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Abstract: [Objective] To obtain a mouse model of chronic obsessive—compulsive disorder with a shorter modeling
time and longer symptom duration, we improved an existing method to obtain a simple and stable mouse model of chronic
obsessive—compulsive disorder. [Methods] 22 mice were randomly divided into experimental group (n=11) and control
group (n=11) . The mice were injected subcutaneously with 0.75 mg/kg quinpirole solution or the same amount of saline in
the neck for 19 consecutive days and were put into the compulsive behavior training device. The drinking behavior and
drinking volume of the two groups were recorded during training, and the effects of quinpirole on the behavior of mice were
evaluated. After training, behavioral studies such as open field test, elevated plus maze test and new object recognition test
were conducted to evaluate the anxiety state and cognitive ability of the mice after modeling. In addition, immunofluores-
cence experiments were performed to explore the neural mechanism of behavioral changes in mice. [ Results] Quinpirole
injection combined with behavioral training for 19 days could effectively induce compulsive checking behavior without anxi-
ety or cognitive decline in mice (P<0.001), and this behavior lasted more than 28 days after training. In this model, sever-
al brain regions on the cortical-striatum—thalamic—cortical circuit were activated (P<0.000 1).[ Conclusion] Chronic quin-
pirole administration combined with behavior training can effectively construct a mouse model of OCD with an obvious and
stable phenotype, and effectively shorten the time required for modeling.
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Fig.1 A training device for compulsive checking behavior
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Original training and analysis methods

38 days (saline or quinpirole injection once / 2 days)
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Optimized training and analysis methods

19 days (saline or quinpirole injection once a day)
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A: Original training and analysis methods; B: Optimized training and analysis methods.
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Fig. 2 Original and optimized methods of training and analysis of compulsive checking behavior
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A-B: During training, the number of drinking water and sucrose
solution in the first hour (A) and the second hour (B) of mice in both
groups. C: During training, the amount of water and sucrose consumed
by mice in both groups. Data are presented as means + SEM (n=8/
group). 'P <0.05, %P <0.001, ¥P<0.0001; ns stands for no significance.
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Fig.3 The mice showed obsessive—compulsive

disorder-like checking behavior induced by quinpirole
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A-B: After exchanging the positions of sucrose solution and water, the frequency of drinking water was increased in quinpirole mice relative to sa-
line mice in the first hour (A) and the second hour (B). Data are presented as means + SEM (n=8/group). P <0.05, 2P <0.01, > P <0.001.
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Fig.4 The obsessive—compulsive disorder-like checking behavior in the quinpirole group did not decrease with the change

of sucrose bottle positions
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A-C: The number (A) and time (B) of entry into the central area and the total distance (C) in OFT. D: Time to enter open arm in EPM. E and F: The

exploration time (E) and the discrimination index (F) in the NOR test. Data are presented as means + SEM (n=8/group). VP <0.05, PP <0.01; ns stands

for no significance.
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Fig.5 The quinpirole mice had no anxiety behavior or cognitive dysfunction

24 EMTFEMERBEBRETARNUEFIFL
s

TEVNREE R G 1Y 28 d L, FR A5 8K T iZ I s
EATIN /N R SRIAAGAEAT R, SR 5 3 A UK 2 T 22
3 AT B 7 OB FEAT G oA, S5 SR R B, I 2k
ZERE A 28 d, SEES 2 AR B K R BT 8 2 v T
%A (F, ,=20.860,P =0.000; [£]6) .
25 ERFHEESMNEMHREBERENREESD
B X #h 22 T iE P A B 5

TE LRI RS FRAT A B s ik & mT DA

B/ RRIE s R AT o . AT
TG R X AT N R AT R R AL . P
FATHAT T c—fos B TIEDCILG . c—fos FEH MR
K2 P 2 T A0 ML T P ) AR AR B L 24 A Il XY
c—fos FIKIG TN, BE A% 52 W AH R A il X7 A= 1 B
RGN FERXA SR, TR AR ZH /) R
I c—fos FE B 11 2% JZ |2 (prelimbic cortex, PrL; t,=
5.554, P=0.000) | M &5 i pz J2= [ A0 455 S 0 HE B2 Jot
(lateral orbital cortex, 1.O) 8 HE ;¥ it (ventral or-
bital cortex, VO; LO+VO: ¢,=6.384, P=0.000) F1



418 HlR AR 2 (R A2 ) 43 %

407

301

Bounts/n

201

104

~©- Saline, water
-~ QNP, water
=@~ Saline, sucrose

©- QNP, sucrose

1 3 3 7 14

21 28 35

After training, the number of drinking water and sucrose solution in both groups. Data are presented as means = SEM (n=8/group). "'P <0.05, *'P <

0.01, ¥P <0.001, 4 p<0.000 1; ns stands for no significance.
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Fig. 6 Quinpirole—induced compulsive checking behavior could last more than 28 days
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A: Representative image of c—fos in different brain regions. Scale bar: 100 wm. B: Compared with the control group, the expression of c—fos in PrL,
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Fig.7 C-fos expression increased in several brain regions of quinpirole model mice
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Table 1 Comparison of existing quinpirole—induced obsessive—compulsive disorder models

) Dosage Dimensions of o Training ) Ritualistic
Species o i ,, Training frequency Duration of symptoms .
(mg/kg) training device (cm’) cycle behavior
Rat 0.50 160x160%x60 Twice a week 10 weeks = +
Mouse 0.75 25x16%19 Once two days 38 days 21 days =
Mouse 0.75 37x26X34 Once a day 19 days More than 28 days =
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