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Abstract 
Posttraumatic stress disorder (PTSD) is to a persistently severe mental dis-
order which is caused by individual exposure to some unusual threatening or 
catastrophic stressful events. Its essential clinical manifestations refer to re-
peated playback of traumatic experience, durative avoidance of related clues, 
mental numbness or affection paralysis, and persistent increase of vigilance 
level. At present, the pathogenesis of PTSD has not been fully elucidated, and 
the clinical therapeutic effect has not been ideal. Generally, the classical ani-
mal model of PTSD is mouse; the domestic and international researches in 
the animal model of PTSD in recent years remain active, which are summa-
rized as follows. 
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1. Progress in PTSD Research 

According to foreign data, for men, the incidence of high incidence of PTSD in 
human trauma is rape (65%), war (38.8%), sudden death of the lover (12.6%), 
harassment (12.2%); for women, rape (45.9%), harassment (26.5%), physical as-
sault (21.3%), and sudden death of the lover (16.2%). Studies have shown that 
50% - 70% of individuals are exposed to traumatic events [1] [2]. American civi-
lians are 7% - 12%, and women are twice as many as men [3] [4] [5]. War veter-
ans: The Gulf War was 10.1% [6] and the Iraq War was 13.8% [7]. Studies have 
shown that the lifetime prevalence of PTSD in the general population is 5% for 
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men and 10.4% for women, and about 1/12 of the population is affected [8]. 
Many studies have shown that the age of adult cancer patients is inversely pro-
portional to the symptoms of PTSD [9] [10] [11]. It was also found that the age 
of children with cancer survivors was directly proportional to the PTSD score. 
The prevalence of women in the general population is twice that of men [12]. 
The time distribution of PTSD after different traumatic events is as follows: 1) 
Hurricane: incidence of PTSD in children 3 months, 7 months, 10 months after 
Andrew Hurricane. 

They are 86%, 76%, and 69%, respectively [13]. 2) Terrorist attacks: Jehel et al. 
[14] [15] found in the study of bomb attacks in Paris, France, that the prevalence 
of PTSD was 6 months and 18 months after the explosion. 

Don’t be 41% and 34.4%. The incidence of PTSD at 1 month and 6 months 
after the US “911” incident was 7.5% and 0.6%, respectively [16]. 3) Floods: 
North et al. [17] reported that the incidence of PTSD among flood victims was 
22% and 16% after 4 months and 6 months of flooding in St. Louis. 4) Cancer: 
the prevalence of PTSD in cancer patients is 3%-19%, and the lifetime preva-
lence is 10% - 22% [18]. Therefore, PTSD is receiving more and more attention. 

China is a country with high natural disasters. In the 100 years from 1908 to 
2008, four of the nine most destructive natural disasters in the Asia-Pacific re-
gion occurred in China. In recent years, major natural disasters such as the 
“Wenchuan Earthquake”, “Yushu Earthquake” and “Zhuqu Debris Flow” have 
occurred in succession. In addition to major natural disasters, general man-made 
disasters are also common in our country. The China Injury Prevention Report 
shows that there are about 200 million injuries per year in the country, and the 
number of deaths due to injuries is about 700,000 to 750,000, with an average of 
2000 per day. About 100,000 people die each year from traffic accidents in the 
country, and 480,000 people are injured. The direct economic loss is about 2.8 
billion Yuan. Every year, about 15,000 people died in various industrial and 
mining business accidents, and about 2.6 million people in the country were 
disabled due to work-related injuries. There are about 150,000 fires in the coun-
try each year, with an average loss of about 1.6 billion. In 2010, there were 627 
people who died in water transportation in China, 1604 people died in railway 
traffic, and 42 people were killed in civil aviation. Although PTSD is also a 
common serious psychological disorder among different disaster survivors in 
China, there are very few studies and practices on this disease, which seriously 
restricts the development of mental health plans and psychological assistance 
work. Therefore, from the actual situation in China, it is necessary to carry out 
systematic research on PTSD. 

