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Abstract

AIM: To investigate the effects of exogenous
insulin-like growth factor- (IGF- ) on the
intestinal mucosal epithelial cell apoptosis and
the associated genes bax and bcl-2 in rats with
severe acute pancreatitis (SAP), and to explore
the protective effect of IGF-
mucosal barrier function and its possible
mechanisms.

on intestinal

METHODS: Seventy-two male Wistar rats were
randomly divided into 3 groups: sham opera-
tion (SO) group, SAP group and IGF- treat-

ment group. Eight rats were killed in each group
at 6, 12, and 24 h, respectively. Serum amylase
level was detected by iodine-starch colorimetry.
Pathological changes in the small intestine were
observed. Apoptosis of mucosal cells was de-
tected by TUNEL methods, and the variation of
the bax and bcl-2 gene expression in small intes-
tinal tissue was detected by reverse transcription
polymerase chain reaction (RT-PCR).

RESULTS: In the IGF- treatment group, the
apoptosis index of intestinal epithelial cells was
decreased significantly as compared with that in
the SAP group (6 h: 13.88 + 1.73 vs 19.00 + 2.78;
12 h: 10.13 + 1.55 v5 17.63 = 1.60; 24 h: 9.50 + 1.07
vs 17.25 £ 2.76; all P < 0.05), and the pathological
changes in intestinal tissues were obviously im-
proved. Compared with that in the SAP group,
the bax mRNA expression was notably reduced
in the IGF-  treatment group (6 h: 1.10 + 0.02 vs
1.19+0.04; 12 h: 0.97 £ 0.04 vs 1.16 + 0.02; 24 h, 0.87
+0.03 vs 1.14 = 0.03; all P < 0.05), while, the bcl-2
mRNA expression was increased significantly in
the IGF-  treatment group (6 h: 0.65 £ 0.02 vs 0.57
+0.02; 12 h: 0.69 + 0.04 v5 0.57 £ 0.01; 24 h: 0.72 +
0.02 95 0.58 £ 0.01; all P < 0.05).

CONCLUSION: Exogenous IGF- may allevi-
ate SAP-induced injury of intestinal mucosa by
altering the transcription of bax and bcl-2 genes.

Key Words: Insulin-like growth factor- ; Severe
acute pancreatitis; Mucosal barrier; Apoptosis; Bax;
Bcl-2; Reverse transcription polymerase chain reac-
tion
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ARG ORI, E A RS AT, N B R
MLAE B R ALAE, D4 5 SORE OV, 2K el
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JiR 5 Z FE A KK 7~ T (insulin-like growth factor-
I, IGF- 1 )il ibcl-2 5 i FE K R iA i AT
WS B oA L AT AR TGE- T
XK R SEE ESAPREAT T-HUAYY, LA T ARIGF-
I XIS APK B/ &b 58 b Bz 20 i T A E T AR
IR HE PR A (1) 5 1) S0t S APK B ot e 1y e f
FAEH AL,

1 SRIASE

1.1 fi e & Wistar K72, #5200+
20 g, W H 22K AR S aG A rhol. AR
FRENIE H Sigmary v, FAEBE SR KLl ek FE Ky
50 g/LI¥% . TGF- I (Biovision/Aw)), FAH#E&h
IKECHI SR FE20 mg/L, H. 2334 )5 -20°C{-A7 45 1.
TRIzo iR 71| & RT-PCRAH ISR A K& = E)
OS] AR TR AS I (TUNEL iR A7 65 0 1 4
[ERoche/N ). bel-2Rlbaxs Wy KEFR LW A
)4 . PCRY ™ H41% (Elmper perkin 2004).

1.2

1.2.1 s B K B TR B L R0 R T
RAL(SOZ) HsE S PEPR 2 4 (SAPZH) FIIGF-
[ 37 (IGF- T 41), 4124, S5 h34
I A 586, 12, 24 h), BEANINAH 8L SR 4R
12 h, A HKK. K20 g/LI% EL b 24k i i
Jis A VE 5 BRIBE(0.25 mL/100 g &), B 75,
WIE VI NG, K F B T AT 5V 1l
VES IR, SAPALAIIGE- 1 VA7 20 1) JaIE 45
WATHEESO g/ LA R A TR, SOLL kT 4= 3
K, FHEI 0.1 mL/100 gid i (e H B N
0.2 mL/min), EH 5855, 1574 min. MELSAP
YUFNIGF- T 677 AU B £ kb ), 44
G IERER 2. IGF- T 397 453 3 TR 130 minfil
ARJG3 W& )G PR R TGE- T A3 #h K%
W50 pg/kg A (K 20 mg/L), B12.5 mL/kgik
JFtE, 1TSOULAIS APALI T4 [FI I [a] fi 2 ik
ARTE S A AR K 2.5 mL/kgh i, RJG2E 1,
H UK.

