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Abstract

AIM: To investigate the effect of treatment with
exogenous interleukin-10 (IL-10) on the expression
of signal transducer and activator of transcription3
(STAT3) in pancreatic and hepatic tissue of rats
with acute necrotizing pancreatitis (ANP).

METHODS: Ninety-two male Sprague-Dawley
rats were divided randomly into three groups:
control group (1 = 24), ANP group (n = 36), and
IL-10 group (n = 32). ANP was induced in rats
by intraperitoneal injection (ip) of L-arginine.
The IL-10 group was treated with 10 000 units
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of recombinant human IL-10 (rhIL-10) by ip at
2, 5, and 8 h after the last L-arginine injection.
Rats were killed at 4, 12, 24, and 36 h after the
last L-arginine injection. Pancreatic and hepatic
histopathological changes were scored, and the
expression of STAT3 was detected by immuno-
histochemical (IHC) staining.

RESULTS: Pancreatic and hepatic histopatho-
logical scores at all time points were signifi-
cantly higher in the ANP group and IL-10 group
than in the control group (all P < 0.01 or 0.05).
Compared to the ANP group, pancreatic his-
topathological scores at 12, 24, and 36 h and
hepatic histopathological score at 24 h were sig-
nificantly lower in the IL-10 group (all P < 0.05
or 0.01). The expression levels of STAT3 in pan-
creatic and hepatic tissue at all time points were
significantly lower in the ANP group and IL-10
group than in the control group (all P < 0.01).
The expression levels of STAT3 in pancreatic
(12 h: 174.61 = 6.25 vs 146.10 £ 10.51; 24 h: 178.55
+10.36 vs 150.63 + 9.11; 36 h: 193.37 + 21.54 vs
155.55 £ 11.70, all P < 0.01 or 0.05) and hepatic
tissue (24 h: 89.88 + 18.89 vs 38.85 + 10.27; 36 h:
48.79 £ 15.38 vs 23.51 £ 5.67, all P < 0.01) were
significantly higher in the IL-10 group than in
the ANP group.

CONCLUSION: STAT3 may be involved in the
early inflammatory response to ANP. Exogenous
IL-10 could improve pancreatic and hepatic tis-
sue injury in ANP rats possibly by down-regu-
lating STAT3 expression.

Key Words: Acute necrotizing pancreatitis; Interleu-
kin-10; Signal transducer and activator of transcrip-
tion 3; Pancreatic tissue; Hepatic tissue
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Fik: 92 A4 B&SD & K KK ALL A B % B
28(C4H, n = 24). ANPZL(AZA, n = 36)#°IL-10
J& FIRLA(LE, n = 32). RIDMAEIZ4T £kt
ZUBR (L-arginine)#) 7 %k 5 K RANPEA | £
SHL-arginine/52. 5. 8 h, M= ESTELAIL-10
10 000 UF TG, %1 T4. 12, 24, 36 hy~
WAL S BB K R, HAM-AFL L EHE)IE
X R RAT AR F T, Rk A
22 4% 5 Max Vision ™ 3 A6 £2 ik B A BT 28 27, o
STAT3# & ik T AL,

LR A4, A& SRR FIFS T H
& FTC4(35P<0.01), 12, 24, 36 h#gILHMEAL
B ALAAK(3HP<0.05). FFLELRALE & BT &
JRILF IR B 5 T CL(HP<0.0550.01);
T8 BT JIE 5% 223F 5 & T C48(39.P<0.053,0.01),
224 hiZ AL T b, AR S 5A4 %
E 5. BRI B AT AL AL, 240 4
STAT3 & JE AL ¥ 2 4K T CLL(P<0.01); 1483k
12, 24, 36 h¥STATIR EAE %5 TA
28(12 h: 174.61+6.25 vs 146.10+10.51; 24 h:
178.554+10.36 vs 150.63+£9.11; 36 h: 193.37
+21.54 vs 155.55+11.70, 3P<0.052,0.01). I
ANFLL4224. 36 htISTATI R B R %55 T
AZE(24 h: 89.88+18.89 vs 38.85410.27; 36 h:
48.79+15.38 vs 23.51+5.67, 34P<0.01).

2598 SMRMEIL-10/5 T FATANPRAR R AT 20
WIRAG A — AR AVE A, STAT3 T A8 B A
5 ANPMAR Ao T IR 4L 2269 £ R, TL-10]
A8 18 i MR STAT3 R A2 3 MR AR . AP 4L LR A%
FAER.

