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Influence of intra - abdominal hypertension on the intestinal permeability and endotoxin/bacteria transloca­

tion in rabbits Cheng ]un-tao, Xiao Guang-xia , Xia Pei-yuan , Yuan ]ian-cheng, Qin Xiao-jian. Institute 

of Burn Research , Southwest Hospital , The Third Military Medical University , Chongqing , 400038 P. R. 

China 

[Abstract] Objective To observe different degrees of intra-abdominal pressure and different duration 

on the intestinal permeability and endotoxin/bacteria translocation in rabbit model, so as to explore the 

mechanism of the development of abdominal compartment syndrome ( ACS) and MODS. Methods Rabbit 

model of intra-abdominal hypertension was established by injection of gaseous nitrogen into the peritoneal 

cavity. Thirty-nine New Zealand white rabbits were employed in the study. The change in intestinal permea­

bility was determined by fluorescein isothiocyanate dextran ( FITC-D) and two kinds of molecular probes of 

type ll horseradish peroxidase ( HRP- ll ) . The effects of intra -abdominal hypertension on the endotoxin/ 

bacteria translocation were also detected. Results The contents of FITC-D and HRP- ll in portal veins in­

creased evidently ( P < 0 . 01) when intra- abdominal pressure (lAP) was higher than 20 mmHg. The en­

dotoxin ( ET) content in portal vein in rabbits with lAP of 10 mmHg for I, 2 and 4 hours exhibited no differ­

ence compared with that in normal control, while the ET content increased obviously after I hour with lAP of 

20 mmHg and increased thereafter along with the prolongation of lAP, and increase in pressure. The bacterial 

translocation rates were 33.3% ,66. 7% and 100% when lAP was maintained at 20 mmHg for I, 2 and 4 

hours, respectively, and there was evidence of bacterial translocation to the liver. The rate of bacterial trans­

location to intestinal mesenteric lymph nodes was 100% when lAP was 30 mmHg for I and 2 hours. There 

was no bacterial translocation to the spleen in all experimental rabbits. Conclusion Intestinal mucosal 

permeability increased significantly with increased endotoxin content in portal vein whe"n lAP was higher than 

20 mmHgo At the sane time, the bacteria could be translocate to intestinal mesenteric lymph nodes and liv­

er, which might be constitute one of the important factors leading to the development of ACS and MODS. 

[Key words] Intra-abdominal hypertension; Abdominal compartment syndrome; Intestinal perme­

ability; Endotoxin; bacteria translocation 
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:U :tUt ~ II ~ (horseradish peroxidase type II , HRP­
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~::k~::kt+ ~ illti9J!Io/J "P ,c_,m:f;!t) • i*m 2. 5 - 3. o kg, 

J~t~Ent~~&, ll.lH:ffL5tj]p;q~ll: - ~ll12 ~ .m -r !lhJi5N~ 
'11 :f& 19!0. t1( lAP ~ {f£ ll.iH :fJL 5t jJ iE 1it xHfC 10 , 20 , 30 

mm Hg£_ll,4'!Hll3 ftc ~-m27 ~.ffl'fi*J'l!f :tC~ 

Jjf$ {:\I. ;f& 19!U o t1( lAP ::k 1]\ ll.iH :fJL 5t jJ 10, 20, 30 

mm Hg~_ll,tl(f'FfflB;f!'B])tjJ 1 ,2 ,4 h 31'B1ffiJi~( jZ;I 
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11!1 mt n D }1;}\ lfn. , lff ~mIt! , * ~ lfn. iJt. o k-( 'JR. :l't * :l't :l't 

J.tlt:f&i9!U FITC-D, i!t~tft*480 nm,,btMflt* 520 nm; 
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1. ~ [Pjf:li\J.t lAP X;f JlhJiJN~'I1 8{]~ P(<ij: iE ';tx;f 

~~ull n D }1;}\ lfn. "P FITc-n * :1: + :l!g jJ 4. 87 x 10 -· 

mg/ L,IO mm Hg !ll~ iE ';txHHlli:~~~~]C~~ 
'11~5( ( P >0.05) ;20 mm Hg~ll FITC-D *:1:~~ 

~~i5 23.30 X 10- 4 mg/ L( p <0. 01) ,30 mm Hg 

~ll!J!U:it!: - tV~~:i;5 34.30 x w-• mg/L o HRP-II :'A: 
{t~~lll] FITC-D o ~*_!li!.;& 1 o 

*~~~fi~B~ ffi~ffl2hn••~~ 

FITC-D lJl. HRP- IT ~ :i!: Jf:it 

Tab I The changes of the plasma contents of FITC-D 

and HRP- IT in portal vein under 

FITC-D 
(mg!L) 

HRP-ll 
(U/ L) 

different lAP for 2 hours. 

IAP(mm Hg) 

10 20 30 

4. 87 X 10 - 4 6. 41 X 10 - 4
• 23.3 X 10 - 4

l> 34.3 X 10 -M 
± 7. 77 X 10 _, ± 6. 17 X 10 _, ± 14.3 X 10 _, ± 14.9 X 10 _, 

3.70±1.16 4.07±1.7' 10.19±2.8" 16.11±1.67" 

/':,. p <0.01 

2. ~ [Pj;ffi\)jt lAP X;f ijhji 1*J $~f$ffi:B<J~ P(<i]: iE 

11t x-t ~~Hll n D }1;}\ lfn. "P , 1*1 • ~ * :1: + :l!g jJ o. o24 1 

EU/ml, lAP 10 mm Hg ~ll ~ B;f ;ffi ,~ 1*J $ ~ 8{] * :1: ~ 

iE'/itX1,~~~1li:~~~~]C~~tt]f,5( ( p >0.05) ;20 

mm Hg f'Fffl 1,2 ,4 h I*J'llf~*:l:llJHB1f8J~*~~~ 
~.)tJJijjJ0.0365( P <0.05),0.0406( P <O.OS), 

0.073 8 EU/ml( P <0.01);30 mm Hgf'Fffl 1 h I*J 
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Fig I Thechangs of endotoxin in plasma of pontal vein under different 
lAP and maitaining times 
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Tab 2 Effects of different degrees of lAP and action time 

on the bacterial translocation to 

intestinal mesenteric lymph nodes, liver and spleen 
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