ARICED2VYFORERLVEY (GH) & 71T 7 F 2 (PRL) ZyWMERGIC B4 2 HF5E

2014 4

HFRFRF R

A AT 7R

AW A PERL R
(a FKF)



i

i

&

1 % % ?ﬁﬁ ........................................................... 6
2% HENMEYXO GH & PRL WA KIE T 2
BLHET BAET (BIE]) 1238175 GH & PRL 3/ g —
T~ 13
2. B TN TTE weveeermeeesmnmueetinitttiiittiiiteiiiteeiianes 14
T . 18
T~ S I 27
I < T 29
28 WEHI (M) 121D GH & PRL 73/ 3% —
1. f(l"% % ....................................................... 31
2 H'*/,'&U\jiff ................................................ 32
3 fﬁzﬁ % ....................................................... 34
I~ S 41
I < 43
F3FH AT =Y (MEL) WWH|ZH1} 5 GH & PRL pMe/ 7 — v
1. 7('4% % ....................................................... 45
2 $j‘*+&0j§{£ ................................................ 46
3 fﬁ% % ....................................................... 49
S 59
T < 61
3% HEMNHEYXO GH & PRL WA KT T 2

1. ﬁ% g ....................................................... 63
2. H‘ﬂ'&fj\ﬁ/ﬁ ................................................ 64



4%%’3 ....................................................... 82
5%;@ ....................................................... 85

AT PR TEHN F—/33 > (DA) Y XD GH & PRL 70U L IE 452
1 T - — R 87
2 MBI TRTTIE coerrvereeetesnnnnuteeeteesnninteeeteeinnnneeees 89
I L 01
- 99
B, BH JJ ccceennneeetttttuntttetttttiiittitttttiiiittttteeeaans 102

BE65 §8 JE eeeresen e st e ettt 103
BE B overeeee ettt 108
SIS, =+ v v e veneesensesesseseses et es et ene e ens e ene s 109
JESHE - veeeeeesen e s e ee e sttt 122



AADC
AC
AUC
BBB
b.w.
Carbi
CTL
DA

D1

D2
cAMP
EIA
GH
GHRH
GHRP-2
GHS
IGF-1
(A2
L-dopa
mean + SEM
MEL

OX

A

2B T HIEEE

FEBET X W R e R
TNy T —E8
RIVE O EE
178 b4 134 P

i~ =

HILE R—r3

KPR IX

R—r3I
R—=rS3 U5 1 RER
= 33 5 2 52K
Y127V 7 AMP
TP LA L) T A
AR VE

R R VE VR ARV
R AR IVE AT T R-2
AR ARV oy R K] -
A A CERRE R -1
FARN % 5-

L- K—/% (LA F—2)
ERIE + BETERRE

AT b=V

FE by



PLC AR Y =¥ C

PRL Tug I

RIA FGOFAL)T kA

SAL vy =

SS Ve NAXT

T TARNATHE YV

TRH FR RIS A L i A v v
VIP A EEERG <7 R

8:16 L:D (8L) 8 IRFf AA Y : 16 MERmE A

16:8 L:D (16L) 16 IRFfHIBAHA - 8 IRF A






R VE S (GH) X FEIEFTFED GH Wil (Y~ K he 7)) 2o aaEhd
BERERNVESTHD, GH DO IIHIR TED O M S % iR R /VE S v
FY (GHRH) & YV~ h2ZF 1 (SS) I &V 2 EHARAER K OHNHI I HI# S
TV % [18,28,38,69,112], L 7> L, GH D43 sl IS 1 T ME T, GHRH <> SS DI,
PR TEIAAIET DS TTF RRENL WIS ND GH 2WMEERF 7Y b
W DFIEE AR > TWD Z ERMBENTVWD [64,97,113], & 5T GH D534
XGH HHIZEDR AT 4T 74— RNy ZICL o THIEINTWAH Z ERHbLN
TWb, KEFEED GH 1Tt b EFEERIC, 191 @07 XV BRFEEN G20 | o7&l
122,000 Td> %, GH DILHIZF51T % L 20-25 43 Td % [105], GH 1L FE
Bl DGRz etET 525, AL EOMNHIC O EE95 [14,112], %7z, GH
FHIRFE B L OWHLOMERHICEHEREREZ R D, ZHIZBWTIRE DA 72 & 3L
ICHEREICER LTV D [31], & HIZ GH TR CIIIMRLHEEORFIC LS
LTW%, GH N3 % EFIETA 2V RRAGR R -1 (IGF-1) NEA SN D,
IGF-1 12 P DRSO E O, B i s oM 22 d [112], IGF-1 &
FERIER L TR T AT 74— Ay Z7HEMICED GH O A s+ 5
[39,112,131],

(ZREER T HGHRH & SSITF & L THUR TEI D Sk & S HZICE 2
FRAMIAIA Z FF O GHRH= 22— 11 L SS= 2 —n 2 LV EA SN D [28,69,112].,
GHRH= = —w XIEHFERICEN SN TE Y | FTEREMARIZ A S 1172GHRHIZ
TEAEMARE T LT FERAE ClEl S5, GHRHAY FRKATEEDGH ML & 2
SRIRICHEET DL MlaNOT F =Ly 7 Z7—8 (AC) BiEMHEIL, A2V
> 7 AMP (CAMP) Z i S ETGHD AR & it 23 Hli S5 [6,28,38,85,112], HIK
T O PAZICAFET 2SS=a— 1 b L OMRERZ ERHEEICKR L, FEEK
PRI 2SS & St 3%, FEEAR & Tl S 7=SSiZ. T EIKRTEE D GHM IR L1
FET DSSHAMEEFMAT D, SSHZAEIELFEET D & MNP DOACOTENEN ] S
L. CAMPODEEANBA L, GHO WA <45 [10,28,112], 7 v b+ [6,33]. ¥
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A [79] Ok b [40] (281 BinvitroZEER D)5 SSIZGHD it & Hifill 3~ 2 25, GHE
FRICITFBE LN 2 EAVRR SN TV D, £7SSITIGHD I Z2 il 5 721 T <,
GHRH®D it H<=°GHRH T AL S 41 5 GHA ik H i35 [10],

GH T/ OV AMRITHI &N D Z LB TE Y, GH 7OV ADIRNE & B 1L GH
AFEERBICEE TH DL EEZHNTWD [45], GH NV ARGWE "9 2 &k
b~ [32,39,111], ¥V [129]. 7 » b [26,33,123], 73 [13,68,96,115], ¥ = [88,89,133]
KOe Y [35] 72 EDZ < OEIMFE THE SN TWND D, GH OV 2 ARG/ Z —

VTENHERR] TR > TV D ET v b OFRHER) 722 GH D3N Z — 213 3-3.5 Ifi] &
CIZH, METITEOMMRITHEL v ES, AEAITH S [123], b MZBWTIE, &
PETII AP~ BRHO GH WO HHEIG SR E W, 2T B I e~ m O R IR
ZFFO GH it N2 — %29 [39], BMETIE. GH 43 D#) 7T0%H3 & W ORI HY
B42% [118], L2rL. KBFESED GH il ¥ — NIEHET, TR iEimn S
STV, W OAATIE, GH OABRBY 7253 3 & — 1389 80 43 Rl E bg oD /X
IV RARGFM R G — v e T AR SAL TV D [68], BEUMES T, M GH X ARELH]
127V 2RI S H — T m T E BHE STV D [96]. MY FIZBWTIE, GH

