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B 2B RN FF R E X R RIIE NF-kB  ICAM-1  TNF-a R 1% IR0

AR ks, E # (400010 i, i JREERFAR A MR BBt - H AR, O PR )

(=] HIY WRASZABE(Glutamine, Gln) X 57 T4 (orthotopic liver transplantation, OLT) & EU AN %
55 R F-kB(NF-kB) AL A1 BB 43 F-1 (ICAM-1) i RSB R F-o (TNF-o ) RN, Jjids SEFRMRFEMEPE Wistar
KL 70 B 3L REALECTREE S X IR (n = 10) S50 FFREAEZE (OLT 41, n = 30) FRALFAEAE + Gln ZH(EEN 20 ,n =30) ;
Xof BRZH H 43 B+ 48 B0, OLT A A EEN 2H #:0t R i w1 A7 IR T R84 . EEN 2H 2K 7E ARG 3 d AR JE3 hiF
WA TN EFIRBIRAE 7] + R B B , OLT 21 B v B SZ RN T I B IR . X IRA GBI+ 4 #
7 12 h J5,OLT ZHF0 EEN 20 S AE S 12.24 .72 h 53-5i| MR [0l 7 1 e 4 21 S 2 2 AL DU s 4H 28 NF-kB 5 ICAM-1 By K38, 9%
Y5 B PCR (fluorescence quantitive- polymerase chain reaction, FQ-PCR) I %E %X TNF-ao mRNA #3k (HE 4t 3122 0] i
AR , WEMARTRKE, 8538 SXTIE4 4 OLT 4151 EEN i #At )5 12.24.72 h,NF-kB ICAM-1,TNF-a
mRNA Fih W] T, M BRI E W W, 25 5 A Geit 2% 3 L (P <0.01) 5 T P AH /5 12.24.72 h EEN 415 OLT 4 [t
#,NF-kB ICAM-1 [ TNF-o mRNA iAW1 TR, I R 3 W) Wi 4%, 22 S A e it 22 (P <0.01) o 858 KEURAL
JFRSAE Al 5 e i 20 2 NF-kB i fk , ICAM-1 \TNF-o 23k b R 301 2618 57 B 45407 , Gl RE 0 R 41 K B H I NF-«B
T, 80 ICAM-1 ' TNF-o (RN AR B B AR 3rVE
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Effect of glutamine on expression of NF-kB, ICAM-1 and TNF-« in intestinal
mucosa after liver transplantation in rats
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ated Hospital, Chongqing Medical University, Chongging, 400010, China)

[ Abstract | Objective To investigate the effect of glutamine (Gln) on the expression of nuclear factor
kappa B ( NF-kB), intercellular adhesion molecule-l1 (ICAM-1) and tumor necrosis factor o ( TNF-o) in
intestinal mucosa after orthotopic liver transplantation ( OLT) in rats. Methods Seventy healthy male Wistar
rats were divided randomly into three groups including a normal control group ( control group, n =10), an
orthotopic liver transplantation group ( OLT group, n =30) and an early enteral nutrition group ( EEN group,
n =30). Only hepatoduodenal ligament dissection was performed in the control group, and OLT was performed
by modified two-cuff method in the OLT group and EEN group. For the EEN group, the recipients were sup-
plied with Nutrison Fiber 125 mL/ (kg - d) plus Gln 0.3 g/ (kg - d) for 3 d by gastric perfusion before surgery,
and Nutrison Fiber plus Gln was administered again until the animal was killed at 3 h after OLT. For the OLT
group and control group, the same volume of the Nutrison Fiber was supplied by gastric perfusion at the same
time. The expression of NF-kB and ICAM-1 in the ileal mucosa were determined by immunohisto chemistry, the
mRNA level of TNF-« in the ileal mucosa was detected with fluorescence quantitative-polymerase chain reaction
(FQ-PCR) , and the ultrastructural changes of the ileal mucosa were observed with transmission electron micros-
copy (TEM) at 12 h after hepatoduodenal ligament dissection in the control group and at 12, 24 and 72 h after
OLT in the OLT group and EEN group. Results Compared with the control group, the levels of NF-kB,
ICAM-1 and TNF-a mRNA significantly increased and the mucosal lesion significantly aggravated in the OLT
group and EEN group at 12, 24 and 72 h after OLT (P <0.01). Compared with the OLT group, the levels of
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NF-kB, ICAM-1 and TNF-a mRNA were significantly decreased and the mucosal lesion was significantly re-
lieved in the EEN group at 12, 24 and 72 h after OLT (P <0.01). Conclusion OLT can activate NF-kB in

