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Abstract

Expression rates of long (L) and short (S) alleles of the serotonin (5-HT) transporter (5-HTT) gene
have been shown to differ under various circumstances. We compared 5-HTT uptake (function)
level and paroxetine binding (density) in platelets of alcoholics as indices of 5-HTT expression
rate among LL, LS, and SS genotypes. Concentration curves of [2H]5-HT and [3H]paroxetine
were used to quantify the equilibrium constant (Km) and maximum 5-HT uptake rate (Vmax) for
5-HTT uptake into intact platelets and the dissociation constant (Kd) and maximum specific
binding density (Bmax) for paroxetine binding to platelet membranes, respectively. Genotypes
were determined using electrophoresis with fluorescent markers. Vmax for 5-HTT uptake did not
correlate with Bmax for paroxetine binding (r=—0.095, P=0.415). Means of Vmax and Bmax did
not differ in a statistically significant manner among LL, LS, and SS genotypes in these alcoholic
subjects. However, Vmax for LL and SS appeared to have a bimodal distribution, so the
percentage of subjects with Vmax <200 fmol/min-107 platelets was statistically significantly
higher in LL than in SS (51.5% vs. 22.7%, respectively), with an odds ratio of 3.6 (P<0.05). The
percentage of Vmax <200 fmol/min-107 platelets for LS was 39.3% (not significant vs. LL or SS).
Previous studies of healthy human controls have shown that 5-HTT density in raphe nuclei and 5-
HTT uptake in platelets are higher in the LL genotype than in S carriers. Our findings in currently
drinking alcoholics support the hypothesis that those with the LL genotype of the 5-HTTLPR
region of the 5-HTT gene have reduced 5-HTT function.
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1. Introduction

Alcoholism is a multifactorial disorder with genetic, environmental, and gene-by-
environment interaction components (Enoch et al., 2003). Although twin and adoption
studies suggest a substantial genetic component in alcoholism, efforts to identify specific
genes that contribute to the risk of the disorder have had limited success (Kranzler et al.,
2002).

The serotonergic neurotransmitter system is widely accepted as playing an important role in
the pathogenesis and maintenance of alcoholism. It has been proposed that behavioral
disinhibition, enhancement of anxiety, and altered alcohol response in alcoholics might be
mediated in part by the serotonergic neurotransmitter system (Heinz et al., 2001). For
example, alterations in synaptic serotonin (5-HT) concentration have been suggested as the
underlying cause for certain behavioral changes (Grove et al., 1997; Meltzer et al., 1994;
Owens and Nemeroff, 1994). 5-HT concentration in the synapse is controlled by the
presynaptic 5-HT transporter (5-HTT), and, therefore, the gene encoding the 5-HTT protein
(genetic locus SLC6A4 on chromosome 17g11.1-q12) is viewed as a candidate gene for
alcohol dependence (Kranzler et al., 2002). The 5'-regulatory promoter region of SLC6A4
contains the only known functional polymorphism in the serotonergic system (5-HTT-linked
polymorphic region (5'-HTTLPR)) (Heils et al., 1996, 1997). The polymorphism consists of
two forms: a 44-base pair insertion/long (L) variant and a deletion/short (S) variant. This
gene is responsible for encoding 5-HTT in all tissues where it is expressed (Esterling et al.,
1998; Ramamoorthy et al., 1993). The 5-HTT has the same amino acid sequence and
pharmacological sensitivity in the brain and platelets of humans (Da Prada et al., 1988;
Lesch et al., 1993; Villinger et al., 1994). These findings support the use of platelets in
human clinical studies as a reflection of central 5-HTT expression and function.

The L and S alleles of the 5-HTT gene have been shown to alter transcription and function
of the transporter. In studies of human lymphoblast cell lines in vitro, messenger ribonucleic
acid (RNA) levels and 5-HTT uptake were lower by approximately twofold in cells
transected with the SS or LS alleles vs. those with LL, probably due to underexpression of
5-HTT (Lesch et al., 1996). The S variant appeared to have a dominant effect as the
difference between the S homozygotes and heterozygotes was not significant. In a study of
healthy humans in which [1231]2 beta-carbomethoxy-3 beta-(4-iodophenyl)tropane ([1231]6-
CIT) single-photon emission computerized tomography (SPECT) imaging was employed, a
significantly lower density of raphe 5-HTT protein in S carriers compared with LL
homozygotes was found (Heinz et al., 2000). This finding was similar to the in vitro findings
in lymphoblast cell lines. Also, Little et al. (1998) reported that messenger RNA levels and
expression of 5-HTT measured by transporter binding is lower in postmortem brains of S
carriers compared with LL homozygotes. Finally, using human platelets as a peripheral
model for central 5-HTTs, Greenberg et al. (1999) showed that 5-HT uptake was
significantly higher in LL homozygotes compared with S carriers among a group of healthy
individuals, but no significant difference was observed in transporter densities as measured
by paroxetine binding. Taken together, these studies suggest that the L and S alleles of the 5-
HTT gene regulate the expression of the 5-HTT protein and appear to account for functional
differences.

