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Phosphate Metabolites measured by Ip.MR Spectroscopy in Mild Hypothermic brain

following Transient Forebrain Ischemia in Gerbil
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Abstract High-energy phosphate metabolism (ATP, PCr, Pi) and intracellular pH were sequentially measured with gerbil
(50-60g) with a transient (15 min.) bilateral carotid artery occlusion models using *'P-MRS during ischemia and after reperfusion in
ild hypothermic (34°C n=10) and normothermic (37°C n=10) group for 1 week They were also evaluated by histopathology:.
During ischemia there were no statistically significant differences in any metabolites in both groups. However, after the reperfusion,
metabolic recovery of mild hypothermic group was significantly faster and about 10-20% higher than in normothermic group. One
woek after ischemia, energy metabolism was gradually decreased about 10-20 % in both groups. In histopathology, pyramidal cell
damage in hippocampus was 35 % in average in mild hypothermia, and 82 % in normothermia. The neuronal damage in cerebral
cortex was 24 % in mild hypothermia, and 59 % in normothermia.  The results of the present experiment imply that the protective
effect of mild hypothermia is due to the high recovery rate of ATP and PCr and the prevention of 2nd decline of high phosphate energy.
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Table 1

Physiological data in normothermic and mild hypothermic gerbils daring MR spectroscopy experiments

arterial pH  arterial PCO;(mmHg) arterial PO;(mmHg) BS(mg/dl) MABP(mmHg)
NT MHT NT MHT NT MHT NT MH HT MHT

Preischemia 736%0.03 733%0.02 36.1+38 382%2.1 106 43 104+3.2 120+21 109%31 1155 103t6
Ischemia 728+0.03 73214003 42.7+42 432131 107+58 102+38 135+16 130+26 14418 128+7
Reperfusion
60min 725+0.04 7.29+0.05 403+09 42.1%35 101£9.6 101*2.1 139+12 132+18 115+5 103%5
24hr 735+0.03 7321003 36.0+41 37.1%52 10583 104t6.1 124+31 122+28
7days 7364003 733+0.02 362143 38.9+44 101 +51 11046 11921 112+20

NT: normothermia  MHT: mild hypothermia
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Neuronal injury and astrocyte reactivity in mild hypothermic and normothermic group

Hippocampus(H-E) cortex(H-E) hippocampus(GFAP) cortex(GFAP)
MHT(%) 36+15(0) * 24+15 (0) * 2.566%1.56 (0.37+0.28) * 1.0340.84 (0.07+0.07)*
NT (%) 82+10 (0) 59+11 (0) 4.48+1.27 (0.15+0.12) 4.74%1.96 (0.04£0.03)
():control MHT: mild hypothermia NT: normothermia

*p<0.01 compared to the normothermic and control group
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