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Exogenous opioid peptide preconditioning in prevention of pulmonary ischemia-reperfusion injury in pigsafter
car diopul monary bypass
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ying' (1. Department of Anesthesology, Changzheng Hospital , Second Military Medical University, Shanghai 200003 ,China;
2. Department of Anesthesiology, Eastern Hospital , Tongji University , Shanghai 200120)
[ ABSTRACT] Objective: To evaluate the protective effect of -opioid peptide, [ D-Ala* D-Leu’® ]-enkephaine (DADLE) , on
pulmonary ischemiareperfuson (FR) injury ater cardiopulmonary bypass (CPB) , and to discuss the possible mechanism.
Methods: Twenty-eight male pigs were evenly randomized divided into 4 groups, namely, the shamroperation group , the CPB
group (only subjected to CPB) , the DADL E pretreatment group (recdved DADLE 1 mg - kg ' before CPB) , and the Qib-
enclamide group (received DADL E 1 mg - kg™ *and glibenclamide 1 mg - kg™ ! before CPB) . Peak inspiratory pressure (PIP) ,
PaO: , and the plasma malondial dehyde (MDA) concentration were measured in each group before CPB and 10 min, 30 min, and
60 min ater reperf uson. The changesof lung tissue wet weight/ dry weight ratio (W/ D) were calculated before CPB and 60 min
after reperfuson. The animals were sacrificed 60 min & ter reperf uson to observe the ultrastructural changesof the lungs and to
quantitatively assess lung tissue damage (L TD). Results: There were no significant differences among the 4 groups before CPB
and the parameters in shamroperation group had no changes at all specified time points. One hour after reperfuson, the PIP,
MDA , W/D, and L TD vauesin Qibenclamide and CPB groups were significantly higher than those in sham-operation and DA-
DL E groups while the PaO; was significantly lower (P<0.05 or 0.01) . There were no sgnificant differences between parame-
ters of shamroperation and DADL E groups except for L TD(P<0.05). There were no significant differences between parame-
ters of Aibenclamide and CPB groups. Histological examination demonstrated that the degree of lung injuriesin sham-operation
and DADL E groups were dighter than those in Aibenclamide and CPB groups. Conclusion : It suggests that DADL E may exert
its protective fect on the lung through opening A TP-sensitive K* channels, so as to alleviate the lung FR injury after CPB.
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1 PaO. PIP
Tab 1 Changesd PaO:,PIPand MDA at different time points
(n=7,x%9
Reperf uson (t/ min)
Group Before CPB
10 30 60

Sham

PIP(p/ mmHg) 12.50+1.6 12.80+1.9 12.80+2.5 13.10+2.0

PaO2 (p/ mmHg) 537.40+23.1 533.20+22.9 537.50+27.5 538.60+23.8

MDA (c/nmol - ml - 1) 4.15+0.38 4.15+0.62 4.18+0.81 4.19+0.85
CPB model

PIP(p/ mmHg) 12.40+1.1 18.60+2.4" 22.60+3.7" 29.50+3.0"

PaO2 (p/ mmHg) 530.50+22.2 256.40+18.0 " 258.30+21.5" 195.80+30.1"

MDA (cs/ nmol - ml - 1) 4.24+0.52 4.76 £0.60 5.97+1.10" 9.60+2.32"
DADL E

PIP(p/ mmHg) 13.50+1.6 13.70x1.5 13.90+2.4 14.10+2.5

PaO2 (p/ mmHg) 538.00+24.0 530.60+20.4 525.40+24.0 510.60 £ 30.6

MDA (os/ nmol - ml - 1) 4.00+0.60 4.05+0.92 4.25+0.60 4.88+0.85
Qibenclamide

PIP(p/ mmHg) 12.10+1.0 17.90+2.0" 21.90+2.6 " 28.60+3.0"

PaO2 (p/ mmHg) 520.40 £25.5 196.30+£22.6 " 154.80+20.4 " 105.90+21.6 "

MDA (cs/ nmol - ml - 1) 4.31+0.38 4.85+0.60 5.80+1.10 9.58+2.10 "

“P<0.05 vs sham group; P<0.05 vsBeore CPB
W/ D ,Sham Katp ,
60 min, DADL E W/ D , , ,
Sham (5.35+ DADL E ,

0.20 vs5.12+0.14) , CPB (6.85+0.25) , ,

KaTp (6.76 £ 0. 28) Sham DADL E CcPB Katp Sham

(P<0.05) 1
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Fig1l HEectron microscopic observation of pulmonary epithelial cells
A :Sham operation group ( x 7 200) ;B :CPB group( x 3 000) ; C:DADL E pretreatment group ( x 9 700) ;D : Gibenclamide group ( x 7 200) . Ar-

rows indicate pulmonary epithelial cells of different groups

IPC(ischemic-precondition)
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