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— Bl PTEN JE& AT DA IRARGE £ bl b B4 St iR 80 R U5 7

SR Rk AR TR BN B B SN
(' THPESRSFE —WEERILAER, M 450099, #7Td P E 25 K FILAE 2K, 50 450046)

BE B® WE-FhER (VPA) FI PTEN I (ADV) 64 B 3 9 PTEN £ [K R ASD 4 BRI (VPA-ADV) ,Jf 5
VPA F1 ADV PFIME GEARIEA T LU, U B AR AR 1 0YR YT ASD i ish. ik BME212.5 d (1) Wistar K RSN
2 41,53 257 VPA(600 mg/kg) FIA55) 1 (9 AR 3R K AR VPA FIIE# 4. 18581 A= 4y SRR BT 6 B AR B (7] | R B R T 56 0
EH AL RIENLSr 3 41, 20 10 KB E 1B (NS) 40 8¢ (ADV) 21, i 8 [ P X B (ADV-NC) 45 ; VPA ZH 4 iR 20 H,
BEALA A 2 40, R 10 3R BN NG IR (VPA) 4 N IR ES G938 TR (VPA + ADV) 241, 4R 5 A4 R ARk R 8
K ERE G SR ] BB AR B0 21 H A 24T Jy 2 R I M 2H 4 el B RE S 45 4 5 3 i S B 4 Ak Western blot , g-
PCR J5 #4530 PTEN (PI3K AKT GSK38 MBP kK, &R 5 NS 4% FUE =4 B L, VPA 4122 [R36 7= 4 FRIR B % 5
M A FTREIENE , BAEAE , RME S AR RS (P <0.05) o 3 AMEERIZH 5 NS AR T3 18, BRI K18, it
PSR (P <0.05) , H. VPA + ADV 4R3O B3 o 3 AIBERIR 173000 5 rp s At ) (1) 85 00 548 YR B 15 70 4% Bif ) 5
NS HE S A LI FE N (P <0.05) , AFRIFELR T VPA + ADV 4 B 3B/ (P <0.05) , HiZd . A RIF B L
(P<0.05), =#tt3g5L8id, VPA + ADV 413E ASEZE46 7 2 R B LA B ds B ] ) e Ji (P < 0. 05 ), FL A 7K 2K B S0 v 48 31 °F-
BT FE A A ARG 2R = R BRAREIOHE D (P <0.05) o i 5 At 5 WL SR IDF IR IX B AR 2 4544 S NS S5 M5 i e . 5
NS ZHAH LY, ADV-NC ZH B85 45 F4 0L, 3 B BERE 2510 43 2 (L A7 AE ASD i BEUTE KRB 3L 4, Forh VPA + ADV 2 i
BEIIE YR W, P BT AR . e LA  Western blot [ q-PCR Z5 3432 1] VPA + ADV 41 PTEN £3K T /2 50% , 5
Sy, AKT MBP 38353955, GSK3B Kk &K (P <0.05) , HEELHALFN Western blot 45375 3 MERIZH 5 NS 4H PI3K %
KRG 2R A g-PCR 50 3RR 3 AR ) PIBK-mRNA 323k B 485 (P <0.05) , H i VPA + ADV 448 b il B3 -
56 VPA + ADV Ji% PTEN-ASD BTUTHAT & ASD BiME K & 50 IR, HAL 2 FE GBI B S BN RS AR TG 77 2 5
PTEN JE B R 8 0] 5 i L

KR PTEN; JUMUAE ; S PALTY ; 9 R

PESES Q9533
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cells, ROS might play a more significant role in mediating the apoptosis and autophagy induced by usnic acid in
NCI-H358 cells.
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B —3k 43, CBEIA 2 ASD FIAH 4k B RAT 1Y
WOOLRTERG N~ . kBB ASD H & i PTEN
R KA E R H W, RAERA N 2% ~20%",
PTEN 7£ ASD fixigl 21 v 558 3% 3k, 38 1o W R fb i 4%
5 ARG 4ok IO P2 2R . PTEN J2:4h 58
B ARG U4 R T, il o PI3K/AKT/GSK3 {5
ST ASD MR AT N INEET o RS RE R
J2 ASD J& A5 (1) g 3 A B 2 LA, A A 45 A el AR 2
ASD HyH 25 B AR AR RS L IR WE Y A 22 UK I v
S ER (valproic acid, VPA) J5ik3Emb I, 454
AD-PTEN-shRNA T3 A, 4% PTEN LA T
P ASD 4 BRI ( VPA-ASD) , 5 VPA ADV S
1) ASD 25 MLl A5 7 43 53 %8 B, Azl PTEN JE 4]
TSR & PI3K/AKT/GSK33 #1 MBP TR LI E
FIPEBLREL, anF 3% 1 FiR

