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Abstract

AIM: To investigate the effects of congestion pre-
conditioning on intestinal barrier dysfunction
caused by portal occlusion in rats.

METHODS: Sprague-Dawley rats were divided
into three groups: congestion-reperfusion group
(CR group), congestion preconditioning group
(CP group) and sham operation group (SO
group). In the CR group, portal vein flow was
occluded using a micro-clamp for 45 min and
then unclamped by removing the micro-clamp.

In the CP group, the portal vein was clamped
for 5 min and then unclamped for 5 min, fol-
lowed by one repeat of this procedure before
portal vein flow occlusion for 45 min. In the SO
group, all the procedures were conducted except
for the clamping of the portal vein. Portal blood
samples were collected at baseline, 12 h and 24
h after the portal procedure for measurement of
plasma endotoxin and TNF-o concentrations.
Meanwhile, the intestine was loaded with 5 mL
FITC-dextran 4400 (FD4, 0.2%). One hour later.
portal blood samples were taken for detection
of intestinal mucosal permeability by measuring
the appearance of fluorescent probe FD4 in por-
tal plasma.

RESULTS:
toxin and TNF-qa in portal plasma in the CR
group were significantly higher than those in
the SO group (24 h: 0.621 mg/L + 0.074 mg/L
vs 0.107 mg/L + 0.015 mg/L, P < 0.01; 0.636
EU/mL £ 0.064 EU/mL vs 0.056 EU/mL + 0.019
EU/mL, P < 0.01; 107.14 ng/L = 15.71 ng/L vs
11.98 ng/L + 3.15 ng/L, P < 0.01). Plasma en-
dotoxin concentration was positively correlated
with FD4 level in portal plasma (r = 0.9118, P <
0.01). The levels of FD4, endotoxin and TNF-a,
in portal plasma in the CP group were remark-
ably attenuated compared with those in the CR
group (24 h: 0.391 mg/L + 0.070 mg/L vs 0.621
mg/L + 0.074 mg/L, P < 0.01; 0452 EU/mL %
0.048 EU/mL vs 0.636 EU/mL * 0.064 EU/mL,
P <0.01;73.38 ng/L + 5.37 ng/L vs 107.14 ng/L
+15.71 ng/L, P <0.01).

The concentrations of FD4, endo-

CONCLUSION: Congestion preconditioning
has a protective effect against intestinal mucosal
hyperpermeability induced by congestion-reper-
fusion injury and could therefore alleviate endo-
toxemia and systemic inflammatory reaction.
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EER: KR d B E A S W A5 R R
FEAR TR R 3 K (24 h FD4KRE: 0.621
mg/L+0.074 mg/L vs 0.107 mg/L+0.015
mg/L, P<0.01), I#Ak e A FHZ (24 h: 0.636
EU/mL+0.064 EU/mL vs 0.056 EU/mL *+
0.019 EU/mL, P<0.01)#»TNF-ok & 2 %71 &
(24 h: 107.14 ng/L£15.71 ng/L vs 11.98 ng/L
+3.15 ng/L, P<0.01); #aXES AR T AEFEZE
REL AR B AR E EMEFE = 09118,
P<0.01); 5t fabik, A b FRa 22 0 7T 8%
PR IR B RE AR 1B M IS K 6942 2 (24 h FD4RJE :
0.391 mg/L +0.070 mg/L vs 0.621 mg/L +0.074
mg/L, P<0.01), ) &F 7T 2 % BeAK T # Bi o 1 A
% (24 h: 0.452 EU/mL+0.048 EU/mL vs 0.636
EU/mL=+0.064 EU/mL, P<0.01)f=TNF-o& B
(24 h: 73.38 ng/L£5.37 ng/L vs 107.14 ng/L &
15.71 ng/L, P<0.01).
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1 #RRT3E

1.1 ## fd 5 AESprague-Dawley K FL( 1
FHBE L S50 S PRI FLHT), i h200-250 g, Ji
6 wk, i N AEIE IR wk)m HESZE. S ER-
HIZEHE4400(FD4) I [ Sigma/s 1), ELISAIR ) &
e HR & D2 A, S (058 i 4 71 P B 2 Ak
FE R T AR S A PR A ] F-4000
PN 66 B v(H AHitachi), Bio-Rad680%! fi
FRAX(GEEAR).

