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Regular Endurance Exercise Decreases Blood Pressure via Enhancement of
Angiogenesis and VEGF Expression in Spontaneously Hypertensive Rats
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This study investigated the effect of endurance exercises on blood pressure, angiogenesis, and the vas-
cular endothelial growth factor (VEGF) expression in the skeletal muscle of spontaneously hypertensive
rats (SHR). Five week old SHRs and Wistar-Kyoto rats (WKY) were randomly divided into 3 groups:
Wistar-Kyoto rats (WKY, n=9), SHR control (SHR-C, n=9), and SHR endurance exercise training (SHR-E,
n=9). Endurance exercise training was performed on a treadmill (12-20 m/min, 0% grade, 60 min/day,
5 days/week, 16 weeks). Systolic blood pressure was monitored with the tail-cuff method. The expression
of VEGF protein and capillary density were identified using western blotting and H&E staining in
the soleus muscle, respectively. Systolic blood pressure was reduced by endurance exercise in SHR
(7<0.05). The capillary density of skeletal muscles in SHR-C was lower than in WKY (z<0.05), but it
was recovered by endurance exercise training (SHR-E) compared to SHR-C (z<0.05), and VEGF protein
was also increased by endurance exercise training compared to SHR-C (p<0.05). These data suggest
that the enhancement of capillary density via an increase of VEGF expression in skeletal muscles by
endurance exercise training could be an important factor to inhibit blood pressure elevation in SHR.
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Fig. 1. Endurance exercise training suppressed the elevation of
systolic blood pressure in spontaneously hypertensive
rats at 16 weeks. Each data showed meanSD. *p<0.05
vs. WKY. *p<0.05 vs. SHR-C and WKY.

Fig. 2. Results of H&E staining in soleus muscle of sponta-
neously hypertensive rats. A and a: WKY; WKY seden-
tary, B and b: SHR-C; SHR Control, C and c: SHR-E;
SHR exercise. Microscope were used by 100X (left panel)
and 300X (right panel). Scale bars are 100 um.
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Fig. 3. Endurance exercise training increased capillary density
in soleus muscle of spontaneously hypertensive rats.
Each data showed mean=SD. *p<0.05 vs. WKY. *p<0.05
vs. SHR-C.
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Fig. 4. Endurance exercise training increased expressions of
VEGF in in soleus muscle of spontaneously hyper-
tensive rats. VEGF expression represents densitometric
values. Each data showed mean+SD. *p<0.05 vs. WKY.
"1x0.05 vs. SHR-C.
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