According to the most widely used DSM-IV PTSD diagnostic criteria, the 17 
clinical symptoms involved in the clinical symptom criteria of PTSD are divided 
into three clinical symptom clusters, including: The first group is hyperarousal: 
manifested as persistent anxiety, irritability, insomnia, and decreased concentra-
tion; the second group surrounds the intrusions experience: although patients 
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have difficulty recalling stressful events autonomously, there are a lot of intru-
sive experiences of traumatic images, flashbacks and recurring painful dreams; 
the third set of symptoms is avoidance: patients avoid things related to traumatic 
events, alienation from people, no emotional experience (numbing Numbness 
and reduced interest in activities. The most typical symptoms are flashback, 
nightmares, and intrusive appearance, sometimes combined to be called re-expe- 
rience symptoms. These typical symptoms are considered to be direct or indirect 
effects of abnormal memory processing in patients with PTSD [19], so PTSD is 
considered to be a pathological memory-causing and persistent disease [20] [21]. 
Since the publication of DSM-IV in 1994, the three-dimensional clinical symp-
tom heterogeneity model of PTSD in DSM-IV has been extensively studied and 
supported [22]. At the same time, a large number of studies have shown that 
PTSD may involve different psychopathological and biological processes in dif-
ferent symptom clusters [23], and play different roles in the development and 
treatment of PTSD [24]. Therefore, the basic research on different symptom 
clusters of PTSD is of great significance for further understanding the physio-
logical mechanism and treatment of PTSD. In addition, there are the Emotion 
Numbing Model of King et al. (1998), the 4-dimensional Dysphoria Model of 
Simms et al. (2002), and the five-dimensional painful arousal model (Elhai et al., 
2011), but none of the latter three models are extensive and in-depth with 
DSM-IV, and have corresponding limitations (see Table 1). 

Typical PTSD symptoms can be considered as direct or indirect effects of ab  
 
Table 1. Detailed table of four models of clinical symptoms of PTSD. 

DSM-IV PTSD Symptom DSM-IV Emotional numbness model Mental pain model Painful arousal model 

B1. Intrusive thinking Instruction and 
re-experience 

Instruction and re-experience Instruction and 
re-experience 

Instruction and 
re-experience 

B2. Nightmare 

B3. Flashback 

B4. Emotional response 

B5. Physiological response 

C1. Avoiding trauma-telated thoughus, etc. Active avoidance 
and emotinal 

numbness 

Active avoidance Active avoidance Active avoidance 

C2. Avoiding clues that can suggest trauma 

C3. Selective foegetting Emotinal numbness Mental pain Emotinal numbness 

C4. Loss of interest 

C5. Emotinal alienation 

C6. Numbness 

C7. Losing confidence in the future 

D1. Sleep problem High arousal state High arousal state  Painful arousal 

D2. Irritability 

D3. Attention problem 

D4. Excessive alertness High arousal state Anxiety 
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normal memory processing in patients with PTSD [25], so PTSD is considered 
by some professional researchers to be a persistent disease caused by pathological 
memory [26] [27]. Recent studies have shown that PTSD is a disease caused by 
the participation of the neuroendocrine system, the central nervous system, and 
the immune system. The abnormality of the memory system occupies the most 
important position in the occurrence and development of PTSD. Many of the 
current problems are still unclear, such as differences in brain function changes 
between the acute and chronic phases of PTSD. However, from the above neu-
roimaging evidence, we can assume that the brain regions of the brain are more 
or less involved in the process of memory. The coordination work of the whole 
brain may be a prerequisite for the body to remember well, and PTSD may be 
caused by damage to one or more memory systems. In the study of neuroimag-
ing to explore the pathology of abnormal memory of PTSD, scholars have found 
inconsistent and even contradictory results. The possible causes are different 
durations of PTSD, different severity of disease, sample size differences, differ-
ences in types of trauma, comorbidities in other mental illnesses, whether they 
have undergone treatment [28], and diverse analytical methods. PTSD is not 
static, but changes and changes over time [29]. For patients with chronic disease, 
the activity of amygdala and mPFC is negatively correlated, while the acute course 
is positively correlated. 

