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IL-10 7K3F-(0. 14 £0.03) B AR TR 220 (P < 0. 05) ; NF-xB 414151 BAY 11-7082 ik 3 30 min, TNF-o 7K (9. 17 =
0.96) IL-1B 7KF(2.90 £0.17) WAL FHEEZ 4 (P <0.05) ,1L-10 7K F-(40.00 +1.00) i 2 FRidkEZ 4 (P <0.05) ,
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Effect of hydrogen sulfide on caerulein-induced inflammatory cytokines in rat

pancreatic acinar cells

Fu Lanying, Rao Chunyan, Zhao Xiaoyan ( Department of Gastrointestinal, Xinqiao Hospital, Third Military Medical University,
Chongqing, 400037, China)

[ Abstract | Objective To study the effect of hydrogen sulfide (H,S) on caerulein-induced inflamma-
tory cytokines in rat pancreatic acinar cells through NF-kB pathway. Methods Pancreatic acinar cells were
isolated from 25 SD rats, and caerulein (10" mol/L) was used to induce acute pancreatitis (AP) in vitro. The
pancreatic acinar cells were pre-incubated with NaHS (5, 10, 20 and 40 pmol/L) for 30 min, NaHS
(5 pmol/L) for different time (10, 30 and 60 min ), cystathionine-y-lyase ( CSE) inhibitor of PAG
(3 pmol/L) for 60 min, and NF-kB inhibitor of BAY 11-7082 for 30 min plus NaHS (5 pmol/L) for another
60 min, respectively, and then were treated with caerulein for 60 min. The cells treated with caerulein alone
were served as control. The mRNA levels of inflammatory cytokines and CSE were measured by real-time PCR,
and the levels of IkBa and NF-kBp65 were measured by Western blotting. Results As compared with the
caerulein group, the levels of TNF-a (14.70 £1.10) and IL-18 (14.42 £0.83) were significantly decreased
and IL-10(12.20 £0.55) were significantly increased in cells pretreated with 5 pmol/L of NaHS for 60 min
(P <0.05), while the levels of TNF-a (37.38 £0.89) and IL-1B (24.45 0. 76) were significantly
increased and the level of CSE (0.14 £0.03) and I1-10(0. 14 £0.03) were significantly decreased in cells
pretreated with PAG for 60 min (P <0.05). In the cells pretreated with BAY 11-7082 for 30 min, the levels of
TNF-a (9.17 £0.96), IL-1B (2.90 +0. 17) and nuclear NF-kBp65 (0. 70 = 0. 04) were significantly
decreased, but the level of 1L-10(40.00 £1.00) and IkBoa (0.90 £0.01) were increased as compared with
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the caerulein group (P < 0.05). Conclusion

A low dose of NaHS can inhibit the caerulein-induced

expression of inflammatory cytokines and increase anti-inflammatory cytokines through suppressing the activation

of NF-kB pathway, suggesting the low dose of H,S plays an anti-inflammatory role in AP.
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9 mmol/L P44 ,1 mmol/L MgCl, « 6H,0, 1 mmol/L CaCl,,
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[ 1640 B33, A 37 °C 5% CO, IR P15 30 min %% HTh
. 4% MEMRTERE,1FIIRT 90% . B 1 mL BRI
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1.2.2 Real-time PCR #;il] TNF-o IL-1B.IL-10,CSE ( cystathi-
onine-dlyase ) mRNA ik & TRNzol 32 71 £ 158 W 1 F &L 0y
SN BEAIE S RNA A0 s U0 &, SR A Oligo DT 13
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tem7500 ML b BEAT B 52 8 484, SR TP A0 3k, R4 51 0 9
B, TNF-a I{i#:5'-GCGCCCAGCCTTCCTTAC-3’, F ¥} : 5'-GC-
CCCGGCCTTCCAAATAAATAC-3'; IL-18 I ¥#: 5'-CTCGTGCT-
GTCTGACCCATGTG-3", Fif#:5'-GGGTGGGTGTGCCGTCTTTCA-
T-3";1L-10 |- :5'-CCTGGGAGAGAAGCTGAAGACC-3", F iff
5'-ATGCCGGGTGGTTCAATTTTTC-3"; CSE | Jjf#: 5'-GCGCTGC-
TCCAACTGCTGTATAA-3", T {i#: 5'-GGGTCCGGTTTCAGCAT-
GTTT-3’; B-actin |- Jf#: 5'-ACCCCGTGCTGCTGACCGAG-3',
I :5'-TCCCGGCCAGCCAGGTCCA-3" , [z o & 1% . T A8 P
94 °C 5 min;¥ °C 30 s—57 C 30 s—72 C 30 5,45 PMEEH;72 C
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1.2.3  Western blot 5l IkBaw 4% 4 NF-«B 315 s
Qb PR SE A V7 I IR IR 0 4 IS 22 HEPES 28 wh i i vk, B0 35 1
AN, A 1 000 WL vk A9 2% v A (10 mmol/L KCI|
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PMSF.5% H .3 mg/L aprotinin,3 mg/L phenanthroline 1% NP
40.10 mmol/ L. HEPES) , #8= Jlikf , FLE VK | 15 min, 16 000 x g,
B0 15 min, 2% BWE MK E H . A 400 WL 7K B9 22 i B
(420 mmol/L NaCl, 1. 5 mmol/L. MgCl,, 0. 5 mmol/L DTT,
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0.2 mmol/L EDTA 0.5 mmol/L PMSF.25% Hif .5 mg/L aproti-
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ZAF T AL R AR 40 30 min J5, S FTEEZR (1077 mol/L) JE[F]

