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Abstract

AIM: To investigate whether small intestinal
smooth muscle cell apoptosis occurs in rats with
severe acute pancreatitis (SAP) and the underly-
ing mechanism.

METHODS: Male SD rats were randomly di-
vided into a sham operation group (SO) and an
SAP group. SAP was induced by injecting 3.8%
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sodium taurocholate solution into the subcapsu-
lar region of the pancreas of SD rats. Rats in the
SO group were injected with 1 mL/kg normal
saline. Forty-eight hours later, pancreatic patho-
logical changes and the transit rate of the small
bowel were determined. Cell apoptosis, expres-
sion of adenine nucleotide translocator (ANT)
mRNA, mitochondrial membrane potential, and
cytochrome C (Cyt-C) protein expression in the
small intestinal smooth muscle were determined
by TUNEL method, RT-PCR, flow cytometry
and immunohistochemistry, respectively.

RESULTS: Compared with rats in the SO group,
rats in the SAP group developed typical SAP
symptoms, with a higher pancreatic pathol-
ogy score (6.85 = 1.21 vs 1.13 + 0.91, P < 0.001).
Compared with rats in the SO group, the transit
rate of the small intestine was significantly lower
(55.91% £ 2.93% vs 68.9% + 5.69%, P < 0.05), the
apoptosis of smooth muscle cells in the small
intestine increased significantly (0.056 + 0.184 vs
0.029 £ 0.038, P < 0.05), the expression of ANT
mRNA and Cyt-C protein (0.024 £ 0.001 vs 0.057
1 0.168, P < 0.001) in the smooth muscle of the
small intestine increased significantly, and the
mitochondrial membrane potential decreased
significantly (5.07 + 0.92 vs 2.40 + 0.50, P < 0.05)
in the SAP group.

CONCLUSION: The mitochondrial signal trans-
duction pathway contributes to smooth muscle
cell apoptosis in the small intestine, which may
play a role in small intestinal motility dysfunc-
tion in SAP rats.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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BeY: T ZTm &M X (serve acute
pancreatitis, SAP) X R /N -F 7 WL 4m Ao 8 T H
LB AR KA.

Tk EAF § SDRR30R, AL AR
FARUEASA) S MM L L(15R), MK E X
BB & T, W /B AT IE 3% 2F AR AL BR 40
Zikl mL/kg, M, BF KREKAEE
AT IES AR K] mL/kg, AR MR K 4.
AR hJG A AR 40 2R IR B2 2 R B B
st &; TUNEL*. & A&Z ERT-PCR. %
Kt M R 5 9% 20204 5 % 5 R He ) s By
TR R R T R AR B AR A R
(adenine nucleotide translocater, ANT)mRNA 2~
% . LF R B 4% (mitochondrion membrane
potential) T & 48 i &, % C(cytochrome C,
Cyt-C) & A H L.

LR (1YBF RAK SRR M RS
M RFF, 5T KAk, SAPZE K R AR
KIE 2, A RIEIT S R E 3 5 (6.85+1.21
vs 1.13+0.91, P<0.001); SAPZLK R, )\ dfe it
F T 2(55.91%+2.93% vs 68.9%+5.69%,
P<0.05); 2)5BF Rentark, SAPLAL K A
P - P 0L @ 6L B T 236 A (0.056 £0.184 vs
0.02940.038, P<0.05); ANT mRNA #4854 4-&
#1.98; Cyt-C& & & ik B F ¥ (0.024+0.001
vs 0.057+£0.168, P<0.001); & FlkfE b4z 2 %
BAK(5.07£0.92 vs 2.40+0.50, P<0.05).

ik KA T HFRZTHAF T SAPR
B B LR IR 1, UG AESAPK R i
HATHTHR—ZAE.
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MR T A FSAPK BN Eh /1 B A WA
SESCHRIRE . ASSLI I T SAPK RUBAL, 7E A2
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1.1 A el 2 6 SDAR30 A, FRFE200 g(If
M 2 BE sh P RBHE L), TUNE LR & (B
Roche DiagnosticsA Al); JC-12H0 A JIF B A7 46
M7 £ (35 EBiovisionA ), A+ fifk fIHEZH4
[ B A BR2R S AR A R R0 )
5. i 4 F C(cytochrome C, Cyt-C)Hyi(EHE
Sigma/A #); TRIzol(3E[EMRC/A]); VertAid™
First Strand cDNA Synthesis Kit(37Fg%EMBIA
#]); EPICS-XLAY i 4% (3 [ Beckmany
F]); FTC20003% i 2 't i f 3 R BG4 (I &= K
FUNGLYNZ #)).

