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Abstruct.

The circadian rhythm during sleep and normel physical activity was evaluated in 32 healthy subjects(18
males, 14 females). The recently developed IM—1 portable compact temperature memory was used to estimate
récta.l and skin temperature at 2 min intervals for 25 consecutive hours. The results oObtained were analyzed
as follows.

(1) The minimum mean rectal temperature was Observed between 4:00 a.m, and 6:00 a.m. And the maXimum
mean rectal temperature was Obgerved between 3:00 p.m, and 7:00 p.m,

(2) Between 1:00 a.m. and 11:00 a.m. the rectal temperature of males were significantly lower than those
of females during the luteal phase.

(3) Between 1:00 a.m, and 4:00 a.m, females rectal temperatures in the 1ut§a1 phase were significantly
higher than the follicular phasse.
(4) No significant difference was observed between male and female in diurnal circadiam rhythm.
(5) The duration of the circadian rhythm was 23—24 hours in all subjects.
(6) Thermal circadian rhythm was obtained using COosinor analyzer as follows.
i) Male
Asleep phase:T = 37.07 + 0.66 cos(wt — 80°+ 7x)
Awake phase:T = 37.07 + 0.61 cos(wt — 265°)
ii) Pemale (Luteal phase)
Asleep phase:T = 37.31 + 0.49 cos(wt — 69.5°+ x)
Awake phase:T = 37.31 + 0.38 cos(wt — 237.5%
iii) Female (Follicular phase)
Asleep phase:T = 37.04 + 0.58 cos{wt — 70°+ =)

Awake phase:T = 37,04 + 0,64 cos{wt — 273°)
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e P ERD, EWHTOEMCRIED N EERFNRRIC—COFMELRT T LEE 0 babhTna,
Gierse [, 1842 £, v FOKEBICI—EOCRAEMOD AT L EHLNMC LTS, 19594, Ha.lberg” ek
“physiologic 24-hour periodicity” L BbN Tk P D%, Gircedian Ruythm(LATF C.R.LBEF) LA L 1RE
LTLSk, AMOHBARD C.R. OBEO b LICHRRIIN B L 9ICk ofc, Aschore itk b OREME, B C.R. ki
HL, %aNRD ORAICHEEINARICED LN Y Xa% BRAY ( Free-Running period ) LY, HEOHR
FBIL 24.2~25 0 M TH 5 L B Lk, TOHS ThEXHTIMENSC, COARBIYL 1245M] OBELS
ET530%, APMILEF ( synchronizer ) LU ZhICONWT I MERML b TN, % % C.R.ICHATAEBOE
M%) XaBH L, BRAT R VN p o0, BEG—ABCAETL Tz, T LICKROBLEICHL T,
EFOMES"" L B2 CRICHT D, BRELHBT HXTORMED %, RKOC.R.(CHFT2BER. B
RRICL BP0, TAANEEZBoAIOTH, BRELZBRBICLALL O, BERFEHEO—BRETOLOH%L,
EiC— A CHCEBABOTIE . TOREAAFOIOTH S, hBOC.R. ik, AMOERICTRNTEARA % ME
THHICHb LT, KART— 20ERBZINTHEN,

WO BRI, BEOBTFRULFICONT, REEICH LARBICRT 24 BOCR. 2 RHCHSLZ LICHD,
BREY BREETHOFICRD, ERE, FHE BRBO=A%. 25ME C2SRMERAERE L%,

A hBORAEL XIC, BIZRELANT, SEKBKOEMT 5S5REMAIT (Cosinor 3 ) EfTn ) X445
WaHb7%, |

Hik

I SRR HERME

1. MR

REBTFEE <Y 7 FEMKEREMA RO ELESH, 20~308 (TFHEM24.88 o

BELZFRE<) 7y FERKERRARUFEI], 200~27RCEGER2IR ) . 140 RENILT 76, 218~27
& CPISEM 23.88) , SERBIRT 7 H 20~268 (TH5EM 22.1 ),

2. AERH

BB 3 B~ 7 AR08 KT L%, BEhOBRSBOBEL, 7.62°C~ 36.94CTH o7, AXIFEAE LT,
B OB &3EMHRE L. AMERLLTE D, TREHCHK L TEABE R ALANCHIBRILRIT 20 o2 d8, &K
ZERIBET S L OICHR LA, dh, KRS BEHEMAL DANCHT T L L L, RBHAHEROIEN
Y — AT REEMRE Lk, BEIC—HOFTBICOWTR, TBRLEACKRYE, #L {—AOTH iR
HICERIEBE L Lic,

