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BME v b 2EFEEBET (continuous light : LL) TR T 2 & FHIREARE T (14hr light—10hr dark :
LD) iz b, MEHNREIICHER T 5. COBFEBEAT 2701, 7 v FIA O norepinephrine (NE),
dopamine (DA), serotonin (5-HT) ORBEE 2 EHEWEI o~ b5 7 4 — (HPLC) ZHWTHIE
L, LL ¥ LD L 2Lt@Esat Uiz, LD FCEEN-MES v M 2ESEAMUA LD Xk LL THE L,
£#£10, 20, 30, 40 HICHEEL THRIK T 28 Uz, JHI/MNEZBR WD Ok (K © RB)
BHNZ T 3EALCHT T, 72705 HEEESTT\», HPLC 12 ¢ NE, DA, 5-HT O&KEE2HE LT,
FAwicoy FUI LD, LLOEHBED S5~ T TH o7z, EEREIZRDOBEY ThHoTe.

1) NE : K TF#0 NE BERmRH L FEUC L3I EF Uz, LD & LL O HEEcEEZ T4 <,
A0E B CIIFEEE Y I0HE ORI 35U 72, 2)DA LD TRHEKE T O DA EEII30HE : T2tk
WHohhroleh, B TRBC ERE L GOHED2.56%), —H LL TCRIVHEHTEEIC LA (20
HED1.865) L7-2%, 30E® L 40HE L OIcEEZE X o7z, 3) 5-HT: LD Ti3iXe: & 1K TR
DO5-HT BEIZ L b20HB TERIC EFE Uiz, —/H LL, 10B®O5-HT BE X, K, SERTHE S
LD CHARTHEEBI LA L Tw, 4) RBTREEEL S, LD, LLEIELWLEVERED sk ho
7z,

E# o BERICH T TOEFRESIKA, FRCHKTEHO DA E5-HT BECEELr52 22 %
Bo»ic L7, LL 3K TEOS-HT #E % LD X0 3 BEME ¥, XROTHK T DA EE % LD
I VR EREE, INS0OFEELS, LL CREBFNEHICHET LD LHEEINT:.,

Synopsis Norepinephrine (NE), dopamine (DA) and serotonin (5-HT) concentrations in the hypoth-
alamus were measured by HPLC on days 10, 20, 30 and 40 of age in Sprague-Dawley albino female
rats after continuously exposed to light (LLL). When rats were housed under a lighting schedule
(14hr light and 10hr dark: LD), the NE concentration increased linearly. The DA concentration
remained lower on days 10, 20 and 30 of age, but a sudden increase in the DA concentration appeared
on day 40 of age. An increase in the 5-HT concentration occurred at day 20 of age, and remained
at the same level thereafter. LL exerts profound effects on DA and 5-HT concentrations in the
hypothalamus ; an increase in the 5-HT concentration appeared at day 10 of age, and the peak
concentration of DA was reached at day 30 of age. The inference is then that LL exerts effects on
the metabolism of 5-HT and DA and promotes the increase in 5-HT and DA concentrations in the
hypothalamus, and that the advanced appearance of 5-HT and DA in the hypothalamus seems to
correspond with the advancement of puberty onset. Indeed, LL exerted its effects on puberty onset
and advanced it.
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&
T v b 2 EGERE] (continuous  light :
LL) TCHET 2 & AR T (light-dark
cycle: LD)ictbx5 H, BEHOFEKIMELI N
50, LL FTCoREHEROREIEDI S ICL
TEIZDTHA5», LD TFTTOHZ vy hOR
% Hi % 3k 12 B§ L T norepinephrine (NE),
dopamine (DA), serotonin (5-HT) 7% & DK
F#€ 2 7 3 > (monoamines) 2SEE 2 &E » R
7L T3 ZEBREZINTVWEI, 72, T v
; Tl prolactin (PRL) 23 FEFHAF K DR E
HFe L TEERREZEC TS EwbilTWw
2399 FEAED S O PRL O43 W IC X serotonin
NS L TWwAEIIZ LRI KHSN T 523,
HRHASAE DI serotonin IRFEEWCHEE 252 5
ELWEINTWEY, DIEDoZ s, LD &
LL TREHRFROBFHICESD 5D, KAD
NE, DA, 5-HT 0K LD & LL TE»BEL
ZDTREBBHEEZ SN, FERHEE &bk
NE/7 3 VBEMNLD L LL TED & 5 it
T3P DOVTHRE LIzDTHRET 5.
EBRAE

il

1, EBEY

Sprague-Dawley Rl 7 v b 2B\, £#%FH
ANz 14hr light—10hr dark (LD : 4Fg( 5 BF~%F
% THEEH, ATREEICHRIASM) & 245
BB (LL) @, &% 6nDMBAKET CHEE L.
EEATE & AKX EHEICER S ¥,

