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[ Abstract] Objective: To investigate the effect of ginkgolide B (GB) on the activation of c-Jun
aminoterminal kinase (JNK) signaling pathway and apoptosis in amyotrophic lateral sclerosis cell model.
Method: NSC34 cells were infected by slow virus containing expression superoxide dismutasel (SOD1)"“"and
hSOD1%**and empty plasmid, and screened with a certain concentration of puromycin, so as to observe the

transfection efficiency of slow virus and cell morphology under inverted fluorescence microscope. Western blot
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method was used to verify whether infected cells were over-expressing SOD1 target proteins. The hSOD1°%*-
NSC34 cell lines were established and given GB. Cell cultures were divided into normal group, model group
100 mg-L"). After 48 h, methyl thiazolyl

tetrazolium (MTT) was used to detect cell survival rates, and select the best drug concentration. Subsequent

and different concentrations of ginkgolide B groups (25, 50, 75,

experimental groups were divided into normal group, model group, 75 mg-L" GB group, SP600125 group, and
75 mg - L' GB + SP600125 group. Flow cytometry was used to detect the apoptosis of each group of cells.
Western blot was used to detect the expressions of phosphorylation (p) -JNK, c-Jun, p-c-Jun, and cysteine
Compared with normal NSC34 cells, hSOD1°”*-NSC34
cell body became round, the synapses decreased and shortened, but the cell morphology of hSODY'-NSC34 cell
and empty plasmid group did not change significantly. Western blot showed that hSOD1°**-NSC34, hSODI1"'-

aspartic acid protease -3 ( Caspase-3) proteins. Result:

NSC3 intracellular SOD1 protein levels increased significantly (P<0.01), and the amyotrophic lateral sclerosis
cell model was established. Compared with the normal group, the cell activity in the model group was
significantly reduced (P<0.01). Compared with the model group, the cell activity increased at different
concentrations of GB, especially when the drug concentration was 75 mg-L" (P<0.01). In subsequent
experiments, compared with the normal group, the apoptosis, and expressions of p-JNK, p-c-Jun, and cleaved
Caspase-3 proteins in the model group increased significantly (P<0.01). Compared with the model group, the
apoptosis and p-JNK, p-c-Jun, released Caspase-3 protein expressions of 75 mg * L' GB group, SP600125
group, 75 mg-L"' GB + SP600125 group decreased significantly (P<0.05, P<0.01). Conclusion: GB has a
protective effect on the cell model of atrophy lateral sclerosis, which may be realized by JNK signal pathway.
[Key words] hSODI1°”*; amyotrophic lateral sclerosis; c-Jun amino-

ginkgolide B; apoptosis;

terminal kinase(JNK) signal pathway
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Fig. 1 Fluorescence expression and cell morphology of infected cells in each group(IF, x40)
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Fig. 2 Electrophoresis of SOD1 protein expression after infection
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Table 1

Y8 (x+s,n=3)
Effect of SOD1 protein expression in each group after

infection cells(x+s,n=3)

21 51 Y54 /uL SOD1
NSC34 - 1.00
%5 J KL 16 0.74+0.17
hSODIWT 16 1.99+0.23'2)
hSOD16%34 16 2.03+0.38"2)

T . 5 NSC34 4 Fe i VP<0.01; 45 23 Foki 26 o8 2 P<0.01,

3.3 HLAF NS B XS ALS 4 g K B AE T 00 5
5O # 41 b g, A5 R 4 4 i AF TS R R BRI
(P<0.01); SRV A] H #2457 A (R vk 3 4R A N g
B i, 40 ML E T3 88, 25 W W BE R 75 mg - L B 48 Jif
R B ERIN(P<0.01), EPMEKENEEBLY
Jo VR B A 75 mg - LIS AT 8 i L 28 4 0 2K A
T4 BT Y AT 2R . L3R 2.

3.4 HRAT VAR BXT ALS 40 g R R T SR Y
5 0EH 41 R A 4 PR T % 3 T (P<0.01) 5
LR 20 He %, 75 mg - LR A N B 41, SP600125
ZH,75 mg- L 4R A N T B+SP600125 4H 1 fit i 20 iy
P60 AR 2 AR (P<0.01) , H 75 mg - L 4R 7 /4 Iig
B+SP600125 ZH (1) 41 il 8 7= % . K T 75 mg- LR
75 P T B 2H 40 M U5 T2 % (P<0. 01) R T AR A N R

x4 PBRENE B ALS A EE p-JNK, c-Jun/p-c-Jun, Caspase-3 T 0 R ik

®2 REME BX ALS M AEHR R 7 iE KA (F+s,n=20)
Table 2 Effect of ginkgolide B on viability of ALS model cell(x+s,
n=20)

21 5 S Ak e /mg - L I HLAT 15 52/ %
E# - 100.00
AR - 66.78+2.73"
HLA N B 25 65.51+3.20
50 75.67+4.03?
75 83.04+4.10%
100 79.97+3.59%