1.2 7k

1.2.1 33 o 4L R AR B 4E: SDIK R IE M 1
WEIE1 wki, BENL 24l (DRFARAA5H):
JRIR i T AR, BoRAE 14TV i A2 B R /K 1 mL/kg, 4%
HIEHE QIR RAL(15R): AT RS 3%
AT IR FRANVEW mL/kg. FTA TR EHE
B RSB RS mLULKN A&, H HR
K. HE.

1.2.2 Mgt Zapl e 1RS48 h, KRR
BT, WHE-HFEAEREAY mLkgi#EH,
30 min/E SUAE I FT AR FE KRR, S B IS 2 5 T
B, TERA T AR E A 2 2S5 4L, HF T
BT, B R, et g, SRR NG
197, D05 /N e gk 2 K N P R R TE 7R MR
A, o B RN A K BT R s A e T
PEE. Fe o SOt E/ NG . N = T
FH A i 22 1l [T R S /N 2K X 100%.
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1.2.4 TUNELZ A /> i - 7 L 2m i, 78 £ B o]
A3 E A D) B, FTUNELR ) & i 0 19
IREAT Qe . U F TRN3%H,0, K IE R, =
110 min; PBSYEEFE )T, ¥ TdT M Biotin-dUTP
REWINERE S0 L/ f, 37 CEE I E br
1060 min; DAE FEIEIEL @ SOBCEHRP N TAE
W, 50 nLInFHFEF, 37 CRF I E F#1060 min,
DABRf, MK, M, &, Bt T, TUNEL
VAR S5 SR 20 MR AR B () . R4S
ARA, AR LKD) Fr, &k 40065 T
BEATLAE S A A AT B0 A A, image-
proplus6. 0% {1 55K H8 v BH P48 732 0 2%
J¥ (average optical density, 14)H, JFHUSTKIE A )
SEEMEVE N — MR AR IALE.

1.2.5 % B % FRT-PCRZEA N 7 T 78 WL 4m i,
ANT mRNA: () BB g ILE P UL 2R,
M %-196 CHAGRAT; ()it & L g
Bl MGenbank i H ANTHIcDNAF 41, #2455
W JE I, EIESIYFA: 5S-TAGGCAATAG-
CATAAGAGCGGC-3', NsI¥F41: 5-GTC-
CAGTGGGTAGACGAAGC-3"; 3)HHAMRNA
MHRE: 4% RN AL A & B D IR, B
R BANGILUZEFIE UL Z50 meft BUERNA,
I % cDNA; (4)% 6 € B RT-PCREI N
HHLAANT mRNA, &l #5153 )5, FIPCR
G4 H W AR AT 9O 2= A, R E
ACHH, %6 E BERT-PCRES F A% H b A% BIAE 12
BT BT, FtE I H IR &
= 27080 CHfH A2 IR IR A Hh 9 ik B 98 e i
FIPEAEL, ANACE = ACtyyum(Clypysem-Clissam)-
A Ctygan(Ctipyaepn-Clisesp)-

1.2.6 37 X 20 A R A s 1 - 78 L 4m gL 2% AR
JE o A BT g L) ST DL, LS e i T 9
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FARA; B: IR A

MR VR R LA B, R R T R R M L
X 10°/mL. 2R A 5 LA I AS,5,6,6- DU 46
-1,1,3,3-J4 ZFE IR I WK LR AL 5 TS, 5,6,6-Tet-
rachloro-1,1,3,3-tetracthyl benzimidazolyl carbo-
cyanine iodide, JC-1) A% JCHERER, Rl 40 i 2k
LA LA AR A 2 2R AR B R A K B I
JC-1IEZR A B i 3R 2R, TR R &1, 72k
ZLE S, PIREPI(FL-2)i80E 40 5% 1E 4R A5
HLAL KPR . JC- 1A BETE 2R AR 1) 5 J5g v 5%
8, PSR, FIEFITC(FL- 1)@ 40 5%
1.2.7 Sk 288404 m] /1 T 7 LCyt-C: HY[H]
AL HHE A Y] AL P RS %
YIS, Cyt-CPHESS AW M AR 3 (H) .
FEHEOSAMARA, BEARA LKD) Fr, B3k U
400 1% I Bifi AL ade B 5> HL B kAT Hi 2 B T
#H, image-proplus6.0F T+ 54 7K I FH P48
MILA, JEHCS TR R (-~ I EAE N — MR AR
IA1A.

