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Abstract

AIM: To investigate the effect of beraprost so-
dium (BS) on the c-Jun N-terminal kinase (c-JNK)
signal pathway in rats with severe acute pancre-
atitis (SAP).

METHODS: Forty-eight SD rats were random-
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ly divided into a sham operation group (nor-
mal control), an SAP group and a BS group.
SAP was induced by retrograde injection of
5% sodium tauroeholate. BS was given at a
dose of 20 pg/kg at the time of pancreatitis
induction in the BS group. At1, 3, 6, and 12 h
after SAP was successfully induced, the ani-
mals were killed. Levels of tumor necrosis fac-
tor a (TNF-o) and interleukin-6 (IL-6) in pan-
creatic tissue were detected by ELISA, c-JNK
mRNA expression was detected by RT-PCR,
and c-JNK and phosporylated c-JNK (p-c-JNK)
protein in pancreatic tissue was examined by
Western blot.

RESULTS: Compared with the normal con-
trol group, the levels of TNF-a, IL-6, c-JNK
mRNA, c-JNK protein and p-c-JNK protein in
pancreatic tissues were significantly enhanced
in the SAP group (TNF-a: 458.7 pg/mL + 36.9
pg/mL vs 197.1 pg/mL = 5.3 pg/mL; IL-6:
525.6 pg/mL * 12.6 pg/mL vs 211.4 pg/mL *
3.5 pg/mL; c-JNK mRNA: 2.60 + 0.09 vs 0.91 +
0.59; c-JNK protein: 1.52 + 0.41 vs 0.98 + 0.11;
p-c-JNK protein: 1.53 + 0.45 vs 0.98 + 0.08, P <
0.05 for all). Compared with the SAP group,
the levels of TNF-q, IL-6, c-JNK mRNA, c-JNK
protein and p-c-JNK protein were significantly
decreased in the BS group (TNF-o: 211.7 pg/
mL * 3.4 pg/mL vs 458.7 pg/m L £ 36.9 pg/
mL; IL-6: 468.7 pg/mL + 34.9 pg/mL vs 525.6
pg/mL£12.6 pg/mL; c-J]NK mRNA: 1.93 + 0.14
vs 2.60 + 0.09; c-JNK protein: 1.32 + 0.35 vs 1.52
+ 0.41; p-c-JNK protein: 1.22 + 0.37 vs 1.53 *
0.45, P < 0.05 for all).

CONCLUSION: BS can alleviate the inflamma-
tory response in SAP rats by down-regulating
c-JNK signaling.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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BH: (beraprost sodium)
(severe acute pancreatitis, SAP)
c-Jun (c-Jun N-terminal

kinase, c-JNK)

FHik: 48 6SD (
,NC ). SAP (S )
(BS ). S  BS
5%
SAP .S
, BS

20 pgkg

13. 12 11 1. 3. 6.
12 h

, (ELISA)

a(tumor necrosis
factor o, TNF-a) -6(interleukin-6,
IL-6) ; (reverse
transcription-polymerase chain reaction, RT-
PCR) c-JNK mRNA
; (Western blot)
c-JNK c-JNK(p-c-
3X4
, SPSS17.0

INK)

Z£R: NC ,S TNF-0(458.7
pg/mL*36.9 pg/mL vs 197.1 pg/mL=*5.3
pg/mL). IL-6(525.6 pg/mL£12.6 pg/mL
vs 211.4 pg/mL+3.5 pg/mL). c-JNK
mRNA(2.601+0.09 vs 0.91£0.59) ;
c-JNK (1.524+0.41 vs 0.98£0.11) p-c-
JNK (1.53+0.45 vs 0.98+0.08)

S , BS TNF-a(211.7 pg/mL =+
3. 4 pg/mL vs 458 7 pg/mL%36.9 pg/mL).
I1L-6(468.7 pg/mL=*34.9 pg/mL vs 525.6
pg/mL+12.6 pg/mL). c-JNK mRNA(1.93+
0.14 vs 2.60£0.09). ¢-JNK (1.324+0.35
vs 1.524£0.41) p-c-INK (1.22+0.37 vs
1.5340.45) :
(P<0.05).

28 c-JNK SAP
; SAP
c-JNK ,
SAP
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HE 2R R % (severe acute pancreatitis, SAP)
T3 m1820%-25%, HHiA R IETT 245
b SAPHIRA S KBRS 2 M g RE A ot W fih 96
RZEA F-o(tumor necrosis factor o, TNF-o)+
H/»Z6(interleukin-6, IL-6)ZE M55, HAISAP
TR R R R AEPLARAE . DRI AR
#l(beraprost sodium) N Hij ¥ % (prostacyclin,
PGL2)IATAY), BAY RILE . ] 20E S
FEH. ﬁﬁ*ﬁﬁf&l‘}ﬂﬁﬂﬂrﬁﬁ?ﬁ‘r*ﬁl%
RIFIT 20, 167 HLEI AT e R I8 o-Jun 2l 5K Ui
¥ (c-Jun N-terminal kinase, c-JNK)JZ*y(f‘
H O B S E. B 7R B, SAPRTEE R
LA 28 5 P RT3 AL 1) 350 R0 9RE A JoAH 5G. AR A
Ft B AEWIB IR DURT 51 2 B0 S AP K B IKVR TT
YER KA ge L, il RIG ST SAPII 254 N H
PRt —E HIR HL A,

