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CRHE] HE Hif Janus BB/FEHSFNERBEET 3SUAK/STAT)HESH S ERAEEREANS
JRER KR (SAP i I B F F iRt . % A4 BRI T SAP KBRBE , BULEEH. B2
FEARBEFAME 1B - R ARENL S H, 5 BA AR S SAP K B I # Dulbecco 3 B Eagle 3 &
(DMEM) % % ¥ ; SAP 411 A & SAP kK R i % # DMEM 3% 3% 3 ; SAP + AG490 4 B JAK B &g # %1 7
AG490 AL B4 T, fin A & SAP K R L i& # DMEM 5% 3% W . i B 3k F B 3 2 i 6 (EMSA) R il STAT3
TEARE  BHR-RAESE RN RT-PCRE W mRNA 235 & H F %8 6158 B (Western blotting) & ¥l &
BAE RRXARERRUMRETEEEYRAAREACCP-OFXMMNR I B FFHRAT. 8 Sxt
IR41 L3 ,SAP 4 STAT3 W #EH38 ,STAT3 mRNA MEHF XK IMER,SP-C EERBTHQh SP-C ¥
P 0.69+0.02 H, 1.02+£0.03, P<T0.01), fl o T B L B 40 B 98 T 4% i C(11. 55+ 1. 10) % M (5. 30 &
0.36)%,P<<0.05]; 5 SAP 4 b8, SAP+AG490 41 STAT3 M 55,STAT3 mRNA MIBEHREBS,
SP-C BHFEATHEQ h SP-C 3% 35 % 0. 4840. 10 H; 0. 690. 02, P<C0. 01), fti ¥y T B I fz 40 B ¥ 7= 3% on
((13.92£0. 82) % K (11. 55+1. 10) % ,P<<0. 05), i R JAK/STATI EEHFHEMES 5T SAP Jitiw
18 EFARBGMREEETR.
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The role of Janus kinase/signal transducer and activator of transcription 3 in injury of alveolar type I
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[Abstract] Objective To study the role of Janus kinase/signal transducer and activator of transcrip-
tion 3 (JAK/STATS3) in injury of alveolar type I epithelial cells (AT I ) in severe acute pancreatitis (SAP).
Methods The rat model of SAP was reproduced intraductal injection of sodium taurocholate. Serum was
collected for examinations. AT I cells in primary culture were randomized to be treated with serum from rats
with SAP (SAP group), or SAP serum-+ AG490 (JAK inhibitor, SAP+ AG490 group), while the normal
cell control was cultured with Dulbecco improvemed Eagle medium (DMEM). AT I cells were collected
after the treatment to determine the activation of STAT3 by electrophoretic mobility shift assay (EMSA),
STAT3 mRNA expression by reverse transcription-polymerase chain reaction (RT-PCR), STAT3 protein
expression by Western blotting, surfactant protein C (SP-C) level in AT I and apoptosis of AT I with flow
cytometry. Results Compared with control group, activation of STAT3 was enhanced in SAP group, and
expression of STAT3 mRNA and protein was also enhanced, level of SP-C protein declined (2 hours SP-C
fluorescence index 0.69+0.02 vs. 1.02+0.03, P<<0.01), and apoptosis of AT I increased [(11.55+
1.10)% vs. (5.30%0.36)%, P<C0.05]). Compared with SAP group, activation of STAT3 was attenuated
in SAP+ AG490 group, expression of STAT3 mRNA and protein was lowered, and level of SP-C protein
"declined (2 hours SP-C fluorescence index 0.48=+0.10 vs. 0.6940.02, P<C0.01), and the apoptosis of
AT increased ((13.9210.82)% vs. (11.55+1.10)%, P<C0.05). Conclusion The results suggest
that JAK/STAT3 pathway might be involved in the pathogenesis of injury to AT I in SAP.

