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Abstract 
In recent years, with the increase of natural disasters, wars, and terrorist inci-
dents, etc., there are more and more researches on post-traumatic stress dis-
order (PTSD). This paper bases on the definition, pathogenic mechanism and 
related gene research of post-traumatic stress disorder. Mechanism, reviews 
the research status of post-traumatic stress disorder to improve people’s un-
derstanding of post-traumatic stress disorder, and prospect for future re-
search. 
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1. Definition of PTSD 

Since the concept of post-traumatic stress disorder (PTSD) was formally pro-
posed, its definition has been revised for three times. In 1980, the third edition of 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-III) first pro-
posed post-traumatic stress disorder, described as a psychiatric symptom caused 
by exposure to traumatic events beyond normal humans [1]. During the Second 
World War, people further realized that the “cannonball shock” neurosis can 
occur in a wide range. In 2000, the definition of post-traumatic stress disorder in 
the Fourth Edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) was updated as experiencing unusual threatening or catastrophic 
stress events (situations) leading to delayed emergence and Long-standing men-
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tal disorders [2]. Compared to the third edition, this definition complements the 
time characteristics of PTSD. PTSD usually occurs after several days, weeks, or 
even months of trauma, and the duration of symptoms varies from patient to 
patient, ranging from one month to several years. In addition, the manual also 
pointed out the three core symptoms of PTSD: recurrence of traumatic expe-
rience, persistent avoidance and increased levels of persistent alertness; in 2013, 
the Fifth edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-V) remains the definition of PTSD unchanged, but the core symptoms of 
“cognitive and mood-related negative changes associated with traumatic events” 
have been added. As a result, the symptoms of PTSD have changed from three 
core symptoms to four core symptoms [3]. Through more than 30 years of PTSD 
definition changes, along with the social development, people’s understanding of 
post-traumatic stress disorder is getting deeper and deeper. 

2. Pathogenic Mechanism of PTSD 

Traumatic event is a necessary condition for the diagnosis of PTSD, but not suf-
ficient conditions for PTSD’s production. Although most people suffer symp-
toms in different degrees after a traumatic event, studies have shown that only 
some people eventually become PTSD patients. At present, the mechanism of its 
production includes the following aspects: the study of the influence of stress on 
brain structure continues to deepen with the development of neuroimaging, in-
cluding amygdala, hippocampus, medial prefrontal lobe (including anterior 
cingulate gyrus), and the composition of the three stress-related intracerebral 
circuits. Hippocampus is thought to be associated with speech-reporting memo-
ry. Many studies have found that hippocampal volume is significantly reduced in 
patients with chronic PTSD. It is difficult for patients to complete tests related to 
speech memory. Functional magnetic resonance studies have found that PTSD 
patients have dorsolateral prefrontal cortex and sputum after activation of the 
adrenergic system. Leaf cortex, frontal cortex activity decreased and hippocam-
pal function decreased. More severe symptoms are induced when giving PTSD 
patients irritating speech or images. PET, SPECT or FMRI showed decreased 
cerebral blood flow, decreased medial prefrontal lobe, anterior cingulate gyrus 
(including BA25, subgingival, BA36, BA24) [4]. Studies have found that patients 
with PTSD have hippocampal atrophy, decreased hippocampal function, and 
decreased N-acetylaspartate. Patients with PTSD have increased amygdala activ-
ity and decreased activity in the central region of the prefrontal lobes during 
trauma-related activities, suggesting that symptoms of non-declarative memory 
impairment in PTSD patients may be associated with amygdala [5] [6] [7] [8]. 
Most studies have found that corticotropin-releasing hormone (CRH) is signifi-
cantly elevated in patients with PTSD compared with normal people. PTSD pa-
tients may have de-suppression of CRH. Blood CRH can activate the blue-spot 
noradrenergic system and increase sympathetic nerves. Systemic activity, control 
of CRH levels may be meaningful for the treatment of high alertness symptoms 
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of PTSD. Patients with PTSD have low blood cortisol levels, and patients with 
PTSD have hypersensitivity to small doses of dexamethasone inhibition. It is 
currently believed that PTSD patients may have increased sensitivity to gluco-
corticoid receptor (GR) and GR-mediated negative feedback. Enhanced [9] ad-
ditional studies have found a sustained increase in adrenaline and norepineph-
rine in patients with PTSD, while blood BDNF is significantly lower than in the 
normal population [10]. Bracha HS et al. [11] found that apoptosis of blue spot 
neurons may be one of the important causes of dysfunction of blue spot in pa-
tients with PTSD. However, the above research results still have some contro-
versy and need further discussion. 

3. Pathogenic Gene Research 

PTSD has some certain heritability, and the disease is also considered to be mul-
ti-genetic. The susceptibility of PTSD symptoms after non-war trauma is mod-
erately inherited, and many genes affecting trauma exposure also affect the sus-
ceptibility to the symptoms of PTSD. Molecular genetics through animal studies 
found that PTSD may be associated with the dopamine system (DRD2, dopa-
mine transporter gene DAT), serotonin system (serotonin transporter gene 
5-HTT), glucocorticoid receptor gene (GR), gamma The aminobutyric acid 
(GABA) receptor gene, the apolipoprotein E (APOE) gene, the brain-derived 
neurotrophic factor (BDNF) gene and the neuropeptide Y (NPY) gene are in-
volved. 

