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Impact of Aortic Bypass on Viscera Ischemia-reperfusion Injury
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Abstract Objective: To investigate the impact of aortic bypass of various flow on ischemia-reperfusion injury in
the liver, kidney and intestine caused by abdominal aorta temporary occlusion. Methods: A pig visceral ischemic model
was established by cross-clanping of the abdominal aorta above the celiac artery for 1 hour, and aortic bypass was used at
the same time. The changes of SOD ( superoxide dismutase) and MDA (malondialdehyde ) in the liver, kidney and
intestinal tissue and the blood were studied at different ischemia-reperfusion period. Hepatic and renal functions and
blood gas analysis were inspected. Results; The differences of the MDA levels and the activity of SOD in tissues and
blood between several period of ischemic reperfusion and pre-ischemia in 50 %) flow group were significant ( P<Z0.05),
and the differences of BUN , PH and HCOs between 2 hours following reperfusion and pre-ischemia werwr also
remarkable. In 70%{ flow group, the aforementioned values improved significantly when comparing with that of 50 % flow
group. Conclusions: Ischemia-reperfusion injuries of the liver, kidney and intestine could be well prevented when the
flow of aortic bypass was up to 70% of the volume of abdominal aorta flow.
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1 MDA
Table 1~ Changes of the MDA levels in the plasma and tissues
Group . Preischemia t (Reperfusion)/ h
0 1 2
Plasma’ 50% flow 8 2. 6974-0. 50 3,340, 35" 2.9040. 69 2.9340.59
70% flow 8 3. 0140. 67 3.1640.47 2.96+0. 67 2.7440. 49
Control 6 2. 7440.55 0.00 ---© 2.81+0.53
Liver ? 50% flow 8 5. 80+0. 63 7.2441.17 % 6.91 0. 63 6. 18 0. 56
70% flow 8 5.9240.83 6.8670.86 6.56 0. 64 5.8540.52
Control 6 6. 204-0. 42 6.00-0. 66
Kidney »’ 50% flow 8 2. 1540.24 2.8540.36 ¥ 2.784+0.30% 2.3840.35
70% flow 8 2.19+0.36 2.35+0.36 % 2.3240. 32 2.3140.44
Control 6 2. 284-0.36 2.4240.30
Intestine ”  50% flow 8 1. 55+0. 39 2.3740.56 % 2.0240. 38 1.76 +0. 33
70% flow 8 1. 650. 41 2.214:0.49 1.90 0. 34 1. 69 0. 41
Control 6 1. 76-0. 46 1.90+0. 32

D ¢ (MDA, plasma)/ (Fmol°L Y 2) k (MDA, tissures)/ (nmol°g !5 3) compared with pre— ischemia P<Z 0. 05; 4 ompared with pre— ischenia and

2 hours following reperfusion, P<Z0.05 5) compared with 50% flow goup, P<Z0.05 6) ---:

2

SOD

undeterminate

Table 2 Changes of the activity of SOD in the red blood cells (RBC) and tissues

t (Reperfusion)/ h

Group n Pre-ischemia
0 1 2
RBC " 50%% flow 8 399.74+60. 74 295. 96+22. 627 324.65+34. 70 352.05+32. 10
70% flow 8 407. 5652, 58 305. 41-+34. 697 388. 80+45. 53” 388. 03 £44. 82
Control 6 401.35+43. 17 0. 00 ---¥ 389. 60 =51. 43
Liver 2 50%% flow 8 1408. 00+162. 067 1163. 13£176.22 1238. 63+102. 17 1218. 88 +111. 98
70% flow 8 1393.884133. 35  1225. 63+83.35% 1313.75+84. 17 1392. 25 4+126. 10
Control 6 1373. 17492. 69 1288. 17 +112. 84
Kidney 2’ 50% flow 8 802.00+27. 647 663. 1345000 687.38+38. 77 761.13+42. 76"
70% flow 8 800. 63134, 28 712. 25+39. 72¥ 768.25+51. 27° 798. 13 4-34. 30
Control 6 793. 504 101. 06 737.00+31. 80
Intestine 2 50% flow 8 138. 26+40. 21¥ 76. 17431. 86% 101. 56£28. 76 110. 04 +25. 94
70% flow 8 141. 002£37. 50 110. 03+28.27%  129.01427. 22 143. 58 +36. 87
Control 6 125.32+18. 10 111. 65+20. 45

1 z/m (SOD, Hb)/ (U= g ;s 2) z/m (SOD, tissures)/ (U° g 1);3) ompared with other three periods of ischemia reperfusion, P<C 0.05; 4)
canpared with pre— ischemia and 2 hours following reperfusion, p<Z0.05 5) compared with 50% flow group, P<<0.05% 6) -

undeterminate
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2.3 ALT.BNU CRE (P<C0.05). 50% 2h CRE
3. 50% 2h 70% )
BNU (P<<0.05).
3 ALT.BNU  CRE
Table 3 Changes of ALT, BUN and CRE in blood
Group n z (ALDY/ (amol*s LD ¢ (BUN)/(nmol’'L™ ") ¢ (CRE)/ (Hmol* L)
Pre-ischemia 50% flow 8 531. 44+ 154. 20 2.00+0. 96 65.00+9. 29
70% flow 8 468.93+134. 03 2.1540. 65 57.00E11.19
Control 6 394. 58+ 136. 19 2.7240. 92 57.50+8. 38
Reperfusion 2h 50% flow 8 548. 11=154. 20 2.91%1. 517 77.50412. 41
70% flow 8 500. 10 119. 86 2.4840. 78 58.38 +7.33%
Control 6 386. 24+ 187. 54 2.77+0. 69 55.17+9. 87
1) Compared with pre—ischemia, P<0.05% 2) compared with 50% flow goup, P<<0.05
2.4 . 2h  HCOs
4., 0% 2h  pH (P<<0.05).
HCOs ,
4
Table 4 Changes of atterial blood gas analysis
Group n pH p (CO/ (kPa)  p 0/ (kP ¢ (HCO; )/ (mmol°L "
Pre-ischemia 50 % flow 8 7.43+0.07 4.96+0.94 51.90+10. 08 24.05+2. 19
70 %5flow 8 7.4840.06 4.3140.89 57.09412. 93 23.98 42. 49
Control 6 7.44740.05 4.584+0.90 57.15+7. 82 24.90+3. 26
Reperfusion 2 h 50 Yoflow 8 7.32+0. 13¥ 5.56+2.71 44.54+16. 12 19.98 +2. 68"
70 % flow 8 7.4540.07 4.4641.02 60. 73 13. 40 23.4043. 07
Control 6 7.4240.07 4.68+1.22 56.28=+13. 50 25.20+3. 477

1D Compared with pre-ischemia, P<0.0l; 2) compared with pre-ischemia. P<Z0.05; 3) compared with 5024 flow group, P<0. 05
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