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Figure 1 Biphasic effecst of hypothalamus-pituitary-
adrenal(HPA) axis neurohormonal reactions after
severe brain damage. The suitable release of
catecholamines minimize the injured brain. However,
excess release of catecholamines and vasopressin
produces insulin reisted hyperglycemia, increase brain
tissue lactate, and difficult to release of oxygen from
binding hemoglobin by reduced 2,3
diphosphoglycerate(DPG).
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Figure 2 The cardio-pulmonary & metabolic changes
following excess release of epinephrine after severe
brain injury
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Figure 3 The changes of serum catecholamines,
vaspressin and growth hormone in coma patients at
admitted time after severe brain damages
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Figure 4 The three stress reactionsafter severe brain
damage throughout hypothalamus-pituitary-adrenal
axis
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Figure 5 The effects of hyperglycemia and increasing
of brain tissue glucose for changes of brain tissue
lactate and nereuronal hormones
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Figure 6 The neuronal toxicity of brain tissue
glutamate increase with correlated to increasing of
brain tissue lactate.
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Figure 7 The effect of excess release of vasopressin
for BBB dysfunction, activate of cytokines, stress
hormones, and brain tissue temperature
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Figure 8 The changes of nuural-metabolic changes
after severe brain injury
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