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Molecular Regulatory Mechanism of Modified Gandou Decoction on Cyt C/
Caspase Signaling Pathway in Neurons of Wilson’s Disease Model-TX Mice
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[ Abstract ] Objective; To investigate the molecular targets of Modified GanDou decoction ( MGDD )
treatment in Cyt C/Caspase signaling pathway in neurons of TX neonatal mice, and explore its corresponding
mechanism on regulating Cyt C/Caspase signaling pathway. Method; neurons of TX neonatal mice were obtained
by using primary culture method, and were divided into normal group (normal DL neonatal mice neurons, cultured
by complete medium) , model group ( TX neonatal mice neurons, cultured by 10% blank rabbit serum), MGDD

group (TX neonatal mice neurons, continuously cultured by rabbit serum containing 5% , 10% , 15% and 20%
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MGDD ), and Butylphthalide group ( TX neonatal mice neurons, cultured by rabbit serum containing 10%
Butylphthalide ). Atomic absorption method was used to detect the effect of different concentrations of MGDD rabbit
serum on microelement in the neurons of TX neonatal mice after 24 h treatment flow cytometry was used to analyze
the expression of reactive oxygen ( ROS) in the neurons of TX neonatal mice after treatment with rabbit serum
containing MGDD ; Western blot was used to detect the protein expression levels of Cyt C, Caspase-9 and Caspase-
3 in the neurons of TX neonatal mice after treatment with rabbit serum containing MGDD. Result; As compared
with the model group, MGDD could reduce the contents of copper and iron in the neurons of TX neonatal mice, and
increase the content of zinc in a dose-dependent manner (P <0.01). Flow cytometry results showed that MGDD
can significantly reduce the release of ROS as compared with model group (P <0.01). Western blot results
indicated that MGDD significantly decreased the protein expression levels of Cyt C, Caspase-9, and Caspase-3 in
the neurons of TX neonatal mice as compared with the model group (P <0.01). Conclusion; MGDD could relieve
the high copper-induced neurons damage, probably by promoting the copper excretion and inhibiting the expression

levels of Cyt C, Caspase-9 and Caspase-3 in TX neonatal mice neurons. MGDD achieves the treatment effect by

reducing copper content in brain and regulating Cyt C/Caspase signaling pathway.
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o (PBS) ¥k 2 i, I A A A R B MR EE (5%
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TS 5 43 2H 43 i 0 S [6) 25 ) 0l 0 B By R kT
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15% ~20% ¥ 5 W, BEE & T 5 1% e R 7 B i i 18
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Fig.1 Copper in cortical neurons of TX suckling mouse, which
were treated by different concentrations of rabbit serum with MGDD

for different times(x £s,n=6)
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Tabble 1 Cell vlability in cortical neurons of TX suckling mouse,
which were treated by different concentrations of rabbit serum with

MGDD for 24 h(x +s,n=6)

4153 A B/ % 20 0 AF I RS %

A - 99.99 +0. 20

TR Ry 5 99.50 0. 48
10 99. 65 +0. 35
15 99.91 +0. 11
20 99. 54 +0. 44

3.3 SHFEBSCRITRIMTE X DL, TX LM 200
N TR SRR 5 IE A R, B 2 2
J A BRI (P <0.01) B S
flR(P <0.01), SR LLEL, 76 10% ~20% ¥e J&
W& R B R 7 S i i AR T TX LR 4o
24 h 5 AR BRI RRAR (P <0.01) ¥
TELERIN(P <0.01) , JF B BRI | 32 01X
R L P T L A R T LY T AR TX
FLE 220 BRI I A0 N B
W 2,

R2 EMEFURFEMBEERT IXARMET 24 h FH.F . HEE(xxs5,n=6)

