolating the sources of decline in operant response rate. Behav Processes.
2012 May; 90(1): 111-123. Epub 2012 Mar 15.

Chronic Psychostimulant Exposure To Adult, But Not Periadolescent Rats Reduces
Subsequent Morphine Antinociception Preweanling methylphenidate (MPH) exposure produces
a long lasting enhanced sensitivity to opioids. Two important questions are whether this
enhancement is specific to the age of psychostimulant exposure and the type of psychostimulant.
To answer these questions periadolescent (PD 35) and adult (PD 55) rats received daily injections of
saline, MPH, or methamphetamine (METH) for 10 consecutive days. Two weeks later, acute
morphine antinociception was assessed on the hot plate using a cumulative dose response
procedure. Following acute antinociceptive testing, morphine tolerance was induced in half the
animals by administering morphine twice a day over 2 days. Rats pretreated with MPH and METH
during the periadolescent period of ontogeny showed no change in acute morphine antinociception,
but rats exposed to a relatively high METH dose (3 mg/kg) displayed enhanced morphine tolerance
compared to saline pretreated controls. MPH and METH pretreatment during adulthood led to a
reduction in morphine antinociceptive potency and an apparent reduction in morphine tolerance.
When combined with the authors’ previously published findings, these data indicate that the
developmental stage during which MPH and METH exposure occurs differentially alters adult
morphine responsiveness. That is, psychostimulant exposure to preweanling rats enhances morphine
antinociception and facilitates the development of tolerance, whereas psychostimulant exposure to
adult rats reduces subsequent morphine antinociception and tolerance. These alterations indicate
that it could be important for physicians to know about prior psychostimulant use when prescribing
opioids for pain relief. Cyr MC, Ingram SL, Aicher SA, Morgan MM. Chronic psychostimulant
exposure to adult, but not periadolescent rats reduces subsequent morphine antinociception.
Pharmacol Biochem Behav. 2012 Jun; 101(4): 538-543. Epub 2012 Mar 3.

Serum and Plasma Brain-Derived Neurotrophic Factor (BDNF) In Abstinent Alcoholics and
Social Drinkers Although the effects of alcohol on brain-derived neurotrophic factor (BDNF) have
been extensively studied in rodents, BDNF levels have rarely been measured in abstinent, alcohol-
dependent (AD) individuals. Interpretation of reported group comparisons of serum BDNF levels is
difficult due to limited information regarding analytical variance, biological variability, and the
relative contribution of platelet and plasma pools to serum BDNF. Analytical variance (intra- and
inter-assay coefficients of variation) of the enzyme-linked immunosorbent assay (ELISA) was
characterized. Within- and between-subject variability, and group differences in serum and plasma
BDNF, was assessed on three separate days in 16, 4-week abstinent AD individuals (7M/9F) and 16
social drinkers (SDs; 8M/8F). Significantly higher mean (£sd) serum BDNF levels were observed
for the AD group compared to the SD (p = 0.003). No significant difference in mean baseline
plasma BDNF levels was observed between AD and SD groups. The low analytical variance, high
day-to-day within-individual stability and the high degree of individuality demonstrates the
potential clinical utility of measuring serum BDNF levels. The low correlations that the authors
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observed between plasma and serum levels are congruent with their representing separate pools of
BDNF. The observation of higher basal serum BDNF in the AD group without a concomitant
elevation in plasma BDNF levels indicates that the elevated serum BDNF in AD patients is not due
to greater BDNF exposure. Further research is warranted to fully elucidate mechanisms underlying
this alteration and determine the utility of serum BDNF as a predictor or surrogate marker of
chronic alcohol abuse. D'Sa C, Dileone RJ, Anderson GM, Sinha R. Serum and plasma brain-
derived neurotrophic factor (BDNF) in abstinent alcoholics and social drinkers. Alcohol. 2012 May;
46(3): 253-259. Epub 2012 Feb 22.

Which Cue To 'Want'? Opioid Stimulation Of Central Amygdala Makes Goal-Trackers Show
Stronger Goal-Tracking, Just As Sign-Trackers Show Stronger Sign-Tracking Pavlovian cues
that have been paired with reward can gain incentive salience. Drug addicts find drug cues
motivationally attractive and binge eaters are attracted by food cues. But the level of incentive
salience elicited by a cue re-encounter still varies across time and brain states. In an animal model,
cues become attractive and ‘wanted' in an ‘autoshaping' paradigm, where different targets of
incentive salience emerge for different individuals. Some individuals (sign-trackers) find a
predictive discrete cue attractive while others find a reward contiguous goal cue more attractive
(location where reward arrives: goal-trackers). Here the authors assessed whether central amygdala
mu opioid receptor stimulation enhances the phasic incentive salience of the goal-cue for goal-
trackers during moments of predictive cue presence (expressed in both approach and consummatory
behaviors to goal cue), just as it enhances the attractiveness of the predictive cue target for sign-
trackers. Using detailed video analysis they measured the approaches, nibbles, sniffs, and bites
directed at their preferred target for both sign-trackers and goal-trackers. They report that DAMGO
microinjections in central amygdala made goal-trackers, like sign-trackers, show phasic increases in
appetitive nibbles and sniffs directed at the goal-cue expressed selectively whenever the predictive
cue was present. This indicates enhancement of incentive salience attributed by both goal trackers
and sign-trackers, but attributed in different directions: each to their own target cue. For both
phenotypes, amygdala opioid stimulation makes the individual's prepotent cue into a stronger
motivational magnet at phasic moments triggered by a CS that predicts the reward UCS.
DiFeliceantonio AG, Berridge KC. Which cue to ‘want? Opioid stimulation of central amygdala
makes goal-trackers show stronger goal-tracking, just as sign-trackers show stronger sign-tracking.
Behav Brain Res. 2012 May 1; 230(2): 399-408. Epub 2012 Feb 25.

Allostasis and Addiction: Role Of The Dopamine and Corticotropin-Releasing Factor Systems
Allostasis, originally conceptualized to explain persistent morbidity of arousal and autonomic
function, is defined as the process of achieving stability through physiological or behavioral
change. Two types of biological processes have been proposed to describe the mechanisms
underlying allostasis in drug addiction, a within-system adaptation and a between-system
adaptation. In the within-system process, the drug elicits an opposing, neutralizing reaction within
the same system in which the drug elicits its primary and unconditioned reinforcing actions, while
in the between-system process, different neurobiological systems that the one initially activated by
the drug are recruited. In this review, the authors focus their interest on alterations in the
dopaminergic and corticotropin releasing factor systems as within-system and between-system
neuroadaptations respectively, that underlie the opponent process to drugs of abuse. They
hypothesize that repeated compromised activity in the dopaminergic system and sustained
activation of the CRF-CRF1R system with withdrawal episodes may lead to an allostatic load
contributing significantly to the transition to drug addiction. George O, Le Moal M, Koob GF.
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Allostasis and addiction: role of the dopamine and corticotropin-releasing factor systems. Physiol
Behav. 2012 Apr 12; 106(1): 58-64. Epub 2011 Nov 12.

Nicotine Increases Sucrose Self-Administration and Seeking In Rats Associations between
nicotine in cigarettes and food consumption may alter the incentive value of food such that food
cue-reactivity is exaggerated during abstinence from smoking. This effect may contribute to the
weight gain associated with cessation of smoking. The authors examined the effects of nicotine (0.4
mg/kg base subcutaneous) paired (NPD) or unpaired (NUP) with 10% sucrose self-administration
(SA; 0.2 ml/delivery, 1 h/day for 10 days) on SA response rate and intake as well as sucrose cue-
reactivity following either 1 or 30 days of forced abstinence. Rats were administered the training
dose of nicotine prior to a second, consecutive cue-reactivity session. NPD rats responded at over
three times the rate for sucrose and earned nearly twice the number of sucrose deliveries as NUP
rats or saline controls. Sucrose cue-reactivity was greater after 30 days versus 1 day of forced
abstinence for all groups. History of nicotine exposure had no effect on sucrose cue-reactivity.
However, the subsequent injection of nicotine increased sucrose cue-reactivity only in the NPD
groups. There were no abstinent-dependent effects of nicotine challenge on sucrose cue-reactivity.
A study conducted in parallel with water as the reinforcer revealed a less dramatic effect of nicotine
on intake. There was no history or abstinence-dependent effects of nicotine on water cue-reactivity.
Nicotine increases the reinforcing effects of sucrose and sucrose-paired cues when nicotine is
present. An implication of these findings is that relapse to nicotine (cigarettes) could substantially
elevate food cue-reactivity. Grimm JW, Ratliff C, North K, Barnes J, Collins S. Nicotine increases
sucrose self-administration and seeking in rats. Addict Biol. 2012 May; 17(3): 623-633. doi:
10.1111/j.1369-1600.2012.00436.x. Epub 2012 Feb 17.

Circadian Discrimination Of Reward: Evidence For Simultaneous Yet Separable Food- and
Drug-Entrained Rhythms In The Rat A unique extra-suprachiasmatic nucleus (SCN) oscillator,
operating independently of the light-entrainable oscillator, has been hypothesized to generate
feeding and drug-related rhythms. To test the validity of this hypothesis, sham-lesioned (Sham) and
SCN-lesioned (SCNx) rats were housed in constant dim-red illumination (LL(red)) and received a
daily cocaine injection every 24 h for 7 d (Experiment 1). In a second experiment, rats underwent 3-
h daily restricted feeding (RF) followed 12 d later by the addition of daily cocaine injections given
every 25 h in combination with RF until the two schedules were in antiphase. In both experiments,
body temperature and total activity were monitored continuously. Results from Experiment 1
revealed that cocaine, but not saline, injections produced anticipatory increases in temperature and
activity in SCNx and Sham rats. Following withdrawal from cocaine, free-running temperature
rhythms persisted for 2-10 d in SCNx rats. In Experiment 2, robust anticipatory increases in
temperature and activity were associated with RF and cocaine injections; however, the feeding
periodicity (23.9 h) predominated over the cocaine periodicity. During drug withdrawal, the authors
observed two free-running rhythms of temperature and activity that persisted for >14 d in both
Sham and SCNXx rats. The periods of the free-running rhythms were similar to the feeding
entrainment (period = 23.7 and 24.0 h, respectively) and drug entrainment (period = 25.7 and 26.1
h, respectively). Also during withdrawal, the normally close correlation between activity and
temperature was greatly disrupted in Sham and SCNx rats. Taken together, these results do not
support the existence of a single oscillator mediating the rewarding properties of both food and
cocaine. Rather, they suggest that these two highly rewarding behaviors can be temporally isolated,
especially during drug withdrawal. Under stable dual-entrainment conditions, food reward appears
to exhibit a slightly greater circadian influence than drug reward. The ability to generate free-
running temperature rhythms of different frequencies following combined food and drug exposures
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could reflect a state of internal desynchrony that may contribute to the addiction process and drug
relapse. Jansen HT, Sergeeva A, Stark G, Sorg BA. Circadian discrimination of reward: evidence
for simultaneous yet separable food- and drug-entrained rhythms in the rat. Chronobiol Int. 2012
May; 29(4): 454-468. Epub 2012 Apr 4.

Olanzapine, But Not Fluoxetine, Treatment Increases Survival In Activity-Based Anorexia In
Mice Anorexia nervosa (AN) is an eating disorder characterized by extreme hypophagia,
hyperactivity, and fear of weight gain. No approved pharmacological treatments exist for AN
despite high mortality rates. The activity-based anorexia (ABA) phenomenon models aspects of AN
in rodents, including progressive weight loss, reduced food intake, and hyperactivity. First, the
authors optimized the ABA paradigm for mice. The authors compared mouse strains (Balb/cJ, A/J)
for susceptibility with ABA, and evaluated the effects of different food access durations (2, 4, 6, 8,
and 10 h) on ABA parameters. Balb/cJ mice exhibited significantly shorter survival time (days until
25% bodyweight loss) in the ABA paradigm compared with A/J mice. Furthermore, 6 h of food
access reduced survival in mice housed with wheels without reducing survival in mice housed
without wheels. They then evaluated the effects of chronic treatment with fluoxetine (4 weeks) or
subchronic treatment with olanzapine (OLZ) (1 week) on ABA in BALB/cJ mice. OLZ

(12 mg/kg/day) significantly increased survival and reduced food anticipatory activity (FAA).
However, OLZ did not alter food intake or running wheel activity during ad-lib feeding (baseline)
or restriction conditions, or in mice housed without wheels. Fluoxetine (18 mg/kg/day) increased
food intake and reduced FAA, but did not alter survival. Here, the authors report for the first time
that OLZ, but not fluoxetine, reduces ABA in mice. These findings indicate further need for clinical
investigations into the effects of OLZ, but not selective serotonin reuptake inhibitors, on core
features of AN. Klenotich SJ, Seiglie MP, McMurray MS, Roitman JD, Le Grange D, Dugad P,
Dulawa SC. Olanzapine, but not fluoxetine, treatment increases survival in activity-based anorexia
in mice. Neuropsychopharmacology. 2012 Jun; 37(7): 1620-1631. doi: 10.1038/npp.2012.7. Epub
2012 Mar 7.

Effects Of The GABAB Receptor-Positive Modulators CGP7930 and Rac-BHFF In Baclofen-
and I'-Hydroxybutyrate-Discriminating Pigeons In vivo effects of GABA(B) receptor-positive
modulators suggest them to have therapeutic potential to treat central nervous system disorders such
as anxiety and drug abuse. Although these effects are thought to be mediated by positive
modulation of GABA(B) receptors, such modulation has been examined primarily in vitro. This
study further examined the in vivo properties of the GABA(B) receptor-positive modulators 2,6-di-
tert-butyl-4-(3-hydroxy-2,2-dimethylpropyl) phenol (CGP7930) and (R,S)-5,7-di-tert-butyl-3-
hydroxy-3-trifluoromethyl-3H-benzofuran-2-one (rac-BHFF). In pigeons discriminating baclofen
from saline, y-hydroxybutyrate (GHB) produced 100% baclofen-appropriate responding, and the
GABA(B) antagonist 3-aminopropyl (dimethoxymethyl) phosphinic acid (CGP35348) blocked the
effects of both drugs. CGP7930 and rac-BHFF produced at most 41 and 74% baclofen-appropriate
responding, respectively, and enhanced the discriminative stimulus effects of baclofen, but not of
GHB. In pigeons discriminating GHB from saline, CGP7930 and rac-BHFF produced at most 1
and 49% GHB-appropriate responding, respectively, and enhanced the effects of baclofen, but not
of GHB. Enhancement of the discriminative stimulus effects of baclofen by rac-BHFF and
CGP7930 is further evidence of their effectiveness as GABA(B) receptor-positive modulators in
vivo. Furthermore, lack of complete substitution of the positive modulators rac-BHFF and
CGP7930 for baclofen and GHB suggests that their discriminative stimulus effects differ from those
of GABA(B) receptor agonists. Finally, together with converging evidence that the GABA(B)
receptor populations mediating the effects of baclofen and GHB are not identical, the present
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findings suggest that these populations differ in their susceptibility to positive modulatory effects.
Such differences could allow for more selective therapeutic targeting of the GABA(B) system.
Koek W, France CP, Cheng K, Rice KC. Effects of the GABAB receptor-positive modulators
CGP7930 and rac-BHFF in baclofen- and y-hydroxybutyrate-discriminating pigeons. J Pharmacol
Exp Ther. 2012 May; 341(2): 369-376. Epub 2012 Feb 7.

AMPAR-Independent Effect Of Striatal Acamkii Promotes The Sensitization Of Cocaine
Reward Changes in CaMKII-regulated synaptic excitability are a means through which experience
may modify neuronal function and shape behavior. While behavior in rodent addiction models is
linked with CaMKII activity in the nucleus accumbens (NAc) shell, the key cellular adaptations that
forge this link are unclear. Using a mouse strain with striatal-specific expression of autonomously
active CaMKII (T286D), the authors demonstrate that while persistent CaMKII activity induces
behaviors comparable to those in mice repeatedly exposed to psychostimulants, it is insufficient to
increase AMPAR-mediated synaptic strength in NAc shell. However, autonomous CaMKI|I
upregulates A-type K(+) current (IA) and decreases firing in shell neurons. Importantly, inactivating
the transgene with doxycycline eliminates both the 1A-mediated firing decrease and the elevated
behavioral response to cocaine. This study identifies CaMKII regulation of 1A in NAc shell neurons
as a novel cellular contributor to the sensitization of cocaine reward. Kourrich S, Klug JR, Mayford
M, Thomas MJ. AMPAR-independent effect of striatal aCaMKII promotes the sensitization of
cocaine reward. J Neurosci. 2012 May 9; 32(19): 6578-6586.

Effects Of Hallucinogenic Agents Mescaline and Phencyclidine On Zebrafish Behavior and
Physiology Mescaline and phencyclidine (PCP) are potent hallucinogenic agents affecting human
and animal behavior. As their psychotropic effects remain poorly understood, further research is
necessary to characterize phenotypes they evoke in various animal models. Zebrafish (Danio rerio)
are rapidly emerging as a new model organism for neuroscience research. Here, the authors
examine the effects of mescaline (5-20mg/l) and PCP (0.5-3mg/l) in several zebrafish paradigms,
including the novel tank, open field and shoaling tests. Mescaline and PCP dose-dependently
increased top activity in the novel tank test, also reducing immobility and disrupting the patterning
of zebrafish swimming, as assessed by ethograms. PCP, but not mescaline, evoked circling behavior
in the open field test. At the highest doses tested, mescaline markedly increased, while PCP did not
affect, zebrafish shoaling behavior. Finally, 20mg/lI mescaline did not alter, and 3mg/I PCP
elevated, whole-body cortisol levels. Overall, these studies indicate high sensitivity of zebrafish
models to hallucinogenic compounds with complex behavioral and physiological effects. Kyzar EJ,
Collins C, Gaikwad S, Green J, Roth A, Monnig L, EI-Ounsi M, Davis A, Freeman A, Capezio N,
Stewart AM, Kalueff AV. Effects of hallucinogenic agents mescaline and phencyclidine on
zebrafish behavior and physiology. Prog Neuropsychopharmacol Biol Psychiatry. 2012 Apr 27;
37(1): 194-202. Epub 2012 Jan 9.

(+)-Naloxone, An Opioid-Inactive Toll-Like Receptor 4 Signaling Inhibitor, Reverses Multiple
Models Of Chronic Neuropathic Pain In Rats Previous work demonstrated that both the opioid
antagonist (-)-naloxone and the non-opioid (+)-naloxone inhibit toll-like receptor 4 (TLR4)
signaling and reverse neuropathic pain expressed shortly after chronic constriction injury. The
present studies reveal that the TLR4 contributes to neuropathic pain in another major model (spinal
nerve ligation) and to long established (2-4 months) neuropathic pain, not just to pain shortly after
nerve damage. Additionally, analyses of plasma levels of (+)-naloxone after subcutaneous
administration indicate that (+)-naloxone has comparable pharmacokinetics to (-)-naloxone with a
relatively short half-life. This finding accounts for the rapid onset and short duration of allodynia
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reversal produced by subcutaneous (+)-naloxone. Given that toll-like receptor 2 (TLR2) has also
recently been implicated in neuropathic pain, cell lines transfected with either TLR4 or TLR2,
necessary co-signaling molecules, and a reporter gene were used to define whether (+)-naloxone
effects could be accounted for by actions at TLR2 in addition to TLR4. (+)-Naloxone inhibited
signaling by TLR4 but not TLR2. These studies provide evidence for broad involvement of TLR4
in neuropathic pain, both early after nerve damage and months later. Additionally, they provide
further support for the TLR4 inhibitor (+)-naloxone as a novel candidate for the treatment of
neuropathic pain. These studies demonstrated that (+)-naloxone, a systemically available, blood-
brain barrier permeable, small molecule TLR4 inhibitor can reverse neuropathic pain in rats, even
months after nerve injury. These findings suggest that (+)-naloxone, or similar compounds, be
considered as a candidate novel, first-in-class treatment for neuropathic pain. Lewis SS, Loram LC,
Hutchinson MR, Li CM, Zhang Y, Maier SF, Huang Y, Rice KC, Watkins LR. (+)-naloxone, an
opioid-inactive toll-like receptor 4 signaling inhibitor, reverses multiple models of chronic
neuropathic pain in rats. J Pain. 2012 May; 13(5): 498-506. Epub 2012 Apr 20.

What and When To ""Want''? Amygdala-Based Focusing Of Incentive Salience Upon Sugar
and Sex Amygdala-related circuitry helps translate learned Pavlovian associations into appetitive
and aversive motivation, especially upon subsequent encounters with cues. The authors asked
whether p-opioid stimulation via microinjections of the specific agonist D-Ala(2), N-MePhe(4),
Gly-ol)-enkephalin (DAMGO) in central nucleus of amygdala (CeA), or the adjacent basolateral
amygdala (BLA) would magnify sucrose or sex "wanting", guided by available cues. CeA or BLA
DAMGO enhancement of cue-triggered "wanting" was assessed using Pavlovian to instrumental
transfer (PIT). Unconditioned food "wanting"” was measured via intake, and male sexual "wanting"
for an estrous female was measured in a sexual approach test. Sucrose hedonic taste "liking" was
measured in a taste reactivity test. CeA (but not BLA) DAMGO increased the intensity of phasic
peaks in instrumental sucrose seeking stimulated by Pavlovian cues over precue levels in PIT, while
suppressing seeking at other moments. CeA DAMGO also enhanced food intake, as well as sexual
approach and investigation of an estrous female by males. DAMGO "wanting" enhancements were
localized to CeA, as indicated by "Fos plume"-based anatomical maps for DAMGO causation of
behavioral effects. Despite increasing "wanting", CeA DAMGO decreased the hedonic impact or
"liking" for sucrose in a taste reactivity paradigm. CeA p-opioid stimulation specifically enhances
incentive salience, which is dynamically guided to food or sex by available cues. Mahler SV,
Berridge KC. What and when to "want"? Amygdala-based focusing of incentive salience upon
sugar and sex. Psychopharmacology (Berl). 2012 Jun; 221(3): 407-426. Epub 2011 Dec 14.

The Addicted Brain Craves New Neurons: Putative Role For Adult-Born Progenitors In
Promoting Recovery Addiction is a chronic relapsing disorder associated with compulsive drug
taking, drug seeking and a loss of control in limiting intake, reflected in three stages of a recurrent
cycle: binge/intoxication, withdrawal/negative affect, and preoccupation/anticipation ("craving").
This review discusses the role of adult-born neural and glial progenitors in drug seeking associated
with the different stages of the addiction cycle. A review of the current literature suggests that the
loss of newly born progenitors, particularly in hippocampal and cortical regions, plays a role in
determining vulnerability to relapse in rodent models of drug addiction. The normalization of drug-
impaired neurogenesis or gliogenesis may help reverse neuroplasticity during abstinence and, thus,
may help reduce the vulnerability to relapse and aid recovery. Mandyam CD, Koob GF. The
addicted brain craves new neurons: putative role for adult-born progenitors in promoting recovery.
Trends Neurosci. 2012 Apr; 35(4): 250-260. Epub 2012 Jan 19.
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Sucrose-Predictive Cues Evoke Greater Phasic Dopamine Release Than Saccharin-Predictive
Cues Cues that have been paired with food evoke dopamine in nucleus accumbens (NAc) and drive
approach behavior. This cue-evoked dopamine signaling could contribute to overconsumption of
food. One manner in which individuals try to restrict caloric intake is through the consumption of
foods containing artificial (non-nutritive) sweeteners. The authors were interested in whether cues
paired with a non-nutritive sweetener (saccharin) would evoke similar dopamine release as cues
paired with a nutritive sweetener (sucrose). They trained food-restricted rats to associate distinct
cues with sucrose or saccharin pellets. In the first group of rats, training sessions with each pellet
took place on different days, maximizing the opportunity for rats to detect nutritional differences.
After training, voltammetry recordings in NAc core revealed that sucrose cues evoked greater
phasic dopamine release than saccharin cues. In a second group of rats, on each training day,
sucrose and saccharin pellets were presented in pseudorandom order within the same session, to
mask nutritional differences. In this condition, the difference in dopamine between sucrose and
saccharin cues was attenuated, but not abolished. These results suggest that sucrose-paired cues will
more powerfully motivate behavior than saccharin-paired cues. The differing responses to each cue
seem to be driven by overall preference with both the nutritional value that the pellets predict as
well as other factors, such as taste, contributing. McCutcheon JE, Beeler JA, Roitman MF. Sucrose-
predictive cues evoke greater phasic dopamine release than saccharin-predictive cues. Synapse.
2012 Apr; 66(4): 346-351. doi: 10.1002/syn.21519. Epub 2011 Dec 29.

Model-Based Learning and The Contribution Of The Orbitofrontal Cortex To The Model-
Free World Learning is proposed to occur when there is a discrepancy between reward rediction
and reward receipt. At least two separate systems are thought to exist: one in which predictions are
proposed to be based on model-free or cached values; and another in which predictions are model-
based. A basic neural circuit for model-free reinforcement learning has already been described. In
the model-free circuit the ventral striatum (VS) is thought to supply a common-currency reward
prediction to midbrain dopamine neurons that compute prediction errors and drive learning. In a
model-based system, predictions can include more information about an expected reward, such as
its sensory attributes or current, unique value. This detailed prediction allows for both behavioral
flexibility and learning driven by changes in sensory features of rewards alone. Recent evidence
from animal learning and human imaging suggests that, in addition to model-free information, the
VS also signals model-based information. Further, there is evidence that the orbitofrontal cortex
(OFC) signals model-based information. Here the authors review these data and suggest that the
OFC provides model-based information to this traditional model-free circuitry and offer
possibilities as to how this interaction might occur. McDannald MA, Takahashi YK, Lopatina N,
Pietras BW, Jones JL, Schoenbaum G. Model-based learning and the contribution of the
orbitofrontal cortex to the model-free world. Eur J Neurosci. 2012 Apr; 35(7): 991-996. doi:
10.1111/j.1460-9568.2011.07982.x.

Adenosine A2A Receptors In The Nucleus Accumbens Bi-Directionally Alter Cocaine Seeking
In Rats Repeated cocaine administration enhances dopamine D(2) receptor sensitivity in the
mesolimbic dopamine system, which contributes to drug relapse. Adenosine A(2A) receptors are
colocalized with D(2) receptors on nucleus accumbens (NAc) medium spiny neurons where they
antagonize D(2) receptor activity. Thus, A(2A) receptors represent a target for reducing enhanced
D(2) receptor sensitivity that contributes to cocaine relapse. The aim of these studies was to
determine the effects of adenosine A(2A) receptor modulation in the NAc on cocaine seeking in rats
that were trained to lever press for cocaine. Following at least 15 daily self-administration sessions
and 1 week of abstinence, lever pressing was extinguished in daily extinction sessions. The authors
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subsequently assessed the effects of intra-NAc core microinjections of the A(2A) receptor agonist,
CGS 21680 (4-[2-[[6-amino-9-(N-ethyl-b-D-ribofuranuronamidosyl)-9H-purin-2-ylJamino]ethyl]b
enzenepropanoic acid hydrochloride), and the A(2A) receptor antagonist, MSX-3 (3,7-dihydro-8-
[(1E)-2-(3-methoxyphenyl)ethenyl]-7-methyl-3-[3-(phosphonooxy)prop yl-1-(2-propynyl)-1H-
purine-2,6-dione disodium salt hydrate), in modulating cocaine- and quinpirole-induced
reinstatement to cocaine seeking. Intra-NAc pretreatment of CGS 21680 reduced both cocaine- and
quinpirole-induced reinstatement. These effects were specific to cocaine reinstatement as intra-NAc
CGS 21680 had no effect on sucrose seeking in rats trained to self-administer sucrose pellets. Intra-
NAcC treatment with MSX-3 modestly reinstated cocaine seeking when given alone, and exacerbated
both cocaine- and quinpirole-induced reinstatement. Interestingly, the exacerbation of cocaine
seeking produced by MSX-3 was only observed at sub-threshold doses of cocaine and quinpirole,
suggesting that removing tonic A(2A) receptor activity enables behaviors mediated by dopamine
receptors. Taken together, these findings suggest that A(2A) receptor stimulation reduces, while
A(2A) blockade amplifies, D(2) receptor signaling in the NAc that mediates cocaine relapse.
O'Neill CE, LeTendre ML, Bachtell RK. Adenosine A2A receptors in the nucleus accumbens bi-
directionally alter cocaine seeking in rats. Neuropsychopharmacology. 2012 Apr; 37(5): 1245-1256.
doi: 10.1038/npp.2011.312. Epub 2011 Dec 14.

