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(EE] a6 HEEENE A, BIRGY (GKAB) Xk AM KT ailikiesE (pMCAO) KEMZITHIRY E
FBAZITHLH] . et HUEPE SD R 60 2, BEHL MIBTFARA . pMCAO KEFIZHH GKAB ALHIE, . il
. BRIBETFARL (B sk ARHWT ) 2, ok 4 23R AW R b s ik i 5 v 4l 45K B pMCAO #5028,
GKAB ALFRMIK, | Sl TS 10 min 73500255 T IKTESS GKAB 125, 25, 50 mgkg, TR, pMCAO £t
BRI 5 T Al Y S 0 K . 2 12 h J5, SRA] TUNEL k04520 K RURZH 8L e i i 1%,
PELH AU AR A DU Ao 2 20 I TR £k INK (p-INK ) ik, 8 s B ks A 2 21 p-JNK., Bel-2, Bax. ZHfffa
% C (CytC) . caspase-9, caspase-3 LM cleaved caspase-9. cleaved caspase-3 F[AMFEIL, 4 & SEFARLMLL,
pPMCAO BRI R ERAH 2L AR T3 p-INK RIAAKCF3 I (P<<0.01) , JAT-#HCEE T Bax. cleaved caspase-9.
cleaved caspase-3 AUFEIAFIE (P<0.01) , Bel-2, caspase-9. caspase-3 HYFIAIRHL (P<<0.01) ; 44T GKAB 4b#f
J& . 5 pMCAO FEHIZI thAr, GKAB ZRHIG, . Rl m gk B4 -3 M p-INK ACFREAL (P<<0.01) , ¥
T-HHEHE A Bax. cleaved caspase-9. cleaved caspase-3 HZ&A 2 N (P<<0.01) , T Bel-2, caspase-9. caspase-3
HFRs 2T E B (P<0.01) , IR —E R EKHM . SEFRAME, pMCAO 54 b 28 21 i i 7T
Cyt C FikThm, LRk Cyt C FkFEAL (P<0.01) ; 5 pMCAO BRI LLH, GKABIK. ™. w4l 2 40 i i
Cyt C FHAGHIEIR, Lkifk Cyt C FikBHiFAR (P<0.05, P<0.01) . %4+# GKAB Al pMCAO K EUIKiHHZ4H
MR T, HALEI AT BE-S HAD ] INK SR LL . #5f] INK {55 A RE . BRI T8 2 6.
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Mixture of ginkgolide A and ginkgolide B inhibits JNK apoptosis pathway in neurons of rats with permanent
middle cerebral artery occlusion
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[Abstract] Objective To investigate the protective effect of ginkgolide A and ginkgolide B (GKAB) mixture on
neurons of rats with permanent middle cerebral artery occlusion (pMCAO) and related molecular mechanisms. Methods ~ Sixty
male Sprague-Dawley rats were randomly divided into sham group, pMCAO permanent focal cerebral ischemia group and
GKAB-treated low-, medium- and high-dose groups. In addition to the sham group (only isolated without interruption
of the arteries), the rats in the remaining four groups were induced pMCAO by blocking the right middle cerebral artery.
Rats in the GKAB-treated low-, medium- and high-dose groups were injected with GKAB 12.5, 25, and 50 mg/kg through
sublingual vein at 10 min after pMCAOQO, while the sham and pMCAO groups were injected with saline of the same volume
as the medium-dose group. After 12 h of treatment, the neuronal apoptosis was determined by TUNEL method, the level of
phosphorylated c-Jun N-terminal kinase (p-JNK) was determined by immunohistochemistry, the expressions of p-JNK, Bcl-2,
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Bax, cytochrome C (Cyt C), caspase-9, caspase-3, cleaved caspase-9, and cleaved caspase-3 in brain tissues were detected by
Western blotting. Results Compared with the sham group, the apoptosis rate and p-JNK expression of neurons in the pMCAO
group were significantly increased (P<<0.01), and the expressions of apoptosis-related proteins Bax, cleaved caspase-9
and cleaved caspase-3 in brain tissues were significantly increased (P<<0.01), while the expressions of Bcl-2, caspase-9
and caspase-3 in brain tissues were significantly decreased (2<<0.01). Compared with the pMCAO group, the apoptosis
rate and p-JNK expression of neurons in GKAB-treated low-, medium- and high-dose groups were significantly decreased
(P<<0.01), the expressions of Bax, cleaved caspase-9 and cleaved caspase-3 protein were significantly decreased (P<<0.01),
and the expressions of Bcl-2, caspase-9 and caspase-3 were significantly increased (£<<0.01) in a dose-dependent manner.
Compared with the sham group, the expression of Cyt C in cytoplasm in the pMCAO group was significantly increased,
and the expression of mitochondrial Cyt C was significantly decreased (P<<0.01). Compared with the pMCAO group, the
expressions of Cyt C in cytoplasm in the GKAB-treated low-, medium- and high-dose groups were significantly decreased
in a dose-dependent manner, and the expressions of mitochondrial Cyt C were significantly increased (P<<0.05, P<<0.01).