Table 2 Cu, Zn, Fe in cortical neurons of TX suckling mouse, which were treated by different concentrations of rabbit serum with MGDD

for 24 h(x +s,n=6) pg L7}
25 53) R B/ % Cu Zn Fe
iEH - 1.20 £0.20 6.95 +0.29 6.67 +0.40
L7 - 2.01 £0. 02% 2.85+0.26% 8.20 +0.31%
UIRERVE =i 10 1.75 £0.01% 3.16 £0.53 5.34 0. 45"
15 1.59 £0. 02" 4.70 0. 424 5.74 £0. 46"
20 1.29 0. 06% 5.88 +0. 54" 4.31 +£0. 479
TRBK 10 1.49 +0.05% 2.91 £0.52 5.77 +0.26%

FESIEWALKP<0.05,7P<0.01;5 TX 4> P <0.05,* P<0.01,

3.4 G M ORI 46 i R ROS BT 19 22 £k

5 IE WAL L B, B R A U O 0 B (P <
0.01) ; SR RIA] oA, & IF 21 e R J7 SRy A 24
h 5, AT 5 BRI ROS 996 & (P <0.01) , JF 2
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Tabble 3 Fluorescence intensity of Ctrl in cortical neurons of TX
suckling mouse, which were treated by different concentrations of

rabbit serum with MGDD for 24 h(x +s,n =6)

4 MR S/ % ROS
E# - 20.50 +0.92
L - 72.44 £1.46
FTEHR R 10 49.29 £0.99
15 48.48 +0.58
20 40. 67 +0. 67
TR 10 39.94 £0. 84

Caspase-9, Caspase-3 TH AR XN (P <0.01), X%
F Image J BRPEXS % H 19 2500 5 N 2 5500 HE AT K E
PO JREHDIRIE, & | 22 R B A gt E X, 5
RERYZH LA, & S0 ek R J7 e 18 41 3L PR 42 0T
N Cyt C, Caspase-9, Caspase-3 1K [ £ A [EAL (P <
0.01),Jf H Cyt C,Caspase-9, Caspase-3 %5 [ 3¢ ik fifi
T SL 7 B R 5 A I T v RE B T R AIG, B—E
WREMCHIPE . VLI 2,3 4,

OHC w— —— 150

Caspase 9 35 kDa

T -0,
A B C D E K

AL TEH A B BRI ;C10% IF LA R T4l ;D 15% FF G Ry
41;E.20% A R OJ7 4l F. T A48 BR AL

El2 TXZRMETA Cyt C/Caspase 5 S EHEMXEGEXRIEA
7K F

Fig. 2  Expression of Cyt C/Caspase signaling pathway related

proteins expression levels in cortical neurons of TX suckling mouse

x4 EHEFURFRMFN TX ZLRMEZ T A Cyt C/Caspase
ESEBEXEQRMNRIEKFEHNFIM(y£5,n=3)

Tabble 4 Effect of rabbit serum with MGDD on expression of Cyt
C/Caspase signaling pathway related proteins expression levels in

cortical neurons of TX suckling mouse(x +s,n =3)

3 1A FH e JBE Cyt C Caspasej—3 Caspast?—9
/% /B-actin /B-actin /B-actin
E# - 0.84 0. 04 0.55 £0.01 0.96 0. 03
iR - 2.3120. 117 2.13+0.09%  2.34 +0.024%
+5% 10 1.8120.01% 1.69 +0.13%  2.01 £0.05%
BR T 15 1.18 £0.02* 1.19+£0.03%  1.67 £0.06%
20 0.91+0.07% 0.89+0.11Y 1.37 £0.07%
TRBEK 10 0.62+0.04% 0.61 +0.04 1.12 £0.01*%

