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HE BB TR KRAWE S B F 4% A4 (multiple organ dysfunction syndrome,
MODS) K &/ #-F & W 4m i, (smooth muscle cell, SMC) 8 & T #A/E A X L AH . Fik 4 ERF
Wistar K& 100 X, RALH A xR (20 R) AR (40 R) fe KARA A (P 254,40 X)), HA A
P2 K KT MR EH KA K (E. coli) BB ik, 3 54 B L X 3¢ MODS #£4!, W 25 4038 47 2 &
T RAEHF(1 mLN00 g)#H ,2 RIK,%E43 R, ##H24 h ERAEZFRRANG LB AR, 25 3
AT R PR PR A4 B 549 dUTP %k o 47323 K (terminal-deoxynucleotidy| transferase mediated
nick end labeling, TUNEL ) #= % J& 41 240 5 4 &, , WL KR A 8k T a1 /& MODS X S/ % SMC 9 78 ==
HEREBEARA T TRZB @ik e iB/E ym -2(B cell ymphomallewkmia-2, Bel-2) \Bcl-2 /8%
X %& @ (Bcl-2 associated X protein, Bax) ./ & % C(cytochrome ¢, Cytc) & & kkei T, HR
LRk A H SMC 4% Bax.Cyt c Ea kX W 275 (P<0.01),Bcl2 G kLA
B (P<0.01), SAEAMAE, &40 SMC A =4 % .Bax.Cyt c & & &AW 2HAL(P <0.01),
Bel2 e A XA BAZH(P<0.01), it XA TABEIH D SMC &bk B iR 2 6HE,
4] SMC #97 = , A W42t MODS X R B Wiz sh Zh aeag ik 2,
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Intervention Effect of Dachengqi Granule on Apoptosis of Small Intestine Smooth Muscle Cells in
Rats with Multiple Organ Dysfunction Syndrome XIE Ming-zheng and QI Qing-hui  Third Department
of General Surgery, First Affiliated Hospital of Dalian Medical University, Liaoning (116011), China
ABSTRACT Objective To observe the intervention of Dachengqi Granule (DG) on the apoptosis
of small intestine smooth muscle cells (SMCs) in rats with multiple organ dysfunction syndrome (MODS)
and its mechanisms. Methods  Healthy 100 adult Wistar rats were randomly divided into the control
group (n=20), the MODS model group (n =40), and the DG group (n =40).E. coli suspension was peri-
toneally injected to rats in the model group and the DG group to establish bacterial peritonitis induced
MODS model. DG at 1 mL/100 g was administered by gastrogavage to rats of the DG group, twice daily for
3 successive days. Twenty-four hours after modeling, the proximal segment of intestine was taken and
stained by using terminal-deoxynucleotidyl transferase mediated nick end labeling (TUNEL) and immuno-
histochemistry. Changes of apoptosis quantity of SMCs and the expression of Bcl-2 associated X protein
(Bax), B cell ymphoma/leukemia-2 (Bcl-2) and cytochrome c protein (Cyt ¢) in mitochondrial apoptotic
signaling pathway were observed. Results Compared with the control group, the apoptosis quantity of
SMCs and the expression of Bax and Cyt c protein significantly increased, and the expression of Bcl-2
protein significantly decreased in the MODS model group (P <0.01). Compared with the MODS model
group, the apoptosis quantity of SMCs and the expression of Bax and Cyt ¢ proteins significantly de-
creased, and the expression of Bcl-2 protein significantly increased in the DG group (all P <0.01). Con-
clusion DG could inhibit apoptosis of SMCs through suppressing activation of mitochondrial apoptotic
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signaling pathway in intestinal SMCs, thus promoting the recovery of the gastrointestinal motility function

in rats with MODS.
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Z 4% B U RE bR i3 25 A AiF (multiple organ dys-
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W IR B R F ARSI LR R A G  HUAR R 8% 51k
AETANEC A DL L A B B S8 T RE R AT 1 IR R 25 S
fiEo SEREHRAMRHE A JE T IR N . IR AR MFSEIE
W15 718 & MODS Ry 46 3¢ B FEEEAL, B % Y e R
T3 ROA 1 BUW B R e R R T B RS . B
BTV IR I 5% i 15 1 T R 5 U8 B 1) A B O B 1) 25
) FHARIAYT MODS S 7iE 3 ks, fE i
W sh T3S W T7 3+ o 2L

ARSI DL T P 98 B MOD'S KBRS 584y
FERTGE, WEE MODS K BRI KA S AURL T il 1) /N
SEIL4H B ( smooth muscle cell, SMC) i =%k =
DI RGRR P T {5 5 1545 B 20 M bk B2 088/ i — 2
(B cell ymphomal/leukemia-2, Bcl-2) .Bcl-2 #i&
X #HH (Bcl-2 associated X protein, Bax) . 4ifiufa
% C(cytochrome c, Cyt ¢) HH E AN, HH
11 MODS % 15 42 2J) 2 B i A S R 7R < J0URL T T3 11
Bl

