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Protective Effect of Tiaogeng Decoction in Improving Apoptosis of

Hypothalamic Neurons Based on JNK Pathway

LI Sheng-nan, LIU Yang, LIU Xiao-fei, CONG Chao, LIU Hui-cong, GUI Wen-jia, WANG Yue-jiao,
XIAO Shan, SHAN Xin, XU Lian-wei”
(Longhua Hospital of Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China)

[ Abstract | Objective: To study the mechanism of Tiaogeng decoction in improving apoptosis of
hypothalamic neurons through c-Jun N-terminal kinase ( JNK) pathway. Method: The GT1-7 cell line of
hypothalamic neuron cells treated by tributyltin chloride (TBTC) was used to induce a model of neuronal apoptosis,
with 17B-estradiol as a positive drug. They were divided into control group, model group (1 mg-L™"), 178-E,
group (100 nmol-L ") and low, middle and high-dose Tiaogeng decoction groups (31.25, 62.5, 125 mg-L™").

The cell morphology was observed under a fluorescent inverted microscope, and cell counting kit-8 (CCK-8) was
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used to detect the cell viability. The cell nuclear morphology and the apoptosis rate of hypothalamic neurons were
detected by Hoechst 33258 and Annexin V-FITC/propidium iodide (PI) double staining. Western blot was used to
detect the expression levels of apoptosis signal-regulating kinase 1 ( ASK1), JNK, p53 and cleaved Caspase-3 of
JNK pathway in GT1-7 cell. Western blot was used to analyze apoptosis-associated protein apoptosis signal-
regulated kinase 1 ( ASK1), JNK, p53, cleaved Caspase-3 expressions in JNK pathway and phosphorylation of
JNK after intervention with JNK inhibitor SP600125, protein expression level of cleaved Caspase-3. Result:
Compared with normal control group, the cell viability of the model group was significantly decreased (P <0.01),
whereas the apoptotic rate was significantly increased (P < 0.01). The expressions of phosphorylated ASKI
(p-ASK1), p-JNK, phosphorylated p53 (p-p53) and cleaved Caspase-3 increased significantly (P <0.01). After
intervention with Tiaogeng decoction, compared with model group, the activity of GT1-7 cells was significantly
improved (P <0.01), while the apoptotic rate was decreased (P <0.01). The expressions of p-ASK1, p-JNK,
p-p53, and cleaved Caspase-3 proteins were down-regulated. High-dose Tiaogeng decoction combined with
SP600125 (10 pmol-L™") treatment significantly inhibited the expressions of p-JNK and cleaved Caspase-3 in
GT1-7 cells (P <0.01). Conclusion: Tiaogeng decoction can improve the apoptosis of hypothalamic neurons

through JNK pathway, and provide a theoretical basis for the treatment of menopausal syndrome and central nervous

system protection.
[ Key words ]
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2.1 T 4R B 57 4 40 2 R A 58 S, IR
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JEE 60 min,5% BSA Hf 4] 1 h; I $5bs L NS0 —4t
FRAE VLI A1 - 1 000F: B , Ho A I A 35 P i v 7 ¢ )
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2.8 grit“aarbr SRHI SPSS 21. 0 B4 %k i 13 4L
PEIEAT G AL B B LA & +5 R, HEHRMSF A
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3P <0.05 EFEAGGEITFE X,

3 #£R

3.1 XF GT1-7 ZHMI3G Sy pysgm 50k 21 e, A
% 31.25,62.5,125 mg- L~ Ab B X} GT1-7 ¥ 46
o v A W AE O, Bt 3k R 31.25, 62.5,
125 mg- L' TR S50 % ., Wk 1,

F1 FAEZABFEN GT1-7 HEFHWHKM(x+5,n=6)
Table 1 Effect of different doses of Tiaogeng decoction on viability
of GT1-7 cells(x £5s,n=6)

21 9 o R B /mg e L 2B 6
EH - 1.000 £0. 126
T 31.25 0. 890 +0. 030

62.5 0.921 0. 074
125 0.917 £0. 120
250 0.636 0. 111"
500 0.595 +0.090"

