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Abstract

Study on maintaining healthy body and changes of
human body by circadian rhythm

Sang Jee Jeong:Jung Soo Kang
Department of Physiology, Collage of Oriental Medicine, Daejeon University

Human being can’t live without nature, then the changes of nature affect human body. It
means that human body has corresponding changes to the Kl(vital energy) of nature. There is a
stream of changes in human body which circulate mysteriously and punctually by the laws of
nature. If this stream of changes fits into human’s life style, it would be most effective. It has
a certain mode continuously. So if a person has a habit fitting into it, he will get the healthiest
body. Then the researcher tries to explain the changes in human body by the time, mainly
focused on within 24 hours. it is showing not only the oriental view, but also the western’s.

The researcher can find the coincidence as followings.

At In-Si(3-5 am), the body function and the body temperature get to the bottom, therefore
it's good for him to wake up and to run the vital energy. At Sa-Si(9-11 am), the patience on
pain anxiety and the psychic concentration get to the top, he’'d better start the work. At
O-Si(1lam-1pm), the heart energy has a vital move, then the blood concentration of
Hb(hemoglobin) gets to the top. At Mi-Si(1-3 pm), the muscle strength, the squeeze, and the
breathing rate increase. The reflex nerve sensitivity gets to the top. Creativity, observation, and
working efficiency go high, so it’s time to work hard. At Hae-Si(S9pm-lam), the body function
falls, sleeping is needed. At Chuck-Si(1-3 am), the cell spontaneity gets to the top, immune
lymphocyte moves actively, and the blood concentration of growth hormone gets to the top.
These are liver's work.
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In west, there has been active studies on how to reduce the side effect by using a person’s
bio-rhythm based on the ‘time treatment’, and how to reorganize the bio-rhythm by using the

machine and the age resistance based on the ’'bio-watch’.
Though the 'time treatment’ means something, the artificial resistance on bio-rhythm seems to

give bad effects to human body.

If a person lives by regimen of oriental medicine, he will maintain the healthiest body. Regimen

is that human body follows the laws of nature, and moves its mysterious, punctual and periodical

changes.

Key word: rhythm, circadian rhythm, regimen.
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L d=2¢ A= g@d 22y st A ok
ol A3 @ FEEe AL AdxyE Wiy
B2 ol @ 5§ m} Fojoft AFE Y F
pizg

Rtek @A) ojFo] F23A UE ®eo] A Fo
do] 7HlAA APl A FHok & AE ¥Hol
o2l Feol nt2n FHgHAE Aolg. EF MU}
UF =AY FE 2 A o dd. 53] o
Aol E4E& ®el HE AL ofF A @ &
Aol Eoi7tA AU BE 7@ FFE Fof &
o] ¥AsY, Hast 71FE Poloh AY W o
2 Foted gnyrt Hzg F97t @24, oA
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Algel dFEFd WE WLol B AP HE 9

& Z 9%l vz FAolth ety o] A
ol £4& ®ol He A& HEE 1FAI2 ¥
g &9/ 2= 890 R

et gAdEs WA vigez AL EAY
THE H9A WY E HASE o Fo HE
do] glod 713 AR =& AE Fd. &
Aot Aol AP FrEL d-E F& AE
o, ¥ 7x 2FE ¢ & J#g "N 8%
Bt Frlelmz 1 Y% E aWNF s F ¥
7b A ojge] 7] ANFARE $8 9
&g FAZE 718U 4Fo] HAE LHIHA
3 a2 71 7 eE i F= 7w
WA gl det, o JeH Hex AvHo
2 Astd.

adEZ o AZdE =83 F4E& EAAY
AE& A Aol Fo. 2¥A ¥ o At AR
AEs, 282 g Aol HEY AU B
Apet 7t EG§HA & Fojt