1.2.2 s KA T ARG
6. 12, 24 h 3P AH A8 H 20 g/LI 2Lk
TEENHI G P9 ST BRIEE(0.25 mL/100 g4 it &)
Jii, oW FEUA O E IS mLn A KI5
JHZ BB, 2 B S IR AE T-70 C ek, JHIE
EFE RS 362 em Ak [ ER, & T vk 1 A= 7 46
K, W BY I, e e A,
PELRWL T K, 43 A 100 /L ik 2S5 g/L
G [ G MO B TE A A A, Sl RN
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FIDEP CAb B3 1 R A7 J B 20NN TR
FERERS. F A BB AR A 23 B A0 s R ) 1 3% e
it
1.2.3 N A
VIRATHEG A, & i BB IR EE T oW aedl
LR . R Chiu K6 VP71V AG #1453
FRPE. 25 /LI Wb e )/ M2, &
WK, BB, EEY) N S TIEM-123080F 5 i
Be L.
1.2.4 © SR R g it
AT RN FMAUTPH: K b b id
(TUNEL), /N 230) F b 8 T 4n e i i
1 T 24 BT T SR TR A (AT, S DA
Ji b e 440 A% P R IR (o ks A BE . e
THEURE 1004 1 5z 40 i b 3 T 4 AN S, Bk )
ARSI LT, SR8, BT 4L.
1.2.5 bax. bcl-2 mRNA

o M NI 2R AN TIDEP CT
AL FE I TR, R T N B U B R R, SR
TRIZoBRFFEHUERNA, 7620 pLAk &4 73 5
H 5190 CR e 51 90 I %% sk & iie DN A J W
RA SOV (PCRYK Mlbax . bel-2 mRNAZR
i%, PAB-actincy 2, HL10 uL PCR4{E10 g/L
B b e e b k. 51491+ %1 (Primer Premier 5.0
Bk, KT AW A w6 B SN 5AT 53 53 A
bax, Lii51%: 5-GAAGCTGAGCGAGTGTC
TCCG-3', FiF51#¥): 5-TGGTCACTGTCTGCC
ATGTGG-3'({ #7=4)524 bp); bel-2, LiE514):
5-CGGGCTGGGGATGACTTCTCT-3', Rl
¥): 5'-GCATCCCAGCCTCCGTTATCC-3'(#" 1
741296 bp); B-actin, 35 14): 5'-ATGGATGAC
GTATCGCTG-3', N5 |#): 5'-ATGAGGTAGTT
GTCAGGT-3'(# 1741445 bp); [ N4 AF: A
94°C. iRk HNbax 57°C, bcl-2560°C, B-actiny
54°C, JEAH72°C, FEIF X E34. HL10 uL PCR™ 4
7510 g/LEINER&E e b ok, HIDNAY: & S 4
AU & PR AT ARG 2 BEAH, bax bel-25 W
Z ALK B-actin ¥ LUAEL AR A1 Zbax, bel-2HH%
KikfE.

T &%k imean+SD#E R, K
FHSPSS11.08EAT G 1 2% Ab B, 2 21 W] LR 5
R 25 22400, ZHL A1 5 LE 28R I Bonferroninl
TamhaneiZ, LLP<0.05 4 % 7B Gl & L.

2 £R
2.1 S APAL Il 28 3 Ky g AE 45 I AH ri

SO i 2 THH1(P<0.05), HEARAE6 hiHl JSIGF- |
41 5 SAPALI K Ve N I G W 3 72 7, (HAE 125124
hiPi 20 25 57 5 3% (P<0.05), IGF- 1 41 5S04 b
I A R TG W S ZE S (R ).
2.2 BRSO
YN R LM FEA L, SAPEL6 hitf RIAT /)
eI KM > & JORE A iR, />
SFRERG . W B, R IR R ]
55 IGF- T 21 IRy #EAR Ab B ol %, Al 240
FR2E VP4 SRS APZH S O 45 AH I I AH A B i
= ($P<0.05), TIGE- 1 4105 S A P41 AH N
IS AH s B B AIR(P<0.05, K 1).

