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Abstract: Objective To study the preventive effect of ginsenoside Rg1 on posttraumatic stress disorder (PTSD) in 
mice. Methods Single prolonged stress (SPS) animal model was adopted. Mice treated with normal saline, 
ginsenoside (Rg1) and sertraline after stress were divided into negative control group(SPS+NS), experimental 
group(SPS+Rg1) and positive control group(SPS+Sertraline) respectively, and a blank control group(NS) was set. 
On the 8th and 10th days after modeling, the viaduct cross maze experiment and the forced swimming experiment 
were respectively carried out. Results In the elevated plus maze experiment, the percentage of opening times of mice 
in the experimental group and the negative control group [(21.11±7.21) %, (20.80±9.06) %] was significantly lower 
than that in the blank control group and the positive control group [(44.99±7.69) %, (39.35±14.14) %,P < 0.0001].In 
the forced swimming experiment, the immobility time of mice in the experimental group and the negative control 
group [(64.05±24.27) s, (51.23±19.76) s] was significantly higher than that in the blank control group and the 
positive control group [(16.85±6.90) s, (33.26±20.30) s, P < 0.001]. Conclusion The normal dose of ginsenoside Rg1 
could not alleviate the anxiety and fear responses in the mice with post-traumatic stress disorder. 
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Introduction 
Post-traumatic stress disorder (PTSD) is a delayed and 
long-lasting mental disorder caused by life threatening 
events or severe trauma. Its symptoms mainly include 
pathological recurrence of traumatic events, avoidance 
of trauma-related clues, persistent high arousal, and 
emotional numbness1. PTSD has multiple causes and 
serious harms. Selective serotonin reuptake inhibitor 
(SSRIs) is currently recognized as the first-line 
treatment for acute and chronic PTSD2.However, 
long-term use of SSRIs has some side effects, 
including abnormal reactions of the central nervous 
system, gastrointestinal dysfunction and sexual 
dysfunction3.Previous studies have shown that 
ginsenoside Rg1, as an important active component of 
ginseng, belongs to the original ginseng triol type (see 
figure 1), has no toxic and side effects, and has 
neuroprotective and neurotrophic effects4,5, which can 
promote neurogenesis6.The purpose of this study was 
to investigate the preventive effect of ginsenoside Rg1 
on PTSD in mice. 
 
Materials and Methods 
The Material 
1. The animals: healthy male C57BL6 mice south 
model biology research center (Shanghai), 10-12 weeks, 
weight of 25 ~ 30 g, came here, 32, only 12 h, 12 
h/light/dark cycle 22 ~ 25 ℃, environment temperature 

humidity between 65 ~ 75%, free to eat drink, to adapt 
to at least 1 week after the experiment. 
 
2. Drugs and reagents: ginseng saponin Rg1 (chemical 
research center to provide basic medical college of Jilin 
university, purity > 98%), Sertraline (Tocris products), 
bromine DNA nucleoside uracil (Bromodeoxyuridine, 
Brdu) (Sigma products), rat anti Brdu monoclonal 
antibody (Accurate) Chemicals products, chicken to 
sustain mouse IgG (Invitrogen products). 
 
The method 
1. Model establishment: Single prolonged stress (SPS) 
modeling method developed by Liberzon et al was 
adopted7. The mice were fixed for 2h.After 20 min 
immediately forced swimming, water temperature 
24 ℃.Rest for 15 minutes after the use of ether 
anesthesia to complete loss of consciousness; Finally 
the mice were put back into the cage. 
 
2. Grouping and administration: mice were randomly 
divided into four groups, 8 mice in each group.(1) 
blank control group (sham, NS) : intraperitoneal 
injection of normal saline (10mg/kg/d), once a day for 
8d;(2) negative control group (SPS+NS after 
modeling) : intraperitoneal injection of normal saline 
(10mg/kg/d), once a day for 8d;(3) experimental group 
(injection of ginsenoside Rg1,SPS+Rg1 after 
modeling) : intraperitoneal injection of ginsenoside 
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(10mg/kg/d, normal saline solution), once a day for 
8d;(4) positive control group (SPS+Sertraline after 
modeling) : Sertraline was intraperitoneally injected 
(10mg/kg/d, normal saline solution) once a day for 8d. 
 