intestinal mucosa, and up-regulate the expression of ICAM-1 and TNF-« to induce the injury of intestinal muco-

sal barrier. Gln can protect the intestinal mucosal barrier through suppressing the activation of NF-kB and re-

ducing the expression of ICAM-1 and TNF-a after OLT.
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FFRAE A G H3] (R 30 d ) JEEYLATs N 52 i
T E SN R, HOR AR N IF A 2 R S
50% ~68% , H:H e BEIE — EJE AR JE AL T 1Y 5 A
Z M BRFEIESE R AR AT AR A T I 3 BT 5 U
(R 11 FH-3E V32 Pt 477 (intestinal ischemia reperfusion, IIR) .
1% i R e W 35 5 | 1 A D A S R g Y5 P PN 2 2R ML
P B R F-«B (' nuclear factor-kB, NF-kB)
Ve —Fdt S R, AT R 49 22 B 98 0E AH G 2R 1 R R 1Y)
Fik, 25 UR B0 G0 SN 5 40 A 7 26 B 43 -1
(intercellular adhesion molecule-1, ICAM-1) FlI it J88 IR
HEIKF-a ( tumor necrosis factor-o, TNF-o¢ ) 3452 NF-kB
P, 7 TIR B30 Pl AR Y . A &% ( Gluta-
mine, Gln) f2 N SCHRAS T /)N 255 6 240 it ik — g o ok 1R
F 16 52 e d B () B R o, XK SR IE 8 1) 38 i
PE, 57 1R IR R B8 v s T |kt e T e S i 1)
KA RESEER AW AEEEZEZ L, KRR
FHIR B OLT #EARY WS R A 5 i R R4 NF-kB %
P£,ICAM-1 , TNF-o 3K (972 6 J2 Gln 19 52 ), R 15F
Gln iz CrA9 1 2 FEE B A FHAIL TR, Sy DR 4P I35 4l 1 266 s
BB, B I AR AN 1 R A, DR RS AR T 0, 12
1o 3 AT R S it S ARl

1 #REFE

1.1 #shih 544

R A Wistar KB 70 H,10 ~ 12 J&#, {4 i & 220 ~
250 ¢, H B RERRZL WP .o, BMFEARSHA L
MG EEIT A AE A BR A ), BB H F-AR S BE (VT IR
ALERTT) 90 TR G L (TR E S A IR AR O
14455 (Olympus , Japan) , BI-1 2% B 43 B 4R 44 (L #8 2 WE B
HABRT]) , HPIAS-1000 % B& 24 0, B4 53 B & 40 (R[]
Gr T B8 F]) , ABL 7000 BI5¢ 5 2 5t PCR { (ABI, USA),
BBt Bl NF-kB S0 (FRBELL 1 1:200) Aedi B ICAM-1 B4 (&
LU 1:200) | 1L 2P 5 SP IR & L s 41k & 4375 DAB
(DU EA Y TFRABR A F]) , RNA 42 U7 & ( Qiagen 2y
")) ,FQ-PCR a{jf| & ( TaKaRa /4 7)) . FQ-PCR 5| ¥y FIHRE] th
IR AR R AT RITA A, TNF-a 5149 IF L&
5'-GCCACCACGCTCTTCTGTCTAC-3', & S 4% 5'-GGGCCATG-