PN Z— X5 ] T & O R E RIRME & 1R 2 & O/ S fRITE TR S v 2
EMEE SILTWD [89], £72 GH WD U XA AFHEIRDEZELZ T 52 L bbb
THEY., BVY [66] Ot b [32,118] Tik., WHEHEREFIC GH 0w EHTH Z &
DEEINTND

GH DI EEZZ T H T ENRBREINTWD, 7y b, B, B NI
Tix, KW GH BEN ER T2 &SN TV 5D [2645,56], F7-&HIC EH-
L7 GHIT BB LV ED L, LRBEE TRICHO EROBEL 2 bMEINT

% [26,29,56,60,62], LRV AS A CFEEBFICBWT, KO GH BT AL
HZ AR S VT2 JEEBREE T CIITICE > C ERT 2 Z L i &7 [60], FAFTIX
BRI GHIBEN EH L BRI TRT A2 L9 RBED Y XANRBEINL TS [68],
IO, VXD GH e ARZEMEOBICHERBROSH D Z LRI TND
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HRMET v b, P B O GH T REET 5721 T < )KBFE S D GH 73Uk

HEBLTWDLZENBEZLND, LML, HEMPKBFESED GH 7L AR &
ETHBEIC OV TIEERAL NI STV,

PRL X THRIRFTIEDO T 0T 7 F il (77 F ha 7)) oIS nsEEE
HRIVELTHD, PRLOT I/ BEEAIL GH & HERAUTV, B Y [70] X° 7 & [125]
78 EORBFE S TIL 199D T I 7 Weikdkn & 722 0 43 1751349 23,000 TH 5, PRL D
SPUAEFERL RS B — N X UARERERRIC L o TIHIIIZ B S 5 EB 2 T
%, PRL OBEOHKA FITEZRE STV, LavL, HURESEE AR VE li
RVE S (TRH) [34,47,50,80,132], M AFENIENG~T7F K (VIP) [1,17,46], A%
> (OX) [106] =¥ /v U J—/L (SAL) [47-50] 72 &1L PRL 2 &85 2 & AN
SN TW5D, PRL IFAMDORE & F8iE [8]. A DA EEHE L [53,95] FLit D5k

TS [93], EHECRBWTIET Y Re Yoy L IFE L CRINZIR, BERORE
PAEET S [41,92], 2D X HIZ PRL IZ GH & [RIARICEH B DO EFEIT R/ W EE 7
RILVETHD,

PRL D 43WhEZ < DAMAME R ONIKMER FIZ K 0 B LT 5, FRTHMAMER T
&% ARKlE PRL OB Z METEERBERTHL Z LML TWVD, V¥

&

[57,90,96], BV [121] KNP [12] 72 EDONBZFEE OIH PRL EEITFERIZHE <
FRAITIRN 2 & 33 S TR Y . PRL OFEEEIRES> PRL SR 112 X % PRL fitH
B B N~ E B &V,

AWFGEIL, FEIEIRRRENE LN TV, KBFEGIZBIT 5 E GH 3k #
—VEDORREFILMNCL LD & Lz, Thbb, FHAEICEEZR GH O HERIC
BB — v DAL O % | e DN 2B b D PRL /37D b & %t
LR 6T L LD &L, AFFETIZ, U DETAEYE L THHILTH
DN X NLRBENTHE L CTEREITo 7, AL 5 B0 FEBRk
FITLLFOKREICE L DTz, TRbL, &2 HTITARAEICET 2B ML KR O
e DI GH & O PRL D43 & . GHRH 12 X % GH JigHi S5OSO TRH 12 &

9



% PRL ftti S A df ~7z, 72, A7 =2 (MEL) »° GH & PRL O WIZ 5% %5
BIZOWTHiTz, H3HETIIMEEELH LT D7D 2 B L RO B R4
TCHEYXHWT, BEP XM GH & PRL 0 IFHEICKIE T B R OB E ],
FAETIIREABMICEIT S GH & PRL WIZ KT THR TN K—s32 > (DA) O

OV TN,
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1. &
GH 3t L OFMMFE T/ L ARICHEEND Z ENmBNTEY GH 73L&

[l

OHENE & FFEIL GH OAEBEMRBUCERE R EH L L TWnDd [22,27,38], LarL,
IBFEZED GH M2 — AFHEHET, GH D2 UL Z RSy WHEIR O FEMIRE D 4y Wk
HIZOWVWTIIR /02 TR,

GH D43 WATHIR T2 b OEHER - Th H GHRH EMIfilK - CThH D Y~ N AZ T
AT Tormic KRl E TS [11,18,28,38,69,112], F 7=, F D% < OfRRR AT
F R EORBELZITRHEI SN TS, 6T, GH O LIMANE O BREE K 1
THHHDOEBELZZ T TS, Ty b, P, B MTBWTIE, KBS GH BENH
BN EHT D2 ERIME SN TS [26,45,56,85], 7=, WEIZ ERH L7 GH I3
RBICE VD L, REBETRICHY GH O LA IHREDL Z ENHEINTWD
[26,29,56,60,62], fxilt., 7 AZHBWT, KM D GH BEIFALMICHAZ = hr—
VLT BRE T CHOBICEIMIC EAT 2 2 ERdlE S [60], FTRBAFEED
GH I DR B A2 Z 1T 5 Z L NRB I LTV [45,36], L7chi> T, Je5dt:
X7 > b, Bb. B MO GH MNIET 721 TR KBIZEE D GH 73U b %
THRREMEN B 2 LD, LvL, Jt& GH 5 & ORIRIZOW T E 2R 72 B2
MEFHILTW R, FRIZ GH 7L R ESEDBHRIZ DWW TIES3 D3> TR,

v [67]. B Y [121]. ¥ [108] KON [37,108] 7 & D K AENM) O 1 PRL
BEFFEREICE, MEAIENZ ERREINTEY . PRLOGIMEIHRIZ L P
SNDZENHMBNTWND, £ T, FLHTIT ARV KBIZEE DGHPANI KIE T
BEWI LT D720, YXZREREAENTEE L, BAKXOHEHSEMH N TOGH
SIS E — 2 ZPRLOZEAL & IRITH~ 7o, AR TIL, B (B1H]) (21T H5GH, PRL
T UARRYE 2 T~ % & HIZGHRHIC K % GHA ABUE X OTRHIZ K 2 PRLAT AR T J
TR LR LT,
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2. MEH KR OV

1) fEakEhy
R BN LF B B PR R A O 5~6 i OMfE L Nv ¥ 5 55 (#11, #13, #14,
#17. #22) Tholo, MAFMEKLOR A ELMHEFEBRBRBEOY X OREIL, £hEh
25.0~26.5 kg (‘¥ + FEHERAZE: 25.6 + 0.3 kg) K (N 23.3~27.5Kkg (26.1 £ 0.7kg) TH
-7z,

FEERMIF Y 1%, AR, R L ONRE & HIH © X 2 BB EN T 1 T o<

ICAEIZE L, 518:00-9:00 M 1AV A L— LREREZ &K E LITH
fEL7z, 3 WETOR—BRENTEHEL, T ENOREIC SIS Y06,
BRaAT o 7o, AKITERBIM T EBICHOKSET,