55 60 min, Real-time PCR 4] TNF-o, IL-18. 1L-10 fi% 7K F

(1), NaHS 7£ 5.10 wmol/L ¥ BE R TNF-o IL-18 47K -

%, IL-10 W7k FF+HE . H 5 pmol/L A TNF-o, IL-18 ., IL-10 (¥

K-S TR A R A G2 (P <0.05) . {H24 NaHS ¥&
JETF+ % 20,40 pmol/L A4/ TNF-o IL-1B f 3535,

5 pmol/L NaHS AS[R]H[H] (10,30 .60 min) 77 4015 , S5 W
12 (1077 mol/L) #L[F ¥ & 60 min, Real-time PCR #: ] TNF-«
IL-1BIL-10 B7KF-(FE 2) o BEAE I ] A 58 i, TNF-o IL-18 3%
BB . 60 min Af, TNF-a IL-18 A9 7K - 5 35 1 F W ek 3%
ZH(P<0.05),IL-10 & &5 FRkEZ 4 (P <0.05) .

2.2 PAG 4325 MR AR 6. 2 0 K ) F 64 Rk K

3 umol/L PAG FiAbHEA AL 60 min 5,5 10 " mol/L ¥ fiE
AO TR 4EE L [F ¥ F 60 min, Real-time PCR ;] TNF-o IL-1B
IL-10 CSE 7K F-( B 3) . HIEH A 4, Wik 4 CSE (%
IRIKOF- I AR (P < 0. 05) ; PAG FALFE ), CSE By 7K -3 —
SRR (P <0.05) , PAG 4] TNF-o B IL-1B8 (7K B 18 &5 T /i
BEZRA (P <0.05), 11 IL-10 (7K W AL TR s R4 (P <
0.05) ;NaHS 4hH2H 55 PAG 41 tb 3, CSE 1 7K V- 81 & 7
(P <0.05),TNF-a IL-1 8 7K F-BH B REAR (P <0.05) ,TL-10 [
K- EFE (P <0.05)

2.3 BAY 11-7082 432 J5 B 8 2m B % B F 6% & ik
K

FH BAY 11-7082 ik FE4H il 30 min, 5 5 pmol/L NaHS
[FIFH 60 min J&5, F AT b LR 97 5 41 g 60 min, Real-
time PCR #; I TNF-or, IL-18, TL-10 {5 7K 5 (&l 4), BAY 11-
7082 5 NaHS LA HE , SR A LK, TNF-o IL-18 B7KF-
I 2K (P <0.05) ,IL-10 (7K 0 i 7HE (P <0.05)
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A:TNF-a mRNA % ik ;B:IL-13 mRNA %A ;C.IL-10 mRNA & A ;1

CEF2. RekE2 (1077 mol/L) ;3 @ekE28 (1077 mol/L) +5 pmol/L

NaHS #8;4 . @3 %40 (10 77 mol/L) +10 wmol/L NaHS #8;5. @3t % 48(10 7 mol/L) +20 wmol/L NaHS #8;6.f#t %48 (10 7 mol/L) +40 wmol/L

NaHS #8;a:P <0.05, 5 % 44 ;b P <0.05, 5 @k F b4

El1 Real-time PCR &l K B NaHS FisbiE /5 & AR A4 M S AE E FRikkF
35t 251 A 14y "
30F a 12h
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A:TNF-a mRNA %% ;B:IL-18 mRNA 4% i%;C.IL-10 mRNA & &1 B 40,2 @it £ 20 (10 7 mol/L) ;3. @& £ 48 (10 7 mol/L) +5 wmol/L
NaHS 27 % 10 min;4 . A% %21 (1077 mol/L) +5 wmol/L NaHS %% % 30 min;5: @k £ 20 (10 7 mol/L) +5 pmol/L NaHS 3% # % 60 min;
a;P<0.05,5 EFkE ;b P<0.05, 5@ Fabix

