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BASIC NEUROSCIENCE RESEARCH

MR Imaging in Conscious Monkeys Functional magnetic resonance imaging (fMRI) has
developed into a powerful tool for measuring and comparing biological processes, both in human
and nonhuman subjects. Preclinical fMRI studies have several advantages; for example, they allow
repeated measures in the same subjects, they can be combined with invasive measures such as
electrophysiology or neurochemistry, and they can be used to evaluate the effects of novel
pharmacotherapies. One disadvantage of preclinical fMRI to date has been the necessity to conduct
the scanning in anesthetized animals to eliminate movement artifacts, which can distort the images.
Another drawback for using anesthetized animals is that the signals measured by fMRI are
suppressed by the sedative actions of the drugs. Dr. Leonard Howell and his colleagues at Emory
University and the Yerkes National Primate Research Center have developed an innovative
apparatus and a behavioral training method for conducting fMRI studies in conscious monkeys and
evaluating the effects of cocaine administration. The apparatus consists of a PVC cylindrical frame
that encases a silicone rubber mold custom fitted for each animal to minimize head movement. To
minimize stress to the animals, all subjects were gradually habituated to all of the procedures
necessary for the imaging studies over the course of several months. This included exposing the
animals to the sights and sounds of the imaging procedures by using a mock fMRI chamber. After
the animals had acclimated to the procedure, they were scanned while physiological measures of
stress such as heart rate, blood pressure, and plasma cortisol levels were collected. The results
showed that these physiological measures were stable both within and across sessions and did not
differ from those measures when the animals were immobilized with standard primate handling
procedures. Subject motion and blood oxygenation level dependent (BOLD) fMRI measures were
then evaluated by scanning the animals under three conditions: 1) the absence of any stimulation; 2)
presentation of a visual stimulus; and 3) administration of 0.3 mg/kg of i.v. cocaine. Dr. Howell
and his colleagues concluded that these training and scanning methods combined with their newly-
developed head-restraint apparatus were effective for fMR imaging in conscious animals and for
evaluating the effects of psychoactive drugs. Murnane KS, Howell LL. Development of an
apparatus and methodology for conducting functional magnetic resonance imaging (fMRI) with
pharmacological stimuli in conscious rhesus monkeys. J Neurosci Meth. 2010; 191: 11-20.

Neuropathic Pain The use of opioids in treating chronic neuropathic pain, by activating mu
opioid receptors (MORs), is associated with undesirable side effects and the development of opioid-
mediated antinociceptive tolerance. Dr. Victor Hruby and collaborators at the University of
Arizona have recognized that chronic opioid exposure in animals leads to release of the
neuropeptide substance P, activating the neurokinin receptor (NK1). These considerations have
produced a research program to develop bifunctional peptides exhibiting both MOR agonism and
NK1 antagonism. A recent publication describes the in-vivo properties of one such octapeptide
TYO005 given to uninjured and spinal nerve-ligated (SNL) rats. Acute intrathecal injections of
TYO005 in uninjured rats produced dose-dependent antinociception (paw withdrawal latency),
without motor impairment (rotarod testing), and blocked by the antagonists naloxone, beta-FNA,
and naltrindole. After establishing the SNL injury in rats, a single intrathecal TY005 injection
produced significant reversal of tactile allodynia and thermal hyperalgesia, as compared to a test
group of rats receiving morphine, and to a control group measured pre- and post-SNL. Similar
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results were also found for acute intravenous TY00S5 injections. Chronic results were obtained by
administration of i.t morphine or TY005 to spinal nerve- ligated or unligated (sham) rats twice daily
for eleven days, followed by a washout period on days 12-15, and a rechallenge on day 15. While
morphine showed a decrease in antihyperalgesic efficacy over this time frame, TY005 retained its
antiallodynic and antihyperalgesic efficacy. The extent of TY005 availability across the blood brain
barrier, and the metabolic stability of the TY00S5 peptide will be further examined, in considering
this group of peptides as potential therapeutic agents. This work was funded by grant DA013449.
Largent-Milnes TM, Yamamoto T, Nair P, Hruby VJ, Lai J, Porreca F, Vanderah TW. Spinal or
Systemic TYO005, a Peptide Opioid Agonist/Neurokinin 1 Antagonist, Attenuates Pain with Reduced
Tolerance. British Journal of Pharmacology. 2010 November: 161(5); 986-1001.

THC Exposure Leads to Myeloid-Derived Suppressor Cell Expansion Demonstrating
Immunosuppressive Properties Hegde and colleagues show that administration of THC in mice
leads to rapid and massive expansion of CD11b"Gr-1" myeloid-derived suppressor cells (MDSC)
exhibiting potent immunosuppressive properties both in vitro and in vivo. MDSC belong to a
suppressor cell population capable of reducing anti-tumor and inflammatory immune responses. It
has been known that cannabinoids have immunosuppressive and anti-inflammatory properties;
however what has not been elucidated are the effects of THC on MDSC. Naive mice exposed to a
single dose of THC, as low as 5-10 mg/kg, presented with a significant increase in MDSC. Upon
stimulation in vitro these cells cause an inhibition in the proliferation of T cells as well as antigen-
specific stimuli. /n vivo, MDSC leads to an inhibition of conA-induced T-cell-mediated liver
inflammation. The authors show that the effect of THC is mediated directly through activation of
both CB1 and CB2, as select receptor antagonists could partially block MDSC induction by THC,
however CB1 and CB2 KO mice showed significant reduction of MDSC compared to WT controls
confirming the involvement of both receptors. It is also believed that THC induces the proliferation
of migrated MDSC in the periphery as evidence by significant proportion of actively proliferating
MDSC in the peritoneum of THC injected mice. In light of the work presented in this manuscript as
well as other studies, at pharmacological or recreational doses, THC may induce MDSC and lead to
immunosuppression. Though more research in this area is needed, it is suggestive that induction of
MDSC by cannabinoids may make an individual more susceptible to certain types of cancer,
particularly those that do not express cannabinoid receptors. Hegde V, Nagarkatti M, Nagarkatti
PS. Cannabinoid receptor activation leads to massive mobilization of myeloid-derived suppressor
cells with potent immunosuppressive properties. Eur J Immunol. 2010; 40: 3358-3371.

Spinal Cord MOR/KOR Heterodimers Represent A Unique Pharmacological Target for
Female-Specific Pain Control Sexually dimorphic nociception and opioid antinociception is very
pervasive but poorly understood. Earlier, these researchers had demonstrated that spinal morphine
antinociception in females, but not in males, requires the concomitant activation of spinal p-opioid
receptor (MOR) and k-opioid receptor (KOR), suggesting an interrelationship between MOR and
KOR in females, but not in males. In this manuscript, these researchers show that expression of a
MOR/KOR heterodimer is vastly more prevalent in the spinal cord of proestrous vs. diestrous
females and vs. males. Cross-linking experiments in combination with in vivo pharmacological
analyses indicate that heterodimeric MOR/KOR utilizes spinal dynorphin 1-17 as a substrate and is
likely to be the molecular transducer for the female-specific KOR component of spinal morphine
antinociception. The activation of KOR within the heterodimeric MOR/KOR provides a mechanism
for recruiting spinal KOR-mediated antinociception without activating the concomitant pronoci-
ceptive functions that monomeric KOR also subserves. Spinal cord MOR/KOR heterodimers
represent a unique pharmacological target for female-specific pain control. Chakrabarti S, Liu NJ,
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Gintzler AR. Formation of p-/k-opioid receptor heterodimer is sex-dependent and mediates female-
specific opioid analgesia. Proc Natl Acad Sci USA. 2010 Nov 16; 107(46): 20115-20119.

Lipidomic Metabolism Analysis of the Endogenous Cannabinoid Anandamide (N-
arachidonyl-ethanolamide) Elucidation of pathways involved with lipid metabolism has been
limited by analytical challenges associated with detection and structure identification. A discovery
based mass spectrometry lipidomic approach has been applied to identify metabolites of the
endogenous cannabinoid anandamide (N-arachidonyl-ethanolamide). Previously, a model system
was established to show that anandamide can be recycled by cells to form new endocannabinoids
suggesting recycling of the arachidonate carbon chain. The authors have hypothesized that distinct
cellular pathways exists to direct anandamide-derived arachidonate chain into a specific set of
metabolites, different from the metabolite pool that is comprised of non-anandamide-derived
arachidonic acid. Using stable isotope encoding and liquid chromatography-mass spectrometry, the
authors have identified a distinct pool of lipid metabolites derived from exogenous anandamide or
arachidonic acid in RBL-2H3 cells. They have discovered that arachidonic acid —derived
metabolites were primarily comprised of the eicosanoid lipid class, whereas anandamide-derived
arachidonic acid, in addition to eicosanoids, was metabolized into diradyglycerols, fatty acid
amides, sterols, and glycerophospholipids. From the list of anandamide metabolites of particular
interest was 1-O-arachidonyl-sn-glycero-3-phosphocholine. Furthermore, the authors determined
that whereas 1-O-arachidonyl-sn-glycero-3-phosphocholine may be a metabolite of anandamide, the
sn-2 compound was more abundant in mouse brain tissue. Overall, the results provide a novel
approach to study the metabolic fate of endocannabinoids and fatty acid-derived signaling
molecules. Placzek EA, Cooper BR, Placzek AT, Chester JA, Davison VJ, and Barker EL.
Lipidomic metabolism analysis of the endogenous cannabinoid anandamide (N-arachidonyl-
ethanolamide). J Pharmaceutical and Biomedical Analysis. 2010; 53: 567-575.

FAAH Inhibitor As A Target for Drug Development The enzyme fatty acid amide hydrolase
(FAAH) catalyzes the in vivo degradation of the endocannabinoid anandamide, thus controlling its
action at receptors. A novel FAAH inhibitor, AM3506, normalizes the elevated blood pressure and
cardiac contractility of spontaneously hypertensive rats (SHR) without affecting these parameters in
normotensive rats. These effects are due to blockade of FAAH and a corresponding rise in brain
anandamide levels, resulting in CB(1) receptor-mediated decrease in sympathetic tone. The
supersensitivity of SHR to CB(1) receptor-mediated cardiovascular depression is related to
increased G protein coupling of CB(1) receptors. Importantly, AM3506 does not elicit
hyperglycemia and insulin resistance seen with other FAAH inhibitors or in FAAH(-/-) mice, which
is related to its inability to inhibit FAAH in the liver due to rapid hepatic uptake and metabolism.
This unique activity profile offers improved therapeutic value in hypertension. Godlewski G,
Alapafuja SO, Batkai S, Nikas SP, Cinar R, Offertaler L, Osei-Hyiaman D, Liu J, Mukhopadhyay
B, Harvey-White J, Tam J, Pacak K, Blankman JL, Cravatt BF, Makriyannis A, Kunos G. Inhibitor
of fatty acid amide hydrolase normalizes cardiovascular function in hypertension without adverse
metabolic effects. Chem Biol. 2010 Nov 24; 17(11): 1256-1266.

Variation in Nicotinic Acetylcholine Receptor Genes is Associated with Multiple Substance
Dependence Phenotypes There is shared genetic risk for dependence on multiple substances, and
the nicotinic receptor gene cluster on chromosome 15 harbors multiple genetic polymorphisms that
associate to this risk. Dr. Gelernter and colleagues reported the results of an association study with
21 single nucleotide polymorphisms (SNPs) genotyped across the CHRNAS, CHRNA3, and
CHRNB4 loci on chromosome 15g25.1. The sample consisted of a discovery set (N=1858) of
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European-American and African-American (AA) families, ascertained on the basis of a sibling pair
with cocaine and/or opioid dependence, and a case-control replication sample (N=3388) collected
for association studies of alcohol, cocaine, and opioid dependence. The research team tested the
SNPs for association with lifetime cocaine, opioid, nicotine, and alcohol dependence (AD). Several
previous findings were replicated, including associations between rs16969968 and nicotine
dependence (P=0.002) and cocaine dependence (CD) (P=0.02), with opposite risk alleles for each
substance. They observed these associations in AAs, which is a novel finding. The strongest
association signal in either sample was between rs684513 in CHRNAS and cocaine dependence
(OR=1.43, P=0.0004) in the AA replication set. The research team also observed two SNPs
associated with alcohol dependence, that is, rs615470 in CHRNAS (OR=0.77, P=0.0006) and
rs578776 (OR=0.78, P=0.001). The associations between CD and rs684513, AD and rs615470, and
AD and rs578776 remained significant after a permutation-based correction for multiple testing.
These data reinforce the importance of variation in the chromosome 15 nicotinic receptor subunit
gene cluster for risk of dependence on multiple substances, although the direction of the effects may
vary across substances. Sherva R, Kranzler HR, Yu Y, Logue MW, Poling J, Arias AJ, Anton RF,
Oslin D, Farrer LA, Gelernter J. Variation in nicotinic acetylcholine receptor genes is associated
with multiple substance dependence phenotypes. Neuropsychopharmacology. 2010 Aug; 35(9):
1921-1931.

Cortico-Thalamic Connectivity is Vulnerable to Nicotine Exposure During Early Postnatal
Development Through a4/B2/a5 Nicotinic Acetylcholine Receptors Previous work suggests
that exposure to tobacco smoke during pregnancy is associated with altered processing of sensory
stimuli in humans. Studies in rodents suggest that this deficit is produced by exposure to nicotine,
the major psychoactive component in tobacco smoke, during a critical period corresponding to the
third trimester of gestation in humans. Nicotine appears to alter the development of corticothalamic
neurons and impairs a behavioral task dependent on auditory processing. Dr. Picciotto explored the
mechanisms by which nicotine alters somatosensory processing using a passive avoidance task.
Dr. Picciotto and her colleagues show that exposure of mouse pups to nicotine from birth to
weaning of day 21 is the critical period for inducing hypersensitive passive avoidance, as show as
delay of entering a chamber where the mouse had received shock 3 days earlier. Using transgenic
mice, Dr. Piciotto and her colleagues suggest that the development of a hypersensitive passive
avoidance response is dependent upon the expression of the nicotinic receptor $2 subunit in
corticothalamic neurons. The 2 subunit in these corticothalamic neurons combines with a4 and
a5 subunits to preferentially form (a4),(f2),a5 nicotinic receptors in these neurons. Consistent
with the theory that desensitization of (a4),(B2),a5 nicotinic receptor by chronic nicotine mediates
hypersensitive passive avoidance is the observation that the constitutive knockout of a5 produces a
hypersensitive passive avoidance response. These results show the behavioral teratogenics
consequences of nicotine exposure during a period in the mouse that corresponds third trimester of
pregnancy in humans when the cortico-thalamic circuitry is being refined. This study may inform
the debate about the timing and the best type of smoking cessation therapy for pregnant smokers.
Heath CJ, King SL, Gotti C, Marks MJ, Picciotto MR. Cortico-thalamic connectivity is vulnerable
to nicotine exposure during early postnatal development through a4/B2/a5 nicotinic acetylcholine
receptors. Neuropsychopharmacology. 2010; 35(12): 2324-2338.




AChR o5 Subunit Variant Associated With Risk for Nicotine Dependence and Lung Cancer
Reduces (a4),(B2),a5 AChRs Function Genetic studies have identified a variant in the coding
region of the a5 AChR associated with increased risk for the number of cigarettes smoked and lung
cancer. This variant changes the amino acid at position 398 in the protein from aspartic acid to
asparagines (D398N). Dr. Wade Berrettini in collaboration with Dr. Jon Lindstrom’s laboratory
show that D398 decreases the Ca’™ permeability and increases acute desensitization in (0:4p2),a5,
but not in(a3B4),a5 or (a3p2)a5 AChR. 60% of (04p2),a5 nicotinic receptors are desensitized at
0.2 uM nicotine, the typical concentration of nicotine found in smokers but concentrations as high
as 10 uM nicotine have no effect on desensitization of (a3B4),a5 or (a3p2),a5. The authors suggest
that a positive allosteric modulator of (04p2),a5 may be useful in treating nicotine dependence
which would restore the ability of acetylcholine and nicotine to modulate presynaptic release
through (04p2),a5 located on the presynaptic terminals of neurons. Kuryatov A, Berrettini WH,
Lindstrom JM. Acetylcholine Receptor (AChR) {alpha}5 Subunit Variant Associated with Risk for
Nicotine Dependence and Lung Cancer Reduces ({alpha}4{beta}2)2{alpha}5 AChR Function.
Mol Pharmacol. 2010 Sep 29. [Epub ahead of print]

Cell Type-specific Loss of BDNF Signaling Mimics Optogenetic Control of Cocaine Reward
There are two types of dopamine receptors, DRD1 and DRD?2 that are expressed in two distinct
neuronal pathways. DRD1 dopamine receptors are expressed in neurons that project from the
striatum to the substantia nigra, known as the direct pathway; DRD2 receptors are expressed in
neurons that project from the striatum to the pallidum, known as the indirect pathway. Cocaine
activates both receptors by blocking the uptake of dopamine. Dr. Eric Nestler and his colleagues,
using a technique called optogenetic stimulation, show that stimulating DRD1 expressing neurons
with blue light increases the rewarding properties of cocaine while stimulating DRD2 neurons with
blue light inhibits the rewarding properties of cocaine. The effect is in part mediated by the
neurotrophic factor BDNF. Optogenetic stimulation of DRD1 receptor expressing neurons blocks
downstream targets of BDNF. Nestler and his colleagues in the paper show that blocking the
effects of BDNF in DRD1 receptor expressing neuron, by selectively deleting the BDNF receptor,
increases the rewarding properties of cocaine. In contrast, optogenetic stimulation of DRD2
expressing neurons does not block the downstream targets of BDNF, which in the case of DRD2
neuron would lead to a decrease in the rewarding effects of cocaine. Thus, when both DRD1 and
DRD2 neurons are activated by cocaine the overwhelming response is reward. By selectively
stimulating or inhibiting these pathways, new therapies for the treatment of addiction may be found.
Lobo MK, Covington HE 3rd, Chaudhury D, Friedman AK, Sun H, Damez-Werno D, Dietz DM,
Zaman S, Koo JW, Kennedy PJ, Mouzon E, Mogri M, Neve RL, Deisseroth K, Han MH, Nestler
EJ. Cell type-specific loss of BDNF signaling mimics optogenetic control of cocaine reward.
Science. 2010; 330(6002): 385-390.

Narp Regulates Homeostatic Scaling of Excitatory Synapses on Parvalbumin-expressing
Interneurons It has been well known that changes of synaptic strength, namely long term
potentiation (LTP) or long-term depression (LDP), underlie the major mechanism for neural
plasticity. This neural plasticity is in turn the basis for learning and memory. Learning and memory
are critically involved in short and long term adaptations to drugs of abuse. For synaptic changes to
function for a specific learning task, the background homeostatic dynamics and long term stability
of the neural circuits has to be maintained within an optimal range to prevent occlusion of further
increase or decrease of neural activity. In other words, a homeostatic mechanism, termed
homestatic scaling must be in place to adjust the relative strength of all neuron's excitatory synapses

5




up or down to stabilize firing in response to changes in average post-synaptic activity. How
homeostatic stability is regulated in neural circuitry has not been well understood. One hypothesis
is that homeostatic scaling of excitatory scaling occurs through mechanisms that regulate glutamate
receptor trafficking. A research team led by Paul Worley, a NIDA funded researcher at Johns
Hopkins University, reports that a secreted synaptic protein, neuronal activity-regulated pentraxin
(Narp), regulates homeostatic adaptations of circuit activity by enhancing the strength of excitatory
synapses on the excitatory parvalbumin-expressing interneurons, concomitantly increasing their
network-driven firing rate. The increased firing of these parvalbumin-expressing interneurons
causes the release of the inhibitory neurotransmitter, GABA, that inhibits the overall excitability of
the network. Narp is an immediate early gene that is dynamically regulated by synaptic activity.
The team reports that Narp was highly enriched at excitatory synapses that are found specifically on
parvalbumin-expressing interneurons. Its expression was dynamically regulated by network
activity. First, the accumulation of Narp at these synapses resulted from its secretion from
presynaptic excitatory neurons and required the presence of perineuronal nets around parvalbumin-
expressing interneurons. Second, the accumulation of Narp increased the strength of excitatory
synapses on parvalbumin-expressing interneurons, both in culture and in the acute hippocampal
slice preparation. Narp increases the strength of excitatory synapses through regulating the
expression of GluR4-containing AMPARSs in an activity-dependent manner. Furthermore, in
neurological testing, mice lacking Narp showed a marked increase in sensitivity to kindling-induced
seizure. Together, these results indicate that Narp contributes to homeostatic plasticity of
interneurons and suggest that Narp is important for the activity-dependent recruitment of
parvalbumin-expressing interneuron mediated inhibition. Understanding the role that homeostatic
scaling plays in the nervous system may lead to a better understanding of the etiology of brain
disease in which parvalbumin-expressing interneurons have been implicated. Chang MC, Park JM,
Pelkey KA, Grabenstatter HL, Xu D, Linden DJ, Sutula TP, McBain CJ and Worley PF. Narp
regulates homeostatic scaling of excitatory synapses on parvalbumin-expressing interneurons.
Nature Neuroscience. 2010: 13: 1090 — 1097.

Neuroanatomical Substrate in the Nucleus Accumbens May Contribute to Behavioral Sex
Differences in Reward and Addiction Forlano and Woolley evaluated the pre- and postsynaptic
measures (size, local density, and location within the nucleus accumbens) of dendritic spines
present on glutamatergic neurons as well as the densities and distributions of tyrosine hydroxylase,
PSD-95, and the vesicular glutamate transporter in male and proestrous female rats. Tyrosine
hydroxylase and the vesicular glutamate transporter did not differ between the sexes. However,
females had more glutamatergic input onto medium spiny neurons on the distal dendrites, the major
site of dopaminergic and glutamatergic convergence. Females also had a greater proportion of large
spines than the males. There were sex differences in both core and shell of the accumbens, but the
differences were greater in the core. They also found that the females exhibited greater spine head
size and a greater PSD-95 volume, suggesting that medium spiny neurons in females may have
more strong excitatory synapses than males. This difference may reflect a disparity in synaptic
plasticity between the sexes and may predict greater susceptibility to psychostimulants in females.
Forlano P and Woolley CS. Quantitative analysis of pre- and postsynaptic sex differences in the
nucleus accumbens. J Comp Neurol. 2010; 518: 1330-1348.




Global and Local fMRI Signals Driven by Neurons Defined Optogenetically by Type and
Wiring Despite a rapidly-growing scientific and clinical brain imaging literature based on
functional magnetic resonance imaging (fMRI) using blood oxygenation level-dependent (BOLD)
signals, it remains controversial whether BOLD signals in a particular region can be caused by
activation of local excitatory neurons. This difficult question is central to the interpretation and
utility of BOLD, with major significance for fMRI studies in basic drug abuse research and clinical
applications. Using a novel integrated technology unifying optogenetic control of inputs with high-
field fMRI signal readouts, Dr. Karl Deisseroth’s laboratory at the Stanford University and his
collaborators from various universities show that specific stimulation of local CaMKIIa-expressing
excitatory neurons, either in the neocortex or thalamus, elicits positive BOLD signals at the
stimulus location with classical kinetics. They also show that optogenetic fMRI (ofMRI) allows
visualization of the causal effects of specific cell types defined not only by genetic identity and cell
body location, but also by axonal projection target. Finally, they show that ofMRI within the living
and intact mammalian brain reveals BOLD signals in downstream targets distant from the stimulus,
indicating that this approach can be used to map the global effects of controlling a local cell
population. In this respect, unlike both conventional fMRI studies based on correlations and fMRI
with electrical stimulation that will also directly drive afferent and nearby axons, this ofMRI
approach provides causal information about the global circuits recruited by defined local neuronal
activity patterns. Together these findings provide an empirical foundation for the widely-used fMRI
BOLD signal, and the features of ofMRI define a potent tool that may be suitable for functional
circuit analysis as well as global phenotyping of dysfunctional circuitry. Lee JH, Durand R,
Gradinaru V, Zhang F, Goshen I, Kim DS, Fenno LE, Ramakrishnan C, Deisseroth K. Global and
local fMRI signals driven by neurons defined optogenetically by type and wiring. Nature. 2010
June 10; 465: 788-792.

