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Abstract

Plasma melatonin in the seasonal light-period is circadian rhythmically secreted. Maximal secretion showed
at 14 o’clock in summer— and winter-like period, but minimal secretion showed at 5 o’clock in summer-like
period and at 8 in winter—like period. These times of minimal secretions were at the beginning of light period.
Plasma melatonin in the light period is secreted 62.5% more than in the dark period in summer-like period and
45.9% more in winter-like period. Total plasma melatonin in winter—like period is secreted 56.5% more than
in summer~like period. The weights of testis (—20.8%) and body (—7.1%) were reduced in the winter-like
period. By the increase of plasma melatonin in mice, body—- and testis-weights are decreased, on the contrary
by the decrease of plasma melatonin in mice, body and testis weights are increased. In view of the results so far
achieved melatonin changes on the body weight and reproductive organ in mice. It is presumed that melatonin
effects on the metabolism and sex hormone.
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Fig. 1. Circadian rhythm of the plasma melatonin concen-
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Table 1. Plasma melatonin concentrations of the male mice
in the seasonal light— and dark -period
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Table 2. Changes of body and testis weights of the male
mice in the seasonal light— and dark-period

Concentration in the Light-period Dark-period = Total
seasonal period (ng/ml) (ng/ml) (ng/ml)
Summer(LD 15:9) 2.214£0.02 1.26%0.25 1.73£0.14
Winter (LD 9:15)  3.37+£0.28 2.31+£0.30 2.711£0.29

(mean % standard error)
(Each value indicates the mean concentration in the given period)
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Z1elle &F7] 9 B} 75.5%7F F71E E6Ed
< Holx, AL FF7|de ¢F7|IHE 45.9%
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(mean + standard error)
(Each value indicates the mean concentration in the given period)

FXe A o] FAHNT (p<0.05). AFH AHA
FA ek M= FoA4 A vehd(1=10.98,
p<0.05), Aetzrdo] AF A7)l BF &
FE v A e oz FAAR

detzde] 7)%o] AAZ|dd = 3-E wHTG
E ARIE AXF Aol eoln] 3R wrl 9l
o} (Tamarkin et al., 1976; Bartness, 1989). 3] 2E]<]
73$ ezl ofe] FrtslH AAA AT 3=
E 7} galdezn £330 3d=3 A
83, e A7 FREE bl vehs
A o2 Bol(Herbert, 1981) vfg-2o| A 2 $-A}EHA|
delede) Bu|7t AFY d= A4 =229 &
¥)7} EAse] AAe] =77 =, Weted
9] gu|7} Z715hd ubde A4 =7|7F $159
Aoz Fda

AF HAAsle] delede] Bujgko] AL 2
2 78} HGF 22 A7) o Wkt did R o
F 22 A7 AFol A ey, dekEde
)7t G2 AL 2 A7l Aol FaFHNAH
Rate] AgoA AFe] 7t of €3 deted
9] =7} Ftasie dFATAE Pang $(1990)0)
wE3} Aol glom, Karl 5(1990)% 2 dAS
YAEfell A AsA. o] AHeA AEF wle-
2ME g 2 A7)l AFe]l F7MET, A
detede HA EuEE= b, A Fo] Fad A
& 2L APl 8 delEde] W] EH|FH:
Aol A WtEde] Ru|gd] wel ARGz}
AEE At A dew Alsdoh
=3 dateddo] A ARALE EA3) A
A AURE afHes ANHA e 9EL T
= R VS AR (Reiter, 1991) AetEde] A3
WA FAAA WA} ARHES 3L w]F
= 2he-g sl ubdE detede] Fulgke] 2
& 7% AAYAL Azl ouz] ARvt He
Aoz Ao ZrtHE AL 2 gvln 2o



March 2003 Han: 1$14<) A28 357164 o) vehis dehey 2ulopdst Aaaras 24 61

4 £

o] EEANME wAT o|&F AY AN
detgde] AF7|Hoz RujdHe] QA HAEE
233 4L ¥ 8 ohE, ARAL FF)
Z7M = Zol7t v Rl oz AxldiAbe
FF71e w2t AFHEe FA =Y, FA A4
1B = G WAk AME HAT 4 A
o} 22t oS AME FAH oz Flslr]
Bt Az ALl FFE N-g-3} FA7 Rl A o
T} Fv 3289 AP Hidse 497t o
g g3l 2o}

#Ale 2

o] =& 2001d= A Sm w4+ (HRF
-2001-33)e]] &jsted AT L.

gagd

Arendt J. Mammalian pineal rhythms, Pineal Research Rev.
1985; 3: 161-213.