GAACTGATGAGA-3', T BE K /N 417 bp, TNF-o Tag Man £ %} :
5"-GAGGAGAAGTTCCCAAATG-3" ; B-actin 5|4 ; I L4 5'-CAT-
TGCCGACAGGATGCA-3", [ 4k 5'-CATCTGCTGGAAGGTGGA-
CAG-3", F B K /)N 670 bp, B-actin Tag Man 3541 : 5'-AGCAAT-
GATCTTGATCTTCA-3’

1.2 F¥k

1.2.1 SEReshp vl KOS PR RS R g ey SEgad 7
Hhoxt gh I Ak A A rh AR N R R R R 24 R 3 2006 4 45 A
M TEH R LW Bh W) A T8 e R L) bRofe . flt e HEPE Wistar
KB, e RE LA 21k X B (n = 10) JR A IR AR 4
(OLT #H ,n =30) MR AP H + Gln 244 (EEN 4,0 =30) , %f
WRZH R A B+ 45 s, OLT 4150 EEN 4 e g B 59 Wil
ERIATIEA FRAE , 320 THR KB W7 ] > (14. 2 £2. 1) min,
AHi3 d ARG 3 h,EEN A2 KRG TN EFRIRERRES N
125 ml/ (kg - d) + BEBEZ 0.3 ¢/ (kg - d) #E T, OLT 4 K xf
TR T I E TR RE 2, A H IR 4% SOk [ 4] 41
Y 731.5 kI/kg 5143 6 &G T, IR E FAAOK , B ZE AL SE B
Yo XS B 88 BB 12 h J5, OLT 4180 EEN £ Jif
oA 12.24.72 h(n =10) 40383, BEIRTE R 5 om ZRHRR]
AL FHERIE

1.2.2 gl k2= i 41 23 NF-kB ICAM-1 By 3Rik
AT AR (A] 5, BE TR 5 om HRAIHLALL 2 em, % 4% %
VP [, B0 EETRORE S0 K, 385 B J5 A s A M, A 4 i 2 4R
FEIRAE 4 wm FELEY) -, 43 B B 41 48 NF-kB ICAM-1 3R
WEdifR S-PitH &, e AL A PR BRI R B A -
A ALY (streptavidin-peroxidase , S-P %) #E47 6095 2H 24k 24
Yuto, i HRULIA S UEAT . A5 A s U BE R WLEE , NF-«B
B4 200 6y 240 6 A% 5 240 6 S50 P9 € 80 4 € 0K 5 ICAM-1 B
P20 L Ay 240 5 40 RS A (A BORR AR ( URE . 7 400 5
55, F HPIAS-1000 #4 P52 0 KR AT Z G600 i e % FE(H
AR 20 SALET (AR 10 R BRASE 1 3K A, Ak bl A ER A4
RRBE ) 43 S0 f2t , S I 315 2 (A S5 (B S e AR 2
1.2.3 TNF-a mRNA ik [#) FQ-PCR 5 il e -2
AT LU, ST 51K R BRI RNA I A2 vk B, I 2 5%
S cDNA, R RT Ve 8EAR , #£4T FQ-PCR £, FQ-PCR
WA % : 10 x PCR buffer 2.5 pL,2.5 mmol/L dNTP 2.0 pL,
25 mmol/L MgCl1,2. 0 uL,10 pmol/L . F#F51 414 2.0 pl,
10 pmol/L Taqg Man probe 1.0 pL,1.0 pL Taq [ (1 U/pL),
¢DNA 5.0 pL,ddH,0 7.5 pL, JZR 4t :50 CHiAstk: 120 s; 7
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95 C HiAFME 600 s; 9K J5 95 CAFME 10 5360 CiB Kk HEAH 60 s
HEAT 40 DMFIR, T 60 CWERDIEAT S, I 45 3 )5 F F 24 6
€ i PCR B4 3 Mr. %365 & PCR {5 ABI 7000 %I ( ABI,
USA) . MRAEARAEI Lt B SR 048 D8, &SRS G
NZ: B-actin FEIFLL 1 g & RNA Tt i ) cDNA $% DLk
FIRo Qty(Qty 24 FQ-PCR AR Ak B,/ L) x &L HER T (A~
FEAKY B-actin 1) Qty/ BT HEA Y B-actin () Qty HFHI{E) x
50(1 pg RNA HJ785] 50 wL ¢DNA)
1.2.4 /NHFEALEME XM ERKENE  SATH
7] A, BE (TS B S om BRI BLHLE, V1K 1 em® B34, F 10%
FR R [ , o0 B TIDORS RA K, B A S 8,4 pm JE R 42
YL IF3EFT HE Jefa, YEAL S0 B 2= 0%, FF BI-2000 1% 24 &
G R AT T RS ) RS HEA T R R IR0 T K 8 1 ]
WAEE TR AR AT E R (m) T, IO
PIERR
1.3 %itsEa®