2. Advantages and Development Trends of Non-Human 
Primate Models in Disease Research 

Animal models commonly used in medical research include monkeys, tree 
shrews, pigs, dogs, rabbits, rats, mice, fruit flies, nematodes, zebrafish, etc., 
which have unique effects in various disease research. Depending on the purpose 
of the study, different types of animal models can be used as disease models to 
effectively achieve research goals. 

Using the disease model of mice can basically understand the pathogenesis of 
most human diseases, but to truly describe the pathogenesis of human diseases, 
especially the pathogenesis of major diseases that threaten humans, it must rely 
on a more evolved model animal. In particular, studies involving human safety 
and ethics, such as the efficacy and side effects of drugs, require large model 
animals, preferably non-human primate models. If the disease model of mice is 
essential in mechanistic studies, disease models of large animals are indispensa-
ble before going to clinical applications, especially those genetically engineered 
non-human primate disease models [30]. Only by minimizing the genetic dif-
ferences between model animals and humans can we maximize the proximity to 
human physiological conditions and maximize the safety of research results into 
clinical treatment. New drugs in China have been proven to fail more than 95% 
in Phase I, II, and III clinical trials. The main reason is that many animal models 
of new drugs only stay in rats, mice, or canines. The genetic difference between 
these animals and humans is an important reason for the failure of clinical trials 
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of new drugs. Studies have found that macaques have a good genetic approxima-
tion (97.5%), dogs are 19%, and rats are only 14% [31] [32] [33], suggesting that 
animal models with high levels of evolution are more advantageous. 

The monkey in non-human primate is an ideal model animal with 98% ho-
mology with the human genome and is highly similar to humans in terms of tis-
sue structure, immunity, physiology, metabolism and social activities. Monkeys 
have a very important role in the study of human diseases, especially infectious 
diseases. Macaques can infect infectious diseases that are unique to humans, es-
pecially infectious diseases that cannot be replicated by other animals. It is very 
similar to humans in terms of blood lipids, atherosclerosis, the nature and loca-
tion of various neurological diseases, clinical symptoms, and the therapeutic ef-
fects of various drugs. In addition, macaques are also the best animal models for 
studying diseases such as nervous system diseases, AIDS, cancer, diabetes, men-
tal illness, surgical diseases and cardiovascular diseases. 

International research and utilization of primates are highly valued. There are 
dozens of primate research institutions in the United States, and there are eight 
national primate research centers supported by the federal government. Almost 
all of the projects funded by the US NIH, the world’s largest biomedical research 
funding agency, are based on basic research on disease, some directly related to 
disease, and some may be indirectly related to disease. Statistics of the interna-
tionally renowned scientific journal Nature Genetics magazine published in 
2010, 81.6% of which are related to the disease. It has also been shown that the 
impact factors of many journals closely related to disease research are increasing 
year by year, which fully demonstrates that basic research around diseases has 
become a major part of biomedical research. 

3. PTSD Animal Model 

In the research process of PTSD, behavioral methods inevitably play an impor-
tant role. In 1996, Pynoos RS et al. used electric stimulation technology to con-
struct a mouse model of PTSD, and studied its behavioral response and startle 
response, successfully simulating similar behavioral symptoms in patients with 
PTSD [34]. In 2006, Li S et al. constructed a mouse model of PTSD from male 
ICR mice, using foot-radiation stimulation, followed by a 3-week conditional 
suggestion to study the behavioral improvement of sodium valproate and diaze-
pam in this PTSD model [35]. In 2007, Siegmund A and Wotjak CT used a sin-
gle foot-radiation stimulation to construct a PTSD animal model in C57BL/6N 
and C57BL/6Jola mice to study the conditional and sensitizing stimuli in the two 
lines. In 2008, Pibiri F et al. used the principle of social isolation to isolate mice 
for 3 - 4 weeks, successfully constructed a mouse model of PTSD, and studied 
the related mechanisms [36]. Tamaki K et al. used the forced swimming for 3 h 
to study the expression changes of hippocampus genes and proteins in mice 
[37]. Among them, the strong stress model can better simulate human PTSD. 
SPS is an animal model of PTSD that exhibits clinical signs and neuroendocrine 
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changes in PTSD and is an internationally recognized animal model of PTSD 
mice [38] [39] [40]. 