10) ZRle R Faggd] g2t

3 9AI30EF-E 112308 7HA & AR (ZF)9 7
Fol 448 Aol e M FANA F
E 4¥e 3 sl HAe €AYEH 2ol
71 AZE AU £x7t AR Bl EAAA He
AlZtolr}, o)A A &o] FA3HEHE AZd &9
LEE o= AE #FAANA FE JeE B8
e Aol w2 Hxojth. ojwd& ojr] A:UY
of ¥tk @Al FEA RUY AFEE o] Azl
A& A oA, A4 2ud FYERMF
7l A& 48E F71 Uk oJAY =AL HE Y
3 ARSA AEAA Hol ¥ o] Ao T E
ol 3w A& g sfFE 8o YPIA o F
oA R¥ch =AHY At EFI FTELELE
W ol F3 e EBEEl AAUA sa ¥t
EedfAn, AR oz weo F EH FEHA X
34 goh. 53 o] Al AUnigE AF HA H
H IiE AFE 7 o AYoAZ URAA &
.
A A Y& oW +Y Fe M HHAE E
o BlFo] e etk HY A F& YuH €

gu 8MYE A F uly Ex MY A A4 uF
Y Ao Jdes deg @ Of oA HE
o], 89 Ex Al A uify Ea Al F
3 B3 HAo] #ul EWA dolid FH|E 3
£ Aoy ol EF tYAd mst Hojxe 1
HolX 2 F9 71&e] A9 Wl &3
dojubes Ad2e e Aol

11) FiFE B=A 23 glojor @4

B 112308 1A30E7AAE e 71Eo @
48 Agtelq.

ge $8 9 ¥e ¥Astn 9 #¥E /A
g}, ARZHE B0l oEFE HS}1 T4
TA9 7% & FAEE AR 488 @ =
¥ $e 8ol Y& & 5 UEE & 4FEHA A
3 A1A 71 gd¢EE 48 =g, v
gol Al 71%5E& wHIA FEdA HA LA {FHE
2 o= U AdE Eotz + fA Hu U,
W UA30EFE 1A3087R 9 F AZE g H
o2 1 F8E Mol AAY viER Ao
€ 183 YR, AAE 8 9 o Fd7]
AMEEH Wi E7x HFHE FLE EAS
FFEE A7) HEold. HFE HE olF1
Ae Az AdozA vjy FLE EHol
oJAL U MUFoM uhEo] yFE FI o=
Y ez, oo A} HA oA ¥R §
248 W odeide FFHE Aog. 2 AN
S g sl1Ee] A Hyg e, ¥YR&
¥ 365349 @ vid @ vidvith o] AAE F
g8 £ o] o] W2 Fo7tH FF7F Ho
359 71¢% Y& FIEEA ¥

ghef AAld] FED AA ZE Y I 4%
go] H o] JPL FFTA X3t FoA Ao
UE A ZY ¥ oihys, 3% FY H2
¥ Az BdA S5 = avtg & £7 o
53 Hg 4 2 A2 28 AeolA
Tol olA @A 2 71l &It Aol 7}
5 3 disk(kEDe 8BS &rkeA A e
Ag 4A Hd¥ 5 & VE 183 FANAR
o, vig noY A& FAY W HFY 7&d
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10 KEASEK MERHEHEN RK F1248 HIR

we g JA HeE Aot Ad 4B HE A=
ARLFE RS 7Y 7S g F UuA @
. ol AY AAel H4E FFel 1 WAL W
%9 g7t Ha, olAo]l Al A 4K v
Fo 4o g3y $ FL g 22 A
& AYOoERE AAZE BEIE JAYYL 23
A =9, obgd ARE &Y= Aolg o
ol BUYRE & Fo FuF PYFo2H A4
e 8o Fo] thA WA 7] AlF§, o

e 44 8 5 g 92 A% Fule A
A8 sta e ol

AgHog Tad A FE F Ax Yy
ot wet Aol HLgdn & & Yot =
A9 2AIZEE & e o) ¢ Feke 1047 AE
RAEG A A3l o A3z A3F 35 E
Hte, 22l AZE && A3l RsA] Ao
FE A §8F Edof & Aot