3. Behavioral measurement: (1) The elevated plus maze 
experiment(EPM): cameras were placed above the 
laboratory to monitor the activity of animals in the 
behavioral test, and video was collected for software 
analysis and the behavioral indicators were derived. 
The experiment was carried out on the eighth day after 
modeling. Referring to literature8 and slightly modified, 
the mice were placed in the center with the head 
towards the open arm, and their movements were 
recorded for 10min.Behavioral indicators such as 
residence time in the open arm and times of entering 
the open arm were recorded.(2) Forced swimming 
experiment(FS): referring to literature9, the experiment 
was carried out on the 10th day after modeling. 
Experiment container assumes the circular, 20 cm, 12 
cm in diameter, depth of 10 cm, water temperature 
24 ℃, observe the 10 min, record the motionless time 
of mice and first time incubation period of the state. 
The standard for immobility is that the mice float, with 
only small body movements to maintain balance. 
 
4. Statistical analysis: Data were expressed as mean ± 
S.E.M. ANOVAs were used for statistical comparisons 
between groups as described in the main text. The 
significance level was set to P< 0.05. 
 
Results 
1. Comparison of experimental results of elevated 
plus maze(EPM) in mice in each group 
There were significant differences in the percentage of 
time of entry (Fig.1A;Ordinary one-way ANOVA 
analysis, F (3,28) =12.64, P < 0.0001.)and residence of 
the four groups (Fig.1B;Ordinary one-way ANOVA 
analysis, F (3,28) =5.752, P < 0.01). There was no 
significant difference between the SPS+NS group and 
the SPS+Rg1 group (Fig.1A; Tukey's multiple 

comparisons test, P > 0.05,n=8). The percentages of 
open arm entry times in the SPS+NS group and the 
SPS+Rg1 group were significantly reduced compared 
with the NS and SPS+Sertraline group(Fig.1A; Tukey's 
multiple comparisons test, P<0.001 for NS vs. SPS+NS, 
P<0.001 for NS vs. SPS+Rg1, P < 0.001 for SPS+NS 
vs. SPS+Sertraline, P < 0.01 for SPS+Rg1 vs. 
SPS+Sertraline, n=8). The percentage of open arm 
residence time in the SPS+NS group and the SPS+Rg1 
group were significantly reduced compared with the 
NS group(Fig.1B; Tukey's multiple comparisons test, 
P<0.05 for NS vs. SPS+NS, P<0.05 for NS vs. 
SPS+Rg1, n=8).. Compared with the SPS+Sertraline 
group, the percentage of open arm residence time in the 
SPS+Rg1 group was significantly reduced (Fig.1B; 
Tukey's multiple comparisons test, P<0.05 for 
SPS+Rg1 vs. SPS+Sertraline, n=8P). 
 
2. Comparison of the results of forced swimming(FS) 
among the groups 
4 groups of mice showed significant differences in 
immobility time (Fig.2A;Ordinary one-way ANOVA 
analysis, F (3,28) =9.469, P < 0.001.) and incubation 
period (Fig.2B;Ordinary one-way ANOVA analysis, F 

(3,28) =3.704, P < 0.05.). There was no significant 
difference between the SPS+NS group and the 
SPS+Rg1 group (Fig.2A and B; Tukey's multiple 
comparisons test, P > 0.05,n=8).Compared with NS 
group, the immobility time of SPS+NS group and 
SPS+Rg1 group was significantly prolonged (Fig.2A; 
Tukey's multiple comparisons test, P<0.01 for NS vs. 
SPS+NS, P<0.001 for NS vs. SPS+Rg1, 
n=8).Compared with the SPS+Sertraline group, the 
mice in the SPS+Rg1 group also had significantly 
longer inactivity time (Fig.1A; Tukey's multiple 
comparisons test, P < 0.05 for SPS+Rg1 vs. 
SPS+Sertraline, n=8).Compared with the NS group, the 
latency time of the SPS+Rg1 group was significantly 
reduced (Fig.1B; Tukey's multiple comparisons test, 
P<0.05, n=8P). 

