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Abstract

AIM: To study the dynamic changes of p38 mitogen-acti-
vated protein kinase (p38 MAPK) phosphorylation and to
assess the effect of p38 MAPK phosphorylation inhibitor
in severe acute pancreatitis (SAP) in rats.

METHODS: The SAP model was induced by bili-pancre-
atic duct retrograde infusion with 5% sterile sodium tauro-
cholate solution. Eighty Sprague-Dawley (SD) rats were
randomly divided into sham-operation (SO) group (n = 30),
SAP-NS group (n = 25) and SAP-CNI1493 group (n = 25).
In the SAP-CNI1493 group, SD rats were administered
with 10 mg/kg inhibitor CNI-1493 (i.v.) 30 min before in-
duction of SAP. In SAP-NS group, rats received same
volume isotonic saline (i.v.) as CNI-1493. Pancreatic tis-
sues and serum samples were collected before and 15 min,
0.5 h, 1 h, 3 h, 6 h after operation. Western blot analysis
was performed to determine the phosphorylations of p38
MAPK in the pancreas homogenates. Serum levels of
interleukin-1p (IL-10) and tumor necrosis factor-o (TNF-o)
were measured by ELISA; Pathological changes of pan-
creas were examined and scored with light microscopy.

RESULTS: In the SO group, basal p38 MAPK phosphory-
lation was detected. In the SAP-NS group, the p38 MAPK
phosphorylation in the pancreas homogenates reached
the maximum at 15 min, remained at a similar level at 30,
60 and 180 min, and declined to the same level as that in
SO group at 6 h. In the SAP-NS group and SAP-CNI1493
group, the densities of the band detected by West-
ern blot were 5 200£360, 3 500+250 at 15 min, and
4 910+320, 2 500+340 at 30 min (P <0.01). In SAP-
CNI1493 group, the serum levels of IL-13 and TNF-o were
decreased significantly as compared with those in SAP-
NS group (P <0.01). The severity of tissue damage in the
SAP-CNI1493 group at 3 h were significantly attenuated
in comparison with that of the SAP-NS group (P<0.01).

CONCLUSION: The p38 MAPK plays an important role in
the pathogenesis of SAP. Inhibition of p38 MAPK phos-
phorylation may be a potential approach for prevention
and treatment of SAP.
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HEY: TR p38 L4 REE & #BE(p38 MAPK)E 5
A RAE KRR TR SRR K SAP)RIL AL T o &
ALHAE | 23T p38 MAPK 4% F- P47 ) 7 CNI1493 & SAP
#y PR AP AE R

Tk 50 /L 4R B AN MR AR 8 35 AT 02 4 3 LAV SD
R FESAP BEA | FEHLH A SO H(RF KL, n = 30).
SAP—NS 4(n = 25)% SAP—CNI1493 41 (n = 25), &40
K R F A8 Western blotiE 4] X R %M 28 27 55 5% 1L
p38 MAPK #4 4% ik ;ELISA J5 i 4] s 7 IL—1B, TNEF—
KT AL T RS AR 2L R B AR A

LR SO MM AL B EAFRAL p38 MAPK 55 &34,
SAP—NS 28345 15 min M5B 1L p38 MAPK & £k
PPRER G FMM, 3hEIFE TR, 6h a1 p3s



654 ISSN 1009-3079 CN 14-1260/R

HRENBVAE 2006383 1H £13%5 SE58

MAPK &5 SO 2848/ SAP—NS £8.f2 SAP—CNI1493
20 Western blot# 15, 30 min &4 565 Z A 5 2002360,
3 500£250 F= 4 9104320, 2 5002340, SAP—CNI1493 48
15, 30 min B MM 20 47 AR 85 1 p38 MAPK 84 & % B 51K
F SAP—NS £8(P<0.01).SAP—CNI1493 483, 6 h B[] &
S F IL—1B, TNF—O /K-F & 3 h i) & 1k M 20 27 5% 22
AR B F KT SAP-NS £8.(P<0.01).

Z5i8: p38 MAPKAE 5 #% F18 % 5 A 5 ln ik 44 K S SAP
B IRME A A, CNI1493 F4L PR 5T 4p B it 374 p38
MAPK #9387 . 8V Ko an B T 49 /5 4 i SRR
KRBT T ERE.