4

12) el & 228 s9¢ Hste

A 1A30EFEH 3A30EAAE BrlFel A4
g AlZtelo}

e g ARSA A F3 ol Y Fdoy
HEe gl FE A528e @

AAN(LF 3A30E ~5A4130%) -8 &9 47t
Held § FALF SAI30F ~TA30R)FEE B
&9 Bt qA38] A7) AREEA gra AREA
Hol to}. oW RE WA & HE gu AR
Al st Aol R3] ARse, SALF 7TA30
E~9N30R)e oj22 g Hit Boez Ro
A Bk FACE 1A308 ~3A302)7F =R ol A
T e ARSA AP RE Y& 2Fo2
MAE Bl7] AlZEc F, {ARE A3 27
A ztste] sAjdl olz2e 7HF dolHd Fst £
=7 AARE oA wRHAT] A Fstd, A
7b AR A mstn ARG Jrt FnE FF

€ Aot Y& L£5E EUAM &Y dvg
Boly A& cj2rAA FuF J1¢g TFE
o, HN3 8 Fo 7l¢e] FHEF Aotk a2
A ojhFold AL Fo MW AFE EAES
Zetztw ol doh. ole HE FTFESUUE

dRezA, 4% ANAA AZdE Aol

ghep o] Azt FEI FE AA R AFe
oblel € BT W EAE] FHI Uizt
#olAth ol awF HE wx ARSA HYA
717 EAGE FAZA, FE o oz ddd
ALEE BE stn ARSA DEHE AMY a7
g & 5 A% eAY HARE 27 AlFEA 2
ANt FAo g3 e J1ee I LY ARE,
ANl £ =7 AHaA AlFol dAN FF
d 2713 AEE A UZ F IA €0

A o Y J1Ee AAY "rien &
Al 7 el g8 ATn = Aud Dol oy
B, WolZtie AZE F& A% + v vy
°l €& 7ldsjol & Zojrt.

5. zdA BF

D zAdAe dF

‘FEolge MES gAY HAe =z #
A7t dn AAZ ‘YE olgle e xIHE 9u
e agjxole ‘2ARX NN FHlElT UL} 2
eujdd dAAolgte AL FrHog wiEgE 2
YL TEG HE, 2 T HAY &8, Fof,
AHAlYl wd), 2539, B EY Forig 4
71¢] Agf Fo] 1 A dojc}

Z7hA BEEAde VEHogE FU14, B%3
AAE AL U AAE, &5 Fo] F& do]
ot 345 BolMe 449 Qg Fr4 Wz
(F71&)el o3 2 sy Qo] Wlely: A
€ E 5 Utk AFYS] RE B 4¥L I
AdAY F8 G52 B, g, Aol dE A7
o] A g vidstn ok

olg{g 21L& EF7 A3 R JA FrE
wEe] W gl A1e FrE iUy, Al

29 F7le HSY, A3Y Frie #d4d= #a
15l G Y L AP E Fobe Ao Y
2 Yelda g dele 24Aztelo) HEde =F

ARto] #7149 etz I Aol 248A17kelch,
AEAAE BFLdH Bl LAs: FRE @
Fo] &4 2o a2y o] ¥ b4 gge A
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A9 dFeFl e Bes REEOl B¢ HE 11

2 gste) do) 295 Yol Y4 UH YAGE A
2% 7718 YEYD

QNEL FAGE YFeF

AF4e] A9e AF Y& FHe A7
AAH AHAY RE FARE AFY FTAR Y
Y #dg JHA2 ok AEY Hee AW
AE5& 7HAL AU o] BEEL N8 4, B4,
AHEE A% gtk B2F AT AL Ae,
4, FdeE, 71, W71y Ae, 54, 39
T A% 89 F713 Ao o] Ha g
tt.

HES A dAL, F ol @AULAE WolEo
A AL E Bolule AAL 4F BEd AuE
Aok @H FEA oM dF gL 7
4, 88718 F9, ¢A71e Aol 2 ¥z Jehy
I U 4F FEAME AZAY AL FYHA
5% 3o ndst Hol Jehdr

A7 JEL EF 4F GE & A4dY g
9 AY otdA A st

HE F714 €53 79 A, FHY F4
22 AAPol F7)del 2R} 28m o) F
7148 71%9 o, gake] #3, A, ¥5 59
FHZ dEivda gl HEAge AL o)fa
Ae A AEE TEd AE o] Fr|4o|r},

6. vtel 2%

D vlele el E9 A}

oF 2400143 3| ¥ A2}e A(Hippocrates)7t #3}
Argoes ‘@2 AasiHd B9 AGHe)
& W g 9Eg FEHAN a3’y #1e
22 82 HdMe) A8 A FadigE A}
A& AAEANA 7t2z oy olHe] nvlo)Q e Ed
2% Ax FHog.