Activation of Calcium/Calmodulin-Dependent Protein Kinase Ila in the Striatum by the
Heteromeric D1-D2 Dopamine Receptor Complex Synaptic plasticity in the striatum is a key
mechanism that underlies processes such as reward related incentive learning and behavioral habit
formation resulting from drugs of abuse. Key aspects of these functions are dependent on dopamine
transmission as well as activation of calcium/calmodulin-dependent protein kinase 1o, (CaMKlIla).
In this study, Dr. Susan George of University of Toranto and her colleagues examined the ability of
a recently identified heteromeric complex composed of D1 and D2 dopamine receptors coupled to
Gg/11 to activate striatal CaMKlIla. Using the dopaminergic agonist SKF83959, which selectively
activates the D1-D2 complex, they demonstrated phosphorylation of CaMKlla at threonine 286,
both in heterologous cells and in the murine striatum in vivo. Phosphorylation of CaMKIla by
activation of the receptor complex required concurrent agonism of both D1 and D2 receptors and
was independent of receptor pathways that modulated adenylyl cyclase. The identification of this
novel mechanism by which dopamine may modulate synaptic plasticity has implications for our
understanding of striatal-mediated reward and motor function, as well as neuronal disorders in
which striatal dopaminergic neurotrans-mission is involved. Ng J, Rashid AJ, So CH, O’Dowd BF,
George SR. Activation of calcium/ calmodulin-dependent protein kinase Ila in the striatum by the
heteromeric D1-D2 dopamine receptor complex. Neuroscience. 2010; 165: 535-541.

Morphometric Differences in Recently Abstinent Methamphetamine-Dependent Individuals
A study using magnetic resonance imaging of the brain and voxel-based morphometry found that
abstinent methamphetamine (MA)-dependent individuals (n=61) had less gray matter density

relative to controls (n=44) in bilateral insula and left middle frontal gyrus. Impulsivity, measured
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by a delay discounting task, was higher in the MA group and, within all subjects, impulsivity was
positively correlated with gray matter density in posterior cingulate cortex and ventral striatum, and
negatively correlated in left superior frontal gyrus. Length of abstinence from MA was associated
with greater amygdalar density. Earlier age of first use of MA, in subjects who initiated use before
age 21, was associated with smaller intracranial volume. The findings are consistent with: a)
findings of smaller intracranial volume in alcoholism and b) findings linking reduced frontocortical
gray matter to an aversion to delaying gratification (Bjork et al., 2009, Biol Psychiatry 65(8):710-3),
to underscore deviant neuromaturation as a risk factor for addiction. Further, this finding offers
several putative mechanisms including neural adaptations due to chronic drug abuse, neuro-
inflammation, and dopaminergic and serotonergic neurotoxicity. Schwartz DL, Mitchell AD, Lahna
DL, Luber HS, Huckans MS, Mitchell SH, Hoffman WF. Global and local morphometric
differences in recently abstinent methamphetamine-dependent individuals. Neuroimage. 2010 May
1;50(4): 1392-1401.

The Hypocretin System Regulates Motivation to Self-Administer Cocaine, but not Cocaine
Consumption, via Actions on the Mesolimbic Dopamine System These studies examined the
extent to which hypocretin neurotransmission regulates behavioral and neurochemical responses to
cocaine, and behavioral responses to food reinforcement. Rats were tested under operant fixed-ratio
1 (FR1, to assess consumption), discrete trials (DT, to assess motivation because access to cocaine
is restricted to 3 trials/hr), progressive-ratio (PR, to assess motivation), or threshold (to assess
consumption early in the trials, and to assess motivation later in the trials as the dose of cocaine is
reduced every 10 min) self-administration procedures to assess whether the hypocretin-1 receptor
antagonist, SB-334867, reduces cocaine consumption and/or motivation to self-administer cocaine.
When SB-334867 was administered peripherally or within the ventral tegmental area, it reduced the
motivation to self-administer cocaine and attenuated cocaine-induced enhancement of dopamine
signaling (assessed by in vivo microdialysis and voltammetry in rats) within the nucleus accumbens
core. SB-334867 also reduced the motivation to self-administer sucrose in food-sated but not food-
restricted rats. Hypocretin knockout mice displayed reduced baseline dopamine signaling and
reduced dopamine responses to cocaine (assessed by voltammetry). Combined, these studies
suggest that hypocretin neurotransmission participates in reinforcement processes, likely through
modulation of the mesolimbic dopamine system. The hypocretin system may provide a target for
pharmacotherapies to treat cocaine addiction. Espafia RA, Oleson EB, Locke JL, Brookshire BR,
Roberts DC, Jones SR. The hypocretin-orexin system regulates cocaine self-administration via
actions on the mesolimbic dopamine system. Eur J Neurosci. 2010 Jan; 31(2): 336-348.

Anandamide Triggers Postsynaptic Long-term Depression (LTD) in the Dentate Gyrus via a
Type 1 Cannabinoid Receptor (CB1)-Independent Manner Endocanabinoids such as
anandamide largely modulate neuronal function within the central nervous system through their
actions at CB1 receptors. However, accumulating evidence is showing that endocannabinoids have
additional actions independent of CB1 receptors. The transient receptor potential TRPV1 is a
nonselective cation channel that mediates pain sensations and is commonly activated by a wide
variety of exogenous and endogenous, physical and chemical stimuli. Although TRPV1 receptors
are mainly found in nociceptive neurons of the peripheral nervous system, these receptors have been
found in the brain, where their role is far less understood. This paper reports that TRPV1 activation
suppressed excitatory transmission in rat and mouse dentate gyrus. This suppression was a result of
Ca(2+)-calcineurin and clathrin-dependent internalization of AMPA-type glutamate receptors.
Moreover, synaptic activation of TRPV1 triggered a form of long-term depression (TRPV1-LTD)
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mediated by the endocannabinoid anandamide in a type 1 cannabinoid receptor-independent
manner. These findings reveal a previously unknown form of endocannabinoid-and TRPV1-
mediated regulation of synaptic strength at central synapses. Chavez AE, Chiu CQ, Castillo PE.
TRPV1 activation by endogenous anandamide triggers postsynaptic long-term depression in dentate
gyrus. Nat Neurosci. 2010 Dec; 13(12): 1511-1518.

Dopamine Release in the Striatum is Controlled by Alpha6 Subunit-Containing Nicotinic
Acetylcholine Receptors (nAChR) that Also Require Alpha4 Subunits Nicotinic acetylcholine
receptors are multi-subunit proteins that can express in a variety of subunit conformations
throughout the brain and central nervous system. In the striatum, dopamine (DA) release is
governed by firing rates of midbrain DA neurons, striatal cholinergic tone, and nicotinic ACh
receptors (nAChRs) on DA presynaptic terminals. It was previously shown that striatal DA neurons
selectively express alpha6-containing nAChRs, and that transgenic mice expressing hypersensitive
alpha6(L9'S)-containing receptors are hyperactive, travel greater distance, exhibit increased
ambulatory behaviors such as walking, turning, and rearing, and show decreased pausing, hanging,
drinking, and grooming. This paper now shows that these behaviors attributed to alpha6-containing
nAChRs also require the expression of alpha4 subunits. Alpha6(L9'S) mice lacking alpha4 subunits
displayed essentially normal behavior. In alpha6(L9'S) mice, receptor numbers are normal, but the
loss of alpha4 subunits leads to fewer and less sensitive alpha6* receptors. Gain-of-function
nicotine-stimulated DA release from striatal synaptosomes requires alpha4 subunits, further
implicating an association between alpha6 and alpha4 subunits in alpha6(L9'S) mouse behaviors. In
brain slices, burst stimulation of DA fibers elicited increased DA release relative to single action
potentials selectively in alpha6(L9'S), but not in WT or alpha4 KO, mice. These results implicate a
requirement for alpha4 subunits in alpha6-containing nAChR control of DA transmission, and
strongly suggest that alpha4-alpha6 subunit-containing receptors are candidate drug targets for
disorders involving the DA system. Drenan RM, Grady SR, Steele AD, McKinney S, Patzlaff NE,
MclIntosh JM, Marks MJ, Miwa JM, Lester HA. Cholinergic modulation of locomotion and striatal
dopamine release is mediated by alpha6alpha4* nicotinic acetylcholine receptors. J Neurosci. 2010
Jul 21; 30(29): 9877-9889.

Chronic THC Slowed AIDS Progression in Non-Human Primate Model A(9)-Tetrahydro-
cannabinol (A(9)-THC), the primary psychoactive component in marijuana, is FDA approved to
ameliorate AIDS-associated wasting. Because cannabinoid receptors are expressed on cells of the
immune system, this study was designed to investigate whether chronic A(9)-THC use impacts HIV
disease progression, using a rhesus macaque model of AIDS. Chronic A(9)-THC administration
(0.32 mg/kg im, 2 x daily) was started 28 days prior to inoculation with simian immunodeficiency
virus (SIV(mac251); 100 TCID(50)/ml, iv). Immune and metabolic indicators of disease were
measured during the initial 6 month asymptomatic phase of infection in rhesus macaques.
SIV(mac251) inoculation resulted in measurable viral load, decreased lymphocyte CD4(+)/CD8(+)
ratio, and increased CD8(+) proliferation. A(9)-THC treatment of SIV-infected animals produced
minor to no effects in these parameters. However, chronic A(9)-THC administration decreased early
mortality from SIV infection (p=0.039), and this was associated with attenuation of plasma and
CSF viral load and retention of body mass (p=NS). In vitro, A(9)-THC (10 um) decreased SIV (10
TCID(50)) viral replication in MT4-RS5 cells. These results indicate that chronic A(9)-THC does not
increase viral load or aggravate morbidity and may actually ameliorate SIV disease progression.
The investigators speculate that reduced levels of SIV, retention of body mass, and attenuation of
inflammation are likely mechanisms for A(9)-THC-mediated modulation of disease progression that
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warrant further study. Molina PE, Winsauer P, Zhang P, Walker E, Birke L, Amedee A, Stouwe
CV, Troxclair D, McGoey R, Varner K, Byerley L, Lamotte L. Cannabinoid administration

attenuates the progression of simian immunodeficiency virus. AIDS Res Hum Retroviruses. 2010
Nov. 23; [Epub ahead of print].
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BASIC BEHAVIORAL RESEARCH

Prenatal Cocaine Exposure, Gender, and Adolescent Stress Response: A Prospective
Longitudinal Study Prenatal cocaine exposure is associated with alterations in arousal regulation
in response to stress in young children. However, there is little research on the relation of cocaine
exposure to stress reactivity in adolescence. The researchers in this study examined salivary
cortisol, self-reported emotion, heart rate, and blood pressure (BP) responses to the Trier Social
Stress Test (TSST) in 49 prenatally cocaine and other drug exposed teens (PCE) and 33 non-
cocaine-exposed (NCE) adolescents. The results revealed higher cortisol levels for PCE
adolescents before and after stress exposure than NCE adolescents. PCE girls showed an elevated
anxiety response to stress (compared to NCE girls) and PCE boys showed a dampened diastolic BP
response (compared to NCE boys). In addition, girls showed higher anger response and lower pre-
stress systolic BP than boys. Group differences were found controlling for potential confounding
variables and were not moderated by caregiver—child relationship quality (although relationship
quality did predict HPA axis reactivity and anxiety). The findings suggest that prenatal drug
exposure is associated with altered stress response in adolescence and that gender moderates this
association. Chaplin TM, Freiburger MB, Mayes LC, Sinha R. Prenatal cocaine exposure, gender,
and adolescent stress response: a prospective longitudinal study. Neurotoxicology and Teratology.
2010; 32: 595-604.

Adenosine A2A Receptor Antagonist Effects on Maternal Deficits Induced by Dopamine
Receptor Antagonism There is overlap in the neurobiological substrates subserving motivated
behaviors that are naturalistic (e.g., maternal behaviors, affiliation or aggression, feeding and
foraging) and those directed toward drug seeking and taking. Animal models are used to study
mother-offspring interactions that are impaired in addiction, and choice behaviors have been
measured to assess preference for drugs versus pups at various post-partum stages that are under
hormonal control. Recently, Dr Joan Morrell and colleagues have investigated the role of interacting
mesolimbic dopamine and brain adenosine systems, believed to have a role in the development of
addiction, in early post-partum maternal motivation. Mesolimbic dopamine (DA), particularly in the
nucleus accumbens, significantly regulates activational aspects of maternal responsiveness. DA
antagonism and nucleus accumbens DA depletions interfere with early postpartum maternal
motivation by selectively affecting most forms of active maternal behaviors, with no change in
nursing behaviors. Research shows that there is functional interaction between DA D2 and
adenosine A2A receptors in striatal areas, including the nucleus accumbens. The aim of this study
was to determine if adenosine A2A receptor antagonism could reverse the effects of DA receptor
antagonism on early postpartum maternal behavior. Researchers administered the adenosine A2A
receptor antagonist, MSX-3 (0.25-2.0 mg/kg, IP), to test for effects on DA D2 receptor antagonist
(haloperidol, 0.1 mg/kg, IP) induced changes in early postpartum female rats. The results revealed
that haloperidol severely impaired the expression of active maternal components, including retrieval
and grouping the pups at the nest site, pup licking, and nest building. Co-administration of MSX-3
(0.25-2.0 mg/kg, IP) with haloperidol produced a dose-related attenuation of these behavioral
deficits. Furthermore, doses of MSX-3 that effectively reversed the effects of haloperidol (0.5, 1.0
mg/kg), when administered in absence of the D2 receptor blocker, did not affect maternal
responding or locomotor activity. The researchers conclude that Adenosine and DA systems
interact to regulate early postpartum maternal responsiveness. The results of this study may inform
strategies for treating psychiatric disorders during the postpartum period, with particular emphasis
in maintaining or restoring the mother—infant relationship. Pereira M, Farrar AM, Hockemeyer J,
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Miiller CE, Salamone JD, Morrell JI. Effect of the adenosine A2A receptor antagonist MSX-3 on
motivational disruptions of maternal behavior induced by dopamine antagonism in the early
postpartum rat. Psychopharmacology. 2010 Sep 17 [Epub ahead of print].

Differences in Exploratory Behavior Between Late Pre-weanling and Adult Sprague—Dawley
Rats A number of childhood disorders are co-morbid with drug abuse. Vulnerability phenotypes
have been identified and overlapping neurobiological substrates may be involved in childhood
disorders such as conduct disorder, ADHD and the development of addiction. Animal behavioral
models can be used to characterize features of this early developmental period and provide a
platform for studying these co-morbid vulnerabilities. Behavioral investigations of late pre-
weanling may provide a preclinical model for disorders initially manifested in early childhood that
are characterized by dysfunctional interactions with environmental stimuli (e.g., obsessive—
compulsive disorder and autism). However, there is no evidence in the literature of specific-
stimulus exploration in the late pre-weanling rat. The researchers examined the behavioral
responses of normal late pre-weanling (PND 18-19) and adult rats when presented with exemplars
of categorically-varied stimuli, including inanimate objects systematically varied in size and
interactive properties, biological stimuli, and food. The results showed that pre-weanlings initiated
specific stimulus exploration faster, and were more interactive, with most of these stimuli than
adults; the magnitude of these pre-weanling-adult quantitative differences ranged from fairly small
to very large depending upon the stimulus. In contrast, pre-weanlings were adult-like in their
interaction with food and prey. Interestingly, pre-weanling responses to live pups, was qualitatively
different from that of adults; the preweanling behavioral repertoire was characterized by pup-
seeking while the adult response was characterized by pup-avoidance. The specific stimulus
interactions of pre-weanlings were less impacted than those of adults by the time of day of testing
and placement of a stimulus in an anxiety-provoking location. The impact of novelty was stimulus
dependent. The differences in interactions of pre-weanlings versus adults with specific
environmental stimuli suggests that CNS systems underlying these behavior patterns are at different
stages of immaturity at PND 18 such, and that there may be an array of developmental trajectories
for responding to different categories of environmental stimuli. The results of this study provide a
basis for the use of the pre-weanling rat as a preclinical model for understanding and medicating
human disorders during development that are characterized by dysfunctional interactions with
specific stimuli. Smith KS, Morrell JI. Behavioral differences between late preweanling and adult
female Sprague—Dawley rat exploration of animate and inanimate stimuli and food. Behavioral
Brain Research. 2010. Sep 17 [online].

Differences Between Adolescent Boys and Girls in the Correlation of Emotional Control and
Amygdala Volumes Sex differences have been identified for the vulnerability to acquire drug
abuse behaviors and progress to addiction. Problems in emotional regulation have been recognized
as an early risk factor for a number of adverse developmental trajectories, including drug abuse and
other co-morbid disorders. Development of these regulatory processes during late childhood and
adolescence parallels the developmental period of greatest drug abuse vulnerability. Drs. Tara
Chapin, Rajita Sinha and colleagues at Yale are studying sex differences in the brain regulation of
emotion control during childhood and adolescence. The development of emotion regulation,
including the ability to control emotions to meet situational demands, is an important developmental
task. It is particularly important in adolescence, when youth must regulate emotions to meet
environmental demands. The improvements in affective regulation and identification of emotional
cues occur during the transition of adolescence are believed to involve the maturation of
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orbitofrontal and dorsolateral areas of the frontal lobe. This maturation of frontal areas allows for
the regulation of subcortical nuclei such as the amygdala, which in particular, through its
connections with the autonomic nervous system, leads to physiological arousal during emotional
situations via activation of b-adrenergic receptors. This study involved the examination of male and
female adolescents (8—18 years of age) scanned with structural brain MRI. Correlations were
examined between volume of the right or the left amygdala and parent-reported emotional control.
The results revealed sex differences in the correlation between emotional control and the corrected
volume of the left amygdala (amygdala volume adjusted for total cranial volume). More
specifically, in girls, smaller left amygdala volumes were associated with better emotional control.
On the other hand, in boys, larger left amygdala volumes were associated with better emotional
control. These findings suggest that healthy girls and boys show a difference in the correlation
between parental reports of emotional control and volume in this important subcortical limbic
structure, during adolescent development. Blanton RE, Chaplin TM, Sinha R. Sex differences in
the correlation of emotional control and amygdala volumes in adolescents. NeuroReport. 2010;
21(14): 953-957.

Menstrual Cycle and Smoking Cue Reactivity in Women Smokers Emerging research suggests
potential effects of the menstrual cycle on various aspects of smoking behavior in women. Some
studies, for example, have suggested that nicotine withdrawal and craving may be more severe
during the luteal phase. The present study conducted by Dr. Kevin Gray and colleagues at the
Medical University of South Carolina explored the influence of menstrual cycle phase on smoking
cue reactivity and stressful imagery cues in a sample of 37 non-treatment-seeking nicotine-
dependent women smokers recruited from the community. Via a within-subjects design, volunteers
participated in a series of four cue reactivity sessions, each during a distinct biologically verified
phase of the menstrual cycle: early follicular [EF], mid-follicular [MF], mid-luteal [ML], and late
luteal [LL]. After smoking 45—60 min prior to the procedure, participants were exposed to four
cues (90 s each, counterbalanced and separated by 10-min nature slide show). Active cues con-
sisted of (a) in vivo manipulation of smoking paraphernalia and (b) imagery-based script of
personalized stress-inducing event. Inactive/control cues consisted of (a) in vivo manipulation of
pencil and eraser and (b) imagery-based script of relaxing event. Prior work by these researchers
has shown these active cues to reliably induce craving relative to control cues. Subjective
(Questionnaire of Smoking Urges-Brief; QSU-B) and physiological (heart rate and skin
conductance) measures of craving and reactivity were collected and compared across phases. The
researchers found that subjective reactive craving (QSU-B) to smoking in vivo cues varied
significantly across the menstrual cycle (p = .02) and was higher in both EF and MF phases versus
ML and LL phases, but this finding was not sustained when controlling for reactivity to neutral
cues. In contrast, heart rate reactivity to stressful imagery cues (p = .01) and skin conductance
reactivity to smoking in vivo cues (p = .05) varied significantly across the menstrual cycle upon
controlling for reactivity to neutral cues, with highest reactivity occurring during the MF phase.
These data show that menstrual cycle phase can have an effect on reactivity to smoking-related and
stressful cues among nicotine-dependent women smokers. These findings contribute to an
expanding literature suggesting menstrual cycle effects on smoking behaviors in women. They
raise the possibility that women who smoke in response to stress and/or cigarette cues may have
greater difficulty trying to quit in the follicular phase than in the luteal phase. Future studies should
investigate this possibility. Gray KM, DeSantis SM, Carpenter MJ, Saladin ME, LaRowe SD,
Upadhyaya HP. Menstrual cycle and cue reactivity in women smokers. Nicotine Tob Res. 2010
Feb; 12(2): 174-178.
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Characterization of the Dopamine Receptor System in Adult Rhesus Monkeys Exposed to
Cocaine Throughout Gestation Cocaine use during pregnancy is associated with alterations in
the dopamine (DA) system in the fetal brain. However, little is known about the effects of prenatal
cocaine exposure on the postnatal dopaminergic system. Dr. Michael Nader and his colleagues at
Wake Forest School of Medicine sought to examine DA receptor function in adult monkeys that
were prenatally exposed to cocaine. Male and female rhesus monkeys (approximately 13 years old)
that had been prenatally exposed to cocaine (n = 10) and controls (n = 10) were tested in three
studies. First, DA D2-like receptor availability was assessed using positron emission tomography
(PET) and the D2-like receptor radiotracer [(18)F]fluoroclebopride (FCP). Next, D3 receptor
function was assessed by measuring quinpirole-induced yawning (0.03-0.3 mg/kg). Finally, D1-like
receptor function was examined by measuring eye blinking elicited by the high-efficacy D1-like
receptor agonist SKF81297 (0.3-3.0 mg/kg). This unconditioned behavior is regarded as a sensitive
measure of D1 signaling. Analysis of D2-like receptor availability in the caudate nucleus, putamen
or amygdale revealed no differences between groups or sexes. Prior work has shown significantly
higher levels of D2-like receptor densities in the fetal monkey striatum following gestational
cocaine exposure. Data from the present study suggest that any changes in D2-like receptor
availability that may have occurred in utero or in the developing brain had recovered in adulthood.
Analysis of D3 receptor function indicated that quinpirole elicited significantly more yawns in
prenatally cocaine-exposed monkeys compared with control monkeys. Additionally, a significant
correlation between gestational dose of cocaine and peak effects of quinpirole was observed. Male
monkeys, irrespective of their prenatal condition, yawned more following 0.03 mg/kg quinpirole
compared with female monkeys. The greater ability of quinpirole to elicit yawning in the prenatally
cocaine-exposed monkeys is similar to research demonstrating that rat pups exposed to cocaine
throughout gestation exhibited a supersensitivity to the stimulating effects of quinpirole, with
respect to behaviors such as forward locomotion, rearing, and directed oral movements, compared
with control pups. Taken together, the present results provide evidence for long-term
neuropharmacological consequences of prenatal cocaine exposure on D3 receptor function under
conditions in which no difference in D2-like receptors was observed using PET imaging. Analysis
of D1-like receptor function indicated that in all monkeys, administration of SKF81297 elicited
dose-dependent increases in eye blinks that did not differ between prenatally cocaine-exposed
monkeys and control monkeys. For both groups and across all SKF81297 doses, males blinked
more than females. Prenatal cocaine has been reported to result in significant increases in D1-like
receptor densities in fetal monkey striatum, and in rodent and rabbit models several studies suggest
that prenatal cocaine exposure uncouples the D1 receptor from its G-protein, resulting in an
attenuation of D1 receptor signaling. Data from the present study suggest that any functional
differences in D1-like receptor sensitivity observed in prenatally cocaine-exposed animals shortly
after birth are no longer apparent in these animals as adults. It remains possible that other
functional measures of D1-like receptor activity (e.g., drug discrimination or drug self-
administration) may yield differential sensitivity due to prenatal cocaine exposure. In addition to
these findings on prenatal cocaine exposure, the results are the first to note sex differences in
sensitivity to D1-like agonist effects elicited by SKF 81297. DA D3 receptor function (quinpirole-
elicited yawning) was also differentially affected by sex. Taken together, these findings indicate that
prenatal cocaine exposure can have long-term effects on DA D3 receptor function in adults, and that
males and females are equally sensitive to these perturbations. The present findings add to a
growing body of evidence for sex differences in the behavioral effects of drugs. Hamilton LR,
Czoty PW, Gage HD, Nader MA. Characterization of the dopamine receptor system in adult rhesus
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monkeys exposed to cocaine throughout gestation. Psychopharmacology. 2010 Jul; 210(4): 481-

Cocaine-induced Chromatin Remodeling Increases BDNF Transcription in the Rat mPFC
and Decreases the Reinforcing Efficacy of Cocaine A growing body of evidence indicates that
cocaine exposure can alter the expression of neurotrophic factors in the brain. This study
investigated the molecular mechanisms underlying changes in brain-derived neurotrophic factor
(BDNF) in the rat medial prefrontal cortex (mPFC). Rats that self-administered cocaine for 14
days, followed by 7 days of forced abstinence, had elevated levels of BDNF protein in the mPFC
compared to yoked saline control animals. The investigators next demonstrated the functional
relevance of this finding by testing the effect of short hairpin RNA-induced suppression of BDNF
expression in the mPFC on cocaine self-administration maintained under a progressive ratio
schedule. They found that decreased BDNF expression in the mPFC increased the cocaine self-
administration breakpoint. Next, they assessed the effect of cocaine self-administration on specific
BDNF exons and found that cocaine selectively increased BDNF exon IV-containing transcripts in
the mPFC. In addition, the cocaine exposure induced increases in acetylated histone H3 (AcH3)
and phospho-cAMP response element binding protein (pCREB) association with BDNF promoter
IV, while it decreased methyl-CpG-binding protein 2 (MeCP2) association with BDNF promoter
IV. Together, these results indicate that cocaine-induced increases in BDNF promoter IV transcript
in the mPFC are driven by increased binding of AcH3 and pCREB and decreased MeCP2 binding at
this BDNF promoter. These results indicate that cocaine self-administration remodels chromatin in
the mPFC, resulting in increased expression of BDNF. Previous studies in other brain areas, e.g.,
the nucleus accumbens, suggest that increases in BDNF can augment cocaine reinforcement, but the
current study suggests that the BDNF increase in mPFC is, effectively, a compensatory
neuroadaptation that reduces the reinforcing efficacy of cocaine. Sadri-Vakili G, Kumaresan V,
Schmidt HD, Famous KR, Chawla P, Vassoler FM, Overland RP, Xia E, Bass CE, Terwilliger EF,
Pierce RC, Cha JH. Cocaine-induced chromatin remodeling increases brain-derived neurotrophic
factor transcription in the rat medial prefrontal cortex, which alters the reinforcing efficacy of
cocaine. J Neurosci. 2010 Sep 1; 30(35): 11735-11744.

