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[HHZE] HBY it S-IRtF %R ( S-adenosylmethionine, SAM) X%} PN 5 2 (lipolmlysaccharide, LPS) 1 JT45 2 Ay {547
Bl Jiids 100 X BABL/c /NREEHLE FI53 73 2 40, LPS 41 : 8 I v 5 10 mg/kg EI’J LPS; SAM 4 : 7E 15 10 mg/kg
LPS i 2 h T/NERIE R PSS 100 mg/kg SAM 0 53¢ P4 /INBRAF 1 3 5 DB R B SR WL 452 2 205 UL 2 AR 5 OO 7 3 R
(ELISA ) #6137 b 83 SR 58 R - ( TNF-0 ) i1 3 41 - -10 (1IL-10) EUWE,%ﬁ?ﬂ,/\1t%(£(SABC) FIR ] Ho % B 3
% (Western blot) KU iF 412 Toll #5214 4 (TLR4) FT X 324K o ( LXRa) R R IAKT . S50 Mgl 24 48 72,120 h
TR AT SAM 415 2 25 F LPS 41[ (80.0% .70.0% .60.0% 50.0% ) vs (50.0% .40.0% 30.0% 30.0% ) ,P <0.05],
T 0 g B A B 02  SAML A1 L7 TP TNF-o K B 3516 T LPS 4, 25 8 Goit 22 3 L[ (1791.79 +122.19) pg/ml Xf
(718.83 +53.27)pg/ml, P <0.05 | ;SAM ZH [l 3% H TL-10 34 FLi 5T RS, 5 LPS 4l LR £ BB Gt 2675 X[ (418.69 +
38.77) pg/ml %t (347.09 +31.37 ) pg/ml, P <0.05] ; SAM 2 fF2H 2 LXRow FA W S48 1, 17 TLR4 235 0] B & a2 , o 24
5 LPS 41 4 22 Y6 Bt 24 25 S { Western blot % {8 [ TLR4: (1. 550 £0.034) % (1.365 £0.017) , LXRa: (1. 605 =
0.027)%F(1.375 £0.014) ] ,P <0.05} . &5 SAM GEW] Wiz LPS BT Sl f R4 3 , AL AT B 15 FLRE AR e 45 i 48 g
TLR4 761k, 358 LXRa YK, K?ﬂfﬁﬁz TNF-o 7K AR TL-10 7K F34 24 %
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Protective effect of S-adenosylmethionine against liver injury induced by lipopolysac-

charides
Zhang Zhao, Gong Jianping ( Department of Hepatobiliary Surgery, Second Affiliated Hospital, Chongqing Medical University,
Chongqing, 400010, China)

[ Abstract ] Objective To study the protective mechanism of S-adenosylmethionine (SAM) underlying
liver injury induced by lipopolysaccharides (LPS). Methods One hundred BABL/c mice were randomly
divided into LPS group and SAM group. Mice in LPS group were intraperitoneally injected with 10 mg/kg LPS,
and the mice in SAM group were injected with 100 mg/kg SAM 2 h before receiving the same dose of LPS. The
survival rate of mice in 2 groups was recorded in 24, 48, 72 and 120 h after LPS injection. Histopathological
changes in liver of mice were examined in 0, 1, 3, 6, 12 and 24 h after LPS injection. Tumor necrosis factor-o
(TNF-a) and interleukin-10 (IL-10) levels in serum were measured by ELISA analysis at above time points.
Expression of Toll-like receptor 4 (TLR4) and liver X receptor oo (LXRa) in hepatic tissues was detected by
immunohistochemistry and Western blotting. Results SAM increased the survival rate of mice from 50.0% ,
40.0% , 30. 0% , and 30. 0% before LPS injection to 80. 0% , 70. 0% , 60. 0% , and 50. 0% after its
injection (P <0.05), and attenuated the LPS-induced pathologic changes in liver tissue. The serum TNF-o
level was significantly lower in SAM group than in LPS group (718.83 +53.27 vs 1791.79 +122. 19 pg/ml,
P <0.05), while the serum IL-10 level was significantly higher in SAM group than in LPS group (418.69 +
38.77 vs 347.09 £31.37 pg/ml, P <0.05) with its peaking shifted to the left. The expression level of LXRa
in hepatic tissue was significantly higher while that of TLR4 in hepatic tissue was significantly lower in SAM
group than in LPS group (gray value of Western blotting for TLR4:1. 550 +0. 034 »s 1.365 0. 017, for
LXRo:1.605 £ 0. 027 vs 1.375 £0.014, P <0.05). Conclusion SAM can significantly attenuate LPS-
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induced liver injury by reducing the expression of TLR4 and increasing the expression of LXRa in liver cells,

and thus lead to TNF-a decreased and IL-10 increased.

