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Intestinal mucosal barrier function changes during reperfusion of donation after pig cardiac death by
extracorporeal membrane oxygenation

MA Ning', LIU Lei%, LIU Yi-he?, SHI Yuan? CHEN Jing?, ZHANG Li%, GUO Qing—jun? JIANG Wen—tao’, SHEN Zhong—yang?

(1. First Clinical College, Tianjin Medical University, Tianjin 300192, China; 2. Tianjin First Central Hospital , Tianjin 300192, China )
Abstract Objective: To study the changes of intestinal mucosal barrier during reperfusion of abdominal organs of donation after pig car—
diac death by extracorporeal membrane oxygenation (ECMO). Methods: Twenty mini—pigs were used to establish the Maastricht I
cardiac death model. After the model was established successfully, abdominal aorta and inferior vena cava were cannulated immediately,
then connected to ECMO circuit for six hours. During this procedure, the color, elasticity and edema of small intestine were observed con—
tinuously. Blood samples and small intestine tissues were taken at the time of baseline, death announcement, as well as two hours, four hours
and six hours after ECMO. At these times, the endotoxin, diamine oxidase(DAQO) and intestinal fatty acid binding protein(I-FABP) were
detected, pathological changes of the small intestine mucosa were observed. Results: The results of serological test showed that all indicat—
ors after cardiac death were significantly higher than those in baseline (all P<0.05). Two hours after ECMO, endotoxin, DAO and I-FABP
were (0.305+0.034) EU/mL,(66.28+5.98 )U/mL and (22.03+1.38 )ng/mL respectively, which were lower than those after cardiac death, en—
dotoxin and DAO decreased more significantly(all P<0.05), I-FABP decreased but the difference was no statistically significant(P>0.05).
Four hours after ECMO, endotoxin, DAO and I-FABP were(0.243+0.021 )EU/mL,(60.22+5.41 )U/m1. and(17.86+1.73 )ng/mL. respectively,
which continued a further decline compared with two hours after ECMO (all P<0.05). Six hours after ECMO, endotoxin, DAO and [-FABP
were (0.251+0.023) EU/mL,(59.36+8.40 )U/mL and(22.48+1.96) ng/mL respectively, and I-FABP was significantly higher than four hours
after ECMO (P<0.05), while endotoxin and DAO were no significantly difference. Light microscope indicated that after cardiac death, the
villi of the small intestine were shed partially, the mucosal glands were irregular, and a large number of inflammatory cells were infiltrated.

While the blood flow to the intestinal wall was gradually restored, the histopathology of the small intestine was also improved during ECMO.
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Four hours after ECMO, the villi of the small intestine were shed occasionally, the intestinal mucosa glands were arranged in a roughly regu—
lar, and inflammatory cell infiltration was alleviated. However, six hours after ECMO, the small intestine edema was serious, and pathologi—
cal changes were worse than before. Conclusion: ECMO shows some degree of protective and supportive effects on the intestinal mucosal

barrier function after pig cardiac death in a short time. With the extension of ECMO circuit time, there may be further intestinal mucosal bar—

rier function injury.

Key words extracorporeal membrane oxygenation; pig; cardiac death; intestinal mucosal barrier function
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Tab 1 Changes of endotoxin, DAO and I-FABP levels during the

experiment(xs )
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Fig 1 Pathological changes of the small intestinal in the process of establishing pig cardiac death model and ECMO circuit (HEx200)
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