REEIE: SEFTEEIRIR % BAR0; 55 HSM
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AVEBIIR A (acute pancreatitis, AP)JE IR I
(K 2E, o 15%-20% 5 J 2 HE 2 PR IR 48
(severe acute pancreatitis, SAP), SAP 3k £ 4%
B, WL, LT RN 2 A 2485 1)
AEAN42E A 1E(multiple organ dysfunction syn-
drome, MODS), .o} APJH- Ty BB 2E 55 (1) 5 /12 2% i

T2, E A% 17861IS AP M ODS 8 # (1 [F]
I U, B AT B i AT I T e v B
783%, 1M 24 B v b, M CUF B o o
TR 91%!", [H STk IE, AP IR KR
#40.1%-73.0%, HTIhREREE K EHRL15%; SAP
I3 4 £F %¢.88.9%-100.0%.

APRIFHLH A4 v R 56 4 1 B, 4 B X -1
SRRV AT RN AT APAS WAL ) T LA PR
1% 25 1 M (janus kinas 1, JAK D)/AS 5 i S A0
S IR f-(signal transducers and activators of
transcription, STAT)Il % &4l K 715 B AL 3 i
EEPEIE 2 —, HArc R 2 R gl b+,
IL-18. TNF-o. IL-6. IL-1B%%, 4nf il il #s
JAK/STAT 5 e Gl %, £SO SN IR
R BRI FE T R A% T AR Y. STAT3 2 A% A5
21 i 2 8t (mononuclear phagocyte system, MPS)
WP RAER o K e B )44, A4 e b1 5
3 11 0 AR e e Y S N R OCHEVE . H
STAT3 A3 NIL- 1051 4 E KNI B b T iR,
A4 N AHIL-1010 7 4 5 STAT3 @ AR 4 Wb A7
S I R R JORE TR AR, ARSI
I SZANPR R, 45 7 AMEPEIL- 105 ANP
KR BEAT G T 100, N f g5 20 234k 2 0k WL 42
STAT3TE R A A LR AL B I f AR A1 O,
TRUITL-107EANPK SUBEIR A H 4 2P 4 STAT3
I MR

1 RIAGE

1.1 A4 i EESD & K92 K, WEitig, Mid2-3
mo, A E250-350 g, 1) PHEE RN 2= L5 5h )
rAE. L-arginine(35[ESigma). rhIL-10(3&
FR&D). i K2 rbEPiiA(EELab Vi-
sion). MaxVision ™7 £ (i MM I,

1.2 7%

1.2.1 #F-FANPER B FF0 7 ik [AAHEIZ S
BRFTR™), 92 FUd BESD & K B ML 43 by 1135 5
H1(CH, n = 24). ANPHAL(AZ, n = 36)FIIL-10/5
T4, n = 32). ALK 331K T 6% L-ar-
ginine(3 X 1.0 mg/gfA i i )ip, 1EHF KA1 h, 1753
ANPAEAY; 140 F R IKL -argininedd: 4 f52. 5. 8 h
43 Wip#MJEErhIL-104%10 000 U, 4530 000 U; C

KIERL-arginine 54+ 12, 24, 36 horfitab st It
KA.

1.2.2 MR BT LR R B0 MR S HE 2
VPO R Kusskelk, IFAISURERF AP LS %
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4A n 4h 12h 24 h 36 h
FERAR
cH 6 0.00+0.00 0.00 +0.00 0.00+0.00 0.00 +0.00
AR 9 4.45+1.33° 5.33+1.66" 7.89+1.67° 8.33+1.12°
122 8 4.13+1.23° 3.75+1.28% 4.75+1.75% 6.75+1.39™
A
cH 6 0.00+0.00 0.00 +0.00 0.00+0.00 0.00 +0.00
AR 9 1.78+0.44° 2.11+0.33" 2.44+0.53 2.78+0.44°
122 8 1.50+0.53" 1.560+0.53° 1.88+0.64% 2.38+0.52°
°P<0.05, "P<0.01 vs C4H; P<0.05, ‘P<0.01 vs AZ.
Suzukiﬁim. 2 45 ': ‘1_1, |
123 Ssisa i am: K HMaxVision ™% 4 e VLRED.
It % JEF AL GAS TAT3 [ 26 EA AR . 452 00 W13 s ¥,
ffe, VEPHIE IRERTIE, 25 SR ARAE: 7240005 < B { -
B F ALY, REIKY) DY R s ; _.-1,' f ; ___;‘
JLSAN X5, DU i o sl A% ) A B (0 0k > 5 = ' 3 3 F
FLA 3 E ) 5 9 AR S SR € . b 74,
SHPE. 105 Leica QWinMHF 4k PR SBLEF A2 N A N
" SO LR T

