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M OE: HI SRR FAE 2 R AR R (severe acute pancreatitis, SAP) K FUR: 75 41 g (KCs ) PI8MAPK 521
DL o3 AR 2 Al 7 TNF-o £ IL-18 (UVEFH. 5k 48 1 SD R EUCR A58 &R /3 M B F A X IR (SO) 41 . SAP
20 \SAP + Taur( 41512 ) 41, SAP FEAITE i IR 3471 5 5% 2F IR 4M15 T , i A HT SAP + Taur 2043501 F 24 12 h A
R KN EA AR (3 mmol/L,0. 1 ml/100 g) o BT AREGERE 535 T 12 .24 h ZbFE3h#y , K i 3%  AST ALT AMS
ik ;40 KCs, SR il Western blot {4l PAB8MAPK 7% Ak A% B, %8 i o ¥k i 8 3k (EMSA) Kl KCs * NF-xB DNA ()3
ik, 71 ELISA 35460 KCs 3533 I A TNF-o Il IL-18 2R &, 5 SAP 41 K KU # AST ALT AMS &4
SO ZHHH B FFE (P <0.01) ;T SAP + Taur ZH I3 4 AST ALT AMS 455 SAP 4 FhAr, B R (P <0.05) , SAP 414
] 5 K B KCs H p38MAPK 36V 12 3 5 F SO 41 (P <0.01) , i H. NF-kB A5t 8 5 F SO 41 (P <0.01) ,KCs 737 I
T TNF-o #1 IL-18 2 % 5B S 5 1 SO 41 (P <0.01) ,{H SAP + Taur 21 K [ KCs IR H84R3 W E LT SAP 41, &5
W AR AT LI St BRI 4 B KCs H p38MAPK 1935 1k , 1870 NF-kB [ 33k , X2 42 4l B F TNF-o F1IL-18 1)
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Effects of taurine on p38 mitogen-activated protein kinase signaling pathway in

Kupffer cells from severe acute pancreatitis rats

HUANG Qing-yong, SUN Ke, OU Zhi-bing, CHEN Zhen-zhen, GONG Jian-ping, LIU Chuan ( Department of Hepatobiliary
Surgery, Second Affiliated Hospital, Chongging Medical University, Chongqing 400010, China)

Abstract; Objective To investigate the effects of taurine on p38 mitogen-activated protein kinase
(p38MAPK) signaling pathway and pro-inflammatory cytokines, tumor necrosis factor-oo ( TNF-ou) and inter-
leukin-18 (IL-1B) in Kupffer cells (KCs) from severe acute pancreatitis ( SAP) rats. Methods Sprague-
Dawley rats were randomized into three groups: (I) sham operation group (SO), 2 SAP group, 3) SAP plus
taurine group ( SAP + Taur). The SAP model was created by retrogressive injection of 5% sodium taurocholate
solution through the bili-pancreatic duct. Rats in SAP + taurine group were injected with taurine (3 mmol/L,
0.1 ml/100 g) through the vena caudalis at 12 and 24 h before the establishment of SAP model. Rats from each
group were sacrificed at 12 and 24 h after sham operation or SAP treatment. The levels of serum transaminase
and amylase were detected. Then KCs in each group were isolated. The activities of p38 MAPK and NF-kB
DNA in KCs were detected by Western blotting and electrophoretic mobility assay respectively. The levels of
TNF-a and IL-18 in the supernatant were determined by ELISA. Results In SAP group, the levels of serum
transaminase and amylase were significantly higher than those in SO group (P <0.01), but in SAP + Taur
group, they were significantly lower than those in SAP group (P <0.05). The activities of p38 MAPK and NF-
kB in KCs in SAP rats were significantly higher than those in sham operation rats (P <0.01). SAP could also
enhance the protein expressions of TNF-a and IL-1 in the supernatant (P <0.01). These events were signifi-

cantly inhibited by treatment with taurine. Conclusion  The inhibited activation of p38MAPK and the
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down-regulated expression of NF-kB may contribute the inhibitory effect of taurine on the secretion of pro-in-

flammatory cytokines, TNF-a and IL-1B3. Therefore, taurine may be of potential clinical application for the pre-

vention and treatment of SAP.
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1.1 ##

