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Endotoxin Translocation Induced by Intestinal Venous Congestion in Pigs
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Abstract: [Objective] To investigate enteric endotoxin translocation and tumour necrosis factor (INF—a) release
induced by intestinal venous congestion caused by portal vein clamping. [Methods] 22~25 kg of 8 young female pigs
without infectious symptoms were selected. Followed laparotomy, portal vein and retrohepatic vena cava were cross—
clamped for 60 min and thea released for another 60 min. Mean arterial pressure and heart rate were monitored
during the surgery. A small segment of distal ileum was removed before cross—clamping and 60 min after reperfusion
for determination of histopathology damage using light microscopy and transient electron microscopy. The plasma
endoloxin and tumour necrosis factor (TNF-a) level of portal and systematic circulation were determined in blood
samples taken from portal vein and jugular vein. [Results] With progressive time of portal vein clamping, appearance
of the gut was turned to progressive dark blue with edema formation. Light microscopic examination showed significant
injury of intestinal villi and glands after reperfusion. Electron microscopic examination showed mild ultrastructural
changes, which not occurred uniformly. There were no significant difference in changes of blood endotoxin and TNF~«
levels before and after clamping. [Conclusions ](DThe intestinal congestion followed by vein clamping can cause gut
barrier damage after 60 min. @The degree of gut barrier damage caused by intestinal congestion within 60 min is not
severe enough to cause endoloxin translocation and tumour necrosis factor alpha released.
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Table 1 Changes of mean arterial pressure and heart rate in intestinal venous congestion in 8 pigs

PO PC Tysa,c Tywa,c Ty a,e Tysa,r Tya,r Ty a,r
[;)‘,/(mmHg) 11614 11716 62+10" 38211 56+20" 834352 95+34 104+52
P 0.896 0.000 0.000 0.000 0.026 0.143 0.427
r(min')  118+10 108+13 145438 172433 " 165+392 142432 136128 145431
P 0.547 0.084 0.001 0.011 0.188 0.266 0.166

PO: pre-vperation: PC: pre—clamping; T)s,:15 min after clamping: Ty,

30 min after clampmg: (4, 60 min after clamping: Tio: 15 min afler

reperfusion: Ty, 30 min after reperdusion; Tg: 60 miu after reperflusion. p JinmHg):Mean arterial pressure (ABP): ry/(mim™):heart rate(HR). Fyp =

6.139, Pyp=0.000; Fip= 3.338, Pj= 0.005. 1) Compared with pre—operation. P< 0.01; 2)Compared with pre—operation, P< 0.05
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Table 2 Results of the Chill’s grading svstem (1 lost)

Number of the animal 1 2 3 4 5 6 7
Before experiment 2 0 0 2 0 0 1
Aller experiment 3 4 9 3 3 23

Significant Jifference of Chill's grading system was [ound before

cross—clamping and after reperfusion, Z=-2.375, P =0.018
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Table 3 Concentration of plasma endotoxin and TNF~ « in portal and external jugular vein before and after clamping in 8 pigs

PC To

Tan,e Tisar Toous

Portal vein Jugular vein Portalvein Jugular vein Portal vein Jugular vein Portalvein Jugular vein Portal vein Jugular vein

Endotoxin / (EU/mL) 0.28+0.08 0.27:£0.07 0.27£0.18 0.19+0.06
paw-et/ (ng/mL) 0.96x0.11 1.07+0.13 0.97+0.10 0.72+0.11

0.31+0.04 027+0.18 0.28¢0.10 0.23+0.09 0.22:0.14 0.21z0.18
0.90+0.12 0.83+0.07 0.9220.10 1.04+0.13 1.11£0.25 1.02+0.10

Repeated measurement ANOV A. Enlotoxin: Compared within time point #=1.614, P=0.185>0.05; Portal vein levels compared with Jugular vein
levels F=1.002, P=0.335>0.05. TNF- «; Compared within time point F=1.373, P=0.257>0.05; Portal vein levels compared with Jugular vein

levels, F=0.102, P=0.755>0.05
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