1 #ESHE

1.1 SRIEE AFE Wistar K RMEM: (200 ~ 250
)12 L HEPE(300 ~ 350 g) 12 ., i B R B Sk 5
) % H A R A F e, G A% GIE: SCXK ()
20190003 , {7 g H P2 24 R 2 A8 B S 50 Sl W) 48 2%
2SR5 . DWLL202109005

1.2 LAY RMEF EHHNLRM (D
) ,0. 4 g/ 3, FERTE (TN ) Tl 2545 PR /) A7, 4t
5:0J6151, RIPA (i) R BCA H H & 1 1)
& (B S KW BORA R F) 5 SDS B A il
R & (U U [ B AE MR A IRSUE A F]) 538
e iR & 9t R 1RGN & (P At E R A
FeAMRAFD) s LB [ E I (B0 Servicebio 24 H]) o
1.3 X8R JKREEEE KA R 5L (iR

BAG BERHABR A ] s B R A (6t A YRk
ABRAT]) ; SDS-PAGE B Jig Hi Uk H 5% 4l ( 11 K g
BHEARA ) s BEGAL (£ [E Bio-Rad 28] ) 5 B
PL(HE[E Eppendorf 23 W] ) , 7 55 L F W G058 ( H A4
Hitachi 23 #]) o
1.4 73k
1.4.1 VPA zugfes)  {HSTHNIKEREN 0.25 g ¥
T 100 mLA:FER K FL B B2 250 mg/ mLiE K
1.4.2 BB GHE&  EIERAE Wistar K[
WEPE 12 HHEbE 12 L GE R IAEE 1 o MEME R B %
L1 Lo 8 SHE Bl ISF 08 006 7% 2400 2k v s 00 386G 5
TONZZZEE 0 Ky 225 12,5 RuT W52 22 B EE AL
30 VPA 218 HAFNIE R 414 2, VPA 447 [k S
Ji 1 5 600 mg/kg PN IR 4K , 1E 5 2HIE IR 1 5 S AR
TR AR K . BEYLEBOE #2412 B 30 H, 0 ik
H(NS) 2H i B¢ (ADV) 545U 24 1 75 %) B (ADV-
NC) 41, 541 10 H;FEHLEEE VPA 414§ 20 2B
HLArk VPA BEHIZH AN VPA + ADV 25, &:4H 10 H
ADV A A JE 55 1 R, 4 B G Bk R ), IR
BM [ T FAR G, kA K, TG S A4 A
SLEB, TH TR KBl LA A A 22 M0 i =, G = 3 S A
Fr: (X, Y) =(1.5,1.1)mm HEZAH 2.5 mm, 5
LIRSk T 22 18 112 6 shRNA-PTEN Jif55E 2 L,
PRFE 2 min J5IR RS RERIHEE, B KA RS
1 ¥k, ADV-NC 41 g ] fisi = 73 5[] 55 57 & (19 AD-
PTEN-shRNA 2 pLAERBATEXT IR, VPA + ADV 4028
VPA ARG 1 R, M ADV 24 7 i Ab 3,
1.4.3 KR PTEN A RIUHKMRBER & N TIE
/NERN T PTEN (13235, i 36 F AR 5 5
RI(AdS) [ #5717 PTEN [ 5% shRNA [ 4l {6 B 7%

%1 PTEN EETiEE ASD 4 R EB R LB EEE

Tab.1 Establishment, comparison and identification of animal models of autism with down-regulated PTEN gene

Model Name Method

Advantage Disadvantage

Ideal Model PTEN conditional

knockout mouse model

Tissue-specific Cre tool mice were

mated to obtain PTEN homozygous

(DPTEN germline mutation
(@QPTEN was down-regulated by 50%

High in price

(DVirus sequence can be verified repeatedly Non-PTEN germline
(QPTEN down-regulated mutation
(3Lower in price