B REAT e BT, BUEYEHI A 0-255, 114255,
0. IKREAE MR, Gt ik, STAT3RIA ™
WD K AR, JethitiyR, STAT3 R IA ™)

Beit#Ab 3R N HISPSSI13.070 7, W e ¥
BT I 2200 M (7 2255 I JHOne-way ANOVA,
ALSD#ET 2 B UL 7 22 A5 FHAE S Hok
%, UUMann-Whitney U172 H LL. By SE46
A Limean+SD& IR, P<0.05\ N ZERA 4
HES- 38

2 R

2.1 PRAR IR IE S B B CH A IR 5 Bt i A 0 25 #y
SERE LRI AT ACZEL B R AT L MR R i K
Jil s GHZAIRBE, (EBMESE I R A A H R
S0 M I L A0 R R DA R H I A T . B
B FE KA AZ N EE, 24 hEUJE AT LK TR 2 2t
[ SR AE. AL I SR EE 24 VF 0 B3 = T el
(P<0.01), T4 BRI B AL 42 (P<0.05, %K 1).

2.2 FFRESRIL S E ANPK BRI AR A 3
U BARAK. GBS CAL& N SR A BT 1A
JFA M, TR) 58 6, AT L E AL LR Rk L
0 S RN, JCAN RSB, VEAY 053 A4l
iRy e N o T A Pl = ol 2 V2 3 S
T A7 AE, TT WL AAR T R 40 A e i B 42
AN TR R 4%, B T ) S K A8 i,
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B 1 IHCREPAMEXIIE( x 400).

JERAF AN ARBE R PESRAE . K RN i 141
KB IE AR . SR 20T 40 R A A 4147,
R TCAL, w] Wb PR i IR, A
JEF240 o e, A2 AL, A LA MR [ V2R 2E. A
414, 12, 24 WELEVRA B3 S T CAL(P<0.01),
36 Wi E2E VT 43 i 3 T CAL(P<0.05), AULEI 1
PR B BT 1404, 12, 24 hii B2
F T CP<0.01), 36 hipg BP0 i 2 i 1 C4l
(P<0.05); 24 Wi F 24 PE oM T A4L(P<0.05) 41,
REW BRI S ALLGZ (R ).

2.3 MR P STATI KA CH EBIMERIL, 4
I 5 9k €, RUAZ R €5 AL A5 I A8 LR
PRIk, 3= BRI 5 A0 M ik, SR AR
TR, oy AR A, SLAL A R R
R s Rk /D, Rk, 18005 b8Pk
FARGRT P T4 FRIA AL AL, AR Rk
O RL. AL I S TAT3 K A B K T-C
4 (P<0.01); $E7RAZISTAT3 )% 1k4 hT B =
F-C4, btiJm Rk mib. 14 %I S TAT3KJE(H
BEALT CA(P<0.01), STAT3 K J& {1 Fifi I} 7] 4E
K4 hIFER B Wit m, 12, 24, 36 h KA
T A4L(P<0.0180<0.05)(F2, K1, 2); #&R1

Wi £ E
KeceliF At 4%
T M RMEIL-107T
VAR B2 T 5 K
F09 & IR K
X RMIEI A &
A S HEAT 09 R
SPE LR T
S0 JAK 247
4] 71 AG490 T ¥A
i 3t Ay AT K e
SO B FIL-183 5
JAK/STATH: 5 i
0 F AL, KB,
b KR R Fe BT
5.
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KB A E A I
G ORAF R IR
IL-10F st &4
MR K 89 e A A
B B 9% 32 3R 45 e
STAT3 & ik 49 %
v, FE T IR
IL-10 2 A T 97
SoPEME R K wg R

2 STAT3FEMERIRZBLROPHYIFRIA( x 400). A: C4H; B: AHF
/NI C: 12HEE 367N

YISTAT3 ik i T-CHL, Fak b I 7] LK 1 k2>,
FIE BT T4 h, rthIL-10)5 THlII4112. 24,
36 hitf SISTAT3 K IA LL AL /D

2.4 AFREZE 2% P STAT3 R ik CAL R HIMERIE. A4l
I AU WL PR R IA, T2 AR I 40 A A T
HRIK, WO MU A FIK, BIREEAE EORL,
Or EIREESR G, AGUN LA B PERIA ST
A RIEHALAL, BN Farmdz ). A4
I S TAT3 K JEAH 1B # % T-C41(P<0.01), JF
Wt [ 2 K A R AL T sk /b5 1 B A2 IR A 21
STAT3# ik T HC4l, M4 hIFifmERik, Bl
[ RE KB T T, T A5 I RIS TAT3 K BEAE
I TC41(P<0.01), 24. 36 hifISTAT3 K {H i 2%
i TFAZL(P<0.01); FERILITFAZISTAT3 M4 hIT
IRERIA, 24, 36 hRIAKTA4L(FK2, KE3).