Data Mining Approaches For Genome-Wide Association Of Mood Disorders Mood disorders
are highly heritable forms of major mental illness. A major breakthrough in elucidating the genetic
architecture of mood disorders was anticipated with the advent of genome-wide association studies
(GWAS). However, to date few susceptibility loci have been conclusively identified. The genetic
etiology of mood disorders appears to be quite complex, and as a result, alternative approaches for
analyzing GWAS data are needed. Recently, a polygenic scoring approach that captures the effects
of alleles across multiple loci was successfully applied to the analysis of GWAS data in
schizophrenia and bipolar disorder (BP). However, this method may be overly simplistic in its
approach to the complexity of genetic effects. Data mining methods are available that may be
applied to analyze the high dimensional data generated by GWAS of complex psychiatric disorders.
The authors sought to compare the performance of five data mining methods, namely, Bayesian
networks, support vector machine, random forest, radial basis function network, and logistic
regression, against the polygenic scoring approach in the analysis of GWAS data on BP. The
different classification methods were trained on GWAS datasets from the Bipolar Genome Study
(2191 cases with BP and 1434 controls) and their ability to accurately classify case/control status
was tested on a GWAS dataset from the Wellcome Trust Case Control Consortium. The
performance of the classifiers in the test dataset was evaluated by comparing area under the receiver
operating characteristic curves. Bayesian networks performed the best of all the data mining
classifiers, but none of these did significantly better than the polygenic score approach. The authors
further examined a subset of single-nucleotide polymorphisms (SNPs) in genes that are expressed in
the brain, under the hypothesis that these might be most relevant to BP susceptibility, but all the
classifiers performed worse with this reduced set of SNPs. The discriminative accuracy of all of
these methods is unlikely to be of diagnostic or clinical utility at the present time. Further research
is needed to develop strategies for selecting sets of SNPs likely to be relevant to disease
susceptibility and to determine if other data mining classifiers that utilize other algorithms for
inferring relationships among the sets of SNPs may perform better. Pirooznia M, Seifuddin F, Judy
J, Mahon PB; Bipolar Genome Study (BiGS) Consortium, Potash JB, Zandi PP.Collaborators:
Kelsoe JR, Greenwood TA, Shilling PD, Nievergelt C, Schork N, Smith EN, Bloss C, Nurnberger J,
Edenberg HJ, Foroud T, Gershon E, Liu C, Badner JA, Scheftner WA, Lawson WB, Nwulia EA,
Hipolito M, Coryell W, Rice J, Byerley W, McMahon F, Schulze TG, Berrettini W, Potash JB,
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Zandi PP, Mahon PB, Mclnnis MG, Zdéllner S, Craig D, Szelinger S. Data mining approaches for
genome-wide association of mood disorders. Psychiatr Genet. 2012 Apr; 22(2): 55-61.

An Examination Of The Effects Of Subthalamic Nucleus Inhibition Or M-Opioid Receptor
Stimulation On Food-Directed Motivation In The Non-Deprived Rat The subthalamic nucleus
(STN) serves important functions in regulating movement, cognition, and motivation and is
connected with cortical and basal ganglia circuits that process reward and reinforcement. In order to
further examine the role of the STN on motivation toward food in non-deprived rats, these
experiments studied the effects of pharmacological inhibition or p-opioid receptor stimulation of the
STN on the 2-h intake of a sweetened fat diet, the amount of work exerted to earn sucrose on a
progressive ratio 2 (PR-2) schedule of reinforcement, and performance on a differential
reinforcement of low-rate responding (DRL) schedule for sucrose reward. Separate behavioral
groups (N=6-9) were tested following bilateral inhibition of the STN with the GABA(A) receptor
agonist muscimol (at 0-5 ng/0.5 pl/side) or following p-opioid receptor stimulation with the agonist
D-Ala2, N-MePhe*, Gly-ol-enkephalin (DAMGO; at 0, 0.025 or 0.25 ng/0.5 pl/side). Although STN
inhibition increased ambulatory behavior during 2-h feeding sessions, it did not significantly alter
intake of the sweetened fat diet. STN inhibition also did not affect the breakpoint for sucrose pellets
during a 1-h PR-2 reinforcement schedule or impact the number of reinforcers earned on a 1-h
DRL-20s reinforcement schedule in non-deprived rats. In contrast, STN p-opioid receptor
stimulation significantly increased feeding on the palatable diet and reduced the reinforcers earned
on a DRL-20 schedule, although DAMGO microinfusions had no effect on PR-2 performance.
These data suggest that STN inhibition does not enhance incentive motivation for food in the
absence of food restriction and that STN p-opioid receptors play an important and unique role in
motivational processes. Pratt WE, Choi E, Guy EG. An examination of the effects of subthalamic
nucleus inhibition or p-opioid receptor stimulation on food-directed motivation in the non-deprived
rat. Behav Brain Res. 2012 May 1; 230(2): 365-373. Epub 2012 Feb 25.

Chronic Nicotine Exposure Inhibits Estrogen-Mediated Synaptic Functions In Hippocampus
Of Female Rats Nicotine, the addictive agent in cigarettes, reduces circulating estradiol-17p (E)
and inhibits E,-mediated intracellular signaling in hippocampus of female rats. In hippocampus, E,-
signaling regulates synaptic plasticity by phosphorylation of the N-methyl-D-aspartic acid receptor
subunit NR2B and cyclic-AMP response element binding protein (0CREB). Therefore, the authors
hypothesized that chronic nicotine exposure induces synaptic dysfunction in hippocampus of female
rats. Female rats were exposed to nicotine or saline for 16 days followed by electrophysiological
analysis of hippocampus. Briefly, population measurements of excitatory post-synaptic field
potentials (FEPSPs) were recorded from stratum radiatum of the CA1 hippocampal slice subfield. A
strict software-controlled protocol was used which recorded 30 min of baseline data (stimulation
rate of 1/min), a paired-pulse stimulation sequence followed by tetanic stimulation, and 1h of post-
tetanus recording. EPSP amplitude and the initial EPSP slope were measured off-line. The authors
then investigated by Western blot analysis the effects of nicotine on hippocampal estrogen receptor-
beta (ER-B), NR2B and pCREB. The results demonstrated significantly decreased post-tetanic
potentiation and paired-pulse facilitation at the 40, and 80 ms interval in nicotine-exposed rats
compared to the saline group. Western blot analysis revealed that nicotine decreased protein levels
of ER-B, NR2B, and pCREB. They also confirmed the role of E; in regulating NR2B and pCREB
phosphorylation by performing Western blots in hippocapmal tissue obtained from E,-treated
ovariectomized rats. In conclusion, chronic nicotine exposure attenuates short-term synaptic
plasticity, and the observed synaptic defects might be a consequence of loss of estradiol-17p-
signaling. However, determining the exact molecular mechanisms of chronic nicotine exposure on
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synaptic plasticity specific to the female brain require further investigation. Raval AP, Sick JT,
Gonzalez GJ, Defazio RA, Dong C, Sick TJ. Chronic nicotine exposure inhibits estrogen-mediated
synaptic functions in hippocampus of female rats. Neurosci Lett. 2012 May 23;517(1):41-6. Epub
2012 Apr 12.

Synergistic Inhibitory Effect Of Nicotine Plus Oral Contraceptive On Mitochondrial
Complex-1V Is Mediated By Estrogen Receptor-B In Female Rats Chronic nicotine and oral
contraceptive (NOC) exposure caused significant loss of hippocampal membrane-bound estrogen
receptor-beta (ER-PB) in female rats compared with exposure to nicotine alone. Mitochondrial ER-3
regulates estrogen-mediated mitochondrial structure and function; therefore, investigating the
impact of NOC on mitochondrial ER-f and its function could help delineate the harmful synergism
between nicotine and OC. In this study, the authors tested the hypothesis that NOC-induced loss of
mitochondrial ER-B alters the oxidative phosphorylation system protein levels and mitochondrial
respiratory function. This hypothesis was tested in hippocampal mitochondria isolated from female
rats exposed to saline, nicotine, OC or NOC for 16 days. NOC decreased the mitochondrial ER-j
protein levels and reduced oxygen consumption and complex IV (CIV) activity by 34% and 26%
compared with saline- or nicotine-administered groups, respectively. They also observed
significantly low protein levels of all mitochondrial-encoded CIV subunits after NOC as compared
with the nicotine or saline groups. Similarly, the silencing of ER-p reduced the phosphorylation of
cyclic-AMP response element binding protein, and also reduced levels of CIV mitochondrial-
encoded subunits after estrogen stimulation. Overall, these results suggest that mitochondrial ER-3
loss is responsible for mitochondrial malfunction after NOC. Raval AP, Dave KR, Saul I, Gonzalez
GJ, Diaz F. Synergistic inhibitory effect of nicotine plus oral contraceptive on mitochondrial
complex-1V is mediated by estrogen receptor-f in female rats. J Neurochem. 2012 Apr; 121(1):
157-167. doi: 10.1111/j.1471-4159.2012.07661.x. Epub 2012 Feb 6.

Glucose-Mediated Control Of Ghrelin Release From Primary Cultures Of Gastric Mucosal
Cells The peptide hormone ghrelin is released from a distinct group of gastrointestinal cells in
response to caloric restriction, whereas its levels fall after eating. The mechanisms by which ghrelin
secretion is regulated remain largely unknown. Here, the authors have used primary cultures of
mouse gastric mucosal cells to investigate ghrelin secretion, with an emphasis on the role of
glucose. Ghrelin secretion from these cells upon exposure to different d-glucose concentrations, the
glucose antimetabolite 2-deoxy-d-glucose, and other potential secretagogues was assessed. The
expression profile of proteins involved in glucose transport, metabolism, and utilization within
highly enriched pools of mouse ghrelin cells and within cultured ghrelinoma cells was also
determined. Ghrelin release negatively correlated with d-glucose concentration. Insulin blocked
ghrelin release, but only in a low d-glucose environment. 2-Deoxy-d-glucose prevented the
inhibitory effect of high d-glucose exposure on ghrelin release. MRNAs encoding several
facilitative glucose transporters, hexokinases, the ATP-sensitive potassium channel subunit Kir6.2,
and sulfonylurea type 1 receptor were expressed highly within ghrelin cells, although neither
tolbutamide nor diazoxide exerted direct effects on ghrelin secretion. These findings suggest that
direct exposure of ghrelin cells to low ambient d-glucose stimulates ghrelin release, whereas high d-
glucose and glucose metabolism within ghrelin cells block ghrelin release. Also, low d-glucose
sensitizes ghrelin cells to insulin. Various glucose transporters, channels, and enzymes that mediate
glucose responsiveness in other cell types may contribute to the ghrelin cell machinery involved in
regulating ghrelin secretion under these different glucose environments, although their exact roles in
ghrelin release remain uncertain. Sakata I, Park WM, Walker AK, Piper PK, Chuang JC, Osborne-
Lawrence S, Zigman JM. Glucose-mediated control of ghrelin release from primary cultures of
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gastric mucosal cells. Am J Physiol Endocrinol Metab. 2012 May; 302(10): E1300-310. Epub 2012
Mar 13.

Gender Differences In Craving and Cue Reactivity To Smoking and Negative Affect/Stress
Cues There is evidence that women may be less successful when attempting to quit smoking than
men. One potential contributory cause of this gender difference is differential craving and stress
reactivity to smoking- and negative affect/stress-related cues. The present human laboratory study
investigated the effects of gender on reactivity to smoking and negative affect/stress cues by
exposing nicotine dependent women (n = 37) and men (n = 53) smokers to two active cue types,
each with an associated control cue: (1) in vivo smoking cues and in vivo neutral control cues, and
(2) imagery-based negative affect/stress script and a neutral/relaxing control script. Both before and
after each cue/script, participants provided subjective reports of smoking-related craving and
affective reactions. Heart rate (HR) and skin conductance (SC) responses were also measured.
Results indicated that participants reported greater craving and SC in response to smoking versus
neutral cues and greater subjective stress in response to the negative affect/stress versus
neutral/relaxing script. With respect to gender differences, women evidenced greater craving, stress
and arousal ratings and lower valence ratings (greater negative emotion) in response to the negative
affect/stressful script. While there were no gender differences in responses to smoking cues, women
trended towards higher arousal ratings. Implications of the findings for treatment and tobacco-
related morbidity and mortality are discussed. Saladin ME, Gray KM, Carpenter MJ, LaRowe SD,
DeSantis SM, Upadhyaya HP. Gender differences in craving and cue reactivity to smoking and
negative affect/stress cues. Am J Addict. 2012 May-Jun; 21(3): 210-220. doi: 10.1111/].1521-
0391.2012.00232.x.

Electrode Calibration With A Microfluidic Flow Cell For Fast-Scan Cyclic Voltammetry
Fast-scan cyclic voltammetry (FSCV) is a common analytical electrochemistry tool used to measure
chemical species. It has recently been adapted for measurement of neurotransmitters such as
dopamine in awake and behaving animals (in vivo). Electrode calibration is an essential step in
FSCV to relate observed current to concentration of a chemical species. However, existing methods
require multiple components, which reduce the ease of calibrations. To this end, a microfluidic flow
cell (uFC) was developed as a simple device to switch between buffer and buffer with a known
concentration of the analyte of interest - in this case dopamine - in a microfluidic Y-channel. The
ability to quickly switch solutions yielded electrode calibrations with faster rise times and that were
more stable at peak current values. The uFC reduced the number of external electrical components
and produced linear calibrations over a range of concentrations. To demonstrate this, an electrode
calibrated with the pFC was used in FSCV recordings from a rat during the delivery of food reward
- a stimulus that reliably evokes a brief increase in current due to the oxidation of dopamine. Using
the linear calibration, dopamine concentrations were determined from the current responses evoked
during the behavioral task. The uFC is able to easily and quickly calibrate FSCV electrode
responses to chemical species for both in vitro and in vivo experiments. Sinkala E, McCutcheon JE,
Schuck MJ, Schmidt E, Roitman MF, Eddington DT._Electrode calibration with a microfluidic flow
cell for fast-scan cyclic voltammetry. Lab Chip. 2012 Jun 6; 12(13): 2403-2408. Epub 2012 Apr 20.

Involvement Of Metabotropic Glutamate Receptor 5 In Brain Reward Deficits Associated
With Cocaine and Nicotine Withdrawal and Somatic Signs Of Nicotine Withdrawal The
involvement of metabotropic glutamate 5 (mGlu5) receptors has been suggested in the reinforcing
effects of psychostimulants. However, little is known about the role of these receptors in
psychostimulant withdrawal. The role of mGlu5 receptors was assessed in the anhedonic and
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somatic aspects of psychostimulant withdrawal. Anhedonia was assessed with the discrete-trial
current-intensity intracranial self-stimulation (ICSS) procedure after the termination of cocaine
(180 mg kg(-1) day(-1), salt, 3 days, i.p.) or nicotine (40 mg kg(-1) day(-1), base, 28 days, s.c.)
administration via osmotic minipumps in mGlu5 receptor knockout (mGIuR5(-/-)) and wild-type
(mGIuR5(+/+)) mice. Somatic signs were assessed during nicotine withdrawal. The effects of the
nicotinic acetylcholine receptor antagonist mecamylamine on ICSS thresholds were assessed during
chronic nicotine administration. Nicotine-treated mGIluR5(+/+) and mGIuR5(-/-) mice
demonstrated similar threshold elevations during mecamylamine-precipitated withdrawal compared
with their saline-treated counterparts. During spontaneous nicotine and cocaine withdrawal,
thresholds in drug-withdrawing mGIuR5(+/+), but not mGIuR5(-/-), mice were elevated up to 72 h
of nicotine/cocaine withdrawal and then returned to baseline, indicating attenuation of withdrawal-
induced anhedonia in mGIuR5(-/-) mice. Nicotine-withdrawing mGIuR5(+/+), but not mGIuR5(-/-),
mice showed increases in somatic signs compared with saline-treated counterparts. mGIlu5 receptor
null mutation attenuates the anhedonic and somatic effects of psychostimulant withdrawal. This
attenuated withdrawal in mGIuR5(-/-) mice may result from the lack of drug-induced adaptations in
mGlIu5 receptor function that may occur in mGIluR5(+/+) mice with chronic drug administration.
Thus, these results suggest the involvement of mGIu5 receptors in psychostimulant dependence and
the mediation of the anhedonic and somatic signs of psychostimulant withdrawal. Stoker AK,
Olivier B, Markou A. Involvement of metabotropic glutamate receptor 5 in brain reward deficits
associated with cocaine and nicotine withdrawal and somatic signs of nicotine withdrawal.
Psychopharmacology (Berl). 2012 May; 221(2): 317-327. Epub 2011 Dec 3.

Chronic Corticosterone Exposure During Adolescence Reduces Impulsive Action But
Increases Impulsive Choice and Sensitivity To Yohimbine In Male Sprague-Dawley Rats
Chronic stress during adolescence is associated with an increased risk for alcoholism and addictive
disorders. Addiction is also associated with increased impulsivity, and stress during adolescence
could alter cortical circuits responsible for response inhibition. Therefore, the present study
determined the effect of chronic exposure to the stress hormone corticosterone (CORT) during
adolescence on tests of impulsivity in adulthood and examined possible biochemical mechanisms.
Male Sprague-Dawley rats were exposed to CORT by their drinking water during adolescence
(post-natal day 30-50). The rats were then tested in adulthood to assess behavior on the 5-choice
serial reaction time task (5CSRTT), stop-signal reaction time task (SSRTT), and the delay-
discounting task, which differentially assess attention, impulsive action, and impulsive choice.
Yohimbine-induced impulsivity on the 5CSRTT and biochemical analysis of the lateral orbital
frontal cortex (IOFC) was also assessed owing to the ability of yohimbine to activate the
hypothalamic-pituitary-adrenal axis and influence impulsivity. Adolescent CORT-treated rats were
found to behave largely like controls on the 5CSRTT, but did show reduced premature responses
when the intertrial interval was increased. Nevertheless, the CORT-treated rats tended to have more
yohimbine-induced impulsive responses at low doses on this task, which was not found to be due to
increased pCREB in the IOFC, but could be related to a higher expression/activity of the AMPA
receptor subunit GIuR1. Adolescent CORT-treated rats performed more accurately on the SSRTT,
but showed greater impulsivity on the delay-discounting task, as indicated by steeper discounting
functions. Therefore, adolescent CORT exposure reduced impulsive action but increased impulsive
choice, indicating that chronic stress hormone exposure in adolescence can have long-term
consequences on behavior. Torregrossa MM, Xie M, Taylor JR. Chronic corticosterone exposure
during adolescence reduces impulsive action but increases impulsive choice and sensitivity to
yohimbine in male Sprague-Dawley rats. Neuropsychopharmacology. 2012 Jun; 37(7): 1656-1670.
doi: 10.1038/npp.2012.11. Epub 2012 Feb 15.
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Gender Differences In Smoking Following An Implicit Mood Induction Smoking is
significantly associated with negative affect, which may play an especially important role in the
smoking behavior of women. The purpose of this laboratory study was to examine the role of
gender in the relationship of negative mood and smoking maintenance for male and female smokers
following an implicit mood induction using music. Ninety adult smokers (50% female) completed a
laboratory session during which they were randomly assigned to a negative mood induction, a
positive mood induction, or a neutral mood condition. Latency to smoke and number of cigarettes
smoked were assessed during an ad libitum smoking period following the mood induction. Female
smokers began smoking more quickly following the negative mood induction when compared with
males. There were no gender differences in the number of cigarettes smoked or for cravings to
smoke by mood condition. This study demonstrated gender differences in the relationship between
negative affect and smoking behavior following an implicit and subtle mood manipulation. A better
understanding of gender differences in smoking behavior can provide valuable information about
mechanisms that maintain smoking behavior and guide treatment development to help adults quit
smoking. Weinberger AH, McKee SA. Gender differences in smoking following an implicit mood
induction. Nicotine Tob Res. 2012 May; 14(5): 621-625. Epub 2011 Sep 8.

Intrathecal Cannabilactone CB(2)R Agonist, AM1710, Controls Pathological Pain and
Restores Basal Cytokine Levels Spinal glial and proinflammatory cytokine actions are strongly
implicated in pathological pain. Spinal administration of the anti-inflammatory cytokine interleukin
(IL)-10 abolishes pathological pain and suppresses proinflammatory IL-1p and tumor necrosis
factor alpha (TNF-a). Drugs that bind the cannabinoid type-2 receptor (CB(2)R) expressed on
spinal glia reduce mechanical hypersensitivity. To better understand the CB(2)R-related anti-
inflammatory profile of key anatomical nociceptive regions, the authors assessed mechanical
hypersensitivity and protein profiles following intrathecal application of the cannabilactone CB(2)R
agonist, AM1710, in 2 animal models; unilateral sciatic nerve chronic constriction injury (CCI), and
spinal application of human immunodeficiency virus-1 glycoprotein 120 (gp120), a model of peri-
spinal immune activation. In CCI animals, lumbar dorsal spinal cord and corresponding dorsal root
ganglia (DRG) were evaluated by immunohistochemistry for expression of IL-10, IL-18,
phosphorylated p38-mitogen-activated-kinase (p-p38MAPK), a pathway associated with
proinflammatory cytokine production, glial cell markers, and degradative endocannabinoid
enzymes, including monoacylglycerol lipase (MAGL). AM1710 reversed bilateral mechanical
hypersensitivity. CCI revealed decreased IL-10 expression in dorsal spinal cord and DRG, while
AM1710 resulted in increased IL-10, comparable to controls. Adjacent DRG and spinal sections
revealed increased IL-1p, p-p38MAPK, glial markers, and/or MAGL expression, while AM1710
suppressed all but spinal p-p38MAPK and microglial activation. In spinal gp120 animals, AM1710
prevented bilateral mechanical hypersensitivity. For comparison to immunohistochemistry, IL-1
and TNF-a protein quantification from lumbar spinal and DRG homogenates was determined, and
revealed increased DRG IL-1f protein levels from gp120, that was robustly prevented by AM1710
pretreatment. Cannabilactone CB(2)R agonists are emerging as anti-inflammatory agents with pain
therapeutic implications. Wilkerson JL, Gentry KR, Dengler EC, Wallace JA, Kerwin AA, Armijo
LM, Kuhn MN, Thakur GA, Makriyannis A, Milligan ED. Intrathecal cannabilactone CB(2)R
agonist, AM1710, controls pathological pain and restores basal cytokine levels. Pain. 2012 May;
153(5): 1091-1106. Epub 2012 Mar 17.
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Analgesia Or Addiction?: Implications For Morphine Use After Spinal Cord Injury Opioid
analgesics are among the most effective agents for treatment of moderate to severe pain. However,
the use of morphine after a spinal cord injury (SCI) can potentiate the development of paradoxical
pain symptoms, and continuous administration can lead to dependence, tolerance, and addiction.
Although some studies suggest that the addictive potential of morphine decreases when it is used to
treat neuropathic pain, this has not been studied in a SCI model. Accordingly, the present studies
investigated the addictive potential of morphinein a rodent model of SCI using conditioned place
preference (CPP) and intravenous self-administration paradigms. A contusion injury significantly
increased the expression of a CPP relative to sham and intact controls in the acute phase of injury.
However, contused animals self-administered significantly less morphine than sham and intact
controls, but this was dose-dependent; at a high concentration, injured rats exhibited an increase in
drug-reinforced responses over time. Exposure to a high concentration of morphine impeded weight
gain and locomotor recovery. The authors suggest that the increased preference observed in injured
rats reflects a motivational effect linked in part to the drug's anti-nociceptive effect. Further,
although injured rats exhibited a suppression of opiate self-administration, when given access to a
high concentration, addictive-like behavior emerged and was associated with poor recovery. Woller
SA, Moreno GL, Hart N, Wellman PJ, Grau JW, Hook MA. Analgesia or addiction?: Implications
for morphine use after spinal cord injury. J Neurotrauma. 2012 May 20; 29(8): 1650-1662. Epub
2012 Apr 2.

Genetic Modulation Of Plasma NPY Stress Response Is Suppressed In Substance Abuse:
Association With Clinical Outcomes Neuropeptide Y (NPY) is involved in stress regulation.
Genetic variations predict plasma NPY and neural correlates of emotion and stress. The authors
examined whether the functional NPY haplotype modulates stress-induced NPY and anxiety
responses, and if plasma NPY stress responses are associated with substance dependence outcomes.
Thirty-seven treatment-engaged, abstinent substance dependent (SD) patients and 28 healthy
controls (HCs) characterized on NPY diplotypes (HH: high expression; HLLL.: intermediate/low
expression) were exposed to stress, alcohol/drug cues and neutral relaxing cues, using
individualized guided imagery, in a 3-session laboratory experiment. Plasma NPY, heart rate and
anxiety were assessed. Patients were prospectively followed for 90-days post-treatment to assess
relapse outcomes. HH individuals showed significantly lower stress-induced NPY with greater
heart rate and anxiety ratings, while the HLLL group showed the reverse pattern of NPY, anxiety
and heart rate responses. This differential genetic modulation of NPY stress response was
suppressed in the SD group, who showed no stress-related increases in NPY and higher heart rate
and greater anxiety, regardless of diplotype. Lower NPY predicted subsequent higher number of
days and greater amounts of post-treatment drug use. These preliminary findings are the first to
document chronic drug abuse influences on NPY diplotype expression where NPY diplotype
modulation of stress-related plasma NPY, heart rate and anxiety responses was absent in the
substance abuse sample. The finding that lower stress-related NPY is predictive of greater relapse
severity provides support for therapeutic development of neuropeptide Y targets in the treatment of
substance use disorders. Xu K, Hong KA, Zhou Z, Hauger RL, Goldman D, Sinha R. Genetic
modulation of plasma NPY stress response is suppressed in substance abuse: association with
clinical outcomes. Psychoneuroendocrinology. 2012 Apr; 37(4): 554-564. Epub 2011 Sep 13.

Sex Differences In The Effects Of Social and Physical Environment On Novelty-Induced
Exploratory Behavior and Cocaine-Stimulated Locomotor Activity In Adolescent Rats Many
factors influence the rewarding effects of drugs such as cocaine. The present study was done to
determine whether social and environmental factors alter behavior in adolescent male and female
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rats. On postnatal day (PND) 23, rats were housed in one of several same-sex conditions. Both
social (number of rats per cage) and environmental (availability of toys) factors were manipulated.
Socially isolated rats were housed alone (1 rat/cage) in an environment that either was impoverished
(with no toys; I1) or enriched (with toys; IE). Standard housing for these studies was social and
impoverished, which was 2 rats/cage with no toys (S12). Other rats were housed 2/cage with toys
(SE2), or 3/cage with (SE3) or without (S13) toys. On PND 37, novelty-induced locomotor activity
was measured for 30min. On PND 44-46, locomotor activity in response to an injection of 5mg/kg
cocaine was measured for 60min each day. For male rats, only social conditions altered novelty-
induced activity. Males housed in groups of three had the most activity, compared to pair-housed
and isolated rats. For females, social and environmental enrichment interacted to alter novelty-
induced activity. In contrast to males, isolated females had increased activity, compared to group-
housed females. Further, isolated females in impoverished environments had more activity than
isolated females in enriched environments and group-housed females in impoverished
environments. The effect of environmental enrichment on cocaine-stimulated locomotor activity
was altered depending upon the number of rats living in a cage for males. For females, only social
conditions altered cocaine-stimulated behavior, with activity increasing with the number of rats in
the cage, regardless of environmental enrichment. These data show that social and environmental
enrichment differentially alter novelty-induced and cocaine-stimulated locomotor activity in
adolescent male and female rats. Zakharova E, Starosciak A, Wade D, lzenwasser S. Sex
differences in the effects of social and physical environment on novelty-induced exploratory
behavior and cocaine-stimulated locomotor activity in adolescent rats. Behav Brain Res. 2012 Apr
21; 230(1): 92-99. Epub 2012 Feb 7.

