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Effect of Wendantang on PI3K, Akt and GSK38 of

Hippocampus in Rats with Schizophrenia

ZHU Jin-hua, XU Yi-yong, WAN Hong-jiao", SUN Hao-xin, XU Jia, WU Fan, ZHOU Guo-pei
(Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

[ Abstract | Objective: To research the effect of Wendantang on phosphatidylinositol-3-kinases
(PI3K) /protein kinase B ( Akt) /glycogen synthase kinase 38 ( GSK38) signaling pathway of hippocampus in
rats with schizophrenia. Method ; Sixty SD rats were randomly divided six groups; normal group (A) , model group
(B), Clozapine group (C), high-dosage group Wendantang (D), medium-dosage Wendantang group (E) and
low-dosage Wendantang group (F), with 10 rats in each group. The rats of normal group and model group were
given normal saline. The rats of Clozapine group were given 20 mg-kg ' Clozapine. The rats of high-dosage,
medium-dosage , low-dosage Wendantang groups were respectively given 40, 20, 10 g-kg ' Wendantang, once a
day, for 21 days. Two hours later after the last administration with Wendantang or saline, except for group A,

groups B, C, D, E, F were intraperitoneally given MK-801 0.6 mg-kg ' to establish the rat schizophrenia
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model. After modeling, the changes in stereotyped behavior of each group were observed and recorded. After three
days, the rats were put to death, and the hippocampus tissue were tested. According to Sams Dodd and Hoffman’s
standard, the stereotyped behavior of rats was scored. The protein expressions of PI3K, Akt and GSK38 of
hippocampus were determined by Western blot. The mRNA expressions of PI3K, Akt and GSK38 of hippocampus
were tested by Real-time PCR. Result; Compared with A, the stereotyped behavior score of the B was significantly
increased (P < 0.01). The expressions of PI3K, Akt, GSK3B protein and mRNA of hippocampus were
significantly decreased (P <0.01) in rats of the B. Compared with the B, Wendantang administration groups could
reduce the stereotyped behavior score (P <0.05), increased significantly the expressions of PI3K, Akt, GSK383
protein and PI3K, Akt and GSK38 mRNA of hippocampus (P <0.05, P <0.01). Conclusion: Wendantang
could regulate the PI3K/Akt/GSK3 signaling pathway by improving the stereotyped behavior and increasing the

expressions of PI3K, Akt, GSK38 of hippocampus in rats with schizophrenia, so as to achieve the purpose of

treating schizophrenia.
[ Key words ]
(Akt) ; glycogen synthase kinase 38 ( GSK3R)

K 73 ZRE S — FP AT D RN 5 3 14 52 2% i
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FUT ARG AE H ) S 0 60 LA b 3 S 6 kG
Sy A AR RV D 40 41 PI3K, Akt, GSK38 HI
S, S H% 4T L 7 2 75 3 4 98 7% PI3K/ Akt/GSK3 1%
S, AT I8 BG ST RE R B Y B B 4
£ e A B2, R4S S5 96 R A B

1 ##
1.1 zhYy B39 SD KR, M ,60 H,8 ~ 12

W% BT i 180 ~220 g, B A U7 3k 5 e ik L g B )
AR A L, A48 UE 5 SCXK (1) 2016-0002 , A<
ST SL 50 Sl W AR VL VY o B2 25 K 22 S0 sl e 3L 2 B
£ H A (L HfE S j2llsc2017-0015)

L2 2y keilss BIBG R A2 (kT
W) A AR (R, LB & 6 g, BRI 9 g, H
()3 g ARE 4.5 g Bfh, A5 F, K& 1.
407 KR AR e, T T BT R R S IR IR AR
#2.5,2.0,1.5 g-mL™" Jit 4 COKARAF . LU
i 2 8 VY v R 2 R A B R B 4 R, 2 VT
oS 2 R AR BB S O IE . AT (TL95
T AT 1y 2 0 25 A BR 2 W) [ 24 9 5 H32022268 )
L3 K5 b P9 P HOoR R #h (MK-801) (35 [
Sigma /> 7], #it 5 022M4616V ) ; PI3K — 1 ( 2 [
Abcom A H],#t 5 ab86714) ; Akt, GSK3B — i (£ H
Signalway Antibody 2\ @), it 5 4 #] & 21054,
21002 ) 5 H- il -3 - W2 i = 8 ( GAPDH ) ( D16H11)
XP® Rabbit mAb ( 2% [# Cell Signaling 2\ &, #t 5
51748) s BAREEbR 0 L F BT R e Bk 8 1 (Tg) G (it
5 112586 ) ; trizon, RNA 2 B i 7] &, HiFiScript
cDNA 2 —48% & iR 57 &, UltraSYBR Mixture ( JE i
AR A R A, #5200 S CW0580S,
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1.4 {X#% MULTISKAN FC A b5 {% [ 28 3k € i
IR (BT ) A A FRA A ] 5 PowerPacTW i ] 28 1, Yk
A, /N AL 2 B VK A, Tanon VE-186 /)N I B[ H, 3K
1 (3218 Bio-Rad 723 ] ) 5 B & L& & 4t Fluor Chem
M ( 2[5 Protein Simple /A ] ) ; CFX Connect ' % 5 [}
G E Bt A WE4E 2 S (Real-time PCR) A [ 11 5k
At B2 () AR A