B LA x =5 F78, R SPSS 10. 0 e it #4047 4l ] e 5
20T o

2 F#R
2.1 A s NF-xB.ICAM-1 £k &1k
Xof BEZH NF-kB ICAM-1 FEA TG Bk 323k (00 55 Bk

ik ) ;OLT ZH PR A 3R 35 W 1 22,24 h W] b ; EEN 2038
OLT ZH FH AN A BA sk /b (B 1.2) o NF-xB 322335 F R
B BRI, IR TR T I P B A0, 2R3k 41 A%
AT AN 5] bR € AR A U BURIR ) 5 ICAM-1 2R
TR /INIMAE P 12 AR AN I e 200, 2230 A 200 ff 5 ok 200 A S oK
PIST AR A ARAE A BURCIR Y . NF-kB ICAM-1 335 BB %
FRIE R OLT 41 F1 EEN 41 12.24 .72 h 5% lE4] lhir , 274

Gl L (P <0.01) ;0LT 41 fil EEN 24 12.24 .72 h o4, 22
SAEGRI#EL(P<0.01), W3 1, ULB Gl BEHN il IR A6
KB NF-«B 36, 982> ICAM-1 ik

x1 ZHAKXRIHEENF-kB. ICAM-1 §FKi% (n=10, x 5)

2151 NF-«B ICAM-1
popiE:Ls 0.0606 +0.0147 0.0464 +0. 0053
OLT 41

12 h 0.1494 +0.0167* 0.1380 +0.0136%

24 h 0.2018 +0.0139% 0.1750 0. 0086*

72 h 0.1623 +0.0142% 0.1604 +0. 00772
EEN 41

12 h 0.1119 +0. 00912 0.1097 +0. 00642

24 h 0. 1437 £0. 01022 0. 1289 0. 00752

72 h 0.1087 +0. 01092 0. 1086 +0. 00502

a:P<0.01, 5Bk 4 ;b P <0.01,5 OLT 48 rt4x

2.2 B4 TNF-o mRNA ik T 4L

PG PCR Kl I ZE RS20 2L rf TNF-oo mRNA 3R3A 7K -
R, FEAS 12 h BRI 2H 41 TNF-o mRNA RIAKF- T,
24 h kB g, 72 h A5 T TR OLT 411 EEN 41 I RAL 5 1224
72 h HXRA N, 2 F A RITF R L (P <0.01) ;EEN 4 5
OLT LA A1 5 12.24.72 h lL#, 2R A G it R L (P <
0.01), 533 F 1% 28.3% 41.1% .51.9% , W32,

£2 FAARBHEAS TNF-o mRNA FiEZT ( x 10/ ug,

n=10, x +s)
2053 12 h 24 h 72 h
OLT 41 4.20 +0.23° 9.40 +0.19° 5.43 £0.27°
EEN 41 3.01 £0.10°" 5.54 +£0.19> 2.61 0. 142

2 PE4A = (0.51 £0.06) x 10*/pg;a: P <0.01, 5 2 FB 28 b 45
b:P <0.01,% OLT Za3t4z

A3t P20 ;B OLT A/ #5485 24 h;C.EEN 4AfF 445 24 h
1 REALALZERNEHAXRBEFIE NF-«B RiE  (S-P x400)