2) BREEEE

SRR IS ROE LIRS, B N ORI Z 2 h 20°C. 60%M% T8 900 /b > 7 A
Th-oT,

58 H 4 CII R PR & 8 BFRETEAHA (08 : 00 - 16 : 00) : 16 KF[EIREHA (16 : 00 - 08 :
00) (8:16 L: D) IZi%iE L7z, £/, & A S TIZMBARF 4 16 FFfEBTH (08:00 - 24
00) : 8 FEMIMEH] (24 : 00-08 : 00) (16 : 8L : D) IZERE L 7=,

3) BT —T VO AL

B & VR NVE L OG- EITH 12D AT —T NV EERBRATH £ TICE2TOVFITH
AT e, BT =T VOB TR, BERERNEC LV T, Tbb, BEALL
TORRECHRE L7 v BT RREFE F CREIEMI L v 1LV ==2—F (Argyle, 16Gx50 mm,
ARY v —vy FEASH, BR) OEMEAEFIRNICIFAL, kv T —7
JV (Polyethylene Tubing, No.15, od.1.1 mm, lgarashi Ika Kogyo Co.LTD., ¥ ) Z#J 20
emAEAN LTz, BT —T MR- AR —">Y 7 —7 (TAPING TAPE, C-type, =
FNUBRKSEH, ) CTHEE L., MEOREEZE < BIT, TONEE~SY D
Nra g b (B7ayr, =T RS, FOK) Twiclic, 7 —7 10
BB IR B £ T, BRI AR—Y F—7THEE LT,
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4) FAE K O 5

GHRH %, E F® GHRH (hGRF-29-NH, : juAfiy TP ifaf e, K% (— i
+ B & AV, SEERY HIZ 0.25 ug/kg body weight (b.w.) (2725 X O ICAEFRRIEK
T2mHZHRL, =ZFXF AT v a rFa—T7 XV EIRNICRE LT, BE®ZRIETT—
TNEZXFAT v arFa—TWNeE~XY IR TR Lz, TRH (X7 F RifF5E
AT KER) 1 X5EERY B I 1 uglkg bw. 12725 K 5 ICAEPRRIEAK T 2ml IZA47 R L, GHRH
ERERICHRE LTz,

5) £if )7k

GH KN PRL D3 S 2 — o e i~ e TR T 2o B RS T 0 12:00 225
16 : 00 £ CTOM (A 4 BERED). 15 2RIk CHE 17 BRI 21T - 7=,

GHRH }; O TRH O 532813 2 B RIETITV>, 12: 00 725 15 : 00 £ CTofb] (A
3 IFfH]) BRI 24T > 72, £RIiX 15 43k TRt 13 847V, GHRH K OY TRH O #% 5138
1fBA%G 60 53121247 > 7z

FRILIZTOFHFAL TCBWERBEBEI T —T VI ZF AT v arFa—7 (SM =
XFAT Y arFa—7200mm, RASH Y = A - = b - X JRE) ZfHFTITo
7o BRIMEIX 1 [E2720 25ml T, T 25ul O~RY o hL 27 A (100 IU/mI) %
T L TRV 5mlsBREIC AL, ERIE T £ CACTHRE Lz, ik, 0.5%~
NY RIKCHT —T VR R X 2T g v F a—TNETE Lz, $RE L7~ ik
1% 3000 rpm, 4°CC 30 ZyfdlE Dyl L, MAE2 R Uiz, migiEirer JEY H £
T-30C TR LT,

6) A/LE IR DMHIE

(1) IfAEF GH 2 D RlE

M GH REOHIEIL, EFROHE [65] ICHE U7z —Hiilkika Wi Z U4 A A
T vt A RIA) 2LV ITFo 7, FERkARAE 21T 7 3 GH (USDA-bGH-B-1, USDA,
USA) ZHwv, Z7m 5 TEICLY ., %1 (NEZ 033A, NEZ #:. USA) THER L7,
BERRR VT b FERERR AR VE v & D43 BfEl T Sephadex G-75 (Pharmacia %4, Sweden) %

15



AW NBBIEIZ K-> TITo 72, B—HURIZIZ, 7 GH 2 ¥ 1icwmfE L THE L
72HiU ¥ GH $VIIE (anti-b GH, JTEMUKES GERBY, EF % ML 2
ZHV, ZiE 1/20,000 (AR LT L7, 8 huRicik, fihvy e r oy
FMIE OCHES RFENGWIIZEHT, Bz &) 2 v, RV =FL o7y
z1—/L (Polyethylenglycol 6,000, “F-#)45 1 7,500, FyEHisk T3, KBR) % 5%& Tokk
{E#E T 1/120 [ZA R U TR U 7z, ARERIRRERR D 72 D OIEHER LE L 12iE, 7 GH
(USDA-bGH-b-1, USDA, USA) #H\W iz, 7 vEAICHW=Y 7L &% 100 pl T
bole, Yo TNDA U FaX—T g 08, FH—HuR 50 pl BNt 2 A, fEka L
T2 50 pl AN 3 AR, & HICH HUAR 100 pl FntE —me, 4C FCTiTo72, A V%
aX—T g TR, 3,000 rppm, 4°COSM T T 30 SfhiE LA IT o1, T AT
—va kY EEAERE LR, Yoy 1D Z— (ARC-1000M, Aloka £t
) CILEG O ¢ MEZRE Lz, TXToOREHE, ZEHEMEEZITo72, 7 vkA
X1 ETITV, HERSMEIE 0.25 ng/ml T, 7 vt A NEBMRHIL 5.4% TH - 7=,

(2) IffEd PRL # 5 flE

MmAEF D PRL AL, “HiAEEZHWE RIA ICE Y JIE L, Eifkrt 102
£ ¥ PRL (NIDDK-0PRL-1-3, NIDDK USA#£fit) Z W T27rJ I v Tikicky 2
THER UTo, Bk AR LT v & IR AR LT v & D43 Sephadex G-75 (Pharmacia Hi,
Sweden) Z AW THIVIEIRE TITo 72, H—PURIZIL, BV P PRL Z U FI2HEE L
TYERLL 72 & ¥ PRL HilfiLiE (NIDDK-Anti-oPRL-2, NIDDK, USA #£#f) % Hv, =
A% 1/90,000 (24 L CEH L7z, 2 _PURICiE, L7 ¥ 196G Y X1MiE (RK-GAR,
Phoenix Pharmaceuticals, USA) # M\, ;"U =F L >~ I =2— L (Polyethylenglycol
6,000, ‘V-¥453 & 7,500, FOEAMBK T3, KBk) % 5% EofEE# C 1/26 [ZA R L CfiE
M U7, ARSI D 7= ) DFERER L E 1213 kY 2 PRL (NIDDK-0PRL-1-3,
NIDDK, USA #&fft) ZH 7=, 4 v FaX— 3 103, F PR 50 pl L OE#H v
£ 50 pl it 2 HRE. 25 Bk 100 pl IRIN%E LR, 4C FTIT o7z, A v Fa—
Ta T, 3,000 rpm, 4ACOSEMET T30 pELSEEZIT o720 TH T —3 3
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NCRY BB ERE LR, Vol y 1D Z— (ARC-1000M, Aloka f+84) <
WD y EEZE LT, 7 veAICHWEY 7 VEIT 20 ul THY, 73T
CHMEERIT T, Ty AT 1EITITY, JERMEIX 0.11 ng/ml T, T v EARN
EEMREIT 22% TH o 72,