(DPTEN germline mutation PTEN was down-
(@Cheap price, high live production rate regulated by 30%

(DCheaper price, high live birth rate

(PTEN-CKO) deletion mice®’
Model 1 ADV Model
Postnatal  intracerebroventricular
injection of adenovirus!'"’
Model 2 VPA Model Valproic acid ( VPA ) was
injected intraperitoneally
at 12.5 days of gestation'!!]
Constructed VPA-ADV Model Model 1 combined with Model 2
Model

(@PTEN was down-regulated by 50%
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(AD-PTEN-shRNA, B 3UEAE YR A BR A A )
O R T LR 35 ZE R BURL pAdEasy-U6-CMV-
EGFP, ffi[f] AdEasy REtfU%E, ¥ shRNA 572 T
RAHIERE , HE— 0 b S iR )5 , 1 5 A
SR EEE ZR kL pAdeasy-1 [ E. coli BJ5183 B2 2H
HLIEAT R e B AR E AL, IF A 293A hfue, 44l
AbJ5 B4 BR 95 75 % JE &, HBAD-Adeasy-r-PTEN shR-
NAI-EGFP 6.0 x 10" PFU/ml, HBAD-EGFP NC %I #g
6.0 x 10" PFU/mL, {fi A shRNA 51T .

Top strand ; GATCCGTTCTCCGAACGTGTCACG-
TAATTCAAGAGATTACGTGACACGTTCGGAGAATT-
TTTTC

Bottom strand ; AATTGAAAAAATTCTCCGAACG-
TGTCACGTAATCTCTTGAATTACGTGACACGTTCGG-
AGAACG

shRNA J3 514 A i U] 137 5524 : Xho [, Hind
Im,

1.5 SKIgdstrtain

1.5.1 FHAE WEIFDsE VPA 4151 NS 424
S R, I 4l B P R H 52 Sl U AR S T
14 21 Higm AR S 2K VSR . a0 i
BRI O

1.5.2 #RWAZRA EHLENE 21 HiR4
SRR BELI 3 4l B, Z Bk IR, A EM. [ € FF
ARG B RGBTk b BUPHIG A DX 31 %%
AT H LUORAT T LB [ M, 38 S P B 5
o

1.5.3 % RAZ4TAH S5m0 21 HIE S5 AL R&
10 HApolakeT 3 a4t ac s i s . A AT E
SRR K B SR WS

1.5.4 faaesris & 24bn 21 Hig% B
ZARENLEL 3 KA, STk BRI, B R, & T ok &
B X BT T 4% 22 5 W b S e 41
b5 .

1.5.5 Western blot #4221 H ¥4l B AR 4H FEHLEL
3 HAhE, QBRI , O M, BT vk b, B (a)
(51170 i DA E2a

1.5.6 qRT-PCR #n 21 H 4 R a4l ALE 3
R, CRERRIE , BRI, & T ok & b, B )
Gy Z, AR 5343 % T JC RNA i 1.5 mLEP
A FNEE K B 2 mLEP 8 H 9Ot & PCR A Ak
ZH 4 rh PTEN \PI3K ,AKT ,GSK3B . MBP mRNA %}
FKikiE,

1.6 Zit=4iE /1] SPSS 26. 0 AL 4174k

P A, B A B R S A R R
R SR ] R S R, A e T .14 .21
HB RS, T PEREEE DL « =5 F0R ., BEPLT
U0 R A P 2R ST AR AS R LB, TSR L 2
BRI 7 2255 PRI, 73 A >R PR ST AEAS ¢ 4G
B, A AN R 7 22551, AT AR « K, ZEH A HE
BOR B H R 05 22 00 M , J7 22 5% I B AR L AR
F K565, 25 SR H Bonferroni ¥ 5 J7 22 A SRR
JH Welch 350 F #5356, 2 5 L% % ] Dunnett’ s T3
o KKK a =0.05,P <0.05 AZERAGIFE
X,

2 #HR

2.1 ZRSBREBEBRE L5858 Hif
BURIN 228914 T 22 d W4 B, R WL Hirp 3
HOMERUE = 3641 32 HONS g4 B, o™ e Ae e,
HAN S HE R I A = 56 1 VPA 41405, Hidh st
75 HL B L 8.9% 5 1% 7 51 W, B R R
62. 7% EEWITE R 37. 2% L EWMIE % 23.5% , I,
1,

2.2 FEEHREKEEER 5 NSHARIE™
SRS EL, VPA 20 28 BRI 77 4 BRUMAR T 6 4% 1A T o
B (B 2A) B R KK S (K 2B) (i
MR B R (P <0.05) (& 2C) , B 45 2 4))
BRI T2 5, 78 VPA 25958 /e R, 4h BUAR
s, AR K EBRE AT51521% .

