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Abstract: [ Objective] To establish a chronic stress inducing depressive disorder mouse model via chemical genetics ,
that helps to optimize the animal modeling method of chronic stress—induced depressive disorder.[ Methods] To continuous-
ly stimulate the rostral ventrolateral medulla (RVLM) of mouse by chemical genetic method to mimic the response to chron-
ic stress. The changes about behavior, blood pressure and major inflammatory factors of the animal models were corre-
spondingly observed. [ Results] The mouse model was established successfully. One hour after intraperitoneal administra-
tion of CNO, diastolic blood pressure and mean blood pressure were significantly increased in the model group compared
with the control. After four weeks of continuous administration, the total distance of movement, the total entering bouts,
the distance and duration of the central area in the model group were significantly decreased compared with the control in
the open field experiment. The results of sucrose preference and rotarod experiment suggested anhedonia and weakened mo-
tor coordination ability in the model group. The heart rate, blood pressure, expressions of IFN-vy and IL-10 in the model
group were higher than those in the control.[ Conclusions] Our model developed classic symptoms of depressive disorder ef-
ficiently and stably, as well as accompanying symptoms such as high blood pressure and mussy release of inflammatory fac-
tors. It provides a valuable scientific basis for improving the efficiency and stability of animal modeling of chronic stress—
induced depressive disorder.
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A: The original flowchart of our experiment; B: The original diagram of RVLM ; C: mCherry—RFP was observed in the mouse RVLM, which indicat-

ed the target genes of our expression vector have expressed stably in the Dbh—positive neurons of RVLM; D: The differences in heart rate (HR, ¢=

0.322 6, P=0.752 6), systolic blood pressure (SBP, t=2.177, P=0.050 2), diastolic blood pressure (DBP, ¢=3.157, P=0.008 3) and mean blood

pressure (MBP, ¢=3.112, P=0.009 0) between the model (n=7) and control group (n=7, two—tailed student’s t—test). ns: P>0.05, 1) P<0.01 compared

with the controls, control n=7, activated n=7, mean+SD

El1 RVLM X85/ R A B Th & 3L
Fig.1 Chemical genetic mice of RVLM were established successfully
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A : The original flowchart of our behavior experiments ; B: The original typical trajectory of model and control mouse in our open field experiment;C:

The differences in total distance (:=9.855, P=1.119X107"), time in central area (:=6.549, P=0.000 013), entering times into central area (1=9.251, P=

2.427 6x1077) and moving distance in central area (:=9.291, P=4.195 8x1077) between the model (n=8) and control group (n=8, two—tailed student’s t—

test). 1) P<0.001 compared with the controls, control n=8, activated n=8, mean+SD.BP: blood pressure; CNO: clozapine N-oxide; OFT: open field test;

FST: force swimming test; SPT: sucrose preference test
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Fig.2 Behavioral changes of model mice in open field experiment
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A: The original flowchart of sucrose preference experiment; B: The differences in sucrose preference percentage (1=4.663, P=0.000 5), total liquid
consumption (¢=0.4, P=0.696 2), sucrose consumption (1=2.754, P=0.0175) and pure water consumption (¢=4.828, P=0.000 4) between the model (n=7)
and control group (n=7, two—tailed student’s t—test). ns: P>0.05, 1) P<0.05, 2) P<0.001 compared with the controls, control n=7, activated n=7, mean+SD.
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Fig.3 Behavioral changes of model mice in sucrose preference experiment
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A: The original flowchart of rotarod experiment; B: The latency to fall off the rotarod of three trials per test was recorded; C:The differences in the
longest latent period to fall off the rotarod (t=8.832, P=0.000 021) between the model 1 (n=6) and control group (n=4, two—tailed student’s t—test). 1) P<
0.001 compared with the controls, control n=4, activated n=6, mean=SD.
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Fig.4 Behavioral changes of model mice in rotarod experiment
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A': General setup and behaviors of mice during the forced swim experiment (the original diagram); B: The original typical behaviors of mice during

our experiment; C: The difference in percentage of immobility between the model and control group ; D: The difference in immobility duration (1=0.4552,

P=0.657 1) between the model (n=9) and control group (n=5, two—tailed student’

s t—test). ns: P>0.05, control n=5, activated n=9, mean+SD.
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Fig. 5 Behavioral changes of model mice in forced swimming experiment
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A': The differences in heart rate (HR, 1=5.275, P=0.000 2), systolic blood pressure (SBP, 1=2.232, P=0.045 5), diastolic blood pressure (DBP, =

3.332, P=0.006 0) and mean blood pressure (MBP, 1=3.358, P=0.005 7) between the model (n=7) and control group (=7, two—tailed student’s t—test);
B:The differences in IFN-vy (t= 3.242, P=0.011 9), IL1-B (¢=0.394 4, P= 0.703 6), TNF-a (:=1.585, P=0.151 6) and IL-10 (¢=3.057, P=0.015 7) de-
tected by flow cytometry between the model (n=6) and control group (n=4, two—tailed student’s t—test). ns: P>0.05, 1) P<0.05, 2) P<0.01, 3) P<0.001

compared with the controls, control n=4, activated n=6, mean+SD.
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Fig. 6 The changes of blood pressure and inflammatory factors between the model and control group
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