AT IRER AN (AR R K \DNase 1 \Nycodenz 13 FLIK
THORE (Simga A 7)) , 5 4 M1 E(Merck A 7)), HRP $ 4 —
i (GenScript /A ) , P38 #ifR 1k (Santa Cruz /A #]) , N2 actin
(GenScript) ,NF-kB65 (Santa Cruz /A &) ) , 2% H 5 ( Fermentas
Nl) , TNF-o Fi1 IL-18 ELISA 4 il 3% 5] £ ( BioSource Interna-
tional A H]) o
12 S5 i AR B AR AN SR

fE e AR I HETE Sprague-Dawley Kl 48 H, i i 44, K5
250 ~ 300 g, Wy [ B IKER RS m sh W o, R A 58 4B
WL 43 F R TF-AR 5T BE (sham operation, SO 2H ) 4H | 5 4E 2 M R IR
9 (SAP 4H) 4 S 4 Tl 2 (SAP + Taur 4) 24 3 44, 540 16 H.,
KRR 12 h, #EAIRT 24 .12 h SAP + Taur 4153 51 4 i
JoikEE 54 A+ 7R (3 mmol/L,0. 1 ml/100 g) , T HAW2H 253 [+ 771
AR PRERIK o 3% UL LU 2 A R IS S R e, R B TH R
TR B R R i A B, LA 4 5 Ak Sk B e kA
TENB BT 1 b 3047 2800 -+ e AT RE , i+ AR R Sk A
BB A T o , 43 590 78 30 S ] SRR 48 T 1 Ak A8 790 i
P41, 25 0.2 ml/min #EEHEA 5% A-BEARR4EM (0. 1 ml/100 g) , i
SPoBe R IREE S min S RN, EREIK I K S5 HLL, TR
QoG T AR RIAL , R G BT AR IR S A B3+
IR W 1 S A i R, AR BR 2 R R SR 430 T 12
24 h ZF EEHPKHUILALFE R L ,3 000 r/min 25.0> 8 min, B ML
I, IER ML o AST ALT AMS & &, B /5% F iR 7 i3
HHFE KCs,

1.3 KCs & 3ohfe

KCs (53 B S RSOk [ 2] 047 IR B 45 2R 1 i B RN
DNase I AT IFHEIR AR G , 48 Nycodenz A% 2555 JE B
FEB O FEFRPERG B 43 25 KCs, KCs W PN SE 2 43 BRI &
g3 e ST 9 A LS TR 750 W S 9 41 T , 45 2R R W) 43 B3 11 KCs

TEPERZEEE R T 95% .
1.4 p38MAPK E4btm|

K] Western blot 25 | ELURERVE AL B8 WAR 30 £ B 43, (i
RN B 2 Pt 5 200 B A 4 R 54 A i, 2 000 x g 2500 20
min, 4R 35 W, A1 Bradford 35347 8 1 &, SR 5 #F 17 S
UUVE, B 51T SDS-PAGE 43 Bk i, LUK 45 UG HL 3% B 2 A IR
LR AR, 3], 5 5 101 000 R B HLBERR ik ATF71 4 °C %
B, H5P0-HRP Z i W, J5 B &Rl A W
0.5 ml B 0.5 mlIBG  IHAERNRRLF A 2 L, 3R | min, i
T B, BE G, W%, R A AE Fluors Mutilmager B4 43 #7A%
(Bio-Rad 23 7)) [} Quantity One 4. 1 Q5 BT 4 AF 45 43T,
DUAE W 2 13 4515 1 -2 %655 )& (8 ( mean value intensity, MVI) 3
R p38MAPK Fy T £
1.5 EMSA #-m KCs 4% NF-kB & 7%

2 Surh™! A4 (0 )5 ¥ 32 B KCs BB 1, 2/ Yamamoto
IR I AT EMSA M, NF-kB SERZH AR ST (J7 51
k5 :5'-GCCTCCAATGTTCGCGAACTTTCC-3") i F Santa Cruz 4=
YIAT] . SEAFE e B4 FBLUK I J5 A AR X D6 2% ROD x
AL (mm?) o B2 IR N T NF-«B S5 R5H 45 4 1
AEXT &

1.6 323k biFey TNF-o IL-1B &Gz

F ARl TNF-a ELISA 255 & fn 1L-1 B ELISA RF &L
UL T .