Current classical animal models include: 1) predator stress; 2) social defeat; 
3) shock; 4) re-straint and shock; 5) serial prolonged stress, SPS. Different 
animal strains as well as gene knockout and genetic recombination lines also 
provide a wide range of resources for research. Although there is no ideal 
PTSD animal model to date, the existing models can partially mimic the 
symptoms of human post-traumatic stress disorder. Relying on these models 
can recognize the mechanisms by which a series of phenomena occur in the 
nervous system [41] [42]. 

Most studies suggest that there is a “dose-effect” relationship between stress 
intensity and the incidence of PTSD, and the higher the stress intensity, the 
greater the likelihood of illness [43]. At the same time, some scholars believe that 
PTSD is caused by pathological memory caused by traumatic events, not the 
event itself [44]. In mammals, including humans, emotions can play a role in 
regulating learning and memory processing. PTSD [45], as a mood disorder, can 
also cause damage to memory function. 

The PTSD animal model primarily tests changes in animal behavior and phy-
siology by administering severe traumatic stress to the animal, which is stress 
intensity (dose) dependent and may persist over a longer period of time or 
gradually increase over time. The research focuses on the fear conditioning of 
associative learning and the sensitization of non-associative learning. These are 
two different learning processes. The former is associated with traumatic mem-
ory, manifesting as pathological recurrence, avoidance, and high alertness to 
traumatic cues; The latter is not directly linked to traumatic memory, mainly 
characterized by high arousal, irritability, increased startle response, emotional 
numbness and social withdrawal. The two have different neurobiological foun-
dations. PTSD is a clinical entity composed of a series of psychiatric symptoms. 
In basic research, researchers generally explore the neurobiological mechanisms 
of a “single” symptom through a single animal behavioral model. The most stu-
died are the conditional fear memory model and the specific brain mechanism of 
the sensitized model. 

4. Summary 

An animal model of post-traumatic stress disorder requires not only the record-
ing of the behavioral characteristics of post-traumatic stress disorder complexity, 
but also the factors that influence the experiment. These factors depend on the 
vulnerability or resilience of the individual to the injury, such as the effects of 
genetic susceptibility, early life experiences, and social factors. The study of 
PTSD is greatly limited due to the lack of suitable animal models. Its neurobio-
logical pathogenesis research and clinical treatment are facing great difficulties. 
We need to explore further suitable PTSD animal models, and non-primate ma-
caques may be a better choice. 

https://doi.org/10.4236/jbbs.2019.94015


J. C. Guo et al. 
 

 

DOI: 10.4236/jbbs.2019.94015 180 Journal of Behavioral and Brain Science 
 

Funded Projects 

2016 Hainan Provincial Key R&D Project, No. ZDYF2016112. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this pa-
per. 

References 
[1] Kessler, R.C., Sonnega, A., Bromet, E., et al. (1995) Posttraumatic Stress Disorder in 

the National Comorbidity Survey. Archives of General Psychiatry, 52, 1048-1060.  
https://doi.org/10.1001/archpsyc.1995.03950240066012 

[2] Breslau, N., Kessler, R.C., Chilcoat, H.D., et al. (1998) Trauma and Posttraumatic 
Stress Disorder in the Community: The 1996 Detroit Area Survey of Trauma. Arc-
hives of General Psychiatry, 55, 626-632. https://doi.org/10.1001/archpsyc.55.7.626 

[3] Breslau, N. (2001) Outcomes of Posttraumatic Stress Disorder. Journal of Clinical 
Psychiatry, 62, 55-59.  

[4] Breslau, N. (2001) The Epidemiology of Posttraumatic Stress Disorder: What Is the 
Extent of the Problem? Journal of Clinical Psychiatry, 62, 16-22.  

