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Alpha-1 adrenoceptor (ADRA1A) genotype moderates magnitude
of acute cocaine-induced subjective effects in cocaine-
dependent individuals
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Thomas F. Newton, and Richard De La Garza Il

Abstract

Objectives—We examined whether a functional variant of the ADRA1A gene moderated
cocaine-induced subjective effects in a group of cocaine-dependent individuals.

Methods—This study was a within-subject, double blind, placebo-controlled inpatient human
laboratory evaluation of 65 non-treatment seeking, cocaine-dependent (DSM-1V) subjects, aged 18
to 55 years. Participants received both placebo (saline, V) and cocaine (40mg, V), and subjective
responses were assessed 15 minutes prior to receiving an infusion and at 5-minute intervals for the
subsequent 20 minutes. The rs1048101 variant of the a ;4-adrenoceptor (ADRA1A) gene was
genotyped and evaluated whether the Cys to Arg substitution at codon 347 in exon 2 (Cys347Arg)
moderated the magnitude of the subjective effects produced by cocaine.

Results—Thirty (46%) subjects were found to have the major allele CC genotype, and 35 (44%)
carried at least one minor T allele of rs1048101 (TT or TC genotype). Individuals with the CC
genotype exhibited greater responses for ‘desire’ (p < 0.0001), *high’ (p < 0.0001), ‘any drug
effect’” (p < 0.0001), ‘like cocaine” (p < 0.0001), and ‘likely to use cocaine if given access’ (p <
0.05) with experiment-wise significance.

Conclusions—This study indicates that ADRA1A genotype could be used to identify
individuals for whom acute cocaine exposure may be more rewarding and by inference may result
in greater difficulty in establishing and/or maintaining abstinence from cocaine.

Keywords
ADRA1A; genotype; polymorphism; cocaine; subjective effects

Daryl Shorter, M.D. (corresponding author), Michael E. DeBakey Veteran Administration Medical Center, 2002 Holcombe Blvd,
Building 121, Office #121-137, Houston, Texas 77030, (713) 791-1414 x24643 (office phone), (713) 794-8679 (fax),
shorter@bcm.edu.

Statement of Conflicts of Interest:

The authors have no conflicts of interest to declare.

AUTHORS CONTRIBUTIONS

DAN, TRK, TFN, and RDLG were responsible for overall study design. TFN and RDLG were responsible for implementation of the
clinical protocols. DAN was responsible for design of the genetics protocols. DAN, TFN, and RDLG performed acquisition of data.
SCH and EMN performed the statistical data analyses and aided in the interpretation of findings. DS drafted the manuscript. DAN,
SCH, EMN, TRK, TFN, and RDLG aided in critical evaluation and revision of the manuscript.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shorter et al.

Page 2

INTRODUCTION

The psychostimulant mechanism of action of cocaine is based upon its ability to inhibit
reuptake of the dopamine, serotonin, and norepinephrine transporters, producing an increase
in synaptic levels of these neurotransmitters.[1][2] Cocaine reward is mediated primarily
through the mesocorticolimbic dopamine (DA) system, comprised of DA neurons
originating in the ventral tegmental area (VTA) and projecting to target areas including
nucleus accumbens (NAc), amygdala, and prefrontal cortex (PFC).[3] During acute
intoxication, the subjective euphoria and reinforcing properties of cocaine are attributed to
its ability to bind the dopamine transporter (DAT), inhibit reuptake of dopamine, and
increase synaptic levels of DA.

Preclinical evidence suggests that stimulation of the noradrenergic system contributes to
cocaine reward and reinforcement.[4] DAT-knockout (KO) mice continue to self-administer
cocaine, suggesting that blockage of DAT alone is not sufficient to account for the
reinforcing effects of cocaine and other neurotransmitter systems must contribute.[5] In a
separate study, when compared to wild-type controls, norepinephrine transporter (NET) KO
mice displayed a reduced response to acute cocaine administration, although behavioral
sensitization to cocaine remained unchanged.[6] Similar findings were noted in alpha-1B
adrenergic receptor KO mice, where cocaine-induced locomotor hyperactivity and
behavioral sensitization were also found to be reduced.[7]