Brit 24038 45 % Llmean + SDFIK, SPSS14.0
Gt AT Bl B AT A, Bl Get R ek g,
P<0.05 %R/ BA Gt L

2 B8

2.1 PR A 2R R BT AR ZH R BB R KA A
ML T R . ST ARAALL, IR A
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DR AT L o e R BE L, RIS E . M,
JIE I 2 B DY BE T R DL PR e K e, I
IEPIR, KR RERIEIRGE, B 25 AN,
J0 3% AR LT A, SR AT LR A IR EE, T
IRBEIX ] AT D0 R v PR 4 i S PR A 4 I
T PR R 5T P O3 B BEIAAE . i, KR4
NS s STH A TN = ek v Vi D8 Y
A R (E D).

2.2 MR R I IE 5 FIFHRongionei T /il % il
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Wi £ E
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SAP 3| A % #
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B 2 XENZESINMIRAET(TUNELE x 400). A: {HFAK
ZH; B: BERRAS2H.

JIRZH 2393 BEFEAT RUE PE 4. IR R 4L LR F R
2H Jife Ji g B VP43 2 35 M v (6.85 £ 1.21 ws 113+
0.91, P<0.001).

2.3 At & IR 98 2K RN g HE k% B
BAR T T ARA(55.91%+2.93% vs 68.9%+
5.69%, P<0.05).

2.4 TS BB T JEAR 95 4L/ ILZ TR
T 4 - T L2 1A (B R T R 4 2 2 1
(0.056+0.184 vs 0.029+0.038, P<0.05)(/2).

2.5 N A -FFALANT mRNA 58 F AREAM L, 5
iR 95 /NHUZ I LANT mRNA A& &
#£1.98.

2.6 N7 LR R R AR R A IR % 4
Jo L2 - i JULEH L 6 €58 ' o P O S o T 1B
RY(5.07+0.92 vs 2.40+0.50, P<0.05)(13).

2.7 NP EMCyt-CER A £k BFRAN
WLZ i WLCyt-C 2 LA fH B B AR T AR 4 4
(0.024+0.001 vs 0.057+0.168, P<0.001)([&4).

3 e

AR SIS E S AP AR Dh (Y B il | A LS AP K R
N HERE R R TR, Mok, miE s i,
KPSAPKBRAFENE SN ) T IS, SAPSIE
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TR IFHLE T, kT aE U i L
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Count

11~

W B thm;mm

0 1

0.1 1 100 1000
A/V-FITC
Count MnX MdX PkPosX PkCnt HPCV Min  Ma
3376 2.64 2.18 1.06 35 2.03 1.06 1024
B 321
241
€
3 16f
(&}
8L
I
B
b it {
0 L | 'I | |
0.1 1 10 100 1000

A/V-FITC
Count MnX MdX PkPosX PkCnt HPCV Min  Ma
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3 KENBT BB AR IC- 1 R EBIHBE
BIRAR). A: BFAL; B: IR J4.

ANEHAZ MM AITE T, SAPH SHUK R B
Z R R 2 B p U T n, LR B B I R R o
BE B g (1) R A2 R R (1 F E g se U Bt IF
RSN TVRIE 7 R IS AP R Co LA AR U T B i 3
%. SAP KRB /NEHMMI TG INESAPEME
hie s & T EE/ER"Y. thAh, SAPIET]
SEC BN AREGRAE . R AR AR S A
FL 8 T 88t A 7 R S AP K BN ILZ
P WLAH B TR T R B B % HEMISAP
I, KBTI SR (BRI, SRS SN, 1A
TR R A s B A TN UZ i L, 35
STV LA M T8 I, 5HER A ThEg /Mg T
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