1.2 7k

1.2.1 NP i o B B2 2 4G TR AL B AR A o 2
S SIS HTORERAR 12 hy, [ ROK. IR g
40 mg/kg/ L Z BRI I, ] 5E o 3 0
B, WURMEE, BRICHE . SN YITT, $e3
AN, AT RSN, VR T R ik
JEIE H. W Ze D) IF, il sk =S,
ZEIRAMERITKATE0.3% I 2 (3 mL/kg). VAL
PP 0 MR g ST S R A SR S A 1
ik 3=, 45 minid FFRUTTER K L. FiAb #ASE 7R
g SEAT I T E K 325 min, FFIS min,
FRIEHS min, JFS mina, BT k45
min, 85 FFBO T K. AR A
I e K ] B 2 1T ANAE 1D i K AL 3 BEL BT, A
BeE AT ALAR ). RS G OGP I, kbR
AN AR T 8 S 1.

1.2.2 XK R4 A RAFAGREG K RBENL > A3
T I O I P B R TR B ) L TLA BR A
(P90 A BRARE TR R ) FOGT HR AL (M T AR K ),
A2 R FOMERE S5 21 S5 A1 SRIEUbR A 23 34 ] [ 45
0. 12124 h, HA 410 hi (i) 5 ok I )5 B
Z AEEETER AT, BOAURAS @ = 6),
2120124 hinTA) 02 6 UK B S8 RSB, I
I3 B AR,

1.2.3 1# B AR A9 KB 54T KR IFIR
JEBIZ . ARERTTER IR T KM mL(0 h
) £2), 7] 22 34 MR ik N AR 2R Eh7K 1 mL; 38
B 12124 hy Sl 4 3 B LU 22 R JIC B TR,
128124 Wi T F# KT mL, [ A A FE R K
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pax izl 0Oh 12h 24h

paxi:] 0h 12h 24 h

W84  0.095+0.016 0.098+0.013  0.107 £0.015
JAMNZE 0.095+0.016 0.440+0.085™ 0.621+0.074™
FMEBZE 0.095+0.016 0.270 +0.040°" 0.391 +0.070°"

NWBZH  0.048+0.019 0.062+0.013  0.056 +0.019
JRAINZE 0.048+0.019 0.438+0.075™  0.636 +0.064™
FWMEBZH 0.048+0.019 0.303 +0.035°"  0.452 +0.048""

°P<0.01 vs WIRA; %P<0.01 vs [@4H0 h; P<0.01 vs JRINE.

FDAUR S 1K) 75 15 K 5z 1 A0 0 i 286 e 11 3 55 1,
FARR A T0 hy IERS 12, 24 hopdil 4540
AN L T i RN B A AR, DG S /0N i 1 i
WIEAN0.2% FDAHS mL, 1 hjfliE ] i ik i
1 mL, FFZE Pt /11 000 r/min 20010 min, B
Mf2%, K 5BV E if 2% TP FD4VK . FD4
R IR WK 43492 nm, & 5K 4515 nm.
1.2.5 WaFm e K& R U8 IStk
S E RSN I A K AL PN 7 2R . S b B G R
Vi B G I 2o AR AR B, S A FE R U
B EAT. FEPRR: BUFRA100 LY % iK7150
LIRS, 37 'C/Ki25 min, IIA# =JIK50
L, 37 /K3 min, B 5RO SEAR R B4 |
FILMERE . K L5500 pL, WA G T &K
545 nmAb Lo, FRPEFRUE M Ze i 5 N 1 5
1.2.6 28 e B -F TNF-ail 21 5K F PRS00y
D2 1] B TN F-oufR JE, K56 7™ 4% 42 A 77
U RUAT. EED B BURASO uLinA X
R, 78431437 CHLE 60 min, FF 5 W
VRGP T4, 28 BN B (i, B N 15
min, JIAZ IS0 ul, 785382, BEFR{X450 nm
b TEAAE, FRPE bR UE 2845 S TNF-a k.

