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BE BN LLRRKE (VPA) FENEEARESHARAMUINNBEAEERFES (ASD) EHIRZ. BEMIAKT
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L[HELW/NRRIETR, WX, BE=BHRTHAXR. BRFELR. FiFLih. ¥ XEERKELR. KX
BEX, WE VPA FENEEANNARMUS/NE MR, BEMIARTANEMm, SR 22 125 d 5 VPA T, 2
FRRISETZA 50%, MrmZFA 25%, MHERFTERR TERERIES VPA IFHT, =HEHRXk. BERFETL
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Comparison of various valproic acid injection strategies in inducing a mouse
autism model
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Abstract  Objective To analyze the disparities in social, emotional, and cognitive behaviors between male and female mice
with autism spectrum disorder (ASD) induced by various valproic acid (VPA) exposure methods, and to establish a foundation
for selecting experimental animal sex and induction method in the VPA-induced ASD model. Methods At 12.5 days of
gestation, mice received 600 mg/kg VPA injected intraperitoneally, while the control group received an equivalent volume of
normal saline. At 14 days post-birth, mice were administered 400 mg/kg VPA injected subcutaneously, with the control group
receiving the same volume of normal saline. Mortality and abortion rates were monitored post-administration, and the impact
of various VPA exposure methods on the social, emotional, and cognitive behaviors of male and female mice was examined
through a series of three-box social behavior experiments, self-grooming assessments, open field tests, Y-maze trials, and
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water maze evaluations. Results The mortality rate among pregnant rats at 12.5 days of gestation following VPA injection was
50%, and the abortion rate was 25%. No fatalities occurred following postnatal subcutaneous or intraperitoneal VPA
administration. The three-box social experiment, self-grooming experiment, and open field experiment indicated that both
sexes of VPA mice displayed social impairments, novelty-induced social deficits, repetitive stereotyped behaviors, and
anxiety-like behaviors in comparison to the control group, irrespective of the injection method. Y-maze spontaneous
alternation and water maze experiments indicated that male mice administered VPA prenatally and subcutaneously postnatally
exhibited cognitive deficits, whereas those injected with VPA intraperitoneally postnatally demonstrated a propensity for
cognitive impairment without statistical significance; female mice exposed to VPA through various methods did not exhibit
cognitive impairments. Conclusions The mortality and abortion rates of pregnant mice exposed to VPA before birth were
higher, as no deaths occurred after subcutaneous or intraperitoneal injection after birth. Male mice subjected to postnatal
subcutaneous and prenatal VPA administration had autism-like characteristics, including diminished social interaction,
repeated stereotyped actions, heightened anxiety, and cognitive impairment; results in female mice were unstable. Postnatal
intraperitoneal administration of VPA led to moderate social and social novelty deficits with slight anxiety-like behaviors,
with no significant cognitive impairment.

Key words  valproic acid; autism spectrum disorder; prenatal injection; postnatal subcutaneous injection; postnatal
intraperitoneal injection
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1.3.1 MERITIRERIESY VPA IES ASD 128
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FRAEA 12,5 d IEIEEST VPA J5 5 min PUHIE T DU BERE L 3 B0 R 0 K P RERR FER . 4R 2
Ji 24 h N, ZRBIBET-ZFN 50%, FRELMERr=% A 25%, fFiEFEN 25% (R 1) . MHILZ T, H
AJEE 14 RITRNRAEFES VPA JG, T2 K FiEG 2 EIEEN, 24 h WIRKAIET:, f7iE
F I 100% (£ 1) .

K1 VPARFES 77 M BAFE gttt CEu%)
Table 1 Survival statistics of mice based on various vpa injection methods (number/percentage)

AL R PIEN 415 A7 Bers il It
Time Administration Groups Survival Mortality Abortion Total
pagicE::h “ o
o st Control group 3 (100%) 0 0 3 (100%)
Prenatal Intraperitoneal injection VPA 4 3 (25%) 6 (50%) 3 (25%) 12 (100%)
VPA group
BN G S
z
Subcutaneous FyHRL 24 (100%) 0 0 24 (100%)
injection/Intraperitoneal ~ Control group
= injection
Postnatal B VPA 41 0 o
Subcutaneous injection VPA group 25 (100%) 0 0 25 (100%)
W S VPA 4 0 o
Intraperitoneal injection VPA group 23 (100%) 0 0 23 (100%)
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T, MRS VPA BT T NS VPA A, MR, LR FRIEEES VPA AR, £
WREENR 1 5FEMNE EYESGITH2ER (B 1A-C) , BaHMR A EHEE. A
M, 76 ARG VPA FIMER A, NIRBLH Wi THRZRFEA DMK 1 s (B 10 .
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Bl 1 ARG 7 U e VPA N BRI = A8 4R 22 25 (n=10~13)
Note: A~C, Trajectory graphs, activity durations and sociability index of male and female mice in the social ability test following pren atal
VPA injection, postnatal subcutaneous VVPA injection and postnatal intraperitoneal VVPA injection, respectively. Compared with the
unfamiliar mice 1 group, ""P<0.001, "™P<0.01, “P<0.05. Compared with control group, ¥P<0.05.

Figure 1 Three-chamber social assessment of male and female VPA mice with various injection techniques (n=10~13)
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prenatal VPA injection, postnatal subcutaneous VPA injection and postnatal intraperitoneal VPA injection, respectively. Compared with the
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unfamiliar mice 2 group,

P<0.001. Compared with control group, 4P<0.05.
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Figure 2 Three-chamber social novelty assessment of male and female VPA mice with various injection techniques (n=10~13)
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&l 3 VPA 7~ [ (3 5 77 200f AN SR ZIBRREAT 9 K520 (n=10~13)
Note: A~C, Self-grooming duration of male and female mice following prenatal VPA injection, postnatal subcutaneous VPA injection and
postnatal intraperitoneal VPA injection, respectively. Compared with the control group, "“P<0.001, "P<0.05.

Figure 3 The effects of different injection methods of VPA on the stereotypic behavior of mice (n=10~13)
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control group, “P<0.05.

Figure 4 The impact of various VPA injection techniques on the anxiety-related behavior of mice (n=10~13)
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Note: A~C, Frequency of arm entries for male and female mice following prenatal administration of VPA, postnatal subcutaneous
administration of VPA and postnatal intraperitoneal administration of VPA, respectively. D~F, Spontaneous alternation rate of male and
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Figure 5 Y-maze experiment of mice with different injection methods of VPA (n=10~13)
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Figure 6 Morris water maze test of mice with different VPA injection routes: place navigation training phase (n=10~13)
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Figure 7 Morris water maze test of mice with different VPA injection routes: spatial probe trial phase (n=10~13)
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