In addition to those findings which point to a role for the noradrenergic system in cocaine
reward, significant evidence suggests that pharmacologic alteration of the NE system is
associated with reductions in response to cocaine.[8] Preclinical evidence suggests a vital
role for the 2 adrenergic system in stress-induced cocaine seeking [9], and intra-cerebral
injection of the B1- and B2- adrenergic antagonists, betaxolol and 1CI-118,551, respectively,
was found to attenuate stress-induced reinstatement of cocaine-seeking behavior in rats.[10]
Likewise, the alpha-2 agonists, clonidine, UK-14,304, and guanfacine, were found to
decrease cue-induced reinstatement of cocaine seeking in rats, as was the combination of
alpha-1 adrenergic antagonist, prazosin, and p-adrenergic antagonist, propranolol.[11] Under
separate studies, prazosin demonstrated the ability to attenuate cocaine-induced
reinstatement of cocaine-seeking behavior in rats [12,13] and decrease locomotor effects
following acute administration of psychostimulants (cocaine and dextroamphetamine).[14]
Additionally, the dopamine B-hydroxylase inhibitors, disulfiram and nepicastat, have
demonstrated the ability to diminish cocaine-seeking behaviors in rats. While disulfiram
appears to reduce these behaviors in response to drug (e.g., cocaine) [15], nepicastat has
shown the ability to reduce cocaine-seeking in response to cocaine, cocaine-related cues,
psychological stress (foot shock) and pharmacologic stress (yohimbine).[16]

These findings reflect the broader impact of cocaine’s NET antagonism — a functional
coupling of the noradrenergic system to the dopaminergic system, mediated through the
activation of al-adrenoceptors, where cocaine-induced increases in synaptic levels of NE
result in further increases in firing of DA neurons in the VTA and PFC.[17, 18] This
connection has been further evidenced in studies where lesioning of noradrenergic neurons
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in locus coeruleus resulted in decreased DA release onto the NAc from the VTA, [19] and,
conversely, activation of locus coeruleus NE neurons increased VTA DA neuronal firing.[20]

Activation of the noradrenergic system is likely influenced by the genetic subtype of the
alA-adrenoceptor gene. The gene ADRA1A, coding for a;a-adrenoceptor, has a functional
polymorphism rs1048101 in exon 2 coding for the substitution of an arginine (ARG) for a
cytosine (CYS) at codon 347 of the C-terminus [21] that may alter the activity of this
receptor and impact disease expression and severity as well as responses to
pharmacotherapy. Studies have examined the impact of rs1048101 on various clinical
outcomes, including development of Alzheimer’s disease [22], risk of essential hypertension
[23], response to irbesartan treatment of hypertension [24], hemodynamic responses to
adrenaline [25], and severity of benign prostatic hyperplasia.[26] Additionally, in relation to
cognition, this polymorphism may impact activation of a-adrenoceptors reported to
influence critical functions for prevention of relapse in cocaine dependence including
vigilance, impulsivity, and working memory.[27,28] It is for this reason that we selected
ADRA1A rs1048101 for study.

In a recent study, our group found that disulfiram, which attenuates NE activity through its
ability to inhibit dopamine-beta-hydroxylase and has been shown to block cocaine-induced
reinstatement of cocaine seeking behavior in rats [15], significantly reduced the percentage
of cocaine positive urines among T allele carriers (TT/TC) for rs1048101 of ADRA1A.[29]
In CC homozygotes for ADRA1A, however, disulfiram showed no difference from placebo
in regards to reduction of cocaine positive urines. These findings suggest preferential
response to noradrenergic medications based upon aja-adrenoceptor genetic subtype.
However, the impact of receptor subtype on subjective responses to cocaine has yet to be
elucidated.

In separate studies, our group recently reported that ankyrin repeat and kinase domain-
containing 1 (ANKKJI) and dopamine transporter (DAT1, SLC6A4) genotypes could be used
to identify patient subpopulations who experience greater subjective effects following
cocaine exposure.[30,31] As part of this larger study, and in order to further identify genetic
subgroups in which there is enhanced response to cocaine administration in the laboratory,
this present study examined whether the rs1048101 polymorphism enhances the subjective
effects produced by cocaine in a group of cocaine-dependent individuals. We hypothesized
that CC homozygotes for rs1048101 would report higher ratings of cocaine-induced
subjective effects in the laboratory.

