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Behavioral and Physiological Effects Induced by the Acute
Administration of Melatonin in Healthy Young Men*

Sook-Haeng Joe, M.D.,** Min Nam, M.D.**

— ABSTRACT Korean J Psychosomatic Medicine 5(2) : 195-204, 1997 —

Objectives : The behavioral and physiological effects following low doses and high doses of
melatonin have not been fully explored. In this study the authors investigated the nature and
extent of the hypnotic effects, oral temperature, blood pressure effects, performance effects and
subjective feelings following the acute administration of low pharmacological oral doses of
melatonin at mid-day.

Methods : Thirty-five healthy young medical students were randomly assigned to receive
6mg of oral melatonin(N=11), 12mg of oral melatonin(N=12) or a placebo(N=12) in a
double-blind, placebo controlled trial. Measures of the behavioral and physiological effects used
in the study were Stanford Sleepiness Scale, Digit Symbol Substitution Test, Trail test and
visual analogue scale for subjective feelings. Oral temperature and blood pressure were
measured. The subjects were studied between 10 : 00 and 16 : 00 hours. Data were analyzed
by using repeated — measures analyses of variance(ANOVA).

Results : Melatonin produced statistically significant effects on oral temperature, but there
were no significant effects on time and the dose X time interaction. There was a significant
difference on oral temperature between the 12mg oral melatonin group and the placebo group
at 12 : 00 and 16 : 00 hours, but no significant difference between the 12mg and the 6mg
oral melatonin groups. Melatonin produced a dose-related increase in subjective sleepiness and
had significant effects on time, the dose X time interaction. There was a significant difference on
subjective sleepiness among the placebo, 6mg, 12mg oral melatonin groups at 13 : 00-16 : 00
hours. Melatonin did not produce statistically significant dose-related effects on subjective
fatigue but produced significant effects on time and the dose X ime interaction. There was a
significant difference on subjective fatigue between the 12mg, the 6mg oral melatonin groups
and the placebo group at 13 : 00 hour.

*E = aAE 1996\ 109 25~26% ThPNA AN B3] A 393} FA)she )34 T2 TEHIS
z2djetz o sojst AR
Department of Neuropsychiatry, College of Medicine, Korea University, Seoul, Korea
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Conclusions : These data indicated that acute administraton of melatonin at mid-day
increased subjective sleepiness and fatigue but decreased oral temperatures. These effects were

shown espedially in 12mg oral melatonin group.

KEY WORDS : Melatonin - Temperature - Sleepiness - Performance - Fatigue.
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AU £33N BHEE WU T28(na-
tural hormone)22, F2 o AA=n] A o
& 59 A3E FAH:= Q8 = o= 4
A k. 2y 1950d el AE- dAgel xrlde
Yo A B4S 44 Barl, 1970dde o] &
of] 9ol &gt A7} ol Foi A 7] AF AT}

A EUL BE AEANA vF 715S Role
g, A 457 53 @57 d58 23 A
ZF A% (time signal) 2 #H83ks A0 =E B Ar-
endt 1994). " ¥, 53] s-5HFFEH ZFA
= 437) g5S 233 d g5y, XTRFA
EolEs B g% &, AzME FugEs 7
FA7IE Aoz AgEr

A detEde] 23 2 AH g disiy #4
o] Z715hAA Be dFE0] JPH: Y} 2%
AAEU G T F 3~44 7 T FAHo|
NHeg Axe FAREEN7} Yeht(Vollaths
1981), ZA4E 2 A& Foj=g]A gh(Dollins
% 1994 : Deacon® Arendt 1995)% 39, =& 3
Az Ao BHEYS T o= 29 WH AA)
AlA(internal body clock)?] Azhe FH71AY &=
% FE Jed, dztedY ol g3 +H % 7]
e AA 25 48 oy ZAEAA N A=A
7Fs A& AN F= Aot o8 g 7VeAE v
2 3 AFE0IA, WekEdL u]3 ARt lag) Z
oFzk At 2%-(night shift work)e} #HAR +HAZ ]