7y T =45

RIA THEOLNTT—2I3, EBRIRT 0 7T & GoBEE KR FENHTSERT. Mo
O 24t IC X v L7z [122], 29UV ADRELE Ellis D51k [30] 2 —HHME L
LiTo7, T72bb, MIEMRLVEONTZT T 7 BT, REOETN 4 5l END
725 ZAIAROES HARD 7 IV R L U, ARD 7SV AD EFIHSy AR T 5 2T ORIE
5 £ 0 RO IEBREL & TSI OOV TRBRISR O - BRI O T3, 7 A
NEBRED 2 5L ETh D L&, TREEDO/NVA L L, 7V AOBEET 1 R
B2 OV ZAHEBIEEE Lz, 7SV ZADOIRIEIZ/SVADTAEL Y . ZO/VZD |
FE T ORARMEZ Z LWl e LTz,

BoNToT — 2132 ORI EHERERE TR Lz, BE, RIEX OCEYRED T —
S 03 Student O t BE 2 H WA EEZ MR Lo, REEER5#%0 GH XU PRL REI2E
¥ E-HT L O EZIL, One-way repeated measures ANOVA % FW THOBUSHT 21T\,
Newman-Keuls F7E 12 & 0 45 RICRIT DA B AL HIE L7, sl 5% D GH & T PRL
MRS IR D EBR X DA E 71T, Two-way ANOVA % AU THH 4T 247\, Bonferroni
BEICL D BMICB T2 AEEZHE LTz, 72 GHRH 54 60 4rfM D GH fiitim
i (AUC) ZHiHH L7=, AUC Ofiii Student d t fRE & WA E A Z Bt LTz, 33T
D7 — & 1% GraphPad Prism (GraphPad Software, San Diego. CA. USA) % F\THEAT

L7,
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3.t R

116 : 8L : D X8 :16L : DIZHIT D GH /L RRGUWD AL,

5 HHIC I 1T A IAET GH B E DO KIZ Figl lIRT B0 TH D, HEKLE S GH I
OV ZARIZ AP LTz BEIRD GH 7SV ZDHIRIZIRD &0 Th -7,

#11: 16:8L:D XUr8:16L : D OHM 4 KefElIZH51T D GH »~/L A DB 1 [H]
[Ah KON [E/4h, HRIEIE 32.7 ng/ml J2 O 1.0 ng/ml, ¥ GH #2113 6.5 + 1.6 ng/ml }
W15+£02ng/ml ThHoTz,

#13: 16:8L:D KU 8:16L : D OB 4 BfEIIZHS1T D GH /> /L A DB 2 [H]
14 h &R0 [E/4 h, #RIEIE 1.4 £ 0.2 ng/ml & OV0 ng/ml, %) GH #RE 1% 2.0 + 0.4 ng/ml
K ¥1.3+0.1ng/iml TH -7z,

#14: 16:8L:D LKU8:16L : D OB 4 K2 H51T D GH /XL A DBEEE I 2 [A]
14 h K O2[E/4 h 4EIEIE 7.8 £6.1 ng/ml & TX1.6 =0 ng/ml, %) GH 2 1% 3.4 + 0.6 ng/ml
K&r21+£0.1ng/ml TH-T,

#17: 16:8L:D & U'8:16L: D WM 4 KeIZI1T D GH /~S/L A DBHEE I 2 [H]
14h F Y4 [Bl/4h, EMEIX 4.1+0.5ng/ml & TN 1.9 0.4 ng/ml, “F¥) GH J#1£3.9+05
ng/ml }1r*2.0+0.2ng/ml TH -7z,

#$22: 16:8L:D K UN8:16L : D OB 4 BEEIZIIT D GH 7L A DB T 2 [A]
14h O3 [El/4 h, #RIEIE 4.6 £3.6 ng/ml K& TN 1.8+0.7 ng/ml, V¥ GH #2E1X 2.9+ 0.7
ng/ml ¥ 1.6+0.2ng/ml ThH o7,

16:8L:DKON8:16 L:DIZHITDH GH L ADHERE, RIE K&K OV GH R E %
5 BHD I C Table 112779, 16:8 L: D &8 :16 L : D O 4 BrRliCEBIT 5
GH 7SV A DBEFEIXZ 2105+ 0.1 [E/h ZN05 0.2 [Fl/h THEZITR LN
720 GH 7SV ZDIEEIZF 3 7.6 £ 3.4 ng/ml 2 (X15+02ng/ml T8:16L: DX
2 16 : 8L : D RKiI@mWMEm AR 657z (P=0.1), 72, 16:8L:D K18 : 16
L:DIZBITDFE GHEBEIXZNEI 3.7£05ng/ml ¥ 1.7+01ng/ml T, 8:16L :

Dick~16:8L:DKIFAEICHEVWELZ TR L (P<0.05),
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Fig. 1. Fluctuations in plasma concentrations of growth hormone (GH) for 4 h (12:00 to 16:00
hours) in goats (#11, #13, #14, #17, #22). Goats were kept under 16 h of light and 8 h of
darkness (16:8 L:D) or 8 h of light and 16 h of darkness (8:16 L:D). Room temperature was
kept at 20°C. Triangles (V16:8 L:D; V¥ 8:16 L:D) indicate GH pulses.
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Table 1 Characteristics of GH pulses for 4 h (12:00 to 16:00 hours)

16:8 L:D 8:16 L:D
Frequency (pulses/h) 05+£0.1 05+£0.2
Amplitude (ng/ml) 76+34 15+0.2
Mean GH (ng/ml) 3.7+0.5 1.7+0.1°

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. The room
temperature was kept at 20°C. Each value represents the mean £ SEM for
five goats. Values with different superscripts (a, b) are significantly different
(P<0.05). * P=0.1.

20



2)16:8L: D &XU8:16L: DIZKIF5H GHRH IZ L% GH AL

16:8L:D &18:16 L:D IZ81F % GHRH £ 5% o M+ GH 2 D2k & GHRH
5.1 60 2y MO GH i mfE (AUC) % 5 BHO-HE T Fig.2 (279, GHRH %
BeH35E, 16:8L:DXKEU8:16L:DKELMEF GHEE TR GHEDICE
AL, EH IS 0EE—2 925 GHO—@EKRENRS7-, GHDOE— 7 fHiL 8
16 L: DX (37.5+9.2ng/ml) (Ztb<16:8 L : DX (51.4 £ 10.5 ng/ml) (Tmn-7z,
GHRH # 5-#% 60 4y AUC T1%.8:16 L:D [X. (775.0 + 174.1 ng- min- ml™Y) 12k~ 16:8
L:D X (1251.8 + 302.2 ng: min- ml™Y) (T EICE D> 7= (P<0.05),

3)16 : 8L : D X188 :16L : DIZEIT S PRL 7SIV RARFUW DAL
5 5EIZ 1T A IS PRL BEE DL Fig.3 1R T 280 THDH, £EED PRL /3L
AMRITIRD LBV TH -T2,

#11: 16:8 L: D &U'8: 16 L: D oW 4 BEICHIF D PRL 7SV ADBAME T 2
[al/4 h KON 1 [al/4 h, #REEIE 14.4 + 2.8 ng/ml & TY 0.3 ng/ml, 44 PRL JE 1% 20.2 + 1.3
ng/ml KX 0.6 +0.1ng/ml Th o7,

#13: 16:8 L: D K&Ur8:16 L : D OB 4 I I51T 5 PRL 2S/L A DB 1
[61/4 h }2 O°2 [6]/4 h, 20815 19.9 ng/ml 2 08 1.1 £ 0 ng/ml, “=#4) PRL #2113 25.6 + 1.5 ng/ml
K& TN1.4+02ng/ml TH-oT,

