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Table 10 Values of body weight (BW), systolic blood pressure (SBP), blood urea nitrogen (BUN), serum

creatinine (Scr) at Week 12

Group BW (9) SBP (mmHg) UP (mg/day) BUN (mg/dl) Scr (mg/dl)
Sham 376 + 5** 132 & 7** 15.05 + 0.76** 16.9 + 0.3** 0.34 £ 0.02**
Control 313+9 184 = 7 105.68 *+ 19.42 573+ 84 1.39 £ 0.14
Ex 312+ 12 158 + 8 76.77 £ 9.46 528 £ 1.9 1.00 £ 0.06
Ex + OLS 327+ 12 159 = 7 48.32 = 9.61 53.0 £ 8.2 1.00 = 0.16
Ex + AZN 319+9 150 = 7* 72.58 + 8.57 54.0 + 3.6 1.00 = 0.04
Ex + OLS + AZN 341+ 8 133 & 7** 26.41 £ 6.97** 348+ 3.4 0.65 £ 0.05**

Sham = sham operation; Control = no exercise; Ex = chronic exercise with treadmill running (20 m/min for 60 min/day,
5 days/week); Ex + OLS = Ex + olmesartan medoxomil (10 mg/kg/day); Ex + AZN = Ex + azelnidipine (3 mg/kg/day);
Ex + OLS + AZN = Ex + OLS (5 mg/kg/day) + AZN (1.5 mg/kg/day). Values are expressed as the means + SEM.

*p<0.05, **p<0.01 vs. Control.
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Figure 10 Representative cross sections of extensor digitorum
longus muscle from rats in the A) Control (no exercise); B) Ex
(chronic exercise with treadmill running of 20 m/min for 60
min/day, 5 days/week); C) Ex + OLS [Ex + olmesartan
medoxomil (10 mg/kg/day)]; D) Ex + AZN [Ex + azelnidipine
(3 mg/kg/day)]; E) Ex + OLS + AZN [Ex + OLS (5 mg/kg/day)
+ AZN (1.5 mg/kg/day)]; and F) Sham groups. Sections were
stained for dipeptidylpeptidase 1\V-alkaline phosphate (DPPIV-
AP) methods. Scale bar = 100 um. All images were taken at
the same magnification. The arrow indicates the capillary.
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Figure 20 The capillary density (CD) in the extensor digitorum
longus muscle (EDL) in the Control (no exercise); Ex (chronic
exercise with treadmill running of 20 m/min for 60 min/day, 5
days/week); Ex + OLS [Ex + olmesartan medoxomil (10 mg/
kg/day)]; Ex + AZN [Ex + azelnidipine (3 mg/kg/day)]; Ex +
OLS + AZN [Ex + OLS (5 mg/kg/day) + AZN (1.5 mg/kg/
day)]; and Sham groups at week 12. *p < 0.05, **p < 0.01 vs.
Control; "p < 0.05 vs. Sham; "p < 0.05, " p < 0.01 vs. Ex. The
CD inthe Ex + OLS, Ex + AZN, and Ex + OLS + AZN of the
EDL muscle was significantly higher than that in the Control
group at Week 12.
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Figure 30 The capillary-to-fiber ratio (C/F) in the extensor
digitorum longus muscle (EDL) in the Control (no exercise);
Ex (chronic exercise with treadmill running of 20 m/min for 60
min/day, 5 days/week); Ex + OLS [Ex + olmesartan medoxomil
(10 mg/kg/day)]; Ex + AZN [Ex + azelnidipine (3 mg/kg/day)];
Ex + OLS + AZN [Ex +OLS (5 mg/kg/day) + AZN (1.5 mg/
kg/day)]; and Sham groups at week 12. *p < 0.05, **p < 0.01
vs. Control; T p < 0.05 vs. Sham; Tp < 0.05, ™ p < 0.01 vs. EX.
The C/F in the Ex + OLS, Ex + AZN, and Ex + OLS + AZN of
the EDL muscle was significantly higher than that in the Con-
trol group at Week 12.
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Figure 40 Changes in total running distance (TRD) between
Week 0 and 12. Control (no exercise); Ex (chronic exercise
with treadmill running of 20 m/min for 60 min/day, 5 days/
week); Ex + OLS [Ex + olmesartan medoxomil (10 mg/kg/day)];
Ex + AZN [Ex + azelnidipine (3 mg/kg/day)]; Ex + OLS +
AZN [Ex + OLS (5 mg/kg/day) + AZN (1.5 mg/kg/day)]; and
Sham groups. *p < 0.05 Week 0 vs. Week 12. The TRD in the
Control group at week 12 was significantly shortened at Week
0. The TRD in the Ex, Ex + OLS, Ex + AZN, and Ex + OLS +
AZN significantly elongated with the treatments for 12 weeks.
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Effect of Combination Therapy with Chronic Exercise, Azelnidipine,
and Olmesartan, on Skeletal Capillaries, Exercise Endurance,
and Renal Function in a Rat M odel of Chronic Renal Failure
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The purpose of the study was to assess the renal and peripheral effects of chronic exercise (Ex) as well as the
effects of the combination therapy with Ex, olmesartan (OLS), and azelnidipine (AZN) in arat model of CRF. Male
5/6-nephrectomized Wistar-Kyoto rats were divided into the following treatments: A) no Ex (Control); B) Ex (run-
ning speed of 20 m/min, 60 min/day, 5 times/week); C) Ex + OLS (10 mg/kg/day, po), D) Ex + AZN (3 mg/kg/day,
po), E) Ex + OLS (5 mg/kg/day) + AZN (1.5 mg/kg/day), and F) Sham. The rats were treated for 12 weeks. Com-
pared with Control, Ex + OLS significantly increased capillary density (CD), capillary to fiber ratio (C/F) in the
extensor digitorum longus, and total running distance (TRD) by treadmill test. Ex + AZN significantly increased
CD, C/F, and TRD and decreased systolic blood pressure (SBP). Ex + OLS + AZN in particular significantly im-
proved not only CD, C/F, TRD and SBP but also urinary excretion of protein (UP) and serum creatinine (Scr). These
results suggest that the combination therapy with Ex, OLS, and AZN controlled SBP, increased capillaries, and
enhanced exercise endurance without renal complicationsin arat model of chronic renal failure. It is also suggested
that controlling SBP aids in the development of the capillary network in the skeletal muscle.

(JJpn Coll Angioal, 2007, 47: 171-178)
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