[Key words ] S-adenosylmethionine ; lipopolysaccharides; liver X receptors a; toll like receptor 4
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S-NEF7 85 & 2 ( S-adenosylmethionine , SAM) 247
TET NRFTA RV P i —Fl A= BRI PE 50,
Z: 5R N ZFh i E B A A SN, 6T AR LR AE oAk
DA K5 T 20 B X 25 i 47 r) Rk AR B A Rl
B G A g 48 S O P AL 14 A 52 4
WA B N2 R A S e, 2 AN
SHAfLRE T ) 32 B Sr  Z2 8 (lipolmlysaccharide , LPS)
i1 5 Kupffer 40 (kupffer cells, KCs) 3 1Y) ¥ K37
{2 Toll #£5214 4 (toll like receptor 4, TLR4 ) ZEAH 45 &
J&i , 5| A el B Ui RS IR A R - (TNF-0) 45K
AR RAEAT BB, 3504 B P RAE W X 2 4%
BINBER D [R5 A B 40 i 10 (1L-10)
AP =, 2 5 SAE ROV . FE E 3R SAE
SOt R, Kupffer 20 05 T BE AR R 78 B 25 00 322240
ARMLA AR o T ) Y AN AT 0 B I X 2 A
(liver X receptors, LXR) a 52— 518 iA 19
Wz 0 T E R 409 LXRa AR MR AR b i
TN, R BsF BE B 1 48 15 A 40 i 8 M R IR 1) 635, 1
A SRE BT HAE FALR AR 5 E BUS T 8
K™ o FET bR A S0 08 i W EE SAM. i
ALF LPS AEH R /NEURFIERY LXRae #1 TLR4 D K 4%
S0 88 i R S AR A RN AR A PR - 3R 1A 1Y Y
W], 1) SAM 3852 LPS A5 FH T JHEIE ()48 40 A HAE A
Al REALH

1 #REFE

[ ¥ K

10 ~ 12 & i Wi P 475 07 2 £t B BABL ¢ /N BR, M4BT 0 (18 =
1) g, i JRER AR 30 #) O $2 43t ; LPS (Escherichia coli,
O111B4) 1y 3 3615 Sigma 2 71 S-1 1 2 A0 4 % [ Sigma
] UM TLR4 HURR H Abcam 24 7] (ab53629) 5 41/
F LXRa /&4 [ 25 [ Santa Cruz 23 7] (sc-1202) ; /NG TNF-a .
IL-10 IR S 2 W BiE s (ELISA ) 20 & 0 1 AL 5t 3850 A MR
EEY YN
1.2 k44

BABL/c /MR 100 2, BEHLEC 1000 2 21, LPS 4 1K
T 10 mg/kg B9 LPS, g7 B Z VI E SR L SAM
S JEEEA 10 mg/kg LPS 1 2 h T/ FUBIE A5 100 me/kg
[y SAM, 7. SAM LR (1 ) #5 3 PEF 300 S AL
HAH 10 HU/NER, 20 B0 5% LPS 43 J5 24 48 72,120 h
IRF Sl A7 16 258 5 3 2 3 A S W o3 A ST LPS J5 0.1.3.6,

12 24 h S A BEHLI 6 K 2 BkRRI G BOb Scie ke =
1.3 K I8AR & 7 ik
1.3.1 #H8VRz SR A B F A0 o A
{3 HE Jefh; gy, lZE At 41 40, 4% 13 B [,
UL BEHIRE BT AR
1.3.2 fpsdigUbegife  BUERFAMT414L, 4% SABC 354
B A BEAS I TLR4 1 LXRo A5 1 25K K53 o
1.3.3  HH%EEEILTL (Western blot) A5
BRI U 1, #i¢ Western blot #: F 77 35 5 Ul TLR4 i
LXRa M HE FFRIEKF-.
1.3.4 I TNF-o F1IL-10 A& EI0E  BOE bR, 8
BEIL, B O AU , #¢ ELISA VAR N A B HEA TR0
1.4 %itsam