HLBE 7R SO AL/ iy 1 Bz 4 1 ) 3% 422 &5 4 56
e AB TG SAPAL L R 40 ) 5 34
FEIEACIE T, W4 i i ik BH 42, TRk B 3L,
Pt~ R REA—, [l I w00 B Sl 4 R 1 e U
TR NGRS, RIS A0 vk 4 . G (i
FURESL R INE, 12 Wa AT Bk
R SRR K SE A 5. Z8IGF- 1 1897 IR kB
FERCRRER, AFG A S A0y, R A i e K B A
B, T e N B S gD (D).
2.3 TUNEL: R
SAPZH % I AH sl B AT WL 22 R T b R 4 M, oA
TRHUR SO FIGF- 1 410 4, LL6 hik
& (P<0.01). TGF- T ZH 8% AH A0 T 40 it W S5 0k
b FTFEHCE T SOZL, H W 20 & IR A i) )
BB MG 2R 2 R ERD.
2.4 bax bcl-2 mRNA bax
mRNATESAPA Fik i T HAb &4, AKJ56 hif
IRWEAE, HARAE S5 0 Mo T e A 5 Y LE AR
K(r = 0.56, P<0.05), MAEIGF- I 210 285~
K, SSAPAL&INAH AL ZE R A G E
X (P<0.01); bel-2 mRNARIFILESOH TS,
SAPAI KIL B A Frsag, (1 5S04 % Ml L4t
SR S, TMTAETGF- T 4110 2028 D) W Sl 438 5 2 (35
P<0.05), PA24 highd i (P<0.01), H5S041H
S APZHEAH W I AH 5 1) 22 S 384 Ge vl 2 i (3
P<0.05). bax, bcl-2 mRNAZRIL [ LLAHAESAPA
B 5 T SO, #EIGF- 1 41W] AR T-SAPA, 2
SIS EE X, MIGF- 1 41 5S041Htk, th
B AR YR T AL AH 2, (H 24 WERH
gl (2, K2).

3 e
B A3 6 - 40 o 3R 1 AR T A o0 R R I T Y R
W, AT RIAS S5 T % BERA T 355 59 42
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x® 1 MREHE. N\FELRESTORATIEH 17 = 8, mean = SD)

MEEHERU/L) BAR4RIBSAE S BTisH
paxi:]
6h 12h 24 h 6h 12 h 24 h 6h 12 h 24 h
SO 1287.50+  1290.63+ 1091.50+ 0.63+ 0.75+ 0.63+ 8.00+ 8.13+ 8.13+
109.11 155.72 178.05 0.53 0.46 0.52 1.31 2.03 2.03
SAP 3063.38+  2777.00+ 2336.38+ 2.38+ 2.88+ 2,75+ 19.00+ 17.63+ 17.25%
676.33° 262.25° 279.92° 1.06° 0.99° 0.71° 2.78° 1.60° 2.76°
IGF- 2262.38+  1572.50+ 1322.75+ 1.63+ 1.38+ 125+ 13.88+  10.13% 9.50+
760.19 635.90° 334.64° 0.52 0.52° 0.46° 1.73¢ 1.55° 1.07°

%P<0.05, °P<0.01 vs SO

; P<0.05, “P<0.01 vs SAP

= 2 IR LRbaxFbc/-2 mRNARIE Rebax/bcl-2734Y, (n = 8, mean + SD)

58 bax bcl-2 bax/bcl-2
6h 12h 24 h 6h 12h 24 h 6h 12h 24h
e} 0.85+ 0.86% 0.83% 0.54z 0.56+ 0.54+ 1.59+ 1.55+ 1.55+
0.04 0.03 0.03 0.04 0.05 0.03 0.14 0.15 0.11
SAP 1.19+ 1.16% 1.14+ 0.57+ 0.57+ 0.58+ 2.24+ 2.10+ 2.06+
0.04° 0.02° 0.03" 0.02 0.01 0.01 0.11° 0.10° 0.16°
IGF- 1.10+ 0.97+ 0.87+ 0.65+ 0.69+ 0.72+ 1.69+ 1.41+ 1.21+
0.02° 0.04° 0.03° 0.02° 0.04° 0.02° 0.08° 0.11° 0.07°

°P<0.05, °P<0.01 vs SO

1 SAPARIGF- | 2812 h\Z4R4UESTERERE. A1 SAP  (x 12 000); B: IGF-

(x 25000); E: SAP (x 5000); F: IGF=  (x 5000).