KE1a): p38 £RIFIEME B e B 2 M RAR 28 BRI 1L

MR, 3K, B3, VPG, RIRE, =S, B FER. ARSIE
RIEERERIEARIANAIC p38 L RIRBICEDAMBOWER. TRENENRE
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BE SV R 98 (SAP) PRI ] R 4 5 ROE e N 45
HAE(SIRS) « 45 Z MEAS DhBERENG (MOF) KFET - 5
1k 10-30% 1M — ELE F & T . IRk (E 5 5%
SRR A RRHLEI R RS E AT, &
AR B3 K BRUERAE SRR K (MAP) &1 /5
LA P IR 20 2 p 38MAPK BRI K B 8 A0 75 1k 17T p38MAPK
R S P 1) o N R IR A R AR ™ R T A
FURLI 50 g/ L AR IE R A IE JER A ATV E S5 § oK
Bl SAP 52 R JE iR 20 23 p 38MAPK IR AL 5 AL 7K, 4R
p38MAPK {7 5 4% T 1 B e e PR 31 771 CNT-1493 XJ SAP
IR E .

1 HRIFSE

1.1 A4 SD KR 80 K, idiEdk, &, Fi&E250-300 g,
e B 5 R RS Sy, AN SER % IE N R A
71 wk FFER5EE, KMIEBRIZER 12 h, HBOK
AHR AN (Singa 2 H]) ; MUFTER EHA S & (NE-PER
Pierce 2N a]) : p38MAPKIIHIF CNT-1493 (36 [H Pennsylva-
nia M Cruz {81 208) ; KM% IL-1B. TNF-a ELISA
R R & (g A R A 7)) 5 p3SMAPKE 1R 14,
BTk —$i(Cell Signaling Technology 2y 7)) ; L
7/ R Tg6-HRPZ#T (Tmmuclub Labs. Inc. CA. USA) ;
ECLiRF & (LumiGLO Chemiluminescent Substrate,
Lake Placid, NY).SZHwy 2 hZEK. BEVLY NIRF
ARA(SOH, n = 30). SAP A FHEh /KT Xt 40
(SAP-NS #H, n = 25) J% SAP-CNT1493 T i4H (SAP-
CNI1493 4, n = 25), SOH4 0 (IEHEXTHRA), 15
min, 30 min, 1 h, 3 h, 6 h, FHEILS5 H;

SAP-NS 40 % SAP-CNT11493 #4043 #5455 15, 30 min,
1 h, 3 h, 6 h, BELS K. 30 g/LKEH%Z
AR IR O RRIEE, LA 4 5 b0 T8l S B BCER I AT 2 -
“ielmarkE, B e IR AR T, 4
BITEILHE 1 AR+ 58 W T 11 A Bl ik R iR
PRSRER T, LLO. 2 mL/min SEEVEN 5% 4 RENHER AN (1
wl/kg). SO FFIE 5 IUEIBN + 5 At f s i i AR,
SAP-CNT14934H T 1& #5271 30 min, B kiE A CNI-1493
(10 mg/kg), SAP-NS ZHiE NAH AT FE K. 1]
) IR 22 By kR AR A0 K B, S B JIR £ 2.
1.2 % WA, TEAFFmUIE KD T
ITHE 368, WML RHEITGEE T WS iR 4 2% 1 AR
1r,, ZH Rongione et al(Gastroenterology 1997;
112:960) bRUERHATIESy. M3 TNF-a. TL-1B &
KA ELISA J7iEMsE . BRIR A2 100 mg PG5 AT
WFEE, PR E IR R B, A &K A BCA
1 B A0 ug FERH ILHEAT SDS-PAGE HLIK G, HLERS
PREMRATAE 2N, 50 g/LIBENE Wk IxTBST i =
i . P IR AL p38VAPKmAD, 3 ZHUA A L
24/ IgG-HRP. ECL B, MFEFluors
MutiImager B 553 11X (BioRad 2y &]) £ fQuantity One
4. 1R EHGE S B R A AT 23, DUAE Y B 46 P34
TR FEAE R R p3SMAPK R A 375 A0 AT R AH X 5 2
Bt TAEIE L nean + SD KR, @I
SPSS11. 0 Zul-#kfl, KM E T 22 0 Wt %411
BT MR, P0.05 B BEER.