A geAL A AMNLYF F, PSIAAM, 724,

23) Fyolxnl A, npoloelE 1 Helgl 89, ME,
gobgAL 1998, pp. 13-14.

24) Fu2opxr)A], vlo]loeE 1 WSt 884, M,
gotEAL 1998, pp. 22-24.

A4) BF o8 YL 19471 T ZRojzo A
Ag4ste]l ¥ g ¢std wol SYo] W gt
o deElttagy daEngt 2nnoe £ o4 Wy
§ E22 2Ate) o 234 F7] 9 AABE, 289
F718] AAEEY EAE ALY L 8 Q73
o LAHATG. 2P0 o 30d F L2Ege} Q
L2B2a9% Fd 47t 253AY AL o
Aoz 8d % A7 E Bl 33¢ F719 A
FE A2 AaHY 47 LG Aol
t}25),

ol Bl & fYdA A7/ 483t 10379
89 2dde 2o A1z FA vlo|eyE
Bzt €A =HAG. 23y 23 AAdHo=
e Agst E45Ho HAY AFE e o
& AR2Y 2% s ALd xgoz 1
77 A&HAG. 28std 1961dolE H& I
goprtdin] A Z o)A nlole 2 Fe ol A
€9 7tsAol B AA e ulo]leaSo] Yy
deAA HAZ, vF, S8, FY, 28 FAH
2¥2 R 3F QAP Tl @ A7 ¢4
o] o]fojxj1 glr},

2) nfol o Fo Ao

Biological rhythm®l F¥2A <zte Aasy F
7] B B Ee @ ooz €A ¢ A1 Y=
AESLH Frgd &3l AN A 93w
UM T2 ¥std wa AYPe] FopAd
Uizt gk o)A Wasa UE olfE A
el Aest3y 2 & (Biological rhythm)o] & )&} 7)
w & o)},

o] B 2lE& A (physical), 24 (sensitivity),
A4 (intellectual) @] 37218} FH &2 & S(rhythm)
& x50 YYIYB(EE vlo)leFE PSIoE)
olg g},

AEAEA A, B4, NPT ol A FAHe
43 A Az NHAAN 22 U B
o] nxs HuyPo ol ¥ d7%s7) AlFs

25) urgel, AAES AHEAAol AHAN mHE
Y, ME, THAtE dHUY, 1992, p. 4.
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12 KEAERK GEBHRH ALK 128 HIN

oA A2 XEE N Axz7)e) ol HAA
ol Zgdth 1 F oA A2E oA BFoE
A3 HEso Az AP 2dA & FUE vt
A dok. g AN nZVE, 1274
A Azxziz Agste & Y59 4Ho 33
A A2 AAdE7r BUAN AYdelgn
FEd, o] d& 3R g AlnE WAY AF
g 7] A% delez FEg o o

£38 3714 gF EF7F f¥del e 3% A8
4e AYFdol & doiy, 2F AYYE @4
dYrg Agsic oY HHULE nX7| A4 A
z712 §3da) 2 = 9dsier ‘2 99
dolgtn ot ol Y ALl AHE A& I
o FA4& Hste Aol npEA st

3) AAEEE Aas
g9 Z kA YEHEE A¥ddE BEUAY
A s1, nx7] BE ARV w gl
AY A JdebdEs RHo] dutyeld,
® AAYE (phisical rhythm) : 23Y F7]
- Awad MY 88 A%y, 2oy,
¥, Jud, 548, 87
- ¥ 71 ¥ FA0),
@ ZA8E (sensitivity rhythm) : 289 7]
- Aujas: Az, 7544, ARY, 199, 3@
g, A, dF&T, ALY, YFA

e

- X 71 Y FHC),

@ AAFYE (intellectual rhythm) : 339 F7|
- Aujax: oldY, AAY, AAY, 7194y, AL
%9, 3%9, =49, 7199