[5] Meewisse, M.L., Nijdam, M.J., De Vries, G.J., et al. (2005) Disaster-Related Post-
traumatic Stress Symptoms and Sustained Attention: Evaluation of Depressive Symp-
tomatology and Sleep Disturbances as Mediators. Journal of Traumatic Stress, 18, 
299-302.  

[6] Kang, H.K., Natelson, B.H., Mahan, C.M., Lee, K.Y. and Murphy, F.M. (2003) 
Post-Traumatic Stress Disorder and Chronic Fatigue Syndrome-Like Illness among 
Gulf War Veterans: A Population-Based Survey of 30,000 Veterans. American 
Journal of Epidemiology, 157, 141-148. https://doi.org/10.1093/aje/kwf187 

[7] Clark-Hitt, R., Smith, S.W. and Broderick, J.S. (2012) Help a Buddy Take a Knee: 
Creating Persuasive Messages for Military Service Members to Encourage Others to 
Seek Mental Health Help. Health Communication, 27, 429-438.  
https://doi.org/10.1080/10410236.2011.606525 

[8] Dietrich, H., Al Ali, R., Tagay, S., Hebebrand, J. and Reissner, V. (2019) Screening 
for Posttraumatic Stress Disorder in Young Adult Refugees from Syria and Iraq. 
Comprehensive Psychiatry, 90, 73-81.  
https://doi.org/10.1016/j.comppsych.2018.11.001  

[9] Allen, S.N. (1994) Psychological Assessment of Post-Traumatic Stress Disorder: 
Psychometrics, Curent Trends and Future Directions. Psychiatric Clinics of North 
America, 17, 327-349. https://doi.org/10.1016/S0193-953X(18)30118-7 

[10] Alter, C.L., Pelcovitz, D., Axelrod, A., et al. (1996) Identification of PTSD in Cancer 
Survivors. Psychosomatics, 37, 137-143.  
https://doi.org/10.1016/S0033-3182(96)71580-3 

[11] Davidson, J.R., Hughes, D., Blazer, D.C. and George, L.K. (1991) Post-Traumatic 
Stress Disorder in the Community: An Epidemiological Study. Psychological Medi-
cine, 21, 713-721. https://doi.org/10.1017/S0033291700022352 

[12] Mason, J.E., Le Bouthillier, D.M. and Asmundson, G.J.G. (2019) Relationships be-
tween Health Behaviors, Posttraumatic Stress Disorder, and Comorbid General An-
xiety and Depression. Cognitive Behaviour Therapy, 48, 184-199.  
https://doi.org/10.1080/16506073.2018.1498119  

https://doi.org/10.4236/jbbs.2019.94015
https://doi.org/10.1001/archpsyc.1995.03950240066012
https://doi.org/10.1001/archpsyc.55.7.626
https://doi.org/10.1093/aje/kwf187
https://doi.org/10.1080/10410236.2011.606525
https://doi.org/10.1016/j.comppsych.2018.11.001
https://doi.org/10.1016/S0193-953X(18)30118-7
https://doi.org/10.1016/S0033-3182(96)71580-3
https://doi.org/10.1017/S0033291700022352
https://doi.org/10.1080/16506073.2018.1498119


J. C. Guo et al. 
 

 

DOI: 10.4236/jbbs.2019.94015 181 Journal of Behavioral and Brain Science 
 

[13] Lubit, R., Rovine, D., Defrancisci, L., et al. (2003) Impact of Trauma on Children. 
Journal of Psychiatric Practice, 9, 128-138.  
https://doi.org/10.1097/00131746-200303000-00004 

[14] Jehel, L., Paterniti, S., Brunet, A., Ducheta, C. and Guelfid, J.D. (2003) Prediction of 
the Occurrence and Intensity of Post-Traumatic Stress Disorder in Victims 32 
Months after Bomb Attack. European Psychiatry, 18, 172-176.  
https://doi.org/10.1016/S0924-9338(03)00043-9 

[15] Jehel, L., Duchet, C., Paternity, S., Consoli, S.M. and Guelfi, J.D. (2001) Prospective 
Study of Posttraumatic Stress in Victims of Terrorist Attacks. Encéphale, 27, 393-400.  