Cocaine Produces Long-lasting Increases in Impulsive Choice Human cocaine users are more
impulsive than non-users. This difference can be seen on a delay discounting task, where users
show a preference for immediate, smaller rewards over larger, delayed rewards. Animal studies can
be used to investigate whether this difference is a trait that predisposes an individual to become a
long-term cocaine user, or whether exposure to cocaine itself increases impulsive choice, or both.

In the current study, Dr. Barry Setlow and colleagues examined the effects of prior cocaine self-
administration on delay discounting in rats. They trained rats to self-administer cocaine for 14 days,
and used a control group that received yoked intravenous saline infusions. After 3 weeks of
withdrawal, the rats began training on the delay discounting task. When tested approximately 3
months after their last exposure to cocaine, rats that had self-administered the drug showed a
preference for small immediate rewards compared to the control animals. These results confirm the
investigators’ prior results with experimenter-administered cocaine, but they are important because
self-administration more closely models human drug use, and other studies have shown that self-
administered cocaine can have different effects than experimenter-administered cocaine on a
number of behavioral and neurobiological outcomes. The researchers also tested the rats on another
choice task, probabilistic discounting. In this task, rats have a choice between a smaller, certain
reward (1 food pellet) versus a larger reward (3 pellets) with a decreasing probability (100%, 75%,
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50%, 25% and 0%). In this test, both groups of rats behaved similarly: their choice of the larger
reward was high for the first 3 conditions, decreased when the probability dropped to 25%, and
decreased markedly when the probability was 0. This dissociation between delay versus
probabilistic discounting has also been found in human cocaine users, and suggests that cocaine
specifically effects temporal decision making rather than general factors such as incentive
motivation, sensitivity to reward magnitude, or the ability to discriminate between different reward
conditions. Mendez IA, Simon NW, Hart N, Mitchell MR, Nation JR, Wellman PJ, Setlow B. Self-
administered cocaine causes long-lasting increases in impulsive choice in a delay discounting task.
Behav Neurosci. 2010 Aug; 124(4): 470-477.

Effects of Methamphetamine on Sexual Behavior in Rats Methamphetamine (meth) abuse is
often linked with risky sexual behavior and increased risk for HIV infection. However, the nature
of this association is unclear from human studies. This study by Dr. Lique Coolen and colleagues
sought to examine the effects of meth on aspects of male sexual behavior in a rat model. The first
experiment tested the effects of different doses (1, 2, and 4 mg/kg) of meth on sexual performance
in sexually experienced and naive male rats. Meth inhibited sexual performance at the two highest
doses in naive animals and at the highest dose only in experienced animals. A second experiment
was designed to determine whether meth exposure would produce maladaptive sexual behavior. To
test this, the investigators used a conditioned aversion paradigm, similar to that used for conditioned
taste aversion. That is, immediately after a sexual experience with a receptive female, male rats
were injected with either LiCl to induce illness (paired group), or with saline as a control. The
animals treated with saline were injected with LiCl a day later (unpaired group). Animals in the
paired group that had been pretreated with a single dose of 1 mg/kg meth (which did not impair
performance) before the conditioning sessions started, required more sessions to develop
conditioned aversion to sexual behavior, compared to saline pretreated animals. No animals in the
unpaired group developed an aversion. Furthermore, after the conditioned aversion was established,
sexual seeking was partially restored by a single dose of meth in the animals that had received meth
pretreatment. These results suggest that meth can impair sexual motivation and performance. Also,
they suggest that low doses of meth which are sub-threshold for disrupting sexual function produce
maladaptive, or “risky,” sexual behavior in an animal model. Frohmader KS, Bateman KL, Lehman
MN, Coolen LM. Effects of methamphetamine on sexual performance and compulsive sex behavior
in male rats. Psychopharmacology (Berl). 2010 Sep; 212(1): 93-104.

Preclinical Studies Show Promising Results for Modafinil as a Therapeutic Agent for Relapse
Modafinil (Provigil) is prescribed for treatment of narcoplepsy and has cognitive enhancing effects.
Several recent small clinical studies suggest that modafinil may be useful for treatment of chronic
psychostimulant addiction and for preventing relapse. These studies were premised on the
hypothesis that modafinil might improve cognition, impulse control, and mood, which should
improve resistance to renewed drug taking. The exact mechanisms of modafinil’s effects on the
brain are unknown: its beneficial results for narcolepsy have been attributed to orexin receptor
activation, but it also interacts with many catecholamine and amino acid transmitter systems.
Modafinil has not been tested in animal models of drug addiction, which is an essential step in
developing pharmacotherapy for addiction, because studies in animal models can be used to
discover mechanisms, range of effects, and abuse liability of potential medications. Now, two
laboratories at the Medical University of South Carolina have begun such studies. Dr. Ron See and
his colleagues investigated modafinil effects in reinstatement of methamphetamine (meth) seeking
in a rat relapse model. Rats were trained to self administer meth and then they underwent a period
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of abstinence or extinction training. Modafinil was administered during reinstatement tests, where
reinstatement was induced by drug-associated cues, drug priming, or the drug context. They found
that modafinil attenuated reinstatement under all three conditions, and importantly, modafinil alone
did not reinstate meth seeking. The second study by Dr. Gary Aston-Jones and colleagues
investigated modafinil’s effects on the reinstatement of extinguished opiate-seeking using
conditioned place preference (CPP). This study is of interest because modafinil has never been
tested in clinical studies of opiate users, and in addition, the study examined the involvement of
group II metabotropic glutamate receptors (mGlu2/3Rs), which have been suggested as a new
therapeutic target. Modafinil administered 30 minutes before a reinstatement test was effective in
blocking reinstatement of extinguished morphine CPP induced by a priming injection.
Furthermore, the anti-reinstatement effect of modafinil was completely prevented by pretreatment
with the selective mGlu2/3 antagonist, LY341495. Importantly, similar to findings from Dr. See’s
study, modafinil did not appear to have reinforcing effects: when given alone, it did not induce
place conditioning nor reinstate drug-seeking either 1 or 14 days after extinction of the morphine
CPP. Together, these studies support clinical findings in humans to suggest that modafinil may be
effective in preventing relapse in abstinent meth users, and further suggest that modafinil should be
tested in opiate users as well. Further, the second study supports a role for mGlu2/3 receptors in
reinstatement of opiate-seeking. Reichel CM, See RE. Modafinil effects on reinstatement of
methamphetamine seeking in a rat model of relapse. Psychopharmacology (Berl). 2010 Jun; 210(3):
337-346. Tahsili-Fahadan P, Carr GV, Harris GC, Aston-Jones G. Modafinil blocks reinstatement
of extinguished opiate-seeking in rats: mediation by a glutamate mechanism.
Neuropsychopharmacology. 2010 Oct; 35(11): 2203-2210.

Cannabinoid-2 Receptor Activation Produces Analgesia Independent of Opioid Effects
Activation of CB2 receptors may provide a therapeutic target for the treatment of pain that
circumvents unwanted central side effects associated with activation of CB1 receptors. One of the
primary CB2 agonists used in research is (R,S)-AM1241. However, (R,S)-AM1241 may produce
antinociception mediated indirectly by opioid receptors, thus limiting its potential clinical use due to
problems associated with opiates such as tolerance, dependence and the development of
hyperalgesia. In the current ARRA-funded study, NIDA-grantee Dr. Andrea Hohmann (University
of Georgia) and collaborators examined (R,S)-AM1241 and its enantiomers, (R)-AM1241 and (S)-
AM1241 in behavioral tests of thermal antinociception and mechanical allodynia in rats. (R,S)-
AMI1241, (R)-AM1241, and (S)-AM1241 (0.033-10 mg/kg i.p.) produced antinociception to
thermal, but not mechanical, stimulation of the hindpaw in naive rats. Local and systemic naloxone
blocked morphine-induced antinociception but did not block antinociceptive effects of (R,S)-
AMI1241, (R)-AM1241, or (S)-AM1241. Thus, the antinociceptive effects of the CB2-selective
cannabinoid (R,S)-AM1241 and its enantiomers, (R)-AM1241 and (S)-AM1241, are not dependent
upon opioid receptors, which bolsters their potential for clinical application. Rahn, EJ, Zvonok,
AM, Makriyannis, A. and Hohmann, AG, Antinociceptive effects of racemic AM1241 and its
chirally synthesized enantiomers: Lack of dependence upon opioid receptor activation. The
American Association of Pharmaceutical Scientists Journal. 2010: 12: 147-157.

Midbrain Neurons That Fire as “Off” Cells During Analgesia May Also Protect Sleep NIDA
grantee Dr. Peggy Mason (University of Chicago) and her colleagues recently examined the role of
classic pain modulation cells in the rostral ventral medulla (RVM) in waking and arousal. Dr.
Mason examined if waking evoked by an innocuous air-puff is affected by intra-RVM
administration of neurotensin and bicuculline, pharmacological manipulations that affect “on” and
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“off” cell activity. Air-puff evoked arousal was unaffected by 0.05 ng neurotensin. However, doses
of 502 ng neurotensin, and 5 and 50 ng bicuculline that produce analgesia by activating “off”
midbrain neurons, resulted in less air puff arousal, suggesting a role for these neurons in protecting
sleep from incoming non-noxious stimulation. Foo, H, Crabtree, K, Mason, P. The modulatory
effects of rostral ventromedial medulla on air-puff evoked microarousals in rats, Behavioral Brain
Research. 2010: (215): 156-159.

Evidence for Multiple Pain Facilitation Pathways Inhibition of pain facilitatory neurons in the
rostral ventromedial medulla (RVM) is one mechanism by which mu opioid receptor agonists
produce analgesia. The analgesic effects of a mu opioid receptor agonist, DAMGO, are enhanced
after inflammation of the rat paw. NIDA-grantee Dr. Donna Hammond (University of lowa)
examined whether paw inflammation enhanced the ability of DAMGO to induce outward currents
in spinally projecting RVM neurons and if these currents are modified by paw inflammation.
Whole-cell patch clamp recordings were made from three types of serotonergic as well as non-
serotonergic spinally projecting RVM neurons obtained from rats four days following
inflammation, or in control rats. Persistent, but not acute inflammatory pain increased the
percentage of Type 2 non-serotonergic neurons that responded to DAMGO from 17% to 57%, and
the percentage of Type 3 serotonergic neurons that responded to DAMGO from 5% to 55%. These
results provide intriguing evidence for two different populations of pain facilitatory neurons in the
RVM involved with chronic pain. Zhang L, Hammond DL. Cellular basis for opioid potentiation in
the rostral ventromedial medulla of rats with persistent inflammatory nociception. Pain. 2010:
(149): 107-116.

Adolescent Drug Sensitivity is Enhanced by Prior Exposure to Drug-Treated Conspecifics
Adolescence is a period of vulnerability to drug abuse and early drug exposure is associated with
later substance abuse problems. It is also a period of intense social interactions and peer influences
are important for the initiation of drug abuse. Animal studies have revealed differences in acute
drug response, and the development of tolerance or sensitization, in adolescent versus adult animals.
NIDA supported researchers at UCLA and Texas A&M University have assessed the influence of
group housing with drug-treated conspecifics, on subsequent sensitivity to morphine, in adolescent
versus adult mice. Drug-treated mice were injected twice daily for six days with escalating doses of
s.c. morphine, while control animals received saline. Controls were divided into two different
groups — half were housed with morphine-injected mice, and half were housed with saline only
treated animals, in groups of four. Thus, groups of four mice each were made up of 2 saline treated
+ 2 morphine treated, or 4 saline treated animals. All morphine treated mice developed
sensitization to the locomotor stimulating effects of this drug, whereas saline injected mice showed
no change in locomotor activity. Interestingly, saline-treated adolescent mice that were housed with
morphine treated adolescents, (housed 2 morphine + 2 saline mice), when tested with acute
morphine after the chronic injection regimen, showed an exaggerated behavioral response to the
opiate. However, adult animals housed under the same conditions did not have an exaggerated
locomotor response when challenged with acute morphine. This finding indicates that the social
experience with drug-treated animals, or social interaction during the morphine intoxication period,
sensitized saline-treated animals to morphine’s behavioral effects. The investigators suggest that
housing with morphine-intoxicated, or morphine-withdrawn mice, might expose saline treated
adolescent mice to heightened levels of stress. Alternatively, morphine treatment may provoke
aggressive interactions during these housing conditions, or olfactory cues (pheromones) from
morphine treated mice may affect the saline treated housemates. These influences are without
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effect in comparably treated adults, and highlight a particular sensitivity to social factors in the
environment, on sensitivity to drugs of abuse during the adolescent period of development. This
behavioral paradigm can subsequently be used to examine the generality of this phenomenon with
other drugs of abuse, examine sex differences, and probe the neurobiological mechanisms of the
effect. Hodgson SR, Hofford RS, Roberts KW, Wellman PJ, Eitan S. Socially induced morphine
pseudosensitization in adolescent mice. Behav Pharmacol. 2010. 21(2): 112-120.

The Progesterone Metabolite, Allopregnanolone, Blocks Escalation of Cocaine Intake in Rats
Recent animal research and human laboratory based studies suggest that the progesterone
metabolite, allopregnanolone (ALLO), may reduce drug taking of cocaine over several different
phases of the abuse cycle. For example, progesterone administration during the follicular phase
reduces the positive subjective effects of cocaine, and ALLO decreases cocaine-seeking in an
animal model of stress-induced relapse. Recently Dr. Marilyn Carroll and colleagues sought to
determine if ALLO would have similar attenuating effects on compulsive drug taking in female rats,
seen using a long-access paradigm. In this procedure, rats are first trained to self-administer i.v.
cocaine and then control animals continue to self-administer drug for 2h per day. Experimental
subjects are switched to 6h/day access and typically develop increased cocaine intake over
continued daily access. Dr. Carroll hypothesized that ALLO would confer protection against the
development of binge-like patterns of cocaine intake. ALLO treated animals were injected each day
before self-administration and controls received vehicle instead. Different groups of animals were
tested for ALLO effects under a progressive ratio (PR) operant schedule, which measures the
maximum number of responses an animal will make to receive drug, while others were tested with
the 6h/day escalation procedure for a sucrose reinforcer instead of drug. Results confirm that daily
ALLO treatment before the drug self-administration sessions blocked the development of escalated
intake in the long-access (6h/day) group but was without effects on rats self-administering for
1h/day (short access). By contrast, ALLO pretreatment did not alter cocaine intake in the
progressive ratio test, using a short-access procedure. Thus, ALLO did not affect an animal’s
“willingness” to respond for cocaine. ALLO was also without effect on the number of responses
made for sucrose when it was provided under a long access procedure or for sucrose during 2h/day
sessions with yohimbine-induced stress used to elevate responding for this natural reinforcer. The
researchers suggest that ALLO may block the development of compulsive cocaine taking via its
action as an allostatic modulator of GABA-A receptors — a pharmacological action that antagonizes
effects of corticotrophin releasing factor (CRF). Thus, while ALLO is without effects on the
subjective, reinforcing effects of cocaine seen with PR testing, its effects on binge-like patterns of
drug intake may be via its effects on dampening stress. Few studies have extended these animal
results to human testing, although reports that ALLO suppresses alcohol withdrawal symptoms
indicates that it may be a clinically useful approach in the pharmacotherapy for cocaine addiction.
Anker JJ, Zlebnik NE, Carroll ME. Differential effects of allopregnanolone on the escalation of
cocaine self-administration and sucrose intake in female rats. Psychopharmacology (Berl). 2010
Oct; 212(3): 419-429.
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BEHAVIORAL AND BRAIN DEVELOPMENT RESEARCH

Lack of Concordance between Teen Report and Biological Measures of Drug Use Prevalence
estimates of illicit drug use by teens are typically generated from confidential or anonymous self-
report. While data comparing teen self-report with biological measures are limited, adult studies
identify varying degrees of under-reporting. Dr. Virginia Delaney-Black and her colleagues at
Wayne State University compared hair analyses for cocaine, opiates and marijuana to confidential
teen self- and parent-reported teen drug use in a longitudinal cohort of >400 high-risk urban teens
and parents, including teens exposed to cocaine in utero. Both teens and parents substantially
underreported recent teen cocaine and opiate use. However, compared with parents, teens were
more likely to deny biomarker-verified cocaine use. Teen specimens (hair) were 52 times more
likely to identify cocaine use compared with self-report. Parent hair analyses for cocaine and opiate
use were 6.5 times and 5.5 times, respectively, more likely to indicate drug use than were parental
self-report. The lack of concordance between self-report and bioassay occurred despite participant’s
knowledge that a "certificate of confidentiality" protected both teen and adult participants, and that
the biological specimens would be tested for drugs. These findings confirm prior reports of adult
under-reporting of their own drug use while extending our understanding of teens’ self-admitted
drug use. The lack of concordance between teen self- or parent-reported teen drug use and
biomarkers confirm our concerns that both teen- and parent-reported teen drug use is limited, at
least for youth in high-risk urban settings. Methods of ascertainment other than self- or parent-
report must be considered when health care providers, researchers and public health agencies
attempt to estimate teen drug-use prevalence. Delaney-Black V, Chiodo LM, Hannigan JH,
Greenwald MK, Janisse J, Patterson G, Huestis MA, Ager J, Sokol RJ. Just say "I don't": Lack of
concordance between teen report and biological measures of drug use. Pediatrics. 2010 Nov;
126(5): 887-893.

Risky Decisions and Their Consequences: Neural Processing by Boys with Antisocial
Substance Disorder Adolescents with conduct and substance problems ("Antisocial Substance
Disorder" [ASD]) repeatedly engage in risky antisocial and drug-using behaviors. The purpose of
this study was to examine whether brain activation would differ between abstinent ASD boys and
comparison boys during processing of risky decisions and resulting rewards and punishments. Dr.
Crowley and his colleagues at the University of Colorado Denver compared 20 abstinent adolescent
male patients in treatment for ASD with 20 community controls, examining rapid event-related
blood-oxygen-level-dependent (BOLD) responses during functional magnetic resonance imaging.
In 90 decision trials, participants chose to make either a cautious response that earned one cent, or a
risky response that would either gain 5 cents or lose 10 cents; odds of losing increased as the game
progressed. Those times when subjects experienced wins, or separately losses, from their risky
choices were also examined. Decision trials against very similar comparison trials requiring no
decisions were examined, using whole-brain BOLD-response analyses of group differences,
corrected for multiple comparisons. During decision-making ASD boys showed hypoactivation in
numerous brain regions robustly activated by controls, including orbitofrontal and dorsolateral
prefrontal cortices, anterior cingulate, basal ganglia, insula, amygdala, hippocampus, and
cerebellum. While experiencing wins, ASD boys had significantly less activity than controls in
anterior cingulate, temporal regions, and cerebellum, with more activity nowhere. During losses
ASD boys had significantly more activity than controls in orbitofrontal cortex, dorsolateral
prefrontal cortex, brain stem, and cerebellum, with less activity nowhere. Adolescent boys with
ASD had extensive neural hypoactivity during risky decision-making, coupled with decreased
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activity during reward and increased activity during loss. These neural patterns may underlie the
dangerous, excessive, sustained risk-taking of such boys. The findings suggest that the dysphoria,
reward insensitivity, and suppressed neural activity observed among older addicted persons also
characterize youths early in the development of substance use disorders. Crowley TJ, Dalwani MS,
Mikulich-Gilbertson SK, Du YP, Lejuez CW, Raymond KM, Banich MT. Risky decisions and their
consequences: Neural processing by boys with Antisocial Substance Disorder. PLoS One. 2010
Sep 22; 5(9): e12835.

Examining Manual and Visual Response Inhibition among ADHD Subtypes This study
compared inhibitory functioning among ADHD subtype groups on manual and visual versions of
the stop task. Seventy-six children, identified as ADHD/I (ADHD/I = ADHD inattentive, n=17),
ADHD/C (ADHD/C = ADHD combined, n=43), and comparison (n=20) completed both tasks.
Results indicated that both ADHD groups were slower to inhibit responses than the comparison
group on both tasks. Comparison children were faster to inhibit than activate responses on both
tasks. Children in the ADHD groups also demonstrated this robust pattern on the manual task.
However, on the visual task, the ADHD groups evidenced slowed inhibition comparable to the time
required to activate responding. This implies that the visual task is more sensitive than the manual
task to inhibitory deficits associated with ADHD. The ADHD/I and the ADHD/C groups did not
differ on most measures, suggesting that neither stop task is effective in differentiating the subtypes.
These findings extend work highlighting the role of disinhibition in ADHD, and contrast recent
work suggesting divergence between ADHD subtypes. Adams ZW, Milich R, Fillmore MT.
Examining manual and visual response inhibition among ADHD subtypes. J] Abnorm Child
Psychol. 2010 Oct; 38(7): 971-983.

The Influence of Recency of Use on fMRI Response during Spatial Working Memory in
Adolescent Marijuana Users Some neurocognitive recovery occurs within a month of abstinence
from heavy marijuana use, yet functional magnetic resonance imaging (fMRI) has revealed altered
activation among recent and abstinent adult users. An investigative team at Yale University
compared fMRI response during a spatial working memory (SWM) task between adolescent
marijuana users with brief and sustained durations of abstinence. Participants were 13 recent users
(two to seven days abstinent), 13 abstinent users (27 to 60 days abstinent), and 18 nonusing
controls, all ages 15 to 18. Groups were similar on demographics, had no psychiatric or medical
disorders, and user groups were similar on substance histories. Teens performed a two-back SWM
task during fMRI. Recent users showed greater fMRI response in medial and left superior prefrontal
cortices, as well as bilateral insula. Abstinent users had increased response in the right precentral
gyrus (clusters > or = 1328 microl, p <.05). Results suggest that adolescents who recently used
marijuana show increased brain activity in regions associated with working memory updating and
inhibition. This study preliminarily suggests that (1) recent marijuana use may disrupt neural
connections associated with SWM and result in compensatory brain response, and (2) sustained
abstinence from marijuana may be associated with improvements in SWM response among
adolescents. Schweinsburg AD, Schweinsburg BC, Medina KL, McQueeny T, Brown SA, Tapert
SF. The influence of recency of use on fMRI response during spatial working memory in adolescent
marijuana users. J Psychoactive Drugs. 2010 Sep; 42(3): 401-412.
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Puberty Influences Medial Temporal Lobe and Cortical Gray Matter Maturation Differently
in Boys Than Girls Matched for Sexual Maturity Sex differences in age- and puberty-related
maturation of human brain structure have been observed in typically developing age-matched boys
and girls. Because girls mature 1-2 years earlier than boys, the present study aimed at assessing sex
differences in brain structure by studying 80 adolescent boys and girls matched on sexual maturity,
rather than age. Pubertal influences on medial temporal lobe (MTL), thalamic, caudate, and cortical
gray matter volumes utilizing structural magnetic resonance imaging and 2 measures of pubertal
status: Physical sexual maturity and circulating testosterone were examined. As predicted,
significant interactions between sex and the effect of puberty were observed in regions with high
sex steroid hormone receptor densities; sex differences in the right hippocampus, bilateral
amygdala, and cortical gray matter were greater in more sexually mature adolescents. Within sex,
larger volumes in MTL structures in more sexually mature boys were found, whereas smaller
volumes were observed in more sexually mature girls. These results demonstrate puberty-related
maturation of the hippocampus, amygdala, and cortical gray matter that is not confounded by age,
and is different for girls and boys, which may contribute to differences in social and cognitive
development during adolescence, and lasting sexual dimorphisms in the adult brain. Bramen JE,
Hranilovich JA, Dahl RE, Forbes EE, Chen J, Toga AW, Dinov ID, Worthman CM, Sowell ER.
Puberty influences medial temporal lobe and cortical gray matter maturation differently in boys than
girls matched for sexual maturity. Cereb Cortex. 2010 Aug 16. [Epub ahead of print].