2.3 AHREKEEER 5 NSYLEXTE,3
MBI L) AT 52 R BT g0 (18 3A) B K
OB RKIKE (& 3B) 7 Higk 14 HER A 21 Hil
T S I TR (P < 0..05) , 136 W Bl & >4k
H 188 RG22 5B W Es (B 3C) , Rkt & 41
4 A T 22 5,3 BRI ) AR 459 , AE K R
HIRGE 1T75h2E18 , VPA + ADV 4L £l 2
2.4 HERMEITAHERNER

2.4.1 FRBAETLHRAY B R NHAR
WA a4 R ULIE 4,5 NS 44 B4, 3 di st
TR S0 55 v A B[] 3265 300 A YR B LB i ks
B ] 22 S a2 L (P <0.05)

242 FRABEETHRABRFLXE HRERFHE
R, ARy 2 A RFF B R BRI, 4
MBS X e 27, VPA + ADV 41 H 8l vk 8 i />
(P<0.05), HiZ48 . HRIFFEBREm L (P <
0.05) i8] VPA + ADV 20 %)) KL Z0 4 17 Ky 5 W .o
WE S5,
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D 70r
60
< 50
<
5 40 EH1 ZRECHRULWER
§ 30 b Fig. 1 Comparison of curved tail and skeletal
E 20k deformities in pregnant rats with live births
A . Crooked tail deformity;B; Skeletal deformities; C; Multiple deformi-
10 . .
ties; D :teratological rate.
0
Curved tail Rate of skeletal Multiple malfor
deformity rate malformations mation rate
Asor Ns Bsor s & 30 [INS
sl VPA mt VPA 25k VPA
— — 20F
230 2 30t 2
3 e 2 15
220t . 2 20 . £ *
10F
*
10 + 10 sk
0 A
7-day-old 14-day-old 21-day-old 7-day-old 14-day-old 21-day-old 7-day-old 14-day-old 21-day-old
2 EFHGRERKKFEERL
Fig.2 Growth and development of live birth rats

A : Weight comparison of live-born juvenile mice;B:

mice; * P <0.05 vs NS group.

>

Weight (g)

50r

20

O NS
O ADV
B ADV-NC 1 B 7
B VPA * 6
E VPA+ADV
* -~ 5
g
= 4
* =
23
Q
)
1
7-day-old 14-day-old 21-day-old

ONS
O ADV
[ EADV-NC
|l EVPA
E VPA+ADV

7-day-old

Comparison of tail lengths of juvenile mice;C:Comparison of land-tendency in live-born juvenile

) D NS B VPA
. O ADV  EVPA+ADV
B ADV-NC

14-day-old 21-day-old

7-day-old

14-day-old 21-day-old

3 SAHRERKRERER

Fig.3 The growth and development of five groups of young rats

A ; Weight comparison of juvenile mice ;B ;Tail length comparison of juvenile mice ; C; Comparison of land-tendency in juvenile mice; * P <0. 05 vs NS

group.



- 466 - ZHEAKFFIIR  Acta Universitatis Medicinalis Anhui

2025 Mar;60(3)

A 20r NS
O ADV
B ADV-NC b
B VPA *
ISF mvpa+ADV

Frequency
s

Cross-edge lattice

Cross-central grid

B 250 @mNS
0O ADV
B ADV-NC
200  mVPA
H VPA+ADV
@ 150 | *
o
£ *
= 100} *
50 F
* * k%
0 L ey

Cross-central grid Cross-edge lattice

B4 BpitmIb R
Fig.4 Comparison of open field trials

A:Open field trial 1;B:Open field trial 2; * P <0. 05 vs NS group;*P <0.05 vs ADV group; ¥ P <0.05 vs VPA group.