#14: 16:8 L:D K18 :16 L: D O 4 RefIC 1T % PRL 7L A OBEE T 1
[al/4 h KON 3 [al/4 h, #REEIE 21.5 ng/ml }2 T8 2.9 + 0.5 ng/ml, F-#) PRL J&F£1% 30.8 + 2.8
ng/ml 2 T85.3+0.8ng/ml TH -7z,

#17: 16:8 L:D %8 :16 L : D O 4 BefICE1T 5 PRL 7L 2 DAL T 0
[al/4 h J2 OY 1 [B1/4 h, 4EHE X 0 ng/ml J2 O 1.4 ng/ml, “F-¥) PRL 21X 32.8 £ 1.4 ng/ml &
W35+0.1ng/ml THo7z,

#22: 16:8 L:D &U8:16 L: D O 4 RefICE1T 5 PRL 7L 2 OEFE T 0
[01/4 h K OV 2 [51/4 h JR081E 0 ng/ml K (3.8 + 1.4 ng/ml, -2 PRL J2 13 33.1 + 1.6 ng/ml
K ¥5.6+0.7 ng/ml TH -7z,
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Fig. 2. Plasma concentrations of GH in response to intravenous (i.v.) injections of
GH-releasing hormone (GHRH, 0.25 pg/kg body weight (b.w.)) in the 16:8 L:D or 8:16
L:D photoperiods. Note that the area under the GH response curve (AUC) for the 1-h
period after i.v. injections of GHRH is also indicated in the figure. Each value
represents the mean £+ SEM for five goats. *P<0.05 compared with the pre-injection
values. The different letters (a, b) for each time denote significant differences (P<0.05).
The different letters (A, B) on the bar denote significant differences (P<0.05).
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Fig. 3. Fluctuations in the plasma concentrations of prolactin (PRL) for 4 h (12:00 to 16:00 hours)
in goats (#11, #13, #14, #17, #22). Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods.
Room temperature was kept at 20°C. Triangles (\V16:8 L:D; V¥ 8:16 L:D) indicate PRL pulses.
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16 :8 L:D K&UN8:16 L : DITIIF D PRL 7V ADEERE, {ENE K OV PRL
Z 5 BHDONKIE T Table 2 1279, 16 : 8L : D %18 : 16 L : D O 4 BifE]ICI 1T %
PRL /S/V Z BT ZN 4102 £ 0.1 [A)/h XTY05 £ 0.1 [El/h T, 8:16 L : D XIZH~
16 : 8 L : D KiHEWMEHAICH - 72 (P<0.1), L2 L, PRL WL ADIEREIZZENE
17.6 2.2 ng/ml %X 1X22+05ng/ml T8:16L : DXIZH~16:8L : D KIZAEITH
VMEE /R L7z (P<0.05), F£7-, 16:8L:D K08 : 16 L : DTS 5 V) PRL IZE
ITZNZ4285+£39ng/ml Z1r33+13ng/ml T, 8:16L:DIZH~16:8L:DX
TAEICEHWVEEZ R LT (P<0.05),

4)16 : 8L : D KT8 :16L : DTS5 TRHIZT L D PRL AHI KL

16 :8L:DKUN8:16 L: DIZHITD TRH FEH#OMIEF PRL K DA% 558
OFLET Figd 127”7, TRHEZHEGTSL, 16 :8L:DXKLKV8:16L:DXEb

$Eh PRL RIE TG 15 0B BA- Lz, &5 15 2% D PRL O v — 7 fil
NZEH 632.2 +£92.5ng/ml K TN 64.9 +20.8 ng/ml T -7, H 5% 120 45D PRL &

1£8:16L:DX(Zt~, 16: 8L : D KIIAEIZHE -7 (P<0.05),
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Table 2 Characteristics of PRL pulses for 4 h (12:00 to 16:00 hours)

16:8 L:D 8:16 L:D
Frequency (pulses/h) 02+0.1 05+0.1
Amplitude (ng/ml) 17.6 +2.2° 2.2+05"°
Mean PRL (ng/ml) 28.5+3.9° 33+1.3°

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. The room
temperature was kept at 20°C. Each value represents the mean £ SEM for

five goats. Values with different superscripts (a, b) are significantly different
(P<0.05). * P<0.1.
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Time in minutes

Fig. 4. Plasma concentrations of PRL in response to i.v. injections of
thyrotrophin-releasing hormone (TRH, 1 pg/kg b.w.) in the 16:8 L:D or 8:16 L:D
photoperiods. Each value represents the mean + SEM for five goats. *P<0.05

compared with the pre-injection values. The different letters (a, b) for each time denote
significant differences (P<0.05).
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GHIZZ < OBEMWFE TSV ZRIZHW S LD, KEFEE DOGH W REITEME T o
5o WEZ > N OGHAUWAMIAIZ.IRER] D —E MR T/~ ZRITHH S Tuvns [114], L
L, AREEFEA [96]. WAFLA [90] KM UVKEA [128] DGHA WAL T »~» FGHD L H 12—
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727V RGP R HF — 2 T R LR E WL R /NS 72OV ZANRIRAE L CTU 2, Mogi
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EVRIED 7SV ATHREND Z EaWE L, Lol AERRTIZZO X 5742
BRI 72 SV 2 3B S e o T2,

AR NT, ARFFEOERICE Y, P OFEHPRUREIZAEIC ER LT,
JETRHNC & D PRLATIA O SR I TR T — TR 28 L T2 2 5 [23,81], L7z
> T, HRFFHDIERIZ LV ¥ X OCHZ WA E > - DTSRI O 7 F 2R T
- T RS LR THD EEBEZOLND,

8:16 L : DICE~16: 8 L : DEDOGH /L ZDIRIEIT K& WHAN R S5, £7-
16 : 8L : DX TiE, REWRCGH VAR HELLTZ, LIz -> T, RVOLEBNC X HGH
IR EE DT TV ZRIE O AN AE O GHIRE O LAFERICER T2 L E 2 bh
Too RO R A RMDGH M TUHE L 2R RIT B Y O & Y ¥ TR DL R R & Sk
% [36,51],

AT F=U0F, BN T H OB & FERICEMIER S KRICEW I —0 7
4TV ALERT [2951], TDAT h=r DR \Z—THEOY 7 FvEE
I OELHEERERDO—2TH D [2, £/, AT F=0FIZLY T > FOH
IRFEERR T O Y ~ A Z F oW aRigd 2 2 EnmE ST [101], & H
T, BHHICHARRA T h=V OREMENEZZ B, HHFETICAT b=V
V= NAZF 3 ERT 5 2 L2 K 5> T CGHOREIMEL 7o 72 2 E BRI S 4
Do Flo. VHGHRE X VVABEE LY | 7LV RIRR & BRI 5 DT, AR TIE
RS TOCGHIEE T B S FOREICHASGHBENE kol bBEx b,
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KRB BHE O A 5 & 2§ [23], — 78 H S TIE T REFATEEDOPRLO ZFE &,
BRGEENIH SN D [23], L7z23-> T, 16 : 8L : DTIX., FEAKDPRLE &Y
ML, S SIZPRLEAGHEE N HE 7272, 8:16 L : D& L CTHHPRURE £7-1%
TRHIZ X ZPRLII G < 7o T2 EHELR SN D, PRLOPUAIFIZHIR TEED & 1K
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o7, FTEGHRHIZ X ACGHGWMEI A REDIERIZE YV JTET A Z E LMo T2,
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I8 :16L : DXICE, 16:8L: D KITAEICE NI -7= (P<0.05),

LEDOFERNG, BEFIEE SHE 5L GH, PRL WA IEICTUHET 5 2 E 38 520
(272572, GH OJTHEIZFEIT VL ZIRIBOEINIES GH IRED LR TH D Z &

Mol FTGHRHIZE A GH I HRIERICE WV ILET 2 Z L LN -T2,
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Fig. 5. Schematic illustration of the lighting conditions and time course for the collection of
blood samples in this experiment.