1.7 %itsaE

BALL x + s 2o, R SPSS 11. 0 Geit Bt 47 5 2245
Hro

2 #R

2.1 Ak RfiE+ AST ALT AMS 4%

SAP K BRI VS H AST (ALT AMS & i Bl . = FIRF AR
(P<0.01), A-R&fR T Hls KM AST ALT AMS & 53
SAP HAR B BEAL (P <0.05) , fEAR & FIRFARH (P <0.01),
W1,

*1 BHEARMBESE. EMEHOTH (UL, n=8, x+s)

210 AST ALT AMS

SO 21 12h  198.48 +24.50 75.13 £16.60 303.75 +42.55
24h  286.46 £28.32  109.50 +24.40 368. 88 +74. 81

SAP 4] 12h  734.25 £64.25* 308.75 £31.50*  916.75 +143. 64°
24h  865.75+86.19* 368.13 +35.88* 1 136.75 +201.152

SAP +Taur 41 12 h  413.70 £50.65% 189.68 +23.81°>  560.25 +85. 142

24h  530.75£50.50%" 241.13 £26.67*  757.27 +116.75%

a: P<0.01,5 SO 2834 ;b: P <0.05,%5 SAP 44k

2.2 ALK RAET @M T p38MAPK & &AL 5L
3 41 4B (A 2 KCs 1 p38MAPK (& it T B ER (P >
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B A, ARTEIRNT EEAE SR R AR R A 75 41 i p38MAPK {55 i T B 5 i) 1575

0.5) fH42H SAP K [ KCs #) p38MAPK B & $¢ 7% 1k, How
RALKEIT 3R, 5 SO 4l s, 22 AR W B3 (P <0.01),
AR T PR R RCT [, 55 SAP AL, 22 5+
AR (P <0.05) 1 EL i A il £ e Bl (7] 52 < 1
Hask o W2 1,

F2 £HEKXR KCs F PISMAPK HIEBERBERLKTF (n=8, x+5)
HEL WRAL
12h 24 h 12h 24 h
SO 24 0.8399+0.0365 0.8447+0.0681 0.3438=0.0215  0.4214=0.048 4
SAP 4] 0.7539£0.044 58 0.7021+0.04892 0.9852+0.089 78 1.031 5+0.091 62
SAP+Taur 41 0.750 6+0.058 6P  0.8449+0.087 8> 0.571 3+0.081 9> 0.683 5+0.068 5P

a:P<0.01,5 SO 4a3b4;b: P <0.05,5 SAP 4a1b4k

2151

1 2 3 4 5 6
pssvars [ N 1o

P38MAPK—

1: SO 4812 h; 2; SAP 48 12 h; 3:SAP + Taur 48 12 h; 4. SO 21
24 h; 5; SAP 28 24 h; 6:SAP + Taur 2124 h
Bl 1 Western blot %4l KCs 1 P3SMAPK W& 5= K BiER (L

2.3 BAKRAETmA T NF-kB #EE L

5 SO £H Hef, 4541 SAP KR KCs ) NF-«B i 1 W 4%
S, LW 2 A 3 25 5 (P <0.01) ,{H SAP + Taur 41, Hi%
PR TR H], 15 SAP 4 425 B St L (P <0.01)
W32,

«38x10°

*3 HHEKR KCs A NF-xB DNA FHTH (n=8, x £5)

o) 12 h 24 h
SO 41 86.63 +17.44 103.61 £11.07
SAP 4 204.28 £22.67% 285.47 +46.65°
SAP + Taur 41 165.93 = 16. 59" 206. 12 +18. 66"

a: P<0.01,%5 SO 4114 ; b: P<0.01,5 SAP a1tk

1: SO #1824 h; 2: SAP #4224 h; 3:SAP + Taur £124 h; 4 :SAP + Taur
4812 h;5: SAP£812 h; 6: SO 4112 h
B2 EMSA i#F#ill&H KR KCs 1 NF-kB fiE 4151

2.4 BERXIAT@MIIESR EF R P TNF-o.
IL-1B 4%

W3 4 FiR, 5 SO 41 H#e , SAP 4k BU4% i) 15, KCs 155
IR TNF-o TL-1B & 1 B BT, M i B % 5
(P<0.01) , FIA-REFR T- T , % 4 KCs 3597 B3 WP TNF-o
IL-1B RS T, HAf 5 SAP 41 A A Gt 2% 2 R (P <
0.05),

F4 HHEKR KCs i35 EiER TNF-o IL-18 HZE4L
(pg/ml, n=8, x £s)