4 itig

WD 2 A 5 09 35t 4% PR , e R RF A DA
RS Bl R G0 A IR 2R 30 (K-F 38) R J)E 43
FThE W E P2 RGBT 5] R A
28 NG RRE AR 0 E RN B4R DU S B0 4 R e il
i B HL AT AN A WOo TR B AT AR 8 R
L, RS B R R, B i AR S 00 2 AN
PeAt SR HAF T 2 1 . R, A3 A 3h A R
RAWETE WD i 25 5518 1974 4, 7] & 258 5
F68 1) DL /NEUAR A T AR RS S &, TX /N B I
724, Theophilos 2 % 31 TX /NEL ATP7B 3L 5
N KRR &5 ik 82% , T ATP7B JE A ) A4066G
— A A H AT ATPTB B R IR 00, AT 5
ey Cu W% iz, 38w Cu FREEEHE ATPTB #E
7B B8 1 HE R B A% . BRIESE X L ~6 A
TX /)N B A 35 R 458 35 1% A 98 & B, TX /N R
AJE I Cu B PR, MIER AW 172 ~1/3, K
WCu FETEH 3 ARK DL/ B EHm, A0
DL /NERAY 1.5 ~2 %57 AT WD A fh el 2z
ARG AT fu] — b 3l ) 5 70 B8 58 42 & il Wilson g
fR 4 0 I PR AR, (H 2 TX N SR RN S5
Wilson 5 (9 B0 56 (K [7) I8, B AR TX /N AR A Cu
KREDOR, LW Cu FVE 85 & H KBRS & WD
LMy WD By AR S R 2 — T
Przybylkowski 2" B BF 52t TX /N EAVE S WD %
TG IT G S B AR T — e R YR . R
ARSI e TX FL B R Ry SEge X 42, T WD #f
28 50 P A IO RR 5 BOUW 5 0 & s B I R

ROS J& &M IR 4 Ak 700 350240 B 9 A AR i 72
rpoE A ) B AR A W M AR S R BRR o
ROS Az il 1) 3 2230 A S FoAE F 0 2 2230 i 6 T 46
Rk 1R ROS AT 5 ek i 15 A R i AL
SR 38 37 PR L B T, PR Caspase (4L, il
NIRRT S P EH R,
TGS R T R IIEE T TX ZLE 45T 24 h
J& , TX FL B 28 0 ROS Ay B i i i 35 K T 4 751
4, R G ek By T RE AR TX FLR A 40T
 ROS R ER , AT ol 2> v 4 7 A 1 S Ak 4 405 %)
P2 TT R

Cyt C J&— 2R T 40 g S ki Ak Py U L=, AR 431
T h 1.2 x10* ~ 1.5 x 10* Da (K HE /N T &
F1, AN R H AR [A] s 2 55 — P g A Y 5 4ok
A XM TN 7. Cyt C B BT S 8Ok &
ROS (1 77 4=, 2 ok ROS 19 FR B W 5 35 £k ki 14 %

- 147 -



523 5 6 1)
2017 4£3 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23 ,No. 6
Mar. ,2017

I SRR P IR AE R Sk AL 7 A, Cyt C P BB
FIFROBI M B h . X — PR AR T ROS By ™Az,
ROS AT LA | 481 7 3 458 0 48 L, ke 32 400 J 08 1 1)
B A S A R B AL TX 7L b 2
JCHN Cyt C A RINIEH A W FH I, &S
SR TT RIS TX FL R M 2250 24 h J5, 40 N
Cyt C # F3RIK 10 35 A, OF 52— 7 A R B M 12k
VAP o R a2 oo Gyt C 3R
ik, B> ROS Ry 7= 2 DL K 3 Fir g ke 1 A4k
it

Caspase J& 4 M8 T 45 S VERY — B A M "
LIU 217 433 Cyt C, Apaf 1, Caspase-9 iX 3 Ff A
W55 Caspase-3 {H ALY F BT A 52 )R 19 42
W T AR T S ORI A 4> T KO LI R
WFIE 2 BLAR L A 1 SRR AT R Cyt €, 55 40 04
TOLHESh TR TORHLE M — s — s
T, Caspase £ BUR /& LA 1 P 09 il 5 AR S AFAE T
i, RATETAL S A RESAT I RE . i L g A5 2R ]
A TX FL R A2 JC N Caspase-9 Fil Caspase-3
EARBEERTIEFA, &G %HR R I R
YEF TX LA 2T 24 h 5, 448 N Caspase-9 Fl
Caspase-3 2 1335 35 BRI, OF W BEACBIIE . &£
I 5207 e R J7 ml o i ke ek ) i HE R 48 i S i
Wkl # 25 6y Caspase-9 F Caspase-3 45 H £ ik .
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