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ABSTRACT – Background and Objectives: Dopaminergic neurotransmission is impli-
cated in stress responses. The dopamine D2 receptor gene (DRD2) has been studied by the
authors to assess its possible role as a predictor of those who are at a higher risk to devel-
op PTSD after major psychological trauma.

Methods: Over one year period 75 children and adolescents 6-18 yrs of age who had
been exposed to moderate to severe burns were recruited from the burn unit at the Alexan-
dria University Hospital for the study. Patients and their family were interviewed within
the first 10 days of exposure. After signing a written consent form a 2 ml blood sample
was obtained for genetic studies of the TaqA1/A2 polymorphism site of the DRD2 gene.
Patients were reevaluated three and six months later for assessment of PTSD.

Results: Among the 75 children recruited in the study, 26 died due to their burn injury,
19 dropped out as parents refused follow up and 30 continued the study follow up visits.
Fourteen carried the A1A2 genotype. Of these 11 (78.6%) developed PTSD. Sixteen car-
ried the A2A2 genotype. Of these only one child (6.3%) developed PTSD. The results
were significant at p < 0.001 with a relative risk 12.5.

Conclusions: Following exposure to severe stress, the presence of the Taq A1 allele of
the DRD2 gene results in a significant increase in the risk of developing PTSD.
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Introduction

Exposure to severe stress increases do -
pamine discharge in the medial prefrontal
cortex while decreasing dopamine firing in
nucleus accumbens1-3. Lesions of the amyg-
dala in a conditioned stress model inhibit
dopamine activation in the medial prefrontal
cortex after stress, such findings highlight
the probable role of the amygdala in con-
trolling stress-induced dopamine activation
and integrating the behavioral and neuroen-
docrine components of the stress response 4.
There is preclinical evidence that the sus-
ceptibility of the mesocortical dopamine
system to stress activation may be in part
genetically determined. It has been suggest-
ed that excessive mesocortical dopamine re-
lease by stressful events may represent a
vulnerability to depression and favor help-
less reactions through an inhibition of sub-
cortical dopamine transmission1,3. These
observations may be due to the effect of do -
pamine on reward mechanisms.

On the other hand, lesions of dopamine
neurons in the medial prefrontal cortex
delay extinction of the conditioned fear
stress response (no effect on acquisition),
indicating that prefrontal dopamine neurons
are involved in facilitating extinction of the
fear response. This suggests that inhibited
prefrontal cortical dopamine results in the
preservation of fear produced by a condi-
tioned stressor, a similar organization is hy-
pothesized in PTSD5. It has been suggested
that there is an optimal range for stress-in-
duced increase in cortical dopamine re-
leased in the medial prefrontal cortex to fa-
cilitate adaptive behavioral responses. Too
much dopamine release in the medial pre-
frontal cortex produces cognitive impair-
ment; an inhibition in dopamine activity in
the nucleus accumbens results in abnormal-
ities in motivation and reward mechanisms.

Insufficient prefrontal cortical dopamine re-
lease delays extinction of conditioned fear6.

Substantial evidence highlight a genetic
contribution to PTSD based on family7,
twin8 and adoption9 models of genetic epi-
demiology. There are two important PTSD
candidate genes that directly affect the
dopamine system: the dopamine receptor
gene (DRD2) and the dopamine transporter
gene (DAT). The D2 dopamine receptor
(DRD2) minor A1 allele has already been
linked to ADHD, Tourette’s syndrome, con-
duct disorder and substance abuse10. Litera-
ture tackling the probable implication of
DRD2 receptor A1 Allele in PTSD give
contrasting results. Some authors working
on the role of DRD2 in PTSD, reported a
significant association between the presence
of the DRD2 A1 allele and PTSD11. Others
do not report a positive association12. The
purpose of our work is to assess the associa-
tion between A1A2 genotype of Dopamine
receptor type 2 (DRD2) gene and risk for
PTSD after major stress.

Subjects and Methods

75 children and adolescents exposed to
moderate or major burn according to the
classification of burn severity13 were re-
cruited over one year period from the burn
unit of Alexandria University Hospital, 26
of them died during hospitalization or dur-
ing the six month period of follow up. 19
children dropped out because their parents
didn’t want to expose them anymore to
memories of the traumatic event or because
some parents raising a number of young
children cannot travel to Alexandria Univer-
sity for assessment. Eventually 30 children
and adolescents continued the research. The
burn unit staff assessed the type and degree
of burn. Patients were all of Middle eastern
Arabic ethnicity.
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Molecular genetic techniques

DNA extraction

2ml of blood was collected, genomic
DNA was extracted from whole blood by
DNA salting out technique as described by
Sambrook et al.14 DNA concentration and
purity was determined by spectrophotome-
ter by measuring its OD260 and OD 280
using the fact that 1 absorbance unit at 260
nm is equal to 50 ug/ml DNA. The OD260/
OD280 was 1.7 to 2. The DNA concentra-
tion was adjusted to be around 150 ng/ul.