Conclusion GKAB can inhibit neuronal apoptosis after pMCAO in rats, and its mechanism may be related to the inhibition

of JINK phosphorylation and JNK signaling pathway and the block of mitochondrial apoptosis pathway.
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(P<0.01) . HEHMELEER (& 2F) 2R,

B R BN ZH 2 b INK R KBRS E 2, T
PMCAO HERIL p-INK 3 KA T AR 418 75
GKAB 4525054 p-INK £

(P<0.01) ,

KT pMCAO BRI (P<0.01) , HPHEF]
FHHN R R, B4AESa S L
(P<0.01) .

1 TUNEL & & A K RHZEMETER

Fig1 Neuronal cell apoptosis of rats by TUNEL
A: Sham group; B: pMCAO model group; C: GT1 group (pMCAO+GKAB 12.5 mg/kg); D: GT2 group (pMCAO+GKAB
25 mg/kg); E: GT3 group (pMCAO+GKAB 50 mg/kg). The arrows indicate positive cells. TUNEL: Terminal-deoxynucleoitidyl

transferase mediated nick end labeling; pMCAO: Permanent middle cerebral occlusion; GKAB: Ginkgolide A and ginkgolide B.

Original magnification: X400
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Fig2 Expression of p-JNK protein of rats in each group

A-E: Expression of p-JNK protein by immunohistochemistry (the arrows indicate positive cells). A: Sham group; B: pMCAO model
group; C: GT1 group (pMCAO+GKAB 12.5 mg/kg); D: GT2 group ((MCAO+GKAB 25 mg/kg); E: GT3 group (p(MCAO-+GKAB 50
mg/kg). F, G: Detection of p-JNK and JNK by Western blotting. pMCAO: Permanent middle cerebral occlusion; GKAB: Ginkgolide A

and ginkgolide B; JNK: c-Jun N-terminal kinase; p-JNK: Phosphorylated c-Jun N-terminal kinase. Original magnification: X400 (A-

E). "P<<0.01 vs sham group; A4P<0.01 vs PMCAO group; **P<<0.01 vs GT1 group; N
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Fig3 Expressions of Bax, cleaved caspase-9, cleaved caspase-3, and Bcl-2 in brain tissue of rats
in each group by Western blotting
Sham: Sham group; MOD: pMCAO model group; GT1: pMCAO+GKAB 12.5 mg/kg group; GT2: pMCAO+GKAB 25 mg/kg group;
GT3: pMCAO+GKAB 50 mg/kg group. pMCAO: Permanent middle cerebral occlusion; GKAB: Ginkgolide A and ginkgolide B.

“P<0.01 vs sham group; ““P<<0.01 vs MOD group; **P<<0.01 vs GT1 group; *  P<<0.01 vs GT2 group. n=9, x*s
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Fig4 Expression of mitochondrial and cytosolic Cyt C in brain neurons of rats in each group by Western blotting
Sham: Sham group; MOD: pMCAO model group; GT1: pMCAO+GKAB 12.5 mg/kg group; GT2: pMCAO+GKAB 25 mg/kg
group; GT3: pMCAO+GKAB 50 mg/kg group. Cyt C: Cytochrome C; pMCAO: Permanent middle cerebral occlusion, GKAB:
Ginkgolide A and ginkgolide B. “P<<0.01 vs sham group; “P<<0.05, ““P<C0.01 vs MOD group; “*P<C0.01 vs GT1 group;

YYP<0.01 vs GT2 group. n=9, x*s
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