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Establishment of a rat lung transplantation model with non-heart beating donor

Ji Yong, Chen Jing-yu, Zheng Ming-feng, Ye Shu-gao, Wu Xiao-bo, Wu Bo, Liu Feng

Abstract

BACKGROUND: A large number of experiments have shown that the donor lung tissue and pulmonary vascular function
can be stored under appropriate conditions. When the donor heart beating stops, the pulmonary gas exchange system
can be tolerant to the warm ischemia for 60 minutes.

OBJECTIVE: To establish a simple and effective rat lung transplantation model with non-heart beating donor.

METHODS: Sixty Sprague-Dawley rats were randomly divided into heart beating donor group, non-heart beating
donor-ischemia 30 minutes group and non-heart beating donor-ischemia 60 minutes group, there were 20 rats in each
group. The lungs of the donor rats in the heart beating donor group were obtained and stored in 4 ‘C low potassium
dextran solution for 4 hours; rats in the non-heart beating donor-ischemia 30 minutes group were bloodletting sacrificed,
and the lungs of the rats were maintained ventilation for 30 minutes, and then performed with cold preservation after hot
ischemia for 30 minutes; the treatment method in the non-heart beating donor-ischemia 60 minutes group was similar to
that in the heart beating donor-ischemia 30 minutes group, the difference was that the time of hot ischemia. The peak
airway pressure and pulmonary venous blood oxygen patrtial pressure was measured at 1, 15, 30, 45 and 60 minutes
after the connection of the circulation loop in each group. After perfusion, the wet weight and dry weight ratio and the
malondialdehyde level were detected.

RESULTS AND CONCLUSION: There was no significant difference of all the indexes between heart beating donor
group and non-heart beating donor-ischemia 30 minutes group (P > 0.05). The peak airway pressure in each group was
increased gradually along with the extension of time, but the peak airway pressure in non-heart beating donor-ischemia
60 minutes group was higher than that in the heart beating donor group and non-heart beating donor-ischemia 30
minutes group (P < 0.05). The pulmonary blood oxygen partial pressure in each group was gradually decreased with the
extension of time, and the pulmonary blood oxygen partial pressure non-heart beating donor-ischemia 60 minutes group
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was lower than that in heart beating donor group and non-heart beating donor-ischemia 30 minutes group (P < 0.05). The
wet/dry weight ratio and the malondialdehyde level in non-heart beating donor-ischemia 60 minutes group were higher
than those in heart beating donor group and non-heart beating donor-ischemia 30 minutes group (P < 0.05). Non-heart
beating donor-ischemia 30 minutes is a safe and effective method for lung transplantation.

Ji'Y, Chen JY, Zheng MF, Ye SG, Wu XB, Wu B, Liu F. Establishment of a rat lung transplantation model with non-heart
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Table 2 Comparison of the pulmonary venous blood oxygen
partial repressure after perfusion for different times
(xts, kPa, n=10)

NHBD-ischemia
30 min group

NHBD-ischemia

Time HBD group 60 min group

1 min 17.347 2+2.456 8  17.570 6+2.682 6°  16.123 6+2.142 6

15min  15.337 6£2.600 1°  15.183 3+2.586 8*  13.821 4+1.377 9
30 min  13.726 9+1.460 3° 13.088 5+1.854 0%  11.227 9+1.214 3
45min  12.303 8+1.800 8*  11.672 1+1.969 7* 9.278 1+1.022 8
60 min  10.695 9+1.783 5° 9.869 9+1.653 2° 7.223 2+0.706 2

P < 0.05, vs. NHBD-ischemia 60 min group; NHBD: non-heart beating
donor
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Table 3 Comparison of the wet weight and dry weight ratio and
the malondialdehyde level after reperfusion (xxs, n=10)

Group W/D MDA (mmol/g)
HBD 6.23+0.65% 10.42+1.86°
NHBD-ischemia 30 min 6.15+0.72% 10.98+1.67%
NHBD-ischemia 60 min 7.31+0.84 15.36+£2.93

P < 0.05, vs. NHBD-ischemia 60 min group; NHBD: non-heart beating
donor; W/D: wet weight and dry weight ratio; MDA: malondialdehyde
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Table 1 Comparison of the pulmonary peak airway pressure
after reperfusion for different times  (xts, kPa, n=10)

NHBD-ischemia

NHBD-ischemia

Time HBD group 30 min group 60 min group
1 min 1.150 4+0.039 9% 1.169 1+0.030 6° 1.214 3+0.027 9
15min  1.210 3+0.090 4*  1.205 0+0.055 9° 1.254 2+0.038 6
30 min 1.231 6+0.091 8% 1.243 5+0.061 2° 1.408 5+0.086 4
45min  1.271 5+0.098 4  1.279 5+0.058 5% 1.847 4+0.075 8
60 min 1.294 1+0.113 0% 1.310 0+0.089 1* 2.307 5+0.211 5

%P < 0.05, vs. NHBD-ischemia 60 min group; NHBD: non-heart beating

donor
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