Learning and Memory Performances in Adolescent Users of Alcohol and Marijuana:
Interactive Effects Lifetime alcohol hangover and withdrawal symptoms in youth have been
shown to predict poorer recall of verbal and nonverbal information, as well as reduced visuospatial
skills. Some evidence has suggested that negative effects of alcohol on the brain may be buffered in
part by potential neuroprotective properties of cannabinoids. This study examined whether a history
of more alcohol hangover symptoms would predict worse performances on measures of verbal and
visual memory, and that this relationship would be moderated by marijuana involvement.
Participants were 130 adolescents (65 with histories of heavy marijuana use, and 65 non-marijuana-
using controls), ranging in age from 15.7 to 19.1 years. Neuropsychological tests for visual and
verbal memory and interviews assessing lifetime and recent substance use, hangover/withdrawal
symptoms, and abuse and dependence criteria were administered. Regression models revealed that
greater alcohol hangover symptoms predicted worse verbal learning (p <.05) and memory (p <.05)
(California Verbal Learning Test, Second Edition) scores for non-marijuana users, but alcohol
hangover symptoms were not linked to performance among marijuana users. Alcohol hangover
symptoms did not predict visual memory in either group. Results confirm previous studies linking
adolescent heavy drinking to reduced verbal learning and memory performance. However, this
relationship is not seen in adolescents with similar levels of alcohol involvement who also are heavy
users of marijuana. Mahmood OM, Jacobus J, Bava S, Scarlett A, Tapert SF. Learning and memory
performances in adolescent users of alcohol and marijuana: Interactive effects. J Stud Alcohol
Drugs. 2010 Nov; 71(6): 885-894.

Associations of Marijuana Use and Sex-related Marijuana Expectancies with HIV/STD Risk
Behavior in High-risk Adolescents Multiple studies suggest an association of marijuana use with
increased rates of sexual risk behavior and sexually transmitted diseases (STDs). Most studies have
focused on global associations of marijuana use with sexual risk outcomes and few have examined
relevant cognitive variables. Adolescents in the juvenile justice system are at elevated risk for
HIV/STDs and preliminary evidence suggests that marijuana is a potentially important cofactor for
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sexual risk behavior in this population. This study by Dr. Angela Bryan and colleagues evaluated
global, situational and event-level associations of marijuana use and sex-related marijuana
expectancies with sexual risk outcomes in a large, racially diverse sample of adjudicated youth

(n =656, 66% male, mean age = 16.7 years). Cross-sectional and prospective analyses identified
associations of marijuana use and dependence symptoms with sexual risk outcomes, including
lower frequency of condom use and higher STD incidence. Stronger sex-related marijuana
expectancies predicted greater intentions for and frequency of marijuana use in sexual situations. In
event-level analyses that controlled for alcohol, marijuana use predicted a significantly decreased
likelihood of condom use; this association was moderated by sex-related marijuana expectancies.
Mediation analyses suggested that behavioral intentions partly accounted for the prospective
association of expectancies with marijuana use before sex. These results provide further evidence
that marijuana use is a potentially important cofactor for HIV/STD transmission in high-risk
adolescents and suggest that cognitive factors could be important for characterizing this association.
Hendershot CS, Magnan RE, Bryan AD. Associations of marijuana use and sex-related marijuana
expectancies with HIV/STD risk behavior in high-risk adolescents. Psychol Addict Behav. 2010
Sep; 24(3): 404-414.

Changes in Sensation Seeking and Risk-taking Propensity Predict Increases in Alcohol Use
among Early Adolescents Conceptual models implicating disinhibitory traits often are applied to
understanding emergent alcohol use, but little is known of how inter-individual changes in these
constructs relate to increases in alcohol use in early adolescence. The current study by Dr. Carl
Lejuez and his colleagues at the University of Maryland utilized behavioral and self-report
instruments to capture the disinhibitory-based constructs of sensation seeking and risk-taking
propensity to examine if increases in these constructs over time related to increases in early
adolescent alcohol use. Participants included a community sample of 257 early adolescents

(aged 9 to 12) who completed a self-report measure of sensation seeking, a behavioral task
assessing risk-taking propensity, and a self-report of past year alcohol use, at 3 annual assessment
waves. Both sensation seeking and risk-taking propensity demonstrated significant increases over
time. Greater sensation seeking and greater risk-taking propensity demonstrated concurrent
relationships with past year alcohol use at each assessment wave. Prospective analyses indicated
that after accounting for initial levels of alcohol use, sensation seeking, and risk-taking propensity at
the first assessment wave, larger increases in both constructs predicted greater odds of alcohol use
at subsequent assessment waves. Results indicate the role of individual changes in disinhibitory
traits in initial alcohol use in early adolescents. Specifically, findings suggest it is not simply initial
levels of sensation seeking and risk-taking propensity that contribute to subsequent alcohol use but
in particular increases in each of these constructs that predict greater odds of use. Future work
should continue to assess the development of sensation seeking and risk-taking propensity in early
adolescence and target these constructs in interventions as a potential means to reduce adolescent
alcohol use. MacPherson L, Magidson JF, Reynolds EK, Kahler CW, Lejuez CW. Changes in
sensation seeking and risk-taking propensity predict increases in alcohol use among early
adolescents. Alcohol Clin Exp Res. 2010 Aug; 34(8): 1400-1408.

Resting Brain and Risky Behavior Research on the neural correlates of risk-related behaviors and
personality traits has provided insight into mechanisms underlying both normal and pathological
decision-making. Task-based neuroimaging studies implicate a distributed network of brain regions
in risky decision-making. What remains to be understood are the interactions between these regions
and their relation to individual differences in personality variables associated with real-world risk-
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taking. Dr. Xavier Castellanos and colleagues at NYU employed resting state functional magnetic
resonance imaging (R-fMRI) and resting state functional connectivity (RSFC) methods to
investigate differences in the brain's intrinsic functional architecture associated with beliefs about
the consequences of risky behavior. An individual measure of expected benefit from engaging in
risky behavior, indicating a risk-seeking or risk-averse personality, was obtained for each of 21
participants from whom were also collected a series of R-fMRI scans. The expected benefit scores
were entered in statistical models assessing the RSFC of brain regions consistently implicated in
both the evaluation of risk and reward, and cognitive control (i.e., orbitofrontal cortex, nucleus
accumbens, lateral prefrontal cortex, dorsal anterior cingulate). The team specifically focused on
significant brain-behavior relationships that were stable across R-fMRI scans collected one year
apart. Two stable expected benefit-RSFC relationships were observed: Decreased expected benefit
(increased risk-aversion) was associated with 1) stronger positive functional connectivity between
right inferior frontal gyrus (IFG) and right insula, and 2) weaker negative functional connectivity
between left nucleus accumbens and right parieto-occipital cortex. Task-based activation in the IFG
and insula has been associated with risk-aversion, while activation in the nucleus accumbens and
parietal cortex has been associated with both risk seeking and risk-averse tendencies. Results
suggest that individual differences in attitudes toward risk-taking are reflected in the brain's
functional architecture and may have implications for engaging in real-world risky behaviors. Cox,
CL, Gotimer K, Roy AK, Castellanos FX, Milham MP, Kelly C. Your resting brain CAREs about
your risky behavior. PLoS One. 2010 Aug 19; 5(8): €12296.

Identifying Prenatal Cannabis Exposure and Effects of Concurrent Tobacco Exposure on
Neonatal Growth Cannabis is the most frequently used illicit drug among pregnant women, but
data describing the effects of prenatal cannabis exposure and concurrent nicotine and cannabis
exposures on neonatal growth are inconsistent. Testing of meconium, the first neonatal feces, offers
objective evidence of prenatal cannabis exposure, but the relative ability of meconium testing and
maternal self-report to identify affected neonates remains unclear. In this study by Dr. Rina Eiden
and her colleagues at SUNY Buffalo and collaborator Dr. Marilyn Huestis, NIDA IRP, 86 pregnant
women provided detailed self-reports of daily cannabis and tobacco consumption throughout
pregnancy. Cannabinoids and tobacco biomarkers were identified in oral fluid samples collected
each trimester and quantified in meconium at birth. Cannabis-using women were significantly more
likely to also consume tobacco, and smoked similar numbers of cigarettes as non-cannabis-using
tobacco smokers. As pregnancy progressed, fewer women smoked cannabis and those who
continued to use cannabis reported smoking a smaller number of cannabis joints, but positive
maternal oral fluid tests cast doubt on the veracity of some maternal self-reports. More neonates
were identified as cannabis exposed by maternal self-report than meconium analysis, because many
women quit cannabis use after the first or second trimester; meconium was more likely to be
positive if cannabis use continued into the third trimester. Cannabis exposure was associated with
decreased birth weight, reduced length, and smaller head circumference, even after data were
controlled for tobacco coexposure. Prenatal cannabis exposure was associated with fetal growth
reduction. Meconium testing primarily identifies prenatal cannabis exposure occurring in the third
trimester of gestation. Gray TR, Eiden RD, Leonard KE, Connors GJ, Shisler S, Huestis MA.
Identifying prenatal cannabis exposure and effects of concurrent tobacco exposure on neonatal
growth. Clin Chem. 2010 Sep; 56(9): 1442-1450.
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Patterns of Methamphetamine Use During Pregnancy The objectives of this study are to
characterize methamphetamine (MA) usage patterns during pregnancy, examine whether patterns of
MA use are associated with sociodemographic characteristics and prenatal care, and test the
hypothesis that persistent or increasing MA use during pregnancy is associated with greater use of
other illicit drugs. The sample consisted of 191 MA-using mothers who participated in a large-scale
multi-site study of prenatal MA exposure conducted by Dr. Barry Lester and colleagues in Tusla,
DesMoines, and Hawaii. Patterns of substance use were assessed by maternal self-report via the
Substance Use Inventory (SUI), which included detailed information about MA use, including
frequency, quantity, and maximum use during each trimester of pregnancy. The study demonstrated
that on average, the prevalence of MA use decreased over the three trimesters of pregnancy (84.3%
vs. 56.0% vs. 42.4%), and decreased frequency was observed among users from the first trimester
to the third (3.1 vs. 2.4 vs. 1.5 days/week). Closer examination of the individual patterns revealed
that 29.3% of women maintained consistently high frequency, 9.4% increased frequency, 25.7%
had a stable low/moderate pattern, and 35.6% decreased their frequency of MA over the course of
pregnancy. These four groups did not differ in sociodemographic characteristics; women who
decreased their use of MA had significantly more prenatal visits compared to the consistently high-
use group, but were the most likely to use alcohol during their pregnancy. In conclusion,
approximately, one third of MA-using mothers could be classified as consistently high users with a
profile of use with the greatest risk to themselves and potentially to their infants including high
levels of MA use throughout pregnancy and fewer prenatal care visits. Overall, MA use declined
across pregnancy; however, a substantial proportion of users had consistently high or increasing
MA use, while those who decreased their MA frequency had a higher prevalence of polydrug use.
Future research will investigate the association of these patterns with neonatal outcomes. Della
Grotta S, LaGasse LL, Arria AM, Derauf C, Grant P, Smith LM, Shah R, Huestis M, Liu J, Lester
BM. Patterns of methamphetamine use during pregnancy: Results from the Infant Development,
Environment, and Lifestyle (IDEAL) Study. Matern Child Health J. 2010 Jul; 14(4): 519-527.

Drug Use During Pregnancy: Ecstasy Stops, Alcohol Consumption Reduced, Tobacco and
Cannabis Use Continued While recreational drug use in UK women is prevalent, to date there are
little prospective data on patterns of drug use in recreational drug-using women immediately before
and during pregnancy. A total of 121 participants from a wide range of backgrounds were recruited
to take part in the longitudinal Development and Infancy Study (DAISY) study of prenatal drug use
and outcomes conducted by Dr. Lynn Singer. Eighty-six of the women were interviewed
prospectively while pregnant and/or soon after their infant was born. Participants reported on use
immediately before and during pregnancy and on use over their lifetime. Levels of lifetime drug use
of the women recruited were high, with women reporting having used at least four different illegal
drugs over their lifetime. Most users of cocaine, 3,4-methylenedioxy-N-methylamphetamine
(MDMA) and other stimulants stopped using these by the second trimester and levels of use were
low. However, in pregnancy, 64% of the sample continued to use alcohol, 46% tobacco and 48%
cannabis. While the level of alcohol use reduced substantially, average tobacco and cannabis levels
tended to be sustained at pre-pregnancy levels even into the third trimester (50 cigarettes and/or 11
joints per week). In sum, while the use of 'party drugs' and alcohol seems to reduce, levels of
tobacco and cannabis use are likely to be sustained throughout pregnancy. The data provide
polydrug profiles that can form the basis for the development of more realistic animal models.
Moore DG, Turner JD, Parrott AC, Goodwin JE, Fulton SE, Min MO, Fox HC, Braddick FM,
Axelsson EL, Lynch S, Ribeiro H, Frostick CJ, Singer LT. During pregnancy recreational drug-
using women stop taking ecstasy (3,4-methylenedioxy-N-methylamphetamine) and reduce alcohol
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consumption, but continue to smoke tobacco and cannabis: Initial findings from the Development
and Infancy Study. J Psychopharmacol. 2010 Sep; 24(9): 1403-1410.

Prenatal Methadone Exposure, Meconium Biomarker Concentrations and Neonatal
Abstinence Syndrome Methadone is standard pharmacotherapy for opioid-dependent pregnant
women, yet the relationship between maternal methadone dose and neonatal abstinence syndrome
(NAS) severity is still unclear. This research evaluated whether quantification of fetal methadone
and drug exposure via meconium would reflect maternal dose and predict neonatal outcomes. Forty-
nine opioid-dependent pregnant women receiving 30-110 mg methadone daily took part in this
study. Maternal methadone dose, infant birth parameters and NAS assessments were extracted from
medical records. Thrice-weekly urine specimens were screened for opioids and cocaine. Newborn
meconium specimens were quantified for methadone, opioid, cocaine and tobacco biomarkers.
There was no relationship between meconium methadone concentrations, presence of opioids,
cocaine and/or tobacco in meconium, maternal methadone dose or NAS severity. Opioid and
cocaine were also found in 36.7 and 38.8 of meconium specimens, respectively, and were
associated with positive urine specimens in the third trimester. The presence of opioids other than
methadone in meconium correlated with increased rates of preterm birth, longer infant hospital
stays and decreased maternal time in drug treatment. Methadone and its metabolite 2-ethylidene-
1,5-dimethyl-3,3-diphenylpyrrolidine (EDDP) concentrations in meconium did not predict infant
birth parameters or NAS severity. Prospective urine testing defined meconium drug detection
windows for opiates and cocaine as 3 months, rather than the currently accepted 6 months. The
presence of opioids in meconium could be used as a biomarker for infants at elevated risk in the
newborn period. Gray TR, Choo RE, Concheiro M, Williams E, Elko A, Jansson LM, Jones HE,
Huestis MA. Prenatal methadone exposure, meconium biomarker concentrations and neonatal
abstinence syndrome. Addiction. 2010 Dec; 105(12): 2151-2159.

Plasticity of Human Maternal Brain During the Early Postpartum Period Animal studies
suggest that structural changes occur in the maternal brain during the early postpartum period in
regions such as the hypothalamus, amygdala, parietal lobe, and prefrontal cortex and such changes
are related to the expression of maternal behaviors. In an attempt to explore this in humans, Dr.
Linda Mayes and colleagues conducted a prospective longitudinal study to examine gray matter
changes using voxel-based morphometry on high resolution magnetic resonance images of mothers'
brains at two time points: 2-4 weeks postpartum and 3-4 months postpartum. Comparing gray
matter volumes across these two time points, Dr. Linda Mayes and colleagues found increases in
gray matter volume of the prefrontal cortex, parietal lobes, and midbrain areas. Increased gray
matter volume in the midbrain including the hypothalamus, substantia nigra, and amygdala was
associated with maternal positive perception of her baby. These results suggest that the first months
of motherhood in humans are accompanied by structural changes in brain regions implicated in
maternal motivation and behaviors. Kim P, Leckman JF, Mayes LC, Feldman R, Wang X, Swain
JE. The Plasticity of human maternal brain: Longitudinal changes in brain anatomy during the early
postpartum period. Behav Neurosci. 2010 Oct; 124(5): 695-700.

Small for Gestational Age and Higher Birth Weight Predict Childhood Obesity in Preterm
Infants Researchers from the Maternal Lifestyle Study (MLS) sought to determine the association
between small for gestational age (SGA), birth weight, and childhood obesity within preterm
polysubstance exposed children. The team sampled 312 preterm children with 11-year body mass
index (BMI; age- and sex-specific) data from the MLS (51% girls, 21.5% SGA, 46% prenatal
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cocaine, and 55% tobacco exposed). Multinomial regression analyzed the association between 11-
year obesity (OBE) and overweight (OW) and SGA, birth weight, first-year growth velocity, diet,
and physical activity variables. Overall, 24% were obese (OB) (BMI for age >95th percentile) and
16.7% were overweight (OW) (BMI >85th and <95th percentiles). In adjusted analyses, SGA was
associated with OW. Higher birth weight, growth velocity, and low exercise were associated with
OBE and OW. There was no effect of substance exposure on obesity outcomes. Many (41%) of
these high-risk preterm 11-year-olds were obese/overweight. Multiple growth-related processes
may be involved in obesity risk for preterm children, including fetal programming as indicated by
SGA effect. Gaskins RB, LaGasse LL, Liu J, Shankaran S, Lester BM, Bada HS, Bauer CR, Das A,
Higgins RD, Roberts M. Small for gestational age and higher birth weight predict childhood obesity
in preterm infants. Am J Perinatol. 2010 Oct; 27(9): 721-730.

Parental Depressive Symptoms and Adopted Toddler Behavior Problems This study examined
the developmental cascade of both genetic and environmental influences on toddlers' behavior
problems through the longitudinal and multigenerational assessment of psychosocial risk. Dr. Jenae
Neiderhiser and colleagues used data from the Early Growth and Development Study, a prospective
adoption study, to test the intergenerational transmission of risk through the assessment of adoptive
mother, adoptive father, and biological parent depressive symptoms on toddler behavior problems.
Given that depression is often chronic, the team controlled for across-time continuity and found that
in addition to associations between adoptive mother depressive symptoms and toddler externalizing
problems, adoptive father depressive symptoms when the child is 9 months of age were associated
with toddler problems and associated with maternal depressive symptoms. Findings also indicated
that a genetic effect may indirectly influence toddler problems through prenatal pregnancy risk.
These findings help to describe how multiple generations are linked through genetic (biological
parent), timing (developmental age of the child), and contextual (marital partner) pathways.
Pemberton CK, Neiderhiser JM, Leve LD, Natsuaki MN, Shaw DS, Reiss D, Ge X. Influence of
parental depressive symptoms on adopted toddler behaviors: An emerging developmental cascade
of genetic and environmental effects. Dev Psychopathol. 2010 Nov; 22(4): 803-818.

Validity of Recall of Tobacco Use in Two Prospective Cohorts This project studied the
convergent validity of current recall of tobacco-related health behaviors, compared with prospective
self-report collected earlier at two sites. Cohorts were from the Oregon Research Institute at Eugene
(N =346, collected 19.5 years earlier) and the University of Pittsburgh, Pennsylvania (N = 294,
collected 3.9 years earlier). Current recall was examined through computer-assisted interviews with
the Lifetime Tobacco Use Questionnaire from 2005 through 2008. Convergent validity estimates
demonstrated variability. Validity estimates of some tobacco use measures were significant for
Oregon subjects (age at first cigarette, number of cigarettes/day, quit attempts yes/no and number of
attempts, and abstinence symptoms at quitting). Validity estimates of Pittsburgh subjects’ self-
reports of tobacco use and abstinence symptoms were significant for all tobacco use and abstinence
symptoms and for responses to initial use of tobacco. These findings support the utility of collecting
recalled self-report information for reconstructing salient lifetime health behaviors and underscore
the need for careful interpretation. Brigham J, Lessov-Schlaggar CN, Javitz HS, Krasnow RE,
Tildesley E, Andrews J, Hops H, Cornelius MD, Day NL, McElroy M, Swan GE. Validity of recall
of tobacco use in two prospective cohorts. Am J Epidemiol. 2010 Oct 1; 172(7): 828-835.
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Reducing Drug Use, HIV Risk, and Recidivism among Young Men Leaving Jail

Dr. Nicholas Freudenberg and his colleagues conducted an assessment of REAL MEN (Returning
Educated African-American and Latino Men to Enriched Neighborhoods), an intervention designed
to reduce drug use, risky sexual behavior and criminal activity among 16-18-year-old males leaving
New York City jails. Participants (N = 552) were recruited in city jails and randomly assigned to
receive an intensive 30-hour jail/community-based intervention or a single jail-based discharge
planning session. All participants were also referred to optional services at a community-based
organization (CBO). One year after release from jail, 397 (72%) participants completed a follow-up
interview. Logistic and ordinary least squares regression was used to evaluate the impact of the
intervention on drug use, risky sexual behavior, criminal justice involvement, and school/work
involvement post release. Assignment to REAL MEN and, independently, use of CBO services,
significantly reduced the odds of substance dependence 1 year after release. Those assigned to the
intervention spent 29 fewer days in jail compared with the comparison group. Compared to non-
CBO visitors, those who visited the CBO were more likely to have attended school or found work
in the year after release. Jail and community services reduced drug dependence 1 year after release
and the number of days spent in jail after the index arrest. While these findings suggest that
multifaceted interventions can improve outcomes for young men leaving jail, rates of drug use,
risky sexual behavior, and recidivism remained high for all participants after release from jail,
suggesting the need for additional policy and programmatic interventions. Freudenberg N,
Ramaswamy M, Daniels J, Crum M, Ompad DC, Vlahov D. Reducing drug use, human
immunodeficiency virus risk, and recidivism among young men leaving jail: evaluation of the
REAL MEN re-entry program. J Adolesc Health. 2010 Nov; 47(5): 448-455.
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CLINICAL NEUROSCIENCE RESEARCH

OPRM1 Gene Variants Modulate Amphetamine-Induced Euphoria in Humans Drs.
Hamidovic, de Wit and colleagues at the University of Chicago sought to determine the subjective
response to amphetamine in relation to genetic polymorphisms and haplotypes of the mu-opioid
receptor. Choosing two previously recognized SNPs (and related haplotypes) in the OPRM1 gene
because several lines of evidence suggest that endogenous opioid contributes to the rewarding
effects of stimulant drugs, 0, 10, and 20 mg doses of amphetamine were administered and levels of
Euphoria, Energy, and Stimulation were self-reported on a questionnaire. The results showed that
two of the SNPs and two of the haplotypes were related to the effects seen with the 10mg dose
suggesting that genetic variability in the mu-opioid receptor gene influences the subjective effect of
amphetamine. Dlugos AM, Hamidovic A, Hodgkinson C, Shen PH, Goldman D, Palmer AA, de
Wit H. OPRM1 gene variants modulate amphetamine-induced euphoria in humans. Genes, Brain
and Behavior. 2010. [Epub ahead of print].

Loss of Laterality of Motor Performance in Chronic Cocaine Users Drs. Hanlon, Porrino and
colleagues at Wake Forest investigated the effect of chronic cocaine use on motor performance.
Using a motor sequencing task (viewing and copying sequential finger movements) while
measuring fMRI (BOLD), subjects that did not use cocaine had large (expected) activations of
motor control centers in the left hemisphere which were significantly larger than in the right
hemisphere. While cocaine users also had higher activation in the left hemisphere, the asymmetry
compared to the right was significantly reduced. The results demonstrate that there are pronounced
alterations in sensorimotor control in cocaine-using individuals which are associated with functional
alterations throughout movement-related neural networks. Hanlon CA, Wesley MJ, Roth AJ, Miller
MD, Porrino LJ. Loss of laterality in chronic cocaine users: an fMRI investigation of sensorimotor
control. Psychiat Res Neuroimaging. 2010; 181: 15-23.