40r oINS
O ADV
35F * m ADV-NC
B VPA
30+ @ VPA+ADV
%
25+
>
2 #
[}
E. 20 + if
2
= sk * H
*
%
10 Jy
F3
5

Pursuit Trail _Adjoin Interact Excavat Tackl hair

ES BEHAERKLEE
Fig. 5 Comparison of self-grooming test
*P<0.05 vs NS group; *P <0.05 vs ADV group; * P <0.05 vs
VPA group.

A 160 ONS

O ADV
140 B ADV-NC

H VPA
E VPA+ADV
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Time (s)
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Stay the social box

Stay the blank boxstay

Stay the central room

2.4.3 RRHBAETHRAZFHARE MM
FEA IR, XA RIS S W) 4k 3847 0 AT T A
W, 25 5 LR 6, 401 &K IR VPA + ADV 2H i#F A4 524
SERIUCEL LA B A5 BR ) [B] e 4 (P < 0..05) , Ui Bl VPA
+ ADV 21 %y FRAL 58 B i o I 4
244 RRAHBAETHRAAETRBRE KEE
S R PR S A BT B4 B R A | SR = SRR IK
b B A S PR R . S5 R LI T, LA
REHI YT H 25 5 R 0, 5 NS 41 e, VPA + ADV 41 $%
PGB K, O =2 R B (P <
0.05) , Uil VPA + ADV 17 7E 24 >0 Bhs , HAH
T Hp A H2E ) O I
2.5 HRMREHERELER BRI
PRIX BB R AR 4540, UL 8, Wy L, NS 21 45 4
T M 52 B, 5 NS AH H , ADV -NC 26 88 85 &5 #4 i1
O NS

[EADV
| B ADV-NC

H VPA
E VPA+ADV
*

w
= )
[\ E- (=)} [ee] (=]

T

Frequency
S

S Nk O

Enter the blank box

Enter the central room  Enter the social box

E6 =ik
Fig. 6 Three chamber sociability test( Social Behavior)

* P <0.05 vs NS group;*P <0.05 vs ADV group; * P <0.05 vs VPA group.
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Find the platform Crossing the third quadrant
A 70 ONS B 6r J—
0 ADV * * % ONS B VPA
J— O ADV O VPA+ADV
Il ADV-NC B ADV-NC
60 F mVPA 5t ]
OVPA+ADV
50
4 -
> 40F o
£ E3 | =
= 30 F =
1 N
20 F
10 b 'r
0 E— 0 —

B7 KEFTZELE
Fig. 7 Comparison of morris water maze test
* P <0.05 vs NS group.

8 BEIHERIEE x500 nm
Fig.8 Myelin sheath electron microscope x500 nm

A: NS group; B: ADV group; C:ADV-NC group; D:VPA group; E . F: VPA + ADV group.

1o1,3 AR ZH BEES 2544 43 )2 (T 3, FEAE ASD g 3!
s K BERE R A, Forp VPA + ADV ZH 8655 5 R 4y
JZ B ™R AT O A

2.6 GREALER K9 R, 5 NS LML,
ADV-NCAS M EMEARBEFARE, T3
AMEERIZ PTEN FHAE X 318 AR 20, VPA + ADV 44
FH 1 DX 385 17 AR e 20 s AKT \MBP 3% 3K BH 1 DX 38 17 X
92, VPA + ADV 4 BH P IX 36 1] FLE 22 B I ; VPA

2 VPA + ADV 41 GSK3B 32350455 4140 B 41
U X PBK RIXEF AR E,

2.7 Western blot £ MK 10.11 7] il PTEN &
335 : ADV-NC 4l PTEN & 1363k Lt NS I T
(P <0.05),3 A2 PTEN 35 T, {H VPA
+ ADV 4 MO B, 5 IEW HE LB HEN
48.3% ,PTEN # [13Ri5 F A LBl h 51.7% (P <
0.05), AKT MBP ZHE[1FikH4%  VPA + ADV 411
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PTEN AKT

NS

ADV-NC

ADV

VPA-ADV

VPA

GSK-38 PI3K MBP

B9 HBHAHRS HEARBER il =200

Fig.9 The expression results of five proteins in each group of young rats IHC x200