B3 aupHoly, AN 3 I FFF(de
layed sleep phase syndrome), 3913} :=21¢]A{2]
24N FH-ZHF7] vlE71SHR A FHF] Bl
& Aol »uHcHArendts 1988 : Petrie
% 1989 Folkard% 1990 : Dahlitz% 1991 ; Sa-

mel¥ 1991). E& H2o= 2729 4 239 @
HEUS T3S W o5 +H9] H(sleep qu-
ality)& A & UG 2uéEa ek (Zhda-
novag 1995).

a3y AF7HAY AT gREe dEde] &
HEF Tt 2 AL T3 QS Bo, dAEY T
oz AF 2 AP "ot ol59 1A disiME
A ol HA 23 Ao}, EF ojE AT
AREL APEIS Foate A7, 713, 34, §9
£%F 3o ut G AnE 21t 9l7]) HEd
B =3o] Ha glen, 53] 423 daEd 5y
T3] dg 7wy =g A3 58 GYgsi
233 gt}

AF7HA FUelA deteEde] Folgaie] dig A
AZ] Q77 vlH| & Aejoltt, wEkx HtEd &3
of g ould A7 Yo L) dAREUS
A3 A A 4832 FEige o A3 st
(A&, g9, 9, 3%3 (performance) & 52

A 5|27 A B Yol nn A
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g oadigtel AgEel 200 S 1A
A A AALE dide s AAsIY. AA 3578
e T3 FE3 A T2 R, o8
A 4z detEd 6mg(119), 12mg(12%), 2k pl-
acebo, 12%)& Foatch. ddSdlA daEd B
Aoke] AL YFEE o83 TR vigos G
vk = FAT AAojsty, A e ¢
28 Eore Hrlsle H=(Beck's Depression In-
ventory, Spielberg’s State-Trait Anxiety Inve~
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1, olEdAE H7 15:9HYH BA9 AgsdH
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HAG TF T& VL E siglon, £ FHUAE
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A ddE WY dated 571 7HE B A
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# 5% FAs8. 7 AL € ke 2R
st A58 254 (Digital Thermometer)$ &
FE 7 AE ol &, #a-44g A, uke
Azt F8EQ 27 58 4] A8 e
22 WY ES AT

1) Y™ HAK(Digit symbol substitution test,
DSST)

o] ZAle AAEE H7kHe AAIR A&H F
AFY, A4H 74, A FEE, 254 ¢
Al &350 §e58Ee Wrkske Aot Wy
9749 =2} 7155 BAY F& AEA 90z
o AAE Al G 713F o= Ax) A
A3 AAEE7tE S gt ZEsA A
g3ld 71 AFE ASE Yrigh,

2) FHYN(Trail test A, B)

A5 ANH FH5HE FHe Ao
A¥3 BYe=z FEH gt A¥L ¥H3U AR
PEo] EolA ujA o] e Ao ¥ L 1 £4
o w3 w=1 AsA dFsks Aolx, BYEL ¥z
9} o] Uujylo] HAA YEo] EJA] wjxHe] gl
Aeje) 19e B3 W5 Go A4S W} 7hE
A w23 JgsHA ddsis Aol o] AAle 549
AFY AGHRAL, EEE, 944 §5848 55
EZAE F UE =70l

3) DRLZF-ANUFH YA (Visual analogue sca-
le of fatigue)

Fe3Q H27E FAE] 93t 100mm ZHole]

AR F2ol e AE ¥ ZalA] Yrieh $Zo= o F

YZEY 2 J1esta 27 AEE B &,
#5022 RE 9 AZE mm B2 38}

4) AHRC ABME(Stanford sleepiness scale)

