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Abstract: Objective To explore the effects of intraperitoneal epigallocatechin-3-gallate (EGCG) on cerebellar Purkinje

cell morphology and autism-like behaviors in valproic acid-induced autistic offspring mice. Methods A valproic acid
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( VPA) -induced mouse model of autism spectrum disorder ( ASD) was established. Following intraperitoneal injection
of epigallocatechin-3-gallate (EGCG ), hematoxylin and eosin ( H&E) staining and immunofluorescence were per-
formed to evaluate the effects of EGCG on VPA-induced pathological changes in cerebellar Purkinje cells. Behavioral
tests including the three-chamber social interaction test, open field test, elevated plus maze test, novel object recogni-
tion test, and Morris water maze test were performed to assess differences in social behavior, spontaneous locomotor
activity,, anxiety-like behaviors, and learning/memory performance among control mice, VPA-exposed mice, and VPA
+ EGCG-treated mice. Results H&E staining and immunofluorescence analyses revealed that intraperitoneal administra-
tion of EGCG reversed VPA-induced reductions in cerebellar Purkinje cell density and ameliorated pathological altera-
tions in offspring ASD model mice. In the three-chamber social test, EGCG administration improved social preference
deficits and restored novelty-induced social interaction in VPA-exposed mice. Behavioral assessments further demonstra-
ted that EGCG significantly reduced hyperactivity in novel environments ( open field test) and alleviated anxiety-like
behaviors (elevated plus maze test) in VPA-induced offspring. Additionally, EGCG enhanced novel object recognition
memory in the novel object recognition test and mitigated spatial learning and memory impairments in the Morris water
maze. Conclusion EGCG treatment ameliorates the VPA-induced reduction in the number of cerebellar Purkinje cells

and the associated pathological changes in the cerebellum of offspring autistic mice, resulting in an improvement in
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ASD-like behavioral abnormalities.
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Figure 1 Results of H&E staining ( A) and immunofluorescence staining ( B) in mouse cerebellum
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Figure 2 Results from the three-chamber sociability test

A. Representative track plots and heatmaps of social testing (Phase 1) in the three-chamber sociability test ( S1: Social
stimulus chamber; E;Empty chamber); B. Exploration time in the social stimulus ( S1) chamber; C. Social index
(SI). “2P< 0.01 vs. Control group; ** P<0.01 vs. VPA group.
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Figure 3 Results from the three-chamber social novelty preference

A; Representative track plots and heatmaps of social preference testing (Phase 2) in the three-chamber social novelty
preference test( S1: Familiar mouse chamber; S2. Unfamiliar mouse chamber) ; B: Social interaction time in the social
stimulus (S2) chamber; C: Total time spent in the proximity of the two cages was measured; D: Social preference index
(SPI). #P<0.05,* P< 0.01 vs. Control group; *P<0.05, ** P<0.01 vs. VPA group.

2.4 EGCG AT¥ZE VPA S FRIMMENRE X

E B AR R & SR PR

W s, 3 4] /s Bk A A DX Tk 5
ERAEGHFE L (F=9.32,P=0.001), SIEH#4H
FHEE, VPA ZH/IN B A HhCs DX i vk 250 ik o />
HESAGIFE X (22.40+4.98 vs. 14.25+2.31,
g=6.05,P<0.001,n=8) , 434 18 = 1 5 EGCG 7,
5 VPA 4, VPA+EGCG 41/ B A vt IX I,
ARG, H 25 28 Gt % 5 X (14.25+£2.31 vs.
19.20+3.62,9=3.72,P=0.005,n=8) ; [di},3 21/
B HP s DX Bl B ] (F = 14.60, P<0.001) |7
O IX IS SR B (F=13.54, P<0.001) W37

188 OFEI( F=45.75,P<0.001) 25 A 5 i1% 5 X,
5 Control ZHAH b, VPA 2H /N BUZE HR 0 DX 38017 Bisf [
[(40.24+8.99)s vs. (22.53+3.63)s,q=7.16,P<
0.001,n=38]  HLo X8k 1% sl A I 25 [ (309.79+46.60)
cm vs. (193.21+36.59)cm,g=7.13,P<0.001 ,n=8] Lk
K37 B #8550 OFEI (0.20£0.03 vs. 0.09+0.02,
g=12.19,P<0.001,n=8) ¥ />, #&/~ VPA 41/
TEFE R S ER BT I ) SR B Hh A R B4 P R
B H EREIT MGG, S8 KT S EGCG
J&, VPA + EGCG 41 /Iy B v 0 X331 3l 19 1) ]
[(22.53+3.63)s vs. (37.12+7.27)s,q=5.90,P=
0.001,n=8] HLr X IRTE S HE 25 [ (193.21+36.59) cm