MEETE

1 hiy  f#RE 3 ~4 H IR IE T Wistar K i
100 H, MElERF 1A 200 ~250 g, i K& ER K
L b R, 2 AR UE i 5 SCXK (11)
2008 -0002, F 2010 4F 9—12 H 78 K& Rl K2
SEER A HhoL R SR AR IR SR IR BE 20 ~ 25 °C L AHXT
MBI 40% ~50% , HAROGHE, A:4H 5 L, IE# BURIK
1, IEWOK,3 Rk,

2 2 JORSRAN: K¥ 12 g, 15616 g,
JEAN9 g, 15 9 g, KRR FFERE ) 7 (5
20100614 ) . fWURL ) JC 7 7% 18 7K % i B &5 A 24
100% MY 255, #H2 F4EZ5 1 g/mL.

3 R H KL EE TUNEL ¥ -4 I3k 7 &
(11684817910) , %+ Roche /A ] ; /N4t K il Bax
(sc-7480) . Bcl-2 ('sc-7382) Fi A& #l 1l 2 Bt K B
Cyt c(sc-8385) #jifk, 3 [ Santa Cruz /4w, Bl
R (AR ) il ik ) & (PV-9002, PV-
9003) , % [H GBI /A 7l ; DAB e o (61X 77 & M
PERIE, AL A2 8 0F . W35 4 [T (E.coli) B K i%
BERF K27 B} I 25— S B A g BHE AL

4 ZhY)ordl B R WO S R AR
Wistar K 100 2, bl x) g4l 20 H BiRI4
40 HAT KR SWRI 4 (h2hdl)40 H. & BBRE F
125 v ST AN A P 4 B MODS KRB« TG
T IR R KRR T E TS 1 mL AR BER K
BRI AP 25418 RO R P4 1 mL E.coli TR
B, ST AN TR MR I B MODS B R K B
40 H BT 23 H B %R 42.5% , AT
TWHT 2 KRG T KA BURL(1 mLA00 g) #E (KR
BRI YT N 6.3 fi5, WA F AT, 2 W/
R, ESE3 Ko

5 FRMIEIR KT WA 24 h 5 SERL VA AL
FEATIE KB, B RS/ Mz E T 4 C 4% 23 i &
SER . BREETR K A R R ) A
MUESEYI R BER TR R 5 wm , BT 22 S 2 R A0 4%
M .60 C Tk

5.1 IR mEg e F kA SE K BUR
7. BV 45 21 K BRI s A 1 O o

5.2 Bax.Bcl-2.Cyt ¢ HHFEXKIM RH%
FEN LU AL . BB A — 250k (AR 3D &
D7) B U B B AT, MEAR W T - 4L 2000 B i B
Ktk,3% H,0, LB T/KIFE 10 min, HrJ5& & B
K 15 min, —Ht (/NPT KE Bax \Bel-2 $iik, 1l
FHKR Cyt ¢ Filk)4 C Ma i, il 1 (R
S ,37 C BEE 20 min, TR 2 (AR B
PRcHi/NR 19G Z R AK, BARE R iCPLILF 1gG 25
4),37 °C 5% 20 min,DAB {4, SRR EHE UL, &
K BB B, DL PBS Bt IR,
SV B P 1) A PR A X B

K H 2% # Media Cybernetics 73 7] i) Image-
Pro Plus 6. 0(IPP 6. 0) # - Ar KR, i35/ Mz WL
Bax .Bcl-2.Cyt ¢ & [ BH M 3R 5 X8 i AR 43 6 4% B
(Integral optical density, I0OD) .

5.3 TUNEL 0T/ S0 SR i il 45
HEAT V) 7 BB K 2 R K i F )5, PBS
PE s TUNEL Wi AW, 37 C %7 60 min;
A4k 77-POD,37 C & 30 min; PBS niyk, Jin
A DAB XYW, ZIIFE 10 min, PBS ik ; /iR
R, B, B T ORERIR

RRABENLEEI 10 TR B AT o0 M. ROk 18] i
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1T SMC S BCAA T8 T TR T 8, T
EH(% ) =P WLE T Eom AR LA < 100% .
6 SiiteFdrik RA SPSS 13.0 #fd v BdE
HATE A BE, B x +s F7R, RH Student’ s t
K, P <0.05 NESFAGIHFE L,

