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In the present study, we investigated serum cortisol levels in TBI 
cases, which is a form of stress that results in the secretion of 
increased serum cortisol levels immediately after trauma, that is, 
within 6 h of injury, decrease and trend to normal during overtime 
and recovery of patients. In this study, there was an increase in 
serum cortisol levels in severe TBI cases, whereas there was a 
gradual decrease in serum cortisol levels with the recovery of 
patients. In conclusion, we observed increased serum cortisol 
levels immediately after trauma. ….



Mitochondria are the double membrane organelles 
providing most of the energy for cells. In addition, 
mitochondria also play essential roles in various cellular 
biological processes such as calcium signaling, apoptosis, 
ROS generation, cell growth, and cell cycle. Mitochondrial
dysfunction is observed in various neurological disorders
which harbor acute and chronic neural injury such as
neurodegenerative diseases and ischemia, hypoxia-
induced brain injury. In this review, we describe how 
mitochondrial dysfunction contributes to the 
pathogenesis of neurological disorders which manifest 
chronic or acute neural injury.

Abstract
Neurons are particularly vulnerable to mitochondrial dysfunction due to high energy demand and 
an inability to proliferate. Therefore, dysfunctional mitochondria cause various neuropathologies. 
Mitochondrial damage induces maintenance pathways to repair or eliminate damaged organelles. 
This mitochondrial quality control (MQC) system maintains appropriate morphology, localization, 
and removal/replacement of mitochondria to sustain brain homeostasis and counter progression 
of neurological disorders. Glucocorticoid release is an essential response to stressors for 
adaptation; however, it often culminates in maladaptation if neurons are exposed to chronic and 
severe stress. Long-term exposure to high levels of glucocorticoids induces mitochondrial 
dysfunction via genomic and nongenomic mechanisms. Glucocorticoids induce abnormal 
mitochondrial morphology and dysregulate fusion and fission. Moreover, mitochondrial trafficking 
is arrested by glucocorticoids and dysfunctional mitochondria are subsequently accumulated 
around the soma. These alterations lead to energy deficiency, particularly for synaptic 
transmission that requires large amounts of energy. Glucocorticoids also impair mitochondrial 
clearance by preventing mitophagy of damaged organelle and suppress mitochondrial biogenesis, 
resulting in the reduced number of healthy mitochondria. Failure to maintain MQC degrades brain 
function and contributes to neurodegenerative diseases, including Alzheimer's 
disease, Parkinson's disease, and Huntington's disease. However, mechanisms of glucocorticoid 
action on the regulation of MQC during chronic stress conditions are not well understood. The 
present review discusses pathways involved in the impairment of MQC and the clinical 
significance of high glucocorticoid blood levels for neurodegenerative diseases.



Conclusion - Overall, evidence supports the notion that acute and 

chronic stressors influence various aspects of mitochondrial biology, 

and that chronic stress exposure can lead to molecular and functional 

recalibrations among mitochondria. Limitations of current animal and 

human studies are discussed. Maladaptive mitochondrial changes that 

characterize this subcellular state of stress are termed mitochondrial 

allostatic load. Prospective studies with sensitive measures of specific 

mitochondrial outcomes will be needed to establish the link between 

psychosocial stressors, emotional states, the resulting neuroendocrine 

and immune processes, and mitochondrial energetics relevant to 

mind-body research in humans.



To determine whether elevations in blood glucose levels were related to 
neurologic outcomes following severe brain injuries in children, 54 patients 16 
years of age or younger admitted to a regional trauma center with a Glasgow 
Coma Scale score of 8 or less over a 2-year period were retrospectively 
reviewed. The mean initial blood glucose level on hospital admission was 
significantly higher in the 16 patients with outcomes of death or vegetative 
state in comparison with that of the 38 patients with outcomes of good 
recovery, moderate disability, or severe disability (288 mg/100 mL vs. 194 
mg/100 mL, t −2.74, p = 0.03). Blood glucose levels correlated significantly with 
indicators of the severity of the brain injury, which were also related to 
outcome. In contrast, blood glucose levels did not correlate with indicators of 
the severity of the extracranial injuries, although the latter were significantly 
related to outcome. Logistic regression analysis resulted in a model for 
prediction of outcome which included the Glasgow Coma Scale score on 
admission and the initial blood glucose level. The odds ratio of a poor 
outcome in this model in patients with blood glucose levels ≥ 250 mg/100 mL 
relative to those with lower levels was 8.3 (95% confidence interval 1.3–53.6). A 
simple prognostic score was derived from the logistic regression which 
improved upon the prediction of outcome using the Glasgow Coma Scale score 
alone in those patients with initial blood glucose levels ≥ 250 mg/100 mL. Our 
findings cannot address the questions of whether glucose administration after 
brain injury in children could be deleterious or of whether controlling 
hyperglycemia could be beneficial, but raise these issues for further study.
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