A C17T Polymorphism in the Mu Opiate Receptor is Associated with Quantitative Measures
of Drug Use in African American Women Dr. Kreek and colleagues at Rockefeller University
used an established database of HIV and non-HIV individuals to determine genetic associations
with drug use reported in repeated visits. A quantitative assessment instrument was used over
several visits to compare gene variants with drug use as a continuous variable. Drug use scores
were higher for cocaine, alcohol, and tobacco (but not opiates where prevalence in this sample was
low) in African American women with the TT genotype of the OPRM1 gene. Crystal HA, Hamon
S, Randesi M, Cook J, Anastos K, Lazar J, Liu C, Pearce L, Golub E, Valcour V, Weber KM,
Holman S, Ho A, Kreek MJ. A C17T polymorphism in the mu opiate receptor is associated with
quantitative measures of drug use in African American women. Addiction Biol. 2010.
[doi:10.1111/5.1369-1600.2010.00265.x Epub ahead of print].

Methylphenidate Improves Inhibitory Control Correlated with Activation of Specific Brain
Regions in Cocaine-Dependent Patients Drs. Malison, Li, Morgan and colleagues at Yale
University School of Medicine assessed stop signal reaction time as a measure of inhibitory control
in cocaine-dependent patients and its modulation by intravenous methylphenidate. Compared to
placebo, reaction time was improved and the improvement was positively correlated with activation
of the left middle frontal cortex and negatively correlated with activation of the ventromedial
prefrontal cortex. These results implicate a specific neural mechanism whereby stimulants improve
inhibitory control and thus suggest targets for treatment. Li C-SR, Morgan PT, Matuskey D,
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Abdelghany O, Luo X, Chang JLK, Rounsaville BJ, Ding Y-S, Malison RT. Biological markers of
the effects of intravenous methylphenidate improving inhibitory control in cocaine-dependent
patients. PNAS. 2010 August; 107(32): 14455-14459.

Compromised White Matter Integrity Was Related to Decision Making in Patients with
Cocaine Dependence Drs. Moeller, Lane and colleagues at the University of Texas Health Science
Center (Houston) assessed cocaine dependent and healthy subjects with a voxel-wise analysis (Tract
Based Spatial Statistics) of diffusion tensor imaging and compared white matter integrity to
performance on a decision-making task (Ilowa Gambling Task). Results demonstrated deficits in
white matter integrity in several tracts including the superior longitudinal fasciculus, corticospinal
tract, and superior corona radiata in cocaine patients who were also deficient in decision-making.
These results suggest a functional relationship between these fiber tracts and cognitive performance.
Lane SD, Steinberg JL, Ma L, Hasan KM, Kramer LA, Zuniga EA, Narayana PA, Moeller FG.
Diffusion tensor imaging and decision making in cocaine dependence. PloS ONE 2010 5(7): 1-9.

Individual and Additive Effects of the CNR1 and FAAH Genes on Brain Response to
Marijuana Cues Drs. Filbey, Hutchison and colleagues at the Mind Research Network compared
heavy marijuana users who carried the C allele of CNR1 (vs. A/A) (which codes for the
cannabinoid (CB1) receptor) to users who had the C/C genotype of a fatty acid amide hydrolase
(FAAH) gene which inactivates anandamide, an endogenous CB1 agonist. Those with the C allele
of CNR1 and C/C of FAAH had greater activation, assessed by fMRI, to marijuana cues in the
orbitofrontal cortex and anterior cingulate gyrus. In addition, those with the FAAH C/C genotype
also had greater activation in the nucleus accumbens. These results suggest that these genotypes
may enhance neural response in reward areas to marijuana cues. Filbey FM, Schacht JP, Myers US,
Chavez RS, Hutchison KE. Individual and additive effects of the CNR1 and FAAH genes on brain
response to marijuana cues. Neuropsychopharm. 2010; 35: 967-975.

Brain Glutamate Level as an Early Surrogate Marker for Monitoring HIV Severity and
Treatment Effects Dr. Chang and associates at the University of Hawaii measured glutamate
concentrations in the basal ganglia, frontal gray and white matter, and parietal gray matter of HIV+
and age-and-education-matched HIV- subjects using echo-time averaged proton magnetic resonance
spectroscopy. The results showed that HIV subjects with cognitive deficits had lower glutamate in
the parietal gray matter, while those without cognitive deficits tended to show higher basal ganglia
glutamate. Lower parietal and frontal gray matter glutamate was associated with a greater number
of nucleoside reverse transcriptase inhibitors, which was predictive of poorer cognitive
performance. Correlations between glutamate and cognitive performance, but not the other
findings, remained significant after correction for multiple comparisons. It was concluded that the
proton magnetic resonance spectroscopy measurement of brain glutamate may provide an early
surrogate marker for monitoring disease severity and treatment effects. Ernst T, Jiang CS, Nakama
H, Buchthal S, Chang L. Lower brain glutamate is associated with cognitive deficits in HIV
patients: a new mechanism for HIV-associated neurocognitive disorder. ] Magn Reson Imaging.
2010 Nov; 32(5): 1045-1053.

Genotypic Variability Underlying Individual Vulnerability to the Neurotoxic Effects of
Methamphetamine Drs. Cherner, Grant and colleagues at the University of California, San Diego
evaluated individual differences in deficits of neuropsychological performance among
methamphetamine addicts, and compared them with genotypic variability in metabolic clearance of
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methamphetamine. Results showed that individuals with higher activity of cytochrome P450-2D6
(CYP2D6) had worse overall neuropsychological performance, but not scores on mood disorder.
These individuals were three times as likely to be cognitively impaired in comparison to individuals
who had intermediate or low activity of methamphetamine metabolism. The study suggests that
more efficient metabolism of methamphetamine was associated with worse neurocognitive
outcomes in humans and supports the hypothesis that the products of oxidative metabolism of
methamphetamine may be a possible cause of brain injury. The data may explain the observation
that some methamphetamine users develop neuropsychological impairments while others with
similar drug exposure do not; and that vulnerability is often unrelated to methamphetamine
exposure parameters such as lifetime consumption or length of abstinence. Cherner M, Bousman C,
Everall I, Barron D, Letendre S, Vaida F, Atkinson JH, Heaton R, Grant I; HNRC Group.
Cytochrome P450-2D6 extensive metabolizers are more vulnerable to methamphetamine-associated
neurocognitive impairment: Preliminary findings. J Int Neuropsychol Soc. 2010 16(5): 890-901.

Gender Different Performance Patterns on Procedural Learning Tasks in HIV+ Individuals
Dr. Martin and colleagues at the University of Illinois College of Medicine measured motor skill
and probabilistic learning, tasks with a non-declarative or procedural learning component that are
dependent on integrity of prefrontal-striatal systems, in well-matched groups of individuals with a
history of substance dependence and with or without HIV+ status. All participants were abstinent at
testing. Compared to HIV- women, HIV+ women performed significantly more poorly on both
tasks, but HIV+ men's performance did not differ significantly from that of HIV- men on either
task. These different patterns of performance indicate that features of HIV-associated
neurocognitive disorder (HAND) cannot always be generalized from men to women. Additional
studies are warranted to address directly the possibility of sex differences in HAND and the
possibility that women may be more vulnerable to the effects of HIV and substance dependence in
some neurocognitive domains. Martin E, Gonzalez R, Vassileva J, Maki P. HIV+ men and women
show different performance patterns on procedural learning tasks. J Clin Exp Neuropsychol. 2010
Aug; 5: 1-9.

Measures of Learning, Memory and Processing Speed Accurately Predict Smoking Status in
Short-Term Abstinent Treatment-Seeking Alcohol-Dependent Individuals Dr. Durazzo and
colleagues at the Center for Imaging of Neurodegenerative Diseases of the San Francisco VA
Medical Center determined which measures commonly used to assess neurocognition in individuals
with alcohol use disorders accurately predict the smoking status of those seeking treatment for
alcohol dependence. Measures of processing speed, learning and memory robustly predicted the
smoking status of alcohol-dependent individuals with high sensitivity and specificity during early
abstinence. The results also identified specific measures within a comprehensive neurocognitive
battery that discriminated smoking and non-smoking alcohol-dependent individuals with a high
sensitivity and specificity. The association of greater smoking chronicity and poorer performance
on multiple measures after control for alcohol consumption suggest that chronic smoking adds an
additional burden to neurocognitive function for those with alcohol dependence. Durazzo TC, Fryer
SL, Rothlind JC, Vertinski M, Gazdzinski S, Mon A, Meyerhoff DJ. Measures of learning, memory
and processing speed accurately predict smoking status in short-term abstinent treatment-seeking
alcohol-dependent individuals. Alcohol. 2010 Nov-Dec; 45(6): 507-513.
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Prediction of Individual Brain Maturity Using fMRI Dr. Lessov-Schlaggar and colleagues at
Washington University School of Medicine showed that vector machine-based multivariate pattern
analysis extracts sufficient information from resting state functional connectivity MRI (fcMRI) data
to make accurate predictions about individuals' brain maturity across development. Only 5 minutes
of resting-state fcMRI data from 238 scans of typically developing volunteers (ages 7 to 30 years)
was needed to provide a measure of individual brain maturity that was termed functional
connectivity maturation index. The resultant functional maturation curve accounted for 55% of the
sample variance and followed a nonlinear asymptotic growth curve shape. The greatest relative
contribution to predicting individual brain maturity was made by the weakening of short-range
functional connections between the adult brain's major functional networks. Dosenbach NU, Nardos
B, Cohen AL, Fair DA, Power JD, Church JA, Nelson SM, Wig GS, Vogel AC, Lessov-Schlaggar
CN, Barnes KA, Dubis JW, Feczko E, Coalson RS, Pruett JR Jr, Barch DM, Petersen SE, Schlaggar
BL. Prediction of individual brain maturity using fMRI. Science. 2010 Sep 10;329(5997):1358-
1361. Erratum in: Science. 2010 Nov 5; 330(6005): 756.

Smoking Withdrawal Shifts the Spatiotemporal Dynamics of Neurocognition Dr. McClernon
and colleagues at Duke University Medical Center used functional magnetic resonance imaging
scans to localize brain activation changes in adult smokers following smoking-as-usual and after 24-
hours abstinence. Smoking withdrawal is associated with significant deficits in the ability to initiate
and maintain attention for extended periods of time (i.e., sustained attention, SA). Compared to
smoking-as-usual, 24-hour abstinence resulted in decreased sustained activation in the right inferior
and middle frontal gyri but increased transient activation across dispersed cortical areas including
the precuneus and right superior frontal gyrus. Greater task difficulty was associated with even
greater transient activation during abstinence in mostly right hemisphere regions including the right
inferior frontal gyrus. These findings suggest smoking withdrawal shifts the temporal and spatial
dynamics of neurocognition from sustained, right prefrontal activation reflecting proactive cognitive
control to more dispersed and transient activation reflecting reactive control. Kozink RV, Lutz AM,
Rose JE, Froeliger B, McClernon FJ. Smoking withdrawal shifts the spatiotemporal dynamics of
neurocognition. Addict Biol. 2010 Oct; 15(4): 480-490.

Impulsivity is Related to Regional Differences Dopamine in Humans Dr. Zald and colleagues at
Vanderbilt University used PET ligand imaging of DA signaling to assess differences in impulsive
traits in healthy human volunteers. Using PET scans with the D2/D3 ligand [ 18F]fallypride, higher
levels of trait impulsivity were associated with diminished midbrain D2/D3 autoreceptor binding
and greater amphetamine-induced DA release in the striatum, which was in turn associated with
stimulant craving. Path analysis confirmed that the impact of decreased midbrain D2/D3
autoreceptor availability on trait impulsivity is mediated in part through its effect on stimulated
striatal DA release. Buckholtz JW, Treadway MT, Cowan RL, Woodward ND, Li R, Ansari MS,
Baldwin RM, Schwartzman AN, Shelby ES, Smith CE, Kessler RM, Zald DH. Dopaminergic
network differences in human impulsivity. Science 2010 Jul; 329(5991): 532.

Parkinson's Disease among Methamphetamine Users Dr. Kish and colleagues at the University
of Toronto conducted a population-based cohort study based on statewide inpatient hospital
discharges to explore the association of methamphetamine use on the incidence of Parkinson’s
Disease. The rationale for the study was the observation that methamphetamine exposure in
experimental animals can damage brain dopamine neurons, suggesting that people with
methamphetamine-related disorders might have greater risk of subsequent admission with a
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Parkinson's disease diagnosis. Individuals with reported methamphetamine-related conditions (n =
1,863) were matched on demographic variables and follow-up time with those with primary
appendicitis conditions (n = 9,315). The methamphetamine group showed increased risk of a
subsequent admission with Parkinson's disease compared to the matched appendicitis group
(adjusted hazard ratio = 2.65; Cox Regression). While provocative, the authors emphasize that
these results are highly preliminary and should be interpreted cautiously due to an uncertainty
regarding diagnostic validity and a small number of incident cases with suspected Parkinson's
disease. Nevertheless, these data provide some evidence that methamphetamine users might be at
greater than normal risk for developing Parkinson's disease. Callaghan RC, Cunningham JK, Sajeev
G, Kish SJ. Incidence of Parkinson's disease among hospital patients with methamphetamine-use
disorders. Mov. Disord 2010 Oct; 25(14): 2333-2339.

Smoking-Induced Occupancy of 2-Nicotinic Acetylcholine Receptors Dr. Cosgrove and
colleagues at Yale University School of Medicine used an improved method to estimate non-
specific binding using SPECT. Beta(2) nicotinic receptor ligand I-123-5-IA was used to quantify
high-affinity nicotinic acetylcholine receptors in human SPECT scans. Eleven nicotine-dependent
subjects abstained from tobacco smoke for a week prior to the SPECT scan session. At
approximately 6 h after the start of the infusion, three 30-min SPECT scans and a 15-min
transmission-emission scan were acquired to obtain baseline beta 2*-nAChR availability. Subjects
then smoked to satiety; scans showed receptor occupancy was 67%. In the thalamus, 20% of the
total binding was non-displaceable. These results are in agreement with previous findings and
suggest that when satiating doses of nicotine are administered to smokers, imaging of receptor
availability can yield valuable data, such as quantifiable measures of non-displaceable binding.
Esterlis I, Cosgrove KP, Batis JC, Bois F, Stiklus SM, Perkins E, Seibyl JP, Carson RE, Staley JK.
Quantification of smoking-induced occupancy of 2-nicotinic acetylcholine receptors: estimation of
non-displaceable binding. J Nucl Med 2010; 51(8): 1226-1233.

Clinically Relevant Doses of Methylphenidate Significantly Occupy Human Norepinephrine
Transporters Dr. Ding and colleagues at Yale University School of Medicine used PET ligand
imaging with (S,S)-["'C] methylreboxetine ([''C]MRB) to determine the occupancy of the brain
norepinephrine transporter by methylphenidate in vivo in humans. In vitro, the affinity of
methylphenidate for the norepinephrine transporter (NET) is higher than that for the dopamine
transporter (DAT). Binding potential, non-displaceable (BP(ND)) was reduced by methylphenidate
in a dose-dependent manner in the thalamus and other NET-rich regions. These results indicate that
the average clinical maintenance dose of methylphenidate (.35-.55 mg/kg) produces 70% to 80%
occupancy of NET. Furthermore, the EDsj is lower than that for DAT (.25 mg/kg), suggesting the
potential relevance of NET blockade. Hannestad J, Gallezot J, Planeta-Wilson B, Lin S, Williams
WA, van Dyck CH, Malison RT, Carson RE, Ding Y-S. Clinically relevant doses of
methylphenidate significantly occupy norepinephrine transporters in humans in vivo. Biol.
Psychiatry 2010 Nov; 68(9): 854-860.

Verbal Learning and Memory Deficits in Nondependent Stimulant Use Dr. Paulus and
colleagues at the University of California, San Diego, studied whether subtle learning and memory
problems characterize individuals who exhibit occasional but not chronic use of stimulants. One
hundred fifty-four young (age 18-25), occasional, nondependent stimulant users and 48 stimulant-
naive comparison subjects performed the California Verbal Learning Test II. Compared with
stimulant-naive subjects, occasional stimulant users showed significant performance deficits, most
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pronounced in the verbal recall and recognition domains. The type of stimulant used was of major
relevance: users of cocaine only were less impaired, whereas cumulative use of prescription
stimulants (e.g. amphetamines and methylphenidate) was associated with impaired verbal learning
and memory capacities. It is possible that subtle and possibly pre-existing neurocognitive
deficiencies in occasional users of stimulants underlie the use of these drugs, especially for studying
and cognitive enhancement. Critically, despite beneficial short-term effects, cumulative use,
particularly of prescription amphetamines and methylphenidate, intensifies these deficits. Reske M,
Eidt CA, Delis DC, Paulus MP. Nondependent stimulant users of cocaine and prescription
amphetamines show verbal learning and memory deficits. Biol. Psychiatry 2010; 68(8): 762-769.

Oral Methylphenidate Normalizes Cingulate Activity in Cocaine Addiction During a Salient
Cognitive Task Dr. Goldstein and colleagues at Brookhaven National Laboratories used functional
MRI to test the hypothesis that oral methylphenidate (MPH) will alleviate brain hypoactivity and
improve associated performance during cognitive tasks in individuals with cocaine-use disorders.
MPH has been shown to improve treatment outcome for cocaine addiction in clinical trials, but has
been found to normalize cortical function and improve associated cognitive abilities in other frontal
lobe pathologies. Results in cocaine users demonstrated increased responses to a rewarded drug
cue-reactivity task in both major subdivisions of the anterior cingulate cortex (including the caudal-
dorsal and rostroventromedial areas extending to the medial orbitofrontal cortex). These fMRI
results were associated with reduced errors of commission (a common impulsivity measure) and
improved task accuracy, especially during the drug (vs. neutral) cue-reactivity condition in all
subjects. These results indicate that MPH can improve brain and cognitive performance in cocaine
abusers in controlled settings; however the clinical utility of such MPH-induced brain-behavior
enhancements remains to be tested. Goldstein RZ, Woicik PA, Maloney T, Tomasi D, Alia-Klein N,
Shan J, Honorio J, Samaras D, Wang R, Telang F, Wang G, Volkow ND. Oral methylphenidate
normalizes cingulate activity in cocaine addiction during a salient cognitive task. PNAS. USA 2010;
107(38): 16667-16672.

Neural Substrates of Attentional Bias for Smoking-Related Cues Dr. Janes and colleagues at
McLean Hospital examined the relationship between implicit attentional bias for drug-related
stimuli, as measured by emotional Stroop tasks, and cue-related brain activity. Positive correlations
were found between attentional bias and reactivity to smoking images in brain areas including the
amygdala, hippocampus, parahippocampal gyrus, insula, and occipital cortex which are involved in
emotion, memory, introspection, and visual processing,. These findings suggest that smokers with
elevated attentional biases to smoking-related stimuli may more readily shift attention away from
other external stimuli and toward smoking stimuli-induced internal states and emotional memories.
Such attentional shifts may contribute to increased interference by smoking cues, possibly
increasing relapse vulnerability. Treatments capable of inhibiting shifts to drug cue-induced
memories and internal states may lead to personalized tobacco dependence treatment for smokers
with high attentional bias to smoking-related stimuli. Janes AC, Pizzagalli DA, Richardt S,
Frederick BDB, Holmes AJ, Sousa J, Fava M, Evins AE, Kaufman MJ. Neural substrates of
attentional bias for smoking-related cues: An fMRI study. Neuropsychopharm 2010 Nov; 35(12):
2339-2345.
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A Virtual Reality-Based fMRI Study of Reward-Based Spatial Learning Dr. Martinez and
colleagues at Columbia University used fMRI to characterize the neural correlates of reward-based
spatial learning in humans. The study design used virtual reality with fMRI to measure differential
contributions of the hippocampus and other temporo-parietal areas to searching and reward
processing during reward-based spatial (maze-learning) task. Results showed activation of temporo-
parietal regions, but not including the hippocampus. However, the receipt of rewards associated
with activation of the hippocampus in a control condition when using the extra-maze cues for
navigation was rendered impossible by randomizing the spatial location of cues. This translational
research will permit parallel studies in animals and humans to establish the functional similarity of
learning systems across species; cellular and molecular studies in animals may then inform the
effects of manipulations on these systems in humans, and fMRI studies in humans may inform the
interpretation and relevance of findings in animals. Marsh R, Hao X, Xu D, Wang Z, Duan Y, Liu J,
Kangarlu A, Martinez D, Garcia F, Tau GZ. A virtual reality-based fMRI study of reward-based
spatial learning. Neuropsychologia 2010; 48(10): 2912-2921.

Associations of Anterior Insula Activity with Message Framing and Decision Making

Dr. Brown and colleagues at the University of Illinois used fMRI to study the neural mechanisms
underlying the influence of persuasive messages on decision making. Specifically, this study
examined brain activity associated with how informative messages alter risk appraisal during
choice. Healthy subjects performed the lowa Gambling Task while viewing a positively framed,
negatively framed, or control message about the options. The right anterior insula correlated with
improvement in choice behavior due to the positively framed but not the negatively framed
message. With the positively framed message, there was increased activation proportional to
message effectiveness when less-preferred options were chosen, consistent with a role in the
prediction of adverse outcomes. In addition, the dorsomedial and the left dorsolateral prefrontal
cortex correlated with overall decision quality, regardless of message type. The dorsomedial region
mediated the relationship between the right anterior insula and decision quality with the positively
framed messages. These findings suggest a network of frontal brain regions that integrate
informative messages into the evaluation of options during decision making. These results advance
our understanding of how brain processes influence how drug and other health messages change
behavior. Krawitz A, Fukunaga R, Brown JW. Anterior insula activity predicts the influence of
positively framed messages on decision making. Cogn Affect Behav Neurosci. 2010; 10(3): 392-
405.

A Contingent Attentional Capture Paradigm Reveals Involuntary Transfer of a Top-Down
Attentional Set into the Focus of Attention Dr. Weissman and colleagues at Northwestern
University tested the cognitive processes during contingent attentional capture which occurs when
involuntary direction of attention to a distracter leads to a limited-capacity focus of attention onto a
subsequent target with the same stimulus features. Contingent attentional capture effects in healthy
human participants from a target-colored distractor were only one half to one third as large when
subsequent target identification relied on the same (vs. a different) attentional set. Subsequent
experiments ruled out bottom-up perceptual priming of the distracter's color and a feature-based
interference as an alternative account of the findings. Thus, capacity limitations in working memory
strongly influence contingent attentional capture when multiple attentional sets guide selection. This
phenomenon may be part of the process that leads drug abusers to be inappropriately attentive to
drug-related stimuli. Moore KS, Weissman DH. Involuntary transfer of a top-down attentional set
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into the focus of attention: Evidence from a contingent attentional capture paradigm. Atten Percept
Psychophys. 2010 Aug; 72(6): 1495-15009.