A af R

. - vnR‘V' ‘Si;‘ B

B2 fEAR4FHillEAXRBRE ICAM-1 KLk (S-P x400)
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2.3 RMHABIEL L P IR BAMSBE K E T
HE Je 25 50 R - 0 RE 4 [ i o0 B 45 M 52 0K, SR B HES 4%
3, [ JC/K b i OLT 21 FAS IS 12,2472 h [l i Fh ik 12
PEEFERER: IRSENGTE , SR B 40, 58 BE /N, 456 [ g
T, A2 K M, K A PR Al MO IR Y, B AR A W, U B A
24 h i, 72 h G LS T EEN 4G 12.24 .72 h 7 4
JBERS BB A AR AL HE OLT 2l %%, AT 58 B2 7K i A /b B e P 4
s RS AL 24 h A R kb PESRSE i 7% o 0B K T i
(#3) :OLT 44 M1 EEN dJFRAES 12.24.72 h 5IEH A HLE,
LRAEG 7 L (P<0.01) ;EEN 405 OLT 4JF#AHi5 12 h
AL, 2R TG X (P >0.05), 1 EEN 4 ffFF A5 24
72 h EBKE S B OLT 4119 1. 50 1. 45 %, 2R AG F i35
(P <0.01), W Gln 34k 1) EEN G4t e HF 48 J5 /M 41
BB R M R 454
%3 SARREBHRAEKENETL (pm,n=10,x+s)

5 12 h 24 h 72 h
OLT 4 276.5 £16.9* 152.1+11.32 199.3 +11.6*
EEN 4 283.9+15.7 228.1 +14.9% 289.9 +10.8%

AR = (383.3 £14. 1) um;a: P <0.01, 53 Bk 4;b: P <
0.01,5 OLT #a1tdk

3 i

PR REICIEY, [ TRk R G0 8 il 222 17 45 ~
60 min B 5 A L 5 FPRE TR, I P98 R M v
IR PN 25 Z T i 26 A LR e 20 i, 22N
BER VS MY TLRA {55 5 18 B NF-«B 15 1k, 2L
TNF-o [ ICAM-1 25— FFI 2 R4 [N 7 1 e AR K,
2 N W B B 248, W B e s i, kA
ARG RN BE R AL, 51 IR 51 SIRS
MODS, S i 3 i JFF 5 8 JE T2 350 i 8 R AL S
MODS FYHEZFE , B MODS fyEsh# . Hitk, 469
i Rl N G R R (R NN WAy 7R S
S, X T PR AR A8 A U H R A S S o 50 )
EHEE,

NF-kB 2 FAZ A M -5 sl A7 e ) — 2 BAT 2 1) 1
P AE A AR e S I 1, T AR T KL
JOL SN NG S W AR DG R B (R 20k o Zh IRl in
i/ FRETE IR 2 B (LPS) (TNF-o 4538 i3 — R FAH
GR35 R NF-«B iUl 8 H 1-«B (BR Bel-3) 2k
Wl iz 2R AR EE 1 A B i A2 T e it , 2 B NF-kB 1§
o, 45 By T 75 ok B9 R E A5 5 (NLS) #E A 40 i
B FEREN 5 HEIE TN (0 R T 80 45 4 0F i s e
JRRE AR AT P 3 ke P8 453 40 7 2B (9 5 Al 2 ]
PE NF-kB, VR 22 BT 5 B Mg 26 M5 ke af, 90 0 Jm - NF-
kB T BT NF-xB 5935 10 7 39
b B2 A T A U, I NF-<B R 5, BT LA
WD B 1 R A A PR T TR, NF-kB 7 AL 2 5L
TNF-o [ ICAM-1 254 RAE R 7~ B SR FI ik . AR SE 88

S5 R RS R FE 71 300 I B 55 NF-kB R34 T, %
B LU E B N A B K AR 4, 7R NF-xB
TG e A VR P A P AR B AR R IE A S
IR A& At i .

