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[ Abstract]
learning, memory, and the expression of phosphoinositide 3-kinase (PI3K)/protein kinase B ( Akt)/glycogen

Objective: To observe the effects of Huazhuo Jiedu Shugan Prescription (HZJDSG) on

synthase kinase-38 (GSK-38) pathway-related proteins in epileptic rats, and to explore its possible mechanism.
Method: Forty-eight SPF male SD rats were randomly divided into a normal group, a model group, a sodium
valproate (0.19 g-kg™) group, and low- (2.7 g-kg') , medium- (5.4 g-kg") , and high-dose (10.8 g-kg™)
HZJDSG groups, with eight rats in each group. The normal group received 0.9% sodium chloride solution
(0.035 g-kg") by intraperitoneal injection, and the other five groups received pentetrazol (PTZ) at the same
dose to induce a chronic epilepsy model for a total of 14 times. The drug groups received corresponding drugs
and the normal group and the model group received 0.9% sodium chloride solution at the same volume once a
day for 28 days. During the drug intervention period, epilepsy was maintained in each modeling group by
intraperitoneal injection of PTZ on day 7, 14, 21, and 28. The behavioral changes of rats were observed by
Morris water maze and the pathomorphological changes of rat hippocampal neurons by hematoxylin-eosin (HE)
staining. The protein expression of phosphorylation Akt (p-Akt) and p-GSK-38 was detected by
immunohistochemistry and the protein expression of PI3K, Akt, p-Akt, GSK-38, and p-GSK-38 by Western
blot. Result: Compared with the normal group, the model group showed prolonged platform finding time (P<
0.01), reduced number of platform crossings (P<0.01), structural damage of neurons in the CA1 region of the
hippocampus, down-regulated protein expression of p-Akt and p-GSK-38 in the CAL1 region of the hippocampus
(P<0.05) , and reduced relative expression of PI3K, p-Akt, and p-GSK-38 in the hippocampus (P<0.01).
Compared with the model group, the sodium valproate group and the HZJDSG groups showed shortened
platform finding time (P<0.01) and improved neuronal structure in the CA1 region of the hippocampus, while
the sodium valproate group and the high- and medium-dose HZJDSG groups exhibited increased number of
platform crossings (P<0.01), up-regulated protein expression of p-Akt and p-GSK-38 in the CA1 region of the
hippocampus (P<0.05) , and elevated relative expression of PI3K, p-Akt, and p-GSK-38 (P<0.01).
Conclusion: HZJDSG can improve the learning and memory of epileptic rats, and its antiepileptic effect may
be achieved by the activation of PI3K/Akt/GSK-33 pathway-related proteins.

[ Keywords] Huazhuo Jiedu Shugan prescription; epilepsy; rat; learning and memory; phosphoinositide
3-kinase (PI3K)/protein kinase B ( Akt)/glycogen synthase kinase-38 (GSK-38) signaling pathway
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[ ( B-actin) B ow B Bt 44, AR 2 4016 ) 8 (HRP) A
L E PR AR EERE 1 (19)G 41, HRP bR Ll 2%
Pr/NBRO1gG 40, 98K FH-PHAL (HE) e il & %<,
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hooE R, A8 N IR R A R S H
ALESE 45" 1) 52 56 J7 2% i 4 9000 B AR, B AR 2 S 4y
2 4 I s T S W15 BR ) B PTZ(0.035 g-kgt) , IE
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B 5 ARG T A7 T 4 °CUKAR 5 H o

2.3 Morris7/K K F L5 Morris 7K 28 B 5256 2 1 3t
R ICAL W G IS0 H A 25 85 008 H 1T
K B A A O o 6 KRR (B BRI 1 Gz B
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2.7 GEil¥ U5k RJH SPSS 19.0 S it Ak BT 5E
T o b, 3 S BEROHE BERAT A IR 25 A L5 22
F B UL xts Kor L ok H R &R T 22 4 (One-way
ANOVA) Ktz /It 3% 1 22 5 3% (LSD) #E A7 4 9 L
B, LA P<0.05 8 22 5 A it i o

3 #R

3.1 Morris/KE B LR HIEH A LA BEAIA K
BT 4R 7 65 B ] B 3 RE K (P<0.01) , 5 F 5 R
WA (P<0.01) . SHRIBILL AL, IR b
T A T b AR AR B R B )
3 4 0 (P<0.01) , TN IR B4 20 A L Ak 25 % T 7
e R R 2 R R T 5 OB RS £ (P<0.01) .
e i B AT 7 e R e 2H 5 TN IR 1 2H R B4R
- B I (A J 5 P B O E RO T e O, W
2. KA KK Morris K i 5 iz sl Lk & 0L & 1.
F2 URBERHAMNBRARIRTARNERFHETAREH
20 (X+s,n=6)

Table 2 Effect of Huazhuo Jiedu Shugan prescription on time to

find platform and number of platform crossings in rats (x+s,n=6)