[16] Galea, S., Vlahov, D., Resnic, H., et al. (2003) Trends of Probable Post-Traumatic 
Stress Disorder in New York City after the September 11 Terrorist Attacks. Ameri-
can Journal of Epidemiology, 158, 514-524. https://doi.org/10.1093/aje/kwg187 

[17] North, C.S., Kawasaki, A., Spitznagel, E.L., et al. (2004) The Course of PTSD, Major 
Depression, Substance Abuse, and Somatization after a Natural Disaster. The Jour-
nal of Nervous and Mental Disease, 192, 823-829.  
https://doi.org/10.1097/01.nmd.0000146911.52616.22 

[18] Andrykowski, M.A., Cordovan, M.J., McGrath, P.C., et al. (2000) Stabilty and 
Change in Posttaumatic Stress Disorder Symproms Following Breast Cancer Treat-
ment: A 1-Year Follow-Up. Psycho-Oncology, 9, 69-78. 

[19] Layton, B. and Krikorian, R. (2002) Memory Mechanisms in Posttraumatic Stress 
Disorder. The Journal of Neuropsychiatry and Clinical Neurosciences, 14, 254-261.  

[20] Elzinga, B.M. and Bremner, J.D. (2002) Are the Neural Substrates of Memory the 
Final Common Pathway in Posttraumatic Stress Disorder (PTSD)? Journal of Affec-
tive Disorders, 70, 1-17.  

[21] Rubin, D.C., Berntsen, D. and Bohni, M.K. (2008) A Memory-Based Model of Post-
traumatic Stress Disorder: Evaluating Basic Assumptions Underlying the PTSD Di-
agnosis. Psychological Review, 115, 985-1011.  

[22] Marshall, G.N., Schell, T.L. and Miles, J.N. (2013) A Multi-Sample Confirmatory 
Factor Analysis of PTSD Symptoms: What Exactly Is Wrong with the DSM-IV 
Structure? Clinical Psychology Review, 33, 54-66.  
https://doi.org/10.1016/j.cpr.2012.10.004 

[23] Strigo, I.A., Simmons, A.N., Matthews, S.C., et al. (2010) Neural Correlates of Al-
tered Pain Response in Women with Posttraumatic Stress Disorder from Intimate 
Partner Violence. Biological Psychiatry, 68, 442-450.  
https://doi.org/10.1016/j.biopsych.2010.03.034 

[24] Brewin, C.R. (2011) The Nature and Significance of Memory Disturbance in Post-
traumatic Stress Disorder. Annual Review of Clinical Psychology, 7, 203-227.  
https://doi.org/10.1146/annurev-clinpsy-032210-104544 

[25] Clouston, S.A.P., Deri, Y., Diminich, E., Kew, R., Kotov, R., Stewart, C., Yang, X.H., 
Gandy, S., Sano, M., Bromet, E.J. and Luft, B.J. (2019) Posttraumatic Stress Disorder 
and Total Amyloid Burden and Amyloid-β 42/40 Ratios in Plasma: Results from a 
Pilot Study of World Trade Center Responders. Alzheimer’s & Dementia (Amster-
dam, Netherlands), 11, 216-220. 

[26] Ferretti, F., Pozza, A., Bossini, L., Del Matto, L., Desantis, S., Olivola, M., Gualtieri, 
G., Coluccia, A. and Fagiolini, A. (2019) A Comparison of Physical Comorbidities 
in Patients with Posttraumatic Stress Disorder Developed after a Terrorist Attack or 
Other Traumatic Event. Journal of Neuroscience Research, 97, 543-553.  
https://doi.org/10.1002/jnr.24373  

[27] Kim, Y.-K., Amidfar, M. and Won, E. (2019) A Review on Inflammatory Cyto-

https://doi.org/10.4236/jbbs.2019.94015
https://doi.org/10.1097/00131746-200303000-00004
https://doi.org/10.1016/S0924-9338(03)00043-9
https://doi.org/10.1093/aje/kwg187
https://doi.org/10.1097/01.nmd.0000146911.52616.22
https://doi.org/10.1016/j.cpr.2012.10.004
https://doi.org/10.1016/j.biopsych.2010.03.034
https://doi.org/10.1146/annurev-clinpsy-032210-104544
https://doi.org/10.1002/jnr.24373