FitFEAE I EFEHY K Hmean£ SD#R
N, A A LE R H One-way ANOVA,
FHIANE 2 B K H A AH OG5 Mridi(Partial Correla-
tions), SPSS16.0Z4t I # A AT HE 1153, P<0.05
RN

2 BR

2.1 P gbpiad g b 341 UERN 2 hFI24 hitf[a] stk
B, YA L2 AN TR AL P2 F DAY B 2w T R
21 (FIP<0.01), 1M AL FE L F DR I 25K T34 1M
Z1(P<0.01); FAL A A RIS ) i b As, of B4 &
FDAME 7 5 L Gi it 27 = L (P>0.05), I Il 4 A1t
AFEZL12. 24 hift[a] FDAE 55 3% 510 h(¥
P<0.01), 11724 hitf [A] SFDAE 5 5 2 w112 h(y
P<0.01). S5 53R, /NI A0 5 I b b

°P<0.01 vs WHRLE; “P<0.01 vs @480 h; 'P<0.01 vs JRINLE.

D4R 0h 12h 24h
WBH  5.61+044 11.30+2.67 11.98+3.15
JRMMZE  5.61+044 72.11+7.66™  107.14+15.71™

YAMNSBLE 5.61+044 68.18+4.05™ 73.38 +5.37™

°P<0.01 vs WIRLE; “P<0.01 vs @40 h; 'P<0.01 vs JAINLA.

RO, HLBEE A IR K (24 h) A EE
JE3E 375 1k — 20 1Y O TiAL B AN RE B 1k
I 32 M (3O, R AT S B T K i
FE(E#RD).

2.2 M#hkf A& AHE SALKRN12124 hif (A
A LR, R o 2E N T Ak A P R A R
TR 2 (P<0.01), 1M FilAL BEAT N 75 3 A0 2 K
TR L2 (P<0.01); 4520 P AN ] B ) s LA, 56
W2 % N R B E R LG 2F R X @P>0.05), 37
MAHATFRALBEZH 12, 24 hilf[a] s N #E ZE B 2
F 1 T0 h(P<0.01), 1124 hikf ] s A 75 20 B
F T 12 h(P<0.01). &5 53R, /Nt i pE 3 44
Je TV VK P9 2 2R RS W O, HLB A I TR 1
WEK (24 W) BRI BEE D1, FIAL BEA
R 11 PN B 220 B R 1S O, R R] DA 35 PRI G
HORMFR R (3R2).

2.3 M#H PR TNF-oRE 341 5R 12 hFl124 hitf
) A LA, IR L2 RN TRUAL FR AT TN F-ofi B 55 3%
T L (P<0.01), 12 his i) s 3 A 2 20 5 9
M2 EE AR TE G vh24 7 X (P>0.05), 1124 i [] £
FRALFAH b G TR L4 (P<0.01); %20 N LLAs,
Xof FRUZEL AR A [R] B[] 55 A 55 289 B 2 S R e vk
B (P>0.05), Y 41 BE A I R ZE K, TNF-o
{HZ LK (P<0.01), TALFEZ1125524 hivt[A] £
FLE T gE 27 75 L(P>0.05), {H 55 535 7 T°0 hitf
] £L(P<0.01). &5 HAEoR, /NI 45345 5 3
ML A TNF -0 55 5t 25 T e, HLBEA ] ) 1 2K
(24 hA)TNF-odfk BEdE— 238K, T iiAb 37—
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EREIE AT DL T R (R 3).

2.4 ABE ML K LRI FRFRIEAT A M 4
fr. I TNF-0 B & IG 0 F, NiEzR SFD4E %
IEAHR @ = 0.9118, P<0.01); #5822 A8 51
LN, TNF-a 5FDAJC 2 FAH M@ = -0.1632, P
= 0.504); = HIFDAZ S=AESL T, TNF-a 5 N5
TR E M@ = 0.4434, P = 0.057). 45 FK Y]
I i I P R 2 AR R i A i R B 7 1 ) 4 K
TG, T 11 ok I TN F- oot S5 5 1 2 53 3%
PEL NEEERIR G B A O,

3 17iE

A T BELDRT 1] 4 3 B80™ B 1) i TE A A, 7= A2
JE s . SREEPE ST LK
A T3 (R B, FLIXORA i 45 1 3z
B ARG, B0 N B0 BT
Difebsts, J538 SR Bz — B i 2
BN . WECR W], RAE R IROE AR ]
WA AR W i E VR AR A, R
JIBE 368 35 11 8 v P e L U0 i 286 PSR g e B A5 A
(O 50, i A2 A PA) 5 K I 4 R P 4 2 PR,
Y R NS MY i T BUE A A A IR
W RS IAE, HE T3 B0 N R 515 A A A 4
JEA T (7=, Wk BB SAE RN, LR FHRE
JUE & ThRE £ 5. PRI, M TE RN ot 2 48 B D fg
SERIRIR . AV A4 R s wrte .
] JRE A R Y TE AT DR AR R B
DI 58 B — P D= 27 1 B R