4151 Ftk/g-kgt ST GRS TP B 5K
EH 13.89+2.82 8.50+1.05
iR 37.14+4.30? 3.50+1.05%
TR B 0.19 18.50+3.42" 7.17+1.17Y
A fige 2 T 5 2.7 30.61+5.45" 4.00+0.89

5.4 28.83+3.83" 6.17+1.17%
10.8 17.96+4.03" 7.67+1.03%

5 OE 41 A VP<0.05, 2’ P<0.01; 5 K 4 [ 4 P P<0.05,
YP<0.01(F 3[).

3.2 XU K RO S 4 4 CAL XN BB A 2 i 3
MO KB D CAL K HE R AN s H B £ L B
PO URT: NN DI NE N 13BN I 30 NS 17 I~ 1
W, 4 A HE 51 R R S5 A o8 Rk o BEALZH K R S
CAL DX HE 1A 240 A 5k 5 3 /D, T8 AN B0, 48 B HE 51)
ANEESE IR ARZERIE , nT UL B 58 40 A s [ 4 R G .
[Sq L R AL sl S (NG AN =B B 82 N
V6 Ey CAL XA HE A4 20 B 45 5 AR X 4R 2, HES1 458 R R
R G5 R AR XS S R DA o g B B v R a2 A
WA o W . DL 2,

3.3 X K B & CALIX p-Akt, p-GSK-38 2K I
FIKWW 5 IEH A R B K RIE S CAL
IX p-Akt,p-GSK-3B 3 ik W] i B A% (P<0.05) ; 55 H Al
2L, TR G R A 2 Ak A O TP R e A
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B 1 Morris/k T X RIE s ik

Fig. 1 Morris Water Maze rat motion profile

B2 UEEERHAMBERAREIHEACAIRRERSFEN
# M (HE, x400)

Fig. 2
pathomorphology of CA1l region of hippocampus in rats
(HE, x400)

Effect of Huazhuo Jiedu Shugan prescription on

Ak o 7 25 55 BT 7 1 ) B 4H p-Akt, p-GSK-3B % 15 1
W FhE (P<0.05) o A i fif 35 55 AT 0 ) 4L T R R
RN LA = S g it = X, WK 3,4,
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B F
B3 {mMERAANEMARED CALR p-AKtEERIZHH
WA ( G 24K L x400)
Fig. 3
expression of p-Akt protein in CA1 region of hippocampus in rats
(IHC,x400)

Effect of Huazhuo Jiedu Shugan prescription on

E F
B4 WimfESmAAMNERERKRED CALK p-GSK-3pEAKRIE
B9 8200 (G 414k, x400)
Fig. 4
expression of p-GSK-38 protein in CA1 region of hippocampus in
rats (IHC, x400)

34 XU K RO 5 41 41 PISK, p-Akt/Akt,
p-GSK-3B/IGSK-3B 5 5 1E H 24 4%, Al 2
iy o 21 21 PI3K,, p-Akt, p-GSK-38 A X & ik it I

Effect of Huazhuo Jiedu Shugan prescription on
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Fig. 5 Electrophoresis of PI3K, Akt, p-Akt, GSK-38, p-GSK-38
protein in rats of each group
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£3 UHMBRATAMERRAREDHZLPI3K,p-Akt/Akt, p-GSK-3B/GSK-38 I &M (X+s,n=3)
Table 3 Effect of Huazhuo Jiedu Shugan prescription on PI3K, p-Akt/Akt and p-GSK-3B/GSK-38 in hippocampus of rats in each group

(X%s,n=3)
5 Fl4/g-kg! PI3K/B-actin p-Akt/Akt p-GSK-3B/GSK-33

EH 0.75+0.12 0.96+0.22 0.80+0.05
TR 0.23+0.02? 0.30+0.062’ 0.30+0.08?
TN I % 0.19 0.62+0.42Y 0.95+0.29% 0.65+0.09%
Ak A B w7 2.7 0.28+0.08 0.48+0.14 0.49+0.10%
5.4 0.44+0.03% 0.59+0.13 0.56+0.09"
10.8 0.61+0.04% 0.86+0.24Y 0.68+0.12%

g b, F W R B 2 CAC e 2 . &t
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K028 ) o LM 5 B I 7 s Rl i dl
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Giitog 2 5 R WAl R O A AL S TR
iR £ 41T 3O Y

PI3K/AKE {5 5 % 38 S DU 4H A d 07 , 412 2F 4
LA % 1 28 B3 I, 7E R TN TR L B A 20 I
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gt AR 51 RS A e I 5% 450 T 30 BDNF 55 TrkB 45
A5 51 PISK (48 4k, PISK J& — Fl R ¥k &
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PI3K 1] LA 8 155 4 85 g 1k UL B — % % (P1P2) IR i
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S TR Y GSK-3B YA 1k .
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