#® B
1 KBRS E ERL24 h 5, X4k

RAL20 H, 770, WA KRB EEE, msh A
o, Pk F R R IR POK R IE R PREIR B, KAE
g, O ARSI, BRI KRBT 23 H 8T
FHNB7.5% , SXT A, ZREGIT¥FE (P <
0.05) ; fEif KEAE R TC 1, 16 sl b, $h I I = 3
Wkt , I KB R D IR, SRS, B AR
FEo BT 11 2 BET-F 27.5% , SRR
L ESAG R E L (P <0.05) 5 1737% KBS i
T, FINE B o R B $RFLA T R ORI 2 IR
IRBT, AT Sy w4 Ll I 4R

2 HKAKRBEREMGENEE LB (KR 1) XA
KEBEWIES WGEIER S SR e, oRiE, B
IR ERUE Wik A 8, IR N R B8 R, 3 0 s B
MAERE K, IR W4 S 556, i i N s 4% 8 It /K R
WARNEER AHPEAF R P . 2G4 B IR e, 1% 5
FEAIEH 8 D R, B W s b i
R IR B -

TE: ANXIRAL; B
A, Chh

1 ALK U i )

3 KM SMC HT-EIL L (K 2,5%1)
Xf BELL/ N IVZ R W i 20 W SMC I T B4 . KL
TYZH /N IIUZ Hh AT LR 1) T A, s AR ]
WZ(P<0.01) , TN e AR S —.
2521/ WUZ I T 4 i 20 B2 MOD'S 21 W ik /b

2 H4 KK SMC T WEE

(TUNEL, x400)

F1 KESMC BB ILE (xxs)

5 4 téﬂi_ f -4k émﬂ’gi+§i JHTREL
(AT ) (AT ) (%)
YHEE 10 1.0+1.2" 129.1 £23.8" 0.7+0.5*
iRl 10 7.3+2.5 82.4+13.8 8.8+2.4
hz5 10 4.3+1.8" 101.6 £14.6* 4.4+2.1"

T SR i, *P <0.01

(P <0.01) , JA T 20 M A A A AR A IR Yo sk (S 43 Y

4 RBHAKB/DMNANZE Bax .Bel2.Cyt ¢ HHHE
B (F2,K3)  XRA/NANLZ T 0L/ & Bax
BEFEK LA Bel2 £S5, 17
WA T LR A28 TC W 2 22 55 17 LR Cyt ¢ &
R D PAT LR WA e ik, SX) A g,
B2 /N )2 Bax #1132 3k B & (P <
0.01) , 434 ¥15), 04T L b &3k 1) T v R 8 6 B
i ;Bel-2 S FRIKFEAIR(P <0.01) , 431 AN ¥, 3147
WUF BEJE A BA 55, 503 XS # A AIG; Cyt ¢ R K36
FHE (P <0.01) , IFNEAL & LR, R FE B ALZ R 5
e, SR A, R A /NI LZ Bax HEH KA
BRI (P <0.01) , AT WL A B 3% 5 Bel-2 Ry 3RiA
W FHi (P <0.01) , 204 T ik 25 15 Cyt ¢
FiAH MODS 4] B k> (P <0.01) , JLLAFAIE ML
HH 5o

F2 HBHKE/N#HIZ Bax Bel-2,

Cyt c BOFEAIE (10D, x5 )
45 n Bax Bcl-2 Cytc
X 10 974 +2230 25'309 +6 856 * 4858 +1 341"
MRl 10 39851 +6 519 5801 +£1 391 24 6315 591
HzZ5 10 10 960 +1 781" 14 277 £2 035 * 8 874+2608"

T SRR A, *P-<0.01
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TE:A.D.G AR ;B \EH MBI ;C F I 254 ;A B .C o4 Bax;D \E\F 4 Bcl-2;G.\H.I 4 Cyt ¢

3 KAKRB/NGFEHEI Bax Bcl-2 .Cyt ¢ #EFFik

Wit

MODS J& 8 {73 Fg L Ji5 5™ 8 1Y I R AE , i FE %
B R ER T RBE . MODS B &AL B AT
ATERIERE (ABFSE O IR SEFE SR i B4R A 47 e AR
SEAHRHRAET B TR N 40 R G R0 , 4B il
T BT, B AL T A i SRS, Sk
FHIEGE B2 0, W i AR TR N B R i AT R R 5E, 15
REAZ - B AR G 2L R ik R R SE IR
(TNF) (IL-1 SESREA BT, (75 42 B 580 S N R 45, MK
PR EaeZ . Wik, HRTHFTE A IA A
W7 iE /& MODS 45 f& 5 g B A Bl BRI B S 5
=, B Wiz 2h oy e R A RO BB L R e R R
TR AT

