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'P-NMR study of metabolic protective effects of cardioplegia enhanced with N-acetyl-
L-cysteine on isolated hypothermic ischemia-reperfused rat hearts

XIAO Ying-bin, YANG Su-juan, REN Jian-ping CHENG Zeng-jiang DU Ze-han, HAN Berrli;, TANG Zhorg-ming

(Department of Cardiovascular

Surgerys  Xingiao Hospital Third Military Medical University, Chongqging 400037, China)

Abstract: Objective To evaluate the protective effects of cardioplegia enhanced with N-acetyl-L-cysteine
(NAC) on high-enewgy phosphate metabolism of hypothemic ischemia-reperfused rat hearts on an isolated NM R-sup-
ported Langendorff model. Method The changes of myocardial high energy phosphates (PCr, ATP) and intramyo-
cardial Pi and PH were measured dynamically with PNMR during 90 min ischemia and subsequent reperfusion for
30 min. The effects of cardioplegia enhanced with NAC were compared with that of St. Thomas solution. Results
The recovery rates of myocardial PCr and ATP during reperfusion after 90 min arrest perfused with NAC enriched car-

dioplegia were much superior to that of St. Thomas solution. Conclusion Our results suggest that cardioplegia en-
hanced with NAC can significantly improve the high-energy phosphate metabolism of hypothermic ischemia-reperfused

hearts.
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Tab1 The dynamic changes of relative contents of
myocardial PCr and ATP (%, n=6 x £ s)
Time PCr Content ATP Conient
(min) CON NAC CON NAC
Pre-ischemia 10040 10040 10040 100£0
Ischemia
5 67.01+12.21  65.54+13.02 71.05+8.62 72.92+8. 12
10 43. 48+7. 95 41.974+12.24  67.82+12.09 77.82+19.28
15 33.99+8. 89 27. 61+5.87 68.57+10.22 73.99F14.69
20 22. 63+4. 32 22.23+5.91 62.49+7.59 73.63£14.08
25 17. 57£4. 9 17. 88+4.32 65.79E8.65 76.3820.22
30 15. 89+3. 55 16. (4+4.28 63.72+9.47 68.25+14.11
40 14. 33+4. 49 11. 86+2.92 60.99+8.51 67.31417.08
50 9. 61£5. 76 8. 76+5.40 55.18+7.86 63.04+16.30
60 7. 77+4. 29 7.21+3.98 52.35+11.31 56.65+14.82
70 8. 27+4.78 5. 54+4.25 44.3347.64 48.84E12.04
80 2. 43+3.90 4.75+5.46 43.631+9.92 40.71+7. 86
90 4. 60£5. 26 1. 0942.66 38.98+13.21 39.91+12.14
Reperfusion
5 41. 77£22. 78 90.38+36.91 © 42.82+13.89  @2.64+19.41 "
10 41.47+19.78  85.651+18.29" 37.9E14.10 65.04+18.83 "
15 42.41+19. 27  80.79+27. 17" 36.05+13.39 65.06+27.44 "
20 43.70+16. 66 80. 68+28. 37 * 33.17t12.51 59.61+15.66 "
25 45.44417. 87 8250432 10* 36.61+£13.90  60.40+20.92 *
30 42.67+25.07  81.79+24. 61 36.70+17.72 53.83+11.33"
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Tab2 The dynamic changes of intramyocardial Pi (Pi/iPCr,
%, x +s)and pHi (n=6)
Time Pi APCr pHi
(min) CON NAC CON NAC
Pre-ischemia 3. 3618. 45 2. 80+4.89 7.0561+0.178  7.100+0. 107
Ischemia
5 27.05 48.39 26.0644.15  7.209+0.101  7.146+0. 105
10 41.36 £11.72  43.48+7.23  6.979+0.309  7.087+0.032
15 48.12+11.49  49.73+7.74 7.031+£0.047  7.018+0.060
20 51.39F11.88  50.867.54  6.9510.046 6.92240.044
25 49.9+11.32 53.641+7.78  6.821£0.047 6.82240.087
30 50.52+13.65 53.0749.04  6.754£0.045  6.746=0.066
40 52.16F15.08 52.6349.05  6.637+0.039 6.628=+0.091
50 50.95+13.86 51.3948.58  6.335£0.110  6.390=0.207
70 53.73+H15.64  51.76£10.51 6.297+0.189  6.230+0.219
80 47.67+28.04 55.25+8.38  6.116£0.371 6.101+0.352
90 63.42+17.07 60.3149.03  5.954+0.368 5.995-0.388
Reperfusion
5 29.11 £3.51 16.7249.60* 6.9611+0.104 7.166+0. 104
10 28.74+3.29 22.8448.35" 7.0144+0.072  7.006=0.269
15 27.05+2.88 22.234+7.15" 7.019£0.077  7.0827+0.192
20 27.07 +5.47 18.2544.25% 6.9514+0.185  7.02740.222
25 24.10+5.19 19.2643.05 " 6.96410.072  7.043+0.087
30 22.48 +5.83 19.62+5.25" 7.031+0.175 7.050+0. 147
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