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Study on the mechanism of Jiawei xiaochaihu decoction inhibiting hippocampal neuronal apoptosis in
epileptic mice via regulating AKT/Bcl-xL/Bax/Caspase-3 signaling axis

LU Ling', ZHUANG Sheng’, QIN Yijue', QU Haishun', YANG Yanwei', XU Weicheng' (1. Dept.of Traditional
Chinese Medicine, People’s Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021, China;2. Dept.
of Joint Surgery, The Second People’s Hospital of Nanning, Nanning 530031, China)

ABSTRACT OBJECTIVE To explore the mechanism of Jiawei xiaochaihu decoction against hippocampal neuronal apoptosis in
acute epileptic model mice. METHODS Thirty-six male KM mice were randomly divided into four groups with 9 mice in each
group: normal control group (normal saline), epilepsy model group (normal saline), Jiawei xiaochaihu decoction group [7 g/(kg-d)]
and carbamazepine group [positive control, 30 mg/(kg-d)]. Except for the normal control group, the acute epilepsy model was
established in the other groups. After successful modeling, mice in each group were given corresponding drugs or normal saline by
intragastric administration once a day for 2 consecutive weeks. After drug intervention, the ultrastructure and pathological
morphology of hippocampal CA1 region were observed. The number of TUNEL-positive cells in hippocampus was detected, and
the expression levels of protein kinase B (AKT), Caspase-3, B-cell lymphoma-extra large (Bcl-xL), Bel-2-associated X protein
(Bax) , as well as the ratio of phosphorylated AKT (p-AKT) to AKT were determined. RESULTS Compared with the normal
control group, severe ultrastructural and pathological damages were observed in the hippocampal CAl region of epilepsy model
group; the number of TUNEL-positive cells was significantly increased (P<<0.05). The expression levels of p-AKT and Bcl-xL
were significantly down-regulated (P<<0.05), while the Bax and Caspase-3 were significantly up-regulated (P<<0.05),accompanied
by a remarkable decrease of p-AKT/AKT ratio (P<<0.05). Compared with the epilepsy model group, hippocampal tissue
ultrastructure, pathological damage, and the aforementioned indicators were significantly improved in Jiawei xiaochaihu decoction
group (P<<0.05). CONCLUSIONS Jiawei xiaochaihu decoction can inhibit hippocampal neuronal apoptosis in acute epileptic
mice, and its mechanism may be related to activating AKT phosphorylation, increasing p-AKT/AKT ratio, up-regulating Bcl-xL
expression and down-regulating the expression of Bax and Caspase-3.
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HEFERIEET-H A Bax P08 T- 8 M BelxL £
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HBRZNF]) , HistoCore Arcadia %) 45 i 43 3 #[, . HistoCore
BIOCUT ZU4J] A {1 (1% [ Leica 23 &) ) , DHP-9054 AU fH
TR QLA TRV A BRA WD .

1.2 FEHRBSRAF

R L PG F (415 DKM24A02, #14% 0.1 ) I [ 7T 95
REAE 25V B3 AT BN w1 5 3th P e v S (L5 2303091,
A% 10 mg: 2 mL) W B ¥R I 25T A PR w5 SRR e &
b (45 54-71-7, A% 500 mg) W [ b 7 Y8 2 By Rk
A RG] BRER PTG A (A5 2211221, #4% 1 mL: 0.5
mg) W [ 0] e Ve 5L 24 B 0 A RN ) 5 28 i R
g R S K B e KRR HT
P AR X N R ERE 25 5t fit5 ¥ h
20230810,

