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Abstract

The effect of menstrual cycle on the blood glucose and FFA and relating hormones during 3h
bicycle exercise, (BE: at 60%V0, max), and on the utilization of plasma FFA and blood glucose by
working muscle during lh hand-grip exercise (HGE), were examined for four women, aged 38—40
years in foricular (FP) and luteal phase (LP). Two sets of HGE (60 min at 10 and 20% MVC) were
performed, first HGE before BE and second HGE during last 1h of BE, at 60% VO,max. The
uptakes of FFA and blood glucose were calculated from the forearm blood flow and the difference of
the concentration of arterialized venous and venous blood glucose and FFA. The concentration of
blood glucose both at rest and during BE was markedly higher in the LP than FP. On the otherhand,
the concentration of FFA was almost higher in the FP compared with in the LP. No significant
difference was found in glycerol concentration during both exercises of LP and FP. A significantly
augmented uptake of FFA during HGE in FP observed compared with that in LP, while no significant
difference was found in the uptake of blood glucose between LP and FP. Significantly higher level of
plasma epinephrine and lower of serum insulin in FP was observed during both exercise in all subjects,
while the consistent difference was found on the other serum hormones such as norepinephrine or
cortisol etc. From these results, lower blood glucose concentration at rest and during exercise in FP
seems to increase epinephrine secretion and higher epinephrine seems to augment plasma FFA
utilization during exercise.
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Subj Age Height Weight VO, max Grip Strength

(yrs)  (em)  (kg) ol -kg'mr! (kg)
A 40. 7 159 51 34.3 28
B 41,5 154 58 38.4 31
G 41.8 158 54 32.2 27
D 40. 4 155 43 44.6 30
Subj. Estradiol Progesterone Menstrual Cycle
(pg. ml™") (ng.ml™1) (Days)
F L F I,
A 289 101 1.:2 5.4 28-—.30
B 64 68 0.2 11.3 28 — 30
G 57 33 0.2 3.9 28 — 30
D 144 144 0.3 13..83 26 — 28
|[EXPERIMENTAL PROTOCOL |
Blood Sampling ' .’ " .’ " " ‘ " ‘.' .’
Blood Flow— 4 883 383 38 50 0 0 B8 BBCDS
Sapgen pune HoH H H H
B f 0 60’ 90 120" 150’ 180"  210° 240 3007
[ est 'I 4
Recovery E
Bicycle Exercise | ]
5keg 5kg
kg 3kg
Hand Grip Brrcise——— [——1 | ]
H1 H2 H3 HA4

Fig. 1. The experimental protocol.
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Fig. 2. Individual changes of blood glucose during bicycle exercise in follicular and luteral phases.
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Fig. 3. Individual changes of plasma FFA during bicycle exercise in follicular and luteral phases.
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Fig. 6. Individual changes of serum cortisol during bicycle exercise in follicular and luteral phases.
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Fig. 8. (A) Arterialized venous and venous blood glucose concentration difference
and (B) blood glucose uptake by forearm during hand-grip exercise in
follicular and luteral phases.
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Fig. 9. (A) Arterialized venous and venous plasma FFA concentration difference and
(B) FFA uptake by the forearm during hand-grip exercise in follicular and
luteral phases.
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