METHODS

Participants

Sixty-five non-treatment seeking, cocaine-dependent individuals were recruited from the
greater Houston area from March 2010 through July 2012 and admitted to the Research
Commons at the Michael E. DeBakey Veterans Affairs Medical Center (MEDVAMC). All
participants signed informed consent documents, gave blood samples for genetic analysis,
and were included in this portion of the study. At the time of screening, subjects underwent a
full physical examination, psychiatric evaluation, and assessment of laboratory values. At
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intake, each participant was interviewed using the Mini International Neuropsychiatric
Interview (MINI) and completed the Addiction Severity Index (ASI-Lite).[32,33]
Subsequently, each participant met the following inclusion criteria: (2) male or female, (b)
aged 18-55 years, (c) any race or ethnic origin, (d) history of cocaine use by either smoked
or intravenous route, (e) diagnosis of cocaine dependence, as defined by the Diagnostic and
Statistical Manual of Mental Disorders.[34] Exclusion criteria included current diagnosis of
alcohol or other drug dependence (other than nicotine); inability to detect the effects of
cocaine; serious medical conditions (i.e., asthma, heart disease, or AIDS, abnormal physical
exam or laboratory findings, seizure disorder, history of head trauma); presence of any other
Axis | psychiatric disorder; and pregnancy. Concomitant use of psychotropic medications or
medications affecting blood pressure was not allowed. The study was approved by both the
Institutional Review Boards of Baylor College of Medicine and the Research and
Development Committee of the MEDVAMC.

Design and Procedures

Using a double-blind, placebo-controlled, within-subjects study design, participants were
administered either saline or 40mg cocaine intravenously. The 40 mg dose of cocaine was
selected on the basis of several prior publications from our lab and others showing that it
engenders significant increases in cardiovascular responses and subjective effects, yet the
dose is well within the range of doses that can be safely administered to cocaine-dependent
patients in a clinical setting.[35,36,37] Each individual participated in both conditions, one
dose given at 9 AM and the second at ~1 PM. Subjective effects were recorded 15 minutes
prior to and at 5, 10, 15, and 20 minutes after administration. The effects were rated using a
visual analog scale (VAS) with anchors ranging from 0, meaning “no effect,” to a maximum
of 100, meaning “most ever.” Ratings were obtained for ‘high’ (“How high are you right
now?”), ‘any drug effect’ (“Do you feel any drug effect ”), ‘stimulated’ (“How stimulated do
you feel right now?”), ‘good effect’ (“Does the drug have any good effects right now?”),
‘like cocaine’ (“How much do you like the drug right now?”), ‘bad effect’ (“Does the drug
have any bad effects right now?”), “anxious’ (“How anxious do you feel right now?”),
‘desire’ (“How much do you desire the drug right now?”), and ‘likely to use cocaine if had
access’ (“If you had access to the drug right now how likely would you be to use it right
now?”).

Genotyping

Genotyping of samples was conducted as previously described by our group.[30] DNA was
isolated from blood using the Gentra Puregene Blood Kit (Qiagen, Germantown, MD)
following the manufacturer’s recommendations. ADRA1A genotype was determined using
5°-fluorogenic exonuclease assays (TagMan®, Applied Biosystems, Foster City, CA). The
ADRAI1A Cys347Arg genetic variant was genotyped using the TagMan® primer-probe set
(Applied Biosystems) ADRA1Ars1048101, Assay ID C_2696454 30. Polymerase chain
reaction (PCR) amplifications were performed in duplicate using Platinum® quantitative
PCR SuperMix-UDG ViiA7 (Invitrogen, Carlsbad, CA), and ViiA7 Software v1.1 was used
for data analysis (Applied Biosystems). Sex was determined using an SRY rs11575897
(C_32310143_10, Applied Biosystems) TagMan® assay. Population substructure was
determined using TagMan® SNP genotyping of ancestry informative markers (AIMs).[38]
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Data Analysis