2 FiE

2.1 SpeH ey SRR ST R RUE B R 3R
5d g K HEEHLS A 6 4, 43 5 S IEH 4 BRI |
AAECFH R b AN =, EH 10 2, GE
HAHAMBRIARE T (ig) A K, AR T AH g A
P25 20 mg-kg IR AR R B ARFE 0 g
WA 2 40,20,10 g-keg ' (A 25500 i AR IR 2
2y BB ST 7 v (5 3 ) ) v ORI R B 3% i A1
Bl ksd, 320 d, R 1 IR 252 h 5, BRIE
HAAL, H A & AR T — Wk A I s I s T S
MK801 0.6 mg-kg ™", LAifs & Ak 43 20

2.2 fEtRAIN SIS, S A KRR A,
WL EE T 10 5% K R 20 B AT R Fn L e 6,3 d i Aab
FER R, B 20 Uk I

2.2.1 KEZIMRAT WS EHEE, 20017 R H
2 20 N B H KR Sams Dodd 1 Hoffman
AR SE T4y, 10 min/ ¥, WEEE 60 min, 2L 6 K,
B H RSN T — A A4 UL 2 A Z0F
Yl . ZIAT VP ARl O 43, # E AN E), LT 5
WA WG 51 43, 15 3, (R A [ i 1Y iz 3l
2 03 WG SRR BE S B TR R 3 43, 2 1] | R
K4 oy, EE ML, B EUR ;S5 o, 0 4R
% H B Bk 1 IR 2 B

2.2.2 FHHAREETE (Western blot) M 52 K U
41 PI3K, Akt, GSK3B YR iA MU T 2
100 mg 23k &) 3¢ 4 i R B R LR R B0 S R
AW, R T BCA 5 71 & 7 B A AN LI e A vk
JE o FRICE RS (REE 50 pg) & H SR BORETT
5 VN M Tk fie 45 et i VK ( SDS-PAGE, 10% 43 B IS ) , R
PR R0 3 B B 2= PVDF it 1,37 C i 1 ~
2 h(E W : & 5% W50 TBST ¥ ) eI 5
A3 BB PI3K, Akt, GSK38 —4i (1:1 000) ,4 °C 18
PRI E L, VERR S LAAH N 19 — 40 (1:1 000)37 C
BEE 1 h m A= SR A, 217 5 A S
BTER NGRS Pk, LI GAPDH 2 4
Z, ok M B AR R g B A B AR o B RO

Alphaview SA /3 #r B H WA EE A, L B iR &
FI) A S5 MR B9 GAPDH 9 A # F A 5 B H A5 8
)21 B Rk

2.2.3 Real-time PCR & K ¥ 5 26 41 PI3K,
Akt, GSK3p mRNA £ ik HOH & i 5 20 20 A
RNA FEARLRAF 35 o FREE T S 4H 2 100 mg, R
FH trizon RNA $2 5] & $2 U RNA fiff ] 52 51530
FEEETHTE 260 nm AR 52 RNA & 18 ;{8 ] HiFiScript
cDNA 25 — 55 & il f & ¥ RNA 308 5% 5% &
¢cDNA; LI ¢DNA fE R AR 4§71 , GAPDH 2 N 2, i
JH Real-time PCR {414 , £ 00 K B 5 2H 41 PI3K,
Akt A1 GSK3B H 5L A 5 N 2 3 GAPDH KA1
YNGR JE, LA 2T B AT H N 5 N
SRR T, T RoR B B R IR N,
SUERAE T AEY TR E) R ARA &I &
B, WA T

*&1 PCR3I#MF3
Table 1 Primer sequences of PCR

Y B
ZR 0N FEo(5'-3") KE  RE
/bp /C
PI3K ¥ CTTGCCTCCATTCACCACCTCT 97 62
T GCCTCTAATCTTCTCCCTCTCCTTC
Akt [ 3i# TGTCTCGTGAGCGCGTGTTTT 159 62
N CCGTTATCTTGATGTGCCCGTC
GSK38 3% TTATTGGTCTGTCCACGGTCT 106 59
Fii# CCATCCTTATCCCTCCTCACG
GAPDH I3 GCAAGTTCAACGGCACAG 141 58.6