33



3.t R

1)16:8L:D K8 : 16 L : DICRIT HHEH 8 REICEHIT D GH /)L AR D
1t
AGEIZBIT A ISET GH B E D&V Fig.6 [T 280 T, F£MlKE S GHIZ L
ZARIZ W LTze BABIRD GH 2L 2D MRIZRD LB Y Tho T,

#11: 16:8L:D K18 : 16 L : D DR 8 K1 D GH /L ADHEE I 4 [H]
/8h K OY5 [m]/8 h, #EMEIX 9.3+ 7.3 ng/ml 2T 1.3+0.2ng/ml, “F¥) GH 21X 50+1.2
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18 h N6 [A/8 h, #RHEIE 3.1+ 1.7 ng/ml K& TN2.5+1.2ng/ml, V¥ GH 21X 2.7 £ 0.3
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GH 7SV A DBEFEIXZ 271 0.6 £0.1 [E/h V05 + 0.1 [Fl/h THEZIAR LN
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216 : 8L : D RiEmvMEm A R 647z (P=0.1), £7-, 16:8L:D LKU8:16L :

ZRIT B GH X FN T 3.7+03ng/ml 2 1X1.8+01ng/ml T, 8:16L:D

(ZH~N16 : 8L : D KIIAEICHEVVELZ R L7 (P<0.05),
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Fig. 6. Fluctuations in the plasma concentrations of GH before (1-h light period; -1 to 0 h)
and after (8-h dark period; 0 to 8 h) light-off in goats (#11, #13, #17, #22). Goats were

kept under the 16:8 L:D or 8:16 L:D photoperiods. Room temperature was kept at 20°C.
Triangles (V' 16:8 L:D; ¥ 8:16 L:D) indicate GH pulses. The bar indicates the dark period.
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Table 3 Characteristics of GH pulses for 8 h after light-off

16:8 L:D 8:16 L:D
Frequency (pulses/h) 0.6x0.1 05x0.1
Amplitude (ng/ml) 51+1.6 21+05
Mean GH (ng/ml) 3.7+0.3 1.8+0.1°

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. The room
temperature was kept at 20°C. Each value represents the mean + SEM for
four goats. Values with different superscripts (a, b) are significantly different
(P<0.05). *P=0.1
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DIick~16:8L:DKIFAEICEHVWEEZTR LT (P<0.05),
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Fig.8 |27, 16 : 8 L : D XDOIHAT R D 45 PRL iR LI L RIMIC B&- L. {HATAT (-1 2>
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Fig. 7. Fluctuations in the plasma concentrations of PRL before (1-h light period; -1 to 0 h)
and after (8-h dark period; 0 to 8 h) light-off in goats (#11, #13, #17, #22). Goats were kept
under the 16:8 L:D or 8:16 L:D photoperiods. Room temperature was kept at 20°C. Triangles
(V16:8 L:D; V¥8:16 L:D) indicate PRL pulses. The bar indicates the dark period.
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Table 4 Characteristics of PRL pulses for 8 h after light-off

16:8 L:D 8:16 L:D
Frequency (pulses/h) 0.1x0.1 0.3x0.1
Amplitude (ng/ml) 52.6 + 2.4° 7.2+36"
Mean PRL (ng/ml) 48.4 +1.9° 48+05"

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiod. The room
temperature was kept at 20°C. Each value represents the mean + SEM for
four goats. Values with different superscripts (a, b) are significantly different
(P<0.05).
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Fig. 8. Average plasma concentrations of PRL before (1-h light period; -1 to 0 h) and
after (8-h dark period; 0 to 8 h) light-off in goats. Goats were kept under the 16:8 L:D or
8:16 L:D photoperiods. Room temperature was kept at 20°C. Each value represents the

mean + SEM for four goats. The bar indicates the dark period. *P<0.05 compared with
the pre-lights off values.
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4. B 52

REICHT 2 Y XD GH e 84 — AFBAH & RS2 v 2Ry W 8 4 —
YR, REVWIILAE/INS RSV ABRELTWe, Ty b, L B, UV
IZBWTIE, KFIZZ2 2 & GH IREPEREMVICER T2 A MEINTND
[26,32,45,56,60], —J7. U UIZEWTKMIZZ O X 9 72 H¥M7e GH IRED FF IR
HHNIRNoToZ E A ST\ 5 [13,59,67,87,90,96], AHFZE TITIHAT#IZ GH
DA ERBSRIBIEINT, Y TIIREIZ GH BEO FRBGUIRES b
RN E DR O HE 2 >R L 72 [88,133],

Kasuya [60] ©1E. E84FO MAERGHIREITE M D0-2FDOIC K E 72 RN A B
HZEEWE LTINS, AIFSED8 : 16 L : DAXTM6 : 8L : DOREHI DY 7 /L OFRE
RE X2 EAU16-24 ¢} UN24-8IRF Tl 503, U v D L 9 7R IR IF DOGHIR O B R/
7 ERBSIIZRD S o7z, GHWD U X A FHEIRIC LD OB A2 2155 2 b
NEBHNTEY, b b [32,118] Ok Y [66] TiL, &EMEIRIFIZGH WA EH-9
%o AWFETIIR MO 7207 F ORERMRENS R < 22 < TREFFOHM. 21T > T GH
RE D BFRN 2 ERBIGNERD SNeholzOnd Liven,

T, BIVAZ A CFREBFICBWT GHIBEO Y — 7 23, 1RITHEMIEIZ L A 47z
D 4 EEONT 2 ERHIE ST [69], BB X LPRESY X THIXTERMB
21 B%7=v 5 EBlbh s Z LnWs &7 [88], £7o. ML UMY X215 GH

SYWrR B — 2 b —TE DIV AR WS Z — 2 T L O S R b5 [88,133], L
L. ZHHOWED X 5 78 GH ORI 3/ S 2 — AIARMIE TR O bR ho
oo TOETEBEEOEITERT 2006 LRy, T72bb, 2 bDERIT12:
12 L: D DERHEFTTIToTW e, UYDOERIZBWTIE, =313 08 :30 k115 : 30
IC1H 2145 L, KIZEBICHK SE TV [59], YEOERICBWTIEL, =ik
HHEICERRESE, Kb HHEMKSE TV [88,133], L L7a s, fAEREZOM

(CENENOFEBRIAE N SN ZEIHOBCHIRELREL TV LB DD,

16 : 8 L : D XO{HATHR D14 PRLIREEIIAZIC LA L. 8:16 L: D X TH ¥ PRL
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PEFE AT EST aEAA R Sz, PRL O RIL8: 16 L: DX XY 16:8L :
D KIZBWTEWI &SN 2Tz, AUFFEDOMAZAICRTT 5 PRL RS TS
Lincoln [77] H3#E Lo Y POFREREL TN D, T72bb, miEH PRLIBEOE
— 7 OHBUIRHA OO Z v | Z O PRL RS B 5 X v £ B S0 J7 0
F Lo T, REEICEE S PRL W2 — 2 OBV BAEN S WS D AT b
=UDBE/RLTVWD, AT F=FIRBIES ZRICENY =BT 4 7 U AL AR
L [2,951]. {EITEZNS AT b= OnWEITA LN EHT 5 [2,60], AT
(XA O] PRL REO EABGIIMITEZ D A 7 b= 055w 2 — v &l
L7273, GH OZKITIZ PRL @ X 9 Z2{EAT R 0 EFBIGITR S ieino T,

