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Effects of Continuous Perfusion of Pulmonary Arteries with Low Blood Flow during
Total Cardiopulmonary Bypass on Lung Function
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(1.Department of Cardiac Surgery, 2.Research Centers of Medical Science, Guangdong Provincial
People’ s Hospital//Guangdong Provincial Cardiovascular Institute, Guangzhou 510080, China )

Abstract:  Objective To study the effect of continuous perfusion of pulmonary arteries with low blood flow
during total cardiopulmonary bypass on the lung function. Methods  Ten mixed- breed dogs (18-22 kg) were
randomly divided into the control group (n = 5) and pulmonary perfusion group (n = 5). All dogs underwent total
cardiopulmonary bypass for two hours. The continuous pulmonary perfusion with 30 mL/(kg min) flow was used in
pulmonary perfusion group. The lung dynamic compliances and oxygen index were detected before bypass, at the
end of bypass, 1 h after bypass, and 2 h after bypass. The concentrations of monodialdehyde (MDA), activity of
superoxide dismutase (SOD), intercellular adhesion molecular-1 (ICAM- 1) and P-selectin in blood sample from
pulmonary vein at respective time were assayed. Results  The lung dynamic compliances and oxygen index of
pulmonary perfusion group were better than those of control group after bypass (P< 0.05). The concentration of
MDA of pulmonary perfusion group was lower than those of control group, and SOD activity of pulmonary perfusion
group was higher than those of control group(P< 0.05). The concentrations of ICAM- 1 and P- selectin of pulmonary
perfusion group were lower than those of control group after bypass(P< 0.05). Conclusion Continuous perfusion of
pulmonary arteries with low blood flow can prevent lung injury related to the ischemia - reperfusion injury and
activation of adhesion molecular during total cardiopulmonary bypass.
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Table 1 Comparison of lung dynamic compliance(LDC) and oxygen index of two groups at different time points ~ (n=5, xxs)
Group Before CPB End of CPB 1 hafter CPB 2 h after CPB F P
LDC(mL/H;0) Control 37.8+£2.7 23.7+4.7Y 24.9+35Y 23.7£3.3V 18.102 0.000
LP 35.2+4.7 29.9+2.22 28.5+2.5% 29.6+2.3% 471 0.015
Oxygen index( mmHg) Control 41662 347+83 207+339 175+329 20.138 0.000
LP 43656 380+43 2861927 254429 9.962 0.001

CPB: cardiopulmonary bypass; LP: lung perfusion; LDC: lung dynamic compliance.
Compared with the time before CPB, 1)P=0.000; 2) P=0.015; 3) P=0.004; 4) P=0.011
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Table 2 Changes of MDA and SOD of two groups in pulmonary vein at different time points (n=5, x#s)
Group Before CPB End of CPB 1 h after CPB 2 h after CPB F P
MDA(nmol /mL) Control 6.0£2.5 13.146.7 14.0£5.9 13.24£3.7 3.863 0.069
LP 5.4+1.3 8.6+2.57 8.8+1.42 8.6+0.9? 5.166 0.011
SOD(U/mL) Control 49.3+14.4 75.4+16.5 56.4+20.0 67.1+17.8 2.224 0.125
LP 46.7+8.5 84.9+24.07 91.3+28.8° 99.5+11.39 6.789 0.004

CPB: cardiopulmonary bypass; LP: lung perfusion; MDA: monodialdehyde; SOD: superoxide dismutase.
Compared with the time before CPB, 1) P=0.006; 2) P=0.004; 3) P=0.007; 4) P=0.008; 5) P=0.003; 6) P=0.001
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ICAM-1 P 1h2hP
(ICAM-1 t=0.161, P=0.876; P (P<0.05); 2hP
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Table 3 Comparison of the concentration of ICAM- 1 and P- Selectin in pulmonary vein between two groups of dogs

at different time points (n=5, xs)

Before CPB End of CPB 1 h after CPB 2 h after CPB F P
ICAM- 1 (ng/mL) Control 40.3+11.1 62.3+6.6" 75.9+10.0? 98.0+14.1? 25.101 0.000
LP 41.5+13.7 50.6+11.6 66.1+13.8° 65.7+13.8% 4.135 0.024
P- selectin (ng/mL) Control 3.3£1.8 6.1+3.4 10.7£1.59 15.4+4.27 16.196 0.000
LP 3.4+2.0 6.4+£1.9 6.4+2.7 9.0£3.99 3.401 0.044

CPB: cardiopulmonary bypass; ICAM- 1: intercellular adhesion molecular- 1; LP: lung perfusion.
Compared with the time before CPB, 1) P=0.005; 2) P=0.000; 3) P=0.010; 4) P=0.011; 5)P=0.001; 6) P=0.006
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Fig.1  Lung tissue of control group of electron
microscopy
Alveolar - vessel barrier of lung tissue widen, lamellar body
(secreting surfactant) of alveolar type  cells deplete, and microvillus
of alveolar type  cells decrease
Fig.2 Lung tissue of pulmonary perfusion group of
electron microscopy
Alveolar- vessel barrier of lung tissue normally, mitochondria of
alveolar type  cells no swelling, lamellar body (secreting surfactant)
of alveolar type  cells unchanged, and microvillus of alveolar type

cells abundant
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