The differences in biochemical data between the L and S alleles of the 5-HTT gene may
parallel behavioral data according to the results of a number of studies. The S variant is
associated with heightened trait anxiety/dysphoria, exaggerated response to fear, and
increased risk of depression following adverse life events and increased risk of suicide
attempts (Heinz et al., 2001; Holmes et al., 2003; Lesch et al., 1996; Owens and Nemeroff,
1994; Preuss et al., 2001). 5-HTT expression and function in alcoholics suggest a potential
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variable susceptibility of 5-HTT to the neurotoxic effects of excessive alcohol consumption
in the two allele groups. Among alcoholics, the density of raphe 5-HTT with SPECT
imaging of [1231]B-CIT was significantly lower in LL homozygous individuals compared
with healthy controls and was negatively correlated with their amounts of alcohol
consumption, while there was no significant difference in alcoholic and healthy S carriers
(Heinz et al., 2000). However, an earlier study with human postmortem brains (Little et al.,
1998) revealed an increased density of S carriers in the raphe nucleus of alcoholics
compared with a matched group of non-alcohol users, while values were similar in alcohol
users and comparison subjects with the L allele.

Although higher platelet 5-HT uptake in alcoholics (Daoust et al., 1991; Ernouf et al., 1993)
has been demonstrated in several studies, to our knowledge the impact of the 5’-HTTLPR
polymorphism on 5-HTT function and expression in platelets (peripheral 5-HTT) has not
been studied to date. To further investigate the biological changes occurring in alcoholism
that result from a polymorphism of the 5-HTTLPR region of the 5-HT gene, we compared
5-HT uptake and 5-HTT density in platelets of alcoholics of these three genotypes.

2. Methods
2.1. Subjects

Subjects were 115 men and women diagnosed with alcohol dependence according to the
Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-1V) (American
Psychiatric Association, 1994). Other inclusion criteria were: (1) any axis |1 DSM-IV
disorder; (2) score of =8 on the alcohol use disorders identification test, which assesses the
personal and social harm after alcohol consumption; (3) reported drinking of >21 standard
drinks/ week for women and >30 standard drinks/week for men during the 90 days before
enrollment, and (4) negative urine toxicological screen for narcotics, amphetamines, or
sedative hypnotics at enrollment. One standard drink was defined as 0.35 | of beer, 0.15 | of
wine, or 0.04 | of 80-proof liquor. Although abstinence at study entry was not an enrollment
criterion, participants were instructed to attempt drinking cessation and to participate in the
medication compliance treatment. Exclusion criteria were: (1) current axis | psychiatric
diagnosis other than alcohol or nicotine dependence; (2) significant alcohol withdrawal
symptoms (clinical institute withdrawal assessment for alcohol-revised score >15); (3)
clinically significant physical abnormalities based on physical examination,
electrocardiogram recording, hematological assessment, biochemistry including serum
bilirubin concentration, and urinalysis; (4) pregnant or lactating state; and (5) treatment for
alcohol dependence 30 days or less prior to enrollment. The ages of the subjects ranged from
18 years to 66 years.

Ethics approval was provided by the institutional review board at The University of Texas
Health Science Center at San Antonio. Participants were recruited between March 14, 2001
and November 21, 2003, by newspaper or radio advertisements. Written informed consent
was obtained from all participants.