2. FEEE

LD, LL & & 4%10, 20, 30, 40HIZKEEL T
IR TER (hypothalamus) & fi#: (brain stem)
PRH U, RO 3R RESEEH VT
fTo7z. IR THIIRELZX ZHISTOEHR &L,
LG R BT OBER L Uk, HI5 IR TERSME
BRERE Uk, LAHIZRED S K TEE T,
TR U7, BRI RRE, R, FiXEzEt b
DE LT, & SW/MEERRE LR D Ok B -
rest of the brain) ®fNZ 7z 3EALIZHFT T, 7z
2H I HBRIERITY, L TEERRE 7 o< b

757 4+— (HPLC) 12 NE, DA, 5-HT 0%
BEA2RFELL, Hn/eoy M UIZ LD, LL 0%
HEE b 5~T7TETHo7z, ZDONFHIL, LD Tl
10, 20, 30, 40HDO&AHEmE d 6 ILTH -7z, LL
®10, 20, 30, 40HDEHEZ v MU, #hZ
hs, 7, 7, 6L THo7. 3IEALOMEREK
OHBEEIBLCRR LI HEOTIT o 72,

HPLC O%&MBIEROEY ThH 5, W a< b
75 7 4 —HER > 7 (Model 396-31 pump, Labo-
ratory Data Control Co.) 2B LM HER (Bio
Analytical System, Inc.) Zf A &b ¥ THW .,
BRI KR FEER (RE-1) 2#EA L.
# 5 A%, Ultrasphere IP (Beckman) %* fv>,
BEhfHIx0.1M- 7 = BIEER (pH 4.8), 0.09
mM & 7 FNEEF Y v LA, 8.75% (V/V) X
¥ —NVEFEFERL, Rl 2ml/min & THE
L7z. NE, DA, 5-HT i, #h*h 2, 4, 115
THH LT,

MEFF AL E X 558 S (ANOVA) &,
Fisher's PLSD (protected least significant
difference) # W T EHK%{T7->72. LD £ LL
EOHBIZIZ1 % E 5 XDBEEKETHRE LI,
LD &£ LLOZhZnORNTOREBMDE /7
IUVBEOBIZIE, 5%DEBKETREED
REXDIEFFZRD Tz,

KERRE

1. Norepinephrine (NE)

1) R THED

HEgnsEms 3we>n 7T, LD, LL & & NE &
EiAEcwmL7z(&E1)., LrL, EOHEBT
y, ID L LLEO NERBECEREEZRZZEDSN
wipolz (F1).

2) Puwr

LD Tix20H & L 40HE O NE B 3R I
L 7248, LL TIZ40H # O NE B E D & 23,
I0~30HEICHERTHRCEHETH 72 (K1),
LD, LLEEONEBECREEEZIRD SRR
otz (FR1).
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# 1 Changes with age in norepinephrine concentrations (ng/g-wet tissue) in the three regions of developing
fermale rat brains under light-dark cycles (LD) or continuous light (LL)

Lighting Regions of Days of age Order of
condition the brain 10 20 30 40 concentration

Hypothalamus  784.7+32.3* 1,968.3+35.2° 2,486.11+104.3° 2,825.8+117.6¢ a<b<e<d

LD Brainstem  647.4+38.0°  778.8441.1°  698.5446.3  931.5+33.8° Nl oo .y
Rest of the . a<bed
st of | 322.0415.9°  443.6£6.0°  402.3%12.5°  A42.2%2L7¢ Moo g c g @

Hypothalamus ~ 811.1+42.0*> 1,889.3+£113.3" 2,295.64+123.9° 2,624.4+71.5¢ a<b<e<d

d>ab,c

LL Brain stem 721.4+9.6° 756.0+26.5° 715.2+9.8° 992.3+30.2¢ NS: o vs. b ys, ©
Rest of the . d>abc

brain 300.7£10.52 345.7+£13.4° 317.6£9.3 478.5+41.2¢ NS: @ vs. ® vs, ©

Values are the mean+=SEM of 5—7 determinations. The order of concentration was determined by statistical analysis at a
5% level of significance. NS: Not significant.