[Key words] Janus kinase/signal transducer and activator of transcription 3; acute pancreatitis;
alveolar type I epithelial cell; surfactant protein C; apoptosis
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EHAHHRGHBR B R ME, RN Janus FEF/
EERSMERBIFERT 3UJAK/STATOE S
SEBESHAREESRW AN RETREER
R HEBESEAERER URESHAEYER
B, B T 8 W — R 3 R R B A B R, B T
R b B 0 MR A o R T — 2SR A 4 MR, AR
AR REEHEYRMEXER CSP-C),
SP-C 2fi I B E 4K EinEy, HEER
MEEKEREBREA UG RIEDNERH, 514
M REHRC, R BR STATS AR HE I B 151
Y RE AW, ATIRIEM BB EHD . B
SAP S A Bt 3 5 i), 208 B B AL R 5 R AE Y
BRERBDABERE., ALBPRIRASFHERN
B KR SAP B8R, HEmMBE/EA TR A L
SMa , X FEAT R B BT, T .

1 #MH5RH*E

1.1 PRI % BREAE SD KR, A& E 200~
300 g, EEARR(ME=FEREZRFHY P LR
ft), 2 FCER[6 107 ik Hil 4 SAP KBRABLAE,2 h W
0 Bk 45 P . LA K BB B % M s 1 R o A AR
HESE R SAP, I BUBR IR RAT AR R -4 (HE) 3
fIEE T MEIFSE. B SAP KRIME&SHA .
1.2 FEREFEXKEME A FEHAREEE
Sy 2 BSCERL7 107 B JRAR IR SR K B I & B B2
AR, BEPLBTE RE 4 OX B4 . A& SAP
K B L3 # Dulbecco Bt B Eagle 3% 38 # (DMEM)
3EW ; ©SAP 4. in& SAP X B 1L & B9 DMEM
B IR ; @SAP+AG490 4. B JAK 3B 5 7
AG490 FlAL 40 M (AR E R 30 mg/L), & SAP
K RUMLE# DMEM B35 .

1.3 STAT3 EHERW . RABRKEBRETRESH
BEMSAFTER., AEYER 3 RKintrickkk
BEFEBFES R 5 -GATCCTTCTGGGAATTCCT
AGATC-3, 5-GATCCTTCTGGGAATTCCTAG
ATC-3' (LB AL A R & B W STAT3 et #4T
FRit. ¥ 10 pg IRB RPN EB SEYERCHE
HEE20 pl BHBPRELLE S, E TR BB
BRIk (PAGE), HEREB LR B EH ER A
W BB |, AR AT 15 min, Y RIFICHE
4 5HR T EAYE HRP)IRICHEMEMES,
b & Y6t F 45 R , Alpha Imager 2200 B4 17
REWE R HHRICE (AE,

1.4 STAT3mRNA ZHWME . RAFEHER-BE
B 8 & B (RT-PCR) , H Wt 3K i 48 B 42 B & RNA

GEHRBEBER, HEITRERETEE BE
RNA 10 pgi¥i % 5 % cDNA, 3| ¥ F 5. STAT3 -
# 8 4 5-TTGCCAGTTGTGGTGATC-3', F #
3| 4 5'-AGACCCAGAAGGAGCCGC-3'; i &
B-AshEH (B-actin) L5149 5'-AAGTACTCCGT
GTGGATCGG-3'; F#f#514 5'-ATGCTATCACC
TCCCCTGTG-3 (AL BB A G M) . PCR K-
94 'C 3min,94 C 305,56 C 305,72 C 405,72 C
5 min, 30 MEIF, 25 pl KR, PCR ¥ =K/ H
125 bp, BB 9K, WAL Z 8 (EB) e {5, I FH K B
Gis R RB R G5 M, PCR =Y R A/HBREK
/N, LA STAT3 =¥ & /B-actin =¥ & LLIE N B A
R, TREH 3K,

1.5 STAT3EHRBWE: RAZEE KL
& (Western blotting) ¥ . R B4 E B AN
EULH ). BCA BEARERNAF SN E LEH
B, SMEERN 20 pg, ¥ LR MBI A BT %
MREA s, BA), & 5 min, B0 10 min, ¥ B E#,
F+ i B FER 41 (SDS)-PAGE &, R BB EE
FEOEBERR _H B PVDP) B L, FHEH
BIR 3% B IR 3 A B R £k 28 b ¥k (PBS) H HT, Il
STAT3 R REFARO = 1 000) RILBERR H Bk
JiX £ 8 (GAPDH, 1 : 500) ik, — 1 78 5 Bl 59 &
3% IBLAR Yk iy PBS iR, 4 CRM AR . KB
Fi PBS ¥ % 3 ¥, 0 HRP #RiE M —H (L ¥+ %
IgGOBE, A% Z KL RS R, Alpha Imager
2200 BT R G B J35H I A K.