AT RTHI EZAA : DAB i) £ (V15
Bt 22 A BB B A RS AL LS CW0125M)
TUNEL a5 & (20 60) (38 = KA 3 AR B0
HBRAFE] S C1090) , Hbit Caspase-3 PLiA (F2[E Affinity
NE] LS AF6311) , St Bax SR (B 4822 A 4 H A
HIRAF S ER0907) , bt Bel-xL BriA (b i 58 2%
HEWIFARA RN T, #HE5 bs-1336R) , BRAR 1 48 1k 4y i
(HRP)FRic i 1L B0 S e Bk 8 11 G (1gG) (H+L) 471
Ae e A H ARG R AR #5 ZB-2301) ,BCA
A U (U S B e A R A A R 2
F, 4t E-BC-K318-M) , /N BT H- i i - 3- 1 112 it & Ty
(GAPDH)#tik (At 5t &R & =W H AR B A A PR 7 L it
5 HC301) , fieht AKT /N T AKT /N EL T p-AKT A
Pt Bel-xL P (sl =8 A=W AR A BRA AL Jit5-53
7 10176-2-AP, 60203-2-Ig . 66444-1-Ig. 10783-1-ap) , #i
Pt Caspase-3 . Gt Bax HLIAK (F[F Abcam 28 7], 573l
k1 ab184787 ,ab32503 ) , HRP hric A Ll E4T /N Bl 1gG (H+
L) (2Pt 1gG (H+L) —Hr (RIGGELE /R A Y RHE A R
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36 HL SPF g4 KM /INERL, 8 JAl iy |, 1A HE 20~22 g,
W 0T DA (IO A AR FRA ] A= vl S
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QUM o A T UE IR LA 60 CUR I e 4 %8 A 24 i ik
J& 4 500 mg/mL 25, IS,
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XA 30 mg/(kg-d) ™, 209 H o IEH X BEAL/ N R e 3%
AN R P R 25 T AR B K HA A /N R e
i VR B B ER BTG A (17 mg/kg) , 30 min J5 P8 Jis vE 5 5
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Tt T2l - A PR S AU 0L )5, R FH O35 S0 LB UL 58 45 1/
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DA PBS S4B 5 L % I TUNEL K60 W, 42 °C ket
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6) /N E M (P<0.05) ; S5 MW A AU ZH LA, IR /NS
BN 55121/ B 20 21 TUNEL FHM:41 i
R (8 £2) (9 +2) 4N 8 /> (P<0.05) . 4%
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AKT

Bel-xL

Bax

Caspase-3

X R TR

ks T

4 FHENREDHELH AKT Caspase-3 . Bax BelxL EARIZWEEAHALZLEE (FRR .50 pm)

K1 BANREDHLF AKT ., Caspase-3, Bax . Bel-
xL ZEBPAMRIEKFLLE (x+5,n=3)

415 AKT Caspase-3 Bax Bel-sL

R 087410581 B 15641259 126104254
kA 156740576 20380+ 150500 231601216 3.506+ 0482
TN AL 469E0712 TTE386 13830£3861° 8.898£4.304
FORTA 62631525 9508+2988  1L000E3069°  11.880+3.580°

a: S IER IR LB AR, P<<0.05;b: SRR 4%, P<<0.05.

3.5.2  Western blot 32545 S

5 IE T BRZH LA, M A5 AR 2 /N U S 4 2 p-
AKT . Bel-xL 4 F A X 235 5 Fl p-AKT/AKT AR+ ik
E K (P<<0.05) , Bax , Caspase-3 4 [ A X e ik 514 g
FH TR (P<0.05) . SHUWE AL LLHL, & 4 25 2/ L
S H A FRFEAR (B R DV6F-24 Bel-xL 4h) 3 1 3%
K3 (P<0.05), &2, K5,
Fx2 HANREDHLAH AKT/Caspase-3/Bax/Bel-xL

FEEMEXEANRIEERILE (x+s,n=3)

) AKT/ p-AKT/ pAKTAKT Bax/ BelxL/ Caspase-3/
GAPDH GAPDH GAPDH GAPDH GAPDH

A RA 049910049 072220098 144320067 043920029 0.655£0.102 0439£0.056

SR 057010049 045020069 0.787£0.063* 0.790£0.081* 0372£0.016° 0.726%0.038"