FH-ZH] AEHE A% FHHERE, YWY 244
g, @713t 7) 148, Fae] Fee oA F2 4
Aotk 7} 24, 7o) YA SAE| HEA = oot
7} 33, Wt ozt wx] oka Y&l st 44, e
7b ¥4 gtk £AEC] T 53, €94 v
At gadst 63, 7o A7t YEG. 2 FolE
7t TA, HolE e 7} 84& YEhT

2. 34N9

o}zl AFEL repeated measure ANOVAE
olg3te] HetEd Fojo wE Z} Hlse] A Izt
wste] olg EMEAY. AFHFoRE 2 Wl
HE A Fdzde] Zelrt Qe AE detrr) 93
Scheffe test& o]-8at L, 2 ¥l s} Azt
2 A Jazk zgolrt e AE dolir] fiA
Bonferroni's testE AMR-8}gch,

B a7 o] 89 54 T2 7P SAS 6.0 At
B3t ¥43k5ict.
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Fig. 1. Mean oral temperature measured at intervals through-

out the day after ingesting 6mg(n=11), 12mgnh=12)
of melatonin or placedbo(n=12) at 11 : 45 hours.
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Fig. 2. Mean systolic blood pressure measured at intervals
throughout the day after ingesting 6mg(n=11),
12mgin=12) of melatonin or placedbo(n=12) at
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Fig. 4. Mean response scores on the Digit symbol sub-
stitution throughout the day after ingesting 6mg(n=
11), 12mgn=12) of melatonin or placedbo(n=12)
at 11:45 hours(decreased performance is in-

11 : 45 hours. dicated by higher scores).
—@— drug 1 : placebo —@— drug 1 : placebo
90 —&— drug 2 : 6mg 25 —a&— drug 2 : 6mg
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Fig. 3. Mean diastolic blood pressure measured at intervals
throughout the day after ingesting 6mg(n=11),
12mg(n=12) of melatonin or placedboin=12) at
11 : 45 hours.

Fig. 5. Mean response scores on the Trail A test throughout
the day after ingesting 6mg(n=11), 12mgh=12) of
melatonin or placedboln=12) at 11:45 hours
(decreased performance is indicated by higher scores).
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FAM o Aol BA2M(F(5, 160)=11.36,
p<.0001 : F(5, 160)=20.17, p<.0001 : F'(5,160)
=29.67, p<.0001), A1Tto] ALTF Al A} 259
A g ZEe] welA] = el
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Fig. 6. Mean response scores on the Trail B test throughout
the day after ingesting 6mg(n=11), 12mg(n=12) of
melatonin or placedbo(n=12) at 11:45 hours
{decreased performance is indicated by higher scores).
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5.35, p<.0001), AFEHS E9 12444 2.5 14
Atolo] F&H mEol FostA FUHHNAL, &F
2X|9| A 3A] AtoleA = tHA] Bl EE = APS HAY
(1] : Mean(8D)=6.17(1.53), 2*] : Mean(SD)=
5.34(1.50), 3*] : Mean(SD)=5.99(1.82)). Alzt3}
£F79) A52E FAE F9319=0(F(10,160)=
2.30, p<.01), 12mg FoATAAE 12719 14}A}e]
o ¢4 w2zo] FosHA F7IHJUL, 6mg FA
TN E QF 1A]5H 24140l F7HE KA.

Z} el Az £8-8-2 Fig. 83 2t &
AEY Fo2 Q8] F230] FAFA F7HEAHE
(2.32)=14.72, p<.0001). AFFAZF A3, 12mg F
o 7(Mean(SD)=3.72(1.30))°] ¥<Ji=T 6mg
Foj o vle] FAFEEEo] FrestAl F7HEU2H,
ek zF(Mean(SD)=2.10(0.70))3 6mg FoiT
(Mean(SD)=2.82(1.28))3lo= BAIdeZ {93
A FAR 6mg FATNAM GA E2lgol F718
e BYY, B3 A7kl meEx e Eejgo] Rt
A Z7HE A2 (F(5,160)=18.05, p<.0001), AFE
A% A7 FAFIARE 2% N7RE EER0] #
ojatA FURIA R, OF 2ol Q.F 3AAjoldllE f
gEHA FAHE e EH104] - Mean(SD)=2.
09(0.61). 12A] : Mean(SD)=2.51(0.98). 1A] : Me-
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—aA— drug 2 : 6mg
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Fig. 7. Mean response scores on the Visual analog scale of
fatigue throughout the day after ingesting 6mg(n=11),
12mgin=12) of melatonin or placedbo(n=12) at
11 : 45 hours(decreased performance is indicated by
higher scores).

