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Studies of micro-vascular dysfunctions in diabetic complications.
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Diabetic complications are correlated with dysfunction of small arteries. The obje
ctive of this study was to identify alterations of endothelial cell-denuded micro-vascular including mesen
teric artery second branch (MA2) and interlobar artery (ILA) contractions as typical small arteries. Both
MA2 and ILA tissues were isolated from male type 2 diabetic ob/ob mice aged 16&#8211;22 weeks and age-matc
hed control (Lean) mice. Phenylephrine (PE)-induced contractions were assessed under normal and high-gluco
se (HG; twice normal glucose concentration) conditions using our originally established measurement system
. In MA2, PE-induced contractile responses were reduced in ob/ob mouse and HG-dependent enhancement of the

contraction also suppressed compared to the Lean mouse. Oppositely, contraction in ob/ob mouse ILA was in
creased and HG-dependent enhancement was also detected. These findings indicated that the diabetic micro-v
ascular functions were individually altered in each tissue.
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Fig. 1 Micro-vascular force measurement system
(pickup wires).
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mice Lean ob/ob
n 5 5

BW (9 27.0+32 49.5+3.8%
Plasma  Fasting (mg/mL) 1393+ 10.4 410.6 +22.9*
glucose OGTT (mg/mL) 2229+10.9 399.2 + 15.5%
Insulin (uU/mL) 38.6+3.9 155.5 £9.6%
PL (ug/dL) 206.1+17.3 292.5 + 20.0%

FFA (EQ/L) 11652+ 71.7 9713 +19.1

TG (mg/dL) 373+3.7 43.9 +4.5%

t-Cho (mg/dL) 107.1+13.6 191.2+9.7*

Table Body weights and blood parameters of Lean and
ob/ob mice. Body weight (BW), 12-h fasted and OGTT (1
g/kg, 30 min post administration) and plasma glucose levels
were measured in 16-22-week-old Lean and ob/ob mice.
Levels of plasma insulin, phospholipids (PL), free fatty acids
(FFA), triacylglycerol (TG), and total cholesterol (t-Cho)
were measured as described in Materials and Methods. *p <
0.01 vs. Lean mouse (Student’s t-test).
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Fig. 2. Effects of PE on isometric force response under
normal and HG conditions in MA2 isolated from Lean
and ob/ob mice. MA2 tissues were isolated from Lean (A)
and ob/ob (B) mice; subsequently, 50 mM KCl-induced
isometric force development (UN/mm tissue) was measured
as described in Materials and Methods. Following rinsing of
tissues, indicated concentrations of PE were introduced under
normal and HG (HG-PSS for 30 min) conditions.
PE-induced

isometric force responses in MA2 of Lean and ob/ob mice are

Concentration—response  relationships  for
indicated under normal (open) and HG (closed) conditions.
Each value represents mean + SEM of 5 independent

determinations. *, p<0.01 vs. normal glucose conditions.
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Fig. 3. Phenylephrine (PE)-induced force development
in endothdial-denuded renal (RA) and interlobar (ILA)
arterial rings under normal- and high-glucose conditions.
Isometric force developments in RA (A) and ILA (B) isolated
from C57BI (circles) and ob/ob (squares) mice were measured
as described in “Materials and Methods”. Vascular tissues
were pre-incubated under normal (open) and high (closed)
glucose conditions at 37 °C for 30 min. Thereafter, indicated
concentrations of PE  were cumulatively added.
Concentration-response  relationships ~ for ~ PE-induced
responses in RA and ILA were calculated as pN/mm tissue
length. Each value represents the mean + SEM of five
independent determinations.  * p<0.05, ** p<0.01 vs
response in normal-PSS. # p<0.05, ## p<0.01 vs C57BI

mouse.
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