J. C. Guo et al. 
 

 

DOI: 10.4236/jbbs.2019.94015 182 Journal of Behavioral and Brain Science 
 

kine-Induced Alterations of the Brain as Potential Neural Biomarkers in Post- 
Traumatic Stress Disorder. Progress in Neuro-Psychopharmacology & Biological 
Psychiatry, 91, 103-112. https://doi.org/10.1016/j.pnpbp.2018.06.008  

[28] Fernandez, M., Pissiota, A., Frans, Ö., Von Knorring, L., Fischer, H. and Fredrik-
son, M. (2001) Brain Function in a Patient with Torture Related Post-Traumatic 
Stress Disorder before and after Fluoxetine Treatment: A Positron Emission Tomo-
graphy Provocation Study. Neuroscience Letters, 297, 101-104.  
https://doi.org/10.1016/S0304-3940(00)01674-8 

[29] Shalev, A.Y., Freedman, S., Peri, T., Brandes, D., Sahar, T., Orr, S.P. and Pitman, 
R.K. (1998) Prospective Study of Posttraumatic Stress Disorder and Depression 
Following Trauma. American Journal of Psychiatry, 155, 630-637.  
https://doi.org/10.1176/ajp.155.5.630 

[30] Niu, Y.Y., Yu, Y., Bernat, A., et al. (2010) Transgenic Rhesus Monkeys Produced by 
gene Transfer into Early-Cleavage-Stage Embryos Using a Simian Immunodefi-
ciency Virus-Based Vector. Proceedings of the National Academy of Sciences of the 
United States of America, 107, 17663-17667.  
https://doi.org/10.1073/pnas.1006563107 

[31] Disotell, T.R. and Tosi, A.J. (2007) The Monkey’s Perspective. Genome Biology, 8, 
226. https://doi.org/10.1186/gb-2007-8-9-226 

[32] Richard, A., Jeffrey, G., et al. (2007) Evolutionary and Biomedical Insights from the 
Rhesus Macaque Genome. Science, 316, 222-234.  
https://doi.org/10.1126/science.1139247 

[33] Gibbs, R.A., Rogers, J., Katze, M.G., et al. (2007) Evolutionary and Biomedical In-
sights from the Rhesus Macaque Genome. Science, 316, 222-234.  

[34] Pynoos, R.S., Ritzmann, R.F., Steinberg, A.M., Goenjian, A. and Prisecaru, I. (1996) 
A Behavioral Animal Model of Posttraumatic Stress Disorder Featuring Repeated 
Exposure to Situational Reminders. Biological Psychiatry, 39, 129-134.  
https://doi.org/10.1016/0006-3223(95)00088-7 

[35] Li, S., Murakami, Y., Wang, M., Maeda, K. and Matsumoto, K. (2006) The Effects of 
Chronic Valproate and Diazepam in a Mouse Model of Posttraumatic Stress Dis-
order. Pharmacology Biochemistry and Behavior, 85, 324-331.  
https://doi.org/10.1016/j.pbb.2006.08.015 

[36] Pibiri, F., Nelson, M., Guidotti, A., Costa, E. and Pinna, G. (2008) Decreased Corti-
colimbic Allopregnanolone Expression during Social Isolation Enhances Contextual 
Fear: A Model Relevant for Posttraumatic Stress Disorder. Proceedings of the Na-
tional Academy of Sciences of the United States of America, 105, 5567-5572.  
https://doi.org/10.1073/pnas.0801853105 

[37] Tamaki, K., Kamakura, M., Nakamichi, N., Taniura, H. and Yoneda, Y. (2008) 
Upregulation of Myo6 Expression after Traumatic Stress in Mouse Hippocampus. 
Neuroscience Letters, 433, 183-187. https://doi.org/10.1016/j.neulet.2007.12.062 