# 2 Changes with age in dopamine concentrations (ng/g+wet tissue) in the three regions of developing female
rat brains under light-dark cycles (LD) or continuous light (LL)

Lighting Regions of Days of age Order of
condition the brain 10 2 30 40 concentration
d>ab,c
Hypothalamus 227.0+£25.9° 241.0£25.9° 274.9%52.8° 680.5+89.6¢ NS:2vs b ys, ©
LD Brain stem 129.0+28.5% 139.8+14.1° 122.949.4¢ 104.8%6.0¢ NS:®vs. ®vs ¢ys. ¢

Rest of the a : a<be<d
brain 374.3£12.5 575.8+13.8° 681.44+33.8¢° 1,037.0%61.2¢ NS: b ys, ©

a,b<c,d

Hypothalamus 275.8+38.1° 246.5+23.1° 485.2+18.0° 425.8+31.9¢ NS: o vs. ¢ vs, ¢

LL Brain stem 126.0+12.1° 120.7+12.3° 114.9+£6.6° 113.3+3.9¢ NS:2vs. "vs ¢ys. ¢

Re%trgfnthe 352.54+6.9°  610.9428.6°  680.1422.1°  993.8+28.8¢  a<b<e<d

Values are the mean+SEM of 5—7 determinations. The order of concentration was determined by statistical analysis at a
5% level of significance. NS: Not significant.

3) FRhK 2). LL TiZ, 20H#m % T DA REIIHES ;’kﬂ:
LD Tid, 20~40HE O NE 82310 H sz kb ERE R o7, 0HE L40HE TERICK
NCERZEETH >4, LL TZ40HE D A <CHEmML7z(3E2)., Lal, 305%&405%}:@

D0~30HEBICLERTEETH -7z (F 1), 20H MicHEEZEIZR»o7, LD & LLfE O DA BE
B (p<0.01) &30H#s (p<0.01) TLD, LLH DOHEEZIZ30HE (p<0.01) 40H#E (p<0.05)

O NEBECEEENZEDON: (F1), THERHon(FE2), 2%, LLIZLD, 408
2. Dopamine (DA) TODABED LAY, XDRIHBHREEL,
1) HKTEB 2) Rewr
LD ® DA EBEI30HK £ TIRIBEERE(LIZFE LD, LL & 3 10~40H%&s D DA B 12 HisfE D

ool A0HETRIECEML: (& BEZEE o7, LD, LLEOEEZEZLRD S
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% 3 Changes with age in serotonin concentrations (ng/g+wet tissue) in the three regions of developing female rat

brains under light-dark cycles (LD) or continuous light (LL)

Days of age

Lighting Regions of Order of
condition the brain 10 20 30 40 concentration
a<bc,d
Hypothalamus ~ 496.7+29.3*  892.2462.8 854.84119.7°  9084.7:447.2¢ <%
. a<c<b
LD Brain stem 693.7£35.7" 1,049.8423.7° 828.855.3°  B02.3+18.8  NgTa g acyg s
Rest of the a . d>abc
st of 391.1429.5°  378.2+16.4> 362.2+28.7 497.8562.4% NG sy by <
Hypothalamus  712.2442.6°  700.2+25.6" 854.4£48.4° 1,039.2433.70 L
LL Brain stem  1,009.9453.4°  848.4+32.5° 782.4+36.3°  848.6415.7¢ ;\?sbdb ve. © v, 4
Rest Of the a " d>a,b,c
st of 362.5+11.5°  377.2429.1° 417.0+14.6 498.3528.2¢  \1Q e ye b yg ¢

Values are the mean+SEM of 5—7 determinations. The order of concentration was determined by statistical analysis at a

5% level of significance. NS: Not significant.

Nnxhole (F2).

3) Fehx

LD, LL & Hff & &  IQIZITEBN e
L7255 LD, LLRCEEEZRRD Sk o
7o (F2).

3. Serotonin (5-HT)

1) KT

LD T, 20~40H#EO5-HT EEX10HE X
LYEECEETHS 12D, 20~40HEEIcEEE
B ohxhrolz (3), LL TiZ20HMEE T
BEELRELE RS Ko lz08, 30HE £ 40H K
o CHESRICEMmLU 7z (E3). LD, LL#E®
5-HT BEOEEZIZIOHE (p<0.01) &20H#
(p<0.05) TEHoHN: (FRR3)., 20, LLIZ
LD, 20H®TOS-HT BEDO L%, XV R
B/,

2) P

LD TiZ, 20HED5-HT BEIERKC AL,
VAWM CHEHBRBA ER LS, 10HE LD I35
BThH-7. A0HE 308 & OFICEEEIZER
wonkrolz(F3), LL T, 10HEDS5-HT
BEDS, 20~40HBICHATERECEETH -7
D, 20~40H I O5-HT BECIEEZ TR D
Shigirotz (%3)., LD, LLEOS-HT BED
BEZIZI0HE (p<0.01) 20H#E (p<0.0D)

THEwonz(FE3), 20, LL I LD, 20H&:
TOS-HTEEDO FREZ2 LD BRI HR S,

3) F&fix

LD, LL L $40HE&O5-HT EE D, 10~30H &
WHARTHEEIC LR LM, 10~30HEE 05-HT
BECIEEEN M- (K3).