S IEH AL VP<0.01; S AR A PP<0.01(£ 3 [H) .
BRZyHA/E A e 2@ INK RSN S,
W23,

R 3 REMNE BT ALS HHE T B R0 (F+s,n=3)
Table 3 Effect of ginkgolide B on apoptosis in ALS cells(x+s,n=3)

215 U R /mg - L T TR /%
IEH 3.13+0.85
LR - 37.83+£1.97Y
AN B 75 19.77+1.762
SP600125 - 13.33+0.32%
B 9 15 B+SP600125 75 11.47+0.42%

3.5 AR N TE B X ALS 40 Jfd A% B p-INK, c-Jun,
p-c-Jun, Caspase-3 8 FI R A W W 5 IE % 41t
B, F 4H p-INK, Caspase-3 £ H % 35 , p-c-Jun/c-
Jun 8 A 3% TR (P<0. 01) s S REAIA] HL A AR Y
fis B 4 , SP600125 4 , 4 45 N fis B+SP600125 2H
p-JNK, Caspase-3, p-c-Jun/c-Jun & 1 B & [ fi§
(P<0.05,P<0.01), 54 7 N i B+SP600125 41 Lt
B AR A INBE B 4H p-INK , Caspase-3, p-c-Jun/c-Jun £
FI IR (P<0.05). W34, 3.
4 itig

ALS, W FR 4 Lou Gehrig's %% , 42 — Fl 3 17 14 #
Z R AT VBN, HARAE TR T 12 3l b 48 00 1Y 2 6 1 k%
K, FBNARES R I RASHIET . 28

Y8 (x+s,n=3)

Table 4 Effect of ginkgolide B on p-JNK, c-Jun/p-c-Jun, Caspase-3 protein expression of ALS cells(x+s,n=3)

2057 Jo U /mg - L p-JINK/GPDPH p-c-Jun/c-Jun Caspase-3/GADPH
E# - 0.61+0.17 0.39+0.11 0.33+0.06
LAY - 1.70+£0.11 1.02+0.23" 0.64+0.09"
WA N B 75 1.24+0.27%4 0.62+0.1924 0.41+0.05%9
SP600125 - 0.77+0.32% 0.47+0.28% 0.39+0.15%
FLAY 4 i B+SP600125 75 0.42+0.08% 0.25+0.11% 0.23+0.02%

W 5 IE R AL DP<0.01; 5 EEAI A L 48 PP<0.05,YP<0.01; 5 4245 N iR B+SP600125 4 [ 4% 9P<0.05.
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Fig. 3

Electrophoresis of p-JNK, c-Jun/p-c-Jun, Caspase-3

protein expression in each group
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INK 2 4 i P 7 2 A 1 380001 07 2R 1, R BT
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b, P55 I IR 4 i PR - 3 g A B0INK RO, B
T ) INK & A= B R AL, p-INK 7E A 3 2 40 A6 7
kA EEAERY, B KB, SODI1 Al iy
INK & P, INK i 12 7] BE7E ALS iz gl i 2 o0 h &
2R E R, ALS H = i S P A Ll
VEZml DLl INKGE A5 X # 3l B INK (R 5
S ALS B UIA G . ARSI 45 R o e 4 T
75 N g B AT INK 41 1 7 SP00125 J&5 , 40 M f 72 %,

p-JNK, p-c-Jun, Caspase-3 & [ 7 ik B W B AL, HLAR
A N g B+SP600125 (1 1 F & T+ 4 A5 9 ig B M1
SP600125, 3 i3 B 4 A P4 Pk B T JUL 25 4 ) 22 Af £k 4
JRLASE Y (1 £ 4 AT B 2 3 o INK A 5 30 1

76 ALS ) SOD1 G93A /N LA U v ER 7 38 18
ik [ Y5 45+ S0AH B VR FH B O 2 (HIPK ) /Y W 2
b5 BOINK (55 B9 BLIG , INK 19 #4075 5 SOD 1 R 4
I JfL A6 T %5 D) AE OG5 SOD 1 3 4 F: 30N i I
JOF 35 358 Y ML 2 S A S INK S 240 i A
T S 22 B4R E AL B O (MAPK) 5 5
i [ 55 U125 26 0 2 B Ak RE 25 VA G, 40 N B9 G
MAP4K4, F 2 # 2 1k ) MAP4K4 ¥ 1§ TAK1/
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INK @5 Ak c-Jun, 3458 T ek 12, S84 g 1=,
ARSI 45 B i R B 2 [ p-JNK , p-c-Jun, Caspase-3
FEARB WS T IEH 4], BB +48 75 g B ]
B & 93 /> p-INK, p-c-Jun, Caspase-3 1 £ 1 £ ik , iX
FUIHRAT AR B A BEAM i T Caspase-3 1y 3Rk, #fl
T INK, c-Jun (B FR Ak , DA T 98070 240 JE 0 7

AW 5T 25 AL R B N R B X UL 4 0 2% i Ak
21 i A Y LA 00 ) 400 R T A PR B VR L X Rl R
VE T AT 423 o INK {3 53 3% 52 B
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