TNF-o L1
215
12 h 24 h 12 h 24 h
SO 4 201 +35 238 +51 247 48 431 £61
SAP 4] 885 +157* 1 068 +242° 798 + 1442 971 £2032
SAP + Taur 4] 551 £176" 746 £209" 467 570 624 +143

a: P<0.01,%5 SO 4k4k; b: P<0.05,5 SAP 2a1b4k

3 itig

SV IR R (acute pancreatitis, AP) & —Fh "5
BB, MAET Z ALl 10% |, T 505 22 M JB B 48 iY 3t
TR IR 20% ~30% o FE 5 A I FE PRS2 B i
Jr BB A AE BRI G | T A2 J AR 4% 5 BT 7 A 1Y) A E 4
FLPE - B R, I A T B R G RE I 45 2R
I R AT B I 33 S A i PR 7 o YR K 4% T Al
6 240 A R Ry S T2 i 1) AR M A M JL AR R I,
KCs 7E MR 98 5 S AE 20 M PR 1) 7 A AR HTBOR /Y
AR AR A . Gloor &7 BT K B,
RHWT KCs THREST , 2Pk 9 R 28 10496 20 22 496 v %) 4t 1A
TS A, T ELIBRAR T Y 2 240t B
TER KCs A 1) 48 il PR 1 Xk 28 48 48 il 7K F- 19 7
o SO B E RS TR HEMEN .
UEAFE AR GE R W TE TR LI 380 B I P8 0 S O T
KCs AP0 32 28 2 30 o O 223 24 3 000 8 H TG
( mitogen-activated protein kinase, MAPK) {5 5 % 5 i@
G, ot 5 p38MAPK X & %Y1 Tt
W2 WY R B SAP & A JR KR KCs 119 p38MAPK &
FWE4k, B TNF-o IL-18 mRNA [ 3% 35 W] g 34 58
1M45 T p38MAPK {5 AL [l i 57 CNI-1493 He ] i i
p38MAPK %4k, [l BH & )i/ TNF-, IL-18 mRNA ¥
FIK,UESE T p38MAPK {5 54 RS 5 T SAP K
il KCs ZruA e 28 40 Bl Il -F TNF-o IL-1B8, %% L ik,
KCs 2R R 0 & b, B JEH E 2 MER.
TR KCs AYIRE, T804 9 i 4% J5 A E 240 i A
TR, R 254 B IR R A8 A I i 28 LfS
BT I7 1A

AR R (Taurine ) fb22 44 Ry 2-20 5 SR , &5
FEET ALY AL I —Fh S B B-= . W
LRI Taur BA )12 (A )2-DIRE , AE 55 40 B P ok
PERGAS P BE R e AR P e XHANRAE A
IR A o FFAFR: Taur T2 AGHEAE Y, Taur
55 18 26 2R 3 Ok R BIF 9T B0 . B T O AR R
Taur AUA TR A5 Bk KW T
B i S HUNTLT AL R T ELE EA 45 )P
Mg 240 A A 1 LA S A0 ) A 5 A48 38 0 L D 4% 4 L TR
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TR g BRI WA AT e
il FERE Ak EBR 2 i F A Y KCs A fE , los FE A&
PERRAR R BT o R4 B DIReiti . 8 T IuELL &
Ui, FATTAE FAE S AR RA TN 22 A7 24 h A1 12 h
G392 KRR kA B9 2R B8R (3 mmol/L,0. 1 ml/
100 g) , WA RS 12 .24 h K FUALTE AST ALT ,AMS
H) &, JFR I KCs it PB8MAPK NF-kB 1% 7% M 1% 0L
VIR KCs 5557 Py P TNF-o IL-1B & &, 45 R K&
P, 5 SAP 41 %5, SAP + Taur 2 K LML IE AST ALT .,
AMS () & 5 B W R AR mAR 3 4 R R KGs
p38MAPK {1 2 % & JC I 2l 48, {3 SAP + Taur 44
KCs H1 p38MAPK (1R b /K - F1 NF-«B (1) 755 5185
SRR, 1 H KCs #5595 B W TNF-o | IL-18 & &t
55 SAP 41 BRI

A SRR T A= i R T LA ) R AE A v AR R
KCs ' P38MAPK 7 1k, fff HoAZ 5% 5% 1 NF-kB 1Y
B SRR R i /D AR 98E 40 B R 7 TNF-o IL-18 1Y
O30, A R SOPE R R R SR B A8 B T RE B .
Taur H FREFR L AEAE L2 , A S 5 EA
o B A= B, R T 40 B A 2 0 R i L T
PE TCFEPE RS A T R SRR ME AR B ER TR BT IR
0 TR R A A ) e L R R AR ) T 2 ke A7 )
N AR
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