-® 7l g FAO),

4) ulol2 AT 4 HHY

37tA HEel A¥Y v AxVY 9 HYA

23y
@ AlAl 2 5(physical)
- Ag FES FHEE HH.
- ol AME F7NE vAH suiE LELE
& 2o
- 23 AEe 994 S Hed,

@ 74 ¥ B (sensitivity)

- 50 AFHoln FAHHRA An2 g

- AAHAY Foldte 4 €4

- 2E# 2 2SI AH 2ol ¥ dgo
2 &g,

- 8% AFdME d& HEEE sAY, 9
A EE VIERHA “}9""' MR E{=S

@ A4 g (intellectual)

- Az, Fest BAARIL UES
4 & g

- Ad FES FEE FEd

- 7Rt glo 288 34g Bl #AHE

-8 AY J4 B

L

Yo
& gdgog ngn

7. 4F4F

D 7d 39

A #7)(circadian rhythm : ‘circar'= W&, ‘dian’=
day 3t%) 2 EEL F7]8& 713 AQEoH BF
HealsE, Y =1 F, dAY 2= dAHG
Z%(LLolY DD) =M o]Fojx zojojof 3}
i, Z&3] 24A13te] ol tiEgte e} 2441719 -
71& 71X Aoz Fgh (2 =R ‘circadian’)®)

2) A4 9 g5

vjFe] e ofhxE, dF7] YEE Ve
A e 718l 7% AR F £ U=
uckn AAsD ok oW 239 ME EHF,
o ¢, o WE g, AE BAE FE &=
g od AL FAsvigds aREl st

€ A4S A7 e AGe dag. AF73
9 Aol mad AN FdE kA ALH #H
& Wgde "ol Fe] 10074 o1 EAsi
o A% g4 dFV14, ALy ¥, Ag-ds
Ao &%, A 24 T dFVIAHo] 1 oo
tj2n

Fde AL, ¥k, 9,

Wk Fof Aadin

26) @AW WA, vloje BB W &8, A%, ohdt
de) A 3, 1993, p.

27 F¥glofxu]A], ulo]o 2
ol &AL, 1968, p. 41

2 99 884, Mg,
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Alte] dF2 g 948 Wl Kol ¥¥ HRE 13

oRtolE Y. EE WY, 8, dEFE F
ol z&dtm ofzte] FrHEC a¥tel RAw A,
T2EPY, dETY AEE 94 WEsn gl
oMY 14§ Frlz ¥ssEE AAL A&
ZA g% Aoz AZHY Fhe wAARA
7158 SEMANN okte) RuPAAA 7159
FUAAZ HEHE dFegn @ gy o
o #e #Fe A HEE WEUEA Folg
A8 893 wiFolx YRAENA A3 v H
t Aol otye el & Folo] nAFHoz
AU gl 2HdgEo) A4S ¢ ¢ AUtk

ojg| ¥ Agelgol AT ol WY stde
Aned g g

AR EBEHY 2oz JAQ¥E B £ 3l
4. & 7|&ogEA, #Ye % FE ¥ 59
FEE WolA g Eol YAHNUGE Rol
EAE A&HAZ 83 A FAHAo,
THZIARE, oY AFI @AY wiE A4S
o] & ol ¥ WYL FHAQY YA o YA A
€ Aojgte FFolth. dqudHA LR FA Fopgh
9 FFAB(Fl 2z, ol Ysin)E JAYgS
A WF ¥rIFE A Aol V) HE
o]r.:].ZS).

A7t ez Ak A9 FFL ATE
AEY F71€ 8= A& 2gm,

(#2] 249 Q99 AA

F%
Z |73 43522 Yehde 49 £& 99
REQ

!

“AE Adde] 3
- ARYA A3

28) Copyright 2001 #4l2(WinAce) All rights reserved.