ESERAIEY P<0.01,
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Fig. 1 Effect of Tiaogeng decoction on morphology of TBTC-
induced apoptosis on GT1-7 cells(inverted fluorescence microscope, X

200)

S 5O R AL H R, A Y A A TR ) S R G
(P<0.01) T AR EI (P <0.01) , 4 i #%
4 PR 24 YL RO S T 0 ST AT LA,
17B-E, 2 T 37 1% L e Lo 700 ok 4 40 M 3% ) W
FHE (P <0.01) A T2 g F > (P <0.01),
EEEIR N AR SN N OF R T R Ve S
K2,

*x2 PAEZFXN TBTCFSF GT17T ARFEAERBATENEMN
(x+s,n=3)
Table 2 Effect of Tiaogeng decoction on cell activity and apoptosis

rate of GT1-7 cells induced by TBTC(x +s,n=3)

2150 iﬁf‘?,&; 4l % i
E# - 1. 000 +0. 042 0. 047
LY - 0.479 +0.079%  0.297 +0. 005%
17B-E, 100% 0.975 +0.068%  0.065 +0. 005"
T 31.25 0. 846 £0.067%  0.196 +0.006%

62.5 1.018 +0. 055 0. 114 +0. 005%
125 1.082 0. 050" 0. 144 +0. 008"

EHERALED P <0.05, P <0.01; 5HMA KD P <
0.05,Y P <0.01;> ¥ fE 0 g nmol-L~' (% 3,4 ),

3.4 XFINKEMHXEAREIWEN HIEWH
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B2 AE%Hx TBTC S8 GT1-7 48AE#% 20 ( Hoechst, x300)
Fig. 2  Effect of Tiaogeng decoction on nuclear morphology of

TBTC-induced damage on GT1-7 cells( Hoechst, x 300)

3 I ZH p-ASK1, p-JNK, p-p53, cleaved Caspase-3
HEHRBEFHM(P <0.01), 58 RI4] L,
178-E, 4 p-JNK,cleaved Caspase-3 %5 152 15 ik 35 Il
B (P <0.05), p-ASK1 K p-p53 TEH R E T
P BT 222 5 P A AR B 4 p-ASKL, p-JNK,
cleaved Caspase-3 &5 4 ik W FHREL (P <0.05,P <
0.01),p-pS3HE A RIL R TRHEBEH HT R EE XL;
P 7 . & R &= 4 p-ASK1, p-JNK, cleaved
Caspase-3 TR HFE L B HFREM (P <0.01),p-p53 &
FIR B WK (P <0.05), W3 3,183,

3.5 X TBTC iS5 GT1-7 48 p-JNK }% cleaved
Caspase-3 H FI KRB 5 IEH 4 R AL
p-JINK, cleaved Caspase-3 R H RIE B EHEHIN(P <
0.01), SAsRYZH b4, A HY + 4104 570 2 p-INK 25
R AR (P <0.05) ,cleaved Caspase-3 75 |4 ik
BEREM(P <0.01) ,178-E, 4 i 517 = 7 2 4
WHEFH SR & + #HF 41 p-JNK, cleaved Caspase-3
HHRBRFERFEM(P <0.01), K4 K4,

*3 WHEH TBTCES/E GT1-7 Hl INK BEATHXBEABEMNRIEENHE M (v £5,n=3)
Table 3 Effect of Tiaogeng decoction on expressions of apoptosis-related proteins of JNK pathway after TBTC-induced apoptosis on GT1-7

cells(x +s,n=3)