1.6 fiid 1 & b7 4HHE SP-C F3AME . RARRK
R AR K . B 40 pl BB M AT ESR SP-C
B REHR (10 pD BB OB, BN 50 101 ¢ 20, H
Dulbecco PBS 42 v ¥ (DPBS) % B ) K 1% IE % R Il
.4 CHBE 30 min, e 2 K, B L 5 min, 3
LW, A 50 pl T E M ER REERID
IgG, F4r 3%, 4 CHE 30 min, YEHRWBLE 2 K, B
> 5 min, il 1 ml B & &, Epics-XL £ 5 2 40 i {X
(% H Beckman Coulter A &M SP-C HEHFEIL;
B Muticycle AV R4S FTEHE 447, UEH KK
HBPWEFDHER SP-CEHELE.

1.7 B 1R EEARET RN . ARRX4EREAR
B, WeEk4n YR 0. 01 mol/L PBS 0.5 ml ¥k
3WIMABBGE N 15% MY ZEEEER (20 C
VKBRS RD, 8.0 5 min, F _FIEW . PBS ¥:2 K,
Jin RN E§ 100 mg/L & 20 min, i B 4L 7 B (PD
Be g #EYEIBE 30 min, B RN HMFHK 488 nm
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b A P1 9% Y658 B, ¥R F Multicycle AV 41 iR
¥ (¥ G1.G0/G1.S.G2/M)4 .

1.8 S22 403, A SPSS 13. 0 451+ %K 4 4k 3 4
WL BWmUBNB T REE ) ER, RATZ4H
LSD &%, P<<0.05 REREFITEE XL,

2 & B

2.1 &4 STAT3EH DNA &4EMWAKFE(E .
5%t M4 H B, SAP 45 STATS3 I #3458 ; SAP +
AG490 41 STAT3 EHEH SAP HAE5H .

B 1 EMSA KW %4 KM STAT3 HH DNA 4% %

2.2 &% STAT3 mRNA F3k(E 2) . 5XH4AH
#,SAP 41 STAT3 mRNA s, 5 SAP H It
3 ,SAP+AG490 241 STAT3 mRNA FEXLB5.

B2 &4KHK STAT3 mRNA &ik

2.3 KZHSTATIEHQREIWAE 3 5 BHELE,
SAP 4 STAT3 B HHE B HIR; 5 SAP 4 &,
SAP+AG490 44 STAT3 BEHEERS.

[ :":’W?

3 BHKABSTATI HpRE

2.4 BASPCEAXRBIE D . 5BAHLE,
SAP %] SP-C EHFE FH(P<<0.01); 5 SAP 4
L3¢ ,SP-C AR E T R P<C0.01),

1 FAKXREME TR F R AMRE A R A
SP-C ZHRBKFthE (x+s,m=5)

SP-C HEHFK K (FD

H A
0.5h 1h 2h

bapict:ch
SAP 4
SAP+AG490 4

1. 0140. 06 0.98+0. 14 1.02+0. 03
0.9940. 08 0.9240.16 0.69+0.02°
0.87%0.12 0.8340. 08 0.48+0.01¢

S0t B L, P<0. 01; 5 SAP 4l ,¢P<C0. 01

2.5 MW IR RREARETRNGE 2. 5XEE
L3, G1 int SAP 4ifiH T & b 57 40 e -3
(P<C0.05); 5 SAP 4 th#:,G1 Hift SAP+AG490
ZH ¥ T AU b BT 40 g R T 38 (P<0. 05) .