2.2. Collection of blood samples for biological testing

Ten milliliters of blood was drawn from each subject at baseline to obtain platelets for the
measurement of 5-HT uptake into intact platelets and paroxetine binding to platelet
membranes (performed by C.S. in San Antonio). Also, a 10-ml sample of blood was drawn
for the determination of 5-HTT genotype (performed by S.E.B. in Austin).
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2.3. Genotyping

Ten milliliters of blood was drawn from each subject. White blood cells were separated from
plasma and resuspended, and deoxyribonucleic acid (DNA) was isolated using PUREGENE,
Gentra Systems, according to the manufacturer’s protocol. The 5-HTTLPR 44 bp promoter
region repeat polymorphism was polymerase chain reaction (PCR) amplified from ~50 ng of
DNA using two primers: 5-CGT TGC CGC TCT GAA TGC CAG-3' and 5-GGA TTC
TGG TGC CAC CTA GAC GCC-3'in a 25-pl final volume consisting of 0.5 U of Tfl DNA
polymerase (Epicentre), 1x PCR buffer, 1.5 mM MgCl,, 200 uM dNTPs, 1x enhancer, and
0.6 uM of each primer. The PCR conditions were as follows: 94 °C for 2 min (45 cycles of
94 °C for 30 s; 70 °C for 30 s, and 72 °C for 30 s); a final extension of 72 °C for 7 min and
terminal hold at 4 °C. Separation by gel electrophoresis using 4% MetaPhor agarose
(Cambrex, Rockland, ME) allows visualization by ethidium bromide/UV detection of the
two variants (L and S: fragment sizes=464 and 420 bp) of the promoter region of the SCL4A
gene (—1415 to —951) (Heils et al., 1996).

2.4. Platelet suspension and platelet membrane preparation

Blood was drawn into 60-ml polypropylene syringes containing 10 ml of acid—citrate—
dextrose buffer. The blood was then centrifuged at 150xg at 22 °C for 20 min in a Beckman
TJ-6 centrifuge to obtain platelet-rich plasma (PRP). Platelet count in PRP was determined
with a Coulter counter model S-plus V1 and adjusted to 3x108 platelets/ml with the addition
of platelet buffer (137 mM KCI, 1 mM MgCl,, 5.5 mM glucose, 5 mM N-2-
hydroxyethylpiperazine-N’-2-ethanesulfonic acid; pH 7.4) to prepare adjusted PRP for the 5-
HT uptake experiments only. Three milliliters of adjusted PRP was used for platelet 5-HT
uptake experiments, which were performed on the day of the blood draw. To prepare platelet
membranes for paroxetine binding experiments, the remainder of the PRP was used. One
microliter of prostaglandin I, solution (300 ng/ml) per milliliter of PRP was added to
prevent loss of platelets during centrifugation, then the sample was centrifuged at 550xg.
The resulting platelet pellet was resuspended in platelet buffer and then centrifuged at
35,000x%g. The platelet membrane pellet was resuspended in 1 ml of platelet buffer and then
stored at —80 °C until the day of the assay to measure paroxetine binding.

2.5. Platelet 5-HT uptake

Platelet 5-HT uptake experiments were performed in 110 of 115 alcoholic subjects. The
adjusted PRP suspension was used to determine platelet 5-HT uptake. Assay tubes were
prepared in duplicate and contained 3[H]5-HT at six different concentrations (62.5-2000
nM) and 100 uM pargyline with or without 50 uM fluoxetine. These tubes were incubated at
37 °C for 5 min; then the reaction was started by the addition of 100 ul of adjusted PRP that
contained 107 platelets. The assay tubes were incubated at 37 °C for an additional 5 min;
then the reaction was quenched by rapid filtering through Whatman GF/B filters using a
Brandel Cell Harvester. The filters were washed three times with 5 ml of ice-cold wash
buffer (50 mM Tris—HCI, 150 mM NacCl, and 20 mM ethylene diamine tetra-acetic acid
(EDTA)). Filters were placed in scintillation vials containing 5 ml of Beckman Ready
Protein® scintillation counting fluid and immediately counted. Specific uptake was
calculated by subtracting the uptake occurring in tubes containing fluoxetine from that
occurring in tubes without fluoxetine. Maximum 5-HT uptake rate (Vmax) in platelets was
expressed as fmol 5-HT/min-107 platelets, and the equilibrium constant (Km) as nM. Km
and Vmax were calculated using the one-site hyperbolic function in Prism 4 software by
Graph Pad.
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2.6. Paroxetine binding