T CGCCAGTAGACTCCACGAC

2.3 geiteEsr R SPSS 19,0 FA4E 4 it 43 #r
PR BB R x £ Fon , ZHHECR AR E T
ZAYHr, 48] W LS LSD KB, A P <0.05 Ky
ZRAGIFE L,
3 &R
3.1 XPRG p Ay R A RN B Z AR AT S T 43 1 5 i)
HIEWH i, A4 4 K RE S MK801 J5, ¥t
TR 2T (P <0.01), 5IE%HIE,
BRI 2 R R ZIMRAT R4 W3 T (P <0.01) . 5
BRI ZH A IR & 240 K RAE & AL )5 10 ~ 40 min
ZIMAT V43 TG B 25 5, T A 3 A5 50 min S5, T
JIH % %% 20 K BULE 50,60 min (1 ZI W AT S B4 %5 R 7
FERWCGE P A B2 R (P <0.05), L&k 2,
3.2 NP B4 SRR RS A K BRI T 2 21 PI3K, Akt
Il GSK3B I KIA MM 5 IEF A e, BA
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F2 EEFXEHSREERRZRTAESHZM(x £5,n=10)
Table 2 Effect of Wendantang on stereotyped behavior score of rats with schizophrenia(x +s,n =10) i
bk e e - - e -
24 5 Jooke-! #HH)T 10 min LS 20 min HEAL S 30 min 5 40 min #EHL)E 50 min &5 60 min
g kg
EH - 0.21 0. 07 0.21 £0. 07 0.21 0. 07 0.21 0. 07 0.21 0. 07 0.21 +0.07
LAY - 2.50 £0. 477 3.02 0. 50% 3.52 0. 58% 3.81 0. 65% 3.37 £0. 647 2.86 0. 54%
HAT 0.02 2.21 £0.59% 2.87 0. 46% 3.21 £0.40% 3.32 £0.45% 2.30 £0.39>% 1.48 £0.39%%
Y ER] 40 2.30 £0. 652 2.91 +0.61% 3.22 +0. 647 3.36 £0.61% 2.41 £0.43%% 1.34 £0.40%%
20 2.11 £0.41% 2.76 +0.42% 3.13 +0.45% 3.19 20.57% 2.35 0. 48%% 1.51 0. 46>
10 2.30 £0.61% 3.07 £0. 66% 3.30 £0. 58% 3.42 0. 63% 2.62 £0.59*% 1.62 £0.43%%

T HIERA LR P <0.05,” P <0.01; 5B EY P <0.05,P<0.01(£3,4 ),

KB B 2H 40 rh PI3K, Akt Fil GSK3B & [ 23k 7K °F-
WERE(P <0.01) , 5HEIAIA i, A7 4% 4
KB B 2H 40 rh PI3K, Akt Fil GSK3B 7R [ 32 ik 7K °F-
W1 (P <0.05,P <0.01), HA i AH 785 &
YL 20 Akt B FA KA B R Ak, LA
1,%3,

PI3K @D Wi WD SR G -

85 kDa

Akt D o — o — 60 kD2
GSK3[ MR . S, S e 46 kDa
GAPDH e wsmssemmmes 37 kDa

A B C D E F

ALIEH 4B BRI COR B m A D RGPl R E R
JIERPZR 135 il BNl - B

B1 XRiESAAS PBK,Akt #1 GSK3g EHRIERIK
Fig. 1 Electrophoresis of PI3K, Akt and GSK3B protein of

hippocampus in rats

*3 BEREZMEHSREREXREDHEL PIB3K, Akt f1 GSK38
EAREMZM(r£5,n=3)

Table 3  Effect of Wendantang on expression of PI3K, Akt and
GSK3g protein of hippocampus in rats with schizophrenia (x + s,

n=3)

13 7 ] PI3K Akt GSK38
/g kg~ /GAPDH /GAPDH /GAPDH
iE# - 1.60 +0. 01 1.44 +0.04 1.46 +0.02
LAY - 0.78 +0.00%  0.65 +0.03% 0.63 £0.03%
SAEE 0.02 0.82 +0.00" 0.79 +0.01* 0.77 +0.01%
w40 1.00 £0.08% 1.19 £0.04% 1.27 £0.00*
20 1.19 £0.03%  1.17 £0.01*  1.38 +0. 06"
10 0.80+0.01> 0.68+0.02  0.71 +0.01%

3.3 KBS D 4% PI3K, Akt il GSK38 mRNA
MRk 5 IEE A R, AL K R D R
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PI3K, Akt #l GSK38 mRNA [ £ ik B E T (P <
0.01), SRRV LE, ARG & b A E A e
T T 440 PI3K, Akt fil GSK38 mRNA i) 3 ik
(P <0.01) ;1 i JH 7 % 7 & 21 1 5 20 20 PI3K
mRNA () ik B F- 5 (P <0.01), Akt A GSK3B
mRNA (K EA WA B, W#E4,

x4 BREZNBHHSREREREDHL PBK, Akt 71 GSK38
mRNA RiZREM (x £5,n=10)