W], 7523 8% B 248 A I [a) ik 1
T, T A G 28 [ 5 ok i I T Py ke of (BP9 4k )
T ] 358 i SH T IS ] gl KL R TR 52 7, DT R ke
MFAFREEB AL 85 =4 —a IR E
FHU. AL B L2 Bl E WL AT Y . BRATTRT I
WFFTREW], SR U I T4k 1) I 2wl AR 25 0k
R U I P E R B A W BB A AT R, FR R
VR4 BT T /0N g PR I PR 1 453403 7 W A 1)
CRAVE IS, I R AL 5 902 i A 3 s
Jr b R R AP0 47« BG4 28 e 4 ) 285 B
/7F 1(intercellular adhesion molecule, ICAM-1)
(1) 2 125 T 5035 OB Al 0 A 8 TR 2 DK,

TERT AW A el b, A SCRE— P TR
L5 A2 B /) i 2 308 55 7 ) 6 ). E 5 R
2 WP Ak B 2H /) P 6 30 0 e A2 1K TR I A
R3S U L Ak P 9 255 M A o 40 7
(N I O 7 8By Vs S e P Ak (B
H. RIS A, FROAL BRI ] K L A 75 RIS
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IR FART UM, FLTTHE K N 5 3K
Wb IR I 3% IEAR G, 24U R, — 5
HT T PN R BRI B A (1 8 B o 2o M
PRSI B8 0, 55— 5 10 FAL B fi R e
B A R DR A T, AT S BN B EE A I
S EAN R AT A ol AN R § AN NS RS
AT BN AN PRI L I A B A
AFMERSE, IRt R 7105k
LRI, 5 AT T e ) 5 R e
EPERR. D, MR P92 3R IR
WA PO A B b o o 2B DR P VR T TR 2R,
ST RER I AAE B RO Y A HT LR 2 —

AT, PAL PRI FA h SEREA 5T
TNF-of& 2 W] AR TR 4, 26 W sk B m] LAk
DR I AR EAL - (R TIRE, ANTTA A FH5-8E ¥: 45%
PR B4 B JRE . e T il 4005 A0 sk
P RE 3R AT AT 5 SR AT i R
DRI b, DA M 21 245 4 VR i ) 4 35 1
S T R A T A L 98 I PR VR 453 £ K B AR
I R TR FE SEALHN. WA, KA BRI
1 R 5 I 2L 3R, TNF-alll2 2 5
e L PR S 005 (R OB Tz . WFSEER A,
TNF-o0 ] Ji 3 22 Al ide 472 1 42 ) 432 5 2 o 2l
T, L R R R B AR ST, )
I, BEARTNE-ou/K-F- AT g i b B4 £ O DRk
WA I o PSS PET). DRI, 9/ 9 A IO
JBUIR T HE AT TIAL BEOT fi 66 15 B s = 2 £ 0 4
(1 L EEHLH.
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R se, I Siov, Bk ta, FRpo, #E Big. s AHEE S, kg M He S iKg, mLAHES BML, lepm(RY.
5 A 1/min) -+ E%({X#5 0%) + 60 = Bq, pHANE S PHELP", H pylori ANAE™S FIHP, T1/2ANG6 S fitl/28K TL, Vmax
AfieVmax, uANE A F o THRMAR SN ST, HRMALR. Wby T A e 4 54, iGwE.
PR, ARFR. U R AT R (Helicobacter pylori, H.pylorr), llex pubescens Hook, et Arn.var.glaber Chang(fiy %%
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[-dopa(/JiE% 1), p-aminosalicylic acid(¥ @ IE/KMIR). Hi | 5 K 4i Sin vitro, in vivo, in situ; 1bid, et al, po, vs;
MNP BHR LR, Wm (FR), VIR, FOD, pUk ), W), vEER), QGAR), E(HI %), S(Tf
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B, mol/L), (FR 434, mL/L), w541, mg/g), b(FTEFE/RIRIE, mol/g), /(K HE), b(5E ), A(F1E), AR 1),
R(CEAR), D(HAR), Taxs Conaes VA, Ty CIAE. FEFF 5305 /NG RME, Wlras, c-mye; T YIRS IEAE, WiP16
HH.
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