RESULTS

We compared baseline differences in demographics and drug use history using analysis of
variance (ANOVA) for continuous variables, and Fisher’s exact test for categorical variables.
The saline and 40mg subjective effects values were normalized to baseline (-15 min), and
the difference between the 40mg and saline values evaluated across time. A repeated
measures ANOVA was used to analyze the subjective effects scores over time for each
participant. Population structure was included as a covariate in the statistical model. Data
from each genotype group over time was analyzed to determine if the subjective effect
scores were modulated by the ADRAIA genotype using R version 2.9.1
(R_Development_Core_Team, 2009). We compared ADRA1A genotype (0=TT/TC
genotype, 1 = CC genotype), time, and interactions between genotype and time. We
analyzed all individuals with complete data, for the ADRA1A genotype (N=65). We
calculated effect size as a partial eta-squared (denoted m2) statistic using condition or SNP
variance over residual variance. The three general cut-offs for effect sizes are: large effect is
>0.14, medium effect is =0.06, and a small effect is =0.01.[39] According to the Hardy-
Weinberg equilibrium, the genotype frequencies observed were in the expected ratios (p=
0.789205). To determine population structure, our cohort was compared against CEPH-
HGDP samples (1,035 subjects of 51 different regional populations including America,
Europe, the Middle East, Central and East Asia, Oceania, and sub-Saharan Africa) as
previously described.[38] Population structure was calculated by genotyping ten ancestry
informative markers (AlMs). Previously, it was demonstrated that 94.6% of the maximum
informational value is obtained using these ten AIMs.[40] The proportion of population
substructure for each individual was determined using the STRUCTURE 2.3.3 software
using four ancestral populations (K = 4), a burn-in period of 100,000 iterations, and 1
million Markov chain Monte Carlo replications after burn-in.[41,42] The proportion of
population substructure represented in each individual was included in the analysis as a
covariate to eliminate population stratification effects. Excluding the SRY assay and the ten
ancestry informative markers, 27 variants have been examined for pharmacogenetic
association using this dataset. Therefore, corrections for multiple testing were performed to
evaluate experiment-wise significance (£ <.05/27=0.0019) by applying the Bonferroni
correction.

The demographic information is in Table 1. Although 66 subjects signed consent and gave
blood samples for genetic analysis, one individual had an undefined genotype for ADRAIA
and was subsequently removed from the data analysis. The genotypes of the participants
included 30 CC homozygotes and 35 T-allele carriers (TC plus TT genotypes). The CC
homozygote group was more likely to be older (p= 0.02), but there were no other
differences between groups for demographics or drug use variables.

A dominant model was used for statistical analysis that grouped participants based upon
presence or absence of the ADRA1A rs1048101 minor T allele (CC versus TC/TT). In
comparison to saline, acute cocaine significantly increased heart rate and blood pressure, but
there were no effects by genotype for any of these measures (data not shown). For the
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subjective effect ‘desire’, there was main effect of genotype (F = 37.06; df = 251; p=4.26 x
10-9, n2=0.15) with an experiment-wise significance. The score for ‘desire’ in the CC
genotype group increased to 48.67 + 5.64 at 5 minutes into the trial and was sustained
throughout the test period, while the value for ‘desire’ in the T-allele carrier group rose to
14.85 + 5.85 at 5 minutes into the trial and later peaked at 18.63 + 5.02 at 20 minutes after
cocaine administration. The largest difference between the genotype groups for ‘desire’
occurred at 10 minutes after cocaine administration, where the CC genotype group had
values of 51.67 + 5.56 and the CT/TT genotypes group had values of 14.71 + 6.04 (Figure
1A).

For the subjective effect ‘high’, there was an experiment-wise significant main effect of
genotype (F = 22.93; df = 251; p=2.86 x 10-6, n2=0.09) and time (F = 25.29; df = 251; p=
9.41 x 10-7, n2=0.10); however, the interaction term was not significant (o= 0.79). The
score for ‘high’ in the CC genotype group increased from baseline to 61.33 £ 3.97 at 5
minutes into trial, peaking at 66.67 £ 3.63 at 10 minutes into the test period. In the CT/TT
genotypes group, the score for ‘high’ peaked at 56.29 + 5.16 at 5 minutes into the trial and
gradually decreased over the remainder of the test period. The largest difference between the
genotype groups for ‘high” occurred at 10 minutes into the trial where the CC genotype
group had values of 66.67 + 3.63 and the CT/TT genotypes group had values of 42.26

+ 4.55. (Figure 1B).

For the subjective effect ‘any drug effect’, there was an experiment-wise significant main
effect of genotype (F = 22.57; df = 251; p=3.42 x 10-6, n2=0.09) and time (F = 29.35; df =
251; p=1.42 x 10-7, n2=0.12), and the interaction term was not significant (o= 0.92). The
peak in ‘any drug effect’ for both groups occurred at 5 min following administration, where
the CC genotype group had values of 70.67 + 4.17 and the CT/TT genotypes group had
values of 56.0 + 4.96. The largest difference between the genotype groups for “any drug
effect’” occurred at 10 minutes following administration where the CC genotype group had
values of 69.33 £ 3.54 and the CT/TT genotypes group had values of 46.00 + 4.74 (Figure
1C).

