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Protective Effect of Oxygen Controlled Reperfusion on Lung Ischemic
Reperfusion with Cardiopulmonary Bypass
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Abstract; [Objective] To observe the protective effects of 40Xygen controlled reperfusion (OCR) on lung ischemic reperfusion
(I/R) with cardiopulmonary bypass(CPB). [Methods] Fourteen canines were randomized into two groups: group I/R (ischemic
reperfusion, n = 7) and group OCR (oxygen controlled reperfusion, n = 7). All animals received CPB as clinical practice. In
group I/R, the animals received 80 % of the FiO,; In group OCR, the animals received 40%, 50%, 60%, 70%, and 80% of
the FiO, with CPB immediately after declamping sequently, each oxgygen concentration lasted for 5 minutes, other procedures
were the same with group I/R. Arterial blood gas was analyzed after anesthesia, before aortic declamping, 5, 10, 15, 20, and 25
min after aortic declamping. Lung tissue and blood samples were collected at T1 (just after sternotomy), T2 (25 min after
aortic declamping) , and T3 (before weaning off ). The level of IL-6 and TNF-a in serum, the dry / wet weight (D/W) of the
lung tissues, the level of MPO activity and MDA in the lung tissue, NF-«kB expressions and pathological changes of the lung
tissues were examined. The level of IL-6 and TNF-o, MPO activity and MDA, the expression of NF-«xB were measured by
enzyme-linked-immunosorbent assay (ELISA), colorimetry and western blot as intrgrated optic density, respectively. Pathological

changes of the lung tissue were examined and scored with light microscope.  [Results] Arterial oxygen pressure (Pa0,) was
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significantly lower in the OCR group at 5, 10, 15, and 20 min after aortic declamping (P < 0.05). IL-6 and TNF-« levels in
serum in OCR group at T2 and T3 were significantly lower than those in I/R group. D/W, MPO activity, MDA levels and NF-

kB expression in the lung tissues in OCR group at T2 and T3 were significantly lower than those in I/R group (P < 0.05).

Pathological scores in OCR group at T2 and T3 were significantly lower than those in I/R group (P < 0.05).

[ Conclusion ]

Oxygen controlled reperfusion can inhibit inflammatory response and expression of NF-«kB of the lung during early reperfusion with

CPB. It suggests that oxygen controlled reperfusion is protective in lung I/R during CPB.

Key words: oxygen controlled reperfusion; lung ischemic reperusion injury with CPB; IL-6;TNF-a; D/W; MPO; MDA;
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Fig.1 PaQ, of two groups
1) compared between two groups, P < 0.05; Time point 1: after
anesthesia; Time point 2; 60 min after CPB; Time point 3;: 5 min
after declamping; Time point 4: 10 min after declamping; Time
point 5: 15 min after declamping; Time point 6; 20 min after
declamping; Time point 7: 25 min after declamping; Time point 8:
90 min after declamping
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Table 1 IL-6 and TNF-o of two groups

(n =7, pg/mL)
. L | TNF-a
Time
IR OCR IR OCR
T1  139+10 1335 675 622

T2 1088 +300" 167 +28Y2 504+ 144D 75692
T3 10523159  168+24Y% 451130V 73692

1) compared with T1 in group, P < 0.05; 2) compared between
two groups, P < 0.05; Tl: after anesthesia; T2: 25 min after
declamping; T3: 90 min after declamping
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Table 2 Mass, MPO activity, and MDA of the two groups (n=17)
Time point Mpy/ M MDA (jmol/g) MPO (U/g)
IR OCR IR - OCR IR OCR
T1 24 +04 25+03 03+0.1 0.3+0.1 2.7 +0.5 311
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1) compared with T1 in group, P < 0.05; 2) compared between two groups,P < 0.05; T1: after anesthesia; T2: 25 min after declamping;

T3: 90 min after declamping
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Fig.2 NF-xB expression of the two groups
1) compared with T1 in group, P < 0.05; 2) compared between
two groups, P < 0.05; TIl. after anesthesia; T2: 25 min after
declamping; T3: 90 min after declamping; (Western blot)
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Fig.3 Lung injury of the twe groups
A;IRT1; B:' IRT2; C: IRT3; D: OCRT1; E: OCR T2; F: OCR T3; (HE stain, x 200)
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