Environmental Enrichment Counters Cocaine Abstinence-Induced Stress and Brain
Reactivity To Cocaine Cues But Fails To Prevent The Incubation Effect Environmental
enrichment (EE) during a period of forced abstinence attenuates incentive motivational effects of
cocaine-paired stimuli. Here the authors examined whether EE during forced abstinence from
cocaine self-administration would prevent time-dependent increases in cue-elicited cocaine-seeking
behavior (i.e. the incubation effect). Rats were trained to self-administer cocaine, which was paired
with light/tone cues, for 15 days while living in isolated conditions (IC). Controls received yoked
saline infusions. Subsequently, rats were assigned to live in either continued IC or EE for either 1 or
21 days of forced abstinence prior to a test for cocaine-seeking behavior. During testing, responding
resulted only in presentation of the light/tone cues. Contrary to the authors’ prediction, cocaine-
seeking behavior increased over time regardless of living condition during abstinence; however, EE
attenuated cocaine-seeking behavior relative to IC regardless of length of abstinence. Brains were
harvested and trunk blood was collected immediately after the 60-minute test and later assayed.
Results indicated that short-term EE elevated hippocampal brain-derived neurotrophic factor and
reduced plasma corticosterone compared with IC. Furthermore, 21 days of EE during forced
abstinence prevented increases in the cue-elicited amygdala phosphorylated extracellular signal-
regulated kinase expression that was observed in IC rats. These findings suggest that EE attenuates
incentive motivational effects of cocaine cues through a mechanism other than preventing the
incubation effect, perhaps involving reduction of stress and neural activity in response to cocaine-
paired cues during acute withdrawal. Thiel KJ, Painter MR, Pentkowski NS, Mitroi D, Crawford
CA, Neisewander JL. Environmental enrichment counters cocaine abstinence-induced stress and
brain reactivity to cocaine cues but fails to prevent the incubation effect. Addiction Biol. 2012 Mar;
17(2): 365-377.
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Long-Term Effects Of Juvenile Nicotine Exposure On Abstinence-Related Social Anxiety-
Like Behavior and Amygdalar Cannabinoid Receptor 1 (CB1R) mRNA Expression In The
Novelty-Seeking Phenotype A rat model of novelty-seeking phenotype predicts vulnerability to
nicotine relapse where locomotor reactivity to novelty is used to rank high (HR) versus low (LR)
responders. The present study investigates the implication of cannabinoid receptor 1 (CB1R) in the
basolateral (BLA) and the central (CeA) nuclei of amygdale in behaviorally sensitizing effects of
nicotine and accompanying social anxiety following juvenile nicotine training and a 1- or 3-wk
injection-free period in the novelty-seeking phenotype. Sprague-Dawley rats were phenotype
screened, and received four, saline (1 ml/kg; s.c) or nicotine (0.35 mg/kg; s.c) injections, followed
by a 1- or 3-wk injection-free period. Subsequently, animals were challenged with a low dose of
nicotine (0.1 mg/Kkg; s.c.), subjected to the social interaction test and sacrificed. In situ hybridization
histochemistry was used to assess CB1R messenger RNA (MRNA) levels in the amygdala. Nicotine
pre-trained HRs displayed expression of locomotor sensitization to nicotine challenge along with
enhanced social anxiety compared to saline pre-trained controls following a 1- or 3-wk injection-
free period. HR-specific behavioral effects were accompanied by decreased CB1R mRNA levels in
the CeA and the BLA following a 1-wk injection-free period. Decreased CB1R mRNA levels in
both compartments of the amygdala were also observed following nicotine challenge in saline pre-
trained HRs after a 3-wk injection-free period compared to HRs after a 1-wk injection-free period.
These findings show robust, long-lasting expression of behavioral sensitization to nicotine in HRs
associated with changes in amygdalar CB1R mRNA as a potential substrate for abstinence-related
anxiety. Aydin C, Oztan O, Isgor C. Long-term effects of juvenile nicotine exposure on abstinence-
related social anxiety-like behavior and amygdalar cannabinoid receptor 1 (CB1R) mRNA
expression in the novelty-seeking phenotype. Behav Brain Res. 2012 Mar 1; 228(1): 236-239.

Role of a7- and B4-Containing Nicotinic Acetylcholine Receptors in the Affective and Somatic
Aspects of Nicotine Withdrawal: Studies in Knockout Mice To assess which nicotinic
acetylcholine receptors (nAChRs) are involved in the aversive aspects of nicotine withdrawal, brain
reward function and the somatic signs of nicotine withdrawal were assessed in mice that lack a7 and
B4 nAChR subunits. Brain reward function was assessed with the intracranial self-stimulation
(ICSS) procedure, in which elevations in ICSS thresholds reflect an anhedonic mood state. At 3-6 h
of spontaneous nicotine/saline withdrawal, thresholds were elevated in nicotine-withdrawing a7*"*
and B4, but not a7 or B4, mice compared with saline-withdrawing mice, indicating a delay in
the onset of withdrawal in the knockout mice. From 8 to 100 h of withdrawal, thresholds in o7
and a7 "~ mice were equally elevated, whereas thresholds in B4+/ " and B47/ ~ mice returned to
baseline levels. Somatic signs were attenuated in nicotine-withdrawing B4, but not a7, mice.
Administration of a low dose of the NAChR antagonist mecamylamine induced threshold elevations
in o7, but not a7**, mice, whereas the highest dose tested only elevated thresholds in o7 mice.
Mecamylamine-induced threshold elevations were similar in $4 ' and p4™* mice. In conclusion,
null mutation of the a7 and 4 nAChR subunits resulted in a delayed onset of the anhedonic aspects
of the spontaneous nicotine withdrawal syndrome. Previous findings of attenuated somatic signs of
nicotine withdrawal in 4", but not a7 ", mice were confirmed in the present study, indicating an
important role for f4-containing NAChRs in the somatic signs of nicotine withdrawal. The
mecamylamine-precipitated withdrawal data suggest that compensatory adaptations may occur in
constitutive a7~ mice or that mecamylamine may interact with other receptors besides NAChRs in
these mice. In summary, the present results indicate an important role for a7 and p4-containing
nAChRs in the anhedonic or somatic signs of nicotine withdrawal. Stoker AK, Olivier B, Markou A.
Role of a7- and p4-Containing Nicotinic Acetylcholine Receptors in the Affective and Somatic
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Aspects of Nicotine Withdrawal: Studies in Knockout Mice. Beh Genetics. 2012 May; 42(3): 423-
436.

Enhanced Extinction Of Cocaine Seeking In Brain-Derived Neurotrophic Factor Val66Met
Knock-In Mice The Val66Met polymorphism in the brain-derived neurotropic factor (BDNF)
gene results in alterations in fear extinction behavior in both human populations and mouse models.
However, it is not clear whether this polymorphism plays a similar role in extinction of appetitive
behaviors. Therefore, the authors examined operant learning and extinction of both food and
cocaine self-administration behavior in an inbred genetic knock-in mouse strain expressing the
variant BDNF. These mice provide a unique opportunity to relate alterations in aversive and
appetitive extinction learning as well as provide insight into how human genetic variation can lead
to differences in behavior. BDNFM®Me mice exhibited a severe deficit in operant learning as
demonstrated by an inability to learn the food self-administration task. Therefore, extinction
experiments were performed comparing wildtype (BDNFY"V® animals to mice heterozygous for
the Met allele (BDNFva"MEt), which did not differ in food or cocaine self-administration behavior. In
contrast to the deficit in fear extinction previously demonstrated in these mice, we found that
BDNFY¥M mice exhibited more rapid extinction of cocaine responding compared to wildtype
mice. No differences were found between the genotypes in the extinction of food self-
administration behavior or the reinstatement of cocaine seeking, indicating that the effect is specific
to extinction of cocaine responding. These results suggest that the molecular mechanisms
underlying aversive and appetitive extinction are distinct from one another and BDNF may play
opposing roles in the two phenomena. Briand LA, Lee FS, Blendy JA, Pierce RC. Enhanced
extinction of cocaine seeking in brain-derived neurotrophic factor Val66Met knock-in mice. Eur J
Neurosci. 2012 Mar; 35(6): 932-9309.

Cocaine Abstinence Alters Nucleus Accumbens Firing Dynamics During Goal-Directed
Behaviors For Cocaine and Sucrose Distinct subsets of nucleus accumbens (NAc) neurons
differentially encode goal-directed behaviors for natural vs. drug rewards [R. M. Carelli et al.
(2000)The Journal of Neuroscience, 20, 4255-4266], and the encoding of cocaine-seeking is altered
following cocaine abstinence [J. A. Hollander & R. M. Carelli (2007) The Journal of Neuroscience,
27, 3535-3539]. Here, electrophysiological recording procedures were used to determine if the
selective encoding of natural vs. cocaine reward by NAc neurons is: (i) maintained when the natural
reinforcer is a highly palatable sweet tastant and (ii) altered by cocaine abstinence. Rats (n = 14)
were trained on a multiple schedule of sucrose reinforcement and cocaine self-administration (2—

3 weeks) and NAc activity was recorded during the task before and after 30 days of cocaine
abstinence. Of 130 cells recorded before abstinence, 82 (63%) displayed patterned discharges
(increases or decreases in firing rate, termed phasic activity) relative to operant responding for
sucrose or cocaine. As in previous reports, the majority of those cells displayed nonoverlapping
patterns of activity during responding for sucrose vs. cocaine. Specifically, only 17 (21%) showed
similar patterns of activity (i.e. overlapping activity) across the two reinforcer conditions. After
abstinence, this pattern was largely maintained, 23 of 70 phasic cells (33%) were overlapping.
However, cocaine abstinence altered the overall percentage of selectively active neurons across
reinforcer conditions. Specifically, significantly more neurons became selectively activated during
cocaine-directed behaviors than during sucrose-directed behaviors. The results indicate that,
although the selective encoding of cocaine and natural rewards is maintained even with a highly
palatable substance, 30 days of cocaine abstinence dynamically alters the overall population
encoding of natural and drug rewards by NAc neurons. Cameron CM, Carelli RM. Cocaine
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abstinence alters nucleus accumbens firing dynamics during goal-directed behaviors for cocaine and
sucrose. Eur J Neurosci. 2012 Mar; 35(6): 940-951.

Varenicline Dose Dependently Enhances Responding for Nonpharmacological Reinforcers
and Attenuates the Reinforcement-Enhancing Effects of Nicotine Varenicline (VAR), a partial
nicotinic agonist, is one of the most effective smoking cessation pharmacotherapies. The therapeutic
efficacy of VAR could be partly the result of substituting for and/or blocking the reinforcement-
enhancing effects of nicotine (NIC). The authors assessed the effects of VAR alone and in
combination with NIC (0.4 mg/kg) while rats pressed the lever for a moderately reinforcing visual
stimulus (VS). Rats were injected with placebo (0.9% saline), NIC, VAR (0.1-1 mg/kg), or NIC +
VAR. A follow-up study was conducted with a broader dose range of VAR-alone dosages (0.01-3.0
mg/kg). All drug manipulations were conducted in a between-subjects design to prevent
confounding effects of repeated exposure. There was a dose-dependent effect of VAR alone.
Moderate doses of VAR (0.1 and 1.0 mg/kg) increased the number of VS presentations earned,
while lower and higher VAR doses (0.01 and 3.0 mg/kg) did not change responding for the VS.
VAR dose dependently attenuated the reinforcement-enhancing effects of NIC, with the highest
dose (1.0 mg/kg) exhibiting the greatest antagonist effect. The results of these studies support the
assertion that the therapeutic efficacy of VAR may be due to the partial agonist characteristics of
the drug, specifically, its ability to partially replace the reinforcement-enhancing effects of NIC as
well as antagonize these effects. Levin ME, Weaver MT, Palmatier MI, Caggiula AR, Sved AF,
Donny EC. Varenicline dose dependently enhances responding for nonpharmacological reinforcers
and attenuates the reinforcement-enhancing effects of nicotine. Nic Tobacco Res. 2012 Mar; 14(3):
299-305.

Developmental Effects Of Acute, Chronic, and Withdrawal From Chronic Nicotine

On Fear Conditioning Pre-adolescence and adolescence are developmental periods associated
with increased vulnerability for tobacco addiction, and exposure to tobacco during these periods
may lead to long-lasting changes in behavioral and neuronal plasticity. The present study examined
the short- and long-term effects of nicotine and nicotine withdrawal on fear conditioning in pre-
adolescent, adolescent, and adult mice, and potential underlying substrates that may mediate the
developmental effects of nicotine, such as changes in nicotinic acetylcholine receptor (nAChR)
binding, CREB expression, and nicotine metabolism. Age related differences existed in sensitivity
to the effects of acute nicotine, chronic nicotine and nicotine withdrawal on contextual fear
conditioning (no changes in cued fear conditioning were seen); younger mice were more sensitive
to the acute effects and less sensitive to the effects of nicotine withdrawal 24 h post treatment
cessation. Developmental differences in nAChR binding were associated with the effects of nicotine
withdrawal on contextual learning. Developmental differences in nicotine metabolism and CREB
expression were also observed, but were not related to the effects of nicotine withdrawal on
contextual learning 24 h post treatment. Chronic nicotine exposure during pre-adolescence or
adolescence, however, produced long-lasting impairments in contextual learning that were observed
during adulthood, whereas adult chronic nicotine exposure did not. These developmental effects
could be related to changes in CREB. Overall, there is a developmental shift in the effects of
nicotine on hippocampus-dependent learning and developmental exposure to nicotine results in
adult cognitive deficits; these changes in cognition may play an important role in the development
and maintenance of nicotine addiction. Portugal GS, Wilkinson DS, Turner JR, Blendy JA, Gould
TJ. Neurobiol Learn Mem. 2012 May; 97(4): 355-494.
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Conditioned Response Evoked by Nicotine Conditioned Stimulus Preferentially Induces c-Fos
Expression in Medial Regions of Caudate-Putamen Nicotine has both unconditioned and
conditioned stimulus properties. Conditioned stimulus properties of nicotine may contribute to the
tenacity of nicotine addiction. The purpose of this experiment was to use neurohistochemical
analysis of rapidly developing c-Fos protein to elucidate neurobiological loci involved in the
processing of nicotine as an interoceptive conditioned stimulus (CS). Rats were injected (SC) in an
intermixed fashion with saline or nicotine (16 sessions of each) and placed in conditioning
chambers where they were given one of the three conditions depending on group assignment: (a)
nicotine paired 100% of the time with intermittent access to sucrose (nicotine-CS condition), (b)
nicotine and saline each paired 50% of the time with sucrose (chamber-CS condition), or (c) no
sucrose US control (CS-alone condition). Rats in the nicotine-CS condition acquired the
discrimination as evidenced by goal-tracking (ie, increased dipper entries before initial sucrose
delivery) only on nicotine sessions. The chamber-CS condition showed goal-tracking on all
sessions; no goal-tracking was seen in the CS-alone condition. On the test day, rats in each
condition were challenged with saline or nicotine and later assessed for c-Fos immunoreactivity. In
concordance with previous reports, nicotine induced c-Fos expression in the majority of areas
tested; however, learning-dependent expression was specific to dorsomedial and ventromedial
regions of caudate-putamen (dmCPu, vmCPu). Only rats in the nicotine-CS condition, when
challenged with nicotine, had higher c-Fos expression in the dmCPu and vmCPu. These results
suggest that medial areas of CPu involved in excitatory conditioning with an appetitive nicotine CS.
Charntikov S, Tracy ME, Zhao C, Li M, Bevins RA. Conditioned response evoked by nicotine
conditioned stimulus preferentially induces c-fos expression in medial regions of caudate-putamen.
Neuropsychopharmacol. 2012 Mar; 37(4): 876-884.

Attention-Related Pearce-Kaye-Hall Signals in Basolateral Amygdala Require the Midbrain
Dopaminergic System Neural activity in basolateral amygdala has recently been shown to reflect
surprise or attention as predicted by the Pearce-Kaye-Hall model (PKH)-an influential model of
associative learning. Theoretically, a PKH attentional signal originates in prediction errors of the
kind associated with phasic firing of dopamine neurons. This requirement for prediction errors,
coupled with projections from the midbrain dopamine system into basolateral amygdala, suggests
that the PKH signal in amygdala may depend on dopaminergic input. To test this, the authors
recorded single unit activity in basolateral amygdala in rats with 6-hydroxydopamine or sham
lesions of the ipsilateral midbrain region. Neurons were recorded as the rats performed a task
previously used to demonstrate both dopaminergic reward prediction errors and attentional signals
in basolateral amygdala neurons. The authors found that neurons recorded in sham lesioned rats
exhibited the same attention-related PKH signal observed in previous studies. By contrast, neurons
recorded in rats with ipsilateral 6-hydroxydopamine lesions failed to show attentional signaling.
These results indicate a linkage between the neural instantiations of the basolateral complex of the
amygdala attentional signal and dopaminergic prediction errors. Such a linkage would have
important implications for understanding both normal and aberrant learning and behavior,
particularly in diseases thought to have a primary effect on dopamine systems, such as addiction
and schizophrenia. Esber GR, Roesch MR, Bali S, Trageser J, Bissonette GB, Puche AC, Holland
PC, Schoenbaum G. Attention-related Pearce-Kaye-Hall signals in basolateral amygdala require the
midbrain dopaminergic system. Biol Psychiatry. 2012 Jul 2. [Epub ahead of print]
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Quantifying Individual Variation In The Propensity To Attribute Incentive Salience To
Reward Cues If reward-associated cues acquire the properties of incentive stimuli they can come
to powerfully control behavior, and potentially promote maladaptive behavior. Pavlovian incentive
stimuli are defined as stimuli that have three fundamental properties: they are attractive, they are
themselves desired, and they can spur instrumental actions. The authors have found, however, that
there is considerable individual variation in the extent to which animals attribute Pavlovian
incentive motivational properties (“incentive salience™) to reward cues. The purpose of this paper
was to develop criteria for identifying and classifying individuals based on their propensity to
attribute incentive salience to reward cues. To do this, the authors conducted a meta-analysis of a
large sample of rats (N=1,878) subjected to a classic Pavlovian conditioning procedure. They then
used the propensity of animals to approach a cue predictive of reward (one index of the extent to
which the cue was attributed with incentive salience), to characterize two behavioral phenotypes in
this population: animals that approached the cue (“'sign-trackers™) vs. others that approached the
location of reward delivery (“"goal-trackers"). This variation in Pavlovian approach behavior
predicted other behavioral indices of the propensity to attribute incentive salience to reward cues.
Thus, the procedures reported here should be useful for making comparisons across studies and for
assessing individual variation in incentive salience attribution in small samples of the population, or
even for classifying single animals. Meyer PJ, Lovic V, Saunders BT, Yager LM, Flagel SB,
Morrow JD, Robinson TE. Quantifying individual variation in the propensity to attribute incentive
salience to reward cues. PL0oS One. 2012; 7(6): €38987. Epub 2012 Jun 22.

Effects Of Acute Administration Of Nicotinic and Muscarinic Cholinergic Agonists and
Antagonists On Performance In Different Cost-Benefit Decision Making Tasks In Rats
Alterations in cost-benefit decision making accompany numerous neuropsychiatric conditions,
including schizophrenia, attention deficit hyperactivity disorder, and addiction. Central cholinergic
systems have been linked to the etiology and/or treatment of many of these conditions, but little is
known about the role of cholinergic signaling in cost-benefit decision making. The goal of these
experiments was to determine how cholinergic signaling is involved in cost-benefit decision
making, using a behavioral pharmacological approach. Male Long-Evans rats were trained in either
"probability discounting” or "delay discounting" tasks, in which rats made discrete-trial choices
between a small food reward and a large food reward associated with either varying probabilities of
omission or varying delays to delivery, respectively. The effects of acute administration of different
doses of nicotinic and muscarinic acetylcholine receptor agonists and antagonists were assessed in
each task. In the probability discounting task, acute nicotine administration (1.0 mg/kg)
significantly increased choice of the large risky reward, and control experiments suggested that this
was due to robust nicotine-induced impairments in behavioral flexibility. In the delay discounting
task, the muscarinic antagonists scopolamine (0.03, 0.1, and 0.3 mg/kg) and atropine (0.3 mg/kg)
both significantly increased choice of the small immediate reward. Neither mecamylamine nor
oxotremorine produced reliable effects on either of the decision making tasks. These data suggest
that cholinergic receptors play multiple roles in decision making contexts which include
consideration of reward delay or probability. These roles should be considered when targeting these
receptors for therapeutic purposes. Mendez IA, Gilbert RJ, Bizon JL, Setlow B. Effects of acute
administration of nicotinic and muscarinic cholinergic agonists and antagonists on performance in
different cost-benefit decision making tasks in rats. Psychopharmacology (Berl). 2012 Jul 4. [Epub
ahead of print]
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Dopamine Neurons In The Ventral Tegmental Area Fire Faster In Adolescent Rats Than In
Adults Adolescence may be a period of vulnerability to drug addiction. In rats, elevated firing
activity of ventral tegmental area (VTA) dopamine neurons predicts enhanced addiction liability.
The authors’ aim was to determine if dopamine neurons are more active in adolescents than in
adults, and to examine mechanisms underlying any age-related difference. VTA dopamine neurons
fired faster in adolescents than in adults, measured with in vivo extracellular recordings. Dopamine
neuron firing can be divided into non-bursting (single spikes) and bursting activity (clusters of high
frequency spikes). Non-bursting activity was higher in adolescents compared with adults.
Frequency of burst events did not differ between ages, but bursts were longer in adolescents than in
adults. Elevated dopamine neuron firing in adolescent rats was also observed in cell-attached
recordings in ex vivo brain slices. Using whole-cell recordings we found that passive and active
membrane properties were similar across ages. Hyperpolarization-activated cation currents (lh) and
small conductance calcium-activated potassium (SK) channel currents were also comparable across
ages. The authors found no difference in dopamine D2-class autoreceptor function across ages,
although the high baseline firing in adolescents resulted in autoreceptor activation being less
effective at silencing neurons. Finally, AMPA receptor-mediated SEPSCs occurred at lower
frequency in adolescents; GABAA receptor-mediated sIPSCs occurred both at lower frequency and
smaller amplitude in adolescents. In conclusion, VTA dopamine neurons fire faster in adolescence,
potentially because GABA tone increases as rats reach adulthood. This elevation of firing rate
during adolescence is consistent with it representing a vulnerable period for developing drug
addiction. McCutcheon JE, Conrad KL, Carr SB, Ford KA, McGehee DS, Marinelli M. Dopamine
neurons in the ventral tegmental area fire faster in adolescent rats than in adults. J Neurophysiol.
2012 Jun 20. [Epub ahead of print]

Changes In Expression Of C-Fos Protein Following Cocaine-Cue Extinction Learning
Extinguishing abnormally strengthened learned responses to cues associated with drugs of abuse
remains a key tactic for alleviating addiction. To assist in developing pharmacotherapies to augment
exposure therapy for relapse prevention, investigation into neurobiological underpinnings of drug-
cue extinction learning is needed. The authors used regional analyses of c-Fos and GIuR2 protein
expression to delineate neural activity and plasticity that may be associated with cocaine-cue
extinction learning. Rats were trained to self-administer cocaine paired with a light cue, and later
underwent a single 2h extinction session for which cocaine was withheld but response-contingent
cues were presented (cocaine-cue extinction). Control groups consisted of rats yoked to animals
self-administering cocaine and receiving saline non-contingently followed by an extinction session,
or rats trained to self-administer cocaine followed by a no-extinction session for which levers were
retracted, and cocaine and cues were withheld. Among 11 brain sites examined, extinction training
increased c-Fos expression in basolateral amygdala and prelimbic prefrontal cortex of cocaine-cue
extinguished rats relative to both control conditions. In dorsal subiculum and infralimbic prefrontal
cortex, extinction training increased c-Fos expression in both cocaine-cue and saline-cue
extinguished rats relative to the no-extinction control condition. GIUR2 protein expression was not
altered in any site examined after extinction or control training. Findings suggest that basolateral
amygdala and prelimbic prefrontal cortex neurons are activated during acquisition of cocaine-cue
extinction learning, a process that is independent of changes in GIuR2 abundance. Other sites are
implicated in processing the significance of cues that are present early in extinction training. Nic
Dhonnchadha BA, Lovascio BF, Shrestha N, Lin A, Leite-Morris KA, Man HY, Kaplan GB,
Kantak KM. Changes in expression of c-Fos protein following cocaine-cue extinction learning.
Behav Brain Res. 2012 Jun 18. [Epub ahead of print].
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Bilateral Lesions of the Thalamic Trigeminal Orosensory Area Dissociate Natural From Drug
Reward in Contrast Paradigms Substance abuse and addiction are associated with an apparent
devaluation of, and inattention to, natural rewards. This consequence of addiction can be modeled
using a reward comparison paradigm where rats avoid intake of a palatable taste cue that comes to
predict access to a drug of abuse. Evidence suggests rats avoid intake following such pairings, at
least in part, because the taste cue pales in comparison to the highly rewarding drug expected in the
near future. In accordance, lesions of the gustatory thalamus or cortex eliminate avoidance of a taste
cue when paired with either a drug of abuse or a rewarding sucrose solution, but not when paired
with the aversive agent, LiCl. The present study used bilateral ibotenic acid lesions to evaluate the
role of a neighboring thalamic structure, the trigeminal orosensory area (TOA), in avoidance of a
gustatory cue when paired with sucrose (Experiment 1), morphine (Experiment 2), cocaine
(Experiment 3), or LiCl (Experiment 4). The results show that the TOA lesion disrupts, but does not
eliminate avoidance of a taste cue that predicts access to a preferred sucrose solution and leaves
intact the development of a LiCl-induced conditioned taste aversion. The lesion does, however,
eliminate the suppression of intake of a taste cue when paired with experimenter-administered
morphine or cocaine using our standard parameters. As such, this is the first manipulation found to
dissociate avoidance of a taste cue when mediated by a sweet or by a drug of abuse. Nyland JE,
Alexander DN, Liang NC, Grigson PS. Bilateral lesions of the thalamic trigeminal orosensory area
dissociate natural from drug reward in contrast paradigms. Behav Neurosci. 2012 Jun 11. [Epub
ahead of print].