1. B HE

BREQHEROEN, ThHLORMORKICT, ARBLEBTBELTENRD, FHiR ( Core temperature ) &L
TEBEZ, /MR ( Shell temperature ) & LTEFHRE., FICHHE b FEHIE L,

BIEBAAE A& LT1385 L L, EOBM25EEM, EBh (AL 5% 8.5 mOBICHNT TH— S A 2~ £ WA ), F
HW(EFEPREM)ICY— 3 22— %ML, 2945C 1,/ 100 CHRAITHEICE Lic, BUREILIREESAKICY
- IR E-EBMYHTREEF 2 %o

| 1T

EWR, EFHER, MR OSHFMERFRIEOLORE Y 2T a1k, FERELREMRTERIBOBHRICKS
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1. EWHE & FHRO circadian Ruythm

a) BFOEBELFEFE

Fig.! OMC EBHRO C.RIL, 8 5 R4 CRIKRE (36.41 £0.33°C ) TG L, TOBRTR] 7 8D b 4-A1108%
CHTTERL, F8 50402 TREBIRE (37.68 + 0.24C ) ICEL, TOBRKLICTEEZRL, H24BMTRIERE
CR2 %k, KR THAHFHRI. 4l 5#&105}%&&1&5 (34.54+0.98C ) &R L7, TOBRRAICTHEL, F8
58§22 CTHRBBE ( 30.09 £ 4.50°C) 2R L. TOHK 4 IC LA L,

b) ZFOERELEFHE . :

Fig.2 DI EBHROC.R. (&, FHl 4 B OBUEREE ( 36.65 + 0.40°C ) /R L Th by FH 6 R LFHT 9 RFIC
PT, SWICERAERL, F8 CRR0MCRRIBEE (37.65 £0.24°C ) ICEL, TOBKAICTHELT, #23.58H
THECHE L e, FERIE, 4705 E38MCRBEE (34.17 £ 1.95C ) 2B L. TORTHN IBELKEZBE THE
%R Lk, BRELRA Lk, 5 6 B8 ICRIERE ( 30.18 + 6.08°C ) #7R L, TOBKLA K LERL, B HOR
BIREM 2%,

¢) KFORGH « BRUBICHT 2 ERE & FHRO LK _

RELTEEICERITRER LBRICHTTHS &, Fig. 30 EBHROC.R. [, LFREP T, 48045
3BTRS REE ( 36.82 + 0.48°C ) ZRE\ L., TORIOREECIWMIC LA L, 85 3 RSO ICHREREE ( 37.69+£0.29
CT)ERL, TOBRKRAICTREL, M23RM TRMEICE L 2o ZFIRMAMITIE. 480 4 RO ICRHEREE ( 36.46
0.22°C ) 7R L, 480 6 0 LT 9 BHCHT TRMIC LR L, TOBELOKBER TR LI, 85 6 B2 G
B (37.68 £ 0.33°C ) ZREH L, #230eM5% CRIEICH Lk, RICFHFEOC.R. TR, EHEOEVRM#TE.,
RGEPRO IR L SBEZRL, ERRISBUCER LT 7 R b4 81 9 BB TRIMEFEROBT £/

LR, BECEBERSREE RS T, MICEELR L%,
@) BT RFOREE < FEBICAT 5 EBEO Kt

Table 1 {C/RLAMC BFE, KFREML D, FiT 180 CFMNNMBROMAIFR IRFICERE (p<0.05 353
P<0.01) ICEEERL, KFHRAEOLBTIFM 18, FHRNRT, B (p<0.053 5 p<0.001 ) ICHRIE
ERL. PRI S Beb LFHRI2BHER, BICZOMEMICARE 2R S bhXd ok,

