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ABSTRACT
Effect of hyperglycemia in renal glomerular hemodynamics

Koichiro Homma
Department of Internal Medicine, School of Medicine, Keio University

Elevated renal perfusion pressure (RPP) elicits constriction of renal afferent arterioles (AFF), which com-
prises two mechanisms, myogenic response and tubuloglomerular feedback (TGF). This study examined
whether pressure-induced AFF constriction was impaired in acute and chronic hyperglycemia. Intravital
CCD camera was used to visualize the renal microcirculation. In normoglycemic rats, elevated RPP caused
17.56+2.0% AFF constriction. Acute hyperglycemia by infusion of high glucose solution elicited AFF
vasodilation, and blunted the pressure-induced constriction (-8.7 % 1.094). In contrast, the same elevation in
plasma osmolality with mannitol failed to alter the basal diameter or the pressure-induced constriction of
AFF. In acute hyperglycemic rats, both gadolinium (a myogenic response inhibitor) and furosemide (a TGF
inhibitor) inhibited the pressure-induced AFF constriction. During the inhibition of myogenic tone by
gadolinium, the inhibition of nNOS by S-methyl-L-thiocitrulline (L-SMTC) restored the acute hyperglyce-
mia-induced impaired AFF constriction, but this ameliorating action was absent during the TGF inhibition
by furosemide, suggesting selective activity of nNOS-associated NO on TGF. Similarly, in chronic hyper-
glycemic (Zucker obese) rats, myogenic response and TGF were blunted, and L-SMTC ameliorated the
blunted TGF response. In conclusion, hyperglycemia causes impaired pressure response in both acute and
chronic hyperglycemia. The blunted response is attributed to impairment in myogenic and TGF-mediated
AFT constriction ; the latter effect is caused by enhanced activity of nNOS.

Key Words : afferent arterioles, myogenic response, tubuloglomerular feedback (TGF), hyperglycemia,
nNOS
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FiclELTTEIRAL TV (p<00]) (FIK). B
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AL 24 (148203 &£ b 133+04 um,
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%. p<0.05).

ArEY=9L (10mg/kg) KoTic7awi F (16
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FETFTTORIELD SEMTH -7 (-95+1.2%, p<
0.05). BIEIC7 o+ 3 FIFEEFICE T 5 IE0E @ M
&h (-39*0.7%, n=10), EFMEE7 » rDO7 0+
IFEAETORIEL Y EBTH - (-7.8108%,
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(18 42 i 5k 3)
16

+
14 '\’I"

12
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10
160

1201

80

BEME (mmHg)

40 °

FOR HAMBHRERERICOERME, fEtEMnmc s 206 R ERmGE 580
TREERSIMETAF IS 35 1 5 BMME LA 0 4 3MABBRBORLERY. &RETELERIERAT

TRY.
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