Functional Heterogeneity of Cognitive Effects within Medial Prefrontal Cortex Dr. Brown and
colleagues at the University of Illinois used fMRI to simultaneously contrast multiple effects of
error, conflict, and task-switching that have been proposed as functions of the medial prefrontal
cortex. Studies of the medial prefrontal cortex (mPFC) function with a particular focus on the
anterior cingulate cortex have led to a variety of functional interpretations including conflict
detection, error likelihood prediction, volatility monitoring, and several distinct theories of error
detection. Arguments for and against particular theories often treat mPFC as functionally
homogeneous, or at least nearly so, despite some evidence for distinct functional sub-regions. In this
study, overlapping yet functionally distinct sub-regions of mPFC, with activations related to
dominant error, conflict, and task-switching effects were successively found along a rostral-ventral
to caudal-dorsal gradient within medial prefrontal cortex. Activations in the rostral cingulate zone
were strongly correlated with the unexpectedness of outcomes, suggesting a role in outcome
prediction and preparing control systems to deal with anticipated outcomes. The results as a whole
support a resolution of some ongoing debates regarding functions of corresponding distinct yet
overlapping sub-regions of mPFC. More precise characterization of the functional heterogeneity of
this brain region is critical to the interpretations of brain activity found in various subregions of the
mPFC in drug abusers. Nee DE, Kastner S, Brown JW. Functional heterogeneity of conflict, error,
task-switching, and unexpectedness effects within medial prefrontal cortex. Neuroimage 2011 Jan;
54(1): 528-540.
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EPIDEMIOLOGY AND ETIOLOGY RESEARCH

Association of Highly Active Antiretroviral Therapy Coverage, Population Viral Load, and
Yearly New HIV Diagnoses in British Columbia, Canada: A Population-Based Study Results
of cohort studies and mathematical models have suggested that increased coverage with highly
active antiretroviral therapy (HAART) could reduce HIV transmission. Researchers aimed to
estimate the association between plasma HIV-1 viral load, HAART coverage, and number of new
cases of HIV in the population of a Canadian province. They undertook a population-based study of
HAART coverage and HIV transmission in British Columbia, Canada. Data for number of HIV
tests done and new HIV diagnoses were obtained from the British Columbia Centre for Disease
Control. Data for viral load, CD4 cell count, and HAART use were extracted from the British
Columbia Centre for Excellence in HIV/AIDS population-based registries. Trends of new HIV-
positive tests and numbers of individuals on HAART were modeled using generalised additive
models. Poisson log-linear regression models were used to estimate the association between new
HIV diagnoses and viral load, year, and number of individuals on HAART. Between 1996 and
2009, the number of individuals receiving HAART increased from 837 to 5413 (547% increase;
p=0.002), and the number of new HIV diagnoses fell from 702 to 338 per year (52% decrease;
p=0.001). The overall correlation between number of individuals on HAART and number of
individuals newly testing positive for HIV per year was -0.89 (p<0.0001). For every 100 additional
individuals on HAART, the number of new HIV cases decreased by a factor of 0.97 (95% CI 0.96-
0.98), and per 1 log(10) decrease in viral load, the number of new HIV cases decreased by a factor
0f 0.86 (0.75-0.98). These findings demonstrate a strong population-level association between
increasing HAART coverage, decreased viral load, and decreased number of new HIV diagnoses
per year. The results also provide support of the secondary benefits of HAART now gaining
recognition as part of existing medical guidelines to reduce HIV transmission. Montaner J, Lima V,
Barrios R, Yip B, Wood E, Kerr T, Shannon K, Harrigan P, Hogg R, Daly P, Kendall P. Association
of highly active antiretroviral therapy coverage, population viral load, and yearly new HIV
diagnoses in British Columbia, Canada: A population-based study. Lancet. 2010; 376 (9740): 532-
539.

Incorporating Age at Onset of Smoking into Genetic Models for Nicotine Dependence Nicotine
dependence is moderately heritable, but identified genetic associations explain only modest portions
of this heritability. The authors hypothesized that incorporation of SNP-by-environment interaction
into association analyses might bolster gene discovery efforts and prediction of nicotine
dependence. They incorporated the interaction between allele count and age at onset of regular
smoking (AOS) into association analyses of nicotine dependence. Subjects were from the
Collaborative Genetic Study of Nicotine Dependence and included 797 cases ascertained for
Fagerstrom nicotine dependence and 811 non-nicotine-dependent smokers as controls, all of
European descent. They analyzed 3369 SNPs from 349 candidate genes. Compared with main
effect models, SNP x AOS interaction models resulted in higher numbers of nominally significant
tests, increased predictive utility at individual SNPs and higher predictive utility in a multi-locus
model. Some SNPs previously documented in main effect analyses exhibited improved fits in the
joint analysis, including rs16969968 from CHRNAS and rs2314379 from MAP3K4. CHRNAS
exhibited larger effects in later-onset smokers, in contrast with a previous report that suggested the
opposite interaction. In addition, a number of SNPs that did not emerge in main effect analyses
were among the strongest findings in the interaction analyses. These include SNPs located in
GRIN2B (P = 1.5 x 10(-5)), which encodes a subunit of the N-methyl-D-aspartate receptor channel,
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a key molecule in mediating age-dependent synaptic plasticity. These findings are important in
suggesting that incorporation of logically chosen interaction parameters, such as AOS, into genetic
models of substance use disorders may increase the degree of explained phenotypic variation and
constitutes a promising avenue for gene discovery. Grucza R, Johnson E, Krueger R, Breslau N,
Saccone N, Chen L, Derringer J, Agrawal A, Lynskey M, Bierut L. Incorporating age at onset of
smoking into genetic models for nicotine dependence: evidence for interaction with multiple genes.
Addict Biol. 2010; 15 (3): 346-357.

The Effects of Maternal Smoking During Pregnancy on Offspring Outcomes This study sought
to evaluate the possible association between maternal smoking during pregnancy and offspring
outcomes of birth weight, pre-term birth, remediation, low scholastic achievement, regular smoking,
attention deficit hyperactivity disorder and conduct problems while controlling for similar behaviors
in parents. Using telephone interviews, data were collected, in 2001 and 2004, as a part of two
United States offspring-of-twins projects. Fathers, who were twins participating in the Vietnam Era
Twin Registry, their female spouse and their offspring were interviewed, and information on 1,342
unique pregnancies in mothers with a history of regular smoking was utilized for these analyses.
The association between maternal smoking during pregnancy and birth weight, pre-term birth,
remediation, low scholastic achievement, regular smoking, attention deficit hyperactivity disorder
and conduct disorder while controlling for similar behaviors in parents, was examined using
regression. Maternal smoking during pregnancy was associated with decreased birth weight, low
scholastic achievement, regular smoking and attention deficit hyperactivity disorder. However, the
association between maternal smoking during pregnancy and offspring attention deficit
hyperactivity disorder was explained by maternal attention deficit hyperactivity disorder. Maternal
smoking during pregnancy was also associated with earlier age of offspring initiation of smoking
and onset of regular smoking. The authors conclude that maternal smoking during pregnancy may
influence certain offspring outcomes via mechanisms that are independent from genetic risk
attributable to comorbid conditions and that assisting expecting mothers with their smoking
cessation efforts will likely provide widespread health benefits to both mother and

offspring. Applying genetic analyses to this important public health problem highlights the
environmental importance of in utero exposure and points to potentially fruitful avenues for
intervention. Agrawal A, Scherrer J, Grant J, Sartor C, Pergadia M, Duncan A, Madden P, Haber J,
Jacob T, Bucholz K, Xian H. The effects of maternal smoking during pregnancy on offspring
outcomes. Prev Med. 2009; 50 (1-2): 13-18.

Risk of Resistance to Highly Active Antiretroviral Therapy among HIV-Positive Injecting
Drug Users: A Meta-Analysis Although highly active antiretroviral therapy (HAART) is an
effective treatment for HIV, many physicians withhold this treatment from HIV-positive injecting
drug users (IDUs) because of fears of non-adherence and consequent development of antiretroviral
resistance. Little is known, however, about whether the rates of resistance differ between IDUs and
non-IDUs. Researchers conducted a meta-analysis of studies that compared HAART resistance
rates in IDUs (current or previous) with those in HIV-positive patients infected by other routes and
who had never injected drugs. They used a random-effects model to investigate overall resistance
rates and resistance to individual drug classes. Of 181 potential studies, 27 were eligible for review.
They were able to extract data from 14 studies, but excluded two (due to a very small sample size of
IDUs or limited availability of study data), leaving12 studies. The meta-analysis involved a total of
9055 patients, of which 2054 (23%) were IDUs. The risk of developing antiretroviral resistance did
not differ significantly between IDU and non-IDU (odds ratio 1.04, 95% CI 0.74-1.45, p=0.84).
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Rates of loss to follow-up and virological failure were similar in IDU and non-IDU samples.

The existing evidence does not support the common practice of withholding antiretroviral therapy
from HIV-positive IDU out of concern over an elevated risk of antiretroviral resistance. Therapeutic
guidelines should therefore consider reassessment of this important issue. Werb D, Mills E,
Montaner J, Wood E. Risk of resistance to highly active antiretroviral therapy among HIV-positive
injecting drug users: A meta-analysis. Lancet Infect Dis. 2010; 10 (7): 464-469.

PTSD Contributes to Teen and Young Adult Cannabis Use Disorders Previous studies
involving adults suggest that Post Traumatic Stress Disorder (PTSD) increases the prevalence of
cannabis use disorders (CUD) (cannabis dependence and cannabis abuse). However, little work
with PTSD and CUD has been conducted involving adolescents, despite the fact that CUD typically
has their onset during adolescence. This study addresses the effect of PTSD on CUD among
teenagers transitioning to young adulthood. The subjects in this ongoing study were the offspring of
adult men with a lifetime history of a substance use disorder (SUD) (SUD+ probands, N=343) vs
those with no lifetime history of a SUD (SUD-probands, N=350). The participants were initially
recruited when the index sons of these fathers were 10-12 years of age, and subsequent assessments
were conducted at age 12-14, 16, 19, 22, and 25. Other variables examined were an index of
behavioral under control associated with future risk for developing SUD, known as the
Transmissible Liability Index, or TLI, and affiliation with deviant peers. Multivariate logistic
regression and path analyses were conducted. Of these 693 subjects, 31 subjects were diagnosed
with PTSD, and 161 were diagnosed with a CUD. The CUD subjects included 136 male participants
and 25 female participants, including 103 (64%) white participants and 58 (36%) participants of
other races. Logistic regression demonstrated that the development of a CUD was significantly
associated with deviance of peers, the TLI, African American race, PTSD, male gender, household
SES (Wald=9.2, p=0.002), and being an offspring of a SUD+ proband. Path analyses demonstrated
that PTSD is directly associated with the presence of a CUD and with peer deviance, that higher
peer deviance is associated with the presence of a CUD, and that PTSD mediated the association
between peer deviance and CUD. These findings suggest that PTSD contributes to the etiology of
CUD among teenagers making the transition to young adulthood beyond the effects of deviant
peers, other liability factors as measured on the TLI, and demographic factors. Cornelius J, Kirisci
L, Reynolds M, Clark D, Hayes J, Tarter R. PTSD contributes to teen and young adult cannabis use
disorders. Addict Behav. 2010; 35 (2): 91-94.

Accelerated Hepatitis B Vaccination Schedule among Drug Users: A Randomized Controlled
Trial Hepatitis B (HBV) vaccine provides a model for improving uptake and completion of multi-
dose vaccinations in the drug-using community. The Drugs, AIDS, STDs, and Hepatitis (DASH)
project conducted a randomized controlled trial among not-in-treatment current drug users in 2
urban neighborhoods. Neighborhoods were cluster-randomized to receive a standard behavioral
intervention (which provided information on HIV) or an enhanced behavioral intervention
(designed to increase acceptance of or adherence to the HBV vaccination protocol). Eligible
participants (N=1260, 90% recent crack use, 30% IDU history) within clusters were randomized to
a standard vaccination schedule (vaccines at 0, 1, and 6 months) or an accelerated vaccination
schedule (vaccines at 0, 1, and 2 months). The outcomes were completion of the 3-dose vaccine and
seroprotection against HBV. Of participants with negative screening results for HIV and HBV, 77%
accepted HBV vaccination, and 75% of vaccinees received all 3 doses. IDUs on the accelerated
schedule were significantly more likely to receive 3 doses (76%) than those on the standard
schedule (66%; P = .04), although for drug users as a whole the corresponding adherence rates were
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77% and 73%, respectively. No difference in adherence was observed between the behavioral
intervention groups. Predictors of adherence were older age, African American race, stable housing,
and alcohol use. Cumulative HBV seroprotection (e10 mIU/mL) was attained within 12 months by
65% of those completing the schedule, and seroprotection at 6 months was greater for those on the
accelerated schedule. These findings demonstrate that the accelerated HBV vaccination schedule
improves adherence among IDUs. Hwang L, Grimes C, Tran T, Clark A, Xia R, Lai D, Troisi C,
Williams M. Accelerated Hepatitis B vaccination schedule among drug users: a randomized
controlled trial. J Infect Dis. 2010; 202 (10): 1500-1509.

The Effect of Smoking on MAOA Promoter Methylation in DNA Monoamine oxydase A
(MAOA) plays a key role in modulating neurotransmission and possibly in nicotine dependence and
other complex behavioral illnesses. Thus, understanding the genetics and epigenetics of MAOA
may be helpful in understanding etiology and treatment of these disorders. Prior work by these
authors using lymphoblast DNA prepared from 192 subjects from the lowa Adoption Studies (IAS)
demonstrated that decreased MAOA promoter methylation was associated with lifetime symptom
count for nicotine dependence (ND) and provided suggestive evidence that the amount of
methylation is genotype dependent. In the current investigation, the authors replicate and extend
these prior findings in three ways using another 289 IAS subjects and the same methodologies.
First, they found that methylation is dependent on current smoking status. Second, they introduced a
factor analytic approach to DNA methylation, highlighting three distinct regions of the promoter
that may function in somewhat different ways for males and females. Third, they directly compared
the methylation signatures in DNA prepared from whole blood and lymphoblasts from a subset of
these subjects and provide suggestive evidence favoring the use of lymphoblast DNA. The authors
conclude that smoking reliably decreases MAOA methylation, but exact characterization of effects
on level of methylation depend on genotype, smoking history, current smoking status, gender, and
region examined. Philibert R, Beach S, Gunter T, Brody G, Madan A, Gerrard M. The effect of
smoking on MAOA promoter methylation in DNA prepared from lymphoblasts and whole blood.
Am J Med Genet B Neuropsychiatric Genet. 2010; 153B (2): 619-628.

Ongoing Drug Use and Outcomes from Highly Active Antiretroviral Therapy among
Injection Drug Users in a Canadian Setting The effect of ongoing illicit drug use on HIV
treatment remains controversial, especially in countries where access to HIV treatment for active
injection drug users (IDUs) is limited because of presumed non-adherence. Researchers sought to
investigate the influence of drug use patterns on adherence to antiretroviral therapy and virological
suppression among a community-recruited cohort of IDUs in Vancouver, Canada. They used
generalized estimating equation logistic regression to explore the effect of abstinence versus
ongoing drug use on adherence and virological suppression. A total of 381 HIV-positive IDUs were
included in this analysis, among whom the median follow-up time was 30 months. In a multivariate
model, no relationship was found between abstinence (reference) and active injection (adjusted odds
ratio [AOR] 0.88, 95% confidence interval [CI] 0.65-1.17) and non-injection (AOR 0.97, 95% CI
0.67-1.41) drug use with adherence. In subanalyses, ongoing injection drug use was associated with
a lower odds of virological suppression in comparison to abstinence (AOR 0.74, 95% CI 0.57-0.97;
P=0.026) and both active IDUs and active non-IDUs had lower odds of virological suppression
compared with abstinent participants when longer periods of virological suppression were
considered. Lower rates of virological suppression associated with ongoing drug use were found,
pointing to the importance of comprehensive systems of care and addiction treatment for active
drug users. However, the absence of a strong relationship between abstinence and ongoing drug use
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and adherence among HIV-positive IDUs underscores the need to re-examine programs that

limit antiretrovirals to abstinent individuals only. Kriisi A, Milloy M, Kerr T, Zhang R, Guillemi S,
Hogg R, Montaner J, Wood E. Ongoing drug use and outcomes from highly active antiretroviral
therapy among injection drug users in a Canadian setting. Antivir Ther. 2010; 15 (5): 789-796.

Paternal Alcohol and Drug Dependence and Offspring Conduct Disorder: Gene-Environment
Interplay Not only are substance-use disorders and externalizing disorders frequently co-morbid,
they often co-occur in families across generations. The current study examined the role of genetic
and environmental influences in the relationship between paternal histories of drug dependence or
alcohol dependence and offspring conduct disorder using an offspring-of-twins design. Participants
were male twins (n = 1,774) from the Vietnam Era Twin Registry, their offspring (n = 1,917), and
mothers of the offspring (n = 1,202). Twins had a history of drug dependence, alcohol dependence,
or neither. Based on the father’s and his co-twin’s drug-dependence or alcohol-dependence history
and zygosity, risk groups were constructed to reflect different levels of genetic and environmental
risk that were then used to predict offspring conduct disorder. After controlling for potentially
confounding variables, the offspring of men with a history of drug dependence or alcohol
dependence had significantly higher rates of conduct disorder, compared with offspring of men
without this history. Offspring at higher genetic risk had higher rates of conduct disorder. High-risk
offspring at lower environmental risk had lower rates of conduct disorder but only in the case of
paternal drug-dependence risk. Lower environmental risk did not influence rates of offspring
conduct disorder when the father had an alcohol-dependence history. The authors conclude that
genetic risk associated with both paternal drug-dependence and paternal alcohol-dependence
histories predicted offspring conduct-disorder risk, but only risk associated with paternal drug-
dependence history was mitigated by having a low-risk environment. These results demonstrated a
significant gene-environment interaction effect. Haber J, Bucholz K, Jacob T, Grant J, Scherrer J,
Sartor C, Duncan A, Heath A. Effect of paternal alcohol and drug dependence on offspring conduct
disorder: gene-environment interplay. J Stud Alcohol Drugs. 2010; 71 (5): 652-663.

Birth-Cohort Trends in Lifetime and Past-Year Prescription Opioid-Use Disorder Resulting
from Nonmedical Use: Results from Two National Surveys The objective of this study was to
test whether recent increases in the reported prevalence of opioid-use disorder in the United States
occurred across all age groups (period effect), consistently only among younger age groups (age
effect), or varied according to year of birth (cohort effects). The investigators analyzed data from
the 1991-1992 National Longitudinal Alcohol Epidemiologic Survey (NLAES) and the 2001-2002
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC), focusing on
individuals ages 18-57, grouped by 10-year age intervals. Sample sizes for the present analyses
were 30,846 for the NLAES and 31,397 for the NESARC. Prevalence of lifetime and past-year
prescription opioid-use disorder resulting from nonmedical use (abuse and dependence) was
examined. Within birth cohorts, prevalence of lifetime prescription opioid-use disorder increased
during the 10 years between surveys, indicating the importance of age effects. In addition, lifetime
and past-year prevalence of prescription opioid-use disorder was higher among more recent birth
cohorts as compared with earlier birth cohorts, indicating the importance of cohort effects.
Consistent with a period effect, cross-cohort comparisons showed that risk for prescription opioid-
use disorder has increased for all individuals regardless of their birth cohort membership from the
NLAES to the NESARC survey. These findings suggest that more problems (abuse and
dependence) may emerge as prescription opioid users get older and that more recent birth cohorts
are at higher risk for prescription opioid problems. Martins S, Keyes K, Storr C, Zhu H, Grucza R.
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Birth-cohort trends in lifetime and past-year prescription opioid-use disorder resulting from
nonmedical use: Results from two national surveys. J Stud Alcohol Drugs. 2010; 71 (4): 480-487.

Cross-National Differences in Clinically Significant Cannabis Problems: Epidemiologic
Evidence from 'Cannabis-Only' Smokers in the United States, Mexico, and Colombia
Epidemiological studies show wide variability in the occurrence of cannabis smoking and related
disorders across countries. This study estimated cross-national variation in cannabis users’
experience of clinically significant cannabis-related problems in three countries of the Americas,
with a focus on cannabis users who may have tried alcohol or tobacco, but who have not used
cocaine, heroin, LSD, or other internationally regulated drugs. Data were from the World Mental
Health Surveys Initiative and the National Latino and Asian American Study, with probability
samples in Mexico (n = 4426), Colombia (n = 5,782) and the United States (n = 8,228). The
samples included 212 "cannabis only" users in Mexico, 260 in Colombia and 1,724 in the US.
Conditional analysis methods were used to estimate variation in the occurrence of clinically
significant problems in cannabis only (CO) users across these surveyed populations. Findings
suggested that the experience of cannabis-related problems was infrequent among CO users in these
countries, with weighted frequencies ranging from 1% to 5% across survey populations, and with
no appreciable cross-national variation in general. CO users in Colombia proved to be an exception.
As compared to CO users in the US, the Colombia smokers were more likely to have experienced
cannabis-associated "social problems" (odds ratio, OR = 3.0; 95% CI = 1.4, 6.3; p = 0.004) and
"legal problems" (OR =9.7; 95% CI = 2.7, 35.2; p = 0.001). This study suggested similarity in the
occurrence of cannabis-related problems in this cross-national comparison within the Americas.
Wide cross-national variations in estimated population-level cumulative incidence of cannabis use
disorders may be traced to large differences in cannabis smoking prevalence, rather than qualitative
differences in cannabis experiences. More research is needed to identify conditions that might make
cannabis-related social and legal problems more frequent in Colombia than in the US. Fiestas F,
Radovanovic M, Martins S, Medina-Mora M, Posada-Villa J, Anthony J. Cross-national differences
in clinically significant cannabis problems: Epidemiologic evidence from 'cannabis-only' smokers in
the United States, Mexico, and Colombia. BMC Public Health. 2010; 10 (152): 152-162.

Addiction Treatment and Stable Housing among a Cohort of Injection Drug Users Unstable
housing and homelessness is prevalent among IDU. Researchers sought to examine whether
accessing addiction treatment was associated with attaining stable housing in a prospective cohort
of IDU in Vancouver, Canada. They used data collected via the Vancouver Injection Drug User
Study (VIDUS) between December 2005 and April 2010. Attaining stable housing was defined as
two consecutive "stable housing" designations (i.e., living in an apartment or house) during the
follow-up period. They assessed exposure to addiction treatment in the interview prior to the
attainment of stable housing among participants who were homeless or living in single room
occupancy (SRO) hotels at baseline. Bivariate and multivariate associations between the baseline
and time-updated characteristics and attaining stable housing were examined using Cox
proportional hazard regression models. Of the 992 IDU eligible for this analysis, 495 (49.9%)
reported being homeless, 497 (50.1%) resided in SRO hotels, and 380 (38.3%) were enrolled in
addiction treatment at the baseline interview. Only 211 (21.3%) attained stable housing during the
follow-up period and of this group, 69 (32.7%) had addiction treatment exposure prior to achieving
stable housing. Addiction treatment was inversely associated with attaining stable housing in a
multivariate model (adjusted hazard ratio [AHR] = 0.71; 95% CI: 0.52-0.96). Being in a partnered
relationship was positively associated with the primary outcome (AHR=1.39; 95% CI: 1.02-1.88).
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Receipt of income assistance (AHR=0.65; 95% CI: 0.44-0.96), daily crack use (AHR=0.69; 95%
CI: 0.51-0.93) and daily heroin use (AHR=0.63; 95% CI: 0.43-0.92) were negatively associated
with attaining stable housing. In this study, exposure to addiction treatment was negatively
associated with attaining stable housing and may have served as a marker of instability in this
sample of IDU. Efforts to stably house this vulnerable group may also be underway in contexts
separate or outside of addiction treatment. Palepu A, Marshall B, Lai C, Wood E, Kerr T. Addiction
treatment and stable housing among a cohort of injection drug users. PLoS One. 2010; 5 (7):
e11697-e11703.

Factors Associated with Employment among a Cohort of Injection Drug Users One of the
most substantial costs of drug use is lost productivity and social functioning, including holding of a
regular job. However, little is known about employment patterns of injection drug users (IDU). This
study sought to identify factors associated with legal employment among IDU. Researchers
examined the employment patterns of participants in a longitudinal cohort study of IDU in
Vancouver, Canada. They used generalized estimating equations (GEE) to determine statistical
associations between legal employment and various intrinsic, acquired, behavioral, and
circumstantial factors. From June 1999 to November 2003, 330 (27.7%) of 1190 participants
reported having a job at some point during follow up. Employment rates remained somewhat stable
throughout the study period (9-12.4%). Factors positively and significantly associated with legal
employment in multivariate analysis were male gender (adjusted odds ratio [AOR] =2.78) and
living outside the Downtown Eastside (AOR = 1.85). Factors negatively and significantly
associated with legal employment included older age (AOR = 0.97); Aboriginal ethnicity (AOR =
0.72); HIV-positive status (AOR = 0.32); HCV-positive status (AOR = 0.46); daily heroin injection
(AOR = 0.73); daily crack use (AOR = 0.77); public injecting (AOR = 0.50); sex trade involvement
(AOR = 0.49); recent incarceration (AOR = 0.56); and unstable housing (AOR = 0.57). These
results suggest a stabilizing effect of employment for IDU and socio-demographic, drug use and
risk-related barriers to employment. There is strong justification to address these barriers and to
develop innovative employment programming for high-risk drug users. Richardson L, Wood E, Li
K, Kerr T. Factors associated with employment among a cohort of injection drug users. Drug
Alcohol Rev. 2010; 29 (3): 293-300.

