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The effect of menstrual cycle on muscle protein catabolism after resistance exercise

Mai Kameoka

Abstract
PURPOSE: Blood concentrations of female sex hormones, such as estrogen and
progesterone, are known to change during the menstrual cycle, and are high
during the luteal phase (LP) and low during the early follicular phase (FP). As
reported in previous studies, estradiol is known to exert an anabolic effect on
humans. A few studies have shown the catabolic effect of progesterone on muscle
tissue. There is no report of differential effects on muscle protein catabolism due to
differences in the menstrual cycle. The purpose of this study was to determine
whether acute resistance exercise at different phases of the menstrual cycle alters
muscle protein catabolism in young women.
METHODS: Eight young, healthy female subjects were studied throughout the
menstrual cycle (menstrual phase, follicular phase, luteal phase). Participants
performed an acute high-intensity resistance exercise (leg press: 8 repetition
maximum, 8 sets). Urine samples were collected during 24 h after acute
high-intensity resistance exercise. Urine samples were assayed for urea nitrogen,
3-methylhistidine, and nitrogen balance. Serum 17B-estradiol and progesterone
concentrations were measured on the study day.
RESULTS: Serum progesterone concentrations were significantly greater in the
luteal phase than in the follicular phase (P < 0.01). The results showed no
significant differences after high-intensity resistance exercise in the urinary
excretion of urea nitrogen, 3-methylhistidine, or nitrogen balance, during the
menstrual phase. |
CONCLUSION: Menstrual cycle phases and associated changes in female sex

hormones had no effect in muscle protein balance after resistance exercise.
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Table 1. Physical characteristics of the throughout the menstrual cycle

Menstruation Follicular Luteal 1 Luteal 2
Age, yr 19.4+0.5 - - -
Height, cm 162.1+ 2.0 - - -
Weight, kg 56.4 = 1.7 56.9 = 2.0 57.4 + 1.7 56.2 = 1.9
Percent body fat, % 20.2 = 1.5 216 £ 19 214+ 1.5 20.8 =+ 14
Skeletal muscle mass, kg 249+ 1.0 24.6 £ 1.0 24.9 £ 0.8 246 + 1.1
Toral body water, 0 33.0 £ 1.3 32.6 £ 1.3 33.0 £ 1.0 32.6 £ 1.3

Values are means + SE.
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Table 2. Serum hormone concentrations of estradiol
and progesterone throughout the menstrual cycle

Hormone concentration Follicular Luteal
Estradiol, pg/ml 98.9 + 33.6 104.1 £ 25.1
Progesterone, ng/ml 0.3+0.1 454929

Values are means + SE. *P < 0.05 vs. Follicular.
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Table 3. Ovarian hormone and urinary constituents in fluctuate depending on the E/P

E/P1 E/P2 E/P3 E/P4

Estradiol, pg/ml 119.4 +29.8 50.8 + 15.0 76.4+10.3 82.7+32.8
Progesterone, ng/ml 0.4+0.1 0.3+0.1 2.3+£0.8 45+ 3.0
E/P, pg/ng 361.7+78.0 209.6 £ 76.8 70.6 + 20.9 45.6 + 10.8*
Urine volume, ml/24h 1032 = 161 783 = 77 939 * 186 1043 = 218
Creatinine, g/24h 1.0 £ 0.1 1.0 £ 0.2 0.9 = 0.2 1.0 £ 0.3
Urea Nitrogen, g/g creat. 5.8 = 0.2 5.8 = 0.3 6.0 = 0.3 6.1 = 0.7
3-Methylhistidine, pmol/g creat. 184.1 &= 6.4 164.2 = 7.0 173.7 £ 4.4 180.8 = 13.7
Nitrogen balance, g 12.0 £ 0.6 13.6 £ 1.3 12.3 £ 1.0 137t 14

Values are means + SE. E/P; oestrogen to progesterone ratio.

*P <0.05vs. E/P1.
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