Fig. 8. Mean response scores on the Stanford Sleepiness
Scale throughout the day after ingesting 6mg(n=11),
12mgin=12) of melatonin or placedbo(n=12) at
11 : 45 hours(increased sleepiness is indicated by
higher scores).
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an(SD)=3.02(1.34), 27 : Mean(SD)=3.46(1.36),
3A] : Mean(SD)=3.09(1.50)). 2% 3|9 oF 44
dlAE At whE Rol7} vehdA] ¥kt A7k &
F 29 35AE ZAE FF A= Yehted(F
(10,160)=8.43, p<.0001), Fig. 63 o] AEY
£ FAEA 1580] A o] FA 1247 E259] #
Aqg F7Ph veiten, 14 olFFHe A A
A o) Kolu gl

E £

19603t xo] HSo=2 Lernerst Case(1960)7F
dREdS JF3d Fxe IR aHRE =3
Aok Budl o], 27)9) FEUTLENME o|F
EAE e A FeolEly] BHoke o
Fo] Fagoz nor} o]F Q7tiMe dtEdY
FERE Zoo O B AFERE] ARHIE
g, Anton-tay$(1971)& 100mge] WlELS ¥
ANz7b AFse] A FH FEENE BOsET,
Cramer%(1974)& AFA7|ZHAE o 88 A+
oA FHAA 50mge] WtEUS AAFARE A3 A
AEFH7E udA F71EE Al AAEF 2t
s, FUFTARE] Zolbdohi Byt ®
& Lieberman$(1984, 1986)& wAI7to) 240mg2
dHEYS BT F9319, e IAFHLIES FA
39S deot ued AFEHE BHYvkn sigoen,
Dollins5-(1993)& 2%¢] "EY-S o T3}
< 9 FHHQ Fg9] Fie AL 2 FASYHAL
o] whgAjZte] QJuiA AssiArt Busigct. o
2} vhdd] JamesS(1987)2 1mg® 5mgel mel-
atoning A7E AAdA F 11X T3 #3}
ARFTAENE Bolx| et st o, w3l 2zt
£ QA A9 3T FAENA 0.5~5mge]
A EUS §£3 A3} FHAH) $4S Bt
(Arendt% 1988 : Dahlitz%s 1991 : Palm 5 1991).
Hoe] dFEAgME A% HREC(0.3 == 1.
Omg)e 72 £& AY(LF8N T 2590 &
AE o, FUGEAAME FEEY FES #H
2219 FB7) QuigiAl FolRE BF, Hudy
t}(Zhdanova% 1995).

olgd o ATAREE FTHHRY, WEde]
ARFHEI}E WHEY FE7t 7P G A7t
o T dof] dojuin, YA AZEdo] 7=
AE WAIZH Fogke Afole T3l JAFH &
#H7t e} gketn A9, A% Qg Fes
fritg Aol (Waldhausers 199000t A17HAE8}
7 oo} #Ae] gle FAYN(Arendts 1988
Palm% 199DolAe FHE FZ8= Ao HAZ
o =3 18 & 233 §F(pharmacologic
dose)9] dtEY Tt AAHHY ozt W EY
FEERO A 58 5558 2ty AYFHE
g oyl Aoz Balrh, a8y e 8 F 4
33 {2 (physiological dose)dllx¢] A A
H2d =5 ok ope), dFHA ¥ AHRES B
a3t glojA, detEd Fojo oigh §33) g
FA M oFA7A] AFEA FREHT YA F
3 Aejolt), =3 d2tede] WA EHI] ok
AR AAFAHAA, FH FA 9] 457 BF |
3ol 2 A aFHAA e g =8 A E gl
ok X F7R F2etE L33 i AFE] gii-ro]
TEFES ARRE] R, E QFdME FET
H £FFN T A LF 8= 6, 12mgs HHE
d Fog3o g A},