1 SRRIT5E

1.1 48 & SDA R, 45 5200-250 g, HHE
WRZG L5 et %2 % RN 41

D512 SAPR. s Ih AT 12 AR, AR

SD K BB e v 5 6 TR SN I JRR I T T AT fl R

PRI 3 55 5% 2 Tk FE R Ay (e A K7 2, 7
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1.2.1 C BEAL N34, 3NN CA. S AT RILE.
HABSA, Fi2H16 . NCAH A& IE % SD A B K 8 B HORE3 X AT R
INK PR TARAH), SUBEh -+ 48 BRE 52 0#r, i FHSPSS17.04 tH itk 47 G it 4
KPR, FFIE I AR TR AR K SUUNSAPIERE  #T. P<0.05HZE R EH Gt L.
JESDAR B, MRS E B K T4, BSAH N
INK KU KR, ST DURT U240 20 pgke T 2 BBR
. IRANCALIZH, sél12 3, BSAH11H. 344SD 2.1 TRTF AL K BRI i 4H 21 25
KEWTARE®L. 3. 6. 12 W WHEE S T MIER. SAPAL6 his [ i IRy e B B B9k,
1 3 S OB AL BE, 4 A B AN T B S DA TR A B IRIRBE, kR iR, 12 h
e T R L A, I JBE J O 4 X Jsk i3t — 45 4 k. BSZH6 hib i
A 1.2.2 UK BB AUE T40  WRCIRIRZEER D, AT WD 1 rp PR A 9R VE
g/LHPE S [ 5224 h, W MU, VIR & (B,
HEY (. S T, 2.2 TNF-a, IL-6 PN
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1.2.3 TNF-a. IL-6 s AN R 2 21
il S % S M, -20 CORAE. ELISAVENE 21K
WHITNF-o IL-65 &, M™% iR & (32 E
SantaA &) 15 B A

1.2.4 ¢c-JNK mRNA : K HRT-PCRJ5 it
TR, BAREEE: DATRIzoRF &b 5t b A2
AP0 FDIRBUBRIRAZUSRNA, 266 it
) S RINA ) 40 B e Rk 2 FH 308 B 53 i)
(AT AZ A A 7)) T %6 icDNA. ¢-JNK
L5 - ATTTGGAGGAGCGAAC-
TAAG-3'; TNi#51%: 5'-ATTGACAGACG-
GCGAAGA-3", ¥#KF B N112 bp; WZ
B-actin FiF51#): 5'-TCGTGCGTGACATTA-
AAGAG-3', Ni#51%): 5-ATTGCCGATAGT-
GATGACCT-3', ¥ 3 T B A134 bp. BL BG4
i bifInvitrogen’a m] & i FEPCRAC E#EATH™
2 M. PCRIREZ5AFH: 95°C 105,95 C 5,
60 C 34 s, 35BN, il 47342 95 °C 15 s,
60 ‘C 60s,95C 15s.

1.2.5 c-JNK (p-c-JNK) . XH
o FE ENZE(Western blot)yZ kil fEARZLZ1100
mgBI JE A B, % A & (R IR R EM A
FNEREUCI IR MR B A, SR E ERHBCA
. S0 nghf bl I 3E T SDS-PAGEHL Mk /5, %
# 2 PVDFIE, 5%BSAEMH = s Fl. ImA—
PU(c-INKH T P, p-c-INKH 5 BEHUAR J P
ZB-actin L EPIIA)4 Cit %5 I AHRPRIC
() (L £/ i1gG HRPO)W A . ECLE 4,
X& AL, B, B, 3. IFHQuantity
OneZ ATk B v A 3 2% %5 BE kAT
T IS c-INK B p-c-TNK BH M 2615 1) %5 i
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i i 2H ZA PR TNF-ou S TL- 6l s ] 1) 2 K 1 48
BIFE12 Wik B =g (R D).

2.3 c-JNK mRNA. ¢-JNK.
p-c-JNK KR AR H A e-INK

mRNA. c-JNK. p-c-INKZH& 5 & B i) 1) iE
KM, 12 hiks @i 1).

2.4 AR
FIBR RN T A (BSAH)TNF-a. I1L-6. c-INK
mRNA. c-JNK. p-c-INK#E & EHSY T,

12 h PR E(FR L, E2).