3 e
TL-10 3% Th240 Jf 43 v, AT AR 58 1) e 2 00

3 STATSTERTLRLRPBIZRIA( x 400). A: CH; B: A4
JINIFE; C: TZH 836/ 1N

R B ISR, 2 B AT 2 PR AE
DA, TL-101] |72 0035 A Wt/ R A% 40 P 1 1)
RE, FIHIPAEIL-10 TNF2S40 M A1, 9D iX
Tl gt L R - 388 3o 355 3 IR R TR AT K A S Y.
T 0TS A ) A A A A R R, SR
SRR 28 4 L DR - AR FE L ) s ™. TL-1041
REERANGESH I RASIAK/STATR S . #
A F-kB(nuclear factor-kB, NF-xB)H %, HAEH
BLH 5 B0HIAK-STAT3-SOCS3i& 15, Hhom /)
TmRNAAFE MEm ek p s 0. oy
B S50 A PR HT AT TR BHIL- 10752 Wi fiLA
J7 APH HAT IR, PIETEIL-1050
HNIRPETL- 103458 A A 6F APAT a4 12, A
A BE AR 4 SRR, AR PETL-10)5 T
AR ANPREAR AL B A, HLHL T fE
L /ONF-x BIOTEAE 980/0 12 26 41 IR IR 1R i
4K Feng: " IE AT 25 M) Mk T 450 HOF 5T
HORIN, R BRTL-105E PR 1 /)y B 40 58 0 >

www.wjgnet.com



RS, F. INRIMEIL-1 03I A TUILEFRIR ISR FRARIR M AT B RS TATIZABY S0 1461
M2 REE
EZ X2 E L
JAK/STAT/E 5 4+
S48 n 4h 12h 24h 36h FikiEL &R
MR E IR e K
BRIR R B R,
CH 6 207.05+14.72 202.92+3.35 202.23+7.43 204.20+10.16 #ISTAT3 %9 & ik
AR 9 168.52 +11.72° 146.10+10.51° 160.63+9.11° 166.55 + 11.70° zzszj;ffﬂi
128 8 170.19 £5.01° 174.61 +6.25™ 178.55 + 10.36™ 193.37 +21.54* @é wAR
ATAE
CH 6 200.70 + 30.70 212.09+51.97 191.77 +49.01 191.46 + 65.49
AR 9 50.85 + 6.40° 47.36 +7.45° 38.85+ 10.27° 23.51+5.67°
128 8 51.46 + 23.04° 62.58 +22.22° 89.88 + 18.89™ 48.79 + 15.38"™

°P<0.01 vs C4H; °P<0.05, °P<0.01 vs AZE.

