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Hypoglycemic coma causes brain damage including neuronal death, which results 

in neurological symptoms such as a cognitive impairment, but due to its unclear 

pathogenesis, preventive methods have not been established. In this study, we 

focused on events other than neuronal death that occur in the rat brain in response 

to hypoglycemia, such as white matter degeneration and inflammatory response. 

Inflammation plays a role in neuronal necrosis in response to hypoglycemic coma; 

however, the dynamics of inflammatory response including microglial activation and 

cytokine expression remain unclear. In this study, we aimed to elucidate the time 

course and distribution of morphological changes of microglia and cytokine 

expression in response to transient hypoglycemic coma in the rat cerebral cortex. We 

found that necrotic neurons appeared in the neocortex as early as 3 h after 
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hypoglycemic coma. Necrotic neurons were not observed in the cingulate cortex. The 

necrotic neurons were observed 1 day after hypoglycemic coma in the specific areas 

of the neocortex. Rod-shaped microglia with long dendrites were detected 3 6 h after 

hypoglycemia corresponding to the extent of the neuronal necrosis. Rod-shaped 

microglia were rarely observed from days 1 to 14; instead there was a prominent 

infiltration of hypertrophic and ameboid-shaped microglia. The mRNA expression of 

6 h after hypoglycemic coma 

compared to the controls, while in the cingulate cortex, it significantly increased at 

3 h only. Our results indicate that early and transient appearance of rod-shaped 

e characteristic 

observations in inflammatory response to hypoglycemic neuronal damage in the 

cerebral neocortex, which might contribute to neuronal necrosis in response to 

transient hypoglycemic coma. 

Patients with hypoglycemic coma exhibit abnormal signals in the white matter 

on magnetic resonance imaging. Further, the distribution of the abnormal signals 

-term outcomes. However, precise 

pathological changes in the white matter caused by hypoglycemia remain unclear in 

humans and experimental animals. We aimed to reveal the distribution and time 
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course of histopathological and immunohistochemical changes occurring in the white 

matte during the early stages of transient experimental hypoglycemic coma. 

Histologically, edema was observed in the fiber bundles of the globus pallidus from 

the brains obtained days 1 14. Additionally, myelin pallor and a decrease in 

neurofilament 200 kDa-positive signals were observed on day 14. Microglial 

infiltration to the fiber bundles and astrogliosis were also detected. Observations 

similar to the globus pallidus, except for edema, were also noted in the internal 

capsule. In the corpus callosum, a mild decrease in neurofilament-positive signals, 

microgliosis, and astrogliosis were observed. These results suggest that after 

transient hypoglycemic coma, edema and/or degeneration occurred in the white 

matter, especially in the globus pallidus, internal capsule, and corpus callosum in 

the early stages.
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Parameters Score Degree of pathological findings

Neuronal necrosis 0 None
1 Occasionally
2 Often
3 Mostly

Variously sized vacuoles 0 None
         in the white matter (Vacuolation) 1 Occasionally

2 Often
3 Densely

Decrease of NF-positive signals 0 Undetectable. Densely arranged axons with distinct positive signals
1 Mild. Decreased density of axons with weak positive signals
2 Moderate. Scattered axons with weaker and indistinct positive signals
3 Marked. Rare positive signlas

Decrease of MBP-positive signals 0 Undetectable. Homogenous positive signals in a fiber bundle
1 Mild. Inhomogenous positive signals in a fiber bundle
2 Moderate. Negative signals in most part of each fiber bundle
3 Marked. Rare positive signals

Decrease of olig-2-positive signals 0 Undetectable
1 Mild. Diffusely weak positive signals
2 Moderate. Scattered positive signals 
3 Marked. Rare positive signals

Increase of Iba-1-positive microglia 0 Undetectable
       (Microgliosis) 1 Mild increase with  activated morphology

2 Moderate increase with activated morphology and occasional microglial nodules
3 Marked increase with activated morphology and many microglial nodules

Increase of GFAP-positive astrocytes 0 Undetectable
      (Astrogliosis) 1 Mild increase with slightly thickened dendrites

2 Moderate increase with thickened dendrites
3 Marked increase with hypertrophic morphology

Table 1. Protocol of histopathological and immunohistochemical scoring system
NF, neurofilament 200 kDa; MBP, myelin basic protein;
olig-2, oligodendrocyte transcription factor; Iba-1, ionized calcium-binding adaptor molecule 1;
GFAP, glial fibrillary acidic protein.
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