SR JH SPSS 10. 0 # AR Ab HE, 40 B4 DL« + s FoR, 41 H
B g Ko, 28] FU AT ¢ K3 , R FL A X A

2 HR

2.1 SAM F4 st LPS s &/ R A E R0k
P2/ INRAE LPS Ab 35 24 48 72 120 h B (4735 2 . LPS
410 50. 0% . 40. 0% .30. 0% . 30. 0% ; SAM 41 % 80. 0% .
70.0% .60.0% 50. 0% , FiH [ [F] i} 5,77 35 % 2% 5 A G it 2 3
Y (P<0.05),
2.2 SAM FRAL AT LA LR LY 2 F 6 H v
2.2.1 SRR LPS 3 h i, FF40AE AR R FL
iRk e R I 5K RIS A L A HAE AR A XA &
P2 IR, 12 h s A] DL H Sk N A AR TR /D T A A
HILE 5,24 h B U I AR R A RN IE 2 I 82 454
BEMEIR s SAM 4155 LPS Z17E I 5 1B 2524 L, T 400 e e i
25 WUREAEVE | rp A 4 ke B it AR TR B SRR YA X R
PEAIM IS, R IR R R IRSE BTS2 25 F AR (J& 1)
2.2.2 HUBELERER LPS 413 ho A, af Wk Bk g G
Tk, RIS 2 N BRI RESE f 3 2 BT /MA S 0,12 h
HFHFAT AR 0525 | SR R 18 22, Lok A2 1b 2 [ 45,24 h B e
TS MG, P B 40 i Bk s SAM 2, JFF S 440 s 78 48
[l A 4 LPS ZH4% (181 2)
2.3 SAM FRALH xTAF L 4R TLR4 & & ik 69 %ok
HRE A AL RS R R LPS 4 1.3 .6 h BT 40 i . Kupffer
2016 PR T D A, A TR S ) R BB ) 4
Rt 5 (0 0B 22 5 SAM. 4 B S IO 490 M e, == 223 T i 1l 52
JEVFEL, 3h B 6, 200 i 5 22, SAM. ZH 1 [ Bf 5, LPS 2H A 2 £ 40
Mg B> Ay E 4% (K 3) . Western blot 58 278 :3 h Y,
SAM ZH JFZHZR b TLR4 ()RR R B & LPS B /b, 22 7
B2 KB (1.550 0. 034) %F(1.365 £0.017) ,
P<0.05(K4)].
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A: LPS#8;B; SAM 41
E1 R\EUEHANR 12 h BFALRERSFEENL  (HE x400)

A: LPS 48;B;: SAM 41
2 BENEHANR 12 h HFAZURERESEEL (TEM x12000)

A: LPS#1;B: SAM 41
3 RRAMEEMERHANS h MIFAR TLRS EA
&RiE  (SABC x200)

1 2

«~TLR4 95x10°

«—B-actin 43x10°

1:LPS 282 .SAM 41
B4 Western blot #i1] 3 h Bt TLR4 & 5 &ixKF

2.4  SAM R4 32 2T AF 20 4% LXRa & & A 69 % v

SR L Zb 2 45 L 5 R LPS 0 F1 SAM 46 3 .6.12 h HE Y
K AN Kupffer 20 9 T LA 5 (500h: , 225040 T i 1 55 )
FRI , I [a] (4 41 B2 B 3k 18 0, SAML £ 01 ] B s, LPS 2 HL A
et i H 2 HYERE VR (K 5) o Western blot £5 5 7R
12h ), SAM U4 LXRa (938 K32 [RIB) 5 LPS 2 B i 34
i, ERA G E LK : (1,605 +0.027) %f (1. 375 =
0.014),P<0.05.] (& 6),

e
A: LPS 28;B; SAM #1
5 GEAANENEFHANR 12 h AL LXRa EH
FiE  (SABC x200)

«<TLR4 64x10°

«—B-actin 43x10°
1. LPS#1;2. SAM 21
B 6 Western blot #:i 12 h if LXRa EH R LK F

2.5 SAM FR4 A} e iE P s LB F A 0 TR R

SAM 2H TNF-o (15 1 W] AR T [W] 0 SO0 LPS 4, 2 5% A
Gt X (1) 3 SAM 41 1L-10 4 2 &2 W] 1 25 T 5] B a5 19
LPS 4, ERAFI %L, HMKIFEZ KT LPS 4, &
T ARATE 12 h (3R 2) .

