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What role aromatase plays during the life stage in female?
Makio Shozu
Department of Reproductive Medicine, Postgraduate School of Chiba University

Summary: Estrogen plays essential roles in life stage events of female. The production rate of estrogen is deter-
mined primarily by the expression of aromatase, a unique estrogen-synthesizing enzyme, which is regulated by
alternative use of promoters of aromatase genes (CYP19A1). Physiological roles of estrogen on the life stage
events were discussed from the point of view of aromatase promoters. During the pregnancy, placenta constitu-
tively expresses high level of aromatase by use of placental promoter (I.1) and converts fetal adrenal androgens
to estrogen. This provides fetus external-androgen-free milieu to proceed with sexual differentiation safely in
utero. At puberty, estrogen causes breast development and menarche. Estrogen is supplied from the ovary,
where gonadal type of promoter (PII) is activated. Pubertal estrogen also plays crucial roles on bone physiology.
Estrogen, synthesized in the bone though the activation of an extra-glandular type of promoter (1.4), accelerates
bone growth and then causes epiphyseal closure. This action cannot be substituted by androgen even in male.
During the reproductive age, estrogen is synthesized and secreted from follicles, plays essential role in concep-
tion. The promoter used for follicles is gonadal promoter (PII), the most ancient promoter, located the most proxi-
mal to the coding exons. After menopause, estrogen formation is obliterated from the ovary and serum level be-
comes lower compared to that in age-matched male. Instead gonadal promoter, extra-glandular promoters is ac-
tivated in tissues such as breast, which may cause excess amount of in estrogen, which eventually leads to
breast pathology. In conclusion, alternative use of promoters of CYP19A1 is involved in the life stage events of
female, through the estrogen as a product as well as clearance of androgen as a potential threat for female.
(Menopause&Women's Health Jpn 2013;20:432-438)

Reprint requests: Makio Shozu, Department of Reproductive Medicine, Postgraduate School of Chiba University, 1-8-1 In-
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