NS ADV-NS ADV VPA-ADV ~ VPA ku

PI3K 110
23
MBP A
GSK-3p 46
AKT 60
47

PTEN

B-actin 42
GAPDH 46

10 Western blot Z5 R
Fig.10 Western blot results

ZEWIE, 51EE A a7 5k 144.2% [735. 2%
(P <0.05); VPA 4] VPA + ADV 4] GSK3p HE %
IRREAR, 51 5 48 3R 8 E 20 9 ol 61.9% |
50% ,VPA + ADV 2 N i 3, PIBK KA
SIEWAM LA T HEF g5 L

2.8 qRT-PCR R 5 4] mRNA 5K 45540
K12, ] WLPTEN () 3k , 5 NS AH [k, ADV 4] |

O NS B VPA

O ADV E VPA+ADV
B ADV-NC §
14r *

12 Hh

g
7 1.0
7]
[

~ PTEN  AKT  MBP  GSK3p PI3K

E 11 5 @ERRIZKFEN

Fig. 11 Changes in protein expression levels in five groups
*P <0.05 vs NS group; *P <0.05 vs ADV group; * P <0.05 vs
VPA group.

VPA 21, VPA + ADV 4 FKFEAL (P <0.05), {H
VPA + ADV 413k PTEN FHEH R, 24 50% . 5
NS A, 3 MEARIZH 4 AKT PI3K \MBP k357t
= ,{H VPA + ADV 4 £ ik fix i (P <0.05), VPA
44 VPA + ADV 41 GSK3B Fik&1k,H VPA + ADV
HFRBHAR(P <0.05)
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y O NS
4 O ADV

sl B ADV-NC
Q B VPA
= E VPA+ADV
2 * *
2 61
g
o
5
2 4r *
g Ty
[} *
Qﬁ 2 L

* k sk
0

PTEN AKT MBP

GSK3p  PI3K

E 12 PTEN,PBK,AKT,GSK3p,MBP mRNA %%
Fig. 12 PTEN,PI3K,AKT,GSK33,MBP mRNA expression
* P <0.05 vs NS group; *P <0.05 vs ADV group; * P <0.05 vs
VPA group.

3 g

1 PTEN P T ASD AH ICHERY 1) il 5, %
PRI JEA T4 22 A0 B o BRLA )2 AR BRI T 00
RLEE T HA &R E. B2, &0k
LR @S /N B ( conditional knockout mice , CKO ) 5575
AR T R ASD B E MG, RS
PTEN-ASD 1% 5 Frpg BRHL I 22 8] 1) 5C 2R 9 AN T AE
T B — IR AWESE PTEN AH G (38 6 X #2890 4
B 5YIRERYF M . f PTEN FHOCIE P AU pFR S R S
VPA 7£ 12.5 d 2572 [ 1 WM IE I 1 5 600 mg/kg,
M\ CKO RV SRAS 1B 267 7 AH M4BT, X T 2L
ASD 1y &A= R AL ASD Y& 7 (1 B[] 4 AT BB A i —
HHHE .

K VPA BRI 1R Ty vk g 5. PTEN R # 1 1
ThSE SIS 45 BE Schneider BN 1477 12, {1 1
AT R B 4 BRI IE A AR, 3207 9 R A 1 40 LR
247 R B ASD B0 EIR , B2 SR B R a4
Bi B E R RIS, TR E
VPA Z{ ASD ({8l Psiml (A4 PTEN LR T 6 2
J£ K% 30% ~40% ', PTEN f 445 7 2k S 5%
4 R IRGEAE , F B PTEN St FIRIG B & B A 0]
7o PTEN Z5 A 35 A B /N BR A 74 ( PTEN-CKO)
AT 52455 Cre T HBRACHT , $R 7547 2 41 41 8%
A PTEN 2l 62k /N, 7 3k e 4> B i 5k PTEN
ali & F/NRIRBR IS T 1 [ 81, v] B FF5E ASD #f
Gk AR ERVNKEE , T2 & 5
N 52 3] — 5 FR il . ADV 2 PTEN JE B R i (1) K