I A# B dpoae FRH 2o dtEd
Fo] 3 gjokZoA uiglE AolE BE ojel
2 %9 Aol WA dtEUY FFTt 7t
3 A 2.4 1245l £ o] Aol
o 3 6mgTH 12mgT AloldE fo§ AolE
Holt Fo| FojgFo] Foldd e} APsrAay
T Uil F7ree AR & o, d57] #EAA
o 9% aug FAHY] ke WREUY] ¥FEE
o] §44 Z7I= A% AP AAFHARZ A7
g & ook FoiF AR gt &8¢ Aolst
PR, WHEIE FqA] 1580] Ad o] F
Q 12A13-H 2.3 2A71A] EE]go] F&tA F7lstth
7} o] F AIZHE T ZAHAY ARt W& lol7} 1
ERR] gt ey B Aol MAALe] A7
Eo] diEde] 93 Hio FURFEIF At
(minimum latency)g AE3] ¢ = oy 7
A 28-S BAY Ak deteEd §£o § 1589
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Al 135%Ate] ot &3] AHEWUS 12mg F3
TAME, FoghA] 7587 1358 Ateldd 2%14)9)
2NAtolell Al Jazel @A zlolE BT didE
E9 FBAQ B 93 dziEde] FHENE
fr=3h=d Zel: A7Hsleep onset latency)S o
2F 258 9A 60%0] ZYHZhdanovas 1995)3 8}
Y, dgEde] £3¢] ©g TRAEEA] THAIR
< gl wEA Ae s A RoA|Z o
A = dE A Zhe oig A e e dejo|t), =g
dalede] sHENE &3¢ vlgee AYA, oh
H 93 oj" Q] (threshold windows)oll <Jg 7
QA= o}Z7HA] =To] Hi Qlrt. whebA FF E o
T AEsEE £3E T o B - 3e L3k
dlEyd Fojo g FHfEETRY oig d5e} o}
€8 FHOYAA 55 ol 83t ABHQ Frie ¥
ssjojok & Hart S oot ¥ut ojye}, WeE
W Fo] AF] AfEY EFFEE SHTOEN, A
4o A e YFELd FHLTEA L) A
FA i d77 2o g RAes AlgdT),

WelE s} A2 Alo]o] BA Wigt HxY Ak
FolAE, 7H200~1200mg)] WIHEUE sy
& o FAALo) ZAHREE BadcH(Carman%
1976). X3 Cagnaccis(1992)% Dawson’s(1992)
2 2 EU-L 0.1~5mgs A 153 Ax} £ F
AR &o] AuilA AEE Budlgion], =3 Ba-
dia%(1991) Myerss(1994)2 ozt gre 1S &
ot 43 deiede Zidty FAAEL SRS
Buslyrt. E3 Strassman$(1991)L AR
F(0.05~0.lug/min)8) FHEIS AF3HE q,
B o o ogk A9 e JAAAHSS B
st olgA gurxow wWalEUn A& Ko
@AV} JE Ao2 ¥uHu e, E dpiixE
L3 ©E ou)glEe Aol Holx| ggkor} dE
d Bl A& #93 ASE HeFE v, d)
Eda A2l 45 qUAE 27T a8y
o} 71A] olzjg A L&A} detE e AHAI &
FR1Z] o ofd ofxpAQl AAel g A &
A= 2] gt

o] A2 u)xE HE Fo|7] Y5t B A7
A e 53 HAL FHE ATFToEA A

2o A3t v F Q= 9ReNE HAsE 5 A
=& 3k 28y o AAFQ He] FAA
ohd B9 F7A L FA3IA7] Wi o] FX7}
AA A& BE3A grjsia YE AW A7
A71E = AU