29) July 30 2002 British Journal of Sports Medicine
2002; 36:2604; Scientific American Mar, 2000.
Michael W. Young;46-53 (The Tick-Tock of the
Biological Clock)
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- €70 AFEE AL
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c AeAE, WurE i e
e EF ¥ L e
SA| Fo] 7 W Az ;; %57;‘
84 |« FulElawAY B4l
-] = A7 -
- 7t asE AR “HY B BE
oM|+BF, B OW JuE Az
104 |- M4 Atge A% JaERY, £
od| #4AY, A Y39 Y1
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14 KEASKR RESBFREHT KR F128 F1N

%
14| <718, Ao ¢
x| HEZ: =MW I Azyez &

24 | 2&4 ¥
- 28, ¢EH(EY W),

37t
ezl &€ 37 c 2T} M F
3] caAAdTE Ju | € AYA

-}z By Az | TEAL A3

YA ge gl 2¥ T9NU o
A3 goz NYE ¥
» Ao H1 &
jj LD E
- NAYAL TA
oF [-m#, ARe] 3 AT
54 |- 714 B3 Ngol /1% BS
ARG £dEd
LF| 7t 84
64 |- 237 4% . ume mzat
Ad| by 2y AE
A |« 228 W3z Q3
g B4R
|t 2O T Y
«AF F7F AR
84
g2 A3
A |- 5F dUI= %
9A] | A% - A& 87
«Z4E ZREEY] A | A dAL A3
A9 |- 8 73t «AZHAA Ha
104 |« 285 B2
AF F89 #Ax
A |- gez7] g 7t
1A | & & dod

3) 2407 25

uNZ PEoldtn B $ Wy AAE
AAS FEE 4N F712 238 2y, of
A AL ATY AR F7Ish AGs dAEA
et $29 4 AAE 4N 18EY F71E
AA 2 glew, Abguich tha Aelzt e

Y F4 71¢€Y H2ohy] golm dFWe

o] 2HEE AA AA ARl A A 4A
2 f9sittn 2EPY. BEELS 24AL
¢ AEE ZAYW, FEI 24N F79 52
727 e AL AEEo MZ AA3 A7 AF
ojtt, A& o= A ot MEH FAd dout
A 2olg Fale R BTk dF dojd AJt ¥y
g AL F,

e olg AddE TEEL A9 AA
E€ o|FUA & ZHol FYsirt

tolE A3y ®do wEWH 24A% FIE A
g3 g2 YEES O AAE FAd FolA
Rk o AP AYE 7IE AMPHA =HHY,
NS AHE "a2E YBES AF dFd 9
2A .

FEojy HEL AgRT © B HY Fis
oj2d A AFE A Uk ¥ FEEL
23~26A17t Abolell Frizt WA, HEY g
£ 2~28A3te] F7)& A 24X FI1E A
B3 g2 YBE 4N & FUE /A2 e
AE v AdHoez Eodg AT U
t}30),

Agy 2 2F5FEY FFAANAE ¥ A%
a5 gle AR (SCN)ol Uk Az
& #I3A YA Fr14g0] G YAAFel A
AuAct, Ao AAAAY FrE F 250
ok ek AL S A EAel Aeistd HAAEd
o] & £ A Bl W] ANG A & + U
A F A3 2L & 28 94F7] dEL
AlZro] oy 25A1Zkd g & & Uk Atde A
AAAE 1M NEEE ¢ 5 Ak 2o %o
A AMAAE @ APHL ofF¢H ¥ %A
ek 43717 A8l 24A12k0] ol ¢k 24413
gde F8F JMdolth BAANAY Frle 2443
o] oluju} FA 8%l s AHHE O 24439
F714¢ Jepdch

30) Daido, H. Why circadian rhythms are circadian:
competitive population dynamics of biological
oscillators. Physical Review Letters, 87, 048101,
(2001) Czeisler, C. A. et al. Stability, precision, and
near-24-hour period of the human circadian
pacemaker. Science, 284, 2177 - 2181, (1999)
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8. M A A

A # Al A (biological clock)x YF7 1A= 2L A
Helge F714E detie A Wl A=
Ae AESH AAE oot AAAA ¥
A de sogsohd, 1) AMAAE AdAHeR
s, 2) FAHLE UMAHY e 3) we
o olFgH e YTV LE9 T ¥ &
el o8 AMdHE.