Wi AR R A PR 7 7 A B s 1 Gt - P Y e
TNF-o P=A 14 B, TNF-o 2 e 1M - P 1 45 405 2
i DAL 2 7 R — A SEEEVE A B, g Sl I
BN Bz 4 M AN A R k7 48 B ( polymorphonuclear neu-
triphils, PMN) 225K W Fh i 4> 7 ICAM-1 F1 ELAM-1,
A F PMIN SRR | I P9 2 ) 1 40 e i 26 B, G B
T PMN BEH0E M EOF & UK g S Y I, 25 ik
I - PV 1 I i 0 i S 3 A B o B A 80 3 o R e .
FEREE R R D TNF-o Y0 W] 800 5 W5 440 i L Mk
Z 50 I 20 2350407 s TNF-o0 ] 3 3k 42640 0 i b Rz 40
JiTE] S5 B ) Z0-1 363K 5 | S i 2 1 1z 200 it 1)
BRI HGURIREL ST ICAM-1 £k
JEJE PMIN PN Bz 20 B 286 6 L 500G i St A7 AE T 2
AR T . (EmZH L, ICAM-1 3k T 4. -
YN B 2 B A0ME , IR Bl 4 0E Y 1 4N it iz B B4
L T B A e ot P T N B I PN R A L
FZ 2L ICAM-1 &3R8, i A 519 PMN 7E JRy H8 5R
$E G AR ST U ZE R b R 40 45455 A g o 1 A
F R T A B A AR SE 45 SRAIE S, OLT
44 12 24 72 h TNF-amRNA ICAM-1 3k /K 5%+ 18
A B, IS AR R A RAA O,
JEBI T TNF-o . ICAM-1 7£ TR " A94EF

W5 2B, Gln VE M s 26 B 40 i & 1 X R A 1
TR, A6 SRS 1A 7N 10 786 6 440 i o — 8 £ Dfe R
M S i E RN E SR, (B S HLARAZ 8] ande
15 RS A | St L FE T 45 7 A 5 e i Y A 4 21
() Gln ¥ B 0] g 5 0, R 1Y Gln i 1 #E3E 2 S 80U
W 1 Bz AL 25 45 , I ] REH W B BT g, A 4 T
Fefr o MR G R, b FE T e R
K= EAR N EE LT, R4 T Gln 54k im N
ER(BWEFRIRERPINA Gln) , AU 2 T HLAK
XPE ST 2 H Gln KA EE IR T RIS, 2L
ST BRI AR N, BE 2R i 18 G 15 R R 2
£ 60 110 T 245 R 400 R 0 3 e AN R B K B T B AR
R IAFERE B AR A R T 7 1k B R R, D B R
PR & A TR Sk L4 SIRS i) & A=, 177 B AR
MODS f %t H i L AE R AT AT SE B g
A BRI A% M I 30 B B I 19 NF-wB 5 38005
5 ICAM-1, TNF-o 388, B im > . A&
SEEGEE R N Gln J5 , NF-kB 36 1 B 5 g i),
[ ICAM-1, TNF-o 323K F &, 26 B35 47 . 25
. Gln #til NF-«B (7% 1k J ICAM-1  TNF-a 334 7]
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e 5 Gln Z 5HUAMHIA M H K& A ¢, #h 78 4h
TR Gln, B4 45 e H AR A K7, 28 e H IR BEHEHT
AH HET A Y BRI E S A M A AR, R
Gln 3@ 3] NF-«B #1514k, 9820 ICAM-1 \ TNF-o 3
IR T AR BNl AR SRS AT B 26 R0 07 , D47 P 26l e o B
DIRery Ve, i FT R TR AR A S5 W R B ik
/b MODS [y &A= fefit T3 BG I F iR .

SE 3k

[1] Gurusamy K S, Kumar Y, Davidson B R. Methods of preventing bacte-
rial sepsis and wound complications for liver transplantation [ J]. Co-
chrane Database Syst Rev, 2008 (4) . CD006660.

[2] LiY, Chen Y, Zhang J, et al. Protective effect of glutamine-enriched
early enteral nutrition on intestinal mucosal barrier injury after liver
transplantation in rats [ J]. Am J Surg, 2010, 199(1) . 35 -42.