FARASIORE R 22 AR S AR JE A PO R H 245 20
B, FA 5 0 I V5 R BR T 0 VE T, #E MODS 1911 IR
B S BUS 7RI R, AR R, KRR G
B sl KA 5 R AN T i 38 A 1 3 B B vy
HEFVIERS (A ERHLH A2 20 4,
J& MODS & A il JF A 1 A T i 5k S0 R 9 A 2ok B S vz
FERAST 2B SR SMC HT-BIE R &, TR
UKL PR MR AR FH SL AR, E A AR AR DR

B iz 3 U gt H Wiz 2l pf 8  Cajal (8] )57 241 g
(interstitial cells of Cajal,ICC) 1 SMC F:[a]tpifE5E

(e, x400)

o 1CC 2 B il 18 I 1 A 3 M 2 S AL s 1 o
I, B is S 22 TH LB I S ) A L T SMC 2
H i s A0 AT . SMC I RERE 522 4 A 4%
S 8 i SRR o A SEE R F TUNEL Fi 6
PR T i, A A A MODS AR R WUk
UG BRIz SMC I T BLG Rk (A0 T8k 4
HREAFRB R AL, 25T MODS £ 2h /)
W Bk 14 i AR AL AR AR R SOBORE Y T UL AR o 5 45 2R
78, MODS AJ LAt i R B/ i V-8 LA 7 B 4t 7
o 2, A B A T BER 1/ Nz L
JE SR AR AL E SR AL 2 52 [, N
T WU 35 L I G sl AR DR PR AN — M, e X
SPECH T gy R R A0 A Ao TR R SUBRL T B
SMC St i 25 5, ] st 80 T i R T i i )
WD A RO T /M NUZ R e Bk et 1 i sh
TIHYIRE o 37K MODS RN E 11 3l 1 B i i)
JERTRERI/IN SMC (14 3 T8 DI AH ¢, 1M KR UM
RAT U /NG SMC PR TS, GRAr HAE BT RE

M TR S 1 Sl B A LT R R R A
PR P03 720 N R A i 1 S L P RO i 1
POR R A ] T i A R AR T L AR IR 7
YRR AN Cyt c YRR SOk A g A2 1 rh 0 35
15, Bax I Bel-2 # FIZELR AR I Tk £2 T B
HEAE M, MBS oA T LRI A A Y
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Bel-2 5 B A e LR AR B /R T, BH LR Zeoi iR
ik Cyt ¢ Zf T 05 1M Bax & 11 0 AT LS A1
SR B A T B R T B R, Rk, Bax/
Bel-2 Yo TR T- 1 k£ 54, 24 Bax/Bel-2 L
RSB AI  200 6L R T, T2 LU AT % sl D 400 ) 240 e
T AT %, MODS K B/IME SMC g3
) Bax .Cyt ¢ ik g% i, Bcl-2 B WBH 2 T,
H 2GR AR S S . SR TERERAST 28D
P RERBOE, (/07 SMC it i Bax #%
PEELRARTE F, 35 Bel-2 2 g — F 44 M i 41 il
Bel-2 (3P, A R 00 e b T 550 e 4 3 375 1 A 6
fL ( mitochondrial permeability transition pore,
MPTP) , {452 1A BB 1y a5 1 e e M T o R 2
JEEHL A REARG, JEAS A AE TR AR N AR ) Cyt ¢ 1
R R M, T ~F e K 4 35 [ i 3 (Caspase-
3) fit & Caspases HYIG LRI N, e &2 B £
vk 45 FAZ 2L, 51 & /N SMC T Bk,
MODS AR Lok AR I8 T3R8 W30 , AT RE 75 & /)
Ji7s SMC i T 1Y H ZE AL =2 — 5 T R AR ok B 12
2 1 RELAG 2R A4 3 A28 Y0 B9 A T, AT A il SMC iy
P e B sl J iR

AAWFFEY],Bel2 B I My Ca® "
Brox A JRC RN Ca?t RS X T Cat
SAE ST A A T R . XK Ca?t ik
A e 15 B MODS Jiiti SMC I T- MR E 2 —,
T R A IURL I 38 A2 2 At B T PR P o 1o 4 —
I

25 L ik ,MODS ' 13 3l 1 B di 1) & A= R i
TR AR P T S5 - T JULOR T %8 DA G 5 0 o Sk A o
TIPS AT D e~ T LA DR T B, DR -
VLI e HE A AT g A& KRR 2 15 W 3l 1 Pk 52 1Y)
FENLH Z—o WSS R N KRS BOR BT G MODS
B W 80 DI BERF PR AL TR B AR . (HAfsi T2 2
W 22 H,MODS IRAET/Ma SMC T2 6A
HAhiEAR 55 i KRS IBURL 2 M 4 F S ander, i 1+
LR .

(B AR TR 2 K % P R R 2% Hh G D 45 45 2 B 5 i 4t
BEk B RINAS R AT S B, FE IR R )

s % x #t
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