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f£% 8 AR, D 48 Caspase-3,-9,Bax,Bel-2 4§ &k K-F 5 C LB 75 A it F &L (P<0.05), L5t & ik sk ip@adify
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Effects of Huoxuezhitong recipe on the pathway of mitochondrial apoptosis and the expression of related gene in
epidural scar tissue FAN Xi-ling, ZHOU Hui* ,XIA Zhi-min ,NIU Hai-xin ,LUO Jun-jun. *Hangzhou Hospital of TCM ,
Hangzhou 310007, Zhejiang , China
ABSTRACT Objective:To study the effect of Huoxuezhitong recipe on the pathway of mitochondrial apoptosis and the ex-
pression of related gene (Caspase-3,-9,Bax,Bcl-2) in epidural scar tissue. Methods: A total of 60 New Zealand rabbits, rang-
ing in weight from 2.5 to 3.0 kg, were randomly divided into sham operative group (group A ), control group (group B),sodium
hyaluronate group(group C) , Huoxuezhitong recipe group(group D ,included Danggui 20 g, Chishao 20 g, Honghua 20 g, Rux-
iang 15 g,Myrrh 15 g etc.) with 15 rabbits in each group. Except for group A, L, s vertebral plate were resected leading to 1.0
cm x1.0 em dura mater exposed area,which were covered with 0.5 ml sodium hyaluronate in group C,covered with same
amount of saline in group B and D. At 2 weeks after operation, the rabbits of group D were administered with Huoxuezhitong
recipe (2.5 ml/kg,once a day, continuous 14 d). Five rabbits of each group were selected randomly and were killed at 2,4 and
8 weeks after operation;and the expression of Caspase-3, -9,Bax,Bcl-2 in scar tissue were surveyed by semiquantitative re-
verse transcription-polymerase chain reaction (RT-PCR). Results: The results by RT-PCR showed significant different in ex-
pressions of Caspase-3,-9,Bax, Bcl-2 of group A and others groups at each period (P<0.01). At 2,4,8 weeks after operation,
compared with group B, the expressions of Caspase-3,-9,Bcl-2 in group C and D were decreased (P<0.05),but the expression
of Bax in group C and D were increased (P<0.05). At 8 weeks after operation, the expressions of Caspase-3, -9,Bax,Bcl-2 in
group D was significant decreased compared with group C(P<0.05). Conclusion : Huoxuezhitong recipe can regulate the levels
of expression of Caspase-3, -9,Bax,Bcl-2 mRNA and further induce the pathway of mitochondrial apoptosis, thereby,achieve
the effect of prophylaxis for the proliferation and conglutination of epidural scar tissue
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1FD # % TAEHA MDF-382E FHRIR UK (A A
SANYOO) .BIOFUGE28RS RUAI i iy 1 B O AL L BRI
AL 258 (EQ170-8060) . FFGO2HSD %! PCR
X Milli-Q B 47K AL . HH. W21. CR600 fH iR /K%
F6.DYY-6B RIES AR P B Uk AN | T A R D Y
(ultrospec3300pro) 55 ,
1.3 SRS R 2 AL MEE T
2% G (WL A B 245 R4 S B0 s i o8 oL B 43R
60 H KT 2.5~3.0 kg, #E IR E K/NHEF I, $R AL
O H RN R TF AR (A) 2 A XA (B) .
5 R FR AN AL (C) FNYG Il - A 4 (D) , B 15
B 3% A 40 me/kg 7T - Sk FR
BRI , T 5B (A dUUS R B R, 5 FIH 5
BT CR A FHEF TR, LA Ly s BREERIBA s
YEJGIEHR VI 0 K2 6 om, Z 55 50 B MESS AL, 42 7] 5
M, FeFE Ly BT HMENT, WEBR Ly s PSS R MM, 1
BATANERE R B B R4, BEE L, Bl i
JE 29 1.0 cmx1.0 em, A= BRER /K Wk . C 41 Fhli fi g o
YISk E— 2B RIRENZT 0.5 ml, HARK A LI
AR AR KA I B RSB A SR IR IE BRI T,
KPR G HIERTE 24 h, KI5 3 d ILATES
HRE 20 77 Ukg'd?!, TPIEY, AARESH 1 XIF
16, D A TG MR 2.5 ml/ kg (3% AT F 46
FOWERE ;B .C WA TEE ALK, B H 1R, L
14d, RIFER 5 REhWG A S REgksL g R IR 41
HApah) 24 h J5HeH 3 WS, 10 d WEEZEA 11
Hpper:, S£AREEE, 10d FEIRER
U, 14 d 5 EHANY BB ARG 2.4 .8 FIARK
AhBE S Ry, TCw &0 FIRFARABIEA 4105
B VIR AN 2T, H-00 SCIAAT LA
Caspase-3,-9, Bax, Bel-2 [FRIA /K,