B2 Real-time PCR 1l 5 pmol/L NaHS 7 [ i i8] i 4b 32 f5 & 4 AR 6 40 B 5 i Bl F R 3% 7K F



5535 A5 8 £ = FE KB K ¥ ¥ IR Vol. 35, No. 8
2013 4£4 30 H J Third Mil Med Univ Apr. 30 2013 787
40 b 30 » 3 c 12
= 30 - et i i c
s 20 2 2 708
Z 10 ﬂ@ e : = H a © BV b
Ry i =
0 ; ; : TR ; ; ; H - T LB e . 0 |—E| .
1 2 3 4 1 2 3 4 1 2 3 4 2 3 4
4150 2151 2 41

A:TNF-o mRNA %4 KF;B:1L-13 mRNA & & K F;C:IL-10 mRNA & i&KF;D:CSE mRNA & & KF; 1 EFM;2, @eE2(1077 mol/L);
3: @2 (1077 mol/L) +3 mmol/L PAG #8;4 ./ % (10 77 mol/L) +5 pmol/L NaHS #i;a:P <0.05, 5 EF A k45 ;b: P <0.05, 5 fe F 21k

#30:P<0.05,5@%% (107 mol/L) +3 mmol/L PAG 481t4x
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A:TNF-a mRNA & ik K F ;B 1L-13 mRNA & i K F;C.1L-10 mRNA &k KF ;1 EF ;2. ®BE4(10 7" mol/L) 5 3: &% (10 7" mol/L) +
5 wmol/L NaHS #1;4; %% (10 77 mol/L) +5 pmol/L NaHS +50 pmol/L BAY 41; a;P <0.05,5 E# 4154 ;b: P <0.05, 5 @k Z 404
B4 Real-time PCR #ill BAY 11-7082 #4312 /5% A5 A MM & E E F R ix K E

2.4 NaHS 774 22 )5 B o 2m 2 IkBa . NF-kBp65 & &
9 K -F

BAY 11-7082 Tikb ¥ 40 L 30 min, 5 5 wmol/L NaHS #t [f]
%5 60 min J5 , 750 A T e 2 HL [R] 9% B 40 Y 60 min, Western
blot i 41 Jfd 3¢ IxBou, 411 i #% NF-xBp65 HY & [ % ik K F
(K5), SHREZR A, NaHS AL, IkBo A RS N 40 Bl
1 NF-kBp65 1) 7K - B 5 [ {R (P < 0.05) ; BAY 11-7082 5
NaHS L7 & A BRAN A S , IxBow 1 B A7 K 4T 4% NF-kBp65
E’J7J<3Fﬁ*$|¢‘ﬁ(f’ <0. 05)
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A .B:Western blot # | 25 % ;C.D: ¥ £ 5 # 4 £ ;A.C:IkBa;
B.D:NF-«kB; 1:0E% #0;2. @& %40 (1077 mol/L); 3. Mk %
(107" mol/L) +5 wmol/L NaHS #£1;4: @t % (1077 mol/L) +
5 wmol/L NaHS + 50 wmol/L BAY #Z8;a.P <0.05, 5 £ 2L L4
b:P<0.05,k% M £t
&5 Western blot #: il NaHS Fi 412 f5 & iR B 408 & IkBa,
NF-kBp65 FikKkFE

3 i

H,S {5 AP 4B o1 F 7 2 5. Sidha-
puriwala 451" 25T 24 75 5 9 K BUBERGE S8 M0 FhiE 5
NaHS ¥ S8 45 10 me/ke I, 47 I 55400 460 5 i S 10