ST DOGHP WM BT 2372 A 7 = X 2, SN E Ty,
LOLARRG, AT F=UIINED A=A NIBBR LT DG L7, K
DESIEIATZ h=vORWEE LTINS [2le AT M= BIXT v FOBIR
TEHANDO Y~ M AZF oW aERT 5 Z ERmESN TS [101], Lo T,
AT =BV~ BAZTF W E R L CGH W Z T2 Z ERE X LD,
JEEINC X AGHZ WX A 7 F= Ko TR ENTWND Z ERRBEIN 5,

AROFERNS . ARZIERT D &, BEHICHE T D GH HWIETTET 223,
(21X PRL @ X 9 Z2{HTEZIC LR T 5HRIIAONRNWZ LB LMo T,

42



5. %

2 /TR, BRZMICHES B (KH) Oy D GH KUY PRL 43 WAk 4 7~
72, 20CFCHE%#8:16L:D K116 : 8L : DICA (LI EREIT 72,

8:16 L:DX&LUN16:8L:DXKDGH LADBHEIZITAREREITR S
S72, GH 7 ULV ADHRIEIL8:16 L: D XIZH-16:8L:D K@ WMERA A 57 (P
=01), £7216:8L:DXU8:16L:DIZHBITH Y GHIEAIL8: 16 L : DIk~
16:8L:DRIIAEICEHVMEEZ /RL (P<0.05), 16 : 8L :D K1*8:16 L : D DKf
MIZEIT S PRL 7SV ABZIZIIAEREMITIA SN o7, PRL 7L 2 DIRIRIE
8:16L:DXiCH16:8L:D RIFAFICEVWEA /R L7 (P<0.05), £7/-. 16:8L :
DXKO8:16L:DICHITH Y PRLIEAEIZ8:16L: DI 16:8L: D KITAE
IV Z R L7z (P<0.05), 16:8 L: D X DO{HAT# D) PRL I I3 A8 E& L.
THATATO MBI e VAT 1 KR 5 2.25 FEff & CofEIda EICEm o2 (P<
0.05), 8:16L : DX T% ¥ PRLIREIZIHATE LA H2mA A SN,

YL EDFERNS | SBITHT 5 GH W BUGRIE PRL O K 5 ITHABTII AR WS, R HSE
TETITR L ARSI TS GH W3 TS 5 Z L R LT o 72, F 72 PRLIEH
fTt% GH & 87e0 | AMIc ERAFT 22 & v b0t o,
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1. &
AZ b=y (MEL) IR AETHEMR I, MEERN S LZRIZHW S D

[l

[9,29,51], MHFLIEIZH VT, HEREHRITMIE) S REX BRI Z Hiv, EER
ZRRH LT, MBERICERET S [2,109], RIATIE, ARE®RS MEL ICE#SND
D3, FRIZHE I OR S8 MEL O WEIZ 72> TS 11 5[2,110], 7 T IZEB W T HAtd
EHE & [FERIC MEL 23 EFICIR S . KEIZmW =7 4 7 U XL &R T
[951], D MEL O3 W2 — 3 HED Y 7 F IV EERICH L E 5 EE/RERO—
OTHBHIEBHN->TND [2l, BV Y EFETIIHENE S, 9% ) MEL O431%
EO RN X > TBIAFE A HIE ST\ 5 [121],

MEL D533 4 — 13Kk & 72 IR VB D3N B % RIE L, 2 b OWNGUWE(L
AR, B K OIS % K F T [24,63], MEL 13 T HRAARTEE f QMR HER LT

S Ei LTS [63], b R TIEFERES . MEL 2 A& 535 L. MEL OW
Ry ) AL Z B % [63],

MEL D52 L0 ARZEEZ NGHICHREITE D Z R ME SN TN D, K HSM
I35 A SRR IR O FE AR A I S R OB HE 2 HIIR 3 2 23, & B #IC MEL
G522 ETHAMER U XL S RAMOKERE EENOERZ5I ST LN TE
% [24], NTLHRBABREL FCRIZEL TV 25 U ¥ TIXTEI %O GH BE O EH 1T MEL &
EDEREFITTHZENHEINTWD [60], F72 MEL OF “MENFKEIXT v
O GH iz T2 2 & bRl Sz [58], Ziun 2 &1k, MEL 23 GH 43 iAic
R<BEboTWL Z EERET 5,

FLHIAR O 2 5 Clk, ARZ D GH LU PRL 735282 KIE$ 2 L 2 600
(L7, AFETIE, 16:8L:D O HEZMH T T MEL LB L /2RO ¥ D GH KU PRL
TR 2 TR~ T
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2. MBI O 1k

1) HEE)

IR BN LF S B AR R R O 5~6 i OMfE L Nv ¥ 5 55 (#11, #13, #14,
#22, #23) Tholo, EHEHEAK (ER) LI KO MEL QAFLFEERBIAARS DY F DR
X, ZF419.0~32.0 kg (28 + 2.4 kg) }TN18.0~31.5kg (27.7£2.7kg) ThH -7z,

FEBRWIM T YFIL, AR, RERKORE 2§ © = 2 EEHE=NT 18T o~
[CANEIFE L, 518:00-9:00 T 1EYA L— LREFEZ 58Dk & HLITHE
fEL72, 3 HWETHOR—BRENTEHEL, ZhLENOREIZ SIS Y06, E
BRZAT o7z, AIXFERBIRK B BICHOKI T,

2) BRELRXIE

FERMIRI PSR E LRI, R, WK ORI 22 16 REFEBIHT (08 : 00 -
24 : 00) : 8 IRFfAE ] (24 : 00- 08 : 00) (16 : 8L : D), 20°C. 60%F%}X900 /b v 7 AT
b7,

3) ALPRHAM K Ok

16 : 00 & 20 : 00 2 [m], *FHRX & L C/AEHAHE/K 0.5 ml Z 40 AR A#&G L,
5l &fex MEL (4 mg/i8) % 16 : 00 & 20 : 00 o 2 [A] 40 HE#& O #5- L7=, MEL 13§
KIRDOH O (FapiF T3) 2 Hv, M HIZ, 4 mg/80 pl 2725 K 9H 50°CITHNE L7
TH )= ERAOTEMRL, AFAHEAKTSmIC2 L ICHmIRL, 3TCITHRFL
726

4) 1T —T VO fFiF

55 1 Hioo TR TRk L2 FiEITiE - T2,

5) M O G-

91 EI O FEBR CRiah L= FIEICHE - 7=,

6) BRI 5%

GH MUY PRL D53/~ Z — 2 i N2 FEERTIXZ N E N OSPSEAETIZ 12 2 00
725 16 0 00 £ TOM (BAH 4 Bef). 15 43 [EIFE TRE 17 BRI 21T - 72,
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GHRH KO TRH O #:5-326k1% 2 HREIFETITVY, 12 : 00 225 15 : 00 £ ToOfH (B
3 IRFMH]) (ZHRIMAAT o 72, BRIMLIE 15 43 ffkR TRE 13 BTV, GHRH KUY TRH OF51%
M BHAA 60 /32T o 72, BRIMGIEIZE 1 8RB Gtk L= HIEIZiE- 72,