i HAR R 40 N FIL-8/KF_ETF, HALHI T fig
NF-«B. p38{e4r 24 % J5iif 4k 8 F1 i (mitogen-
activated protein kinases, MAPK)I& {25 17 %,
[ R IMSTAT1. STAT3IF A&, Kkl h
AMIEPETL- 10X 40 A7 ORGP, HEAT FH AL
Al fit 5IR/ONF-xB. p38 MAPK. STATHI K%
P2 BIBOE A %, ARSI IO RUBIR . A3k
TTIEEVE R I, ALUBRR . I BV 2 5 C
e, WWIL-arginine K& 8 A 515H SRR
SCANP AT [ IS 5 AR JHE A5 #4545 thIL-10)5 T
O R g R VP73 A A2 B, Ui BHIL-107]
AR ANPIRIRRIGT. 54k, BSRrhIL-10T 15 I
JUE 9 B 27 D 7 25 I 0 B VT 20 B B R A 4L AT
FTs /b, ARGt 22 3 B A A7 24 hoK BUTE I 9od 22 0T
SR AYR(P<0.05), KL AHTF 5T A 2 DL B
thIL-105 T P AT ANP K SRR T B0 i, A3 4%
Tk B R AN R B KOS I W %% rhIL-10
T 750 ANP 93 B 4747 ORA VR H.
STAT3 /& STAT Z T I FE B b, Al ] HEJAK
AT ) % A R B IR LS, STAT3/2MPSH
JAKI/STAT3HU R AEAS 5 4 T 1842 1) fe T 2o
()44, 70 40 B D57 375 S5 1 400 R e S 1 D 25
R CHEAEH, 594K, BrEREL. H
TR PR BE AR, T STAT3 IRk it 8
HIL-1052IL-10R)f7 K, KIS TAT3 A A 42
TL-10 5 B 1 — AN SCEE A4, STAT3 G L
HRE A FEMPSHIL-1045 4 T 1L-10R 1 (140 i 4
SERIE, TR RYR B IR IR, O S AR E
ITAKL, JAKIAFAL T-TL-10R 154540 i A 45 #) ek
5 B IR R R AR R IR AL, — HLBE IR Ik, X
LG P I e by W A 1) sk R T STAT3 48—
AN IS 507 . STAT3IE i HSH2 45 e 45 &
TIXLEAT 4, STAT32r T b IS S R A Y e 2
T2 AR MTAK TR 1L, 1AL IS TAT3 B T 5244,
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T BTN T R [ 50 B S SR A, T A N
%, IR R IDNAJT Y54, Ja s it% IDNA
BESk, FRURPUIE IR S ', Benkhart5!"
RIAE NIL-10J8 8 F X -120 bphb 7 5145 &
5 STAT3E 2, A5 A S TATH %4z,
NN STAT3M I FEBIL-103 ) 1 _E-120 bphbi
motififi % A NIL-103E K [ R5E. [Fk, JAK1/
STAT3IE % 1] A S5 TL- 1030 2 AE FH 35 D) A 5%
T BERATE 5T 1 45 18 R 15 B AR CIF U 5 R S
S I DNE R 2 i IRy At DN SRR i
IL-10M Bt 22 FITL-10 mRN A& Fif, 1F
FIN A AL STAT3 S AL A %M, Murray!**”
WK, IL-107E N rIMPSH, 75 ZL3E AL
STAT3Z: 5, s AW RAEN W28, FHi8)
WS R I, RBRIL-104E R ] A S TAT3 4 ik 1
a4 UV BE ) 1) A2 = A F ST, Krish-
namurthy%5>" & BLIL-10 A] 3 1 B05 STAT3 i 41
Tl JORE SOV, AR SEEG IR S A STAT3 R IA
4hC B R TCAL, R T12 h, B 524, 36 h
Lokl D, HAHEMSTAT3 1 G FL 1R Z 5 ANPJI
BRELZR I AT NV ; AL STZHSTAT3I R A E4 h
T EZES, 12, 24, 36 hn] WLIZ[FJSTAT3 %Kik
EEAL PR, $27-rhIL-107] LR S TAT3 76 iR
Mk, HEMIrhIL-107] GE & i T I STAT3 KA
TS 7E AP PR R R 247
STAT3 5 R K R % V), AWK 34
S, R BR S TAT3HE A1/ BUTF 52 P 5z 40 M 17
T2 RAEREY; CCLBUT A% 1 SE 56 v,
R IR S S TAT 3 K] Ji 512 56 50 42 T U 453495 1)
FAE RN IR HoriguchiE™ AT 4N ity 5+
PER R STAT3JE A 1) /) L (H-STAT3 KO mice)l
RS TR, R BIH-STAT3 KO/ L
PICRAE RN, (R BAIE JE R IR R IA. [N 2
BAEBNY) S R R AN HITAK 2/STAT3 5 5 %
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A SRS, T
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EER i

[ s 9 /0 40 7 125, ] P R A s £ R SR A,
T AK/S TATIH % (135 A6 1] T felastaseis
Kup fferdil ffd 73 fie 28 [ FTL-18 1R IA, nfg
A7 BTk A P 98 E SN AN 34512, i 28
IHFNHISTAT3 i, JH-4t i v (1) 285 Je W n] LAA
s, ARSI 2 ALISTATIR 154 hil ii
T CAL, HBf I ) 2K Rk W 22, 4
STAT3 A fE 5 I EN 2 5 ANPHT AL R 9 J80E [N
rhIL-10J5 T TR BUHZH 2L STAT3 R IA /K-
124, 36 htb A4TH] & FZAIK, i HIrhIL-10-T-Hin]
PAHIRISTAT3 3%, 1] fErhIL-10i0 1 N STAT3
RAEXTANPRK R R -y 1E .

K2, STAT3 M e PRI 2 5 ANPJBE R AN AT

JIRE 2 2 ) 8 0E SN, TL-10W] fg il i N S TAT3
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