1.4 UEHRIR Sk

1.4.1 519EITSE M % NCBI GenBank (¥
JEH Caspase-3, -9,Bax,Bcl-2 2K mRNA ¥4,
H Primer premier 5.0 #4571 Hi Caspase-3,-9, Bax,
Bel-2 3K M NS B-actin B K (FEH P35 .
SZDO9187) i L R |y sl 2 1, % 1 5l
WX e A TAEREARABR A EA AL,

&1 RT-PCR3[¥F3
Tab.1 RT - PCR primer sequences

HEH J¥41%5 bp Bk REE(C)
5-ACG ATG CTC CAA GAG CTG TT-3"
B-actin 499 554
5-TCA GGC AGC TCA TAG CTC TT-3*
Caspase - 5—ATG GAA GCG AAT CAA TGG AC-3~
478 56.5
3 5-GAG CGA CGG AGA GAG ACT GT-37
Caspase - 5~AAC AGG CAA GCA GCA AAG TT-3"
423 540
9 5°-CAC GGC AGA AGT TCA CAT TG-3"

5-GCG TCC ACC AAG AAG CTG A-3

Bax 467 58.0
5-ACC ACC CTG GTC TTG GAT CC-3"
5-CAG CTG CAC CTG ACG CCC TT-3~

Bel-2 473 60.5
5-GCC TCC GTT ATC CTG GAT CC-3~

1.4.2 Caspase-3,-9,Bax,Bcl-2 ZEF KWL O
IR ZHZLUE RNA 4L 42800 S 2R s i A
1 ml Trizol IR0 A% rh R BES - 5873 24/, fin 0.25 ml
S5 B SR ZUIREE 1 min VAR, B K L
¥ H 2~3 min,4 °C,12 000 g &.L» 30 min, FESHES
Yoy el , T RLLE R - S K EETo K
AH,RNA HUAETE TRk AH . R KA A BT,
0.5 ml SFINELEST, 15 °C~30 CHEE 10 min, |7 1 4 °C,
12000 g B> 30 min, BRZE LW, H 75% O BEiE G
RNA UL, MAZ /D 1 ml ¥REE 75% 21, Te iR iR &
FEAh 4 °C,7 500 g B0 5 min, 7+ b7 )5 8 & BT
1 h, A 20 pl XZEKEfITTE, A260 nm /280 nm
< 1.60, MM B IS ] 0.5% SDS ¥R Af# RNA, IF:
FHIHER R M AT, —20 CARFETR . @il s
N HC2 g B RNA, BT 81 AL ANTPs 1A
¥ 2.0 wl; TPS buffer 4.0 pl; JC RNase 58 17K 0.5 ul;
Revert taste].0 pl;oligo(dT) 1.0 pl; XZE/K 1.5 pl, B
A1 )5 65 CARPE 5 min, VK 5 min J5 fITA 2% 3P
5 ml, HHJC RNase B T/KACE 25 ml, FidIRS

37 CRW 1 h,95 CZE 5 min JG oK, #HAT9 R
N, 55-20 CORAEREFH . B2 JEMmHE 50 ( PCR) B
S 2 wl, A 2xPCR Master Mix i &
12.5 ul, Caspase-3,-9, Bax,Bel-2 L FilE5 9145 1 ul,
B-actin [ TS 19145 1 wl, IIAGEIK 8.5 pl, ¥ 555
.95 CHIZETE 5 min, 28 95 CAEME 30 s B KR E
(I3 1)30 5,72 CLEAH 30 s, )2 I 35 DMEH , e )m
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—H5 72 CIEH 10 min, 6 CIRFFE . @TEASHE Lk 43
Fr: B PCR 7=% 10 wl FEUISHHEE RS L HL K 30 min,
R EIK AT UL T i a5 R . D E 5 34 r= 9 Y
WEE S A TR (AT) KK BEE (GT), M %E B-actin B
ST A (AA) BOKFEME (GA), H: RNA FH X &=
(AT/GT)/(AA/GA),