For the subjective effect ‘like cocaine’, there was an experiment-wise significant main effect
of genotype (F = 21.04; df = 251; p=7 x 10-6, n2=0.08), and the time and interaction terms
were not significant. Similar to the subjective effects of cocaine ‘high’, ratings for ‘like
cocaine’ continued to increase after the 5 minute time point and peaked at 10 minutes
following administration in the CC homozygote group, while the T-allele carriers reported
peak levels of ‘like cocaine’ at 5 minutes into the trial. The largest difference between
genotype groups for ‘like cocaine’ occurred at 10 minutes following administration where
the CC genotype group had values of 73.33 + 6.36 and the CT/TT genotypes group had
values of 41.23 + 6.16 (Figure 1D).

For the subjective effect ‘access’ there was a significant main effect of genotype (F = 12.35;
df = 251; p=5.23 x 10-4, n2=0.05). The score for ‘access’ in the CC genotype group
increased from baseline to 41.33 £ 5.87 at 5 minutes into trial, peaking at 43.33 + 5.98 at 10
minutes into the test period. In the CT/TT genotypes group, the score for ‘high’ peaked at
24.34 + 6.25 at 5 minutes into the trial and gradually decreased over the remainder of the
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test period. The largest difference between genotype groups occurred at 10 minutes
following administration, where the CC genotype group had values of 43.33 £ 5.98 and the
CT/TT genotypes group had values of 13.83 + 6.79 (Figure 1E).

DISCUSSION

We found that homozygous individuals for the C allele of rs1048101 in the ADRA1A gene
(ARG isoform) reported significantly elevated ratings of drug desire, high, and liking in
response to acute cocaine administration in the laboratory, while those carrying at least one
T allele of rs1048101 reported lower subjective effects. Additionally, in comparison to T-
allele carriers, CC homozygotes also reported higher ratings of ‘any drug effect’ as well as
higher likelihood of using cocaine if given ‘access’. We also found that in CC homozygotes,
cocaine desire, high, and liking continue to peak for up to 10 minutes after cocaine
administration, rather than peaking early (within 5 minutes) and gradually reducing. Thus,
we confirmed our hypothesis that CC homozygotes would report higher subjective effects in
response to cocaine.

According to the incentive salience theory of addiction, the activation of the mesocortical
dopaminergic system is critical for drug ‘wanting’ (i.e., seeking for conditioned, drug-
related rewards) and likely involves recruitment and modulation of ventral pallidum
neurocircuitry as well as other structures (i.e., orbitofrontal and insular cortex, VTA, and
NAc.[43,44,45] As stated above, both drug ‘liking” and euphoria (i.e., the subjective,
pleasurable effect of the substance) are thought to be mediated by activation of
mesocorticolimbic DA, although not exclusively. The degree to which these collective drug
effects occur is likely influenced by noradrenergic contributions. A study by Rothman et al.
found that psychostimulants producing amphetamine-like subjective effects were more
potent at NE release than DA release, and that psychostimulants produced these subjective
effects at doses which activate the NE system, rather than the DA system.[46] Additionally,
NE activity in the PFC was found to be critical for amphetamine-induced reward as well as
DA release in the mesoaccumbens.[47] Further, in a separate study, NET-KO mice were
found to self-administer cocaine at approximately four-fold the rate of wild type mice,
suggesting that in the absence of NET, a decrease in the stimulant potency and
reinforcement of the drug developed.[48]

The noradrenergic contribution to drug reward, and more specifically to drug wanting/liking,
appears to be influenced by genetic factors. In a previous study, our group found that
cocaine-dependent, CC homozygotes (those with the ARG configuration) did not experience
a reduction in cocaine use when treated with disulfiram, while cocaine-dependent T-allele
carriers demonstrated reduction in cocaine use in response to the medication.[29]
Participants with the ARG configuration of ADRA1A likely experiences enhanced signaling
in response to activation from NE, as there are no differences between the ARG and CY'S
isoforms in regards to physical conformation or binding affinity for NE.[21] These findings
suggest ADRALA in CC homozygotes does not have altered activation or signaling in the
setting of pharmacologically reduced levels of synaptic NE. This persistent activity at
ADRAI1A is one possible explanation of the lack of response to disulfiram among CC
homozygotes. Importantly, a similar phenomenon, referred to as ‘constitutive activity,” has
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been described in al-adrenoceptors, and is characterized by agonist-independent activity of
the receptor, as well as increased binding affinity and intrinsic partial agonist activity.[49] In
ADRA1A and ADRA1B receptors, specific mutations have been shown to result in
increases in constitutive activity, agonist binding, and activation of intracellular second
messengers.[50] Constitutively active wild-type ADRALD receptors have also been
described in rat fibroblasts [51] and vasculature (i.e., aorta, mesenteric arteries) [52], and
conformational changes in the receptor have been linked with not only receptor activity, but
plasma membrane expression.[53] Taken altogether, these findings suggest a potential
mechanistic explanation of ADRAL1A’s persistent activity, although constitutive activity in
alA- and alB-adrenoceptors has not yet been determined in physiological systems.[49]
Ultimately, in contrast, the CY'S isoform of the receptor, seen in T-allele carriers, appears to
be appropriately sensitive to synaptic levels of NE, and with pharmacologic reduction in NE
levels and attenuation of activity at the receptor, there is an observed reduction in cocaine
use.

