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ORIGINAL
Effects of hyperglycemia on neuronal excitability in the nucleus tractus

solitarius and the area postrema

Miki Harima® ?, Kazunari Hisadome?, Yoshiyuki Hirai?, Hitoshi Maezawa?®
Yoshimasa Kitagawa® and Makoto Funahashi?

’

ABSTRACT : To investigate the responsiveness of brainstem neurons to circulate glucose, we have to know about the
quantitative estimation of temporal changes in blood glucose levels and the concurrently measured brainstem neuronal
excitability during the elevation. In the present study, we used male Sprague-Dawley rats (250-500 g) and measured c-Fos
expression in the nucleus tractus solitarius (NTS) and the area postrema (AP) in the animals with 24 h food deprivation
and an intraperitoneal (i.p.) injection of saline containing 1.1 M glucose or saline (10 ml/kg in each).

Blood glucose concentration peaked at 15 minutes after ip. injection of glucose and then gradually decreased for 90~
120 minutes toward normal levels. At 2 hours after injection of a glucose solution or saline, animals were anesthetized
and fixed with 4% paraformaldehyde, and coronal sections (35 um thick) were obtained from the brainstem. Expression
of c-Fos protein in the brain sections were detected by using the immunostaining method. Significant increases in the
number of c-Fos immunoreactive (Fos-ir) neurons were found in the NTS of animals injected with glucose as compared
with animals injected with saline. The number of Fos-ir neurons likely to be increased in the area postrema, but a
statistical significance was absent. This data suggested the increases in the neuronal excitability of glucose responsive
neurons in the NTS or the increases in the excitability of NTS neurons responded to appetite-related peptides released
during the elevation of blood glucose levels. We also found that changes in the excitability of area postrema neurons

during the elevation of blood glucose level were not parallel with the NTS.

Key Words : glucose, blood glucose level, the nucleus tractus solitarius, the area postrema
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