F1 SAM T MiEH TNF-o B0 (pg/ml,n=6,x +5)

2051 Oh 1h 3h 6h 12h 2% h
PS4 61.04+6.77 360.21 +23.99 101.79 £12.191373.28 +87.16 632.51 +60.27 240.77 +34.55

IPS+SAM 4 62.89+6.51  299.91 +29. 448 718.83 +53.278 542.91 +40.862 241.70 +22. 722 178, 11 £20.832

a: P<0.05,5 LPS 4n3bik

R2 SAM FiAbIEX M iE P IL-10 FIFME (pg/ml,n=6,% +5)
4151 0h 1h 3h 6h 2h %h
IS4 UPdd VO3 L2B2616 10711449 213512606 H7.09£31.37

LIPS +SAM 4] 25.27+4.46  46.91 £6.59%  74.61 £13.102 208. 12 +20. 132 418.60 £33.772 354.51 +23.882

a; P<0.05,%5 LPS &rbix
3 g

RAER MR EZPUE R R Y B2 55 EH
e P A 28 H e S A R R AN A 1 ]
SR A ] YK LPS BRI, 51 ™ 5 A 4 Bk R
i SV, BT LA PN B 2 AL 2 AT 2 I R IG T P B M A
JHEREAE e M PE TR g ik 28% 1L R S
B, SHROFFEXS LPS 45 3 4l (14 7 vk A2y Wy 2k i
B ARSI AR 25 R AEETT LAk R BRI
I PRI ST 1) L s AT B

LPS i3 CD14 F1 MD2 5 TLR4 454, i 3 3
RN IO 555 T % S B A, B e B R
SN A S A T, TLRA 5 A 5 11 /N BRUAE
T2 LPS fydie ', BT L) TLR4 2 HeA LPS {5 515
JIEE A S B (R N 22 1T 0, i ARE R A5 DA K A 11 A
2R, LPS {55 15 BRAG S s R A% Sl B 5 48
i — 250 A AR R SRR R &
A (41 TNF-o0) AT AR A 5T (40 1L-10) 1) K RS,
(Kt TNF-o 1 IL-10 J2 Sz B RE P2 B A T 2 T i A= b
LM TR RRC . AN, BLIR R A S8 E
LXRa 1ER—2H I RAYERZ WG 30 2 5306 &
SER T . BREFSE, LXRa 35 ARG BE I LPS i
S RIVSAERN TRORE " o T WIRTTE R, i RE
& LXRa 5] LPS {55 %5 4% S5 % IRF3 GRIP1
(ZRIA , TRl R IR 3 2 IRAK4 T NF-«B (1) 25 1 3%
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KA , AT R ARS8

ARSI F B, WAL/ BRI A8 (68 BRI 45
3 WA B R UEA T MR N TR, ZE R B A L3, SAM
245 LPS 435 A5 R B BH S 0% , U6 B SAM A3 2 ek
TR E, PS4l ELISA BT/
SRR A TNF-o 1 IL-10 (R 45 5 ([R]R ) 65 Hedss , SAM
ZH TNF-o & HAK T LPS 41, 1L-10 WAR 2 ) , AR AL 2
I DR %) A DA I SAM B8 AT 2500 el 5 4R RE 2 1
SAM ]t 4 w5 A7 16 SR 0 SE 0 45 R G v] DLE] |
WL,

FLI W S2 B 20 TLR4 255 SAM 2H %% LPS 4H TLR4
I FRIBIKE W A, SFRATIAH SAM GEA 2
P S AE B A HL ] DLBH R REAIG LPS {55 85 A% 3
() B 32 /K TLR4 1 KRR SE MY, A SL 56
LXRa 25K F , SAM #4145 LPS 4 LXRa MY #
AR B AT, AR HERS HY - SAM AT R A 355 LXRa
MBI, LXRa S —28 5 i8S An v 8
FE UG A L 2 P 35 R A DG A% 32 A, TR AT 1INl SAM fig
TR IR A% 2 R LXRa B (119751, 530 TNF-o
TP REAR AN IL-10 7KSF-38 55, DT BH e 00 i) 2 5E S 1,
I LPS Irsic i i

25 LTk, SAM M IR ARE S A 4 F 2 ik
LRI RGEE R SL B : SAM 1] LB i FE 4K TLR4 f1Y
Fik, R REIE SR LXRa B35, DL L AME IR A S
3 TNF-o0 7K FFRAR AN TL-10 7K 25 FIEAE R4 &
TNF-o 7K, A AR 98 0E S v v 1Y e 2 = A0 AN Bk
AT R SR8 T TL-10 K {3 40 4 Th-1
£ 6 R ERLAZ 0 35 17T 980 2 S A BT TNF-o0 5 14 A
YN R AT A AE . TNF-or 7K B AR AN TL-10

IRV e B U R B AR SRS A 2518 - SAM REW]

AW JERE N, D842 LPS BT LA A0
SE Lk
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