AR, TS er al SR I, BHFRIRE bR 4h i
T2 5 T SAPI i b e D RE R 5 1K & A4, W
e R o T A A R IR £ Ji P
JYn b RS ot i Dy RS2 A, A% Tk BG n, O S AP
Ji T AN B RS A B PN 75 2R IUE IR T A 22 JE b, )
AN Z LN Z 5 AR T IR S, bel-22E R K
TR fe B T AR R DN, RS
FIE T R dibe -2y bel-x1s bel-wS R
WT- IR Wbax . bad. bak™. Bel-24 [A1EH]
TR A4 R 1 712 fL(permeability transition
pore, PTPYE &4, BHILPTPHIF I, 4Er:p s
I LT N B R A B PR AR E 1, T A 400 ) 4 i £
FCHLRARR I 2 5T, BH E 5T 40 i (5 35 C
Xrcaspase I ¥, FHAEP T35 5 K 145,
T A AT 4 B 0 TR L Tibax A& ]
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; P<0.05, P<0.01 vs SAP

(x 8000); C: SAP  (x 15000); D: IGF—

PEER BT, 4752 I8 TR R Ok A ARk, A
I e A T R I R AR 5
FEBRAR L R AR SRS 2 MR B S b e l-2 455 T8 L
TR IRAKI S5, BELWTA -2 530540 B 3 17 3
fie, ol i HEcaspase. 4l A (A ZCEE IRE L
I A AR FE A R T A . B SR W & I B
A i P ok R T A S A P I i R e B e Ty
REA0 2 JF A N 25 28 R 3 41 v R A 1) R DR 2
— UL S AP LI it B T RE R A (K — AN T (1)
OF TAEW TR TR o SR R BEL T X ok
FEVRT, WA By T OR 4 W 8 s e b Dy .

IGF- 1 @R AU R kA B 1k
MM B2 K. A7 NG T SAPIRES T [HIA1GF-
[ mRNAFLEHAA, KImiE R EIGE- 1 K
P IR AR 5 M 2R B i 52 A O X T8 1P
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IGF- ,
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R NIVIBR B0 55 B S0 o R A A 5 56
WL R, 45T ANEMEIGE- T 2 A HIGF- |
KFJG, W b I DNA L & 4 B i, fagh
L5 M RN T REX AR BIA MR IR R Y. H 4G
WK IHTIGE- T %) 22 Ml B i T34 — & 140
IR AR R IR, SAPH A E I 1 R 4
MAEAEAE W 2P T, I BT 5 S a Hi
WERVEAr B IEAHOE, 7 AMSAPAbax mRNAKIA
HH S 1G5, 7E6 hikUEAH, S5/ N AR b K 240
THREFIR FVE 3 (AR AH — 3. bel-2 mRNA
ESOH AR HKIE, {ES AP HKIA HARAT o,
{15 SO & [ B i) 22 S TG vh 22 73 X, 1 it
W MLAR W] B A7 A0 SR LR, 22 b DR 3R 3
168 iy 80 5L 57 00 Mo 8 R 1B, AL A S o 3 el
L P T FH A 1400 ) DT S 2k 1 sl ofe
il B T, AR X MR FL S AN AL LB ™ H 4
BT SR FE T, &IGF- 1 3697 )5, KR/
RN M TR R R R B, N G R
%, bax mRNAZRILH] LI5S, Mbcl-2 mRNA
FEIE WA 345, N bax, bel-2 mRNARIAN]
P /RS APZ A I Wl 14 &y, T AETGF-TZH I B 4
B HAR TR, XY A2IGF-TAYT S, 15
bax mRNA T [FI[E I W AF7Ebcl-2 mRNAZKIA
(Rt . FEoR AN PEIGE- T %S AP/ 7 B i
b R A MR T A E R A 2 B HR bel-2 5
bax X7 AT G, RUGE L F R 4l 3L R
(I, R0 (2 08 TS PR (R 3Rk, AN
SAPI 7 RIS 1 5 40 o 1 ok BE R 12, %) i A s
BBl BIORYVEH]. F39, bax, bel-2 mRNAZKIL
(1) B AR il E 47 M S £ R T e 10 R ) 5 0 T4
i DR BT g R 0 v LA 2H 23 0 M ) 9
WA, B B IE A T, R SR
JH71 . Pugazhenthi et a/' V& IIGF- 1 fig il ik s
22 S K1 AMP N TG A 45 45 B 1 A 4 si K

V- Fifbel-2, Htabel-2 A 3T i . Metsuzaki
et al'"\HIGF- 1 7] fig il Rl PI3 SN/ Akl 5k
FRARANEI T, HSATGE- T 338 ik ] i 4%
SAPH/NAFEEIE F 1z 41 fbel-2 5bax )3k 1
AHEH, G R TP R

M, A HAMNEPEIGE- T B8 IR %SAP K B
NER R G, AAARRIEFEE NIMETEIGE- 1
ST T AH S K Klbax Flbel-2 mRNAZK - 500
— AT >R T Ao At xof i 0SS B e P £ 4 AL
i, AHAh 0 bax Hbel-28 F K (15208 DL At 6]
HARPE T A SIE R (Qibel-x1s bel-w. bad. bak
SN0, B I AFGH-IGF- 1 4l i % & i
Bl AP TR 5% Wi S e A )6 L I 457 1T ) i)
A R T HE— DR
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