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Changes of energy metabolism in the cortical neurons of newborn rats with cerebral hy-
poxia-ischemia

ShwJuan LI, Jian MAO. Department of Neonatology, Second Clinical Hospital, China Medical University,
Shenyang 110004, China ( Email :Jian64728 @ahoo. com. cn)

Abgract : Energy metabolism of mitochondriaplays an important role in hypoxicischemic encgphalopathy (HIE) .
Thisstudy ams to investigate the changes of energy metabolism following hypoxicischemic brain damage (HIBD) in
cortical neurons of newborn rats. Methods Severrday-old Wistar rats were randomly assgned into a Shamroperation
control group (n=6) and a Cerebrd hypoxia ischemia (HI) group. The HI group was divided into 10 subgroups of 6
animas, sacrificed regpectivdy at 0,2,4,6, 8, 10, 12, 24, 48 and 72 hrs ater HI. The ratsin the Shamoperation
oontrol group were sacrificed at 4 hrs post-operatively. The concentrations of PCr, ATP, ADP and AMP in cortica
neurons were measured with high performance liquid chromatography (HPLC). Results The concentrations of PCr,
ATPand ATP+ADP+ AMP decreased immediately after HI and reached a nadir 0 - 6 hrs ater HI (51 %, 71 % and
50 % of controls, regectively) , returning dmost to normal values by 8 - 12 hrs&fter HI. Twelve hrsater HI the vaues
again decreased reaching a second nadir by 24 - 48 hrspost-Hl (58 %, 61 %, 33 %of controls, regectivdy; P <0.05) .
Conclusions There is a secondary decrease in high-energy phogphates 24 - 48 hrs ater cerebrd HI in newborn rats.
Changes of energy metabolism may serve asindicatorsin evauating the eficacy of intervention for HIBD.

[ Chin J Contemp Pediatr , 2004, 6(2) : 101 - 104]
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Table 1 Concentrationsof PCr, ATP, ADP, AMPand ATP+ADP+AMP in cortica neurons of
ratsin the HIBD group and the Control group (x = s ,mmol/ kg)
n PCr ATP ADP AMP ATP+ADP+AMP
6 2.1698 +0.2334 0.5782+0.0728 0.9191 +0. 1709 1.5814 +0.2186 3.0788+0.2174
HIBD
HIOh 6 1.4115+0.21482 0.4344 £ 0. 0494° 0.7631 +0. 3568 0.5463 + 0. . 0590° 1.5437 £ 0. 4034°
Hi2h 6 1.2969 +0.2021% 0.4126 +0.0677° 1.0124 +0. 2526 0.7204 +0. 21247 2.1454 +0.3336°
HI 4 h 6 1.1305 + 0. 0766% 0.4175+0.0258% 0.9997 +0. 0669 0. 4433 +0.0509? 1.8604 +0.12772
HI6h 6 1.1018+0.1853% 0.4275+0.0258° 1.0197 +0. 0669 0.4601 + 0. 0528° 1.9073+0.1317%
HI8h 6 1.3467 +0.1765% 0.4385+0.0278° 0.8494 + 0. 0860 1.2655+0.1619° 2.5534 +0. 2160
HI 10 h 6 1.9946 +0. 1643 0.4729 + 0. 0500° 0.9388 +0. 0923 0.2043 + 0. 06987 1.6159+0.1715%
HI 12 h 6 1.4305 + 0. 0506% 0.4802 0. 0515 1.0044 +0.1195 0.3183 +0. 25952 1.8029 % 0.2216°
HI 24 h 6 1.2597 £0.1728% 0.3955 + 0. 0559% 0.7899 +0. 3019 0.3501 +0. 12887 1.5354 +0.4638%
HI 48 h 6 1.6786 £ 0.1022° 0.3533+0.0843° 0.3920 +0.18722 0.2571 +0.0842% 1.0024 0. 32702
HI 72 h 6 1.8868 +0. 0892 0.4437 +0. 04072 0.9503 +0. 1253 0.5011 + 0. 0799° 1.8951 +0.1366%
Ta P <0.01; b P <0.05
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