1.5 Siit2#hb3 &40 RT-PCR SCIOMHE Dxts 76
7, SR R R T 225000 R ¢ Kas, eit2a b
I SPSS 12.0 #4%:, DA P<0.05 N RAH G

(P<0.05) ;45 8 JEIRIT , D 20 4 i T L () 22341y
A g, HAMS B ARG 5 (P<0.05) , 1M
HY CHWAAER 22257 (P<0.05) , Seit%idis i
# 2-3,RT - PCR F=# L Pk &5 R LA 1,

3 iTig

3.1 4UAEE TR Lok R AR R A LR g
T B S P T R B — RIE 50T i .52
A FEDR R R A A SRR, i 4 g T e Ao —
RN R A R e 5 19 2 B &R 25 (1 ¥ ( Caspases ) 1

=4 BRI ZE S, HATIAN Caspases K,
2 &R Caspase-3, -9 JEAH I T2 {438 [ Hh B SR 22 0 2

MAEH Caspase-3, -9,Bax,Bcl-2 mRNA &K 5
KRR WWEORE , TR I B EEA —
B, NZ: B-actin BLPTEA A 5L oK P B TEE
] YER Caspase-3, -9,Bax,Bcl-2 PCR =4 FoAH X iy
HAME, SAEPRTEA I B .C.D 405 A 447
it #225m (P<0.01) . RJFHE 2 RN, & 4H &L TT
IR, C 4Lf D 4 Caspase-3,-9, Bel-2 i3k K-
HI AR T B 41(P<0.05), Bax WIH B 55 F B 41(P<
0.05) ;55 4 JER}, 4540 Caspase-3,-9,Bax, Bel-2 193
ACFRR R e, i C 4L D 4Lk 3k i i i

HEE, Caspase-3 FIGHE AMHEN SAMIE T-19#%
O, B ST R S RO YD SR A T R
KEPATHE , Akasaka 5525 1T (RS L ET4EAH L A BF
5E45 Hh , Caspase-9 F5 fb I 40 M 4 T Y L BEDBR
Caspase-9 {if 1. 7] RETE PR B 2T 4 20 A (9 9 1~ rp e
FEHBERRITVEN, Bel-2 F Bax J&— X PAGHE
#RE AR IR — RIIEAAFTE, Y Bel-2 HER Rk
5, AHML P Bel-2 2R & s I, BOR B2 1Y Bax—
Bax " RAKME 3, 5 Bel-2 FEAUERGER) F 8
A, NI Bax {E AU T, BAK Bel-2 SEME AL

%2 A FEHEIEH Caspase-3 1 Caspase-9 HIEFEFIE (7+s)

Tab.2 Comparison of the expression of Caspase-3 and Caspase-9 among three groups(xz+s)

Caspase-3 Caspase-9
éﬂ%u el ot s > st st
2 4 )8 55 8 J H2 4 JH 5 8 JA
A 0.104+0.066 0.110+0.034 0.100+0.097 0.120+0.079 0.125+0.890 0.109+0.045
B 4 0.713+0.074* 0.757£0.096* 0.686+0.087 0.718+0.099* 0.792£0.107* 0.776+0.097
CH#H 0.625+0.082 0.685+0.089 0.645+0.081 0.628+0.086 0.748+0.104 0.713+0.106
D 0.450+0.084 0.574£0.095 0.476+0.064* 0.408+0.097 0.479+0.081 0.381+0.093"