£2 FUKRRMNNE DB &R A0S F 4058
BTREB (cLs,n=5)
ARARAMHETE%)
Gl GO/G1 S G2/M

Xt 4 5.301+0.36 57.50%2.56 26.2041.32 17.30%1.21
SAP 4 11.55+1.10* 65.701+2.65 25.40+1.98 8.90+1.01
SAP+AG490 4 13.9240. 82 66.03+1.35 21.324+1.63 8.10+2.82

¥ 53 4 8 ,°P<<0. 055 5 SAP W8, P<<0. 05

45

3 W

STAT3 & STAT RENEERR, T EK&
FEMBE P MMEAE LN, 7 LI JAKs B g IS
A, Rl o B B MR RR AL C B . STATS3 o al A%
W Z 4 MREFEL, I 4 A -6 (IL-6) P4 i
ERKE TR A% B KE T (GCSF) %,
STAT3fENEEMESERARE AR HE. A
T RESEENABNBARELE., Gao
FUUEEV I IgC RBEREAYESHMRG £
B,STAT EWE AR A oG REH
EYHARDHERE, BRAE LR KB EE;
STATS3 #3875 4K %t £ mk 40 Ja F b #4080 40 i, T 2L
STAT3 #E 4 #AE K L A4 Bl I o 30% 238 3 IL-6.
IL-10 1 C5a k3B . 7E APALI W RSB R
B,STATI R RIEAE 6 h DB EE, 4%
IR R, BRI IELSS 0T 8 wh a i
B RES R, IREBEDEE ROELRSA
SAP K RILEER T 1 8 F 4, iR
STATS EZ AT RBBEHE MEERA LS
DNA Z& 8B, £ mRNA MIE AR EHH
BHE,TEER AG490 FAL B AR P IMA S
SAP KR MLE M IE R Fbd 1 & k4, STAT3
EHEER mRNA M A RAH 0 8 WH .58
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JAK/STAT3 @2 57T SAP fififs i 1 &
LEARNBRGERE,

EREEEYEEERERMEARAR, &
A AR B o SOV R T R 5K A, AW S AR
HEOEHPSPEAREEEENEM. SP £
EHNAB.CHMD4 F, SP-C i I 8 F &
AWM EBEENREESEEAR, 4484 R
BATHS 1 A b R 4 A AR 4 3 . SP-C 1) = E T 8
R 5% R+ )R B 2% TE T TR 4 BRR BT A o e R,
RS- BRAE, EFRE R REKS . B
RERHMSP-C REFETFHH I B F M, 25
I8 bR iR &y, KRB KPR
Y BB T R bR AR MRAYTh AR, ARBFAEF
ZW,FH SAP XKRIMBEERTHE I B L EHK
2 hjg,SP-C /KT (& &, % BI7E SAP B R 5 K
MEBAN IR EEARKIIERE;WEER
AG490 FALE 40 ffu P A & SAP KR IMLiE i IE ¥
i 1A gz gifE,SP-C K FERBE TR, X
F20) JAK/STAT3 BBV RBA EFF I 1 B b J&
40 A R4y SP-C szhe. [EREMMERMHL
HRMEEZNBRFKIUERE.

RIFELR PRI, 2 AG490 FA B4 b
IMA® SAP KRN A IER X I & L 5 40
Hap@E -8, BaR LN, STATS EEK
FITE AL TE BT R 2 40 B B I I R A A
FER, EEEM AR T EE bel-2 KREM
TRRAT- A bax MBI, BRI
DL ¥ BF, 7€ SAP BB T A& b f7 40 M, JAK/
STAT3 BITEALPT Ml Ao 1 24 b 7 M A 1=

L LR, 7 SAP RGBS, RE
WMGEEHAB, BRNBEHT B FRFHEER
JAK/STAT3 B, EANEBE LR [ & L
20 JR A BRI 43 3 SP-C, #F T 4k 35 i 0 s 2 B VE
) B R AR B — B WP VR A, T X B 4R B)
BPER .. XS WRIBTAIGRBTFR SAP Atk
HHRGRET —£FHER BRFZEENER
MPLBARERE  FEEZNHRIESE.
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