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The synthesis and function of melatonin in the ovary

Itoh, Masanori

2,900,000 870,000

arylalkylamine N-acetyltransferase AANA
T) acetylserotonin 0-methyltransferase (ASMT)
AANAT  ASMT AANAT

Melatonin is originally identified in the pineal gland, where it is synthesized en
zymatically from serotonin by the sequential action of arylalkylamine N-acetyltransferase (AANAT) and acet
ylserotonin O-methyltransferase (ASMT). Our data revealed that AANAT and ASMT are expressed in the adult r
at ovary. like the pineal gland. AANAT protein is localized to the oocyte, corpus luteum, and medulla incl
uding mast cells. AANAT protein was found in oocytes at all stages of follicular development, and its leve
Is in oocytes increased progressively throughout the follicular development. Furthermore, we showed that m
elatonin is synthesized from serotonin in oocytes. Melatonin synthesized in the oocyte may be implicated i
n its own growth and/or maturation, for example, by acting as a calmodulin antagonist and/or an antioxidan
t.
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Fig. 1. Expression of melatoni hesisi AANAT and ASMT in the ovary, (a) RT-

PCR for AANAT and ASMT mRNAs, M, mnictuiar weight standard; O, ovary; P, pineal gland; C,

control (performed with gene-specific primers on ovarian RNA without reverse transcription
treatment). One ovary and two pineal glands were obtained from adult ( 10-week-old) female rats in
pro-oestrus, The pineal glands were used as positive controls for expression of AANA Tand ASMT,
The expected 325-bp product corresponding 1o AANAT and the expected 363-bp product
corresponding o ASMT were amplified from total RNA from ovary and pineal gland samples
(top and middle panels). In addition, the expected 166-bp product corresponding to B-actin was
amplified (bottom panel). (b) Western bloiting for AANAT protein. The mobilities of the
molecular size standards are shown on the left. O, ovary; P, pineal gland. One ovary and four
pineal glands were obtained from adult (10
pineal glands were used as positive comtrols, The amounts of loaded protein was as follows: ovary,
15.8 pg; pineal gland, 16.2 pg. The anti-AANAT antibody specifically recognised a protein witha
molecular mass of 24 kDa in ovary .and pineal glnnd samples. Results presented in both (@) and (&)
are ive of three ind
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