[38] Kohda, K., Harada, K., Kato, K., et al. (2007) Glucocorticoid Receptor Activation Is 
Involved in Producing Abnormal Phenotypes of Single-Prolonged Stress Rats: A 
Putative Post-Traumatic Stress Disorder Model. Neuroscience, 148, 22-33.  
https://doi.org/10.1016/j.neuroscience.2007.05.041 

[39] Yamamoto, S., Morinobu, S., Fuchikami, M., Kurata, A., Kozuru, T. and Yamawaki, 
S. (2008) Effects of Single Prolonged Stress and D-Cycloserine on Contextual Fear 
Extinction and Hippocampal NMDA Receptor Expression in a Rat Model of PTSD. 
Neuropsychopharmacology, 33, 2108-2116.  

[40] An, X.L. and Zheng, X.G. (2008) An Animal Model of Post-Traumatic Stress Dis-

https://doi.org/10.4236/jbbs.2019.94015
https://doi.org/10.1016/j.pnpbp.2018.06.008
https://doi.org/10.1016/S0304-3940(00)01674-8
https://doi.org/10.1176/ajp.155.5.630
https://doi.org/10.1073/pnas.1006563107
https://doi.org/10.1186/gb-2007-8-9-226
https://doi.org/10.1126/science.1139247
https://doi.org/10.1016/0006-3223(95)00088-7
https://doi.org/10.1016/j.pbb.2006.08.015
https://doi.org/10.1073/pnas.0801853105
https://doi.org/10.1016/j.neulet.2007.12.062
https://doi.org/10.1016/j.neuroscience.2007.05.041


J. C. Guo et al. 
 

 

DOI: 10.4236/jbbs.2019.94015 183 Journal of Behavioral and Brain Science 
 

order and Its Neurobiological Mechanism. Advances in Psychological Science, 16, 
371-377.  

[41] Ursano, R.J., Li, H., Zhang, L., et al. (2007) Models of PTSD and Traumatic Stress: 
The Importance of Research “From Bedside to Bench to Bedside”. Progress in Brain 
Research, 167, 203-215. https://doi.org/10.1016/S0079-6123(07)67014-9 

[42] Adamec, R., Holmes, A. and Blundell, J. (2008) Vulnerability to Lasting Anxiogenic 
Effects of Brief Exposure to Predator Stimuli: Sex, Serotonin and Other Fac-
tors—Relevance to PTSD. Neuroscience and Biobehavioral Reviews, 32, 1287-1292.  
https://doi.org/10.1016/j.neubiorev.2008.05.005  

[43] Wang, M., Armour, C. and Li, X. (2013) The Factorial Invariance across Gender of 
Three Well-Supported Models: Further Evidence for a Five-Factor Model of Post-
traumatic Stress Disorder. The Journal of Nervous and Mental Disease, 201, 145-152.  
https://doi.org/10.1097/NMD.0b013e31827f627d 

[44] Dere, E., Pause, B.M. and Pietrowsky, R. (2010) Emotion and Episodic Memory in 
Neuropsychiatric Disorders. Behavioural Brain Research, 215, 162-171.  

[45] Daskalakis, N.P., Yehuda, R. and Diamond, D.M. (2013) Animal Models in Transla-
tional Studies of PTSD. Psychoneuroendocrinology, 38, 1895-1911.  
https://doi.org/10.1016/j.psyneuen.2013.06.006  

 
 

https://doi.org/10.4236/jbbs.2019.94015
https://doi.org/10.1016/S0079-6123(07)67014-9
https://doi.org/10.1016/j.neubiorev.2008.05.005
https://doi.org/10.1097/NMD.0b013e31827f627d
https://doi.org/10.1016/j.psyneuen.2013.06.006

	Research Progress on Post-Traumatic Stress Disorder and Its Animal Model
	Abstract
	Keywords
	1. Progress in PTSD Research
	2. Advantages and Development Trends of Non-Human Primate Models in Disease Research
	3. PTSD Animal Model
	4. Summary
	Funded Projects
	Conflicts of Interest
	References

