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Objective: The aim of the present study was to elucidate the sex difference and role of female 
reproductive hormones in the regulation of muscle blood flow.  
Methods: We examined the brachial blood flow response to handgrip exercise and flow mediated 
vasodilation (FMD) in the brachial artery in young healthy men (n=7) and women (n=7). We tested 
the women three times: during the early follicular, ovulatory, and luteal phases of the menstrual cycle. 
In the muscle blood flow study, the subjects performed sustained isotonic handgrip exercise at 20 % 
of their maximal contraction force for 5 min. %FMD was evaluated by a standard method.  
Results: Brachial blood flow increased immediately after the onset of handgrip exercise in women, 
while blood flow increased gradually in men. In women, hyperemic response occurred with a 
relatively small increase in blood pressure (5-8 mm Hg), suggesting that immediate vasodilation is 
the mechanism for exercise-induced hyperemic response. In contrast, the hyperemic response 
accompanied with increased blood pressure in men (16.5 ± 3.0 mm Hg). %FMD during the ovulatory 
(11.6 ± 1.2 %) and luteal (9.7 ± 1.1 %) phases in women was significantly larger than that in men 
(6.1 ± 0.4 %). The magnitude of the vasodilatory response immediately after the onset of exercise 
was correlated significantly with %FMD.  

Conclusion: Immediate vasodilatory response is the primary mechanism for the exercise-
induced hyperemia in women, while the contribution of increased perfusion pressure is relatively 
large in men, indicating important sex differences in the mechanism for blood flow regulation. The 
data also suggest that endothelial function, which is influenced by sex and female reproductive 
hormones, plays an important role in the immediate vasodilatory response at the onset of exercise. 
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