7 : Caspase-3 AHREIIN | 55 A 41 H04L, *P=0.007; 5 C 4lb%L, *P=0.043, *P=0.043,*P=0.041; 5 D 41 HL%L, *P=0.043,4P=0.043; 5 B # [L# , *P=
0.043, Caspase-9 AHFIIFH, 5 A ZHH0%E, *P=0.005; 55 C ZHFLHL, *P=0.043,4P=0.046,"P=0.041; 5 D ZH [LHZ, *P=0.040,4P=0.040; 5 B 41 1%,
“P=0.041

Note ; Caspase3 at the same time, compared with group A, *P=0.007 ; compared with group C, *P=0.043,*P=0.043,*P=0.041 ; compared with group D,
*P=0.043, *P=0.043;compared with group B, *P=0.043. Caspase-9 at the same time , compared with group A, *P=0.005;compared with group C, *P=
0.043,4P=0.046,?P=0.041 ; compared with group D, *P=0.040, *P=0.040 ; compared with group B,*P=0.041

3 A FTHIRA Bax 1 Bel-2 BIERE FRIE (x5)

Tab.3 Comparison of the expression of Bax and Bcl-2 among three groups(x+s)

Bax Bel-2
25
52 %48 5 8 JH 52 %4 %58 A
A 1.108+0.146 0.100+0.034 0.100+0.008 0.120+0.079 0.125+0.089 0.109+0.045
B4 0.620+0.079* 0.554+0.0064 0.601+0.008 0.718+0.076* 0.767+0.0084 0.676=0.127
CH 1.380+0.022 1.125+0.089 1.312+0.010 0.653+0.019 0.608+0.104 0.653+0.121
D4 1.550+0.111 1.314+0.344 1.476+0.060" 0.498+0.040 0.579+0.006 0.501+0.003*

T Bax AHFIHFIY, 55 A 21 HEL, *P=0.009; 5 C 41 HE%E, *P=0.037,4P=0.038,"P=0.034; 55 D 2 HLEZ, *P=0.038, “P=0.039; 55 B £ b5 ,"P=0.033,
Bel-2 FAFIAHY], 5 A 4H b3 P=0.007 ;5 C 4l Eb#E, *P=0.042,4P=0.044 ,"P=0.043; 5 D ZH [t %%, *P=0.040,4P=0.043; 5 B £H [t 4%, *P=0.047
Note; Bax at the same time , compared with group A, *P=0.009; compared with group C, *P=0.037, *P=0.038,*P=0.034;compared with group D, *P=
0.038,4P=0.039; compared with group B,*P=0.033. Bcl-2 at the same time , compared with group A, *P=0.007; compared with group C, *P=0.042, 4 P=
0.044,7P=0.043 ; compared with group D, *P=0.040, *P=0.043 ; compared with group B,*P=0.047
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M 2A 2B 2C 2D 4A 4B 4C 4D 8A 8B 8C 8D
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2A 2B 2C 2D 4A 4B M 4C 4D 8A 8B 8C 8D

Caspase-9

2A 2B 2C 2D 4A 4B 4C M 4D 8A 8B 8C 8D

2A 2B 2C 2D 4A 4B M 4C 4D 8A 8B 8C 8D

Bel-2

2A 2B 2C 2D 4A 4B M 4C 4D 8A 8B 8C 8D

1 RT-PCR kil 4 A 6 A MRIRZH 4 Caspase-3, -9,Bax,Bel-2
mRNA A92835 (M, mark ; 2A %5 2 J& A 2H;2B %5 2 J& B 41;2C, %5 2 J&
C2H;2D, %65 2 JE D 4H;4A %6 4 J& A 40;4B,585 4 J8 B 41;4C, %8 4 A
C4H;4D,%65 4 B D 41;8A,%5 8 J& A 41;8B,%5 8 J&l B 41,;8C, %% 8 JAl
C4;8D,%5 8 I D 4)

Fig .1 Detected the expression of Caspase-3, -9,Bax,Bcl-2 mRNA at
scar tissue by RT-PCR (M ,mark;2A,group A at the second week;2B,
group B at the second week ;2C, group C at the second week ;2D , group D
at the second week ;4A,group A at the 4th week;4B,group B at the 4th
week ;4C, group C at the 4th week ;4D , group D at the 4th week ; 8A , group
A at the 8th week;8B,group B at the 8th week;8C,group C at the 8th
week ; 8D, group D at the 8th week)
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