Previous Exposure to Nicotine Enhances the Incentive Motivational Effects of Amphetamine
via Nicotine-Associated Contextual Stimuli The effect of nicotine exposure on the subsequent
self-administration of amphetamine, extinction of this behavior, and amphetamine-induced
reinstatement of drug seeking was assessed with particular attention to the contribution of
contextual stimuli paired or unpaired with nicotine during exposure. Rats were exposed to five
injections, one injection every third day, of either saline or nicotine (0.4 mg/kg, IP, base) in three
experiments. In one, exposure injections were administered in the home cage. In another, they were
administered in the self-administration chambers with the levers retracted. In a third, nicotine was
administered either explicitly paired or unpaired with the self-administration chambers using a
discrimination learning procedure. Starting 13-15 days later, rats were trained to self-administer
amphetamine (100 pg/kg/infusion, IV), tested under a progressive ratio (PR) schedule for 6 days,
subjected to up to 20 days of extinction training, and were then tested for reinstatement by non-
contingent injections of amphetamine (0, 0.2, 0.4, and 0.75 mg/kg, IP). Nicotine enhanced the self-
administration of amphetamine under the PR schedule and amphetamine-induced reinstatement but
only when rats were tested in the chamber in which they were previously exposed to nicotine. These
effects were not observed in rats exposed to nicotine in the home cage or in rats exposed to nicotine
explicitly unpaired with the self-administration chambers. Exposure to nicotine also rendered rats
resistant to extinction when amphetamine was withheld but this effect was observed regardless of
nicotine exposure context, suggesting a separate consequence of drug exposure. Together, these
results show that previous exposure to nicotine can enhance the incentive motivational effects of
other psychostimulants like amphetamine and indicate a critical role for nicotine-associated
contextual stimuli in the mediation of this effect. These findings have important implications for the
treatment of addictions in humans. Cortright JJ, Sampedro GR, Neugebauer NM, Vezina P.
Previous exposure to nicotine enhances the incentive motivational effects of amphetamine via
nicotine-associated contextual stimuli. Neuropsychopharmacology. 2012 May 23. [Epub ahead of
print].
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Beta Adrenergic Receptor Mediation Of Stress-Induced Reinstatement Of Extinguished
Cocaine-Induced Conditioned Place Preference In Mice: Roles For Beta-1 And Beta-2
Adrenergic Receptors Stress can trigger relapse of drug use in recovering cocaine addicts and
reinstatement in rodent models through mechanisms that appear to involve norepinephrine release
and beta adrenergic receptor activation. The present study examined the role of beta adrenergic
receptor subtypes in the stressor-induced reinstatement of extinguished cocaine-induced (15 mg/kg,
ip) conditioned place preference in mice. Forced swim (6 min at 22°C) stress or activation of central
noradrenergic neurotransmission by administration the selective alpha-2 adrenergic receptor
antagonist, BRL-44,408 (10 mg/kg, ip) induced reinstatement in wild-type but not beta adrenergic
receptor-deficient Adrb1/Adrb2 double-knockout mice. By contrast, cocaine administration (15
mg/kg, ip) resulted in reinstatement in both wild-type and beta adrenergic receptor knockout mice.
Stress-induced reinstatement likely involved beta-2 adrenergic receptors. The beta-2 adrenergic
receptor antagonist 1CI1-118,551 (1 or 2 mg/kg, ip) blocked reinstatement by forced swim or BRL-
44,408, while administration of the non-selective beta adrenergic receptor agonist, isoproterenol (2
or 4 mg/kg, ip), or the beta-2 adrenergic receptor-selective agonist, clenbuterol (2 or 4 mg/kg, ip),
induced reinstatement. Forced swim, but not BRL-44,408, -induced reinstatement was also blocked
by a high (20 mg/kg) but not low (10 mg/kg) dose of the beta-1 adrenergic receptor antagonist
betaxolol and isoproterenol-induced reinstatement was blocked by pretreatment with either I1CI-
118,551 or betaxolol, suggesting a potential cooperative role for beta-1 and beta-2 adrenergic
receptors in stress-induced reinstatement. Overall, these findings suggest that targeting beta
adrenergic receptors may represent a promising pharmacotherapeutic strategy for preventing drug
relapse, particularly in cocaine addicts whose drug use is stress-related. Vranjkovic O, Hang S,
Baker DA, Mantsch JR. Beta adrenergic receptor mediation of stress-induced reinstatement of
extinguished cocaine-induced conditioned place preference in mice: roles for beta-1 and beta-2
adrenergic receptors. J Pharmacol Exp Ther. 2012 May 16. [Epub ahead of print].

Alpha-1 Adrenergic Receptors are Localized on Presynaptic Elements in the Nucleus
Accumbens and Regqulate Mesolimbic Dopamine Transmission Brainstem noradrenergic
neurons innervate the mesocorticolimbic reward pathway both directly and indirectly, with
norepinephrine facilitating dopamine (DA) neurotransmission via al-adrenergic receptors (a1 ARs).
Although alAR signaling in the prefrontal cortex (PFC) promotes mesolimbic transmission and
drug-induced behaviors, the potential contribution of a1 ARs in other parts of the pathway, such as
the ventral tegmental area (VTA) and nucleus accumbens (NACc), has not been investigated before.
The authors found that local blockade of al ARs in the medial NAc shell, but not the VTA,
attenuates cocaine- and morphine-induced locomotion. To determine the neuronal substrates that
could mediate these effects, the authors analyzed the cellular, subcellular, and subsynaptic
localization of a1 ARs and characterized the chemical phenotypes of a1 AR-containing elements
within the mesocorticolimbic system using single and double immunocytochemical methods at the
electron microscopic (EM) level. The authors found that al ARs are found mainly extra-synaptically
in axons and axon terminals in the NAc and are enriched in glutamatergic and dopaminergic
elements. a1 ARs are also abundant in glutamatergic terminals in the PFC, and in GABA-positive
terminals in the VTA. In line with these observations, microdialysis experiments revealed that local
blockade of a1 ARs attenuated the increase in extracellular DA in the medial NAc shell following
administration of cocaine. These data indicate that local a1 ARs control DA transmission in the
medial NAc shell and behavioral responses to drugs of abuse. Mitrano DA, Schroeder JP, Smith Y,
Cortright JJ, Bubula N, Vezina P, Weinshenker D. Alpha-1 adrenergic receptors are localized on
presynaptic elements in the nucleus accumbens and regulate mesolimbic dopamine transmission.
Neuropsychopharmacology. 2012 May 16. [Epub ahead of print].
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Effects Of Perinatal Exposure To Palatable Diets On Body Weight and Sensitivity To Drugs
Of Abuse In Rats The aim of the present study was to determine the effects of fat- and sugar-rich
diets in utero and during the pre-weaning period on body weight and responses to drugs of abuse. In
Exp. 1, dams were fed a balanced control diet or high-fat diet (HFD), and female offspring were
cross-fostered to dams consuming the balanced diet. The HFD-exposed offspring, compared to
controls, were heavier in body weight, had increased circulating triglyceride levels, and consumed
more alcohol and HFD in adulthood. In Exp. 2, dams were fed standard chow alone or standard
chow plus a 16% high-fructose corn syrup (HFCS) or 10% sucrose solution. Sets of offspring from
each group were cross-fostered to dams in the other groups, allowing for the effects of HFCS or
sucrose exposure during the gestational period or pre-weaning period to be determined. The
offspring (both female and male) exposed to HFCS or sucrose in utero had higher body weights in
adulthood and exhibited increased alcohol intake as shown in female offspring and increased
amphetamine-induced locomotor activity as shown in males. Exposure to HFCS or sucrose only
during the pre-weaning period had a similar effect of increasing amphetamine-induced locomotor
activity in males, but produced no change in circulating triglycerides or alcohol intake. Collectively,
these data suggest that prenatal as well as pre-weaning exposure to fat- and sugar-rich diets, in
addition to increasing body weight, can affect responses to drugs of abuse. Bocarsly ME, Barson
JR, Hauca JM, Hoebel BG, Leibowitz SF, Avena NM. Effects of perinatal exposure to palatable
diets on body weight and sensitivity to drugs of abuse in rats. Physiol Behav. 2012 May 4. [Epub
ahead of print].

Repeated Methamphetamine Administration Differentially Alters Fos Expression In Caudate-
Putamen Patch and Matrix Compartments and Nucleus Accumbens The repeated
administration of psychostimulant drugs produces a persistent and long-lasting increase
("sensitization™) in their psychomotor effects, which is thought to be due to changes in the neural
circuitry that mediate these behaviors. One index of neuronal activation used to identify brain
regions altered by repeated exposure to drugs involves their ability to induce immediate early genes,
such as c-fos. Numerous reports have demonstrated that past drug experience alters the ability of
drugs to induce c-fos in the striatum, but very few have examined Fos protein expression in the two
major compartments in the striatum--the so-called patch/striosome and matrix. In the present study,
the authors used immunohistochemistry to investigate the effects of pretreatment with
methamphetamine on the ability of a subsequent methamphetamine challenge to induce Fos protein
expression in the patch and matrix compartments of the dorsolateral and dorsomedial caudate-
putamen and in the ventral striatum (nucleus accumbens). Animals pretreated with
methamphetamine developed robust psychomotor sensitization. A methamphetamine challenge
increased the number of Fos-positive cells in all areas of the dorsal and ventral striatum. However,
methamphetamine challenge induced Fos expression in more cells in the patch than in the matrix
compartment in the dorsolateral and dorsomedial caudate-putamen. Furthermore, past experience
with methamphetamine increased the number of methamphetamine-induced Fos positive cells in the
patch compartment of the dorsal caudate putamen, but not in the matrix or in the core or shell of the
nucleus accumbens. These data suggest that drug-induced alterations in the patch compartment of
the dorsal caudate-putamen may preferentially contribute to some of the enduring changes in brain
activity and behavior produced by repeated treatment with methamphetamine. Jedynak JP, Cameron
CM, Robinson TE. Repeated methamphetamine administration differentially alters fos expression
in caudate-putamen patch and matrix compartments and nucleus accumbens. PLoS One. 2012; 7(4):
e34227. Epub 2012 Apr 13.
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Distinctive Roles For Amygdalar CREB In Reconsolidation and Extinction Of Fear Memory
Cyclic AMP response element binding protein (CREB) plays a critical role in fear memory
formation. Here the authors determined the role of CREB selectively within the amygdala in
reconsolidation and extinction of auditory fear. Viral overexpression of the inducible cCAMP early
repressor (ICER) or the dominant-negative mCREB, specifically within the lateral amygdala
disrupted reconsolidation of auditory fear memories. In contrast, manipulations of CREB in the
amygdala did not modify extinction of fear. These findings suggest that the role of CREB in
modulation of memory after retrieval is dynamic and that CREB activity in the basolateral
amygdala is involved in fear memory reconsolidation. Tronson NC, Wiseman SL, Neve RL, Nestler
EJ, Olausson P, Taylor JR. Distinctive roles for amygdalar CREB in reconsolidation and extinction
of fear memory. Learn Mem. 2012 Apr 13; 19(5): 178-181.

Differential Effects Of Cocaine Access and Withdrawal On Glutamate Type 1 Transporter
Expression In Rat Nucleus Accumbens Core and Shell Cocaine addiction is characterized by
compulsive drug seeking, including relapse after a period of withdrawal. The relapse response
requires increased glutamate transmission in the nucleus accumbens (NAc). Consistent with this
view, glutamate type 1 transporter (GLT1), the transporter responsible for >90% of glutamate
uptake, is downregulated in NAc after several days of withdrawal in rats previously trained to self-
administer cocaine under limited access conditions (1-2 h/d). Human addiction, however, appears to
be better modeled by extending daily drug access (6-8 h/d) and introducing long periods of
withdrawal. Here, the authors determined the combined effects of manipulating cocaine access and
withdrawal on GLT1 expression in NAc core and shell. Rats were trained to self-administer cocaine
(0.25 mg per intravenous infusion) in daily limited or extended access sessions for 11 days followed
by a period of short (1 day) or long (40-45 days) withdrawal. The authors found that although
cocaine withdrawal decreases GLT1 expression in both core and shell, only in core is GLT1
downregulation sensitive to both access and withdrawal. In fact, after long withdrawal, GLT1 in
core is downregulated more than in shell in either the limited or extended access condition. Thus,
glutamate regulation in core appears to be a critical factor in the drug-seeking behavior that follows
relatively long periods of cocaine withdrawal. Fischer-Smith KD, Houston AC, Rebec GV.
Differential effects of cocaine access and withdrawal on glutamate type 1 transporter expression in
rat nucleus accumbens core and shell. Neuroscience. 2012 May 17; 210: 333-3309.

Assessment Of Ropinirole As A Reinforcer In Rhesus Monkeys Ropinirole, a D(2)/D(3)/5-
HT(1A) agonist, is used for the treatment of Parkinson's disease and restless leg syndrome, and is
currently being evaluated as a treatment for cocaine dependence. However, there is little
information available on ropinirole's reinforcing effects. The current study tested ropinirole in
monkeys (n=7) trained to self administer cocaine on a fixed-ratio 25 (FR 25) schedule of
reinforcement to determine if it would function as a reinforcer. In addition, a behavioral economics
approach was used in four monkeys to compare the reinforcing effectiveness of ropinirole to
cocaine. Cocaine (0.01-0.3mg/kg/injection) functioned as a reinforcer in all monkeys under the FR
25 schedule, and ropinirole (0.01-0.1mg/kg/injection) functioned as a reinforcer in all but one.
Furthermore, cocaine was a more effective reinforcer than ropinirole as indexed by demand
functions. The current data indicate that ropinirole has reinforcing effects in monkeys, although its
effectiveness as a reinforcer is relatively weak. Freeman KB, Heal DJ, McCreary AC, Woolverton
WL. Assessment of ropinirole as a reinforcer in rhesus monkeys. Drug Alcohol Depend. 2012 Apr
28. [Epub ahead of print]
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Sensitivity To Apomorphine-Induced Yawning and Hypothermia In Rats Eating Standard Or
High-Fat Chow Feeding conditions modify sensitivity to indirect- and direct-acting dopamine
receptor agonists as well as the development of sensitization to these drugs. This study examined
whether feeding condition affects acute sensitivity to apomorphine-induced yawning or changes in
sensitivity that occur over repeated drug administration. Quinpirole-induced yawning was also
evaluated to see whether sensitization to apomorphine confers cross-sensitization to quinpirole.
Drug-induced yawning was measured in different groups of male Sprague Dawley rats (n = 6/group)
eating high (34.3%) fat or standard (5.7% fat) chow. Five weeks of eating high-fat chow rendered
otherwise drug-naive rats more sensitive to apomorphine- (0.01-1.0 mg/kg, i.p.) and quinpirole-
(0.0032-0.32 mg/kg, i.p.) induced yawning, compared with rats eating standard chow. In other rats,
tested weekly with apomorphine, sensitivity to apomorphine-induced yawning increased
(sensitization) similarly in rats with free access to standard or high-fat chow; conditioning to the
testing environment appeared to contribute to increased yawning in both groups of rats. Food
restriction decreased sensitivity to apomorphine-induced yawning across five weekly tests. Rats
with free access to standard or high-fat chow and sensitized to apomorphine were cross-sensitized
to quinpirole-induced yawning. The hypothermic effects of apomorphine and quinpirole were not
different regardless of drug history or feeding condition. Eating high-fat chow or restricting access
to food alters sensitivity to direct-acting dopamine receptor agonists (apomorphine, quinpirole),
although the relative contribution of drug history and dietary conditions to sensitivity changes
appears to vary among agonists. Baladi MG, Thomas YM, France CP. Sensitivity to apomorphine-
induced yawning and hypothermia in rats eating standard or high-fat chow. Psychopharmacology
(Berl). 2012 Jul; 222(1): 27-36. Epub 2011 Dec 30.

Exercise To Reduce The Escalation Of Cocaine Self-Administration In Adolescent and Adult
Rats Concurrent access to an exercise wheel decreases cocaine self-administration under short
access (5 h/day for 5 days) conditions and suppresses cocaine-primed reinstatement in adult rats.
The effect of exercise (wheel running) on the escalation of cocaine intake during long access (LgA,
6 h/day for 26 days) conditions was evaluated. Adolescent and adult female rats acquired wheel
running, and behavior was allowed to stabilize for 3 days. They were then implanted with an iv
catheter and allowed to self-administer cocaine (0.4 mg/kg, iv) during 6-h daily sessions for 16 days
with concurrent access to either an unlocked or a locked running wheel. Subsequently, for ten
additional sessions, wheel access conditions during cocaine self-administration sessions were
reversed (i.e., locked wheels became unlocked and vice versa). In the adolescents, concurrent access
to the unlocked exercise wheel decreased responding for cocaine and attenuated escalation of
cocaine intake irrespective of whether the locked or unlocked condition came first. However,
cocaine intake increased when the wheel was subsequently locked for the adolescents that had
initial access to an unlocked wheel. Concurrent wheel access either before or after the locked wheel
access did not reduce cocaine intake in adults. Wheel running reduced cocaine intake during LgA
conditions in adolescent but not adult rats, and concurrent access to the running wheel was
necessary. These results suggest that exercise prevents cocaine seeking and that this effect is more
pronounced in adolescents than adults. Zlebnik NE, Anker JJ, Carroll ME. Exercise to reduce the
escalation of cocaine self-administration in adolescent and adult rats. Psychopharmacology (Berl).
2012 Jul 3. [Epub ahead of print].

Differential Orexin/Hypocretin Expression In Addiction-Prone and -Resistant Rats Selectively
Bred For High (HiS) and Low (LoS) Saccharin Intake Rats that have been selectively bred for
high (HiS) saccharin intake demonstrate elevated drug-seeking behavior in several phases of
addiction compared to those bred for low (LoS) saccharin intake. HiS rats also consume greater

116



http://www.ncbi.nlm.nih.gov/pubmed?term=Baladi%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=22207242
http://www.ncbi.nlm.nih.gov/pubmed?term=Thomas%20YM%5BAuthor%5D&cauthor=true&cauthor_uid=22207242
http://www.ncbi.nlm.nih.gov/pubmed?term=France%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=22207242
http://www.ncbi.nlm.nih.gov/pubmed/22207242
http://www.ncbi.nlm.nih.gov/pubmed/22207242
http://www.ncbi.nlm.nih.gov/pubmed?term=Zlebnik%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=22752381
http://www.ncbi.nlm.nih.gov/pubmed?term=Anker%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=22752381
http://www.ncbi.nlm.nih.gov/pubmed?term=Carroll%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=22752381
http://www.ncbi.nlm.nih.gov/pubmed/22752381

amounts of highly palatable substances compared to LoS rats; however, little is known about the
neurobiological substrates moderating the divergent behaviors found between the HiS and LoS
lines. Orexins are neuropeptides that have been implicated in the conditioned cue aspects of drug
abuse and overconsumption of palatable substances, and differential orexin activity in the HiS and
LoS phenotypes may enhance our understanding of the close relationship between food and drug
reward, and ultimately food and drug addiction. The lateral hypothalamus (LH) and perifornical
area (PFA) are brain regions that have been implicated in regulating feeding behavior and addiction
processes, and they contain orexinergic neurons that project broadly throughout the brain. Thus, the
authors investigated orexin and c-Fos expression in the LH and PFA using immunohistochemistry
in HiS and LoS rats following either control or cocaine (15mg/kg) injections. Results indicated that
HiS rats have higher orexin-positive cell counts compared to LoS rats in both the LH and PFA,
regardless of cocaine (vs. saline) treatment. In contrast, neuronal activity indicated by c-Fos
expression did not differ in either of these brain areas in HiS vs. LoS rats. These results suggest that
the orexin system may be involved in aspects of genetically-mediated differences in vulnerability to
compulsive, reward-driven behaviors. Holtz NA, Zlebnik NE, Carroll ME. Differential
orexin/hypocretin expression in addiction-prone and -resistant rats selectively bred for high (HiS)
and low (LoS) saccharin intake. Neurosci Lett. 2012 Jun 2. [Epub ahead of print].

Cocaine-Induced C-Fos Expression In Rats Selectively Bred For High Or Low Saccharin
Intake and In Rats Selected For High Or Low Impulsivity Sweet preference and impulsivity are
predictors of cocaine self-administration; however, no research has been conducted to investigate
neuronal activation in key brain reward areas after first time exposure to cocaine in rats that differ in
their propensity for cocaine-seeking and -taking behavior. In this study the authors used rats that
had been selectively bred for high vs. low saccharin intake and rats selected for high vs. low
impulsivity for food. The goal of this study was to investigate whether there are differences of c-Fos
reactivity between high and low phenotypes and determine whether these differences are similar
between the two animal models. A group of rats was bred for high or low saccharin intake. Another
group of rats was selected as high or low impulsive based on performance in a delay-discounting
task. Subsequently, rats were given an acute injection of cocaine or saline and then c-Fos expression
was observed and analyzed in several brain regions. The low reward-seeking phenotypes showed
higher cocaine-induced c-Fos expression in several of these regions. Low saccharin preferring rats
showed higher cocaine-induced c-Fos expression in the nucleus accumbens shell, and low impulsive
rats showed higher cocaine-induced c-Fos expression in the orbitofrontal cortex and cingulate gyrus
1 area. In addition, both low impulsive and low saccharin rats had higher cocaine-induced c-Fos in
the dorsal medial and dorsal lateral caudate putamen. The results indicate that individual differences
in neuronal reactivity exist prior to chronic exposure to drugs of abuse. Furthermore, similar
differences between the two animal models may be indicative of a common mechanism underlying
vulnerability to drugs of abuse. Regier PS, Carroll ME, Meisel RL. Cocaine-induced c-Fos
expression in rats selectively bred for high or low saccharin intake and in rats selected for high or
low impulsivity. Behav Brain Res. 2012 May 18;233(2):271-279. [Epub ahead of print]

Escalation of Methamphetamine Self-Administration In Adolescent and Adult Rats
Methamphetamine (METH) use has increased substantially in the last 10 years and poses a serious
health concern, especially for young populations. Drug abuse primarily begins during adolescence,
when uninhibited and excessive and drug intake is a common occurrence; thus, understanding the
developmental patterns of addiction during this critical period is an essential step in its prevention.
In the present study, the effect of age on the vulnerability to METH abuse was examined using a rat
model of bingeing (i.e., escalation). Adolescent and adult rats were compared during short (ShA, 2-
117



http://www.ncbi.nlm.nih.gov/pubmed?term=Holtz%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=22668854
http://www.ncbi.nlm.nih.gov/pubmed?term=Zlebnik%20NE%5BAuthor%5D&cauthor=true&cauthor_uid=22668854
http://www.ncbi.nlm.nih.gov/pubmed?term=Carroll%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=22668854
http://www.ncbi.nlm.nih.gov/pubmed/22668854
http://www.ncbi.nlm.nih.gov/pubmed?term=Regier%20PS%5BAuthor%5D&cauthor=true&cauthor_uid=22613730
http://www.ncbi.nlm.nih.gov/pubmed?term=Carroll%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=22613730
http://www.ncbi.nlm.nih.gov/pubmed?term=Meisel%20RL%5BAuthor%5D&cauthor=true&cauthor_uid=22613730
http://www.ncbi.nlm.nih.gov/pubmed/22613730

h) and long-access (LgA, 6-h) to METH self-administration. On postnatal (PN) days 23
(adolescents) and 90 (adults), rats were implanted with i.v. catheters and trained to lever press for
infusions of METH (0.05mg/kg) during 2-h sessions. Once the rats reached a steady rate of METH
self-administration, they were divided into ShA or LgA groups and allowed to self-administer
METH for 15 additional days. Results indicated that adolescent rats earned significantly more
infusions than adults under the LgA condition, but the age groups did not differ during ShA.
Adolescents, but not adults, also significantly increased (i.e., escalated) METH self-administration
across the 15 days of testing under the LgA condition. Further analysis indicated excessive
responding during infusions in the LgA METH-exposed adolescents compared to the other groups,
suggesting elevated impulsivity or motivation for drug. These results demonstrate that adolescents
are more vulnerable to the escalation of METH than adults during LgA. Anker JJ, Baron TR,
Zlebnik NE, Carroll ME. Escalation of methamphetamine self-administration in adolescent and
adult rats. Drug Alcohol Depend. 2012 Jul 1; 124(1-2): 149-153.

Individual Differences In Psychostimulant Responses Of Female Rats Are Associated With
Ovarian Hormones and Dopamine Neuroanatomy Ovarian hormones modulate the
pharmacological effects of psychostimulants and may enhance vulnerability to drug addiction.
Female rats have more midbrain dopamine neurons than males and greater dopamine uptake and
release rates. Cocaine stimulates motor behavior and dopamine efflux more in female than male
rats, but the mediating mechanisms are unknown. This study investigated individual differences in
anatomic, neurochemical, and behavioral measures in female rats to understand how ovarian
hormones affect the relatedness of these endpoints. Ovarian hormone effects were assessed by
comparing individual responses in ovariectomized (OVX) and sham adult female rats. Locomotion
was determined before and following 10mg/kg cocaine. Electrically-stimulated dopamine efflux
was assessed using fast cyclic voltammetry in vivo. Dopamine neuron number and density in
substantia nigra (SN) and ventral tegmental area (VTA) were determined in the same animals using
tyrosine-hydroxylase immunohistochemistry and unbiased stereology. Locomotor behavior and
dopamine efflux did not differ at baseline but were greater in sham than OV X following cocaine.
Cocaine increased dopamine release rates in both groups but uptake inhibition (K(m)) was greater
in sham than OV X. Dopamine neuron number and density in SN and VTA were greater in shams.
Sham females with the largest uterine weights exhibited the highest density of dopamine neurons in
the SN, and the most cocaine-stimulated behavior and dopamine efflux. Ovariectomy eliminated
these relationships. The authors postulate that SN density could link ovarian hormones and high-
psychostimulant responses in females. Similar mechanisms may be involved in individual
differences in the addiction vulnerability of women. Walker QD, Johnson ML, Van Swearingen
AE, Arrant AE, Caster JM, Kuhn CM. Individual differences in psychostimulant responses of
female rats are associated with ovarian hormones and dopamine neuroanatomy.
Neuropharmacology. 2012 Jun; 62(7): 2267-2277.

Alcohol Consumption As A Function Of Dietary Restraint and The Menstrual Cycle In
Moderate/Heavy (""At-Risk'") Female Drinkers Previous research suggests that women who
report dietary restraint tend to consume alcohol in greater quantities, however most studies use
retrospective data collection, which is often unreliable, and no studies have accounted for this
relationship with respect to potential changes in alcohol consumption across the menstrual cycle.
Therefore, the present study investigated the relationship between prospectively monitored drinking
patterns and dietary restraint across the menstrual cycle among females from the general population
whose drinking level (7-20drinks/week) places them at-risk for developing alcohol use disorders.
Restrained eaters (RES; N=51) and unrestrained eaters (UN-RES; N=55), per the cognitive restraint
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scale scores from the Three-Factor Eating Questionnaire, provided prospective ratings measuring
mood, alcohol consumption, and consequences of alcohol use across one full menstrual cycle.
Dysphoric mood increased during the late luteal and menstrual phases in both groups. Although
overall the RES group did not drink more than the UN-RES group, the RES group drank less than
the UN-RES group during the follicular phase, suggesting that among RES women alcohol
consumption may be modulated by hormonal fluctuations across the menstrual cycle. The
differences between the present findings and previous research may be due to the cohorts sampled,;
the majority of previous studies sampled college students, where binge drinking and dietary
restraint are more common, whereas this study sampled the general population. Future research
should replicate prior studies in a college-aged population using the current design of prospective
data collection for greater accuracy of self-reported alcohol consumption. Dimatteo J, Reed SC,
Evans SM. Alcohol consumption as a function of dietary restraint and the menstrual cycle in
moderate/heavy ("at-risk™) female drinkers. Eat Behav. 2012 Aug;13(3): 285-288.

Effects of Chronic Cocaine Self-Administration on Cognition and Cerebral Glucose
Utilization in Rhesus Monkeys Chronic cocaine use is associated with neurobiological and
cognitive deficits that persist into abstinence, hindering success of behavioral treatment strategies
and perhaps increasing likelihood of relapse. The effects of current cocaine use and abstinence
onneurobiology and cognition are not well characterized. Adult male rhesus monkeys with an
extensive cocaine self-administration history (-5 years) and age-matched control animals
(n_4/group) performed cognitive tasks in morning sessions and self-administered cocaine or food in
afternoon sessions. Positron emission tomography and [18F]-fluorodeoxyglucose were employed to
assess cerebral metabolic rates of glucose utilization during cognitive testing. Cocaine-experienced
monkeys required significantly more trials and committed more errors on reversal learning and
multidimensional discriminations, compared with control animals. Cocaine-naive, but not cocaine-
experienced, monkeys showed greater metabolic rates of glucose utilization during a
multidimensional discrimination task in the caudate nucleus, hippocampus, anterior and posterior
cingulate, and regions associated with attention, error detection, memory, and reward. Using a
delayed match-to-sample task, there were no differences in baseline working memory performance
between groups. High-dose cocaine self-administration disrupted delayed match-to-sample
performance but tolerance developed. Acute abstinence from cocaine did not affect performance,
but by day 30 of abstinence, accuracy increased significantly, while performance of cocaine-naive
monkeys was unchanged. These data document direct effects of cocaine self-administration on
cognition and neurobiological sequelae underlying cognitive deficits. Improvements in working
memorycan occur in abstinence, albeit across an extended period critical for treatment seekers,
suggesting pharmacotherapies designed to enhance cognition may improve success of current
behavioral modification strategies. Gould RW, Gage HD, Nader MA. Effects of chronic cocaine
self-administration on cognition and cerebral glucose utilization in rhesus monkeys. Biol
Psychiatry. 2012 Jun 4. [Epub ahead of print].