2 BER

2.1 foik TNE-0, IL-1B &K-F SO Al TNF-a, IL-
IBATFAEO, 3 h &6 h EREEMND, WKTHA
2H (/X0. 01) ; SAP-NS £H % SAP-CN11493 4 IfiL35 TNF-a,
LL— 1B 7K b e A5 I BT ] () S T a2 o v, e
SAP-CNT1493 #H & I 8] )5 TNF-a, IL-1B /K P8 &
ik T- SAP-NS 4 (/<0. 01, F1).

2.2 AR LR TE SRS SO R A S HyiE e,
BRIt /N e JEIRBE . [R]TK B R0 98 E 4N v i
SAP-NS ZH 3 h i ] A JBR A 28 23 AT LA o K Jiek, /N T[]
BRI, TR RV K ; AT 0 i SRR AR R )
I EEMIREIR , TRBEIX A A K 5 g Ak 40 i e
% 441 52 48 i 440 MO SAP-CNT 1493403 hi (] s i
PRELGUAK IR, SIE. HI. RIER 5 K A4 B %
F&{K (P<0. 01 vs SAP-NS group, 3 2).

2.3 MM 4R 27 p3SMAPK AR B2 1 SOZH K FRUBR IR 40 21
for il 21) /b 2 W W2 4k p38MAPK [{) 14 ; SAP-NS A i 1 /5
15 min iR 1k p38MAPK [¥) 3% 1A RJ) ik 25 48 = 22 0, 4
¥r3 h 5 B2 PR (/X0.05), 6 h K #R1L p3SMAPK
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&1 SAP RRINE TNF-o, IL-1B 7K (mean = SD, ng/L)

TNF-a IL-1B

ay il

0 3h 0 3h 6h
SO 60.3+15.2 65.8£20.5 66.3+21.2 90.3+20.2 85.8+25.5 95.3£27.2
SAP-NS 286.5+50.3° 500.5%45.3° 293.8+46.3° 388.0%44.5b°
SAP-CNI1493 188.4+31.2 355.5+40.2 200.6%27.3 270.7£31.8
°P<0.01vs SO, SAP-NS group.
2 SAP 3 h KERERARZELVREBEEARD (mean = SD, n = 5)
7348 IKAD SSIE i} 17394 ISYiava)
SAP-NS 33+02 23+02 1.6 £ 0.1 2702 99104
SAP-CNI1493 2.7 +0.2° 1.8+ 0.2° 1.1+ 0.2° 1.9 £ 0.3° 7.5 +03°

°P<0.01vs SAP-NS group.

1L 5 SO AAEML(P>0.05). 15 min /% 30 min K}
SAP-CNT 1493 £ joi J520 40 b i B4k, p3SMAPK 1) 363k i3
ZAL T SAP-NS ZHAH MY S ] 25 (/<0. 01, 3 3).

3 e

Aok 22 R4 5 05 A0 B L BOE (MAPK) 5 5 % S 1l B 1
SAP RIGHLEIF e H 255 R R BN EMR, H
H p38MAPK 2 f5 2 W FUIRIRA B MAPK S5 B 51
Z— TENUAAR BN JE I N FE b A i L
(PR, p3SMAPK {55 4% Sl i ] 55 NF-KB il B 7
TeRA0 ™, WS TINF-a, IL-1B, IL-6. IL-
8. E- MEFEZE M. p3SMAPK FIBLIE 7 2k B iR 4
(AP) KA. RIEREWHLELERVEM, Wagner et al
(Digestion 1999;60:41) 7E i35 MAP LAY R IR,
AR R 40 P ) p3SMAPK 3% P RGE 5, 30 min i
VEPELF| WM, 120 min I p38MAPK FF 28 LA 1k
Dabrowski et a][gjﬁfﬂ?ﬁ‘ﬁ/‘fh(ROS)ﬂu@%ﬁ?ﬁ
MAP i IR IR V.40 i Y p38MAPK.