 
Figure 1. Comparison of experimental results of elevated plus maze(EPM) in mice in each group(A-B). (A) The number of times entered 

the open arms. The SPS+NS group and the SPS+Rg1 group were significantly reduced compared with the NS and SPS+Sertraline group and 
there was no significant difference between the SPS+NS group and the SPS+Rg1 group. (B) Time in open arms. The SPS+NS group and the 

SPS+Rg1 group were significantly reduced compared with the NS group, and the SPS+Rg1 group was significantly reduced compared with the 
SPS+Sertraline group . *P < 0.05,**P < 0.01 and ***P < 0.001 mean significant difference, n.s. means not significant comparison, n=8 mice for 

each group. All data are shown as means ± SEM. 
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Figure 2. Comparison of the results of forced swimming(FS) among the groups (A-B). (A) Immobility time in forced swimming test. The 
immobility time of SPS+NS group and SPS+Rg1 group was significantly prolonged, and there was no significant difference between the 

SPS+NS group and the SPS+Rg1 group. Compared with the SPS+Sertraline group, the mice in the SPS+Rg1 group also had significantly longer 
inactivity time. (B) The latency time in forced swimming test. Compared with the NS group, the latency time of the SPS+Rg1 group was 

significantly reduced. *P < 0.05, **P < 0.01 and ***P < 0.001 mean significant difference between groups, n.s. means not significant comparison, 
n=8 mice for each group. All data are shown as means ± SEM. 

 

Discussion 
Previous studies have shown that SSRIs have a 
preventive effect on PTSD and can alleviate PTSD 
related anxiety symptoms2,10,11 and reduce the 
immobilization time of forced swimming12, which is 
consistent with our study.This experiment also proved 
that sertraline can alleviate anxiety and fear 
symptoms.There are currently no studies on the 
prevention and treatment of PTSD with Rg1.Previous 
studies have shown that Rg1 can be used to treat acute 
and chronic depression and promote neurogenesis6, 
which has a protective effect on injured hippocampal 
neurons.But it's not contradiction with our study, the 
possible reasons are: (1) Rg1 improve activated brain 
derived neurotrophic factor (BDNF) in order to 
promote neurogenesis to treat depression, but PTSD 
and depression are two different diseases, etiology and 
pathogenesis are not completely consistent, chemical, 
biological changes in the body and brain are not 
completely consistent, such as better dexamethasone 
suppression test in PTSD, Rg1 can affect people with 
PTSD BDNF and after effects of BDNF on PTSD 
symptoms have reverse worth further discussing.(2) 
this experiment adopts the most appropriate dose 
according to the dose previously studied6,13.It is 
speculated that the concentration and dosage of Rg1 
may be insufficient, and the concentration of Rg1 can 
be increased for further study. In this study, the 
elevated cross maze experiment can correctly reflect 
the anxiety of mice14. After the stress was prolonged 
for a single time, the entry times and residence time of 
the open arm of the mice were significantly reduced, 
which could indicate that the exploratory behavior of 
the mice was reduced and the anxiety level was 
increased. After stress, sertraline was given as a 
preventive intervention, and the level of anxiety in 
mice was reduced. However, the symptoms of mice 
treated with ginsenoside Rg1 did not improve 
significantly, and there was no significant difference 
between the two groups. Forced swimming experiment 

can correctly reflect the fear of mice15.After the stress 
was prolonged for a single time, the inactivity time of 
the mice was prolonged and the incubation period was 
shortened, indicating that the fear level of the mice was 
increased. After stress, sertraline was given as a 
preventive intervention, and the fear level of the mice 
decreased. However, the symptoms of mice treated 
with ginsenoside Rg1 did not improve significantly. 
 
This study shows that a single prolonged stress 
successfully simulates some symptoms of PTSD, such 
as anxiety and fear, with good reliability. Immediate 
intervention by SSRIs after stress has certain effect on 
the prevention of PTSD. In contrast, Rg1 had no 
significant effect on symptom improvement. 
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