Sex Differences In Escalation Of Methamphetamine Self-Administration: Cognitive and
Motivational Consequences In Rats Male rats escalate methamphetamine (meth) intake during
long-access meth self-administration, show enhanced reinstatement of meth-seeking, and exhibit
meth-induced memory impairments. However, the impact of long-access daily meth self-
administration on reinstatement and cognitive dysfunction has not been assessed in females, even
though clinical studies on meth addiction have shown differences between men and women. This
study determined whether male and freely cycling female rats: (1) escalate meth intake in a 6-h
daily-access period relative to 1-h access; (2) show different sensitivity to meth primed
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reinstatement after short- and long-access conditions; and (3) show deficits in novel object and
object in place recognition memory. Male and female Long-Evans rats self-administered meth in
limited (1-h/day) or extended (6-h/day) daily access sessions. After 21 days, meth access was
discontinued, and rats entered an abstinence period. On the seventh and 14th days of abstinence,
rats were assessed for recognition memory using tests for: (a) novel object recognition memory and
(b) object-in-place memory. Rats were tested for reinstatement of meth-seeking following
extinction of responding. Female rats self-administered more meth and escalated intake faster than
males during extended, but not limited, daily access. Both males and females in the extended, but
not limited, access groups showed memory deficits on both tasks. Female rats showed greater
reinstatement to meth-seeking with lower doses of meth priming injections than males. Relative to
males, females were equally susceptible to meth-induced memory deficits but exhibited higher meth
intake and greater relapse to meth-seeking. Reichel CM, Chan CH, Ghee SM, See RE. Sex
differences in escalation of methamphetamine self-administration: cognitive and motivational
consequences in rats. Psychopharmacology (Berl). 2012 May 17. [Epub ahead of print].

Treatment Of Cocaine Withdrawal Anxiety With Guanfacine: Relationships To Cocaine
Intake and Reinstatement Of Cocaine Seeking In Rats Successful treatment of cocaine
addiction is severely impeded by the propensity of users to relapse. Withdrawal severity may serve
as a key predictor of susceptibility to relapse. Therefore, the identification and treatment of cocaine
withdrawal symptoms such as anxiety may improve addiction treatment outcome. The current study
examined the role of anxiety-like behavior during cocaine withdrawal and anxiolytic treatment in
reinstatement of cocaine seeking in an animal model of relapse. Male rats experienced daily IV
cocaine self-administration. One group of animals received the norepinephrine a-2 agonist,
guanfacine, or vehicle prior to anxiety testing 48 h after the last self-administration session. In the
second group of rats, relationships between cocaine intake, anxiety-like behavior after withdrawal
of cocaine, and reinstatement responding were investigated. The third and fourth groups of animals
received guanfacine, yohimbine (norepinephrine a-2 antagonist), or vehicle once per day for 3 days
48 h after cessation of cocaine self-administration, followed by extinction and subsequent
reinstatement induced by cocaine injections, cocaine-paired cues, and yohimbine administration.
Cocaine-withdrawn rats at 48 h demonstrated higher levels of anxiety-like behavior as measured on
a defensive burying task when compared to yoked saline controls, an effect reversed by guanfacine
treatment. Cocaine intake was positively correlated with measures of anxiety-like behavior during
early withdrawal, and this anxiety-like behavior was significantly correlated with subsequent
cocaine-primed reinstatement. Yohimbine treatment during early withdrawal increased
reinstatement to conditioned cues, while guanfacine treatment reduced reinstatement to yohimbine.
These studies suggest an important role for noradrenergic mediation of anxiety-like behavior that
emerges after withdrawal of cocaine and potential risk of relapse as modeled by reinstatement, and
suggest that treatment of anxiety symptoms during early abstinence may reduce the risk of relapse.
Buffalari DM, Baldwin CK, See RE. Treatment of cocaine withdrawal anxiety with guanfacine:
relationships to cocaine intake and reinstatement of cocaine seeking in rats. Psychopharmacology
(Berl). 2012 Apr 18. [Epub ahead of print].

Differential Alteration Of The Effects Of MDMA (Ecstasy) On Locomotor Activity and

Cocaine Conditioned Place Preference In Male Adolescent Rats By Social and Environmental

Enrichment Ecstasy (MDMA) is used predominately by adolescents and young adults. Young

MDMA users are more likely than non-users to use other drugs, including cocaine. The response to

stimulant drugs can be affected by environmental factors; however, little information exists about

the role that housing plays in mediating effects of MDMA in adolescence. The present experiment
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examined whether social and environmental factors alter effects of MDMA on activity and cocaine
reward. Male adolescent rats were housed on PND 23. Isolated rats were housed alone (1 rat/cage)
in an impoverished environment with no toys (I1) or enriched with toys (IE). Social rats were
housed three/cage with (SE3) or without (SI3) toys. Starting on PND 29, 5 mg/kg MDMA or saline
was injected and activity was measured for 60 min once daily for five consecutive days. On PND
36-40, cocaine CPP was conducted. Saline vehicle-induced activity of 1l rats was higher than other
groups, and all groups became sensitized to the locomotor-stimulant effects of MDMA. In 1l rats,
maximal CPP was increased after MDMA pre-exposure compared to vehicle. Environmental
enrichment blocked this; however, dose-effect curves for cocaine CPP shifted to the left in both IE
and SE3 rats. In rats with just social enrichment, there were no effects of MDMA on cocaine CPP.
Drug prevention and treatment strategies should take into account different environments in which
adolescents live. These findings show that MDMA increases cocaine reward in male adolescents,
and social enrichment diminishes, while environmental enrichment enhances this. Starosciak AK,
Zakharova E, Stagg M, Matos J, Izenwasser S. Differential alteration of the effects of MDMA
(ecstasy) on locomotor activity and cocaine conditioned place preference in male adolescent rats by
social and environmental enrichment. Psychopharmacology (Berl). 2012 Jul 1. [Epub ahead of
print].

Neural Correlates Of Stress and Favorite-Food Cue Exposure In Adolescents: A Functional
Magnetic Resonance Imaging Study Adolescence is a critical period of neurodevelopment for
stress and appetitive processing, as well as a time of increased vulnerability to stress and
engagement in risky behaviors. This study was conducted to examine brain activation patterns
during stress and favorite-food-cue experiences relative to a neutral-relaxing condition in
adolescents. Functional magnetic resonance imaging was employed using individualized script-
driven guided imagery to compare brain responses with such experiences in 43 adolescents. Main
effects of condition and gender were found, without a significant gender-by-condition interaction.
Stress imagery, relative to neutral, was associated with activation in the caudate, thalamus, left
hippocampus/parahippocampal gyrus, midbrain, left superior/middle temporal gyrus, and right
posterior cerebellum. Appetitive imagery of favorite food was associated with caudate, thalamus,
and midbrain activation compared with the neutral-relaxing condition. To understand neural
correlates of anxiety and craving, subjective (self-reported) measures of stress-induced anxiety and
favorite-food-cue-induced craving were correlated with brain activity during stress and appetitive
food-cue conditions, respectively. High self-reported stress-induced anxiety was associated with
hypoactivity in the striatum, thalamus, hippocampus, and midbrain. Self-reported favorite-food-cue-
induced craving was associated with blunted activity in cortical-striatal regions, including the right
dorsal and ventral striatum, medial prefrontal cortex, motor cortex, and left anterior cingulate
cortex. These findings in adolescents indicate the activation of predominantly subcortical-striatal
regions in the processing of stressful and appetitive experiences and link hypoactive striatal circuits
to self-reported stress-induced anxiety and cue-induced favorite-food craving. Hommer RE, Seo D,
Lacadie CM, Chaplin TM, Mayes LC, Sinha R, Potenza MN. Neural correlates of stress and
favorite-food cue exposure in adolescents: A functional magnetic resonance imaging study. Hum
Brain Mapp. 2012 Apr 16. doi: 10.1002/hbm.22089. [Epub ahead of print].

The Stress Response and Adolescents’ Adjustment: The Impact of Child Maltreatment

Experience with and management of stress has implications for adolescents’ behavioral and

socioemotional development. This study examined the relationship between adolescents’

physiological response to an acute laboratory stressor (i.e., Trier Social Stress Test; TSST) and

anger regulation and interpersonal competence in a sample of 175 low-income urban adolescents
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(51.8% qirls). Findings suggested that heightened reactivity as indicated by cortisol, heart rate, and
blood pressure was associated with increased interpersonal competence and anger regulation.
However, these findings were context dependent such that, for youth high in self-reported child
maltreatment, heightened reactivity was associated with decreased interpersonal competence and
anger regulation. Results highlight the importance of considering how context may condition the
effect of stress reactivity on functioning during adolescence. Cook EC, Chaplin TM. Sinha R, Tebes
JK, Mayes LC. J Youth Adolescence. 2012 Aug; 41(8): 1067-1077.
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Test of Association between 10 Single Nucleotide Polymorphisms in the Oxytocin Receptor
Gene and Conduct Disorder Animal and human studies have implicated oxytocin in affiliative
and prosocial behaviors. The authors tested whether genetic variation in the oxytocin receptor
(OXTR) gene is associated with conduct disorder (CD). Utilizing a family-based sample of
adolescent probands recruited from an adolescent substance abuse treatment program, control
probands and their families (total sample, n=1750), they conducted three tests of association with
CD and 10 single nucleotide polymorphisms (SNPs) in the OXTR gene: (a) family-based
comparison utilizing the entire sample; (b) within-Whites, case-control comparison of adolescent
patients with CD and controls without CD; and (c) within-Whites case-control comparison of
parents of patients and parents of controls. Family-based association tests failed to show significant
results (no results P<0.05). While strictly correcting for the number of tests (0=0.002), adolescent
patients with CD did not differ significantly from adolescent controls in genotype frequency for the
OXTR SNPs tested; similarly, comparison of OXTR genotype frequencies for parents failed to
differentiate patient and control family type, except a trend association for rs237889 (P=0.004). The
authors concluded that in this sample, 10 SNPs in the OXTR gene were not significantly associated
with CD. Sakai JT, Crowley TJ, Stallings MC, McQueen M, Hewitt JK, Hopfer C, Hoft NR,
Ehringer MA. Test of association between 10 single nucleotide polymorphisms in the oxytocin
receptor gene and conduct disorder. Psychiatr Genet. 2012 Apr; 22(2): 99-102.

A Behavioral Test of Accepting Benefits that Cost Others: Associations with Conduct
Problems and Callous-Unemotionality Youth with conduct problems (CP) often make decisions
which value self-interest over the interests of others. Self-benefiting behavior despite loss to others
is especially common among youth with CP and callous-unemotional traits (CU). Such behavioral
tendencies are generally measured using self- or observer-report. The authors are unaware of
attempts to measure this tendency with a behavioral paradigm. In their AIAn's (altruism-antisocial)
game a computer program presents subjects with a series of offers in which they will receive money
but a planned actual charity donation will be reduced; subjects decide to accept or reject each offer.
They tested (1) whether adolescent patients with CP (n = 20) compared with adolescent controls (n
= 19) differed on AlAn's game outcomes, (2) whether youths with CP and CU differed significantly
from controls without CP or CU, and (3) whether AlAn's game outcomes correlated significantly
with CP and separately, CU severity. Patients with CP and CU compared with controls without
these problems took significantly more money for themselves and left significantly less money in
the charity donation; AlAn's game outcomes were significantly correlated with CU, but not CP. In
the AlAn's game adolescents with conduct problems and CU traits, compared with controls without
CP/CU, are disposed to benefit themselves while costing others even in a novel situation, devoid of
peer influences, where anonymity is assured, reciprocity or retribution are impossible, intoxication
is absent and when the "other" to be harmed is considered beneficent. AlIAn's game outcomes are
associated with measures of CU. Results suggest that the AIAn's game provides an objective means
of capturing information about CU traits. The AlAn's game, which was designed for future use in
the MRI environment, may be used in studies attempting to identify the neural correlates of self-
benefiting decision-making. Sakai JT, Dalwani MS, Gelhorn HL, Mikulich-Gilbertson SK, Crowley
TJ. A behavioral test of accepting benefits that cost others: associations with conduct problems and
callous-unemotionality. PLoS One. 2012; 7(4): e36158.
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Are Affluent Youth Truly "At Risk"? Vulnerability and Resilience across Three Diverse
Samples Building upon prior findings of elevated problems among East Coast suburban youth
through the 11th grade, this study establishes disproportionately high incidence of maladjustment
across three disparate samples: East Coast Suburban youth at the end of their senior year in high
school, and 11th and 12th graders in (a) a Northwest suburb and (b) an East Coast city. Both East
Coast samples showed pronounced elevations in substance use, whereas the Northwest suburban
sample showed marked vulnerability in serious internalizing and externalizing symptoms. Across
all samples, parents' low perceived containment for substance use (lax repercussions on discovering
use) was a major vulnerability factor, followed by parents' knowledge of their teens' activities.
Overall, adolescents' symptom levels were more strongly related to their relationships with mothers
than with fathers. An exception was boys' apparent vulnerability to fathers', but not mothers',
perceived depressive symptoms. As with affluent eighth graders, the authors found that
"overscheduling" in extracurriculars is not a critical vulnerability factor among these high school
students. Finally, youth reports suggested that most affluent parents do not indiscriminately bail
their children out of all problem situations (although a small subset, apparently, do). Results are
discussed along with the implications for practice and for future research. Luthar SS, Barkin SH.
Avre affluent youth truly "at risk™? Vulnerability and resilience across three diverse samples. Dev
Psychopathol. 2012 May; 24(2): 429-449.

Prenatal Methamphetamine Exposure and Childhood Behavior Problems at 3 and 5 Years of
Adge The authors evaluated behavior problems in children who were prenatally exposed to
methamphetamine (MA) at ages 3 and 5 years. The Infant Development, Environment, and
Lifestyle study, a prospective, longitudinal study of prenatal MA exposure and child outcome,
enrolled subjects postpartum in Los Angeles, California; Honolulu, Hawaii; Des Moines, lowa; and
Tulsa, Oklahoma. Prenatal exposure was determined by maternal self-report and/or meconium
results. Exposed and comparison groups were matched on race, birth weight, public health
insurance, and education. Mothers in the comparison group denied use and had a negative
meconium screen for amphetamines. Prenatal exposures to tobacco, alcohol, or marijuana occurred
in both groups. At ages 3 and 5 years, 330 children (166 exposed and 164 comparison) were
assessed for behavior problems by using the caregiver report on the Child Behavior Checklist.
General linear mixed models were used to determine the effects of prenatal MA exposure, including
heavy exposure (>3 days per week), age, and the interaction of exposure and age on behavior
problems with adjustment for other drugs of abuse and environmental risk factors. MA exposure
was associated with increased emotional reactivity and anxious/depressed problems at both ages
and externalizing and attention-deficit/hyperactivity disorder problems by age 5 years. Heavy
exposure was related to attention problems and withdrawn behavior at both ages. There were no
effects of MA on the internalizing or total behavior problems scales. This first report of behavior
problems in patients as young as 3 years associated with MA exposure identifies an important
public health problem. Continued follow-up can inform the development of preventive intervention
programs. LaGasse LL, Derauf C, Smith LM, Newman E, Shah R, Neal C, Arria A, Huestis MA,
DellaGrotta S, Lin H, Dansereau LM, Lester BM. Prenatal methamphetamine exposure and
childhood behavior problems at 3 and 5 years of age. Pediatrics. 2012 Apr; 129(4): 681-688.

Overlapping Neural Substrates Between Intentional and Incidental Down-Regulation of

Negative Emotions Emotion regulation can be achieved in various ways, but few studies have

evaluated the extent to which the neurocognitive substrates of these distinct operations overlap. In

the study reported here, functional magnetic resonance imaging (fMRI) was used to measure

activity in the amygdala and prefrontal cortex of 10 participants who completed two independent
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tasks of emotion regulation-reappraisal, measuring intentional emotion regulation, and affect
labeling, measuring incidental emotion regulation-with the objective of identifying potential overlap
in the neural substrates underlying each task. Analyses focused on a priori regions of interest in the
amygdala and inferior frontal gyrus (IFG). For both tasks, fMRI showed decreased amygdala
activation during emotion regulation compared with emotion conditions. During reappraisal, this
decrease in amygdala activation was accompanied by a proportional decrease in emotional intensity
ratings; during affect labeling, the decrease in amygdala activation correlated with self-reported
aggression. Importantly, across participants, the magnitude of decrease in amygdala activation
during reappraisal correlated with the magnitude of decrease during affect labeling, even though the
tasks were administered on separate days, and values indexing amygdala activation during each task
were extracted independently of one another. In addition, IFG-amygdala connectivity, assessed via
psychophysiological interaction analysis, overlapped between tasks in two regions within the right
IFG. The results suggest that the two tasks recruit overlapping regions of prefrontal cortex, resulting
in similar reductions in amygdala activation, regardless of the strategy employed. Intentional and
incidental forms of emotion regulation, despite their phenomenological differences, may therefore
converge on a common neurocognitive pathway. Payer DE, Baicy K, Lieberman MD, London ED.
Overlapping neural substrates between intentional and incidental down-regulation of negative
emotions. Emotion. 2012 Apr; 12(2): 229-235.

Chronic Cocaine Exposure During Pregnancy Increases Postpartum Neuroendocrine Stress
Responses The cycle of chronic cocaine (CC) use and withdrawal results in increased anxiety,
depression and disrupted stress-responsiveness. Oxytocin and corticosterone (CORT) interact to
mediate hormonal stress responses and can be altered by cocaine use. These neuroendocrine signals
play important regulatory roles in a variety of social behaviours, specifically during the postpartum
period, and are sensitive to disruption by CC exposure in both clinical settings and preclinical
models. To determine whether CC exposure during pregnancy affected behavioural and hormonal
stress response in the early postpartum period in a rodent model, Sprague-Dawley rats were
administered cocaine daily (30 mg/kg) throughout gestation (days 1-20). Open field test (OFT) and
forced swim test (FST) behaviours were measured on postpartum day 5. Plasma CORT
concentrations were measured before and after testing throughout the test day, whereas plasma and
brain oxytocin concentrations were measured post-testing only. The results obtained indicated
increased CORT response after the OFT in CC-treated dams (P < 0.05). CC-treated dams also
exhibited altered FST behaviour (P < 0.05), suggesting abnormal stress responsiveness. Peripheral,
but not central, oxytocin levels were increased by cocaine treatment (P < 0.05). Peripheral oxytocin
and CORT increased after the FST, regardless of treatment condition (P < 0.05). Changes in stress-
responsiveness, both behaviourally and hormonally, may underlie some deficits in maternal
behaviour; thus, a clearer understanding of the effect of CC on the stress response system may
potentially lead to treatment interventions that could be relevant to clinical populations.
Additionally, these results indicate that CC treatment can have long-lasting effects on peripheral
oxytocin regulation in rats, similar to changes observed in persistent social behaviour and stress-
response deficits in clinical populations. Williams SK, Barber JS, Jamieson-Drake AW, Enns JA,
Townsend LB, Walker CH, Johns JM. Chronic cocaine exposure during pregnancy increases
postpartum neuroendocrine stress responses. J Neuroendocrinol. 2012 Apr; 24(4): 701-711.

Regional Brain Responses in Nulliparous Women to Emotional Infant Stimuli Infant cries and

facial expressions influence social interactions and elicit caretaking behaviors from adults. Recent

neuroimaging studies suggest that neural responses to infant stimuli involve brain regions that

process rewards. However, these studies have yet to investigate individual differences in tendencies
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to engage or withdraw from motivationally relevant stimuli. To investigate this, the authors used
event-related fMRI to scan 17 nulliparous women. Participants were presented with novel infant
cries of two distress levels (low and high) and unknown infant faces of varying affect (happy, sad,
and neutral) in a randomized, counter-balanced order. Brain activation was subsequently correlated
with scores on the Behavioral Inhibition System/Behavioral Activation System scale. Infant cries
activated bilateral superior and middle temporal gyri (STG and MTG) and precentral and
postcentral gyri. Activation was greater in bilateral temporal cortices for low- relative to high-
distress cries. Happy relative to neutral faces activated the ventral striatum, caudate, ventromedial
prefrontal, and orbitofrontal cortices. Sad versus neutral faces activated the precuneus, cuneus, and
posterior cingulate cortex, and behavioral activation drive correlated with occipital cortical
activations in this contrast. Behavioral inhibition correlated with activation in the right STG for
high- and low-distress cries relative to pink noise. Behavioral drive correlated inversely with
putamen, caudate, and thalamic activations for the comparison of high-distress cries to pink noise.
Reward-responsiveness correlated with activation in the left precentral gyrus during the perception
of low-distress cries relative to pink noise. These findings indicate that infant cry stimuli elicit
activations in areas implicated in auditory processing and social cognition. Happy infant faces may
be encoded as rewarding, whereas sad faces activate regions associated with empathic processing.
Differences in motivational tendencies may modulate neural responses to infant cues. Montoya JL,
Landi N, Kober H, Worhunsky PD, Rutherford HJ, Mencl WE, Mayes LC, Potenza MN. Regional
brain responses in nulliparous women to emotional infant stimuli. PLoS One. 2012; 7(5): €36270.

Cigarette Smoking and White Matter Microstructure Diffusion tensor imaging has been used
before in testing associations between cigarette smoking and white matter integrity, with
inconsistent results. Published reports indicate higher fractional anisotropy (FA, a measure of linear
water diffusion) in some brain regions and lower FA in others in adult smokers compared to
nonsmokers. Adolescent smokers exhibited elevated FA at several brain regions and a positive
correlation of FA in the genu corpus callosum with exposure to smoking (pack-years). To help
resolve prior discrepancies, the authors studied adults, sampling multiple brain regions, and testing
for relationships to clinical features of nicotine dependence and exposure to smoking. Brain MRI
scans (1.5 T) were acquired, and FA and apparent diffusion coefficient (ADC, a measure of random
diffusion) were assayed in corpus callosum and prefrontal white matter, corona radiata, internal
capsule, cingulum bundle, and hippocampal perforant fibers in 18 smokers (33.7+7.9 years of age)
and 18 age- and gender-matched nonsmokers. ADC showed no group difference, but smokers had
higher (4.3-21.1%) FA than nonsmokers. The differences were significant in right prefrontal white
matter, cingulum, and genu corpus callosum. FA in several regions was negatively correlated with
nicotine dependence or cigarettes/day. Combined with earlier findings, these results suggest a
model of changing trajectories whereby FA is higher with tobacco exposure during adolescence and
declines with continued smoking in adulthood. This notion is supported by the observation that, at
multiple sampling sites, participants who had started smoking earlier in life had higher FA than
those who had started later. Hudkins M, O'Neill J, Tobias MC, Bartzokis G, London ED. Cigarette
smoking and white matter microstructure. Psychopharmacology (Berl). 2012 May; 221(2): 285-295.

Dysregulation Of D,-Mediated Dopamine Transmission in Monkeys After Chronic Escalating

Methamphetamine Exposure Compulsive drug-seeking and drug-taking are important substance-

abuse behaviors that have been linked to alterations in dopaminergic neurotransmission and to

impaired inhibitory control. Evidence supports the notions that abnormal D, receptor-mediated

dopamine transmission and inhibitory control may be heritable risk factors for addictions, and that

they also reflect drug-induced neuroadaptations. To provide a mechanistic explanation for the drug-
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induced emergence of inhibitory-control deficits, this study examined how a chronic, escalating-
dose regimen of methamphetamine administration affected dopaminergic neurochemistry and
cognition in monkeys. Dopamine D,-like receptor and dopamine transporter (DAT) availability and
reversal-learning performance were measured before and after exposure to methamphetamine (or
saline), and brain dopamine levels were assayed at the conclusion of the study. Exposure to
methamphetamine reduced dopamine D,-like receptor and DAT availability and produced transient,
selective impairments in the reversal of a stimulus-outcome association. Furthermore, individual
differences in the change in D,-like receptor availability in the striatum were related to the change
in response to positive feedback. These data provide evidence that chronic, escalating-dose
methamphetamine administration alters the dopamine system in a manner similar to that observed in
methamphetamine-dependent humans. They also implicate alterations in positive-feedback
sensitivity associated with D,-like receptor dysfunction as the mechanism by which inhibitory
control deficits emerge in stimulant-dependent individuals. Finally, a significant degree of
neurochemical and behavioral variation in response to methamphetamine was detected, indicating
that individual differences affect the degree to which drugs of abuse alter these processes.
Identification of these factors ultimately may assist in the development of individualized treatments
for substance dependence. Groman SM, Lee B, Seu E, James AS, Feiler K, Mandelkern MA,
London ED, Jentsch JD. Dysregulation of D, -mediated dopamine transmission in monkeys after
chronic escalating methamphetamine exposure. J Neurosci. 2012 Apr 25; 32(17): 5843-5852.

Leveraging Findings from GWAS Meta-Analyses to Test Developmental Hypotheses About
Nicotine Consumption The present study evaluated gene by development interaction in cigarettes
smoked per day (CPD) in a longitudinal community-representative sample (N = 3,231) of
Caucasian twins measured at ages 14, 17, 20, and 24. Biometric heritability analyses show strong
heritabilities and shared environmental influences, as well as cross-age genetic and shared
environmental correlations. Single nucleotide polymorphisms (SNPs) previously associated with
CPD according to meta-analysis were summed to create a SNP score. At best, the SNP score
accounted for 1 % of the variance in CPD. The results suggest developmental moderation with a
larger significant SNP score effect on CPD at ages 20 and 24, and smaller non-significant effect at
ages 14 and 17. These results are consistent with the notion that nicotine-specific genetic substance
use risk is less important at younger ages, and becomes more important as individuals age into
adulthood. In a complementary analysis, the same nicotine-relevant SNP score was unrelated to the
frequency of alcohol use at ages 14, 17, 20, or 24. These results indicate that the SNP score is
specific to nicotine in this small sample and that increased exposure to nicotine at ages 20 and 24
does not influence the extent of concurrent or later alcohol use. Increased sample sizes and
replication or meta-analysis are necessary to confirm these results. The methods and results
illustrate the importance and difficulty of considering developmental processes in understanding the
interplay of genes and environment. Vrieze SI, McGue M, lacono WG. The interplay of genes and
adolescent development in substance use disorders: leveraging findings from GWAS meta-analyses
to test developmental hypotheses about nicotine consumption. Hum Genet. 2012 Jun; 131(6): 791-
801.

Structural Variations in Prefrontal Cortex Mediate the Relationship Between Early
Childhood Stress and Spatial Working Memory A large corpus of research indicates that
exposure to stress impairs cognitive abilities, specifically executive functioning dependent on the
prefrontal cortex (PFC). The authors collected structural MRI scans (n = 61), well-validated
assessments of executive functioning, and detailed interviews assessing stress exposure in humans
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to examine whether cumulative life stress affected brain morphometry and one type of executive
functioning, spatial working memory, during adolescence-a critical time of brain development and
reorganization. Analysis of variations in brain structure revealed that cumulative life stress and
spatial working memory were related to smaller volumes in the PFC, specifically prefrontal gray
and white matter between the anterior cingulate and the frontal poles. Mediation analyses revealed
that individual differences in prefrontal volumes accounted for the association between cumulative
life stress and spatial working memory. These results suggest that structural changes in the PFC
may serve as a mediating mechanism through which greater cumulative life stress engenders
decrements in cognitive functioning. Hanson JL, Chung MK, Avants BB, Rudolph KD, Shirtcliff
EA, Gee JC, Davidson RJ, Pollak SD. Structural variations in prefrontal cortex mediate the
relationship between early childhood stress and spatial working memory. J Neurosci. 2012 Jun 6;
32(23): 7917-7925.

