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Effects of the Menstrual Cycles on Metabolic Response to
Prolonged Aerobic Exercise

Fumi SHIMIZU?, Shuichi KOMIYA, Tetsuro OGAKI
and Takehiko FUJINO

Abstract

A study was conducted to clarify the effect of the menstrual cycle on metabolic response to
prolonged aerobic exercise in regularly menstruating healthy young women aged 22 to 24 years. There
was significant variability in the basal body temperature between the follicular phase and the luteal
phase. Determination of the luteal phase was based on blood progesterone levels (mean=+SD;
follicular phase 0.66+0.23 ng/ml; luteal phase 10.2+5.5 ng/ml)-. In the follicular phase and luteal
phase, six of the women (mean®SD; body fat 23.7+4.6%; Vo.max 37.1+4.8 ml/kg/min) were
s.ubjected to 40 min of bicycle ergometer exercise at an intensity representing 55% of their measured
Vo, max. Venous blood samples obtained before and during exercise (10, 20, 30 and 40 min) were
analyzed for levels of substrates (glucose, FFA, acetoacetic acid) and hormones (LH, FSH, E.,
progesterone, insulin, adrenaline, noradrenaline, leptin). Exercise-induced changes in substrate and
hormone patterns were compared in the follicular phase and luteal phase .of the menstrual cycle. The
relative intensities of exercise were similar in both phases (means*=SD, Vo.max values corresponding
to 54.6+4.2% in follicular phase and 55.3+2.9% in luteal phase: p>0.05). The 40-min respiratory
exchange ratio (R) was significantly lower in the follicular phase than in the luteal phase (p<0.05).
For both cycle phases, blood glucose and insulin levels remained relatively constant throughout the
exercise period. The lower basal FFA concentrations observed in the follicular phase did not reach
statistical significance. When compared with resting values and, contrary to observations in the
luteal phase, FFA concentrations in the follicular phase were higher at the end of exercise. In both
phases, increases in blood noradrenaline and adrenaline concentrations were observed during the
exercise period. There were no observable changes in leptin levels during exercise in either the
follicular or the luteal phase. The present results demonstrate that most of the substrates and
endocrine responses to prolonged aerobic exercise are similar in the follicular and luteal phases of the
menstrual cycle. Therefore it may be concluded that the phase of the menstrual cycle has little or no
effect on exercise-induced metabolic responses. However, in the follicular phase, several unexpected
responses occurred: 1) the respiratory exchange ratio was significantly lower, 2) no exercise-induced
glucose or insulin increment was observed, 3) there was a greater FFA response.

Key words:follicular phase, luteal phase, glucose, FFA, respiratory exchange ratio
(Journal of Health Science, Kyushu University, 23:65—73, 2001)
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Fig 1. Experimental protocol
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Table 1. Age and some physical caracteristics of the subjects.

A B C D E F Mean+SD
Age,yr 24 23 23 22 23 22 22.8+04
Height, cm 154.7 152.6 1573 159.6 155.6 164.2 157.3+4.1
Body Mass, kg 49.36 46.94 59.44 54.54 50.64 48.30 51.54+4.66
TBFM, kg 13.7 12.2 171 11.6 1.2 8.0 12.31+3.0
SFM, kg 25 23 43 11 1.6 0.8 21+12
IFM, kg 11.2 9.8 128 104 9.6 7.2 10.2+1.9
LBM, kg 35.7 348 424 43.0 394 40.3 39.2+3.4
BMI, kg/m* 20.6 202 240 214 209 17.9 20.9+2.0
WHR 0.82 0.74 0.91 0.72 0.77 0.80 0.80£0.07
%Fat 217 259 288 21.2 22.1 16.6 23.7+4.6
VOo,max, ml/kg/min 27.5 38.7 373 41.1 39.1 38.6 37.1+4.8

TBFM: Total body fat mass, SFM: Subcutaneous fat mass, IFM: Internal fat mass

LBM: Lean body mass, BMI: Body mass index, WHR: Waist-to-hip ratio
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Fig 2. Phase differences in basal
progesteron and leptin level
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Fig 3. Minuto-to-minute changes in heart
rates and percent of maximal oxygen
uptake.
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Fig 4. Minuto-to-minute changes in respiratory
exchange ratio (R).
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Fig 5. Phase differences in TG, FFA, NORAD, glucose, insulin and AD at

basal levels.
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Fig 6. Minuto-to-minute changes in free-fatty

acid and glucose levels.
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Fig 7. Minuto-to-minute changes in adrenaline,
noradrenaline and insulin levels.
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Fig 8. Minuto-to-minute changes in leptin
levels.
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