2. EMHEO Circadian Rnythm @ V) X A H7 ( Cosinorik )

BF, FREH, ZFRRBICOWT, k4 O0—BOKBER TR L XEBYICHT, MIZRELBWIREK
BOR % ERS 2 S EREMAH ( costnori >V fRn, &4 ORERBL, 2PBF. KFHICARBRILFG-118
2 DR 1R, BRI AT 6 B HART 8 RRS0AMCRF LTk, BF185I0—B OFHHKRIZ37.07C, BiEHK
Bl 36.41 CTZOBAAFH 5 BOATH ok, THLOMS by RIKIMO ) X AMETHME ( mesor ) % 37.07
C& L, i@ (amplitude )%, MEEESI0.66°C, MEERA0.61°C, AN (acrophase )id, MEARHH S0, MMM 265°. o
FAEE, tZRHELT, F4«ORP_FALMELRD S L, Tavle 20M<, BFOEEMOEBBORIZ, TCC)
= 37.07 + 0.66 cos (wt — 80°+ 7 ), REHR, T = 37.07 + 0.61 cos (wt — 265°) L 9 “RICHIT bh b, Fkk
K FRERA T, EERHE, T = 37.51 + 0.49 cos (wt — 69.5°+ = ), IR, T = 37.31 + 0.38cos (wt — 237.5°)
OZR % B, L FIRRRATCIL, BEERHA. T =37.04+ 0.58 cos ( wt —70°+x ), HEEHI, T = 37.04+ 0.64 cos
(ot — 275 ) O=R & B, | | - |
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t X o
1. BF, LT HBHBORERE MR 4L L5 6HFOMT, kBEDhTWI LY LB HEA
L. BREEHARIE, BT, KFH*IC, ?&3&#5‘1‘&7%@&5K#¢ Lo
2. BFOHMERE, LT REMOEMEL b, 531 1 B2 SFMNBETHRCEBERL, XFREHOEBBIL
LFBRAMOERR L b, i 1 B0 L5 4R THBICKELR L, BPOKRBREDTE. KFREPRUBTFO
MTHEZZIRO %2527,
3. BWEECHTHHREOCR. [, BF, KFHk 238MH L2RMOMBTD 27,
4. Cosinor BICTHWEOC.R. ORXER/7A,
1) BF l' :
BEIRAN : T = 57.07 + 0.66 cos ( wt — 80°+ 7 )
JWMWHA : T = 37.07 + 0.61 cos (wt — 265° )
2) FREW
BEARSH : T = 37.31+ 0.49 cos (@t — 9.5+ 7 )
MR 0 T=37.31+0.38 cos ( wt— 237.5)
3) ZFoRkam
BEHRHH : T = 37.04+0.58 cos ( wt— 70°+ 7 )
R : T = 37.04 + 0.64 cos ( wt — 273°)
T EECC), o : MEE, t B (B,
FXOBERIE<Y) 7Y FEXBICRENRPTH 5,
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FIR. 1 CIACADLAN MHYTIN of HEALTAY WALE Fin. 2 CIRCADIAN RHYTHM of WEALTHY FEMALE Pin. 3 CINCADIAS RNYDW of WEALTWY FrMALE
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L. 1. res:Westal Temporsters 1n lutesl Prane
T. res : Restal Teaperaturs T. rea i Reotsl Traparature [2  Jollisiar Prase
T. A 1 Nend Tespersters T. hea Wend Temprrature F. T hen:liand Teoparatera tn Faliiesiue Phose
Tadle 1. Cominor Analyser of Thersal Ciroadian Rhythe
Tanin ¢ 4 toure Contitmese Pistieution of Rests]l Teaperstere
o Sis e feesie (iwiesl- Felltesier frase) Subjest " Phase Cirasdien Rhythe (*c ) Aorophase
Do noan wle s (e [*[*]=(" = ]»]~
Al B EEERE RS EEEEEE e | e prrer [T s v cmen - n) | i
of= | - - o Avake P T w .07 4 0.61 Cos (wt — 383° )
e supomfonlonfon]cnfoafemen]sa]onlea B I L R I ) e e e
= P jret gy ey J) (PR gy piyet oy gy pr Anlaep P. T = 37.31 4 0.49 Cos (Wt - 408" ) 4:38
The swlomfon] smlom]om]onfonfenfonten]oen snlowfenlen]cnfonfon]cufraow]on Pesale—1L 1
L - Avake P, T m 31.31 & .38 Cos (Wt ~ 237.3° ) 18: 00
evwotle Jo Jofoqo fe fo Joale Jo Lo [=f= 1= = < I=
¥ - s === I~ 1=1I= [= - [= = |= Aaleep P, T =~ 37.04 % 0.50 Com ft — 10° 4 1) 460
s LI LR LR LR ER ) == == Fonsle—P 1]
. . S8 1ote o srecr e o aw Aoske P, T = .04 4 0,04 Cow (s - 2713° ) LLEN:S
e
Foeat oo —r :
oI oot e S Pesale—L 1 Lutesl phave . Posale—F : Folliouler phese .
T : Rectal tesperstwre (°C) .,
# t Pulse eof fundemental frequewey ., $ ! Tise (min)
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