Paroxetine binding experiments were performed in 80 of 115 alcoholic subjects. Platelet
membranes were used to determine platelet paroxetine binding. Assay tubes were prepared
in duplicate and contained incubation buffer (50 mM Tris—HCI, 5 mM KCI, and 120 mM
NaCl) and 3[H]paroxetine at six different concentrations (0-2 nM) with and without 150 pM
fluoxetine. The actual concentration of paroxetine in each tube was determined using a 40-pl
aliquot taken from each tube prior to the addition of platelet membranes. The experiment
was started by the addition of 80 ug of platelet membrane protein; then the assay tubes were
incubated for 1 h at 21 °C. The reaction was quenched by the addition of ice-cold wash
buffer (50 mM Tris HCI, 150 mM NaCl, and 20 mM EDTA) and rapid filtering through
Whatman GF/B filters treated with 0.3% polyethylenimine using a Brandel Cell Harvester.
Filters were washed three times with ice-cold wash buffer, dried overnight, placed in
scintillation vials containing 5 ml of Beckman Ready Protein® scintillation counting fluid,
and counted in a Beckman LS-6500 liquid scintillation counter. The counts per minute from
the 40-ul aliquots were converted into nM of paroxetine to obtain the actual concentrations
in each tube. Total and nonspecific binding of paroxetine was plotted against each actual
concentration. Specific binding was calculated by subtracting nonspecific binding from total
binding. Paroxetine binding was expressed as fmol/mg of platelet membrane protein, and the
dissociation constant (Kd) as nM. Protein concentrations were measured using a
SPECTRAmax PLUS Micro plate Spectrophotometer.

2.7. Statistical analysis

Platelet 5-HT uptake (Km; Vmax) and paroxetine binding (Kd; maximum specific
paroxetine binding density (Bmax)) parameters were calculated using Prism 4 software by
GraphPad. The differences in Vmax, Bmax, Km, and Kd among the three genotypes were
analyzed by analysis of variance (ANOVA). The distribution of 5-HT uptake data was
normalized by log transformations of Vmax values and examined by pair-wise comparisons
between genotypes (LL and SS, LL and LS, and LS and SS). Odds ratios were used to test
for differences between categorical variables.

3. Results

Among 115 alcohol-dependent subjects, 34 (29.6%) were homozygous for the L allele (LL),
23 (20%) were homozygous for the S allele (SS), and 58 (50.4%) were heterozygous (LS).
Frequency was 0.45 for the S allele and 0.55 for the L allele. This distribution was similar to
that observed by Lesch et al. (1996) (LL—33%, SS—18%, and LS—49%) and Preuss et al.
(2000) (LL—28%, SS—14%, and LS—58%). Our data conformed to the Hardy—Weinberg
equilibrium. For analyses of data from 115 alcoholics, there were 110 subjects for 5-HT
uptake experiments, 80 subjects for paroxetine binding experiments, and 76 subjects with
paired data for both experiments.

Km and Vmax values for 5-HT uptake in intact platelets and Kd and Bmax values for
paroxetine binding in platelet membranes were determined using full concentration curves
for 5-HT (62.5-2000 nM) and paroxetine (0.0078-2.0 nM), respectively. Specific 5-HT
uptake into intact platelets and specific paroxetine binding to platelet membranes, both
defined by saturating concentrations of fluoxetine, conformed to the model of a single-site
hyperbolic function (Fig. 1A and B).

The Vmax for 5-HT uptake did not correlate with the Bmax for paroxetine binding (Pearson
correlation coefficient=—0.095, P=0.415) when paired data for 79 alcoholic subjects
regardless of genotype were analyzed (Fig. 2). Additionally, statistically significant
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correlations were not found when Vmax and Bmax were compared within the LL, LS, or SS
genotype or between early- and late-onset alcoholics (data not shown).

5-HT uptake experiments were performed using intact platelets of 110 of the 115 alcoholic
subjects. Vmax values for 5-HT uptake were plotted according to genotype (Fig. 3). Means
of Vmax values did not differ in a statistically significant manner among the LL, LS, and SS
genotypes (Table 1; ANOVA). Also, pair-wise comparisons of Vmax values between the LL
and LS, LS and SS, or LL and SS genotypes were not significant. Nevertheless, we noticed a
bimodal distribution of subjects within the LL and LS genotypes above and below the level
of 200 fmol/min-107 platelets. That is, the percentage of subjects with Vmax values below
200 fmol/min-107 platelets was statistically significantly higher in the LL genotype than in
the SS genotype (51.5% vs. 22.7%, respectively), with an odds ratio of 3.6 (P<0.05). The
percentage of Vmax values below 200 fmol/min-107 platelets for LS subjects was 39.3%.
The differences between LL and LS and between LS and SS were not significant (LL vs.

LS, P=0.3; LS vs. SS, P=0.2).