MURE sh PR A0t 76 I PR _E A FH LAVE R ASD 1) 254
VTR S HLRIRIESE , 2R STkt 512 s 2 1405
PZIR= =R S iR eR IO E S

ARGy SL g R ] VPA 55 ASD AL A J7 2%
HeAb 1454 AD-PTEN-shRNA JE FHEHARN 1y
# PTEN &[4 F YR 19 ASD &)y BRUISIEL, 1H 75 95 2 13 ol
BEAA R ASD SERG SR RI ) 45 6 . ARSLE
VPA 22 BRI ™ i = 4 BB H 62 7+, (A
FEWTIE i B W A1 22 WY 2 5, 4 AR T 85
R WKZE, Gt 2 BUAR R R SS , 4
KREFIRGE, 17519218, VPA + ADV 4 4 BUAK B 4%
8, K ATRE TS8R NE N B E ., 255
LR 7 T B P S 70 S 165 0y ) A TR A 0 3 e,
N JE AT E KBRS B RE T L SRl AT R 2 N
PHZES, ASD 574 4y fR 3% B B2 ok 30 0 g A 52
K KON B s At 28 PSR AAIG, S AT R 2RI
WG ERAT HNERRE I 4t &8 HEAT A=
ARl FERE R A HH B, I SR 5 A2 ASD (i lfe R
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an autistic mouse model with down-regulation of PTEN gene
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Objective

To establish a novel autistic juvenile rat model with down-regulation of PTEN gene ( PTEN-

ASD) , to compare the newly constructed animal model with two traditional autistic animal models of Valproic acid

(VPA) and adenovirus ( ADV) ,and ultimately to prove the advantages of this model in animal model establishment

of acupuncture treatment for ASD. Methods

Wista rats at 12. 5 days of gestation were randomly divided into 2
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groups. VPA rats were given 600 mg/kg of normal saline (NS) intraperitoneally. Weight, eye opening time and
tail deformity were recorded. The newborn mice in NS group were randomly divided into three groups (10 rats in
each group) : normal (NS) group, virus (ADV) group and virus-negative control (ADV-NC) group; VPA group
(20 young rats) was randomly divided into 2 groups (10 rats in each group) : valproic acid ( VPA) group and val-
proic acid-binding virus interference (VPA + ADV) group. The body weight, tail length, curved tail, geotaxis text
time and skeletal deformity of 5 groups of young rats after birth, the neurobehavioral behavior of 21-day-old rats,
and the myelin structure of brain tissue under electron microscope were observed, the expression levels of PTEN,
PI3K, AKT, GSK3B and MBP were detected by immunohistochemistry, Western blot and q-PCR. Results Com-
pared with the NS group, the VPA group had significantly increased malformation rate, slow weight gain, slow tail
length growth, and long negative geotaxis reflex time (P <0.05). Compared with the NS group, the weight gain,
tail length growth and negative geotaxis reflex time of the three model groups were slower (P <0.05) , and the per-
formance of model 3 was the most significant. There were significant differences in the time of crossing the central
grid, the number of crossing the edge grid, and the time of crossing the edge grid in the open field test between the
three groups and the NS group (P <0.05). In the self-grooming experiment, the number of interactions in Model 3
was the least (P <0.05), and the number of digging and self-grooming was the most (P <0.05). The three-box
social experiment model 3 had the shortest average number of entries into the social box and the shortest residence
time (P <0.05). The longer it took to find the platform in the water maze experiment, the fewer times it crossed
the third quadrant (P <0.05). The structure of the myelin sheath layer in the corpus callosum was observed by
transmission electron microscopy. The structure of the NS group was clear and complete. Compared with the NS
group, the myelin structure of the ADV-NC group was similar, and the myelin structure of the three model groups
was stratified and broken, and there were pathological changes and myelin damage in the ASD. Among them, the
myelin sheath of the model 3 was thickened, stratified, and severe visible disintegration. The results of immunohis-
tochemistry, Western blot and q-PCR showed that the expression of PTEN in model 3 was down-regulated by about
50% , which was the most obvious. The expression of AKT and MBP increased, and the expression of GSK3 de-
creased (P <0.05). However, the results of q-PCR showed that the expression of PI3K-mRNA in the three model
groups significantly increased (P <0.05), and the change of model 3 was the most significant. Conclusion The
novel PTEN-ASD animal model established by VPA + ADV method is observed to have significant pathological
changes that are typical of the manifestation of ASD myelin dysplasia and is determined to have better results than
the two traditional autistic animal models.
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