Cannabis Use and Estimated Risk of Later Onset of Depression Spells: Epidemiologic
Evidence from the Population-Based World Health Organization World Mental Health
Survey Initiative Early-onset cannabis use is widespread in many countries and might cause later
onset of depression, but epidemiologic data across countries are lacking. The authors estimated the
suspected causal association that links early-onset (age <17 years) cannabis use with later-onset
(age > or =17 years) risk of a depression spell, using data on 85,088 subjects from 17 countries
participating in the population-based World Health Organization World Mental Health Survey
Initiative (2001-2005). In all surveys, multistage household probability samples were evaluated with
a fully structured diagnostic interview for assessment of psychiatric conditions. The association
between early-onset cannabis use and later risk of a depression spell was studied using conditional
logistic regression with local area matching of cases and controls, controlling for sex, age, tobacco
use, and other mental health problems. The overall association was modest (controlled for sex and
age, risk ratio = 1.5, 95% confidence interval: 1.4, 1.7), was statistically robust in 5 countries, and
showed no sex difference. The association did not change appreciably with statistical adjustment for
mental health problems, except for childhood conduct problems, which reduced the association to
nonsignificance. This study did not allow differentiation of levels of cannabis use; this issue
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deserves consideration in future research. de Graaf R, Radovanovic M, van Laar M, Fairman B,
Degenhardt L, Aguilar-Gaxiola S, Bruffaerts R, de Girolamo G, Fayyad J, Gureje O, Haro J, Huang
Y, Kostychenko S, Lépine J, Matschinger H, Mora M, Neumark Y, Ormel J, Posada-Villa J, Stein
D, Tachimori H, Wells J, Anthony J. Early cannabis use and estimated risk of later onset of
depression spells: Epidemiologic evidence from the population-based World Health Organization
World Mental Health Survey Initiative. Am J Epidemiol. 2010; 172 (2): 149-159.

No Evidence of Increased Sexual Risk Behavior after Initiating Antiretroviral Therapy among
People who Inject Drugs Although antiretroviral therapy (ART) dramatically reduces viral load
and improves survival among HIV-infected injection drug users (IDUs), several short-term studies
have raised concerns that ART initiation may result in increases in sexual risk behavior among
IDUs. Researchers used data from a long-running cohort of HIV-positive IDUs to examine whether
ART initiation was associated with increases in several measures of sexual risk behavior. The date
of ART initiation was determined through a validated linkage to a centralized ART dispensation
pharmacy. They used generalized linear mixed-effects modeling to determine whether sexual
activity, unprotected intercourse, and multiple sexual partnerships were more likely in the 12-month
period following ART initiation. Among 457 individuals who were ART naive at baseline, the
median age was 34 [interquartile range (IQR) 28-41] and 202 (44.2%) were women. Between May
1996 and April 2008, 260 (56.7%) participants initiated ART. In multivariate analyses, ART
initiation was not associated with sexual activity [adjusted odds ratio (AOR) = 0.87, 95%
confidence interval (CI) 0.60-1.25], unprotected intercourse (AOR = 0.82, 95% CI 0.51-1.31), or
multiple sexual partnerships (AOR = 0.93, 95% CI 0.61-1.40). This study of HIV-positive IDUs
failed to detect an increase in sexual risk behavior during the period following ART initiation.
Given the known positive effect of ART on survival and its potential role in reducing HIV
transmission, these findings indicate that delivery of ART to IDUs should proceed without concerns
that doing so will result in an increase in sexual risk behavior. Marshall B, Milloy M, Kerr T, Zhang
R, Montaner J, Wood E. No evidence of increased sexual risk behavior after initiating antiretroviral
therapy among people who inject drugs. AIDS. 2010; 24 (14): 2271-2278.

Methadone Use among HIV-positive Injection Drug Users in a Canadian Setting Researchers
examined methadone maintenance therapy (MMT) use among HIV-positive injection drug users
(IDU) in Vancouver. Among 353 participants, 199 (56.3%) were on MMT at baseline, and 48
initiated MMT during follow-up. Female gender (adjusted odds ratio [AOR] = 1.73, 95%
confidence interval [CI] = 1.14-2.62) and antiretroviral therapy use (AOR = 2.04, 95% CI = 1.46-
2.86) were positively associated with MMT use, whereas frequent heroin injection (AOR = 0.34,
95% CI = 0.23-0.50), public injection (AOR = 0.76, 95% CI = 0.59-0.97), syringe borrowing (AOR
=0.54, 95% CI = 0.32-0.90), and nonfatal overdose (AOR = 0.58, 95% CI = 0.36-0.92) were
negatively associated with MMT use. The rate of discontinuation of MMT was 12.46 (95% CI =
8.28-18.00) per 100 person years. Frequent heroin use (adjusted hazards ratio = 4.49, 95% CI =
1.81-11.13) was positively associated with subsequent discontinuation of MMT. These findings
demonstrate the benefits of MMT among HIV-positive IDU and the need to improve access to and
retention in MMT. Pettes T, Wood E, Guillemi S, Lai C, Montaner J, Kerr T. Methadone use among
HIV-positive injection drug users in a Canadian setting. J Subst Abuse Treat. 2010; 39 (2): 174-179.
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Syringe Sharing and HIV Incidence among Injection Drug Users and Increased Access to
Sterile Syringes Researchers assessed the effects of syringe exchange program (SEP) policy on
rates of HIV risk behavior and HIV incidence among injection drug users. They used a multivariate
generalized estimating equation and Cox regression methods to examine syringe borrowing, syringe
lending, and HIV incidence among a prospective cohort of 1228 injection drug users in Vancouver,
British Columbia. There were substantial declines in rates of syringe borrowing (from 20.1% in
1998 to 9.2% in 2003) and syringe lending (from 19.1% in 1998 to 6.8% in 2003) following SEP
policy change. The declines coincided with a statistically significant increase in the proportion of
participants accessing sterile syringes from nontraditional SEP sources (P <.001). In multivariate
analyses, the period following the change in SEP policy was independently associated with a greater
than 40% reduction in syringe borrowing (adjusted odds ratio [AOR] = 0.57; 95% confidence
interval [CI] = 0.49, 0.65) and lending (AOR = 0.52; 95% CI = 0.45, 0.60), as well as declining
HIV incidence (adjusted hazard ratio = 0.13; 95% CI = 0.06, 0.31). Widespread syringe distribution
appears to be a more effective SEP policy than do more restrictive SEP policies that limit syringe
access. Efforts should be made to ensure that SEP policies and program design serve to maximize
rather than hinder syringe access. Kerr T, Small W, Buchner C, Zhang R, Li K, Montaner J, Wood
E. Syringe sharing and HIV incidence among injection drug users and increased access to sterile
syringes. Am J Public Health. 2010; 100 (8): 1449-1453.

Increased Alcohol Consumption, Nonmedical Prescription Drug Use, and Illicit Drug Use are
Associated with Energy Drink Consumption Among College Students This longitudinal study
examined the prevalence and correlates of energy drink use among college students, and
investigated its possible prospective associations with subsequent drug use, including nonmedical
prescription drug use. Participants were 1,060 undergraduates from a large, public university who
completed three annual interviews, beginning in their first year of college. Use of energy drinks,
other caffeinated products, tobacco, alcohol, and other illicit and prescription drugs were assessed,
as well as demographic and personality characteristics. Annual weighted prevalence of energy drink
use was 22.6% and 36.5% in the second and third year of college, respectively. Compared to energy
drink non-users, energy drink users had heavier alcohol consumption patterns, and were more likely
to have used other drugs, both concurrently and in the preceding assessment. Regression analyses
revealed that Year 2 energy drink use was significantly associated with Year 3 nonmedical use of
prescription stimulants and prescription analgesics, but not with other Year 3 drug use, holding
constant demographics, prior drug use, and other factors. Findings suggest that a

substantial proportion of college students use energy drinks and energy drink users tend to have
greater involvement in alcohol and other drug use and higher levels of sensation-seeking, relative to
non-users of energy drinks. The authors conclude that more research is needed regarding the health
risks associated with energy drink use in young adults, including their possible role in the
development of substance use problems. Arria AM, Caldeira KM, Kasperski SJ, O'Grady KE,
Vincent KB, Griffiths RR, Wish ED. Increased alcohol consumption, nonmedical prescription drug
use, and illicit drug use are associated with energy drink consumption among college students. J
Addict Med. 2010; 4 (2): 74-80.

Trends in Alcohol-Related Traffic Risk Behaviors Among College Students Alcohol-impaired
driving is a major public health problem. National studies indicate that about 25% of college
students have driven while intoxicated in the past month and an even greater percentage drive after
drinking any alcohol and/or ride with an intoxicated driver. The purpose of this investigation was to
examine the change in these various alcohol-related traffic risk behaviors as students progressed
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through their college experience. A cohort of 1,253 first-time, first-year students attending a large,
mid-Atlantic university were interviewed annually for 4 years. Repeated measures analyses were
performed using generalized estimating equations to evaluate age-related changes in prevalence and
frequency of each behavior (i.e., ages 19 to 22). Prevalence estimates were statistically weighted to
reflect the general population of the first-year students at the university where the sample was
recruited. At age 19, 17% of students drove while intoxicated, 42% drove after drinking any
alcohol, and 38% rode with an intoxicated driver. For all 3 driving behaviors, prevalence and
frequency increased significantly at age 21. Males were more likely to engage in these behaviors
than females. To understand the possible relationship of these behaviors to changes in drinking
patterns, a post hoc analysis was conducted and revealed that while drinking frequency increased
every year, frequency of drunkenness was stable for females, but increased for males. These
findings suggest that alcohol-related traffic risk behaviors are quite common among college
students and take a significant upturn when students reach the age of 21. The authors conclude that
prevention strategies targeted to the college population are needed to prevent serious consequences
of these alcohol-related traffic risk behaviors. Beck K, Kasperski S, Caldeira K, Vincent K,

O 'Grady K, Arria A. Trends in alcohol-related traffic risk behaviors among college students.
Alcohol Clin Exp Res. 2010; 34 (8): 1472-1478.

Gender and Age Patterns in HSV-2 and HIV Infection Among Non-Injecting Drug Users in
New York City Researchers examined prevalence of and associations between herpes simplex
virus type 2 (HSV-2) infection and HIV infection among never-injecting heroin and cocaine drug
users (NIDUs) in New York City. Participants were recruited from patients entering the Beth Israel
drug detoxification program. Informed consent was obtained, a structured questionnaire including
demographics, drug use history, and sexual risk behavior was administered, and a blood sample was
collected for HIV and HSV-2 antibody testing. A total of 1418 participants who had never (lifetime)
injected drugs (NIDUs) were recruited from July 2005 through June 2009. They were primarily
male (76%), an average age of 42 years, and Black (67%) or Hispanic (25%). Most reported recent
crack cocaine use (74%). Eleven percent of the males reported same sex (MSM) behavior. The
prevalence of both viruses was high: for HSV-2, 61% among the total sample, 50% among non-
MSM males, 85% among females, and 72% among MSM; for HIV, 16% among the total sample,
12% among non-MSM males, 20% among females, and 46% among MSM. HSV-2 was associated
with HIV (OR = 3.2, 95% CI: 2.3-4.5; PR = 2.7, 95% CI: 2.0-3.7). Analyses by gender and age
groups indicated different patterns in mono-infection and co-infection for the 2 viruses. These HSV-
2 and HIV rates are comparable with rates in sub-Saharan Africa, indicating the urgent need

for prevention programs tailored to gender and age group and new platforms for providing services
to NIDUs. Des Jarlais D, Arasteh K, McKnight C, Perlman D, Hagan H, Semaan S, Friedman S.
Gender and age patterns in HSV-2 and HIV infection among non-injecting drug users in New York
City. Sex Transm Dis. 2010; 37 (10): 637-643.

Associations Between Conduct Problems and Alcohol Use in Adolescent Girls: The
Moderating Role of Race While a robust relationship has been shown between conduct problems
and adolescent alcohol use, the direction of association, particularly in girls, is not well-delineated.
This study sought to examine the time-varying developmental associations between conduct
problems and early alcohol use in girls between ages 11 and 15 and to test the moderating role of
race. The study is based on data collected annually from the oldest cohort in the Pittsburgh Girls
Study (n = 566; 56% African American, 44% White). Two models of the association between
conduct problems and alcohol use were tested using latent growth curve analyses: conduct-problem-
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effect (conduct problems predict time-specific variation in alcohol use trajectory) and alcohol-effect
(alcohol use predicts time-specific variation in conduct problem trajectory) models. The authors
found that girls’ conduct problems and alcohol use increased over ages 11-15. Results provided
support for a conduct-problem-effect model, although the timing of the associations between
conduct problems and alcohol use differed by ethnicity: among White girls, conduct problems
prospectively predicted alcohol use at ages 11-13 but not later, whereas among African American
girls, prospective prediction was observed at ages 13-14 but not earlier. The authors conclude that
there are developmental differences in the time-varying association of conduct problems and
alcohol use during early adolescence for African American and White girls. Ethnic differences in
the development of alcohol use warrant further study, and have potential implications for culture-
specific early screening and preventive interventions. Loeber R, Stepp S, Chung T, Hipwell A,
White H. Time-varying associations between conduct problems and alcohol use in adolescent girls:
the moderating role of race. J Stud Alcohol Drugs. 2010; 71 (4): 544-553.

Comparing Respondent-Driven Sampling and Targeted Sampling Methods of Recruiting
Injection Drug Users in San Francisco Researchers compared demographic characteristics, risk
behaviors, and service utilization among injection drug users (IDUs) recruited from two separate
studies in San Francisco in 2005, one which used targeted sampling (TS) and the other which used
respondent-driven sampling (RDS). IDUs were recruited using TS (n = 651) and RDS (n = 534) and
participated in quantitative interviews that included demographic characteristics, risk behaviors, and
service utilization. Prevalence estimates and 95% confidence intervals (CIs) were calculated to
assess whether there were differences in these variables by sampling method. There was overlap in
95% ClIs for all demographic variables except African American race (TS: 45%, 53%; RDS: 29%,
44%). Maps showed that the proportion of IDUs distributed across zip codes were similar for the TS
and RDS sample, with the exception of a single zip code that was more represented in the TS
sample. This zip code includes an isolated, predominantly African American neighborhood where
only the TS study had a field site. Risk behavior estimates were similar for both TS and RDS
samples, although self-reported hepatitis C infection was lower in the RDS sample. In terms of
service utilization, more IDUs in the RDS sample reported no recent use of drug treatment and
syringe exchange program services. This study suggests that perhaps a hybrid sampling plan is best
suited for recruiting IDUs in San Francisco, whereby the more intensive ethnographic and
secondary analysis components of TS would aid in the planning of seed placement and field
locations for RDS. Kral A, Malekinejad M, Vaudrey J, Martinez A, Lorvick J, McFarland W,
Raymond H. Comparing respondent-driven sampling and targeted sampling methods of recruiting
injection drug users in San Francisco. J Urban Health. 2010; 87 (5): 839-850.

Access to Sterile Syringes through San Francisco Pharmacies and the Association with HIV
Risk Behavior among Injection Drug Users Increased options for syringe acquisition and
disposal have been associated with reductions in high-risk behaviors. This study determined the
extent of pharmacy uptake in accessing syringes among injection drug users (IDUs) and estimated
associations between pharmacy uptake and safer injection/disposal practices. Two years after the
implementation of California’s Disease Prevention Demonstration Project, which removed
restrictions to non-prescription syringe sales through pharmacies with local authorization, IDUs
were recruited through street outreach in San Francisco and interviewed regarding recent syringe
acquisition, use, and disposal. The sample of 105 persons included a high proportion of men (67%),
people of color (49%), and homeless persons (71%). The most common syringe source was a
syringe exchange program (SEP) (80%), with pharmacies being accessed by 39% of respondents.
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The most commonly cited source of disposal was a SEP (65%), with very few reports of pharmacy
disposal (2%). Adjusted analysis showed that unsuccessful attempts to purchase syringes at a
pharmacy increased the odds of both injecting with a used syringe and giving away a used syringe.
Using a SEP decreased the odds of unsafe injection and disposal practices. Thus, 2 years after the
initiation of the California Disease Prevention Demonstration Project, results from this small study
suggest that SEPs still provide the majority of syringe distribution and disposal services to San
Francisco IDUs; however, pharmacies now augment syringe access. In addition, unsafe injection
behavior is reported more often among those who do not use these syringe sources. These results
are consistent with prior studies in suggesting that increasing the availability of syringes through
SEPs and pharmacies, and developing bridges between them, may further reduce syringe-related
risk. Riley E, Kral A, Stopka T, Garfein R, Reuckhaus P, Bluthenthal R. Access to sterile syringes
through San Francisco pharmacies and the association with HIV risk behavior among injection drug
users. J Urban Health. 2010; 87 (4): 534-542.

Prevalence, Correlates, and Viral Dynamics of Hepatitis Delta among Injection Drug Users
Most hepatitis delta virus (HDV) prevalence estimates from the United States are >10 years old, and
HDV has shown significant temporal variation in other populations. HDV-hepatitis B virus (HBV)
dual infection progresses rapidly, has more complications, and has a different treatment regimen
than HBV infection alone. Accurate estimates of prevalence and risk factors are important to help
clinicians decide who to screen. Injection drug users in Baltimore, Maryland, who were positive for
HBYV serologic markers were tested for hepatitis delta antibody (HDAD) at 2 time periods: 1988-
1989 (194 participants) and 2005-2006 (258 participants). Those who were HDAD positive in 2005-
2006, plus a random sample of HDADb negative, HBV-positive participants were tested for HDV
RNA, HBV DNA, and HCV RNA. Characteristics associated with HDV exposure and viremia were
identified. HDV prevalence declined from 15% in 1988-1989 to 11% in 2005-2006. Among those
with chronic HBV infection, prevalence increased from 29% (14 of 48 participants) to 50% (19 of
38 participants) (P=.05). Visiting a "shooting gallery" (a location where people gather to inject
illegal drugs) was a strong correlate of HDADb positivity (relative risk, 3.08; P=.01). Eight (32%) of
those who were HDAD positive had HDV viremia. Viremic participants had elevated liver enzyme
levels and more emergency room visits. These findings on the temporal increase in HDV prevalence
among persons with chronic HBV infection are troubling. More careful study is needed

to understand this change and to identify prevention priorities to keep the burden from increasing.
Kucirka L, Farzadegan H, Feld J, Mehta S, Winters M, Glenn J, Kirk G, Segev D, Nelson K, Marks
M, Heller T, Golub E. Prevalence, correlates, and viral dynamics of Hepatitis Delta among injection
drug users. J Infect Dis. 2010; 202 (6): 845-852.

Assessing Correlates of the Growth and Extent of Methamphetamine Abuse and Dependence
in California Using aggregate-level data, this study performed cross-sectional analyses on all
1,628 populated California zip code areas and longitudinal analyses on 581 consistently defined zip
codes over six years (1995-2000), relating place and population characteristics of these areas to
rates of hospital discharges for amphetamine dependence/abuse using linear spatial models.
Analyzing the data in two ways, spatial time series cross-sections and spatial difference models,
amphetamine dependence/abuse were greatest in rural areas with more young low-income whites,
larger numbers of retail and alcohol outlets, and smaller numbers of restaurants. Growth rates of
these problems were greater in areas with higher income and larger non-White and Hispanic
populations. This suggests that there was some change in the penetration of the methamphetamine
epidemic into different population groups during this time. Study implications and limitations are
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discussed. Gruenewald P, Johnson F, Ponicki W, Remer L, Lascala E. Assessing correlates of the
growth and extent of methamphetamine abuse and dependence in California. Subst Use Misuse.
2010; 45 (12): 1948-1970.

Determinants of Hospitalization for a Cutaneous Injection-Related Infection among Injection
Drug Users: a Cohort Study Cutaneous injection-related infections (CIRI) are a primary reason
individuals who inject drugs (IDU) are hospitalized. The objective of this study was to investigate
determinants of hospitalization for a CIRI or related infectious complication among a cohort of
supervised injection facility (SIF) users. From January 1, 2004 to January 31, 2008, researchers
examined determinants of hospitalization for a CIRI or related infectious complication, based on
ICD 10 codes, among 1083 IDU recruited from within the SIF. Length of stay in hospital and cost
estimates, based on a fully-allocated costing model, was also evaluated. Among hospital
admissions, 49% were due to a CIRI or related infectious complication. The incidence density for
hospitalization for a CIRI or related infectious complication was 6.07 per 100 person-years (95%
confidence intervals [CI]: 4.96 - 7.36). In the adjusted Cox proportional hazard model, being HIV
positive (adjusted hazard ratio [AHR] = 1.79 [95% CI: 1.17 - 2.76]) and being referred to the
hospital by a nurse at the SIF (AHR = 5.49 [95% CI: 3.48 - 8.67]) were associated with increased
hospitalization. Length of stay in hospital was significantly shorter among participants referred to
the hospital by a nurse at the SIF when compared to those who were not referred (4 days
[interquartile range {IQR}: 2-7] versus 12 days [IQR: 5-33]) even after adjustment for confounders
(p = 0.001). This study found that a strong predictor of hospitalization for a CIRI or related
infectious complication was being referred to the hospital by a nurse from the SIF, indicating that
nurses not only facilitate hospital utilization but may provide early intervention that can prevent
lengthy and expensive hospital visits for a CIRI or related infectious complication. Lloyd-Smith E,
Wood E, Zhang R, Tyndall M, Sheps S, Montaner J, Kerr T. Determinants of hospitalization for a
cutaneous injection-related infection among injection drug users: A cohort study. BMC Public
Health. 2010; 10: 327-334.

Correlates of Heterosexual Anal Intercourse among Substance-Using Club-Goers Anal sexual
intercourse is a risk factor for transmission of HIV, yet much of what is known about anal sex is
based on men who have sex with men (MSM). Much less is known about anal sex among
heterosexuals, especially among those who also use illicit substances. The present study examined
the demographic, sexual behaviors, substance use, and psychosocial correlates of recent anal
intercourse among heterosexual young adult nightclub goers. Data were drawn from an on-going
natural history study of participants (n = 597) in Miami’s club scene who use club drugs and
prescription medications for non-medical reasons, and who regularly attend nightclubs. Participants
who reported anal sex (n = 118) were more likely to be male, of moderate income, Latino, trade sex,
have unprotected sex, and report victimization. These findings suggest that interventions that target
heterosexual populations should include discussions of the risks of anal intercourse. Event-based
and qualitative studies will be important to better understand the context in which anal sex
heterosexual substance users occurs. Ibafiez G, Kurtz S, Surratt H, Inciardi J. Correlates of
heterosexual anal intercourse among substance-using club-goers. Arch Sex Behav. 2010; 39(4):
959-967.
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Determinants of Alcohol Consumption in HIV-Uninfected Injection Drug Users Researchers
assessed the association between time fixed and time varying participant characteristics and
subsequent alcohol consumption in 1,968 IDUs (median age 37 years, 28% female, 90% African-
American) followed semi-annually from 1988 to 2008. The median alcohol consumption was seven
drinks per week at study entry (first and third quartile: 1, 26) with 36% reporting binge drinking
(consuming more than 5 drinks at any one occasion). Alcohol consumption and binge drinking
decreased over the follow-up period. Older individuals and women reported consuming fewer
drinks per week. More typical alcohol consumption was reported by those who also reported non-
injection cocaine use, injection drug use, having one or more sex partners, or among men, a same
sex partner, in the past 6 months. These associations were similar for drinks per week and for binge
drinking. This study demonstrates that, in a large urban cohort with a history of injection drug use,
risky drug use and sexual risk behavior are associated with subsequent alcohol consumption. Sander
P, Cole S, Ostrow D, Mehta S, Kirk G. Determinants of alcohol consumption in HIV-uninfected
injection drug users. Drug Alcohol Depend. 2010; 111(1-2): 173-176.

Modeling Crack Cocaine Use Trends over 10 Years in a Canadian Setting Crack cocaine use
among illicit drug users is associated with a range of health and community harms. However, long-
term epidemiological data documenting patterns and risk factors for crack use initiation remain
limited, especially among IDUs. Researchers investigated longitudinal patterns of crack cocaine use
among injection drug users enrolled in a prospective cohort study in Vancouver, Canada between
1996 and 2005. They used a Cox proportional hazards regression analysis to identify independent
predictors of crack use initiation among the cohort. In total, 1603 IDUs were recruited between May
1996 and December 2005. At baseline, 7.4% of participants reported ever using crack. This
increased to 42.6% by the end of the study period (Mantel trend test P < 0.001). Independent
predictors of crack use initiation during the study period included frequent cocaine injection, crystal
methamphetamine injection, residing in the city's drug using epicenter, and involvement in the sex
trade (all P < 0.05). These findings demonstrate a massive increase in crack use among IDUs over
the 9 year period and highlight the complex interactions that contribute to the initiation of crack use
among IDUs. Evidence-based interventions are urgently needed to address crack use initiation and
the harms associated with its ongoing use. Werb D, Debeck K, Kerr T, Li K, Montaner J, Wood E.
Modeling crack cocaine use trends over 10 years in a Canadian setting. Drug Alcohol Rev. 2010; 29
(3): 271-277.

