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[Purposel

The number of people requiring nursing care or support in Japan is expected to increase
as the population ages. Therefore, it is very important to extend healthy life expectancy, so
that individuals can lead an independent life without the requirement of nursing care
when they get older. For this reason, exercise intervention through training should be
considered. Another factor to consider is that older women are estrogen-deficient due to
menopause. Estrogen deficiency may affect protein metabolism, but the mechanism for
this is unknown. The purpose of this study was to determine the quantitative and
qualitative effects of estrogen on skeletal muscle growth induced by training at a cellular
level.

[Methods]

Ten-week-old female F344 rats were divided into two groups: (1) the sham surgery
(SHAM) group, in which pseudo-surgery was performed (control group), and (2) the
ovariectomy (OVX) group, in which the ovaries were surgically removed. Following surgery,
the rats were given an eight-week postoperative recovery. Following this, the OVX group
was further subdivided into two groups: one receiving estrogen (OVXE) and the other
without (OVX). Estrogen administration involved subcutaneous insertion of a 178-estradiol
pellet. The rats from each group (G.e., SHAM, OVX, and OVXE) were assigned to a
sedentary or training group (six groups (n=6) in total). The rats in the training group were
subjected to exercise that involved climbing a ladder once per three days. A total of 20
climbing sessions were conducted over this period. 48 hours after the final climbing
sessions, the rats in each group were weighed. The rats were then anesthetized with
isoflurane, and were sacrificed by cardiac resection. The flexor hallucis longus muscle was
removed from each rat, and frozen sections were prepared. The cross-sectional area of each
myofiber type was measured using the myosin heavy chain technique. In addition,
BODIPY493/503 (a fluorescent dye that accumulates and localizes in fat droplets) staining
was performed to quantify the content of intramyocellular lipid IMCL).

ANALYSIS: Two-way analysis of variance (ANOVA) was performed for each myofiber type,
and multiple comparison tests were performed using the Tukey honest significant
difference test. Statistical significance was set at p < 0.05.

[Results]

The cross-sectional area of Type Ila and Type IIx muscle fibers showed a remarkable
hypertrophy in the training groups, indicating a main effects from training and estrogen,
respectively (p < 0.05), but interaction was not statistically significant. In the area of
IMCL-positive muscle fibers, the main effect from training was observed and significantly
increased (p < 0.05). In contrast, the IMCL density in IMCL-positive muscle fibers showed
an effect from training and decreased significantly (p < 0.05). However, the main effect of
estrogen was not significant.

[Conclusion]
The results of this study suggest that estrogen has no effect on the hypertrophy of
myofibers and the fat accumulation in myofibers during the training.