R e
2H 1) ;\i(fi% p-ASK1/ASK1 p-JNK/JNK p-p53/p53 cleaved Caspase-3/GAPDH
mg-
N4 - 0.971 0. 064 0.026 £0.010 0.482 0. 101 0.015 0. 001
(el - 1.697 +0.277% 1. 040 +0. 2462 1.112 £0.081% 1.090 +0.050%
178-E, 100° 1.495 +0. 205 0.741 0. 037% 1.099 +0. 134 0.790 0. 131%
WG 31.25 0.899 +0. 185% 0.760 +0. 095> 0.982 +0. 170 0.717 £0.237%
62.5 0.969 +0. 1834 0.713 £0. 1324 0.873 +0. 143 0.438 0. 158"
125 0.971 £0. 188% 0.699 +0. 333" 0.722 £0.141% 0.125 +0. 120%
4 itig R B AR A R (LH) |, ZEPEIER b M e R o A=

Y 22 LR AR R T b BE o 4 22 i S IR G
A 5 HE D9 A B R L Z A, 55 T LA R DA 5
[ B 3 e K B R A R ST TR AR O A
PR ESCde Ze 2 AR W e A (R
A R A e B 2 05 3 i DT R, A I LT R
TR TR B AR LR R IR L PRI
AR ALAR AL, B AR, R 4 SR BRAN FEE
HAT 5 AR A SR TSR, T I AR, B AR A7
B, B e A P28 R0 2, B AN g T P
BA BH A4 7

T e i 18 2o R R R R O R (GnRH) i 22
TCAHE 53 5 GuRH I 55 3 {4 53 304 B v 4038 % (FSH)

SEIIBE T MR B B . T & 66T1T
20 EL AT B kR R PN G 4 R M R A 0L
GnRH M 22t S '™, Pt A 92 86 % T 1o i
GT1-74 £ 70 40 Ji Ak 4 0 BIF 5% % 52 . TBTC X #if £
R B, KW E TBTC G815 50 4 0 40 i
T2 FEAR ST UG B S R, 5 OE X IR 4 A H IR
W TBTC T30 GT1-7 40 i 4k J= , 40 Jifa 34 5 1% P 32
) 5 A A0 A T R TR B SR T Lt
BEAN A E 0D, 40 AR B4 /N E R T AR 5 R
20 PRI S TR S T 4 e (B IR 2k 4 i T R
JESZAK VR B TBTC 115 GT1-7 4 M bk g B4 T o
I 1 2 70 240 B R T A
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Fig.3 Electrophoresis of apoptosis-related proteins in JNK pathway
in GT1-7 cells

£4 TG 5F EHEKA SP600125 3t TBTC 4 GT1-7 A fg
p-JNKX cleaved Caspase-3 EEHMEX RIZEMHM (x +s,n=3)

Table 4  Effect of high-dose Tiaogeng decoction combined with
SP600125 on expressions of p-JNK and cleaved Caspase-3 after

TBTC-induced apoptosis on GT1-7 cells(x +s,n=3)

ikl iﬁrfﬂs J}f p-JNK/GAPDH deang;;};‘:se'3
E# - 0.127 +0. 075 0.096 +0. 011
LY - 1.419 0. 5837 1.354 +0.221%
LY + 41 il 57 - 1. 187 +0. 503% 0. 960 +0. 1734
17B-E, 100°’ 1.177 0. 377% 0.967 £0.119%
A 51 e 1) 125 1.212 0. 520" 0. 820 0. 144%
WG E R 125 0.907 0. 389% 0. 500 0. 065%
I+

2 i R T U R A 20 4 A F T B R R HL R
— T BRI R TE 48 W RTJE T R T 2
RSB T A LR AR AR 4
TS0 S 6 0 40 0F 52 PR T 3% 7 3 25 KRR i b
GGV R R B LA 157 B — B A
.54 .

N e G . - 54 kDa

p-INK S B S S e 46 kD2

GAPDH 37 kDa

cleaved
Caspase-3

- --

19 kDa

GAPDH [0 WD S S 40 88 371D

A B C D E F
A IEH A B BRI Co AR + I 4L ;D. 178-E, 41;E. A H 7 &
F 2L TR 3 50 A+ 4 R Al
E 4 GT1-7 4488 p-JNK % cleaved Caspase-3 & H 3 ik B ik
Fig. 4  Electrophoresis of p-JNK and cleaved Caspase-3 protein

expression in GT1-7 cells

ik 5E
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