[3] Takeshita M, Tani T, Harada S, et al. Role of transcription factors in
small intestinal ischemia-reperfusion injury and tolerance induced by ische-
mic preconditioning [ J]. Transplant Proc, 2010, 42(9) : 3406 —3413.

[4] Zhao D, Letterman J, Schreiber B M. beta-Migrating very low density
lipoprotein ( beta VLDL) activates smooth muscle cell mitogen-activa-
ted protein ( MAP) kinase via G protein-coupled receptor-mediated
transactivation of the epidermal growth factor (EGF) receptor: effect of

MAP kinase activation on beta VLDL plus EGF-induced cell prolifera-

tion [J]. J Biol Chem, 2001, 276(33) ; 30579 —30588.

[5] XuH, Ye X, Steinberg H, et al. Selective blockade of endothelial NF-
kappaB pathway differentially affects systemic inflammation and multi-
ple organ dysfunction and injury in septic mice [ J]. J Pathol, 2010,
220(4) : 490 —498.

[6] Watson M J, Ke B, Shen X D, et al. Intestinal ischemia/reperfusion
injury triggers activation of innate toll-like receptor 4 and adaptive che-
mokine programs| J]. Transplant Proc, 2008, 40(10) ; 3339 —3341.

[7] LiC, Kao R L, HaT, et al. Early activation of IKKbeta during in vivo
myocardial ischemia[ J]. Am J Physiol Heart Circ Physiol, 2001, 49
(3): HI264 - H1271.

[8] Hassoun H T, Kozar R A, Kone B C, et al. Intraischemic hypothermia
differentially modulates oxidative stress proteins during mesenteric is-
chemia/reperfusion [ J]. Surgery, 2002, 132(2) ; 369 — 376.

[9] Crisafulli C, Mazzon E, Galuppo M, et al. Olprinone attenuates the
development of ischemia/reperfusion injury of the gut[ J]. Intensive
Care Med, 2010, 36(7): 1235 - 1247.

[10] Ma T Y, Iwamoto G K, Hoa N T, et al. TNF-alpha-induced increase
in intestinal epithelial tight junction permeability requires NF-kappa B
activation J |. Am J Physiol Gastrointest Liver Physiol, 2004, 286
(3): G367 - G376.

[11] Mondello S, Galuppo M, Mazzon E, et al. Glutamine treatment atten-
uates the development of ischaemia/reperfusion injury of the gut[ J].
Eur J Pharmacol, 2010, 643(2/3) ; 304 -315.

(U#5:2012-10-30 ;48[ :2012-12-20)

(¥ K %)

(k41196 7)
2 #FR

TEERE 3 A5 iR 2H 5 X IR SAQ 143l SF-36 i
NG ER, B 6 A E, IR A SAQ P4 IR Z KR
TR L OERRREIRAS O IR R AR L4 1 R (84.5 £8.9) |
(72.3£6.1),(82.7 £6.5), %} M2 SAQ 1E43 i AR {4 52 FR 7+
BE SRR R IR AS LD B KA L R (71,3 £7.2)
(61.7+8.8) (71.1 £7.3) , ZREHRBEM (P <0.01) ;I 20
SF-36 P43 v s 1A i B L & Tl fig L 18 B AR (0 2 BR 4 B ok
(68.2+9.3) (83.1£8.6) .(66.5+7.7), % R4 SF-36 ¥4
R R R AT IS B A A sZ IR B (60.2 £ 11.1) |
(78.2+9.1) (56.9 £10.2) , 234 BEM (P <0.01), %k
1 ARG R4 SAQ PEAr R IR SZ FREZ B L O IR AR B RS L0
SRR AR (92.2 £8.1) . (82.6 £7.1) . (90.2 =
7.4) X HRLE SAQ P43 Hp R A A7 BR AR BE L 0 S0 R IR A LD
SRR R BL Ay ) K (78.5 £6.3) . (70.9 £4.6) (83.3 =
6.9), ZR4RFEME(P <0.01) ;i IG 4 SF-36 4 B Ak fa
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