H AU p38 MAPK 7 AP & Ui H 4 A BRI 5T 3=
T VAP BRI AR IR KA AL b, T RARE
BEE N HSAPIL G Z RGBT Y. FATH A SAP K B
B, IR SO 2 Ji i 4H 23 G A I 381 % R 14 p 38MAPK
(85, WS 15 nin i p38MAPK [ R AR 2 2

WA, %RREKFES hEHETRE, 6 h
I} AR Ak p 3SMAPK F1 6 1A 5 SO ZA ML, SO 20 e iR 4e 241
W AEAE IR AL p3SMAPK RS AIIER 1A, i B p38MAPK {5
5 i S AT BE S 5 R 1T JER R MR VL A R P RS A A B
3, RNVAETEREG N BCRE AN E S S H
B MEA S R IR 2 ) p3SMAPK Bl B 2754k, 42
7 P3SMAPK {55 5 5 Sl B 7E SAP RIR K25 T
RIEFTHS, SFSAPEAE. REWREAEEEN
7S SAP R BRI AR 1 p 38MAPK v A AR 488 e AP 1 I
], T H ST TR R A BRI AR, KT LT
T FEARE B9 MAP ABE 7Y r ) 4 R85 v v A A P e i)
AN HEAE 5 5 GOk B3 7R T MAP R SAP & LI o]
REATAE 22 . p3SMAPKRFLE 13 vl 5 | 48 P4 41 i P 1
FRIAN I = A, T A W7 7 A ) 8 A DR A A S B
KA IR AT RN, FHFH IS ECSIRS, MOF
(¥ 42 £ 10 Bt T p38MAPK {5 5 %% T 1l I B AR 1 1y
BE S HLAE AP RAFHLEI T AE BT S ABOINGR, CL&F
S p38MAPKAE 5 4 T3l 1 vT LAYE 9 MAP B 4098 ¥R 7 T B
AL HH] p38MAPK REfS RIEG SN BT RAEA , 141
DRI F ARIE I AR, IR R IR R v 4 447, B
REZ YRR R, I BR B SRS e .
Blinman et al"HRHL, 1RAMgHR S5 I AR AR 1 40
Ml p38MAPK y&PERH B =, JFH S TNF-a, IL-1B,

=3 SAP KRRJERRLEINBEER L p38MAPKWestern blot BREEMLESE (mean + SD, n=5)

yapss| 0 15 min 30 min 1h 3h 6h
e 1 200%105 - - - -
SAP-NS 5 200+360° 4 910£320° 4 300%230° 3 800%120° 1300140
SAP-CNI1493 3 500250 2 500£340 - - -

°P<0.01vs SO, SAP-NS group.
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IL-6, TL-8, MCP-1 %52 40 R 7 & 111
PRI, TR A p38MAPK 437 1 SB-203580 5%
R BF 2 A0 ok A i IR R R e A,
F2 B Wk 70-95%, FF HAWHI40 M R+ A b K7 i 2
& 530 p 38MAPK (R 3 i 1F bh. A 50 45 AR
CNT-1493 BEFNHI 2 E40 LA+ TL-1B, TNF-a fid
e, R p38MAPK [ B S, Ml sOE R T
PRI S8 T R 8 9 B A ) — AN L
AHFFUHR 7R p38MAPK J2& SAP [ R AL Th — 4 E K
5 i S, p3SMAPK R vT e ik i 45 AR i
TR 241 L R 4D 7 A T ek A SAP P 38 40 ) 7 TR
EARR R R TR tS Y, HIRAEETET
BLHIRIBT ST, T HAEA SIS R B 43 22 > I TA) sUFAS
[ NEHZGBTHTHI, 5EIERZHE 0
HNIRA —EMZEIE. i Ge et al™ RILHA R MKK
PR B BB 5 MAPK R3S 170 HLXT p3SMAPK 7E AP
FIME ARG PIERIRIE, W Fleischer et al®RIHf
5T R IR p38MAPK #3115 SB203580 1 Fil f5 th B E S A1
Bl AT T v 8 B H DRMAP IS AN B 1% H R B (2
ARV 240 IR BE. T MAPK 7 28 5 MR B0 A 4 T i
PIRIMLEA R 5 28, R p 38MAPK {5 5 45 Sl B 1% 1L
Je FAMEIFIRTSAPAE F B B ARNLEIE A Fr ik — DA
e .
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