Neural Substrates for Processing Task-lIrrelevant Emotional Distracters in Maltreated
Adolescents with Depressive Disorders: A Pilot Study In this pilot study, neural systems related
to cognitive and emotional processing were examined using event-related functional magnetic
resonance imaging in 5 maltreated youth with depressive disorders and 11 nonmaltreated healthy
participants. Subjects underwent an emotional oddball task, where they detected infrequent ovals
(targets) within a continual stream of phase-scrambled images (standards). Sad and neutral images
were intermittently presented as task-irrelevant distracters. The maltreated youth revealed
significantly decreased activation in the left middle frontal gyrus and right precentral gyrus to target
stimuli and significantly increased activation to sad stimuli in bilateral amygdala, left subgenual
cingulate, left inferior frontal gyrus, and right middle temporal cortex compared to nonmaltreated
subjects. Additionally, the maltreated youth showed significantly decreased activation to both
attentional targets and sad distracters in the left posterior middle frontal gyrus compared to
nonmaltreated subjects. In this exploratory study of dorsal control and ventral emotional circuits,
the authors found that maltreated youth with distress disorders demonstrated dysfunction of neural
systems related to cognitive control and emotional processing. De Bellis MD, Hooper SR. Neural
substrates for processing task-irrelevant emotional distracters in maltreated adolescents with
depressive disorders: A pilot study. J Trauma Stress. 2012 Apr; 25(2): 198-202.
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CLINICAL NEUROSCIENCE RESEARCH

Association of OPRD1 Polymorphisms with Heroin Dependence in a Large Case-control
Series Genes encoding the opioid receptors (OPRM1, OPRD1 and OPRKZ1) are obvious candidates
for involvement in risk for heroin dependence. Prior association studies commonly had samples of
modest size, included limited single nucleotide polymorphism (SNP) coverage of these genes and
yielded inconsistent results. Participants for the current investigation included 1459 heroin-
dependent cases ascertained from maintenance clinics in New South Wales, Australia, 1,495
unrelated individuals selected from an Australian sample of twins and siblings as not meeting DSM-
IV criteria for lifetime alcohol or illicit drug dependence (non-dependent controls) and 531 controls
ascertained from economically disadvantaged neighborhoods in proximity to the maintenance
clinics. A total of 136 OPRM1, OPRD1 and OPRK1 SNPs were genotyped in this sample. After
controlling for admixture with principal components analysis, the authors’ comparison of cases to
non-dependent controls found four OPRD1 SNPs in fairly high linkage disequilibrium for which
adjusted P values remained significant (e.g. rs2236857; OR 1.25; P = 2.95 x 10*) replicating a
previously reported association. A post hoc analysis revealed that the two SNP (rs2236857 and
rs581111) GA haplotype in OPRD1 is associated with greater risk (OR 1.68; P = 1.41 x 10™°). No
OPRM1 or OPRK1 SNPs reached more than nominal significance. Comparisons of cases to
neighborhood controls reached only nominal significance. These results replicate a prior report
providing strong evidence implicating OPRD1 SNPs and, in particular, the two SNP (rs2236857
and rs581111) GA haplotype in liability for heroin dependence. Support was not found for similar
association involving either OPRM1 or OPRK1 SNPs. Nelson EC, Lynskey MT, Heath AC, Wray
N, Agrawal A, Shand FL, Henders AK, Wallace L, Todorov AA, Schrage AJ, F. Madden PAF,
Degenhardt L, G. Martin NG, Montgomery GW. Association of OPRD1 polymorphisms with
heroin dependence in a large case-control series. Addict Biol. 13 APR 2012. [Epub ahead of print].

Denicotinized Versus Average Nicotine Tobacco Cigarette Smoking Differentially Releases
Striatal Dopamine_Nicotine has long been recognized as a necessary but insufficient component
of tobacco cigarettes to maintain a psychophysiological need to smoke. This study examined venous
plasma concentrations effects of nicotine in cigarette smoking after overnight abstinence to release
striatal dopamine (DA). Twenty-two male smokers smoked either denicotinized (denic) or average
nicotine (nic) cigarettes under single blind conditions. Each was given [*'C]raclopride and scanned
in a positron emission tomography (PET) facility. Smoking either denic or nic cigarettes released
striatal DA. Denic cigarette smoking released DA primarily in the right striatum, whereas nic
cigarette smoking released DA in both striata, but especially in the left. Increases in venous plasma
nicotine concentrations correlated positively with increased DA release in the left caudate nucleus.
Smoking denic cigarettes reduced craving as much as smoking nic cigarettes. Craving reduction
after nic tobacco smoking correlated with increases in plasma nicotine. Non-nicotine factors in
tobacco smoking produce important right brain effects. Nicotine is a pharmacological factor during
tobacco smoking that releases bilateral striatal DA, but more in the left brain. Domino EF, Ni L,
Domino JS, Yang W, Evans C, Guthrie S, Wang H, Koeppe RA, Zubieta J-K. Denicotinized versus
average nicotine tobacco cigarette smoking differentially releases striatal dopamine. Nicotine &
Tobacco Res. 2012 April 5. [Epub ahead of print].

Tobacco Smoking Produces Greater Striatal Dopamine Release in G-allele Carriers with Mu
Opioid Receptor A118G Polymorphism The aim of this study was to determine if carriers of the
allelic expression of the G variant of the human mu opioid receptor (OPRM1) A118G
polymorphism have greater increases in striatal dopamine (DA) release after tobacco smoking.
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Nineteen of 20 genotyped male tobacco smokers, after overnight abstinence, smoked denicotinized
(denic) and average nicotine (nic) containing tobacco cigarettes in a PET brain imaging study using
[*'C]raclopride. The right striatum had more free D, receptors than the left striatum pre- and post-
tobacco smoking. After smoking the nic cigarettes, mean decreased DA binding was observed in the
left dorsal caudate (— 14 6 11; t = 3.77), left and right ventral putamen (— 26 3-8; t = 4.27; 28 2 1,

t = 4.25, respectively), and right caudate (17 18 1; t = 3.92). The effects of A118G genotype on the
binding potentials for these four regions were then analyzed. Carriers of the G allele had larger
magnitudes of DA release in response to nic smoking than those homozygous for the more
prevalent AA allele in the right caudate and right ventral pallidum (t = 3.03; p = 0.008 and t = 3.91;
p =0.001). A voxel by voxel whole brain SPM analysis using an independent samples t test did not
reveal any other differences between genotype groups. In addition, the venous plasma cortisol levels
of the volunteers from 8:30 am to 12:00 noon were lower in the AG/GG allele carriers. Nic smoking
increased plasma cortisol in both groups, but they were higher in the AA group. This preliminary
study indicates a difference in both brain striatal DA release and plasma cortisol in A118G
polymorphic male tobacco smokers Domino EF, Evans CL, Ni L, Guthrie SK, Koeppe RA, Zubieta
J-K. Tobacco smoking produces greater striatal dopamine release in G-allele carriers with mu
opioid receptor A118G polymorphism. Prog Neuro-Psychopharm Biol Psychiat. 2012 April 10.
[Epub ahead of print].

Associations between Cannabinoid Receptor-1 (CNR1) Variation and Hippocampus and
Amygdala Volumes in Heavy Cannabis Users Heavy cannabis users display smaller amygdalae
and hippocampi than controls, and genetic variation accounts for a large proportion of variance in
liability to cannabis dependence (CD). A single nucleotide polymorphism in the cannabis receptor-1
gene (CNR1), rs2023239, has been associated with CD diagnosis and intermediate phenotypes,
including abstinence-induced withdrawal, cue-elicited craving, and parahippocampal activation to
cannabis cues. This study compared hippocampal and amygdalar volumes (potential CD
intermediate phenotypes) between heavy cannabis users and healthy controls, and analyzed
interactions between group, rs2023239 variation, and the volumes of these structures. Ninety-four
heavy cannabis users participated, of whom 37 (14 men, 23 women; mean age=27.8) were matched
to 37 healthy controls (14 men, 23 women; mean age=27.3) for case-control analyses. Controlling
for total intracranial volume and other confounding variables, matched cannabis users had smaller
bilateral hippocampi (left, p=0.002; right, p=0.001) and left amygdalae (p=0.01) than controls.
When genotype was considered in the case-control analyses, there was a group by genotype
interaction, such that the rs2023239 G allele predicted lower volume of bilateral hippocampi among
cannabis users relative to controls (both p<0.001). This interaction persisted when all 94 cannabis
users were compared to controls. There were no group by genotype interactions on amygdalar
volume. These data replicate previous findings of reduced hippocampal and amygdalar volume
among heavy cannabis users, and suggest that CNR1 rs2023239 variation may predispose smaller
hippocampal volume after heavy cannabis use. This association should be tested in future studies of
brain volume differences in CD. Schacht JP, Hutchison KE, Filbey FM. Associations between
cannabinoid receptor-1 (CNR1) variation and hippocampus and amygdala volumes in heavy
cannabis users. Neuropsychopharmacology 2012 June 6 2012. [Epub ahead of print].

Neural Correlates of Stress-Induced and Cue-induced Drug Craving: Influences of Sex and
Cocaine Dependence Although stress and drug cue exposure each increase drug craving and
contribute to relapse in cocaine dependence, no previous research has directly examined the neural
correlates of stress-induced and drug cue-induced craving in cocaine-dependent women and men
relative to comparison subjects. Functional MRI was used to assess responses to individualized
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scripts for stress, drug/alcohol cue and neutral-relaxing-imagery conditions in 30 abstinent cocaine-
dependent individuals (16 women, 14 men) and 36 healthy recreational-drinking comparison
subjects (18 women, 18 men). Significant three-way interactions between diagnostic group, sex, and
script condition were observed in multiple brain regions including the striatum, insula, and anterior
and posterior cingulate. Within women, group-by-condition interactions were observed involving
these regions and were attributable to relatively increased regional activations in cocaine-dependent
women during the stress and, to a lesser extent, neutral-relaxing conditions. Within men, group
main effects were observed involving these same regions, with cocaine-dependent men
demonstrating relatively increased activation across conditions, with the main contributions from
the drug and neutral-relaxing conditions. In men and women, subjective drug-induced craving
measures correlated positively with corticostriatal-limbic activations. In cocaine dependence,
corticostriatal-limbic hyperactivity appears to be linked to stress cues in women, drug cues in men,
and neutral-relaxing conditions in both. These findings suggest that sex should be taken into
account in the selection of therapies in the treatment of addiction, particularly those targeting stress
reduction. Potenza MN, Hong K, Lacadie CM, Fulbright RK, Tuit KL, Sinha R. Neural correlates
of stress-induced and cue-induced drug craving: influences of sex and cocaine dependence. Am J
Psychiatry. 2012 Apr; 169(4): 406-414.

Genetic Variation in CYP2A6 Predicts Neural Reactivity to Smoking Cues as Measured Using
fMRI Smoking cues trigger craving for cigarettes and relapse. Nicotine metabolism, mediated by
the enzyme CYP2AG6, also influences smoking behavior. In this study, the authors investigated how
nicotine metabolism and genetic variation in CYP2AG6 influence the neural response to smoking
cues in humans using functional magnetic resonance imaging (fMRI). They hypothesized that
individuals with faster rates of nicotine metabolism would have stronger conditioned responses to
smoking cues because of closer coupling in everyday life between exposure to cigarettes and surges
in blood nicotine concentration. In contrast, individuals with reduced rates of metabolism, who have
relatively constant nicotine blood levels throughout the day, should be less likely to develop
conditioned responses to cues. The authors screened 169 smokers for their rate of nicotine
metabolism and CYP2A6 genotype, and selected 31 smokers with the fastest and slowest rates for
fMRI, matched for daily cigarette intake. They measured their neural response to visual smoking
and non-smoking cues using fMRI. As predicted, fast metabolizers, by phenotype or genotype, had
significantly greater responses to visual cigarette cues than slow metabolizers in the amygdala,
hippocampus, striatum, insula, and cingulate cortex. These results support the theory that drug cues
are conditioned stimuli, and explain why fast metabolizers who smoke have lower cessation rates.
They also provide insight into how genetics can shape human vulnerability to addiction, and have
implications for tailoring smoking cessation programs based on individual genetics. Tang DW,
Hello B, Mroziewicz M, Fellows LK, Tyndale RF, Dagher A. Genetic variation in CYP2A6
predicts neural reactivity to smoking cues as measured using fMRI. Neuroimage. 2012 May 1,
60(4): 2136-2143.

Functional Brain Networks Associated With Cognitive Control, Cocaine Dependence, and
Treatment Outcome Individuals with cocaine dependence often evidence poor cognitive control.
The purpose of this exploratory study was to investigate networks of functional connectivity
underlying cognitive control in cocaine dependence and examine the relationship of the networks to
the disorder and its treatment. Independent component analysis (ICA) was applied to fMRI data to
investigate if regional activations underlying cognitive control processes operate in functional
networks, and whether these networks relate to performance and treatment outcome measures in
cocaine dependence. Twenty patients completed a Stroop task during fMRI prior to entering
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outpatient treatment and were compared to 20 control participants. ICA identified five distinct
functional networks related to cognitive control interference events. Cocaine-dependent patients
displayed differences in performance-related recruitment of three networks. Reduced involvement
of a "top-down" fronto-cingular network contributing to conflict monitoring correlated with better
treatment retention. Greater engagement of two "bottom-up" subcortical and ventral prefrontal
networks related to cue-elicited motivational processing correlated with abstinence during
treatment. The identification of subcortical networks linked to cocaine abstinence and cortical
networks to treatment retention suggests that specific circuits may represent important,
complementary targets in treatment development for cocaine dependence. Worhunsky PD, Stevens
MC, Carroll KM, Rounsaville BJ, Calhoun VD, Pearlson GD, Potenza MN. Functional brain
networks associated with cognitive control, cocaine dependence, and treatment outcome. Psychol
Addict Behav. 2012 Jul 9. [Epub ahead of print].

Striatal Dopamine D,/D; Receptor Availability Correlates with Behavioral Response
Inhibition and Related fMRI BOLD Signal in Frontostriatal Neural Circuitry in Humans
Impulsive behavior is thought to reflect a trait-like characteristic that can have broad consequences
for an individual's success and well-being, but its neurobiological basis remains elusive. Although
striatal dopamine D,-like receptors have been linked with impulsive behavior and behavioral
inhibition in rodents, a role for D,-like receptor function in frontostriatal circuits mediating
inhibitory control in humans has not been shown. The authors investigated this role in a study of
healthy research participants who underwent positron emission tomography with the D,/Ds
dopamine receptor ligand [*®F]fallypride and BOLD fMRI while they performed the Stop-signal
Task, a test of response inhibition. Striatal dopamine D,/Ds receptor availability was negatively
correlated with speed of response inhibition (stop-signal reaction time) and positively correlated
with inhibition-related fMRI activation in frontostriatal neural circuitry. Correlations involving
D./Ds receptor availability were strongest in the dorsal regions (caudate and putamen) of the
striatum, consistent with findings of animal studies relating dopamine receptors and response
inhibition. The results suggest that striatal D,-like receptor function in humans plays a major role in
the neural circuitry that mediates behavioral control, an ability that is essential for adaptive
responding and is compromised in a variety of common neuropsychiatric disorders. Ghahremani
DG, Lee B, Robertson CL, Tabibnia G, Morgan AT, De Shetler N, Brown AK, Monterosso JR,
Aron AR, Mandelkern MA, Poldrack RA, London ED. Striatal dopamine D,/Ds receptors mediate
response inhibition and related activity in frontostriatal neural circuitry in humans. J Neurosci. 2012
May 23; 32(21): 7316-7324.

Cognitive Reappraisal Blunts Amygdala Reactivity and Self-Reported Emotional Intensity in
Response to Negative Images Emotion regulation can be achieved in various ways, but few
studies have evaluated the extent to which the neurocognitive substrates of these distinct operations
overlap. In the study reported here, functional magnetic resonance imaging (fMRI) was used to
measure activity in the amygdala and prefrontal cortex of 10 participants who completed two
independent tasks of emotion regulation-reappraisal, measuring intentional emotion regulation, and
affect labeling, measuring incidental emotion regulation-with the objective of identifying potential
overlap in the neural substrates underlying each task. Analyses focused on a priori regions of
interest in the amygdala and inferior frontal gyrus (IFG). For both tasks, fMRI showed decreased
amygdala activation during emotion regulation compared with emotion conditions. During
reappraisal, this decrease in amygdala activation was accompanied by a proportional decrease in
emotional intensity ratings; during affect labeling, the decrease in amygdala activation correlated
with self-reported aggression. Importantly, across participants, the magnitude of decrease in
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amygdala activation during reappraisal correlated with the magnitude of decrease during affect
labeling, even though the tasks were administered on separate days, and values indexing amygdala
activation during each task were extracted independently of one another. In addition, IFG-amygdala
connectivity, assessed via psychophysiological interaction analysis, overlapped between tasks in
two regions within the right IFG. The results suggest that the two tasks recruit overlapping regions
of prefrontal cortex, resulting in similar reductions in amygdala activation, regardless of the strategy
employed. Intentional and incidental forms of emotion regulation, despite their phenomenological
differences, may therefore converge on a common neurocognitive pathway. Payer DE, Baicy K,
Lieberman MD, London ED. Overlapping neural substrates between intentional and incidental
down-regulation of negative emotions. Emotion. 2012 Apr; 12(2): 229-235.

Cooperative Rewards (Reciprocity) are Subject to Delay-Discounting Effects Parties in real-
world conflicts often attempt to punish each other's behavior. If this strategy fails to produce mutual
cooperation, they may increase punishment magnitude. The present experiment investigated
whether delay-reduction - potentially less harmful than magnitude increase - would generate mutual
cooperation as interactions are repeated. Participants played a prisoner's dilemma game against a
computer that played a tit-for-tat strategy, cooperating after a participant cooperated, defecting after
a participant defected. For half of the participants, the delay between their choice and the computer's
next choice was long relative to the delay between the computer's choice and their next choice. For
the other half, long and short delays were reversed. The tit-for-tat contingency reinforces the other
player's cooperation (by cooperating) and punishes the other player's defection (by defecting). Both
rewards and punishers are discounted by delay. Consistent with delay discounting, participants
cooperated more when the delay between their choice and the computer's cooperation (reward) or
defection (punishment) was relatively short. These results suggest that, in real-world tit-for-tat
conflicts, decreasing delay of reciprocation or retaliation may foster mutual cooperation as
effectively as (or more effectively than) the more usual tactic of increasing magnitude of
reciprocation or retaliation. Locey ML, Rachlin H. The temporal dynamics of cooperation. Behav
Decis Mak. 2012 Jul 1; 25(3): 257-263.

Brief Cognition Screener is Predictive of Drug Abuse Therapy Attandance Neuropsycho-
logical impairment among patients with substance use disorders (SUDs) contributes to poorer
treatment processes and outcomes. However, neuropsychological assessment is typically not an
aspect of patient evaluation in SUD treatment programs because it is prohibitively time and
resource consuming. In a previous study, the authors examined the concurrent validity,
classification accuracy, and clinical utility of a brief screening measure, the Montreal Cognitive
Assessment (MoCA), in identifying cognitive impairment among SUD patients. To provide further
evidence of criterion-related validity, MoCA classification should optimally predict a clinically
relevant behavior or outcome among SUD patients. The purpose of this study was to examine the
validity of the MoCA in predicting treatment attendance. The authors compared previously
collected clinical assessment data on 60 SUD patients receiving treatment in a program of short
duration and high intensity to attendance data obtained via medical chart review. Though the
proportion of therapy sessions attended did not differ between groups, cognitively impaired subjects
were significantly less likely than unimpaired subjects to attend all of their group therapy sessions.
These results complement previous findings by providing further evidence of criterion-related
validity of the MoCA in predicting a clinically relevant behavior (i.e., perfect attendance) among
SUD patients. The capacity of the MoCA to predict a clinically relevant behavior provides support
for its validity as a brief cognitive screening measure. Copersino ML, Schretlen DJ, Fitzmaurice
GM, Lukas SE, Faberman J, Sokoloff J, Weiss RD. Effects of cognitive impairment on substance
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abuse treatment attendance: predictive validation of a brief cognitive screening measure. Am J
Drug Alcohol Abuse. 2012 May; 38(3): 246-250.

A Single Administration of Low-Dose Varenicline Saturates A4p2* Nicotinic Acetylcholine
Receptors in the Human Brain The primary objective of this project was to determine the
04p2(*) nicotinic acetylcholine receptor (nAChR) occupancy in human brain of a single low dose of
varenicline (0.5mg), and to explore the relationship between receptor occupancy by varenicline and
tobacco withdrawal symptoms ((*)denoting other putative nAChR subunits). Otherwise healthy
smokers (n=9) underwent two positron emission tomography (PET) sessions with the selective
a4pB2(*) radioligand 2-FA. For the PET sessions, participants received either a low dose of
varenicline (0.5mg) or matching placebo pill (double-blind, random order) before imaging. For both
sessions, participants received bolus plus continuous infusions of 2-FA, were scanned for 1h after
allowing the radiotracer to reach a steady state, smoked to satiety, and were scanned for 2 more
hours. The authors estimated the fractional receptor occupancy by a single dose of varenicline
(0.5mg) and the corresponding varenicline dissociation constant (K(V)), along with the effect of
low-dose varenicline, pill placebo, and smoking-to-satiety on withdrawal rating scales. The data are
compatible with 100% occupancy of 04p2(*) nAChRs by a single dose of varenicline, with a 90%
lower confidence limit of 89% occupancy for the thalamus and brainstem. The corresponding 90%
upper limit on effective K(V) with respect to plasma varenicline was 0.49nM. Smoking to satiety,
but not low-dose varenicline, significantly reduced withdrawal symptoms. These findings
demonstrate that low-dose varenicline results in saturation of a4p2(*) nAChRs in the thalamus and
brainstem without reducing withdrawal symptoms. Lotfipour S, Mandelkern M, Alvarez-Estrada M,
L Brody A. A single administration of low-dose varenicline saturates a4B2* nicotinic acetylcholine
receptors in the human brain. Neuropsychopharmacology. 2012 Jun; 37(7): 1738-1748.

Sex Differences in Availability of B2*-Nicotinic Acetylcholine Receptors in Recently Abstinent
Tobacco Smokers Sex differences exist in the reinforcing effects of nicotine, smoking cessation
rates, and response to nicotine therapies. Sex differences in availability of nicotinic acetylcholine
receptors containing the B(2) subunit (B(2)*-nAChRs) may underlie differential nicotine and
tobacco smoking effects and related behaviors in women vs men. To examine B(2)*-nAChR
availability in male and female smokers vs nonsmokers and to determine associations among [(2)*-
nAChR availability, tobacco smoking characteristics, and female sex steroid hormone levels. Male
(n = 26) and female (n = 28) tobacco smokers participated in an iodide 123-labeled 5-iodo-A-85380
([(2123)1]5-1A) single-photon emission computed tomography (SPECT) imaging session at 7 to 9
days of abstinence. Age-matched male (n = 26) and female (n = 30) nonsmokers participated in a
[(123)1]5-1A SPECT imaging session. All participants completed a magnetic resonance imaging
study at an academic imaging center. Tobacco smokers (n = 54) and age- and sex-matched
nonsmokers (n = 56). The [(123)1]5-1A SPECT images were converted to equilibrium distribution
volumes and were analyzed using regions of interest. The $(2)*-nAChR availability was
significantly higher in male smokers compared with male nonsmokers in striatum, cortex, and
cerebellum, but female smokers did not have higher f(2)*-nAChR availability than female
nonsmokers in any region. In women, B(2)*-nAChR availability in the cortex and cerebellum was
negatively and significantly correlated with progesterone level on the SPECT imaging day. In
female smokers on imaging day, the progesterone level was positively and significantly correlated
with depressive symptoms, craving for a cigarette, and nicotine withdrawal. The regulatory effects
of nicotine in the brain (ie, tobacco smoking-induced upregulation of f(2)*-nAChRs) seem to be
distinctly different between men and women, and female sex steroid hormones likely have a role in
this regulation. These findings suggest an underlying neurochemical mechanism for the reported
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behavioral sex differences. To treat female smokers more effectively, it is critical that nonnicotinic-
mediated medications should be explored. Cosgrove KP, Esterlis I, McKee SA, Bois F, Seibyl JP,
Mazure CM, Krishnan-Sarin S, Staley JK, Picciotto MR, O'Malley SS. Sex differences in
availability of B2*-nicotinic acetylcholine receptors in recently abstinent tobacco smokers. Arch
Gen Psychiatry. 2012 Apr; 69(4): 418-427.

Sex, ADHD Symptoms, and Smoking Outcomes: An Integrative Model Both females and
individuals with Attention-Deficit/Hyperactivity Disorder (ADHD) have been found to be at
increased risk for a range of smoking outcomes, and recent empirical findings have suggested that
women with ADHD may be particularly vulnerable to nicotine dependence. On a neurobiological
level, the dopamine reward processing system may be implicated in the potentially unique
interaction of nicotine with sex and with ADHD status. Specifically, nicotine appears to mitigate
core ADHD symptoms through interaction with the dopamine reward processing system, and
ovarian hormones have been found to interact with nicotine within the dopamine reward processing
system to affect neurotransmitter release and functioning. This article synthesizes data from
research examining smoking in women and in individuals with ADHD to build an integrative model
through which unique risk for cigarette smoking in women with ADHD can be systematically
explored. Based upon this model, the following hypotheses are proposed at the intersection of each
of the three variables of sex, ADHD, and smoking: (1) individuals with ADHD have altered
functioning of the dopamine reward system, which diminishes their ability to efficiently form
conditioned associations based on environmental contingencies; these deficits are partially
ameliorated by nicotine; (2) nicotine interacts with estrogen and the dopamine reward system to
increase the positive and negative reinforcement value of smoking in female smokers; (3) in adult
females with ADHD, ovarian hormones interact with the dopamine reward system to exacerbate
ADHD-related deficits in the capacity to form conditioned associations; and (4) during different
phases of the menstrual cycle, nicotine and ovarian hormones may interact differentially with the
dopamine reward processing system to affect the type and value of reinforcement smoking provides
for women with ADHD. Understanding the bio-behavioral mechanisms underlying cigarette
addiction in specific populations will be critical to developing effectively tailored smoking
prevention and cessation programs for these groups. Overall, the goal of this paper is to examine the
interaction of sex, smoking, and ADHD status within the context of the dopamine reward
processing system not only to elucidate potential mechanisms specific to female smokers with
ADHD, but also to stimulate consideration of how the examination of such individual differences
can inform our understanding of smoking more broadly. Van VVoorhees EE, Mitchell JT, McClernon
FJ, Beckham JC, Kollins SH. Sex, ADHD symptoms, and smoking outcomes: An integrative
model. Med Hypotheses. 2012 May; 78(5): 585-593.

Varenicline Potentiates Alcohol-Induced Negative Subjective Responses and Offsets Impaired
Eye Movements Varenicline (VAR) is a partial nicotinic receptor agonist that is an effective
smoking cessation medication. Preliminary evidence indicates that it may also reduce alcohol
consumption, but the underlying mechanism is not clear. For example, VAR may reduce alcohol
consumption by attenuating its subjectively rewarding properties or by enhancing its aversive
effects. In this study, the authors examined the effects of an acute dose of VAR upon subjective,
physiological, and objective responses to low and moderate doses of alcohol in healthy social
drinkers. Healthy men and women (N = 15) participated in 6 randomized sessions; 3 sessions each
with 2 mg VAR and placebo (PL) followed 3 hours later by a beverage containing PL, low-dose
alcohol (0.4 g/kg), or high-dose alcohol (0.8 g/kg). Subjective mood and drug effects (i.e.,
stimulation, drug liking), physiological measures (heart rate, blood pressure), and eye tracking tasks
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were administered at various intervals before and after drug and alcohol administration. VAR
acutely increased blood pressure, heart rate, ratings of dysphoria and nausea, and also improved eye
tracking performance. After alcohol drinking (vs. PL), VAR increased dysphoria and tended to
reduce alcohol liking ratings. It also attenuated alcohol-induced eye-tracking impairments. These
effects were independent of the drug's effects on nausea before drinking. These data support the
theory that VAR may reduce drinking by potentiating aversive effects of alcohol. VAR also offsets
alcohol-induced eye movement impairment. The evidence suggests that VAR may decrease alcohol
consumption by producing effects, which oppose the rewarding efficacy of alcohol. Childs E,
Roche DJ, King AC, de Wit H. Varenicline potentiates alcohol-induced negative subjective
responses and offsets impaired eye movements. Alcohol Clin Exp Res. 2012 May; 36(5): 906-914.