FF AAEY B 3o dIEd YFFEE F
AEozH, AIZH HIe) & HFFTe A2
7, B I 4gBAE g a7 2
28 Ro= Algdr),

oty depede] #3 dFEnEL 254 B
&t Morton® Naik(1989)% 25mg® 50mg9] =
ZEY FAAldE uiddes B #AE BT,
5mg E& 12.5mgollAE uigle et ¥isE 2
o)z gty Bustw gEd), B AFAE 6mg
% 12mg FoT BFA A2 uide 4
o1& BolA| Fdrh. wepr FH7T AR ¢
ATFENAN Yehd AMYH LHFolide] dWeEUS F
oj3l-g o dge WalE Belvm spAse] B o,
B a7l Axg 3] Feto) ¥3E 2498 &
WE A=A o AHIE 3R & k.

WHEIS FAH0 2 Fajgh 7o HutAQ A5
Foll 98 Fohx AAH2 et o] TSN
eSS 543 Fo dukrrt Hold $ut ope} &
& Wh2- A1 7H(simple reaction time)ol Zojx| 1, B3
A AEE s AAFA ] g T 2H
£ 2903 geidz JAHWynna} Arendt 1988 :
Dawsons 1992 : Dollinss 1993). 28u} ¥Hg-A|3H
d RojAE A7EA mEA 7] e O A94E
B3l ged(Liebermant Lea 1988), ¥ g7l
ME gulglE AolE HolR it} 53] FAHPAL
(Trail test)ell oid= 238 A7l wat 8%y
o] E= AEE Hiwed, ol Ante HAPL
DA 2] SR EEA Yehe SEEaE 239

Arendt 5(1984, 1985)2 173 A4 A d=lE
d 2mgs 0¥ 5Al0 A2 5% A3 g2y F
7ttty B wE%y, Nickelsen's (1989)2 2z}
EUS ofgd] R3S o Fu3Q s2ge] 37t
33, A £o519L e FA Wi} gtz
Basig. & dFoME FRHQ N2 e
) & Aol YUY 12mg FH7o] Ao g
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273 6mg FAFEY F7HEE S BEdh 2
2 Al dek o WstE neied, daked
< FAFA 1580] Ad 12X 8E LFIN7AR F3
A z2zo] foJstA F718tHen, 2F 2494 3
Al AtolelME TA] Bl EEe AFE BT 53] Al
23 S37he] A5 AE a3y} e, & 12
mg FATNAE 1249} 1AA}ool] 33 2 7to]
T3 F7HERR, 6mg FATAIAE 23 1A%
E] 2x]Alolo]l F7HERA). o) B dTolA Fojgt 1
ZGedo] ALFUARZE B LA o WA F
74 g2 o] Yehdts A& 4 5 AUt

T3 FH4 e delEdoz opjd EE%
F Azhd wdsleRie] vizatied, ol E8¥d
FHY s 270o| M2 JFE S AR S &
% 9t} 23y Arendt 5(1984)2) A7dA 4%
o) Aty §o dpiMe Fa g27te] FA4 &
239 drep| doe 449 4F7] 8l 93-S
ujx)7] fEolgtn Busty glerng g FH
A g2zte] dadAdl daiMe g &3] Wt
o} FAAZ 58 2HEY 5 B} AAG A7)
g8 Aoz Algdrt.

B AN Ueht B8 aoksid, 430 dlE
UE @Az FAF02 FA3HS o £HE BA
el fedida, FAAEL uidA AHAL
o, £33 g 27| Frlste UL HAFYL #
712 FHERE B EHAQ FL dEd
o & FEE FHT )5S ANE A G4
ZtAo] HJow, olgA AR Ao it & Al
=39S doll= A9 FAAA FA5HE Ho|HA
HAAY AR 5& FAsHE o & F e 7
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