Paroxetine binding experiments were performed using platelet membranes from 76 of the
115 alcoholic subjects. Bmax values for specific paroxetine binding were plotted according
to genotype (Fig. 4). Means of Bmax values did not differ in a statistically significant
manner among the LL, LS, and SS genotypes (Table 1; ANOVA). Pair-wise comparisons of
Bmax values between the LL and LS, LS and SS, or LL and SS genotypes were not
significant. Also, binding potential (Bmax/Kd), an index of receptor bioavailability, was
calculated for paroxetine binding for these subjects and compared among the genotypes
(data not shown). The means were not different in the three genotypes. There was not an
obvious bimodal distribution for Bmax values within subjects with the LL, LS, or SS
genotype.

4. Discussion

The principal finding of this study of alcoholics is that the Vmax for 5-HT uptake into
platelets (5-HTT function), but not the Bmax for paroxetine binding to platelet membranes
(5-HTT density), varied relative to a polymorphism of the promoter region of the 5-HTT
gene. This variation is consistent with results of previous studies in which [123[]p-CIT
binding to 5-HTT in the raphe of healthy control and alcoholic humans (Heinz et al., 2000)
and 5-HTT uptake and paroxetine binding to platelet membranes of healthy humans
(Greenberg et al., 1999) were measured. A second interesting finding was that the Vmax for
5-HTT uptake into intact platelets and the Bmax for paroxetine binding to platelet
membranes, representing function and density of 5-HTTs, respectively, were not correlated.

For 5-HT uptake into intact platelets of alcoholics, the percentage of subjects below 200
fmol/min-107 platelets was higher in the LL genotype than in either the LS or SS genotype
(51.5%, 40%, and 22.7%, respectively). The difference between LL and SS was statistically
significant, with an odds ratio of 3.6 (P<0.05). This result suggests that alcoholics who are
homozygous for the L allele may have a higher probability to have lower 5-HT uptake rates
than those who have one or two S alleles. Although the percentages of subjects with Vmax
values below 200 fmol/ min-107 platelets were significantly different among the genotypes,
the mean of the Vmax values among genotypes did not differ. In contrast to this finding in
our alcoholic subjects, Greenberg et al. (1999), using healthy control subjects, found that
those with the LL genotype had significantly higher mean 5-HTT uptake rates than those
with one or two S alleles. A possible explanation of this LL-SS difference between our
results in alcoholics and those of healthy controls in the study by Greenberg et al. (1999) is
that L allele expression may have a selective vulnerability to toxic effects of alcohol, as
suggested by Heinz et al. (2000), who showed reduced density of 5-HTT in raphe nuclei of
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the brain of alcoholics of the LL genotype compared with healthy controls of the same
genotype. Heinz et al. (2000) also showed that [123]p-CIT binding was higher in the LL
genotype than in S carriers among healthy controls. A second possible explanation is that
heavy alcohol use disrupts the distribution of 5-HTT between the plasma membrane and the
internal (cytosolic) compartment of the platelet. Ethanol has been shown to affect the
glycosylation of proteins (Lakshman et al., 1999; Sillanaukee et al., 2001) and protein kinase
C activity (Slater et al., 2003; Sultana and Babu, 2003). Both of these biochemical processes
regulate the distribution of 5-HTT between the membrane and cytosol (Ramamoorthy and
Blakely, 1999; Tate and Blakely, 1994).

The density of 5-HTTs, expressed as the Bmax for [3H]paroxetine binding to platelet
membranes, was not significantly different among the three genotypes. This result is
consistent with the results reported by Greenberg et al. (1999), who used platelets of 44
healthy human controls, and Preuss et al. (2001), who used alcoholic subjects. In these
studies, [3H]paroxetine was used as the ligand. However, Lesch et al. (1996) demonstrated
with in vitro experiments that both the Vmax for 5-HTT uptake into intact lymphoblasts and
the Bmax for [12°1]RTI binding to lymphoblast membranes were reduced in lymphoblasts
transfected with the S allele vs. those with LL. In our study with platelets, the density of the
5-HTT (Bmax) was quantified using [3H]paroxetine as the ligand. It is not clear at this time
whether the discrepancy that exists between the lymphoblast and platelet results is due to the
ligand. It has been shown that paroxetine binds to mitochondrial and alpha granule proteins
in addition to the 5-HTT (Cesura et al., 1990), which may account for this discrepancy as
well as the lack of correlation between Vmax and Bmax in our study.