Patients with Fibromyalgia Display Less Functional Connectivity in the Brain's Pain
Inhibitory Network There is evidence for augmented processing of pain and impaired endogenous
pain inhibition in Fibromyalgia syndrome (FM). In order to fully understand the mechanisms
involved in FM pathology, there is a need for closer investigation of endogenous pain modulation.
In the present study, the authors compared the functional connectivity of the descending pain
inhibitory network in age-matched FM patients and healthy controls (HC). They performed
functional magnetic resonance imaging (fMRI) in 42 subjects; 14 healthy and 28 age-matched FM
patients (2 patients per HC), during randomly presented, subjectively calibrated pressure pain
stimuli. A seed-based functional connectivity analysis of brain activity was performed. The seed
coordinates were based on the findings from our previous study, comparing the fMRI signal during
calibrated pressure pain in FM and HC: the rostral anterior cingulate cortex (rACC) and thalamus.
FM patients required significantly less pressure (kPa) to reach calibrated pain at 50 mm on a 0-100
visual analogue scale (p<.001, two-tailed). During fMRI scanning, the rACC displayed significantly
higher connectivity to the amygdala, hippocampus, and brainstem in healthy controls, compared to
FM patients. There were no regions where FM patients showed higher rACC connectivity.
Thalamus showed significantly higher connectivity to the orbitofrontal cortex in healthy controls
but no regions showed higher thalamic connectivity in FM patients. Patients with FM displayed less
connectivity within the brain's pain inhibitory network during calibrated pressure pain, compared to
healthy controls. The present study provides brain-imaging evidence on how brain regions involved
in homeostatic control of pain are less connected in FM patients. It is possible that the dysfunction
of the descending pain modulatory network plays an important role in maintenance of FM pain and
our results may translate into clinical implications by using the functional connectivity of the pain
modulatory network as an objective measure of pain dysregulation. Jensen KB, Loitoile R, Kosek
E, Petzke F, Carville S, Fransson P, Marcus H, Williams SC, Choy E, Mainguy Y, Vitton O,
Gracely RH, Gollub R, Ingvar M, Kong J. Patients with fibromyalgia display less functional
connectivity in the brain's pain inhibitory network. Mol Pain. 2012 Apr 26; 8(1): 32.

Dopaminergic Mechanisms of Individual Differences in Human Effort-Based Decision-
Making Preferences for different combinations of costs and benefits are a key source of variability
in economic decision-making. However, the neurochemical basis of individual differences in these
preferences is poorly understood. Studies in both animals and humans have demonstrated that direct
manipulation of the neurotransmitter dopamine (DA) significantly impacts cost/benefit decision-
making, but less is known about how naturally occurring variation in DA systems may relate to
individual differences in economic behavior. In the present study, 25 healthy volunteers completed
a dual-scan PET imaging protocol with [(18)F]fallypride and d-amphetamine to measure DA
responsivity and separately completed the effort expenditure for rewards task, a behavioral measure
of cost/benefit decision-making in humans. The authors found that individual differences in DA
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function in the left striatum and ventromedial prefrontal cortex were correlated with a willingness to
expend greater effort for larger rewards, particularly when probability of reward receipt was low.
Additionally, variability in DA responses in the bilateral insula was negatively correlated with
willingness to expend effort for rewards, consistent with evidence implicating this region in the
processing of response costs. These findings highlight the role of DA signaling in striatal,
prefrontal, and insular regions as key neurochemical mechanisms underlying individual differences
in cost/benefit decision-making. Treadway MT, Buckholtz JW, Cowan RL, Woodward ND, Li R,
Ansari MS, Baldwin RM, Schwartzman AN, Kessler RM, Zald DH. Dopaminergic mechanisms of
individual differences in human effort-based decision-making. J. Neurosci. 2012 May; 32(18):
6170-6176.

Dose-Related Modulation of Event-Related Potentials to Novel and Target Stimuli by
Intravenous A°-THC In Humans Cannabinoids induce a host of perceptual alterations and
cognitive deficits in humans. However, the neural correlates of these deficits have remained elusive.
The current study examined the acute, dose-related effects of delta-9-tetrahydrocannabinol (A®-
THC) on psychophysiological indices of information processing in humans. Healthy subjects
(n=26) completed three test days during which they received intravenous A’-THC (placebo, 0.015
and 0.03 mg/kg) in a within-subject, double-blind, randomized, cross-over, and counterbalanced
design. Psychophysiological data (electroencephalography) were collected before and after drug
administration while subjects engaged in an event-related potential (ERP) task known to be a valid
index of attention and cognition (a three-stimulus auditory “oddball” P300 task). A>-THC dose-
dependently reduced the amplitude of both the target P300b and the novelty P300a. A’-THC did not
have any effect on the latency of either the P300a or P300b, or on early sensory-evoked ERP
components preceding the P300 (the N100). Concomitantly, A’>-THC induced psychotomimetic
effects, perceptual alterations, and subjective “high” in a dose-dependent manner. A*-THC -induced
reductions in P3b amplitude correlated with A*>-THC-induced perceptual alterations. Lastly,
exploratory analyses examining cannabis use status showed that whereas recent cannabis users had
blunted behavioral effects to A(9)-THC, there were no dose-related effects of A>~THC on P300a/b
amplitude between cannabis-free and recent cannabis users. Overall, these data suggest that at doses
that produce behavioral and subjective effects consistent with the known properties of cannabis, A®-
THC reduced P300a and P300b amplitudes without altering the latency of these ERPs. Cannabinoid
agonists may therefore disrupt cortical processes responsible for context updating and the automatic
orientation of attention, while leaving processing speed and earlier sensory ERP components intact.
Collectively, the findings suggest that CB1R systems modulate top-down and bottom-up
processing. D’Souza DC, Fridberg DJ, Skosnik PD, Williams A, Roach B, Singh N, Carbuto M,
Elander J, Schnakenberg A, Pittman B, Sewell RA, Ranganathan M, Mathalon D. Dose-related
modulation of event-related potentials to novel and target stimuli by intravenous A>-THC in
humans. Neuropsychopharmacology. 2012 Jun; 37(7): 1632-1646.

Anxiety Sensitivity, Emotional Avoidance, and PTSD Symptom Severity among
Crack/Cocaine Dependent Patients in Residential Treatment High rates of co-occurring
posttraumatic stress disorder (PTSD) have been found among patients receiving treatment for
substance use disorders (SUD), and there is evidence that this particular co-occurrence is associated
with negative SUD treatment outcomes. Thus, there is utility in establishing the role of
psychological vulnerabilities related to PTSD within SUD populations, with the goal of ultimately
informing targeted interventions and improving clinical outcomes. Anxiety sensitivity (AS) and
emotional avoidance (EA) may be two important factors in this regard, as both have been found to
demonstrate associations with posttraumatic stress in other clinical and nonclinical populations. To
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expand upon this literature, the current study examined the associations between AS and EA and
PTSD symptom severity in a sample of traumatic event-exposed crack/cocaine dependent patients
in residential SUD treatment (n = 62), as well as the extent to which EA mediated the relation
between AS and PTSD symptom severity. As hypothesized, AS and EA were associated with PTSD
symptom severity above and beyond the effects of gender and non-specific anxiety symptoms.
However, the hypothesis that EA would mediate the relation between AS and PTSD symptom
severity was only partially supported. Implications of these findings for understanding and treating
co-occurring SUD-PTSD are discussed. Naifeh JA, Tull MT, Gratz KL. Anxiety sensitivity,
emotional avoidance, and PTSD symptom severity among crack/cocaine dependent patients in
residential treatment. Cognitive Therapy and Research. 2012 Jun;36(3): 247-257.

Modulation of Inhibition of Return by the Dopamine D2 Receptor Agonist Bromocriptine
Depends on Individual DAT1 Genotype Involuntary visual spatial attention is captured when a
salient cue appears in the visual field. If a target appears soon after the cue, response times to targets
at the cue location are faster relative to other locations. However, after longer cue-target intervals,
responses to targets at the cue location are slower, due to inhibition of return (IOR). IOR depends
on striatal dopamine (DA) levels: It varies with different alleles of the DA transporter gene DAT1
and is reduced in patients with Parkinson’s disease, a disease characterized by reduced striatal
dopaminergic transmission. The authors examined the role of DA in involuntary attention and IOR
by administering the DA D2 receptor-specific agonist bromocriptine to healthy human subjects.
There was no effect of either DAT1 genotype or bromocriptine on involuntary attention, but
participants with DATL alleles predicting higher striatal DA had a larger IOR. Furthermore,
bromocriptine increased the magnitude of IOR in participants with low striatal DA but abolished the
IOR in subjects with high striatal DA. This inverted U-shaped pattern resembles previously
described relationships between DA levels and performance on cognitive tasks and suggests an
involvement of striatal DA in IOR that does not include a role in involuntary attention. Rokem A,
Landau AN, Prinzmetal W, Wallace DL, Silver MA, D’Esposito M. Modulation of inhibition of
return by the dopamine D2 receptor agonist bromocriptine depends on individual DAT1 genotype.
Cereb. Cortex 2012 May; 22(5): 1133-1138.

Information Content and Reward Processing in the Human Striatum During Performance of
a Declarative Memory Task Negative feedback can signal poor performance, but it also provides
information that can help learners reach the goal of task mastery. The primary aim of this study was
to test the hypothesis that the amount of information provided by negative feedback during a paired-
associate learning task influences feedback-related processing in the caudate nucleus. To do this, the
authors manipulated the number of response options: With two options, positive and negative
feedback provide equal amounts of information, whereas with four options, positive feedback
provides more information than does negative feedback. The authors found that positive and
negative feedback activated the caudate similarly when there were two response options. With four
options, the caudate’s response to negative feedback was reduced. A secondary goal was to
investigate the link between brain-based measures of feedback-related processing and behavioral
indices of learning. Analysis of the posttest measures showed that trials with positive feedback were
associated with higher posttest confidence ratings. Additionally, when positive feedback was
delivered, caudate activity was greater for trials with high than with low posttest confidence. This
experiment demonstrated the context sensitivity of feedback processing and provided evidence that
feedback processing in the striatum can contribute to the strengthening of the representations
available within declarative memory. Tricomi E, Fiez JA. Information content and reward
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processing in the human striatum during performance of a declarative memory task. Cogn Affect
Behav Neurosci. 2012 Jun; 12(2): 361-372.

Sustained Recreational Use of Ecstasy is Associated with Altered Pre and Postsynaptic
Markers of Serotonin Transmission in Neocortical Areas: A PET Study With [**C]DASB and
['CIMDL 100907 3,4-Methylenedioxymethamphetamine (MDMA), the main psychoactive
component of the recreational drug ecstasy, is a potent serotonin (5-HT) releaser. In animals,
MDMA induces 5-HT depletion and toxicity in 5-HT neurons. The aim of this study was to
investigate both presynaptic (5-HT transporter, SERT) and postsynaptic (5-HT(2A) receptor)
markers of 5-HT transmission in recently abstinent chronic MDMA users compared with matched
healthy controls. The authors hypothesized that MDMA use is associated with lower SERT density
and concomitant upregulation of 5-HT(2A) receptors. Positron emission tomography studies using
the SERT ligand ['C]DASB and the 5-HT(2A) receptor ligand [**CJMDL 100907 were evaluated
in 13 current and recently detoxified MDMA users and 13 matched healthy controls. MDMA users
reported a mean duration of ecstasy use of 8 years, regular exposure, and at least 2 weeks of
abstinence before the scans. SERT and 5-HT(2A) receptor availability (binding potential, BP(ND))
were analyzed with a two-tissue compartment model with arterial input function. Current
recreational MDMA use was significantly associated with lower SERT BP(ND) and higher 5-
HT(2A) receptor BP(ND) in cortical, but not subcortical regions. Decreased SERT BP(ND) was
regionally associated with upregulated 5-HT(2A) receptor BP(ND). In light of the animal literature,
the most parsimonious interpretation is that repeated exposure to MDMA in humans, even in
moderate amounts, leads to damage in 5-HT neuron terminals innervating the cortex. Alterations in
mood, cognition, and impulse control associated with these changes might contribute to sustain
MDMA use. The reversibility of these changes upon abstinence remains to be firmly established.
Urban NB, Girgis RR, Talbot PS, Kegeles LS, Xu X, Frankle WG, Hart CL, Slifstein M, Abi-
Dargham A, Laruelle M. Sustained recreational use of ecstasy is associated with altered pre and
postsynaptic markers of serotonin transmission in neocortical areas: a PET study with ['*C]DASB
and ["'*C]MDL 100907. Neuropsychopharmacology. 2012 May; 37(6): 1465-1473.

Dissociable Influences of Opiates and Expectations on Pain Placebo treatments and opiate drugs
are thought to have common effects on the opioid system and pain-related brain processes. This has
created excitement about the potential for expectations to modulate drug effects themselves. If drug
effects differ as a function of belief, this would challenge the assumptions underlying the standard
clinical trial. The authors conducted two studies to directly examine the relationship between
expectations and opioid analgesia. They administered the opioid agonist remifentanil to human
subjects during experimental thermal pain and manipulated participants' knowledge of drug delivery
using an open-hidden design. This allowed us to test drug effects, expectancy (knowledge) effects,
and their interactions on pain reports and pain-related responses in the brain. Remifentanil and
expectancy both reduced pain, but drug effects on pain reports and fMRI activity did not interact
with expectancy. Regions associated with pain processing showed drug-induced modulation during
both Open and Hidden conditions, with no differences in drug effects as a function of expectation.
Instead, expectancy modulated activity in frontal cortex, with a separable time course from drug
effects. These findings reveal that opiates and placebo treatments both influence clinically relevant
outcomes and operate without mutual interference. Atlas LY, Whittington RA, Lindquist MA,
Wielgosz J, Sonty N, Wager TD. Dissociable influences of opiates and expectations on pain. J
Neurosci. 2012 Jun 6; 32(23): 8053-8064.
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The Neuroeconomics of Nicotine Dependence: A fMRI Study of Delay Discounting of
Monetary and Cigarette Rewards in Smokers Neuroeconomics integrates behavioral economics
and cognitive neuroscience to understand the neurobiological basis for normative and maladaptive
decision making. Delay discounting is a behavioral economic index of impulsivity that reflects
capacity to delay gratification and has been consistently associated with nicotine dependence. This
preliminary study used functional magnetic resonance imaging to examine delay discounting for
money and cigarette rewards in 13 nicotine dependent adults. Significant differences between
preferences for smaller immediate rewards and larger delayed rewards were evident in a number of
regions of interest (ROIs), including the medial prefrontal cortex, anterior insular cortex, middle
temporal gyrus, middle frontal gyrus, and cingulate gyrus. Significant differences between money
and cigarette rewards were generally lateralized, with cigarette choices associated with left
hemisphere activation and money choices associated with right hemisphere activation. Specific ROI
differences included the posterior parietal cortex, medial and middle frontal gyrus, ventral striatum,
temporoparietal cortex, and angular gyrus. Impulsivity as measured by behavioral choices was
significantly associated with both individual ROIs and a combined ROI model. These findings
provide initial evidence in support of applying a neuroeconomic approach to understanding nicotine
dependence. Mackillop J, Amlung MT, Wier LM, David SP, Ray LA, Bickel WK, Sweet LH. The
neuroeconomics of nicotine dependence: A preliminary functional magnetic resonance imaging
study of delay discounting of monetary and cigarette rewards in smokers. Psychiatry Res. 2012 Apr
30; 202(1): 20-29.

Functional Interactions of HIV-Infection and Methamphetamine Dependence During Motor
Programming Methamphetamine (METH) dependence is frequently comorbid with HIV infection
and both have been linked to alterations of brain structure and function. In a previous study, the
authors showed that the brain volume loss characteristic of HIV infection contrasts with METH-
related volume increases in striatum and parietal cortex, suggesting distinct neurobiological
responses to HIV and METH (Jernigan et al., 2005). Functional magnetic resonance imaging
(FMRI) has the potential to reveal functional interactions between the effects of HIV and METH. In
the present study, 50 participants were studied in four groups: an HIVV+ group, a recently METH-
dependent group, a dually affected group, and a group of unaffected community comparison
subjects. An fMRI paradigm consisting of motor sequencing tasks of varying levels of complexity
was administered to examine blood oxygenation level dependent (BOLD) changes. Within all
groups, activity increased significantly with increasing task complexity in large clusters within
sensorimotor and parietal cortex, basal ganglia, cerebellum, and cingulate. The task complexity
effect was regressed on HIV status, METH status, and the HIVXMETH interaction term in a
simultaneous multiple regression. HIV was associated with less complexity-related activation in
striatum, whereas METH was associated with less complexity-related activation in parietal regions.
Significant interaction effects were observed in both cortical and subcortical regions; and, contrary
to expectations, the complexity-related activation was less aberrant in dually affected than in single
risk participants, in spite of comparable levels of neurocognitive impairment among the clinical
groups. Thus, HIV and METH dependence, perhaps through their effects on dopaminergic systems,
may have opposing functional effects on neural circuits involved in motor programming. Archibald
SL, Jacobson MW, Fennema-Notestine C, Ogasawara M, Woods SP, Letendre S, Grant I, Jernigan
TL. Functional interactions of HIV-infection and methamphetamine dependence during motor
programming. Psychiatry Res. 2012 Apr 30; 202(1): 46-52.
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EPIDEMIOLOGY RESEARCH

Co-Ingestion Of Prescription Opioids and Other Drugs Among High School Seniors: Results
From A National Study The objective of this study was to determine the past-year prevalence
rates and behavioral correlates of co-ingestion of prescription opioids and other drugs among high
school seniors in the United States. Nationally representative probability samples of high school
seniors in the United States were surveyed as a part of the Monitoring the Future (MTF) study. Data
were collected in schools via self-administered paper-and-pencil questionnaires during the spring of
each cohort's senior year. The sample consisted of five cohorts (senior years of 2002-2006) made up
of 12,441 high school seniors (modal age 18), of which 53% were women. The estimated
prevalence of any past-year co-ingestion of prescription opioids and other drugs for these cohorts
was 4.4%, and 69.8% among nonmedical users of prescription opioids. The substances most
commonly co-ingested with prescription opioids included marijuana (58.5%), alcohol (52.1%),
cocaine (10.6%), tranquilizers (10.3%), and amphetamines (9.5%). Nonmedical users who co-
ingested prescription opioids with other drugs were more likely to report intranasal administration,
recreational motives, oxycodone use, and greater subjective high when using prescription opioids
than nonmedical users who did not co-ingest prescription opioids and other drugs. Nearly 7 out of
every 10 nonmedical users of prescription opioids reported co-ingestion of prescription opioids and
other drugs in the past year. The findings indicate that the co-ingestion of prescription opioids and
other drugs by high school seniors in the United States serves as a marker for substance abuse and
represents a significant public health concern. McCabe S, West B, Teter C, Boyd C. Co-ingestion of
prescription opioids and other drugs among high school seniors: Results from a national study. Drug
Alcohol Depend. 2012.

Adolescent Nonmedical Users Of Prescription Opioids: Brief Screening and Substance Use
Disorders The objectives of this study are to examine the associations among a positive score on
the CRAFFT (a substance use brief screening test for adolescents) and demographic characteristics,
diversion sources, routes of administration, substance use behaviors and motivations associated with
the use of prescription opioids without a legal prescription. In 2009-2010, a sample of 2,744 middle
and high school students from two Midwestern school districts in the United States self-
administered a Web-based survey. Approximately 5.6% (n=148) of respondents reported past-year
nonmedical use of prescription opioids (NMUPOQO). Of those reporting NMUPOQO, approximately
35.1% (n=52) screened positive for substance use disorders based on the CRAFFT. Multiple logistic
regression analyses indicated that the odds of buying prescription opioids, obtaining opioids from
multiple diversion sources, administering opioids intranasally, and using opioids to get high were
greater for nonmedical users with a positive CRAFFT screen as compared to NMUPO with a
negative CRAFFT screen. NMUPO with a positive screen was motivated primarily for recreational
purposes, while NMUPO with a negative screen was motivated almost exclusively by pain relief.
The CRAFFT brief screening test for adolescents can be used to identify a subgroup of NMUPO at
the highest risk for a substance use disorder as well as a subgroup of NMUPO who would benefit
from appropriate pain management. McCabe S, West B, Teter C, Cranford J, Ross-Durow P, Boyd
C. Adolescent nonmedical users of prescription opioids: brief screening and substance use
disorders. Addict Behav. 2012; 37 (5): 651-656.

Nonmedical Use Of Prescription Stimulants During College: Four-Year Trends In Exposure
Opportunity, Use, Motives, and Sources The objective of this study was to examine trends in
nonmedical use of prescription stimulants (NPS), including motives, routes of administration,
sources, cost, and risk factors. Participants were 1,253 college students. Data were collected
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annually during academic years 2004-2005 through 2008-2009. Generalized estimating equations
analyses evaluated longitudinal trends. Logistic regression models evaluated stability of
associations between risk factors and NPS over time. Almost two-thirds (61.8% (wt)) were offered
prescription stimulants for nonmedical use by Year 4, and 31.0% (wt) used. Studying was the
predominant motive (73.8% to 91.5% annually), intranasal administration was modest (< 17%
annually), and the most common source was a friend with a prescription (e 73.9% annually).
Significant changes over time included decreasing curiosity motives, increasing overuse of one's
own prescription, and increasing proportion paying $5+ per pill. Lower grade point average and
alcohol/cannabis use disorders were consistently associated with NPS, holding constant other
factors. Prevention opportunities exist for parents, physicians, and college administrators to reduce
NPS. Garnier-Dykstra L, Caldeira K, Vincent K, O 'Grady K, Arria A. Nonmedical use of
prescription stimulants during college: Four-year trends in exposure opportunity, use, motives, and
sources. J Am Coll Health. 2012; 60 (3): 226-234.

Young Age Predicts Poor Antiretroviral Adherence and Viral Load Suppression Among
Injection Drug Users Previous studies of adherence to antiretroviral therapy (ART) for HIV
among young injection drug users (IDU) have been limited because financial barriers to care
disproportionately affect youth, thus confounding results. This study examines adherence among
IDU in a unique setting where all medical care is provided free-of-charge. From May 1996 to April
2008, we followed a prospective cohort of 545 HIV-positive IDU of 18 years of age or older in
Vancouver, Canada. Using generalized estimating equations (GEE), we studied the association
between age and adherence (obtaining ARTe95% of the prescribed time), controlling for potential
confounders. Using Cox proportional hazards regression, the authors also studied the effect of age
on time to viral load suppression (<500 copies per milliliter), and examined adherence as a
mediating variable. Five hundred forty-five participants were followed for a median of 23.8 months
(interquartile range [IQR]=8.5-91.6 months). Odds of adherence were significantly lower among
younger IDU (adjusted odds ratio [AOR]=0.76 per 10 years younger; 95% confidence interval [CI],
0.65-0.89). Younger IDU were also less likely to achieve viral load suppression (adjusted hazard
ratio [AHR]=0.75 per 10 years younger; 95% CI, 0.64-0.88). Adding adherence to the model
eliminated this association with age, supporting the role of adherence as a mediating variable.
Despite absence of financial barriers, younger IDU remain less likely to adhere to ART, resulting in
inferior viral load suppression. Interventions should carefully address the unique needs of young
HIV-positive IDU. Hadland S, Milloy M, Kerr T, Zhang R, Guillemi S, Hogg R, Montaner J, Wood
E. Young age predicts poor antiretroviral adherence and viral load suppression among injection
drug users. AIDS Patient Care STDS. 2012; 26 (5): 274-280.

Marijuana Use Trajectories During The Post-College Transition: Health Outcomes In Young
Adulthood Despite the relatively high prevalence of marijuana use among college students, little
information exists regarding health outcomes associated with different use patterns or trajectories.
Seven annual personal interviews (Years 1-7) were administered to 1253 individuals, beginning in
their first year in college. Growth mixture modeling was used to identify trajectories of marijuana,
alcohol, and tobacco use frequency during Years 1-6. Logistic regression was used to evaluate the
relationship between marijuana use trajectories and several Year 7 health outcomes, holding
constant Year 1 health, demographics, and alcohol and tobacco use trajectories. Six marijuana use
trajectories were identified: Non-Use (71.5%(wt) of students), Low-Stable (10.0%(wt)), Late-
Increase (4.7%(wt)), Early-Decline (4.3%(wt)), College-Peak (5.4%(wt)), and Chronic (4.2%(wt)).
The six marijuana trajectory groups were not significantly different on Year 1 health-related
variables, but differed on all ten Year 7 health outcomes tested, including functional impairment
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due to injury, illness, or emotional problems; general health rating; psychiatric symptoms; health-
related quality of life; and service utilization for physical and mental health problems. Non-Users
fared significantly better than most of the marijuana-using trajectory groups on every outcome
tested. Chronic and Late-Increase users had the worst health outcomes. Marijuana use patterns
change considerably during college and the post-college period. Marijuana-using students appear to
be at risk for adverse health outcomes, especially if they increase or sustain a frequent pattern of
use. Caldeira K, O'Grady K, Vincent K, Arria A. Marijuana use trajectories during the post-college
transition: Health outcomes in young adulthood. Drug Alcohol Depend. 2012.

Physician Experience and Rates Of Plasma HIV-1 RNA Suppression Among lllicit Drug
Users: An Observational Study Despite the availability of antiretroviral therapy (ART),
suboptimal treatment outcomes have been observed among HIV-seropositive illicit drug users. As
there is an urgent need to improve responses to antiretroviral therapy among this population, the
authors undertook this study to evaluate the role of physician experience on rates of plasma HIV-1
RNA suppression following initiation of ART. Using data from a community-recruited cohort of
HIV-positive illicit drug users, the authors used Cox proportional hazards regression to model the
time to plasma viral HIV RNA < 500 copies/mL among antiretroviral-naive subjects initiating ART.
Physician experience was defined as a continuous variable measured per 100 HIV-infected patients
previously enrolled in the province-wide HIV treatment registry by that physician at the time a
patient was enrolled. Between May 1996 and December 2008, 267 individuals initiated ART
among whom 227 (85%) achieved a plasma HIV RNA < 500 copies/mL during the study period. In
a multivariate analysis, greater physician experience was independently associated with higher rates
of plasma HIV RNA suppression (adjusted hazard ratio [AHR] = 1.17, 95% confidence interval
[CI]: 1.03-1.34) after adjustment for adherence to ART. Other factors associated with viral
suppression included engagement in methadone maintenance therapy (AHR = 1.61, 95% CI: 1.23-
2.09), e 95% adherence to ART (AHR = 2.42, 95% CI: 1.80-3.26), baseline CD4 count (AHR =
0.89, 95% CI: 0.83-0.96) and baseline plasma HIV-1 RNA (AHR = 0.65, 95% CI: 0.53-0.81). In
this setting of universal HIV/AIDS care, illicit drug users with more experienced physicians
exhibited faster rates of plasma viral load suppression. These findings argue for specialized services
to help optimize HIV treatment outcomes among this population. Sangsari S, Milloy M, lbrahim A,
Kerr T, Zhang R, Montaner J, Wood E. Physician experience and rates of plasma HIV-1 RNA
suppression among illicit drug users: An observational study. BMC Infect Dis. 2012; 12: 22-28.

Transitions From Injection-Drug-Use-Concentrated To Self-Sustaining Heterosexual HIV
Epidemics: Patterns In The International Data Injecting drug use continues to be a primary
driver of HIV epidemics in many parts of the world. Many people who inject drugs (PWID) are
sexually active, so it is possible that high-seroprevalence HIV epidemics among PWID may initiate
self-sustaining heterosexual transmission epidemics. Fourteen countries that had experienced high
seroprevalence (<20%) HIV epidemics among PWID and had reliable data for injection drug use
(IDU) and heterosexual cases of HIV or AIDS were identified. Graphs of newly reported HIV or
AIDS cases among PWID and heterosexuals were constructed to identify temporal relationships
between the two types of epidemics. The year in which newly reported cases among heterosexuals
surpassed newly reported cases among PWID, aspects of the epidemic curves, and epidemic case
histories were analyzed to assess whether it was "plausible” or "highly unlikely" that the HIV
epidemic among PWID might have initiated the heterosexual epidemic in each country. Transitions
have occurred in 11 of the 14 countries. Two types of temporal relationships between IDU and
heterosexual HIV epidemics were identified, rapid high incidence transitions vs. delayed, low
incidence transitions. In six countries it appears "plausible” that the IDU epidemic initiated a

143




heterosexual epidemic, and in five countries it appears "highly unlikely" that the IDU epidemic
initiated a heterosexual epidemic. A rapid decline in incidence among PWID after the peak year of
new cases and national income were the best predictors of the "highly unlikely" initiation of a
heterosexual epidemic. Transitions from IDU concentrated epidemics to heterosexual epidemics
are common in countries with high seroprevalence among PWID though there are distinct types of
transitions. Interventions to immediately reduce HIV incidence among PWID may reduce the
likelihood that an IDU epidemic may initiate a heterosexual epidemic. Des Jarlais D, Feelemyer J,
Modi S, Arasteh K, Mathers B, Degenhardt L, Hagan H. Transitions from injection-drug-use-
concentrated to self-sustaining heterosexual hiv epidemics: Patterns in the international data. PL0oS
One. 2012; 7(3): e31227-e31235.