LD, LLEoO5-HT BECEEEZRFZED OIR
nolz (F3).
Z =E

HEgs 4 & & b2, LD To NE BEIZHEK
TERCRIE SN2 R Ul ds, DA TiE I <
BEOBLPBREI NI THhoT. BT v
FORA NE BE ZHKTEHR TR LSV EHE
ERTwaY, HEESY v O NEBEDLER
BTy, UHEBUE TREKR T L2E MM
BOKEDSTEWVNSID FHLXDERIL, oD
s & L —HL Twiz, #iiRd Nomura et al.
D#EDTIZ, DA BEE OEBRRING KK IER
— R TEIHTH - 7228, [HiK &g T, 30
Hiis, 60HEIC 2> THEIMERBD sk oTz
Yy, %72, 5-HT BE DLW CEERE 1T, R,
e, REIiER —RRER TRE OIS0 H b
L60RAmMTHEO Oz EwS, FxD DABED
A, Bk CREGUBR—REkEa i)
TROLEHATH-7:. 72, LD, 0ABOHRKT
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#C DA BEIIZEBRcEMLU 2., gidomE Tl
OHE O DABELHIEL T2 wD THEK T
% EFTERVLY, —fic Z OFFA (LD) o
RFEHEDAKRBELTRO LS KHRESILTY
%, WEZ v b TI21IHELAZILG PRL 23880 %
BB, DML T < % PRL 23K T &
DA, D % 9 tubero-infundibular DA (TIDA)-
system @ DA (R B8R 2 R 2 & #|{E919%
nTEY, BT s PRLEZHIZ 272D O
HoO DABEL AT OREHNKITH S, K
EETI3, 5-HTEE (LD) MK TE & g o
0HE CHEERWCHEMT 5 Z &2l ML,
OREIZ M PRL 2388004 2 9EFHATH D, sero-
tonin 23 PRL MBS "L Tnwa 2 & & KL<
—Z L7z, BERIZ 3 X T D serotonin DAL
EHELTWBEZATHSH, LD, 30HE T,
208K X D 5-HT BEREA 2R L.

LDt LLEoE/ 7 3 VBEOHEE LERIX
WK TE D DA £5-HT R UKEO5-HT TR
shiz, LL X, LD ®20HE THIRT 55-HT &
EorinE b -> E BHIcHIRS LI ik 5,
FREAZE S 7y VI OS-HT BECEE L 5
Z, BEHIXAOS-HT EE 2HNsS ¥ 5992 &

-
—

BEEIN TS, Bo5 < ZD5-HT EBEDO R
O EFH, M PRL 2 BN €530 T

Fhwup g s S, LL Tk, 5-HT EBEIZ20
His o 540 Hi 1 2 CEBCEmMmL 72, Ly
L, 2O ciRmE PRL Z2HEL THiR0VO
T, Rz ZD5-HT BEORIHO _EA M+ PRL
ORI EREZb S LTI, T
2 DABREORIFOEMG 7V 7 4y izl
THIENTE S, RAMES v + &% PRL MfE
T3 ERBHORENEES N L, FT-,
T2 BT IEABERGE T CHEY v b DRBFEIAFEK
X, LLOFBLD XV 5HELS&3Y, Ly,
B PRLIMES ST U EEHFRZEEL W0
LOHED DD, FES, £BE SEMRTCB Y
Tk PRL WM EIIHI T 2EH 2 b D2 L %
WmLTW%éQm;%4ﬂu%Tu%mez
5 EEMRFRROEERZRD S>3, &
PRL i X > TRERFROBESZE D STz Z

Kk At
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LS, BBV PRL I e Mk
DI:DTHLRBETHD LHEL T3, [ PRL
ZRIEL CAEREZTS &, LL TOREMFK
DTS SIHFHIN LD TERVIr EEbN
%, SEOEBRTIIHEKRTED NEBE X LD
ELLETEREIR D sk o7z, LH-RH
DB X NE B EIEOFIENTEH I N TE
SBBNEET 5,
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