Finally, we did not observe a statistically significant correlation between the functional
capacity of the 5-HTT (Vmax) and the number of 5-HTTs (Bmax) (Fig. 2). Since 5-HTT
uptake activity (Vmax) is a measurement of cell surface expression of 5-HTT, the lack of a
correlation between 5-HT uptake and paroxetine ligand binding was unexpected. We also
performed correlational analyses for Vmax vs. Bmax among genotypes and between early-
and late-onset alcoholics and found no significant correlations (data not shown). Several
possibilities may account for this result. First, paroxetine binds to mitochondrial and alpha
granule membranes in addition to its binding site on 5-HTT in the plasma membrane
(Cesura et al., 1990;Laruelle et al., 1988). It is possible that binding of paroxetine to these
additional sites among cellular membranes may disrupt a linear relationship between Vmax
for uptake and Bmax for density of receptors. Second, the 5-HTT protein is known to be
distributed between the cell surface membrane and the cytosolic compartment. This
distribution is known to be affected by the exposure of surface 5-HTT to certain drugs or
perhaps 5-HT. It is possible that a toxic effect of alcohol alters the distribution of the 5-HTT
protein, resulting in the lack of correlation between Vmax and Bmax.

5. Conclusion

Our findings support the hypothesis that currently drinking alcoholics with the L allele of
the 5-HTTLPR region of the 5-HTT gene have a reduced 5-HTT function. These findings
expand our current understanding of the role of the 5-HTTLPR region of the 5-HTT gene in
regulating the 5-HTT in alcoholism.
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Specific concentration curves for 5-HT uptake and paroxetine binding to platelet
membranes. (A) 5-HT uptake was performed as described in Methods in the absence and
presence of 50 uM fluoxetine. Specific 5-HT uptake was determined by subtracting
nonspecific uptake from total uptake. (B) [3H]paroxetine binding was performed as
described in Methods in the absence and presence of fluoxetine. Specific [3H]paroxetine
binding was determined by subtracting nonspecific binding from total binding. Km and
Vmax values for 5-HT uptake and Kd and Bmax values for paroxetine binding were
calculated using the one-site binding equation in Prism 4 software.
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Lack of correlation between VVmax for 5-HT uptake into intact platelets and Bmax for
paroxetine binding in platelet membranes. Vmax for 5-HT uptake into intact platelets was
expressed as fmol 5-HT/min-107 platelets, and Bmax for paroxetine binding to platelet
membranes was expressed as fmol paroxetine/mg protein. The Spearman correlation
coefficient was —0.095 (P=0.415, not significant; N=79).

Prog Neuropsychopharmacol Biol Psychiatry. Author manuscript; available in PMC 2011 April 14.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Javors et al.

2500 -
~ 2000 -
£Z
(]
2 3
Z & 1500
Z o
O ~ |
- ©
o=
@ £ 1000
»n E
) E
o
2 € so0-
(=
> i
0_

Fig. 3.

=
u
n ° Ad
| | ... A
] [
o0
: ...:. :
_l_.'.- —"—:. Aaa
] ®0o°°®
: 88, Mt oo
"""" (LT LY T4 - OO
IIE:I. o:!:.:: AA
LL LS SS
GENOTYPE

Page 13

Vmax values for 5-HT uptake among genotypes for the 5-HTT. Genotype and Vmax values
for 5-HT uptake were determined as described in Methods. Vmax was expressed as fmol 5-
HT/min-107 platelets. Mean+S.E.M. of Vmax values for 5-HT uptake for LL, LS, and SS

subjects were 409+76 (N=33), 434+57 (N=56), and 39062 (N=22), respectively. The

percentages of Vmax values below 200 fmol/min-107 platelets among the LL, LS, and SS

genotypes were 51.5%, 39.

3%, and 22.7%, respectively (LL vs. SS, P<0.05).
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Fig. 4.

Bmax values for paroxetine binding among genotypes. Genotype and Bmax values for
[3H]paroxetine binding to platelet membranes were determined as described in Methods.
Bmax was expressed as fmol paroxetine/mg protein. Mean+S.E.M. of Bmax values for
paroxetine binding for LL, LS, and SS subjects were 946+127 (N=21), 826+94 (N=43), and

779+71 (N=16), respectively.
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Table 1

5-HT uptake and [3H]paroxetine binding in different genotypes

Genotype Mean Vmax (S.E.M.)2 (fmol/min-107 platelets) Mean Bmax (S.E.M.)2 (fmol/mg protein)

LL 409 (76.6) 946 (127)
LS 434 (56.9) 826 (94.2)
ss 390 (62.5) 779 (70.9)

aANOVA; no statistical significance among genotypes for Vmax (P=0.47) or Bmax (P=0.62).
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