Our present findings are consistent with this previous study. In CC homozygote participants,
which likely experience enhanced signaling of ADRA1A, the subjective effects are reported
as higher and more prolonged than in the T-allele carriers. Increased activation in the
noradrenergic system would result in further downstream dopamine activity, since there is a
functional coupling of these two neurotransmitter systems. As suggested by other studies,
the degree of stimulation of D2 receptors translates directly into overall activity in the
mesolimbic DA system and resultant feelings of euphoria and drug reward.[54] It follows
that the higher and more prolonged cocaine euphoria, liking, and desire (i.e., wanting)
observed among CC homozygote participants could confer higher addictive liability for this
group, creating an even greater risk for development of cocaine dependence, or result in
greater difficulty in establishing and/or maintaining abstinence from cocaine.

While these findings reveal the possible role of genetic factors in the positive subjective
responses to acute cocaine, some important limitations should be noted. First, this study
focuses on the effects of acute cocaine administration in cocaine-dependent participants and
it might also be valuable to explore the impact of genetic factors on subjective effects
produced by chronic or binge cocaine exposure in these individuals. Additionally, the
administration of cocaine in the laboratory setting is quite different from use in a naturalistic
setting. In our study, a smaller dose was given (40mg, 1V) as compared to the typical amount
of use reported by subjects (see Table 1). While this dose (40 mg) has been shown to
increase heart rate, blood pressure and subjective effects produced by cocaine, future studies
would provide more detailed information by analyzing effects produced by a range of doses.
Lastly, the small size of our sample limits our ability to generalize to the broader population
of cocaine-dependent patients. Nonetheless, the data are consistent with the suggestion that
functional genetic polymorphisms determine response to substances of abuse.

In summary, this study demonstrates that CC homozygotes for the rs1048101 allele of the
ADRA1A gene experience greater subjective effects upon cocaine administration in
comparison to T-allele carriers. These findings may relate to differences in signaling and
activation of the ADRA1A as determined by this genetic polymorphism. Combined with our
previous results from the disulfiram pharmacogenetic trial, the ADRA1A polymorphism
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rs1048101 may help to identify a genetic subpopulation for which cocaine is more
rewarding, but is also less likely to respond to noradrenergic medications for treatment of
cocaine dependence. Ultimately, these findings enhance our understanding in the
development of noradrenergic medications for the treatment of cocaine addiction and many
of these efforts are ongoing in our laboratory and others.[55,56,57]
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Figure 1. Subjective effect scores by ADRA1A rs1048101 genotype
Subjective effect scores for ‘desire’ (panel A), ‘high’ (panel B), ‘any drug effect’ (panel C),

‘like” (panel D), and ‘access’ (panel E) are shown for each time point starting with baseline
at time zero. Scores for each time point in the CT/TT genotypes group (/= 35) are
represented by the solid line, and time points for the CC genotype group (V= 30) are
represented by the dashed line. Error bars indicate standard error of the mean.
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Table 1

Demographic and clinical characteristics by ADRA1A rs1048101 genotype group

Genotype group CcC CTITT
Characteristic

N 30 35

Male (%) 76.7 82.9
African American (%) 86.7 62.9
Caucasian (%) 6.7 314
Other (%) 6.7 5.7
Hispanic (%) 3.3 14.3
Education, years (SD) 12.8(1.8) 12.5(1.9)
Age (SD)* 451(59)  41.0(7.3)
Weight (SD) 197.9 (42.9) 181.9 (28.9)
Cocaine use, years (SD) 19.0 (6.8) 15.3(8.1)
Cocaine use, daily, grams (SD) 1.9 (1.2) 25(2.5)
Cocaine use, past 30 days (SD)  18.3 (8.6) 18.3(7.5)
Nicotine use, years (SD) 23.5(6.3) 19.4 (9.1)

*
The only significant difference among the demographic variables is for Age, p=0.0186. No significant baseline differences in any clinical
characteristics were observed after adjusting for multiple testing (o> 0.05).
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