1) AAAA AFHA}

ANYA 4717 ¥ W ATle d=ERrE
Byl 2 (Androsthenes)7t A 833 AlAe] #¥ A
29 718¢ AT o2& oW B o] W}
ute] gFvlel wet dAHA FHolE AMEE #
24k 9F7A g AEA 23 B F7
of Hgsle] NFHoz $x3E HLE 2WUF
g "ol s,

Q79 HAlol A MM A} BY Hxe HYL
AFEH o 230d Mo T2 HEHA = ofF
(de Mairan)ol 2|8jA o] Folzicth I et o
o] W1z o] A ¢o] A U EAHminmosa)e}
EAHEY 9 £3Ye B4l AAsd $£438] o)
Dl RALE o] 5§ At o FREdE 2 A
e Qo] Az ¥ Ao de] B3 F74
o] A&HE AL wANY W e §FWY
7 gledE B7dn oRAE Y] Hu AE F
7N E 228 g3 Jen ol =HdE ofd 4
283 7)ol HEA W] WAse A& Aol
i Adstn 1% R =8¢ gEAYG

30de] Ay Zgx ¥x¢l = WE(de Candolle)
e = oo 4¥g wEEs F o A48 B
sk HRALE Ro] glE ofFE R LFFRL
ol Yo] Fn XNE A Fr4gol A&HY
o] F7]7} 24A17ko] of\g} 22-23AI1te 2 o F
= AJAE AT ol AAAAY Fad
£79 AwHd &7 Y(free-running) ¥ HEZ 4¥
Moz 9% Aol ANAIAY Frie AIA
of wat kY t2n dwH oz 2343 & 2B
Azte g wWase] glon dFY 2 @ F7
st e 874 9ol 2} AHAH 2443%9 F

718 verdch

1751 2499 A9 ABE2FHAA A
(Linneaus)x= 8152 §FA|Ztdlo] £o] Y& AHE
< Xo} ol&nt EAA(flower clock)& Aol ¢
A3tArt AL 91 FYol oJH Eo] HIY+E
7 A BE @ARE UFd 3% 5+ Jd=
Aolth, AFE 2499 HLPols EAAZ @ol
M)z itha @t

O F Be AEYSAEY M UdFVIEE R
ol o AEAJ BREHIL dFVAHAN %S
e YEAe g PFol B 710l olFo
Ao B3 "I A 4ot ¥2E FAIa
#xe HE glo] W ROZ olFdts M @
g 71eg 3o AMAAZ AFAM WHE
Aok AMde WA HAoU AXAAY HA
#HME 2047 FHAA AE A 2R/
AAA AL BAd HEE + UAe @+ AT
BE 308 Aol Hx2 ojFoizd. ZE(Caltech,
B EUoFHhdh) FEHRY AHHYF {FAER
ol YA (Benzer)iy APAANA AFHE AxZ
7HKonopka)gte wiatQ el sy A AL
F38d A7 AFHUG. o] BNl A
e AA WAY BAAANL FAR oA F
FEOE AAE A9 A2y BHuQl Mdom A
AA AL BAPERH AT 2L FE AN
th 2E HE H FHAE F2Ydcde AAR
Ak W FARE A @ Fo F24HAen 1
ol Fge 2y BAPEHA M H K
Awg oYzt o fAAA AEFH FEYME o F
£ ety @ A(Timeless, 9 Timelg&ta &) F34
7} BAHAUDL oM H © {FHAAE AAsE
£ 08 FAAE0] &4 wHde] g FA
o2 § AAAAL EA7)Fe] A HUH

2) A AL A

1960 de] 9= oF HeA AL 4¥E F
gte] uiF o] WEAAY HARNE ol 1 AE
AAZE AR E W wHI} ARA HeotE W
deh &9 dge] wad v JEAAE U
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