Balzer I and Hardeland R. Thermophotoperiodism In:
Greppin H, Degli Agosti R & Bonzon M (eds), Vistas on
biorhythmicity. Univ. of Geneva, Geneva 1996; 37-50.

Bartness TJ and Goldman BD. Mammalian pineal mela-
tonin: A clock for all seasons, Experientia 1989; 45:
939-945.

Binkley S. Pineal biochemistry: comparative aspects circa-
dian rhythm. CRC Press, Boca Raton 1981; 1: 155-172.

Broadway J, Arendt J and Folkard S. Bright light phase
shifts the human melatonin during the Antarctic winter,
Neurosci Lett 1987; 79: 185-189.

Evered D and Clark S. Photoperiodism, melatonin and the
pineal, CIBA Foundation Symposium 117, Pitman,
London, 1985.

Han S-Z. Melatonin secretion changes upon lightning and
feeding on the bird Delichon urbica, J. Toxicol. Pub.
Health 2000; 16(2): 147-150.

Hardeland R, Reiter RJ, Poeggeler B and Tan D-X. The
Significance of the metabolism of the neurohormone
melatonin: Antioxidative protection and formation of
bioactive substances, Neuros. Biobehav. Rev. 1993; 17;
347-357.

Herbert J. The pineal gland photoperiodic control of the

ferret’s reproductive cycle, in Biological clocks in sea-
sonal reproductive cycles. In: Follet, B. K. and Follet, D.
E. (eds), Wright, Bristol 1981; 261-76.

Huether G. The contribution of extrapineal sites of mela-
tonin synthesis to circulating melatonin levels in higher
vertebrates, Experientia 1993; 49: 665-670.

Karl JD, Dixon ME, Powers JB. Photoperiod history, mela-
tonin, and reproductive responses of male syrian ham-
sters, J. Pineal Res. 1990; 8: 137-152.

Karsch FJ, Bittman EL, Robinson JE, Yellon SM. Wayne,
N. L., Olster, D. H., Kaynard, A. H., Melatonin and
photorefractoriness: Loss of response to the melatonin
signal leads to seasonal reproductive transitions in the
ewe, Biol. Reprod. 1986; 34: 265-274.

Lincoln GA and Short RV. Seasonal breeding: nature’s
contraceptive, Recent progress in Hormone Res. 1980;
36: 1-52.

Pang SF. Melatonin concentrations in blood and pineal
gland, Pineal Research Reviews 1985; 3: 115-60,

Pang SF, Tsang GX, Hong Yip PCY, Tang PL and Brown
GM. Fluctuation of blood melatonin concentrations with
age: Result of changes in pineal melatonin secretion,
body growth, and aging, J. Pineal Res. 1990; 8: 179~
192.

Reiter RJ. Action spectra, dose-response relationship and
temporal aspects of light’s effect on the pineal gland,
Ann. N. Y. Acad. Aci. 1989; 453: 215-230.

Reiter RJ. Pineal melatonin: Cell biology of its synthesis
and its physiological interactions, Endocrinol. Rev.
1991; 122: 151-180.

Reiter RJ, Poeggeler B, Tan D-X, Chen L-D. Manchester
LC and Guerrero JM. Antioxidant capacity of melato-
nin: A novel action not requiring a receptor, Neuroendo-
crinol. Lett. 1993; 15: 103-116.

Rohlf FJ and Sokal RR. Statistics tables, 2nd ed. W.H.
Freeman and Company. New York, 219-312.

Tamarkin L, Westron WK, Hamill AI and Goldman BD.
Effects of melatonin on the reproductive system of male
and female Syrian hamster: Diurnal rhythm in sensiti-
vity to melatonin, Endocrinol. 1976; 99: 1534-1541.

Vieira R, Miguez J, Lema M and Aldegunde M. Pineal and
plasma melatonin as determined by high-performance
liquid chromatography with electrochemical detection,
Analytical Biochem. 1992; 205: 300-305.

Waldhauser F, Ehrhart B and Forster E. Clinical aspects of
the melatonin action: impact of development, aging, and
puberty, involvement of melatonin in psychiatric disease
and importance of neuroimmunoendocrine interactions,
Experientia 1993; 49: 671-680.