3 1

SAPHIRIRHLEI E 45 M AT AW 1. Rinder-
knecht® JoHE HSAPAIRHLEIY « F1 40 f ot B
WO UL, S R 28 R R O
R T E 51 JR i 400 T 1 45140 1 [R] B, 300 B
ZECE VRN . A 4R M. N R A B ik
B8 41 i % ok i J V0 A B 55 7 A L ORI R 4
Ji DR Je FeAth 58 MR A e, b i O B 2
TNF-o ) IL-6, JFIERLRAUREAE T, fil A 280 A
PEAERE RN, ESERSF RS, 5likse
B 939 S N &5 AF 1 i R 2 2R 4 M 43 5 . A
S 45 R R SAP IR BRI IR 2H 23 mg LK &
P 40 V2 3, T HLTNF-o S IL-6-2 s, i3k
— S IE SE ™ H A R AE S AP K BRI AR 4 25349 11
HENEH.

HEFRE: #ZKA FxB(nuclear factor-
kB, NF-xB)fIIH A HF2(cyclooxygenase-2,
COX-2)%f IX Le 4t i /) Joi A A2 4E H, #ESAPK
AL RIEARIEETAERADT. 2 AT A
LIRS BURIVA ST SAPRT KB R BE 7 R RS AP
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&1 EAREINF-a. IL-6. c—INKmRNA, c-INK, p-c—INKEEZSZLE 17 = 4, mean + SD) " ZRAEE
c-JNK

D4R 8478 TNF-alpg/mL) IL-6(pg/mL) c—JNK mRNA c-INKZEH p-c-INKEH :
NC 1h 184.6+ 18.6 519.7+ 44.0 0.87+ 0.25 0.99+ 0.23 0.89+ 0.25 .

3h 192.9+ 12.7 517.8+ 40.2 0.91+ 0.12 1.01+ 0.17 0.92+ 0.16 SAP

6h 187.2+ 15.6 508.1+ 13.6 1.11+ 0.21 1.21+ 0.22 1.07+ 0.23

12 h 197.1+ 5.3 525.6+ 12.6 0.91+ 0.59 0.98+ 0.11 0.98+ 0.08 SAP
SAP 1h 303.2+ 7.9 302.2+ 7.6 1.30+ 0.04 1.89+ 0.16 1.82+ 0.18

3h 326.9+ 22.6 342.9+ 22.6 1.90+ 0.39 1.60+ 0.67 1.59+ 0.68

6h 411.1+ 11.6 411.1+ 11.6 2.01+ 0.15 157+ 0.14 1.62+ 0.16

12 h 458.7+ 36.9 468.7+ 34.9 2.60+ 0.09 1.52+ 0.41 1.53+ 0.45
BS 1h 227.8+ 10.8 223.8+ 10.4 1.01+ 0.02 0.96+ 0.10 1.01+ 0.12

3h 2449+ 7.4 254.1+ 7.8 1.18+ 0.21 1.55+ 0.10 1.48+ 0.17

6h 230.1+ 6.3 2221+ 7.2 1.38+ 0.34 1.66+ 0.29 1.59+ 0.31

12 h 211.7+ 3.4 211.4+ 3.5 1.93+ 0.14 1.32+ 0.35 1.22+ 0.37

, , P<0.05. TNF-a: -a; IL-6: -6; c-JNK:
c-Jun ; p—c—-JNK: c-Jun .NC : .SAP : ; BS

B 1 BEKXBRERISSTBHE x 200). A: NC ;B:SAP ; C:BS .NC : .SAP : : BS

A 1 2 3 B 1 2 3
C-INK s o  S— P-C-INK s o S—

Bractin = com— — ——S— B-actin  «

2 34ARER12 hBfc-INK, p-c-INKZEBHIWestern blotER. A: c-INK ; B: p—c—JNK
1.1 ;28 ;3 . ¢=JNK: c-Jun ; p—c—-INK: c-JNK
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22 4 Ji7 iE A0 2R 1 B (mitogen-activated pro-
tein kinases, MAPKs)& /341 fl 7M5 5 5 & 4i
P9 B A 5 A% 5 R G, S R R AR A
JR(ANTNF-a« TL-6%%). #ALR 7250110 3
B S F@E . Mc-INK/2MAPKs K i
HE AN, AL R ERSAPK RB AR L
c-JINK mRNAMIE HERIEIE N, p-c-INKEHE
IS IEN, FERTESAPITFEHc-INKE S1% 318
RO . SAPIK B i 4H 2R rh 98 i A Joi FR G
SN ] R 52 c-INKAS 5 I8 B 1 5

HEPRIF RIS AP—Ffth—Fh SO MR 1,
RUEWFAHERIEZ 25 7 80K 0K R
AR, DURF R 2 T e i 0 ) 28R A R ) AR
ST 4 A PR 7 B LI A9 48 3. H A UL R A AR
RN T 2 TR PR A L BE IR T, 3L
THIT AL AT A8 ZR I I c-INKGE BGR 1 N0,
TR WURTHI RN T TS, FEIC T S ESAPK
oL IR I 451 B R S FR AR, DU 271 1l 2 By a4 o)
c-INKAE 38 B IR0, 0] JR i 2H 23 98 i ] 1
AR, MM BHKTS AP R RE. S LRI 7 RNz
T IRIETT SAPHR it — & SL 50 ik 45
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