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Changes of adenylate pool and energy charge in mitochondria isolated from rat brain

exposed to hypobaric hypoxia

LIU Jun-ze, GAO Wen—xiang, CAO Li-fei, SUN Bing-yong (Department of Pathophysiology. College of High Altitude Military Medicine,
Third Military Medical University, Chongqing 400038 China)

Abstract: Objective To investigate the mechanisms in energy metabolism of brain dysfunction during acute
hypoxic exposure and adaptation to hypoxia during chronic hypoxic exposure by comparative study of the energy status
and adenosine triphosphate (ATP) production ability in mitochondria of rats exposed to acute and chronic hypoxia.
Methods Wistar rats were randomly divided into normoxic control group, acute hypoxia group and chronic hypoxia
group. The acute and chronic hypoxic exposure models were established by exposing rats to a hypobaric chamber sim-
ulating 4 000 m above sea level for 3 days and 30 days. Then rats were sacrificed at sea level and at simulated high
altitude. Brain mitochondria were isolated by centrifugation program. The size of adenylic acid pool (ATP, ADP,
AMP) in mitochondria was separated and measured by high performance liquid chromatography (HPLC ). The ATP
poduction rate of mitochondria was measured by adding succinate into the response medium in isolated organelle in
vitro. Results Compared with that in the normoxic control group, no change of the total size of adenylic acid pool in
mitochondria was found during acute and chronic hypoxic exposures (P> 0. 05). The content of adenylic acid in mi-
tochondria in chronic hypoxia group was higher than that in acute hypoxia group (P<<0. 05). The content of ATP in
mitochondria decreased by 65. 1% and 33. 5% in acute and chronic hypoxia groups, respectively. Partial recovery of
ATP content was obsewed in chronic hypoxia group, but APT content was still lower than that in the control group (P
<Z0. 05). The ratio of ATP to total adenylate pool in acute and chronic hypoxia groups was respectively 41. 5% and
42.5% of that in the mormoxic control group. Both acute and chwnic hypoxic exposutes had no effects on enemy
charge of the mitochondria (P>>0. 05). ATP pwoduction rate of oxygenating succinate in isolated owanelle in vitro
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decreased by 41. 5% in acute hypoxia group, but no significant difference was found between the chronic hypoxia

group and the control group. Conclusion A cute hypoxic exposure can significantly decrease the energy reserve of

brain mitochondria. The main cause is the drop of ATP production ability in mitochondria. However, chronic hypoxic

exposure can partly restore the enewy reserve. This suggests the wle of mitochondrial adaptation in the body adapta-

tion to hypoxia.
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