PCR amplification and digestion
of PCR product

Using thermohybraid PCR express ther-
mal cycler; a total reaction of 50 ul was done
using Nuclease free water 15 ul, DNA 100ng,
D2F primer 5’-GCTGGGCTCCTACCT-
GAGC-3’ D2Rprimer 5’-GGACCCTGTT
CACTGCCAC-3’, 1x PCR buffer containing
Tns HCL 750mM, 200mM (NH4) 2 SO4, 0.1
% 20 Mg Cl: 3mM each Tag polymerase: 1
unit. Amplification done with denaturation of
95 c for 3 minutes followed by 30 cycles of
94 c for 1 minute 55 c for 40 seconds, 70c for
30 seconds and extension of 72c for 10 min-
utes following amplification, 10 ul of the
PCR product is tested with 6x loading buffer
(0.09% bromophenol blue, 0.09 xylene
cyanole, 60 mM EDTA in 60% glycerol) and
visualized on agarose gel 2% (containing
Ethidium bromide 20 ng/ ul) using 50 bp
DNA Ladder and the product alter that is
subjected to electrophoresis then visualized
on the U/V trasilluminator. PCR product di-
gested using Taq 1 restriction enzyme in a
total volume of 30 ul: 11.5 ul nuclease free
water, 15 ul pcr product, buffer tango 3 ul and
restriction enzyme 0.5 ul. The product is kept

in the incubator at temp 65c overnight then
visualized on 3% agarose gel containing
ethiduim bromide by the use of electropho -
resis and U/V transilluminatior. The PCR
product is of size 310 bp. A1A2 genotype:
appear as three bands of sizes 310, 180, 130
bp. A2A2 genotype: 2 bands of sizes (130,
180 bp). A1A1 genotype: uncut 310 bp.

Reevaluation phase

Patients were reevaluated 3 and 6 months
after exposure to trauma by competent board
certified psychiatrists who were blinded to
the genotypes of patients. Clinical Struc-
tured Interview for DSM IV (SCID) was ap-
plied to check for PTSD diagnostic criteria.

Statistical Analysis

Data were analyzed using PC with Statisti-
cal Package for Social Sciences version 13,
the 0.05 was used as cut off value for statisti-
cal significance. Due to small numbers, a non
parametric test (Chi square X2) was applied.

Results

Thirty children and adolescents who con-
tinued the study the mean age was 12.9 ±
2.4 years 53.3 % of them were boys (n = 16)
and 46.7% were girls (n = 14).

Fourteen children and adolescents carried
the A1A2 genotype. Of those 11 (78.6%) de-
veloped PTSD and 3 (21.4%) did not.
Among the sixteen who carried the A2A2
genotype, only one (6.3%) developed PTSD
while 15 (93.7%) did not. The difference
was statistically significant (p < 0.001) and a
relative risk RR = 12.5. (Table 1 & Figure 1)



Discussion

In the current study, we found a signifi-
cant association between carrying the geno-
type A1A2 and the development of PTSD
after psychological trauma with a relative
risk of 12.5 in the presence of TAqA1 allele
at the DRD2 gene.

Similar to our findings, one study by Com-
ings et al. on the role of DRD2 in PTSD re-

ported a significant association between
TaqA1 allele polymorphism DRD2 and risk
for PTSD11. That was not confirmed in a later
study carried out by Gelernter et al. research
group at Yale University12. This conflicting
results can be attributed to substantial differ-
ence in methodology and sampling design. In
the Comings study only Vietnam veterans
who had experienced traumatic battle condi-
tions were included. Our study is similar to
Comings study in terms of only recruiting
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Table 1
Association between PTSD and TaqA1 allele of the DRD2 gene

Post Traumatic Stress Disorder (PTSD)

YES NO Total

A1A2 11 (78.6%) 3 (21.4%) 14

A2A2 1 (6.3%) 15 (93.7%) 16

Total 12 18 30

X2 = 16.3  p < 0.001  RR = 12.5

Figure 1. Association between PTSD and TaqA1 allele of the DRD2 gene



patients who have been exposed to psycho-
logical trauma. However, Comings study
sampled patients with co-morbid substance
abuse disorders which may reflect a special
subgroup of PTSD patients. Gelenter study,
on the other hand, compared PTSD patients
to healthy control group. Since both arms
were not subjected to the same traumatic
event, this research methodology may reflect
a less sensitive way to assess increased risk
to PTSD with DRD2 polymorphism after ex-
posure to psychological trauma.

Some authors highlighted the association
between TaqA1 allele polymorphism of the
DRD2 gene to certain cluster of symptoms in
PTSD patients, particularly Anxiety, depres-
sion and high co-morbid levels of somatic
concerns15,16. Two other recent published
studies tackled the association bet  ween
PTSD and DRD2 gene polymorphism.
Though one of them recruited 200 patients
exposed to the catastrophic 1988 Spitak
earthquake and revealed no association be-
tween DRD2 polymorphism and risk for
PTSD. Such findings is contrary to our find-
ings and can be attributed to ethnic difference
between recruited patients. The Bailey et al.
study recruited only Armenian ethnic group17.

Some authors, though highlighted a signif-
icant association between DRD2 polymor-
phism and risk for PTSD among war veter-
ans, but a rather different Single Nucleotide
Polymorphism (SNP) site of the coding re-
gion of ANKK1 was assessed opening new
perspectives in studying the DRD2 gene in
different mental health disorders18.

Though our research concerning the role
of DRD2 A1 allele as a risk for PTSD is lim-
ited by the small sample size, but the point of
strength in this study is that the control group
has been exposed to the same traumatic event
and that there is no co-morbid alcohol intake
and finally there is no medication intake to
alter the response of children.

Conclusion

Following exposure to severe stress, the
presence of the Taq A1 allele of the DRD2
gene results in a significant increase in the
risk of developing PTSD while the absence
of the Taq A1 allele results in a significant
decrease in the risk of developing PTSD

Limitations

A major limitation of our study is due to
small samples. Since the study has been con-
ducted on burn patients with a high mortality
rate, only small percentage of patients could
be followed up prospectively to assess PTSD.
We do recommend replication on larger sam-
ples so that extrapolation and generalization
of results can be statistically more solid.
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