Estimates of the Population Prevalence of Injection Drug Users among Hispanic Residents of
Large US Metropolitan Areas Little information exists on the population prevalence or
geographic distribution of injection drug users (IDUs) who are Hispanic in the USA. Here, the
authors present yearly estimates of IDU population prevalence among Hispanic residents of the 96
most populated US metropolitan statistical areas (MSAs) for 1992-2002. First, yearly estimates of
the proportion of IDUs who were Hispanic in each MSA were created by combining data on (1)
IDUs receiving drug treatment services in Substance Abuse and Mental Health Services
Administration (SAMHSA)'s Treatment Entry Data System, (2) IDUs being tested in the Centers
for Disease Control and Prevention (CDC) HIV-Counseling and Testing System, and (3) incident
AIDS diagnoses among IDUs, supplemented by (4) data on IDUs who were living with AIDS.
Then, the resulting proportions were multiplied by published yearly estimates of the number of
IDUs of all racial/ethnic groups in each MSA to produce Hispanic IDU population estimates. These
were divided by Hispanic population data to produce population prevalence rates. Time trends were
tested using mixed-effects regression models. Hispanic IDU prevalence declined significantly on
average (1992 mean = 192, median = 133; 2002 mean = 144, median = 93; units are per 10,000
Hispanics aged 15-64). The highest prevalence rates across time tended to be in smaller
northeastern MSAs. Comparing the last three study years to the first three, prevalence decreased in
82% of MSAs and increased in 18%. Comparisons with data on drug-related mortality and hepatitis
C mortality supported the validity of the estimates. Generally, estimates of Hispanic IDU population
prevalence were higher than published estimates for non-Hispanic White residents and lower than
published estimates for non-Hispanic Black residents. Further analysis indicated that the proportion
of IDUs that was Hispanic decreased in 52% and increased in 48% of MSAs between 2002 and
2007. The estimates resulting from this study can be used to investigate MSA-level social and
economic factors that may have contributed to variations across MSAs and to help guide prevention
program planning for Hispanic IDUs within MSAs. Future research should attempt to determine to
what extent these trends are applicable to Hispanic national origin subgroups. Pouget E, Friedman
S, Cleland C, Tempalski B, Cooper H. Estimates of the population prevalence of injection drug
users among Hispanic residents of large US metropolitan areas. J Urban Health. 2012; 1-38.

Parental Monitoring at Age 11 and Subsequent Onset of Cannabis Use up to Age 17: Results
from a Prospective Study Smoking cannabis before adulthood is associated with subsequent
adverse psychiatric outcomes and might be prevented via parenting interventions such as programs
to increase parents' effective monitoring of their children. The aim of this study was to estimate the
influence of parental monitoring assessed at age 11 on the initiation of cannabis use before age 18.
Data are from a longitudinal study of 823 children randomly selected from 1983 to 1985 newborn
discharge lists from two major hospitals in southeast Michigan. Parental monitoring was assessed at
age 11 via a standardized 10-item scale, and the parental monitoring-cannabis initiation relationship
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was estimated for the 638 children with complete data. Poisson regression with robust error
variances was used to estimate the association that links levels of parental monitoring at age 11 with
the risk of cannabis use up to age 17, adjusting for other important covariates. Higher levels of
parental monitoring at age 11 were associated with a reduced risk of cannabis initiation from ages
11 to 17 (adjusted estimated relative risk = 0.96; 95% CI [0.93, 0.98]). This prospective
investigation found that higher levels of parental monitoring were associated with a reduced
occurrence of cannabis initiation from ages 11 to 17 years. Consistent with evidence reported
elsewhere, these findings from prospective research lend further support to theories about parenting
and familial characteristics that might exert long-lasting influences on a child 's risk of starting to
use drugs. Bohnert K, Anthony J, Breslau N. Parental monitoring at age 11 and subsequent onset of
cannabis use up to age 17: results from a prospective study. J Stud Alcohol Drugs. 2012; 73(2):
173-177.

Incidence and Risk Factors For Non-Fatal Overdose Among A Cohort Of Recently
Incarcerated lllicit Drug Users Release from prison is associated with a markedly increased risk
of both fatal and non-fatal drug overdose, yet the risk factors for overdose in recently released
prisoners are poorly understood. The aim of this study was to identify risk and protective factors for
non-fatal overdose (NFOD) among a cohort of illicit drug users in Vancouver, Canada, according to
recent incarceration. The study employed a prospective cohort of 2,515 community-recruited illicit
drug users in Vancouver, Canada, followed from 1996 to 2010. The authors examined factors
associated with NFOD in the past six months separately among those who did and did not also
report incarceration in the last six months. One third of participants (n=829, 33.0%) reported at
least one recent NFOD. Among those recently incarcerated, risk factors independently and
positively associated with NFOD included daily use of heroin, benzodiazepines, cocaine or
methamphetamine, binge drug use, public injecting and previous NFOD. Older age, methadone
maintenance treatment and HIV seropositivity were protective against NFOD. A similar set of risk
factors was identified among those who had not been incarcerated recently. Among this cohort, and
irrespective of recent incarceration, NFOD was associated with a range of modifiable risk factors
including more frequent and riskier patterns of drug use. Not all ex-prisoners are at equal risk of
overdose and there remains an urgent need to develop and implement evidence-based preventive
interventions, targeting those with modifiable risk factors in this high risk group. Kinner S, Milloy
M, Wood E, Qi J, Zhang R, Kerr T. Incidence and risk factors for non-fatal overdose among a
cohort of recently incarcerated illicit drug users. Addict Behav. 2012; 37(6): 691-696.

Temporal and Geographic Shifts In Urban and Non-urban Cocaine-Related Fatal Overdoses
In British Columbia, Canada lllicit drug overdose is a leading cause of premature mortality. The
authors sought to examine fatal overdose trends from 2001 to 2005 in urban and nonurban areas of
British Columbia, Canada. They conducted a review of all provincial coroner files in which drug
overdose was the cause of death between January 1, 2001, and December 31, 2005. They compared
cocaine and non-cocaine-related overdoses and examined temporal changes in cocaine-related
mortality rates in urban and non-urban areas. Multilevel mixed effects models were used to
determine the independent risk factors for cocaine-related death. Spatial analyses were conducted to
identify clusters of these cases. During the study period, 904 illicit drug overdoses were recorded,
including 369 (40.8%) in non-urban areas and 532 (58.9%) related to cocaine consumption. In a
multilevel model, we observed a significant interaction (p = .010) between population density and
year, indicating a considerable and differential increase in the likelihood of cocaine-related deaths
in non-urban areas. Cocaine-related deaths were clustered in the southeast region of the province.
Cocaine-related overdoses in non-urban areas should be a public health concern. Evidence-based
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interventions to reduce the risks associated with cocaine consumption and reach drug users in
nonurban settings are needed. Marshall B, Milloy M, Wood E, Galea S, Kerr T. Temporal and
geographic shifts in urban and non-urban cocaine-related fatal overdoses in British Columbia,
Canada. Ann Epidemiol. 2012; 22(3): 198-206.

Patterns Of Heroin and Cocaine Injection and Plasma HIV-1 RNA Suppression Among A
Long-Term Cohort Of Injection Drug Users Previous studies suggest that active drug use may
compromise HIV treatment among HIV-positive injection drug users (IDU). However, little is
known about the differential impacts of cocaine injection, heroin injection, and combined cocaine
and heroin injection on plasma HIV-1 RNA suppression. Data were derived from a longstanding
open prospective cohort of HIV-positive IDU in Vancouver, Canada. Kaplan-Meier methods and
Cox proportional hazards regression were used to examine the impacts of different drug use patterns
on rates of plasma HIV-1 RNA suppression. Between May 1996 and April 2008, 267 antiretroviral
(ART) naive participants were seen for a median follow-up duration of 50.6 months after initiating
ART. The incidence density of HIV-1 RNA suppression was 65.2 (95%ClI: 57.0-74.2) per 100
person-years. In Kaplan-Meier analyses, compared to those who abstained from injecting,
individuals injecting heroin, cocaine, or combined heroin/cocaine at baseline were significantly less
likely to achieve viral suppression (all p<0.01). However, none of the drug use categories remained
associated with a reduced rate of viral suppression when considered as time-updated variables (all
p>0.05). Active injecting at the time of ART initiation was associated with lower plasma HIV-1
RNA suppression rates; however, there was no difference in suppression rates when drug use
patterns were examined over time. These findings imply that adherence interventions for active
injectors should optimally be applied at the time of ART initiation. Kerr T, Marshall B, Milloy M,
Zhang R, Guillemi S, Montaner J, Wood E. Patterns of heroin and cocaine injection and plasma
HIV-1 RNA suppression among a long-term cohort of injection drug users. Drug Alcohol Depend.
2012; 1-5.

A Varying-Coefficient Method For Analyzing L ongitudinal Clinical Trials Data With
Nonignorable Dropout Dropout is common in longitudinal clinical trials and when the probability
of dropout depends on unobserved outcomes even after conditioning on available data, it is
considered missing not at random and therefore nonignorable. To address this problem, mixture
models can be used to account for the relationship between a longitudinal outcome and dropout.
The authors propose a Natural Spline Varying-coefficient mixture model (NSV), which is a
straightforward extension of the parametric Conditional Linear Model (CLM). They assume that the
outcome follows a varying-coefficient model conditional on a continuous dropout distribution.
Natural cubic B-splines are used to allow the regression coefficients to semiparametrically depend
on dropout and inference is therefore more robust. Additionally, this method is computationally
stable and relatively simple to implement. The authors conduct simulation studies to evaluate
performance and compare methodologies in settings where the longitudinal trajectories are linear
and dropout time is observed for all individuals. Performance is assessed under conditions where
model assumptions are both met and violated. In addition, the authors compare the NSV to the
CLM and a standard random-effects model using an HIVV/AIDS clinical trial with probable
nonignorable dropout. The simulation studies suggest that the NSV is an improvement over the
CLM when dropout has a nonlinear dependence on the outcome. Forster JE, MaWhinney S, Ball
EL, Fairclough D. A varying-coefficient method for analyzing longitudinal clinical trials data with
nonignorable dropout. Contemp Clin Trials. 2012; 33(2): 378-385.
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Evaluating Consistency in Repeat Surveys of Injection Drug Users Recruited by Respondent-
Driven Sampling in the Seattle Area: Results from the NHBS-IDU1 and NHBS-1DU2 Surveys
The authors compared data from two respondent-driven sampling (RDS) surveys of Seattle-area
injection drug users (IDU) to evaluate consistency in repeat RDS surveys. The RDS-adjusted
estimates for 16 key sociodemographic, drug-related, sexual behavior, and HIV- and hepatitis C
virus-related variables were compared in the 2005 and the 2009 National HIV Behavioral
Surveillance system surveys (NHBS-IDU1 and NHBS-1DU2). Time trends that might influence the
comparisons were assessed by the use of data from reported HIV cases in IDU, surveys of needle
exchange users, and two previous IDU studies. NHBS-IDU?2 participants were more likely than
NHBS-IDUL1 participants to report older age, heroin as their primary injection drug, male-to-male
sex, unprotected sex with a partner of nonconcordant HIV status, and to self-report HIV-positive
status. NHBS-IDU?2 participants were less likely to report residence in downtown Seattle,
amphetamine injection, and a recent HIV test. Time trends among Seattle-area IDU in age, male-to-
male sex, and HIV testing could have influenced these differences. The number and magnitude of
the estimated differences between the two RDS surveys appeared to describe materially different
populations. This could be a result of changes in the characteristics of Seattle-area IDU over time,
of accessing differing subpopulations of Seattle IDU, or of high variability in RDS measurements.
Burt R, Thiede H. Evaluating consistency in repeat surveys of injection drug users recruited by
respondent-driven sampling in the Seattle area: Results from the NHBS-IDU1 and NHBS-1DU2
Surveys. Ann Epidemiol. 2012; 1-10.

Association Between Obstructive Lung Disease and Markers Of HIV Infection In A High-
Risk Cohort Evidence suggests an association between HIV infection and the presence of
obstructive lung disease (OLD). However, the associations between specific markers of HIV
infection and OLD remain unclear. A study was undertaken to determine the independent
associations of HIV infection, CD4 cell count and plasma HIV viral load with the presence of OLD
in an urban cohort. Clinical, laboratory and spirometric data from the AIDS Linked to the
Intravenous Experience (ALIVE) study, an observational study of current and former injection drug
users in Baltimore, Maryland, were analyzed. Multivariable logistic regression models were
generated to identify HIV infection indices independently associated with OLD. Of 1,077
participants (mean£SD age 48+8 years), 89% were African-American, 65% were men and 86%
were current smokers. A total of 303 (28%) were HIV infected and 176 (16%) had spirometry-
defined OLD. Higher viral load was independently associated with OLD. HIV-infected individuals
with viral load >200,000 copies/ml had a 3.4-fold increase in the odds of OLD compared with HIV-
negative participants (95% CI 1.24 to 9.39; p=0.02). The association between higher HIV viral load
and OLD persisted after accounting for antiretroviral therapy use (OR 4.06, 95% CI 1.41 to 11.7;
p=0.01). No association was observed between HIV serostatus or CD4 cell count and the presence
of OLD. In a cohort at risk for OLD and HIV infection, high viral load but not CD4 cell count was
associated with an increased prevalence of spirometry-defined OLD. These findings suggest that
higher viral load may contribute mechanistically to the increased risk of OLD in patients with HIV
infection. Drummond M, Kirk G, Astemborski J, Marshall M, Mehta S, McDyer J, Brown R, Wise
R, Merlo C. Association between obstructive lung disease and markers of HIV infection in a high-
risk cohort. Thorax. 2012; 67(4): 309-314.

Risk of Anal Cancer In HIV-Infected and HIV-Uninfected Individuals in North America Anal

cancer is one of the most common cancers affecting individuals infected with human

immunodeficiency virus (HIV), although few have evaluated rates separately for men who have sex

with men (MSM), other men, and women. There are also conflicting data regarding calendar trends.
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In a study involving 13 cohorts from North America with follow-up between 1996 and 2007, the
authors compared anal cancer incidence rates among 34,189 HIV-infected (55% MSM, 19% other
men, 26% women) and 114 260 HIV-uninfected individuals (90% men). Among men, the
unadjusted anal cancer incidence rates per 100,000 person-years were 131 for HIV-infected MSM,
46 for other HIV-infected men, and 2 for HIV-uninfected men, corresponding to demographically
adjusted rate ratios (RRs) of 80.3 (95% confidence interval [Cl], 42.7-151.1) for HIV-infected
MSM and 26.7 (95% ClI, 11.5-61.7) for other HIV-infected men compared with HIV-uninfected
men. HIV-infected women had an anal cancer rate of 30/100,000 person-years, and no cases were
observed for HIV-uninfected women. In a multivariable Poisson regression model, among HIV-
infected individuals, the risk was higher for MSM compared with other men (RR, 3.3; 95% ClI, 1.8-
6.0), but no difference was observed comparing women with other men (RR, 1.0; 95% CI, 0.5-2.2).
In comparison with the period 2000-2003, HIV-infected individuals had an adjusted RR of 0.5
(95% ClI, .3-.9) in 1996-1999 and 0.9 (95% ClI, .6-1.2) in 2004-2007. Anal cancer rates were
substantially higher for HIV-infected MSM, other men, and women compared with HIV-uninfected
individuals, suggesting a need for universal prevention efforts. Rates increased after the early
antiretroviral therapy era and then plateaued. Silverberg M, Lau B, Justice A, Engels E, Gill M,
Goedert J, Kirk G, D 'Souza G, Bosch R, Brooks J, Napravnik S, Hessol N, Jacobson L, Kitahata
M, Klein M, Moore R, Rodriguez B, Rourke S, Saag M, Sterling T, Gebo K, Press N, Martin J,
Dubrow R, Dubrow R. Risk of anal cancer in HIV-infected and HIV-uninfected individuals in
North America. Clin Infect Dis. 2012; 54(7): 1026-1034.

Sexual, Behavioral, and Quality Of L ife Characteristics Of Healthy Weight, Overweight, and
Obese Gay and Bisexual Men: Findings From A Prospective Cohort Study While there have
been attempts to explore the association of obesity and risky sexual behaviors among gay men,
findings have been conflicting. Using a prospective cohort of gay and bisexual men residing in
Pittsburgh, the authors performed a semi-parametric, group-based analysis to identify distinct
groups of trajectories in body mass index slopes over time from 1999 to 2007 and then correlated
these trajectories with a number of psychosocial and behavioral factors, including sexual behaviors.
They found many men were either overweight (41.2%) or obese (10.9%) in 1999 and remained
stable at these levels over time, in contrast to recent increasing trends in the general population.
Correlates of obesity in our study replicated findings from the general population. However, they
found no significant association between obesity and sexual risk-taking behaviors, as suggested
from several cross-sectional studies of gay men. While there was not a significant association
between obesity and sexual risk-taking behaviors, they found high prevalence of overweight and
obesity in this population. Gay and bisexual men's health researchers and practitioners need to look
beyond HIV and STI prevention and also address a broader range of health concerns important to
this population. Guadamuz T, Lim S, Marshal M, Friedman M, Stall R, Silvestre A. Sexual,
behavioral, and quality of life characteristics of healthy weight, overweight, and obese gay and
bisexual men: Findings from a prospective cohort study. Arch Sex Behav. 2012; 41(2): 385-389.

Social and Environmental Predictors Of Plasma HIV RNA Rebound Among Injection Drug
Users Treated With Antiretroviral Therapy Evidence is needed to improve HIV treatment
outcomes for individuals who use injection drugs (IDU). Although studies have suggested higher
rates of plasma viral load (PVL) rebound among IDU on antiretroviral therapy (ART), risk factors
for rebound have not been thoroughly investigated. The authors used data from a long-running
community-recruited prospective cohort of IDU in Vancouver, Canada, linked to comprehensive
ART and clinical monitoring records. Using proportional hazards methods, they modeled the time
to confirmed PVL rebound above 1000 copies per milliliter among IDU on ART with sustained
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viral suppression, defined as 2 consecutive undetectable PVL measures. Between 1996 and 20009,
277 individuals had sustained viral suppression. Over a median follow-up of 32 months, 125
participants (45.1%) experienced at least 1 episode of virologic failure for an incidence of 12.6
[95% confidence interval (CI): 10.5 to 15.0] per 100 person-years. In a multivariate model, PVL
rebound was independently associated with sex-trade involvement [adjusted hazard ratio (AHR) =
1.40, 95% ClI: 1.08 to 1.82) and recent incarceration (AHR = 1.83, 95% CI: 1.33 to 2.52).
Methadone maintenance therapy (AHR = 0.79, 95% CI: 0.66 to 0.94) was protective. No measure
of illicit drug use was predictive. In this setting of free ART, several social and environmental
factors predicted higher risks of viral rebound among IDU, including sex-trade involvement and
incarceration. These findings should help inform efforts to identify individuals at risk of viral
rebound and targeted interventions to treat and retain individuals in effective ART. Milloy M, Kerr
T, Buxton J, Rhodes T, Krusi A, Guillemi S, Hogg R, Montaner J, Wood E. Social and
environmental predictors of plasma HIV RNA rebound among injection drug users treated with
antiretroviral therapy. J Acquir Immune Defic Syndr. 2012; 59(4): 393-399.

Longitudinal Associations Between Adolescent Alcohol Use and Adulthood Sexual Risk
Behavior and Sexually Transmitted Infection In the United States: Assessment Of Differences
By Race The authors examined race differences in the longitudinal associations between
adolescent alcohol use and adulthood sexually transmitted infection (ST1) risk in the United States.
They estimated multivariable logistic regression models using Waves | (1994-1995: adolescence)
and 111 (2001-2002: young adulthood) of the National Longitudinal Study of Adolescent Health

(n =10,783) to estimate associations and assess differences between Whites and African
Americans. In adjusted analyses, adolescent alcohol indicators predicted adulthood inconsistent
condom use for both races but were significantly stronger, more consistent predictors of elevated
partnership levels for African Americans than Whites. Among African Americans but not Whites,
self-reported ST was predicted by adolescent report of any prior use (adjusted odds ratio [AOR] =
1.47; 95% confidence interval [CI] = 1.00, 2.17) and past-year history of getting drunk (AOR =
1.53; 95% CI = 1.01, 2.32). Among Whites but not African Americans, biologically confirmed STI
was predicted by adolescent report of past-year history of getting drunk (AOR = 1.68; 95% CI =
1.07, 2.63) and consistent drinking (AOR = 1.65; 95% CI = 1.03, 2.65). African American and
White adolescent drinkers are priority populations for STI prevention. Prevention of adolescent
alcohol use may contribute to reductions in adulthood STI risk. Khan M, Berger A, Wells B,
Cleland C. Longitudinal associations between adolescent alcohol use and adulthood sexual risk
behavior and sexually transmitted infection in the United States: Assessment of differences by race.
Am J Public Health. 2012; 102(5): 867-876.

Exploring the Ecological Association Between Crime and Medical Marijuana Dispensaries
Routine activities theory purports that crime occurs in places with a suitable target, motivated
offender, and lack of guardianship. Medical marijuana dispensaries may be places that satisfy these
conditions, but this has not yet been studied. The current study examined whether the density of
medical marijuana dispensaries is associated with crime. An ecological, cross-sectional design was
used to explore the spatial relationship between density of medical marijuana dispensaries and two
types of crime rates (violent crime and property crime) in 95 census tracts in Sacramento, CA,
during 2009. Spatial error regression methods were used to determine associations between crime
rates and density of medical marijuana dispensaries, controlling for neighborhood characteristics
associated with routine activities. Violent and property crime rates were positively associated with
percentage of commercially zoned areas, percentage of one-person households, and unemployment
rate. Higher violent crime rates were associated with concentrated disadvantage. Property crime
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rates were positively associated with the percentage of population 15-24 years of age. Density of
medical marijuana dispensaries was not associated with violent or property crime rates. Consistent
with previous work, variables measuring routine activities at the ecological level were related to
crime. There were no observed cross-sectional associations between the density of medical
marijuana dispensaries and either violent or property crime rates in this study. These results suggest
that the density of medical marijuana dispensaries may not be associated with crime rates or that
other factors, such as measures dispensaries take to reduce crime (i.e., doormen, video cameras),
may increase guardianship such that it deters possible motivated offenders. Kepple N, Freisthler B.
Exploring the ecological association between crime and medical marijuana dispensaries. J Stud
Alcohol Drugs. 2012; 73(4): 523-530.

Cigarette Smoking Among College Students: Longitudinal Trajectories and Health Outcomes
Light and intermittent patterns of cigarette smoking are prevalent among U.S. college-aged
individuals. It is unclear whether intermittent smokers maintain their use over time or are
transitioning to daily use or nonuse, and whether they experience more adverse health outcomes
than nonsmokers. This study examined the trajectories of tobacco cigarette smoking, their
predictors, and health outcomes among students (N = 1,253) assessed during their first year of
college (Y(1)) and annually thereafter (Y(2), Y(3), and Y(4)). In Y(1), 3.4% smoked daily and
4.1% exhibited signs of dependence (first cigarette within 30 min of waking). Growth curve
modeling identified five distinct smoking trajectories. After stable nonsmokers (71.5%(wt)), the
low-stable smoking trajectory was the most common (13.3%(wt)), outnumbering both low-
increasing (6.5%(wt)) and high-stable smokers (5.5%(wt)) by 2:1 and high-decreasing smokers
(3.2%(wt)) by 4:1. The likelihood of maintaining a low level of smoking over time was inversely
related to Y(1) smoking frequency. Few demographic, smoking, and alcohol use characteristics
measured in Y(1) distinguished low-increasers from low-stable smokers or high-decreasers from
high-stable smokers. By Y(4), high-stable smokers rated their health significantly worse than all
others except low-increasers. High-stable smokers had the most Y (4) health problems (i.e., provider
visits for health problems and days of illness-related impairment), but only among nonWhites.
Many college students smoke, but few smoke daily or are nicotine dependent. Intermittent smoking
patterns are often stable throughout college and are associated with adverse health outcomes.
Prevention strategies should be designed to mitigate the possible long-term health consequences of
light and intermittent smoking. Caldeira K, O 'Grady K, Garnier-Dykstra L, Vincent K, Pickworth
W, Arria A. Cigarette smoking among college students: Longitudinal trajectories and health
outcomes. Nicotine Tob Res. 2012.

Medical and Nonmedical Use of Prescription Opioids Among High School Seniors in the
United States The objectives of this study were to determine the prevalence of medical and
nonmedical use of prescription opioids among high school seniors in the United States and to assess
substance use behaviors based on medical and nonmedical use of prescription opioids. Nationally
representative samples of high school seniors (modal age 18 years) were surveyed during the spring
of their senior year via self-administered questionnaires. Data were collected in public and private
high schools. The sample consisted of 7,374 students from 3 independent cohorts (2007, 2008, and
2009). Outcome measures collected included self-reports of medical and nonmedical use of
prescription opioids and other substance use. An estimated 17.6% of high school seniors reported
lifetime medical use of prescription opioids, while 12.9% reported nonmedical use of prescription
opioids. Sex differences in the medical and nonmedical use were minimal, while racial/ethnic
differences were extensive. More than 37% of nonmedical users reported intranasal administration
of prescription opioids. An estimated 80% of nonmedical users with an earlier history of medical
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use had obtained prescription opioids from a prescription they had previously. The odds of
substance use behaviors were greater among individuals who reported any history of nonmedical
use of prescription opioids relative to those who reported medical use only. Nearly 1 in every 4
high school seniors in the United States has ever had some exposure to prescription opioids either
medically or non-medically. The quantity of prescription opioids and number of refills prescribed to
adolescents should be carefully considered and closely monitored to reduce subsequent nonmedical
use of leftover medication. McCabe S, West B, Teter C, Boyd C. Medical and nonmedical use of
prescription opioids among high school seniors in the United States. Arch Pediatr Adolesc Med.
2012.

Condom Use Trajectories in Adolescence and the Transition to Adulthood: The Role of
Mother and Father Support Few studies have investigated how mother and father support differ
on predicting youths' sexual risk behavior. The authors therefore examined the influence of parental
support on condom use trajectories and its correlates in a predominantly African American sample
[(N=627; 53% female; M = 14.86 years (SD=. 64)] from adolescence to young adulthood. They
used hierarchical growth curve modeling to examine the relationship between condom use,
substance use, psychological distress and parental support prospectively. They found that consistent
condom use decreased over time and was associated negatively with psychological distress and
substance use. Furthermore, both maternal and paternal supports were associated with more condom
use over time. The authors discuss the implications of their findings for HIV prevention programs.
Pingel E, Bauermeister J, Elkington K, Fergus S, Caldwell C, Zimmerman M. Condom use
trajectories in adolescence and the transition to adulthood: The role of mother and father support. J
Res Adolesc. 2012; 22(2): 350-366.

Low Dead-Space Syringes For Preventing HIV_Among People Who Inject Drugs: Promise
and Barriers This review examines evidence regarding the differential effects of high dead-space
syringes (HDSS) and low dead-space syringes (LDSS) on HIV transmission among people who
inject drugs (PWID). It also identifies areas for additional research and examines potential barriers
to interventions that promote LDSS. Results of laboratory experiments and cross-sectional bio-
behavioral surveys provide circumstantial evidence that the probability of HIV transmission
associated with sharing LDSS is less than the probability of HIV transmission associated with
sharing HDSS. Mathematical models suggest that LDSS may prevent inj