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Improvement of a mouse model of valproic acid-induced autism

ZHENG Wenxia, HU Yuling, CHEN Di, LI Yingbo, WANG Shali

College of Basic Medicine, Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To establish an improved mouse model of valproic acid (VPA)-induced autism that better mimics human
autism. Methods We established mouse models of autism in female C57 mice by intraperitoneal injection of sodium valproate
either at a single dose (600 mg/kg) on day 12.5 after conception (conventional group) or in two doses of 300 mg/kg each on
days 10 and 12 after conception (modified group), and the control mice were injected with saline only on day 12.5. The
responses of the mice to VPA injection, the uterus, mortality rate, and abortion rate were compared among the 3 groups. The
morphology and development of the offspring mice were assessed, and their behavioral ontogeny was evaluated using 3-
chambered social test, social test, juvenil play test, and open field test. Results The mortality and abortion rates were
significantly lower in the modified model group than in the conventional group (P<0.01). Compared with those in the control
group, the offspring mice in both the conventional group and the modified group showed developmental disorders (P<0.05).
The mortality rate of the newborn mice was significantly lower in the modified group than in the conventional group with a
rate of curvy tail of up to 100% (P<0.001). The offspring mice in both the modified group and conventional group exhibited
autism-like behavioral abnormalities, including social disorder and repetitive stereotyped behavior (P<0.05). Conclusion The
mouse model of autism established using the modified method better mimics human autism with reduced mortality and
abortion rates of the pregnant mice and also decreased mortality rate of the newborn mice.
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Tab.1 Comparison of fertility in pregnant mice (11, %)

Group Abortion Mortality Normal Totality

Control 0 (0%) 0(0%)  9(100%)  0(0%)

Traditional 23(60.53%) 4 (10.53%) 11 (28.94%) 38 (100%)

Improved 0 (0%) 000%)  10(100%) 10 (100%)

P 0.002 0.566 <0.001

P: Improved group vs traditional group.
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Fig.1 Observation of the uterus and the fetal mice at 18 days of gestation.

Gre o R A A R IR E A A T (B AEE
Wl A7k b AL G R B 245 H e BRI YA i L
AT R TRERZ (P<0.001) . FAEBLIESLIG &
GRSl R AL A SRR HEAH (P<0.01)

242 EHAMATH FAFBUESIE T, o RAMFFE
Ff i) 22 15 B (P<0.05) , L Ge 4l 5% BRAH 122 5708
GuiteFE L (P>0.05) . Wizt |, ol K2 /Nl [ e
FEEUD TR RRAL (P<0.05) , TifEGe 4l S X A 2 ] 25 5
Tege T L(P>0.05) A& Ge 2 AF EAL FR /DX A2
(P<0.05) , it B 2H 5 % BR4H 2 ) 22 S et 270 3L
(P>0.05).

243 £JE B LGl A B AR IME T
I SX IR Z [ 22 7 g 222 X (P>0.05) .

3 He
NIRE B 120~24 d B4 LA AT R T

BRI, R T B 2 2R 50 K B R PIVMURE &
AL SRR TR 2, A T F o R 3, AR e 4]
W, IR FABUEIN 245 VPA Y200 i A 241 A PRV B 20
RIS M4 12.5 dEEX AR, At 25
S SRR I S VPA, RT ST [ PAAE shi Ry | HeAsil
SR F PASE B D)2 B R M T o
SRR EA A AR . (EA L AR N FAL G s T,
F PARE /NSRS i BRI A i T Bt [R5 2
J7 G IR L 2B 2 AR T IR A N PR Al A7
TERERZE S

ABFFERRT/INERAE 12.5 d ISF—VR RS s 1 55 VPA
600 mg/kg MIALBLA 2 1k, 2210 dF 12 d il
252 VPA 300 mg/kg J , KIALG RN BT 40RE S
RS B B A PAERET TR . 7 I SR AT
SEIG A S I A BB S T, B R 2 FE G
LT AR RS, P2 S () R Sl R R R s



http://www.j-smu.com

J South Med Univ, 2019, 39(6): 718-723 <721 -

Control group

2 R

Traditional group

Improved group

\

Fig.2 Observation of newborn mice. A: Control group; D-F: Traditional group; G-I: Improved group.
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Fig.3 Weight (A) and tail length (B) of the offspring mice in the 3 groups. ***P<0.001, improved group vs
control group, *P<0.05, traditional group vs control group, “P<0.01, traditional group vs control group, “P<

0.001, traditional group vs control group.
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Fig.4 Tail of the offspring mice on day 10 after birth.
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Tab.2 Rates of stillbirth and curved tail in the offspring mice (11, %)

Traditional group

Group Stillbirth Curved tail mice Totality
Control 0 (0%) 0 (0%) 13 (100%)
Traditional 3 (12.5%) 1 (4.27%) 24 (100%)
Improved 0 (0%) 14 (100%) 14 (100%)
P 0.283 0.001
P: Improved group vs traditional group.
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Fig.5 Behavior comparison of the offspring mice in
the 3 groups. A: 3 chambered social test; B: social
test; C: juvenil play; D, E: Open field test. *P<0.05,
*#P<0.01, ***P<0.001.
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