Hunger and Associated Harms among Injection Drug Users in an Urban Canadian Setting
Food insufficiency is often associated with health risks and adverse outcomes among marginalized
populations. However, little is known about correlates of food insufficiency among injection drug
users (IDU). Researchers conducted a cross-sectional study to examine the prevalence and
correlates of self-reported hunger in a large cohort of IDU in Vancouver, Canada. Food
insufficiency was defined as reporting "I am hungry, but don’t eat because I can’t afford enough
food." Logistic regression was used to determine independent socio-demographic and drug-use
characteristics associated with food insufficiency. Among 1,053 participants, 681 (64.7%) reported
being hungry and unable to afford enough food. Self-reported hunger was independently associated
with: unstable housing (adjusted odds ratio [AOR]: 1.68, 95% confidence interval [CI]: 1.20 - 2.36,
spending about $50/day on drugs (AOR: 1.43, 95% CI: 1.06 - 1.91), and symptoms of depression
(AOR: 3.32, 95% CI: 2.45 - 4.48). These findings suggest that IDU in this setting would likely
benefit from interventions that work to improve access to food and social support services,
including addiction treatment programs which may reduce the adverse effect of ongoing drug use
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on hunger. Anema A, Wood E, Weiser S, Qi J, Montaner J, Kerr T. Hunger and associated harms
among injection drug users in an urban Canadian setting. Subst Abuse Treat Prev Policy. 2010; 5:
20-27.

Are Young Injection Drug Users Ready and Willing to Participate in Preventive HCV Vaccine
Trials? Trials to evaluate the efficacy of preventive HCV vaccines will need participation from
high risk HCV seronegative IDUs. To guide trial planning, researchers assessed willingness of
young IDU in San Francisco to participate in HCV vaccine efficacy trials and evaluate knowledge
of vaccine trial concepts: placebo, randomization, and blinding. During 2006 and 2007, a total of 67
participants completed the survey. A substantial proportion (88%) would definitely (44%) or
probably (44%) be willing to participate in a randomized trial, but knowledge of vaccine trial
concepts was low. Reported willingness to participate in an HCV vaccine trial decreased with
increasing trial duration, with 67% of participants surveyed willing to participate in a trial of 1 year
duration compared to 43% of participants willing to participate in a trial of 4 years duration.
Willingness to enroll in HCV vaccine trials was higher in young IDU than reported by most at-risk
populations in HIV vaccine trials. Educational strategies will be needed to ensure understanding of
key concepts prior to implementing HCV vaccine trials. Levy V, Evans J, Stein E, Davidson P, Lum
P, Hahn J, Page K. Are young injection drug users ready and willing to participate in preventive
HCYV vaccine trials? Vaccine. 2010; 28(37): 5947-5951.

Hepatitis C Virus Risk Behaviors within the Partnerships of Young Injecting Drug Users
Young IDUs are at high risk for hepatitis C virus (HCV). Researchers sought to determine whether
perceiving one’s injecting partner to be HCV positive was associated with decreased odds of
engaging in receptive needle/syringe sharing (RNS) or ancillary equipment sharing (AES) with that
partner. They conducted a cross sectional study from 2003 to 2007 in San Francisco with 212 young
(under age 30) IDU who were HCV antibody negative and who reported on 492 injecting partner-
ships. The measures used were self-reported RNS and AES within injecting partnerships. RNS and
AES (in the absence of RNS) occurred in 23% and 64% of injecting partnerships in the prior month.
The odds of engaging in RNS were significantly lower for relationships in which the participant
reported that his/her partner was HCV positive (odds ratio [OR] 0.49; 95% confidence interval [CI]
0.25-0.95). This association was attenuated when adjusted for reusing one’s own needle/syringe
(adjusted OR 0.57; 95% CI 0.28-1.15). The odds of engaging in AES were lower for participants
who did not know the HCV status of their partner and only among non-sexual partnerships (OR
0.47; 95% CI 0.29-0.76). Given that perceiving one’s partner to be HCV positive was associated
with decreased RNS, increased HCV testing and partner disclosure is warranted. AES was common
and found to be less among only non-sexual partnerships in which the HCV status of the partner
was not known. The variety of injecting partnerships among young IDU suggests that interventions
to reduce AES within this population must be widespread. Hahn J, Evans J, Davidson P, Lum P,
Page K. Hepatitis C virus risk behaviors within the partnerships of young injecting drug users.
Addiction. 2010; 105(7): 1254-1264.

The Challenge of Pregnancy among Homeless Youth: Reclaiming a Lost Opportunity Young,
homeless women often become pregnant, but little is known about how street youth experience their
pregnancies. Researchers documented 26 pregnancy outcomes among 13 homeless women (ages
18-26) and eight homeless men through interviews and participant-observation. Eight pregnancies
were voluntarily terminated, three were miscarried, and fifteen were carried to term. Regardless of
pregnancy outcome, street youths" narratives focused on ambivalence about parenting, traumatic
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childhood experiences, and current challenges. Despite significant obstacles, almost all were
convinced of their personal capacity to change their lives. While most wanted to be parents, the
majority lost custody of their newborns and consequently associated contact with medical and social
services with punitive outcomes. Most of the youth who chose to terminate successfully sought safe
medical care. Recommendations are offered for changing the approach of services to take full
advantage of pregnancy as a potential catalyst event for change in this highly vulnerable and
underserved population. Smid M, Bourgois P, Auerswald C. The challenge of pregnancy among
homeless youth: reclaiming a lost opportunity. J Health Care Poor Underserved. 2010; 21 (2 Suppl):
140-156.

Who Chooses a Rapid Test for HIV in Los Angeles County, California? The purpose of this
study was to determine who chooses a rapid test for HIV when given a choice in a community-
based or mobile van setting in Long Beach, California. Individuals were given a choice of either
rapid or standard HIV testing either alone or in conjunction with testing for sexually transmitted
diseases (STD). Of the 2,752 HIV tests performed between March 2005 and March 2009, 917
(33%) were rapid tests. Preference for rapid HIV testing was among men who have sex with men
(MSM), who reported using alcohol in the last 48 hours but who did not report the use of illicit
drugs. Individuals reporting sex trading were also more likely to choose the rapid HIV test. African
Americans, regardless of sexual identification, were significantly less likely to choose the HIV rapid
test. These findings indicate that strategies are needed to encourage HIV rapid testing among both
noninjection and injection drug users and other at-risk groups. Marsh K, Reynolds G, Rogala B,
Fisher D, Napper L. Who chooses a rapid test for HIV in Los Angeles County, California? Eval
Health Prof. 2010; 33(2): 177-196.

The Longitudinal Consistency of Mother-Child Reporting Discrepancies of Parental
Monitoring and Their Ability to Predict Child Delinquent Behaviors Two Years Later This
study examined the longitudinal consistency of mother-child reporting discrepancies of parental
monitoring and whether these discrepancies predict children’s delinquent behaviors two years later.
Participants included 335 mother/female-caregiver and child (46% boys, >90% African American;
age range 9-16 years [M = 12.11, SD = 1.60]) dyads living in moderate-to-high violence areas.
Mother-child discrepancies were internally consistent within multiple assessment points and across
measures through a 2-year follow-up assessment. Further, mothers who at baseline consistently
reported higher levels of parental monitoring relative to their child had children who reported
greater levels of delinquent behaviors two years later, relative to mother-child dyads that did not
evidence consistent discrepancies. This finding could not be accounted for by baseline levels of the
child’s delinquency, maternal and child emotional distress, or child demographic characteristics, nor
was it replicated when relying on the individual reports of parental monitoring to predict child
delinquency. This suggests that mother-child reporting discrepancies provided information distinct
from the absolute frequency of reports. Such discrepancies may have potential as new individual
differences measurements in developmental psychopathology research. De Los Reyes A, Goodman
K, Kliewer W, Reid-Quifiones K. The longitudinal consistency of mother-child reporting
discrepancies of parental monitoring and their ability to predict child delinquent behaviors two
years later. J Youth Adolesc. 2010; 39 (12): 1417-1430.
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Drug-Related Risks among Street Youth in Two Neighborhoods in a Canadian Setting
Researchers compared drug-related behaviors, including initiation of drug use, among street youth
residing in two adjacent neighborhoods in Vancouver. One neighborhood, the Downtown Eastside
(DTES), features a large open-air illicit drug market. In multivariate analysis, having a primary
illicit income source (adjusted odds ratio [AOR] = 2.64, 95% confidence interval [CI]: 1.16-6.02)
and recent injection heroin use (AOR = 4.25, 95% CI: 1.26-14.29) were positively associated with
DTES residence, while recent non-injection crystal methamphetamine use (AOR: 0.39, 95% CI:
0.16-0.94) was negatively associated with DTES residence. In univariate analysis, dealing drugs
(odds ratio [OR] = 5.43, 95% CI: 1.24-23.82) was positively associated with initiating
methamphetamine use in the DTS compared to the DTES. These results demonstrate the importance
of considering neighborhood variation when developing interventions aimed at reducing drug-
related harms among street-involved youth at various levels of street entrenchment. Werb D, Kerr
T, Fast D, Qi J, Montaner J, Wood E. Drug-related risks among street youth in two neighborhoods
in a Canadian setting. Health Place. 2010; 16(5): 1061-1067.

Harmful Microinjecting Practices among a Cohort of Injection Drug Users in Vancouver
Canada Researchers sought to identify factors associated with harmful microinjecting practices in
a longitudinal cohort of IDU. Using data from the Vancouver Injection Drug Users Study (VIDUS)
between January 2004 and December 2005, generalized estimating equations (GEE) logistic
regression was performed to examine sociodemographic and behavioral factors associated with four
harmful microinjecting practices (frequent rushed injecting, frequent syringe borrowing, frequently
injecting with a used water capsule, frequently injecting alone). In total, 620 participants were
included in the analysis, of which 251 (40.5%) were women and 203 (32.7%) self-identified as
Aboriginal. The median age was 31.9 (interquartile range: 23.4-39.3). GEE analyses found that each
harmful microinjecting practice was associated with a unique profile of sociodemographic and
behavioral factors. High rates of harmful microinjecting practices were observed among these IDU.
The emerging epidemiology of harmful microinjecting practices points to the need for strategies
that target higher risk individuals, including the use of peer-driven programs and drug-specific
approaches, in an effort to promote safer injecting practices and reduce the spread of

bloodborne diseases. Rachlis B, Lloyd-Smith E, Small W, Tobin D, Stone D, Li K, Wood E, Kerr
T. Harmful microinjecting practices among a cohort of injection drug users in Vancouver Canada.
Subst Use Misuse. 2010; 45(9): 1351-1366.

Physical Punishment as a Specific Childhood Adversity Linked to Adult Drinking
Consequences: Evidence from China This study estimated the association between childhood
physical punishment (CPP) and level of alcohol use disorder (AUD), using two different approaches
to take other childhood adversities into account. Findings were based upon data from a population
survey using face-to-face interviews with a representative sample of non-institutionalized adult
residents of Beijing and Shanghai, China. A total of 5201 participants aged 18-70 years were
interviewed using a version of the World Mental Health Composite International Diagnostic
Interview. Standardized assessments covered early life experiences of childhood physical
punishment, other childhood adversities, parental drinking problems, childhood conduct problems
and clinical features of AUD. A strong association was found linking CPP and level of AUD, with
other childhood adversities held constant (probit coefficient=0.70, 95% CI=0.40, 1.00) via covariate
terms in structural equations modeling. Furthermore, there was evidence that CPP might exert an
additional influence on level of AUD over and above a generally noxious family environment
(probit coefficient=0.20, 95% CI=0.02, 0.38). The researchers conclude that there appears to be a
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robust association between reports of harsh punishment in childhood and alcohol dependence in
adulthood adjusting for a range of possible confounding factors. Whether the association is causal
or whether both are related to a common underlying factor or recall bias needs to be investigated
further. Cheng HG, Anthony JC, Huang Y. Harsh physical punishment as a specific childhood
adversity linked to adult drinking consequences: Evidence from China. Addiction. 2010; 105(8):
1323-1330.

The Effects of Unequal Access to Health Insurance for Same-Sex Couples in California
Inequities in marriage laws and domestic partnership benefits may have implications for those who
bear the burden of health care costs. Researchers examined recent data from the California Health
Benefits Survey, a representative survey of >100,000 California residents, to illuminate disparities
in health insurance coverage faced by same-sex couples. Partnered gay men were less than half as
likely (42 percent) as married heterosexual men to get employer-sponsored dependent coverage, and
partnered lesbians have an even slimmer chance (28 percent) of getting dependent coverage
compared to married heterosexual women. As a result of these much lower rates of employer-
provided coverage, partnered lesbians and gay men are more than twice as likely to be uninsured as
married heterosexuals. The researchers suggest that the exclusion of gay men and women from civil
marriage and the failure of domestic partnership benefits to provide insurance parity contribute to
unequal access to health coverage, with the probable result that more health spending is pushed onto
these individuals and onto the public. Ponce N, Cochran S, Pizer J, Mays V. The effects of unequal
access to health insurance for same-sex couples in California. Health Aff (Millwood). 2010; 29 (8):
1539-1548.

The Mediating Effect of Childhood Abuse in Sexual Orientation Disparities in Tobacco and
Alcohol Use during Adolescence: Results from the Nurses' Health Study II Researchers
examined the mediating effect of childhood abuse on sexual orientation disparities in tobacco and
alcohol use during adolescence. They analyzed data from over 62,000 women in the ongoing
Nurses’ Health Study II cohort who provided information on sexual orientation, childhood abuse
occurring by age 11, and tobacco and alcohol use in adolescence. They used multivariate regression
analyses, controlling for confounders, to estimate the mediating effect of childhood abuse on the
association between sexual orientation and tobacco and alcohol use in adolescence. Lesbian and
bisexual orientation and childhood abuse were positively associated with greater risk of tobacco and
alcohol use during adolescence. For lesbians, the estimated proportion of excess tobacco and
alcohol use in adolescence relative to use among heterosexual women that was mediated by abuse
in childhood ranged from 7 to 18%; for bisexual women, the estimated proportion of excess use
mediated by abuse ranged from 6 to 13%. Elevated childhood abuse in lesbian and bisexual women
partially mediated excess tobacco and alcohol use in adolescence relative to heterosexual women.
Interventions to prevent child abuse may reduce sexual orientation disparities in some of the leading
causes of cancer in women. Jun H, Austin S, Wylie S, Corliss H, Jackson B, Spiegelman D, Pazaris
M, Wright R. The mediating effect of childhood abuse in sexual orientation disparities in tobacco
and alcohol use during adolescence: Results from the Nurses' Health Study II. Cancer Causes
Control. 2010; 21 (11): 1817-1828.

Intimate Partner Violence and Consistent Condom Use among Drug-Using Heterosexual
Women in New York City This study examined the associations of relationship factors, partner
violence, relationship power, and condom-use related factors with condom use with a main male
partner among drug-using women. Over two visits, 244 heterosexual drug-using women completed
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a cross-sectional survey. Multivariate logistic regression models indicated that women who
expected positive outcomes and perceived lower condom-use barriers were more likely to report
condom use with their intimate partners. The findings suggest that future interventions aiming at
reducing HIV risk among drug-using women should focus on women’s subjective appraisals of
risks based on key relationship factors in addition to the occurrence of partner violence.
Panchanadeswaran S, Frye V, Nandi V, Galea S, Vlahov D, Ompad D. Intimate partner violence
and consistent condom use among drug-using heterosexual women In New York City. Women
Health. 2010; 50(2): 107-124.

Psychiatric Morbidity, Violent Crime, and Suicide among Children and Adolescents Exposed
to Parental Death This retrospective cohort study examined the risk for suicide, psychiatric
hospitalization, and violent criminal convictions among offspring of parents who died from suicide,
accidents, and other causes. Population-based data from multiple Swedish national registers were
linked from 1969 to 2004. Participants were 44,397 offspring of suicide decedents, 41,467 offspring
of accident decedents, 417,365 offspring of parents who died by other causes, and 3,807,867
offspring of alive parents. The researchers estimated risk by mode of parental death (suicide,
accident, other) and offspring age at parental death (childhood, adolescence, young adulthood).
Offspring of suicide decedents were at greater risk for suicide than offspring of alive parents
(incidence rate ratio [IRR] = 1.9; 95% confidence interval [CI] = 1.4 to 2.5), whereas offspring of
accident decedents and other parental death were not at increased risk (p <.001). The risk for
offspring suicide differed by the developmental period during which parental suicide occurred.
Child and adolescent offspring of suicide decedents were at threefold greater risk for suicide (IRR =
3.0; 95% CI = 1.7 t0 5.3; IRR = 3.1, 95% CI = 2.1 to 4.6, respectively). Young adults were not at
increased risk for suicide (IRR = 1.3; 95% CI = 0.9 to 1.9). Offspring of suicide decedents had an
especially high risk of hospitalization for suicide attempt, depressive, psychotic, and personality
disorders. Child survivors of parental suicide were at particularly high risk for hospitalization for
drug disorders and psychosis. All offspring who experienced parental death, regardless of mode or
age, were at increased risk for violent criminal convictions. The findings support that mode of
parental death and offspring age at parental death are associated with offspring long-term risk for
suicide and hospitalization for specific psychiatric disorders. Wilcox H, Kuramoto S, Lichtenstein
P, Langstrom N, Brent D, Runeson B. Psychiatric morbidity, violent crime, and suicide among
children and adolescents exposed to parental death. J Am Acad Child Adolesc Psychiatry. 2010; 49
(5): 514-523.

Differential Racial/Ethnic Patterns in Substance Use Initiation Among Young, Low-Income
Women Substance abuse has been associated with a host of health problems, as well as impaired
social, relationship, and vocational functioning. The current study examines racial and ethnic
differences in patterns of initiation of licit and illicit substance use among low-income women. A
cross-sectional survey was conducted among 696 low-income women between the ages of 18 and
31 who sought gynecological care between December, 2001 and May, 2003 in southeast Texas.
Overall, White women fit the classic profile of drug use initiation patterns, with those initiating
tobacco and beer/wine at earlier ages being more likely to use illicit drugs. Conversely, African-
American and Hispanic women initiated tobacco and beer/wine at much later ages than White
women, but they were as likely to use illicit drugs. This study extends the literature by examining
patterns of drug initiation among a critically underserved sample of low-income, ethnically-diverse
women. Initiation of licit substance use at earlier ages was generally a risk factor for later illicit use.
These findings further emphasize the importance of implementing substance use prevention
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programs at an early age, and focusing on the elevated risk of early initiation on later substance use
disorders. Wu Z, Temple J, Shokar N, Nguyen-Oghalai T, Grady J. Differential racial/ethnic

patterns in substance use initiation among young, low-income women. Am J Drug Alcohol Abuse.
2010; 36 (2): 123-129.
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PREVENTION RESEARCH

Web-Based Selective Prevention of Marijuana Use for College Students The current study was
designed to evaluate a brief, web-based personalized feedback intervention for at-risk marijuana
users transitioning to college. All entering first-year students were invited to complete a brief
questionnaire. Participants were eligible to participate if they used marijuana in the 3 months prior
to screening. Participants completed a baseline assessment (N = 341) and were randomly assigned
to web-based personalized feedback or an assessment-only control condition. Participants
completed 3-month (95.0%) and 6-month (94.4%) follow-up assessments. Results indicated that
although there was no overall intervention effect, moderator analyses found promising effects for
those with a family history of drug problems and, to a smaller extent, students who were higher in
contemplation of changing marijuana use at baseline. Although prior research regarding
development of motivational feedback interventions for college alcohol and drug use has been
promising, the web-based mode of delivery of this feedback was quite different than in the majority
of prior studies, suggesting that interventions that do not actively include in-person motivational
interviewing strategies, and instead rely solely on feedback reports, may not work will with
marijuana-involved emerging adults. Additional implications of these findings selective
interventions for college marijuana use and web-based interventions in general are discussed. Lee
C, Neighbors C, Kilmer J, Larimer M. A brief, web-based personalized feedback selective
intervention for college student marijuana use: A randomized clinical trial. Psychol Addict Behav.
2010; 24 (2): 265-273.

Models for Large-Scale Implementation of Drug Abuse Prevention Interventions Increases
Adoption and Utilization of Evidence-Based Approaches Although advances in prevention
science over the past two decades have produced a growing list of tested and effective programs and
policies for preventing adolescent delinquency and drug use, widespread dissemination and high-
quality implementation of effective programs and policies in communities has not been achieved.
The Community Youth Development Study (CYDS) is a randomized, community-level trial of the
Communities That Care (CTC) system for promoting science-based prevention in communities.
This study compared 12 community prevention coalitions implementing the CTC system in 12
intervention communities as part of the CYDS to prevention coalitions located in the 12 control
communities. As hypothesized, the CYDS coalitions implemented significantly more of the CTC
core intervention elements (e.g., using community-level data on risk and protective factors to guide
selection of effective prevention programs), and also implemented significantly greater numbers of
tested, effective prevention programs than the prevention coalitions in the control communities.
Implications of the findings for efforts to achieve widespread dissemination of effective prevention
programs, policies, and practices are discussed. Arthur MW, Hawkins JD, Brown EC, Briney JS,
Oesterle S. Implementation of the communities that care prevention system by coalitions in the
community youth development study. ] Community Psychol. 2010; 38 (2): 245-258.

Anti-tobacco Industry PSAs More Effective when Message Delivered Explicitly Rather than
Implicitly Televised anti-smoking public service announcements (PSAs) are a part of successful
smoking prevention campaigns aimed at adolescents. Anti-smoking PSAs employ several different
anti-smoking messages, for example, the tobacco industry is deceptive; smoking is addicting; and
smoking has long term heath effects. However, there is little agreement about which messages are
most effective at changing adolescents’ smoking behavior. Moreover, the method used to deliver
tobacco industry manipulation messages in anti-smoking PSAs has not yet been examined, but may
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be related to their efficacy. In particular, the extent to which anti-smoking messages are delivered
implicitly (i.e., indirectly) or explicitly (i.e., directly) has not been addressed. Specifically, message
content in anti-smoking public service announcements (PSAs) can be delivered explicitly (directly
with concrete statements) or implicitly (indirectly via metaphor), and the method of delivery may
affect the efficacy of those PSAs. The purpose of this study was to conduct an initial test of this idea
using tobacco industry manipulation PSAs in adolescents. A 2 (age: 11-14 years old; 15-17 years
old) x2 (message delivery: implicit, explicit) mixed model study design was used. The sample
(n=110) was 55% female with diverse ethnic representation (38% Caucasian; 53% African-
American; 2% Asian; 2% Native American; and 5% multi-ethnic); their mean age was 14.1
(SD=1.8). A total of n=22 (18%) reported smoking at least a puff of a cigarette in the past; none
were current smokers. Analyses revealed a significant main effect of message delivery: Tobacco
industry manipulation PSAs that delivered their messages explicitly were associated with stronger
levels of smoking resistance self-efficacy compared to tobacco industry manipulation PSAs that
delivered their messages implicitly. No significant main effects of age were found nor were any
interactions between age and message delivery. These results suggest that message delivery factors
should be taken into account when designing anti-smoking PSAs. Shadel W, Fryer C, Tharp-Taylor
S. Tobacco industry manipulation messages in anti-smoking public service announcements: The
effect of explicitly versus implicitly delivering messages. Addict Behav. 2010; 35 (5): 526-529.

Pilot Attachment-Based Intervention for Mothers in Substance Abuse Treatment Improves
Parenting This study reports post-treatment findings from a randomized pilot study testing the
preliminary efficacy of the Mothers and Toddlers Program (MTP), a 12 week attachment-based
individual parenting therapy for mothers enrolled in substance abuse treatment and caring for
children ages birth to 36 months. Forty-seven mothers were randomized to MTP versus the Parent
Education Program (PE), a comparison intervention providing individual case management and
child guidance brochures. At post-treatment, MTP mothers demonstrated better reflective
functioning (capacity to recognize intentions and emotional needs of child) in the Parent
Development Interview, representational coherence and sensitivity (quality of representations of the
child), and care-giving behavior than PE mothers. Partial support was also found for proposed
mechanisms of change in the MTP model. Together, preliminary findings suggest that attachment-
based interventions may be more effective than traditional parent training for enhancing
relationships between substance using women and their young children. Suchman N, DeCoste C,
Castiglioni N, McMahon T, Rounsaville B, Mayes L. The mothers and toddlers program, an
attachment-based parenting intervention for substance using women: Post-treatment results from a
randomized clinical pilot. Attach Hum Dev. 2010; 12 (5): 483-504.

Pilot Trial of a Couple-based HIV/STI Risk Reduction Study in Kazakhstan This pilot
randomized controlled trial in Kazakhstan aimed to adapt and test the feasibility of a couple-based
HIV/STI risk-reduction intervention (CHSR) for couples who are injecting drug users