MBANSETRAS 057420045 0727201060 1263£0.090° 0.625+0.043 0.761+0.119° 0.544+0.047°
FOFPA 052310044 07060104 134510098 047940045 0.634£0.127 0335£0053"

a: 5 IEH XA LA, P<<0.05;b: SR LA LLER , P<<0.05,
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5ZA P R I O 4 60 4E AKT . Bel-2 X% Fl Cas-
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Horr, Bax {57 T4 5T sl bA TR & T-LobifA, 7E 2R T2
PRI HIECT , Bax 23 & A A QAR , T4% L A RL
PRAIMIE, FEN s & A4 A L C i P 3 PR , e 2 R A
FERABIC WUALIA 5 Bax SEIRARA] 5| Ko S 1A S s 155
PR AR, 2 iIF Caspase M M- Bl ARG 20 e g T
Bel-xL v, &b ARG ME , 1T i1 454 Bax, BH 1k Bax &=
Fa 52 k7R AR B AL, 3 i) Bax 75 5 A4 A 1B MR,
VETT A I T 5 b, Bel-xL 38 BE I8 5 2R A I He,
D AR, dE R R AR ", Caspase-3 J& Caspase
FIWEWI Z— AT AT . Bax FLIERIIE AL,
A 38 375 P e 4 FL T, 5 B4 i £2 2 C (cytochrome
C,Cyt C) JAT175 T K 35 U 1 PF 5 DUBSE ] B R il 22 240
R, o Cyt C WIREIUR 0% T 1iF Caspase 241K [
NS, BRI BRI AR IR AT
T, Cyt CHMT-HE AT 7 145G, 54801 E
Caspase-9 B4, JE AL T-/IMA 5 16 1L () Caspase-9 V) # -
TS T A RAT # Caspase-3, 1T J5 1) Caspase-3 R 4¢
PEH DI AN 1, i B e T

AKT #5 KR K P19 e 28 55 20 B 0 T 4 2 DDA
5o AKT A B4R RR 1L Bel-2 GO AH S i i -8 7,
BRI O PR TR DGR DR 3Rk, DT ) 240 A 0 1 o e
Tk R BEL T 4 A6 T Y ST e 2 P T
Bad {4 Bel-2 80 R IR, g8 38 i 55 Bel-xL 255 E
BUE AR, AR T 60T B AKT kiR 1t
O B p-AKT Ji5 , il WAL T W e 4 (4 Bad) , {ff Bad
M5 Bel-xL Z5 A 1 i) S 08 — 2R AR b 43 ok, 72 AR T
Z B 1) Bel-xL, fie 4 ML A= A7, NI A HE 008 T A
JH™, p-AKT i — 2D 4% thiif Bel-2 K H . —J7 1
il B %F Bel-xL B4 A 37 25 Bel-xL AR G 53—
T 0] Bax (19235 51516, Bel-xLifid 5 Bax 454,
Y RF AR B M ——4 Bax #4J5 , BRI E & 1
AL CZ B, Cyt CREO/D , S A WA 7+
Caspase-3 1353 , BEWBT I8 T2 ¢ s ™", 13X — &R 51
FA L TN AKT BEFR AL 21 Bel-xL/Bax ~F- i i 2
P53 Caspase-3 AT T- MY 53[5 515 4k 45 . TR
RAERRIAAMETT , iR AKT A SR 15 S i
Z RN . ARG R BN, 5 IEE X A K,
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SR AR L /N SRR S5 CAL DX & # i 28 B i 9l h 4

S JLAG 47" F ; TUNEL FH 4 40 0 450 b 34 i 5 AKT

Bel-xL fY#3A T 18, Bax . Caspase-3 [ 361k L, X sLAr

A5 BRAE B0 A 9 LR B 1 43 - A B — 30 A2
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