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=Abstract=
Leukocyte Sequestration and Free Radical-Mediated L.ung Injury
in Ovine Cardiopulmonary bypass Using Membrane Oxygenator

Wan Gon Kim, M.D.*. Yoan Cheol Shin, M.C3* Jung Wook Suh, M.D.#**

Background: Complement activation with transpulmonary leukocyte sequestration is con-
sidered a main mediator leading 1o ischemia-teperfusion lung(l-R) injury. We studied the
role of leukocytes in the formation of I-R injury in ovine cardiopulmonary bypass(CPB)
model with a membrane oxygenator. Material and Method: Tive sheep were used. CPB
circuitry consisted of a roller pump(American Optical Corp., Greenwich, CT, USA) and a
membrane  oxysenator{UNIVOX-IC, Bentley, Baxter Health Corp, Trvine, CA, USA). The
CPB time was fixed at 120min. Ten minutes after the start of CPB, tolal CPB was
established. Thereafter a total CPB of 100 min was performed, followed by another 10 min
of pariial CPB. The CPB was discontinued and the animals were fully recovered. For
measuring left and right awial Jeukocyte counts, blood samples were taken before
thoracotomy, 5min and 109 min after the start of CPB, and 30 min and 120 min afier
weaning. C3a was measured before thoracotomy, [09 min after the start of CPB, and 30
min and 120min after weaning. Plasma malondialdehyde(MDAY was checked before
thoracotomy, 109 min after the start of CPB, and 30 min after weaning. One to two grams
of lung tissue were taken for waler conlent measwrement before thovacotomy, 109 min after
the start of CPB, and 30 min afier weaning. Lung biopsy specimens were examined by
light and electron microscopy. Result: Of 5 animals, 4 survived the experimental pro-
cedures. Of these, 3 animals survived on a long-term basis. No significant differences in
transpulmenary gradients of leukocyte were found and no significant complement aclivation
was expressed by C3la levels. MDA level did not show significant changes related to lung
reperfusion despile an increase after the start of CPB. On both light and electron micro-
scopic examinations, mild to moderate acute lung change was observed. Intersiitial edema,
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leakage of erythrocytes into the alveolar space and endothelial cell swelling were the main
findings. Water content of the lung showed a slight increase after the start of CPB, but

there was no statistical significance.

Conclusion:

These findings indicate that ischemia-

reperfusion lung injury may not be from complement activation-leukocyte sequestration but
[rom another source of oxygen free radicals related to CPB.
(Korean J Thorac Cardiovase Suorg 1999;32:978-83)
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Fig. 1. Left to nght ratolLA/RA) of lsukocytes and plalelets
durng ovine CPB are shown PResults are expressed as
mean TSEM{n=5) The tme pomnts of blcod sampling are
represented on the honzontal axis relative lo CPB on and off
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Fig. 2. C3a, MDA, and lung water content during oving CPB
are shown. Results are expressed as mean *SEM n=5), The
trme ponls of blood sampling ars represented on  the

harzontal axis relative to CPB on and off.
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Fig. 3. Light microscopic indings before and afler cardio-
pulmanary bypass(CPB). The lung i this conirol group
shows very well preserved alveolar struclurg{H&E  stam.
¥200) (Fig 3-A) QOn ihe olher hand, the alveolar wall 1s
diffusely wide and edematous with patchy hemorrhage in the
alveolar spaces In Fig. 3-B laken after CPR{HRE slan,
X200,
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Fig. 4. Transmission electron micragraph from the lung,
before cardiopulmenary  bypass(CPB) (Fig 4-A) and 30
minutes after the weaning of CPB(Fig 4-B). Compared with
Fig 4-A{x7500), endothellal celi blebbing and intarstitial
edema without [sukocyle sequestration were chserved(X
8600) In Fig. 4-B.
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Fig. 5. The schematic diagram showing a possible mecha-
nism of ung mnury i oving cardiopulmonary bypass with a
membrane oxygenator, - the most probable pathway of
lung 1schemia—repertusion(l-R)  nury  according  lo  this
experimant].
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