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Myocardial protection effect of warm blood cardioplegia reperfusion
on warm ischemic rat heart grafts

LIU Huan, ZHENG Jia-yu, SONG Kai, HONG Tao"
(Department of Cardiac Surgery , Zhongshan Hospital , Fudan University , Shanghai 200032 ,China)

[Abstract]  Objective  To investigate the myocardial protection effect of warm blood cardioplegia
reperfusion on warm ischemic rat heart grafts. Methods Twenty-four SD rats were divided into 3 groups
randomly : The control group (A,n =8, WI[ Warm Ischemia | = 0, CI[ Cold Ischemia ]| = 4 h, routine protect
procedure) ; The warm ischemia group (B,n =8, WI = 10 min, CI = 4 h, routine protect procedure); The
warm blood cardioplegia reperfusion group (C, n = 8, WI = 10 min, CI = 4 h, routine protect procedure
followed by continuous warm blood cardioplegia reperfusion). After the preservation, Langendorff model was
settled, resuscitation of the hearts were observed,the coronary extravasations (blood flow from the coronary
sinus in C group) were collected to detect cardiac enzymes. The coronary flow was measured. The intra-left
ventricular pressure curve was record and hemodynamic values were calculated. The hearts were harvested for

histopathologic study and to determine the percentage of water content.  Results The resuscitation was
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better in group A and C than in group B. The hearts in group A and C got sinus rhythms as soon as
reperfusion initiated while all hearts in group B ventricular fibrillated (VF). Seven out of eight hearts in group
B could have a sinus rhythm 15 to 20 min after reperfusion started while a heart in this group kept a VF
rhythm in one hour of reperfusion with continuous compression. Cardiac enzymes were significantly higher in
group B and C [CK:(2 191,25+ 1 408. 08)U/L, (2 918. 63 + 1 194.55)U/L.CK-MB. (82. 13 + 37. 08) U/
L,(472.25+133. 74 U/L, AST: (71. 25 £ 27.91) U/L, (323. 38 £ 102. 98) U/L, LDH: (189. 50 + 71. 34)
U/L. (1 548.38 + 943, 62)U/L] than in group A [CK: (94, 00 + 99, 42) U/L.,CK-MB; (14. 75 + 9. 33) U/
L,AST:(12.13 +8.59)U/L,LDH.: (35. 75 £ 28. 95) U/L] (P<C0. 01). Coronary flow in group A was
(8.71 £ 1. 42)mL/min, which was significantly higher than that in group B [ (6. 56 * 1. 54) mL/min | ( P<C
0. 05). The coronary flow in group C was (7.96 = 1. 17)mL/min without significant difference from group A
(P>0.05). The hemodynamic values of heart rate (HR) , the biggest positive and negative slope of intra-left
ventricle pressure curve ( + dp/dt max and — dp/dt max) in group A and C were HR: (248. 22 £ 36. 56) bpm
and (266. 07 £ 27. 75) bpm, + dp/dt max; (144, 32 £ 32, 89) kPa/s and (147. 04 £ 27. 04)kPa/s, — dp/
dt max:(126. 81 £ 35. 07) kPa/s and (141. 96 + 31. 83) kPa/s respectively without significant difference
between these two groups(P>=>0. 05). The HR, + dp/dt max, — dp/dt max in group B were (177. 88 %
83.96)bpm, (41.33 £ 42, 13)kPa/s,(31. 77 £31. 14)kPa/s which were significant lower than group A(P<C
0.05). The water content in group B and C were (81. 10 £ 1. 24) % and (80. 52 £ 0. 90) % which were
significantly higher than group A(78.90 £ 1.33) % (P<C0.05). Histopathologic damage was more severe in
group B than in group A and C.  Conclusions Warm blood cardioplegia reperfusion can reduce the ischemia-

reperfusion damage in rat heart grafts from NHBDs and improve the resuscitation and hemodynamic
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performance after reperfusion.
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Tab 1 The cardiac enzymes, coronary flow, hemodynamic values after

reperfusion and water content of myocardial in each groups

Items Group A Group B Group C

Myocardial enzyme

CK(U/L) 94. 00 £ 99, 42 2 191.25+ 1 408. 08" 2 918.63+1 194,551

CK-MB(U/L) 14.75+9,33 82.13 +37.08" 472,25+ 133, 740>

AST(U/L) 12.13£8.59 71.25+27.911 323.38£102, 98" @

LDH(U/L) 35.75+28.95 189.50 £ 71,34 1 548.38 £943, 62"
Coronary flow(mL/min) 8.71+1.42 6.56 £ 1,54 7.96£1.17
Hemodynamic factors

HR(bpm) 248.22+36.56 177.88 £83. 96" 266.07 £27.75

EDP(kPa) 1.62+0. 14 1.46 0. 629 1.53+0.39%

Peak(kPa) 9.11+£1.93 3.29+2, 35" 8.73+1.48

+ dp/dt max(kPa/s) 144.32+32.89 41.33+42, 13" 147.04 £27. 04

—dp/dt max(kPa/s) 126. 81 %35.07 31.77 £31. 140 141.96 £31.83
Myocardial water content( %) 78.90£1.33 81.10 = 1. 24 80.52 % 0,90

(D P<20. 05,significant difference compared with group A; © P<C0. 05,significant difference compared with group B;

) P>0. 05, no significant difference compared with group A
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Fig 1 The histopathologic findings of myocytes and coronary arteries in group A,B and C one hour after reperfusion ( X400)
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Fig 2 Transmission electron microscopic findings of myocytes and coronary arteries

in group A,B and C one hour after reperfusion ( X5 000)
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