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    Abstract

The excitation of the renal sympathetic nervous system plays an important role in the development of ischemic acute kidney injury (AKI) in rats. We have reported that intravenous treatment with GABA has preventive effects on ischemia/reperfusion (I/R)-induced renal dysfunction with histological damage in rats. However, detailed mechanisms of the action of GABA on the renal injury were still unknown. Therefore, in the present study, we aimed to clarify the detailed mechanisms of GABA in ischemic AKI in rats. Ischemic AKI was induced by clamping the left renal artery and vein for 45 min. Thereafter, the kidney was reperfused to produce I/R-induced injury. Intravenous or intracerebroventricular treatment with 3-[[[(3,4-dichlorophenyl)methyl]amino]propyl] diethoxymethyl) phosphinic acid (CGP52432), a GABAB receptor antagonist, abolished the suppressive effects of intravenously applied GABA on enhanced renal sympathetic nerve activity during ischemia, leading to the elimination of the renoprotective effects of GABA. Intracerebroventricular treatment with GABA or intravenous treatment with baclofen, a selective GABAB receptor agonist, prevented I/R-induced renal injury equivalent to intravenous treatment with GABA. However, intravenous treatment with bicuculline, a GABAA receptor antagonist, failed to affect the preventive effects of GABA on ischemic AKI. Therefore, we demonstrated the novel finding that the preventive effect of GABA on ischemic AKI through the suppression of enhanced renal sympathetic nerve activity induced by renal ischemia is presumably mediated via GABAB receptor stimulation in the central nervous system rather than peripheral GABAB receptor.
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	AKI
	acute kidney injury
	BUN
	blood urea nitrogen
	Ccr
	creatinine clearance
	CGP52432
	3-[[[(3,4-dichlorophenyl)methyl]amino]propyl]diethoxymethyl) phosphinic acid
	CNS
	central nervous system
	i.c.v.
	intracerebroventricular
	I/R
	ischemia/reperfusion
	i.v.
	intravenous
	NE
	norepinephrine
	Pcr
	plasma creatinine concentration
	RSNA
	renal sympathetic nerve activity
	Ucr
	urine creatinine concentration
	UF
	urine flow.
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