3.1. DRD2 and PTSD 

Dopamine is a neurotransmitter in the hypothalamus and pituitary gland, it is a 
chemical material used to help cells and transmit pulses, and has axonal connec-
tions and interactions with the gonadotropin-releasing hormone at the nerve 
endings. Ishibashi K et al. [12] found that the severity of PTSD was positively 
correlated with the level of dopamine in the urine and plasma of patients. The 
concentration of dopamine in the central nervous system is affected by mental 
factors and is mainly responsible for the lust and feeling of the brain. The mid-
brain dopamine system is associated with the psychomotor effects of drug addic-
tion and the control of reward mechanisms. Literature [13] [14] reported that 
the midbrain dopamine system and the midbrain cortex dopamine system also 
play an important role in learning and memory. PTSD is to some extent a men-
tal disorder associated with emotional memory. 

A number of animal experiments suggest that dopaminergic neurons in the 
amygdala and other regions of the limbic system are highly sensitive to traumat-
ic stress. The central application of dopamine agonists can reduce mortality after 
experimental traumatic stress in mice, and the use of dopamine receptor block-
ers can increase mortality after experimental traumatic stress in mice [15]. 

The DRD2 gene encoding the dopamine D2 receptor is located at 11q22-q23 
and is 65.8 kb in length. It consists of 8 exons and 7 introns and encodes a pro-
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tein containing 415 amino acid residues. It belongs to the G protein coupled re-
ceptor family, DRD2 gene can form two long isoforms (D2L) and short (D2S) by 
alternative splicing. D2L is multi-distributed and protruded from the posterior 
membrane, while D2S is distributed in the presynaptic membrane [16]. Studies 
have shown that dopamine D2 receptors are present in the human central nerv-
ous system and gastric mucosa, but are rarely distributed on the gastric mucosa. 

In human genetics research, the single nucleotide polymorphism of DRD2 
gene may have three types: gene polymorphism in promoter region, gene poly-
morphism in coding region, and polymorphism in non-coding region. Many stu-
dies have shown that the occurrence of PTSD is related to the DRD2 gene, and re-
search in this area has continued. A deletion/insertion mutation (−141 Cdel/ins) 
of one cytosine at position −141 in the promoter region is one of the most inter-
esting sites. The DRD2 gene encoding the D2 receptor is located in the 11q23 re-
gion of the chromosome, and has a total length of 270 kb, and has 8 exons. The 
TaqIA cleavage site exists on the D2 receptor gene, and the resulting TaqIA po-
lymorphism has two alleles A1 and A2, and three genotypes A1/A1, A1/A2, and 
A2/A2. Animal experiments have confirmed that dopaminergic neurons in the 
amygdala and other regions of the limbic system are highly sensitive to traumat-
ic stress. The use of dopamine agonists in the central nervous system can reduce 
mortality after experimental traumatic stress in rats, while dopamine receptor 
blockers have the opposite effect [17]. Non-coding region SNPs includes TapIA, 
B, and C. TapIA has four alleles A1-A4. Studies have shown that individuals 
with A2 alleles are more likely to develop tardive dyskinesia in men with PTSD 
[18]. Christianne et al. [19] studied a group of PTSD patients with substance 
abuse and found that the higher the frequency of DRD2TapIA, the higher the 
incidence of PTSD. Segman et al. [20] showed that the dopamine transporter 
SLC6A3 (DAT1) 3’ polymorphism is associated with the development of chronic 
PTSD. 

3.2. 5-HTTLPR and PTSD 

Serotonin (5-HTT) is an important transmitter of the central nervous system, 
and the gene encoding 5-HTT has been shown to be closely related to various 
psychiatric diseases. The 5-hydroxytryptamine transporter (5-HTTLPR) plays a 
crucial role in the delivery of 5-HTT transmitter activity. Foreign studies on 
5-HTTLPR began in the year of 1944. In 1996, Lesch reported on Science that 
5-HTTLPR has a great correlation with anxiety, making polymorphism research 
of this gene a hot spot [21] [22] [23]. At present, more researches are on the 
5-HTTLPR polymorphism related to emotion, spirit, personality disorder and 
personality traits. 5-HTTLPR has a 44 bp fragment deletion or insertion. The 
resulting alleles are S (containing 14 repeat units) and L (containing 16 repeat 
units), which constitute three genotypes SS, SL, LL. Y Liu et al. [24] explored the 
relationship between 5-HTTLPR polymorphism and combat exposure and 
PTSD diagnosis. The results showed a correlation between 5-HTTLPR genotype 
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and PTSD diagnosis in NHB veterans. NA Kimbrel et al. [25] explored the 186 
returned Iraqi and Afghan veterans genotyped as a 5-HTTLPR polymorphism. 
As a result, veterans carrying the S-allele of the 5-HTTLPR polymorphism may 
face an increased risk of adjustment problems and a lower quality of life after 
deployment to the theater. The results of the RH Pietrzak et al. [26] study sug-
gest that the low expression variant of the 5-HTTLPR polymorphism modifies 
the risk of PTSD. 

3.3. Other Gene-Related Findings Associated with PTSD 

1) Low expression of FKBP5mRNA may be associated with high levels of symp-
tomatic risk of PTSD [27] [28]. 2) GABA receptor subunit α3 polymorphisms 
GABRA2 are associated with post-traumatic PTSD in children [29]. 3) Studies of 
patients with PTSD who have experienced war have shown that the ApoE2 allele 
is associated with symptoms such as memory impairment [30]. 

4. Vision 

Although many advances have been achieved in the research of PTSD in recent 
years, there are still many problems that have not been solved, for example, the 
pathogenesis of PTSD caused by GA2, BA, etc., and whether PTSD neurophysi-
ological changes and emotional stimulation are encoded, etc., which are helpful 
to understand the high-risk factors of PTSD, also beneficial to the early inter-
vention and treatment of PTSD, providing new methods and ideas for future 
clinical practice and research. 
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