»L
&

i KK

FUR
2

iz

(B % R 64 % 1

vs. (277.28+53.90)cm,q=5.14,P=0.021,n=8] Lk
KW 3 4545 % OFEL (0.09£0.02 vs. 0.19+0.02,
g=11.18,P<0.001,n=8) ¥y14Mm, H2ERAGI ¥

B FRTEN e h | 2ad 7 TS EGCG Al
A VPA 755 710 ASD /) BUZE BT 5 PR rh X o £
JEBPRAS  fE /N A K TG SRR Rl WL 4,

/1
{

= e e
=
)

e -Q.
o ,{

HhO DX f B [ /s

[l 4

v}

RO XIS Bl S /em

W™ S SE A B S A5 TP A SEARRAT AR S I S g 2 R

544.60 473.55

VPA+EGCGZ]
E
400 03r
- *
300 o
S
=
Sz
200 2
2
100 Pl

AW 3550/ BRIE ST AR 5 B /N B A O BRI R C o/ BRAE A0 XKB0E S i E] . D2 /NRFE PG X
WGBSR s E. 0 IR 4858 OFEL, *P<0.01 vs. IFH#4H; "P<0.05, ""P<0.01 vs. VPA 4.
Figure 4 Results from the autonomous exploratory behavior and anxiety in the open field test under a novel environment
A': Representative track plots and heatmaps in the open field test; B: Center entries OFT; C. Inner area time; D Inner

area distance; E: Open field exploration index. ““P< 0.01 vs. Control group; "P<0.05, **P<0.01 vs. VPA group.

2.5 EGCG ¥ # VPA FSFRINMENREE

2E

AR R S, 3 A TR /)N BR A T R
SREHE 43 e (F=5.04, P=0.016) JF U 1% 50
HIREBE 43 e (F=6.94, P=0.005) 5 A 5=
X, SIEHYIH L, VPA 4/ B TFBUE I o 1 e
) 43 FE (0.44+0.05 vs. 0.30+0.09, g=4.16, P =
0.020,n=8) , JF it & 1% 2l 9 I 50 H 43 L (0.51 =
0.075 vs. 0.36+0.08,4=4.90,P<0.001 ,n=8) ¥JH] i

W, HERA G EE L, #27R VPA A/ K
N g, 2l E RS EGCG 5, 5 VPA
ZHAAEL , VPA+EGCG 2H /N BUZE T RS 3% 2 A Bst 1] 7
43 H.(0.30£0.09 vs. 0.42+0.12,4=3.54,P=0.044,
n=8) JFHUE I 3 i R ECE 43 LL 3 B e b, H 22
SAGHFE X (0.3620.08 vs. 0.49+0.11,9=4.13,
P=0.021,n=8) ,#&m~, Lt i s 1 5 EGCG n] iz
VPA 15 311X ASD /NRIYMEIEREEE . WA S5,



B8R 55 EGCG X IMUAE /N /I I 5 B A B A5 by~ B 52 i) ol

B

w

TR I S 6] 7 53 HE /%

5 P AT TR E SR XN RIS AR B M R A

' 1035.1 . 805.80

VPA+EGCGH

a

0.8

TR S EOA 53 L%

A R E SR/ Bs S AR B2/ BRE TR 6 S I R] 20 e C /N IR T U 3 s B9 U8 20

. “P<0.05,“P<0.01 vs. IEH 4 ; *P<0.05 vs. VPA 4,
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A: Representative track plots and heatmaps of the novel object recognition test; B: Total sniffing time in the two novel
object areas; C: Sniffing time in the novel object areas; D: Discrimination index (DI). “*P< 0.01 vs. Control group;

"P<0.05, “"P<0.01 vs. VPA group.
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Figure 7 Results from Morris water maze test on spatial learning and memory in mice
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crossings. “ P<0.05, ““P< 0.01 vs. Control group; “P<0.05, “*P<0.01 vs. VPA group.
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