1o T Bhatia 2" BF5EIN N, 75 AP S H  H,S
TR RIEH o AUEA AT A 2 W15 5K U S
P9 AP TR RTTE I, H, S EAT I 40 VR L
WeF H,S A/ FHRZREE , FoATT 2R FH I e 22 0048 4 SD
R BRI R R AN i, ST AR R R AT 3 FHAS [k
JE H,S AL FR AR 6 20 i, i — 25 B35 H,S 76 AP H Y
YEFILS] . SCERUF SR H,S ik NaHS # B 251k,
HAE AP o 8 48 I AH R 2l 4% A vk B2 (5,10 wmol/LL)
B, B SRR 48 I TNF-o K IL-1B BYZ23k, i im
PR IL-10 [ 335, 1 = kB (20,40 wmo/L) i},
AR 2 A F TNF-o J2 IL-18 {933k, 11 T 30 4 A
FIL-10 ek . ARYE F 218 H, S X AP B9 58
YERT, IR AR 5 wmol/ L NaHS gE47 F —#5 51
B, 245 wmol/L NaHS kb BRA , Fifi 25 s 7] (i 14 i, 412
RINF TNF-o S IL-18 1) 3 1K 3 ¥ F A0 1 00 2% ]+
IL-10 U EIRZHIG R . HE H,S 7E{RHE BEmHmH] AP
F 9 A IV o

TE AP IS [ i o0 40 O A 18 e 43 00 8 i 240 i [H
FT AR R ) A P R 4 2 R Ak, R
Fe A By JERE N o BT WFE S S B, 48 o 40 i R
R A A RE A G TNF-oo 80005 18 2 1 B D, £ 00 v
YRR IRIE , IR RAE N . P IE, 2 5E H F-7E AP B &
i S A T EAE A TR AR A AP LI
e TF AR WA AN M 7% 2R, DR I 00 ) i 940 200 B R 0E TR -
[ 53 s B P30 1 10 A AE S Wz 1Y) 2 2k o

TEVRFLZ WA N E B2 L) L2 o 208 S i 4 3 ot
PTG 5 - B ML NS ARV 10 - ARt -y 249 1 ( cysta-
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thionine y-lyase, CSE, EC 4.4. 1. 1) ftHifit-p &
fit ( cystathionine B-synthase, CBS, EC 4.2.1.22) 4 i}
H,S!"™' CBS EBAEH TR M4 R Y H,S A,
e E 2B, H,S B4 i 82 CSE R/,
PRI , A 52505k HT CSE $i il 551) PAG 4100 il Ji vt 410 i Ay 058
P H,S B L. 455 Bon, PAG WiAb#L s, 39 hnfe %
7 TNF-a % IL-18 BYZ5, B & 1 IL- 109 3£
ik, 5IEH AL, TR AL BRI A T 4H , CSE K
IL-10 (19335 B 5 A, TNF-o IL-18 1Y 36 3k Bt 1%
B MAMEYEZS T H,S K 5 wmol/L NaHS J5, B i
IR 9 A0 LIS 22 A0 3K, T 1S hn i 4 20 I 0% 3R Y 3R
ko UEHTHMEI N TEE H,S A BRI 2 AP B 45E ;2
L, MR 25 T 2 H, S IR NaHS )i AP i 58
iE S, AR H, S T8 AP S0 R PRI 5 VR
NF-kB J&— B2 AE 7 T 40 A b i A% 5% sk R
Z: SR A A AR N SRE SO R T AR S
A O B AR R IR 20 HAE AP B K LR o
BEEEMT . # BRI T, NF-«B 5 IkBa K
G T AN, SR SR I R AT IkBa B
fif ,NF-kB {EALIE AL AZ N, P45 T U 9 e B R 1) e
o NILFEAR TeBo AR, ] NFeB AL 2 30
AP I A SN B S HERE i, TEASBEGE Y, 5 IE R 4 I
A M BN T TkBoo B B i S 40 0 % N NF-«B
)ik KF-,5 wmol/L NaHS i 4b B4 il /5 , IkBow 1Y
RA /L , A% 9 NF-kB B KPS NaHS 41
Lbag ,NF-kB #ii#]5] BAY 11-7082 5 NaHS &5 &
YL , i — 2P BRI TNF-o [ IL-18 [ 3R36 , B4 4 4
T IL-10 {583k, BAY 11-7082 5 NaHS ] AP 19 %
$iE S o H A P EIAE A . U] NaHS GE3f o #0  NF-xB
AL, AT 2 P 7, 2 TNFou IL-1B8 iYL
ARSI e PR, 7 e R O A SR AR A A e b, Y
JEPE H,S /b2 5 T AP (R AE Wi . AMEM: S,
TARHEE H,S A& NaHS , 8 410 il Ji 16 248 Jd 53 Wi Ai2
AN -, FAL ] 0 98 D TkBoo 1Y R A, 4100 461
NF-«B {4k, #ETTA0 ] AP B 585 P 7L A ) ik, 22
i RAEFIN . PRI, IR H,S 72 AP [ rh A —
SEMBIRAEN, A5 AP I 7 S5 Al A SE %

SE k-
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