Table 4 Effect of Wendantang on expression of PI3K, Akt and
GSK38 mRNA of hippocampus in rats with schizophrenia(x +s,n =

10)

245 /juf,l PI3K Akt GSK3p
EH - 1. 00 1. 00 1. 00
LT - 0.35+0.13%  0.38 £0.07%  0.33 +£0.08%
SAAF 0.02 0.81 +0.28"  0.63 £0.19% 0.77 0. 04"
w40 0.79 £0.38%  0.72 £0.04%  0.83 +0.30*

20 0.83 £0.20  0.80 +0.11% 0.88 =0. 13*
10 0.55+0.17Y  0.39+0.08  0.35=+0.11
4 itig

HH A5 fl43 24AE i PR 36 A 2 CL R AR UG, #if
25 R H RV SR AR U055 5 B AR X 2 {1 13 M AR [+
J7 LA RS T RS A Ao Z40E A9 A DG RE IR, {HH: B OE (Y 0
PRI AN B o Ok 48 JF RS i 0 S48 09 # R T 20, DOKS
P AT B4R B A m it A YRR AT s HEE IR 4
THHRE TR & RS #2405 BRI . B R
[R3E i GSK3 A A5 538 i = 58 o 240E 19 & E
HRE,

Sk ph oy 2LAE A O GSK3 {5 Sl i B A
PI3K/Akt/GSK3 {5 23 % . 7 PI3K/Akt/GSK3 f%
S, PBK W DL B RS B EAEN T



25 B 1)
2019 4 1 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 25, No. 1
Jan. , 2019

UEAT B R AL 7S Ak, 3075 19 Akt 1] LLFE GSK38 i)
Ser-9 v 47 Wl TR Ak ok B IR GSK3 i Jif 3% 35 i ¥
R UK ) E U TR (SSE 237 LB 3
BEHME 5l B, PI3K/ Akt/GSK3B £ 55 il 58 .4 | #f
GOk AT T MM Z RERS AR S HA
SRR

W98 & B, PI3K Xof #ft 22 EL A AR 47 4E T, 76K 4
P A 7R L Th 41 2 rp PIBK 2R 4 (W2 1K fl mRNA
F kKT B AT OE 0 o B 2 0] DU AROAE
FikThE Y, Ak AE R PIBK (T iE A A4 1,
S 22 R R B RS My SUE R S Ak 19 S
556 56, Ak Al VR D R b o 2R B IR 9T W] AR I A
WIkRICH ) o A SCRRIEAE RS R4 24 R I AN A1
JA) i 9t 4 B e Ak FE ) B i R Ak K O B R
%, o Ake 938 B £ B PE% UM 6, B GSK38
IR Ak K - B Akl 3 A R BT AR
TERG M 23 Z4AE 58 5 K B GSK3B 45 14 Al iR 1k %
ISR R HORS R 24 TT LLE i 5 GSK3B
(10 Tl 2 A 32 3K Ok 1 ) 36 L AT & 4 2R ) 2 5K
7o H G TT AL, GSK3B Y 2 A 7K - 1% 1 45 4G
o SL5E B YIM G .

W 5% W, PI3K/Akt/GSK3B {5 2 3 i 3 13
22 [R 0 AE Ao o S 4 A R B AR A R 4, L
A B8 R — A T 2 ki 2R A5 3 115 S Pl
I, P84 PI3K/Akt/GSK3B 15 5 3 i H 1l & & i h
TRYTRE 43 B4 10 B SR W o AS BIF 5 i sh Y SE g,
ic J NMDA 57 K 45§71 5 ——MK801 il & < %
R RS P o3 S0 ASE Y, O 2% 9T 98 R K RG240 AR AT
Sy, R i Th 2] 40 PI3K, Akt fil GSK38 1 % ik, Hi 2%
R R U S MK8OT 385 5 , 34 1 8 1 B &k 1) %1
W4T Hy, ¥ 20 41 PI3K, Akt, GSK3B #& 14 Fll PI3K,
Akt Fll GSK38 mRNA FRik4R 8 3~ , 5 bk SOk
e T8 — B MR T WU K B ZIARAT A 5 B
BEAR i Th 4 470 PI3K , Akt, GSK38 % [ fll PI3K, Akt
F1 GSK38 mRNA FRikAR W3 L. PR, #f I 3 AiE
it 1k M 2 AT A, 1 PI3K, Akt, GSK3B ik,
MR % PI3K/ Akt/GSK3 {5538 % , LLWTIK 21697
KA 200E 89 B 19, o8 LLUE WA BE 58 I8 I8 736 97 kS
P53 B B VR ML 4R 4L T — e SR 4
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