MEL #5-4% D i fErh MEL O b 2 i~/ 525 Tl 16 : 00, 18 : 00, 20 : 00,
22 : 00 KOV H 7 : 00 IZERIM AT - 72,

MEL (81T AEMEIT 1 [B1% 720 2ml T, T 30 ul ® 10% EDTA A1k (MQ /KiZ
EDTA % 0.1 g/ml OFIG THM L72HR) Zi T L TRV 7z 10 ml 3BRE 12 AdL, EERfK
TET ACTRIFELT, BRIZIZ, ~NV WA T =T NV R O=F AT g
F 2 — TN Z 72 Uiz, B L 72 11 E 4°C L2380 T 3000 rpm T 30 45 i 4 Bl L
MAEZEIY U=, MR U lE Y B £ C-30°C TRIE L 72,

7) RE REORIE

(1) i GH B D RIE

MAEH GH IR EORIEILEH 1 HiOER TRl Lz HiEIZE->7o, X To GH &kt
E, ZHEAE AT o, Ty AT L EITITY, HIERSMEIL 0.1 ng/ml T, 7y EA
WNZEEMEEUT 5.0% CTH - 7=,

(2) MfiEd PRL # 5 flE

MAEH PRL B OHIE LS 1 HiO SRR TRldlk L2 B E> 72, X ToD PRL A
BHE, —HERAEEIT-72, 7 v EA1X2ETITV, JERMEIX0.3ng/ml T, 7 vk
A NEEMREIT 10% T, 7 v A MEESREKIT 9% TH -7,

(3) ILifEd MEL 25 D&

A% MEL 2 oIl E 1% ELISA kit (IBL immuno biological laboratories, Hamburg.
Germany) TiT-o7-, 7 v A1Z1ETITV., HIERFEIL 549 pg/ml T, 7 vEAN
TEMREIT 4.0%TH - 7=,

8) T — & T

GH X O'PRL OF — & Z3HTId 5 1 Biod F2Br CRtil L7z HiEICE - 7o, £72. MEL I
FE OB DA BT Two-way repeated measures ANOVA % W TH ST 2470,
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Bonferroni i EIZ L 0 HMICBIT A EEZHRE LT,
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3. fin R

1) MEL # 512 & % it H MEL 2 D2k

4 mg D MEL Z WV X 45AICRE D % 5 L 72 BE 0 I MEL B O &b % Fig.9 12~ 7,
MEL #&n# 5%, MmAEH MEL OREIL EH L7, MEL # 0 # 5% 0 mE+H MEL &
J£1X 18 : 00, 20 : 00, 22:00 T, ®MXIZEENFEICEWENSE LN (P<0.05),

2) BB KO MEL #5128 2 4 KeI23515 % GH 7L 2 AR50 224k

5 IR 2 Mg GH B O ZA{kIE Fig.10 IZ/RT & B0 T, £k s H GH 138
JLZMRITATI LT BEIED GH MERIZR D & B Th o 7=,

#11: AERREGX L MEL £ 5 X OB 4 BRICI1T 5 GH 7SV ZA OB 4 [F]
14h N2 [El/4h, #RIEIT 7.3 +£3.8ng/ml &L TY 1.6 £0.9 ng/ml, V¥ GH R 11 5.7+ 15
ng/ml 2 T*1.3+£0.2ng/ml TH -7z,

#13: ARKGXEO MEL #5-XOAH 4 B2 25 GH 7~/ A OB 2 A
[Ah KO3 [El/4h, #EHEIX 2.0 £ 1.5 ng/ml 2 T8 1.0 £0.5 ng/ml, “F¥) GH 213 1.3+0.2
ng/ml 2T 0.6 £0.1 ng/ml TH -7z,

#14 : ERERG KA MEL 25X OB 4 BFEIZI1T 5 GH 7~V Z OB 1 (A
[4h KO3 [E/4 h, #EIEIE 4.0 ng/ml & T8 1.2 0.1 ng/ml, ¥ GH #2113 1.2 £ 0.3 ng/ml
K r0.8+0.1ng/ml TH -7z,

#22: ARRGXKKED MEL 5 X0 4 BFEIZI1T 5 GH 7~ /L 2 OB 3 [A]
14h K OV4 /A h, RIE1Z 0.9+ 0.3 ng/ml X T¥1.1+0.7 ng/ml, ) GH #1309+ 0.1
ng/ml 2 T¥0.7 £0.2ng/ml TH -7z,

#23: AEREGXKKED MEL 5 X OB 4 FFEIZI1T 5 GH 7~ /L 2 OB 3 [A]
14 h KO3 [E/4 h, #EMEIE 8.7 £2.8 ng/ml }2 1) 8.8 + 3.2 ng/ml, ¥4 GH #2/%(% 10.0 + 1.8
ng/ml 2 T¥7.3+11ng/ml ThH-7z,

ARG X KON MEL &5 X285 5 GH 7~V A DB RME o U145 GH IR % 5
SEPEEIfEC Table 5 12773, AEREEX LK MEL # 5 X OB 4 K215 5 GH /X
VDX 0.6 £0.1 [E/h &TN0.7+0.1 E/h THEREITR LR -7, GH /LA
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Fig. 9. Average plasma concentrations of melatonin after the oral administration (0.a.) of
saline or melatonin (4 mg/head) in goats. The goats were orally administered saline or
melatonin twice a day (16:00 and 20:00 hours). Arrows indicate the time of
administration. The lighting condition and room temperature were kept at 16:8 L:D and
20°C, respectively. The dark period (24:00 to 08:00 hours) is shown by the black bar.
Each value represents the mean + SEM for four goats. *P<0.05 compared with the
corresponding values from saline treatment.
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Fig. 10. Fluctuations in the plasma concentrations of GH for 4 h (12:00 to 16:00 hours) in
saline- or melatonin-treated goats (#11, #13, #14, #22, #23). The goats were orally
administered saline or melatonin twice a day (16:00 and 20:00 hours) for three weeks. The
lighting condition and room temperature were kept at 16:8 L:D and 20°C, respectively.
Triangles (V Saline; ¥ Melatonin) indicate GH pulses.
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OYRIEIL 6.8 £ 2.0 ng/ml &£ 1.9 + 0.6 ng/ml T, MEL &5 X134 B G XICL~NAE
IRV AR L7 (P<0.05), £7-. F¥%) GH 1% 3.8 £ 0.6 ng/ml 2 1% 2.2 + 0.4 ng/ml
T. MEL &5 X IAERKREXICHEANFREIEVEZ R L= (P<0.05),

3) MEL 4LH & GHRH |Z X % GH Mt

AP 5} O MEL # 5-XI2381F 5 GHRH # 5% o i GH JBE 028 (k% 5 BED
FHIET Figll (279, GHRH Z# 592 L AREGX KO MEL #5-X &6, MmiE
T GHEEIZEHIC EH L, 5% 150 —2 N6z, GH O — 7 HI3E A
PG5 X} O MEL #5- X T2 2 42.0 £ 13.8 ng/ml 18 33.9+ 102 ng/ml TH 5, #
530 75t D GH B 1X, MEL &5 KIXAREGXIZH G EICK) - 72 (P<0.05),

4) EREBE KO MEL $#512381F 2] 4 Rl 3517 2 PRL 7S/L ZRG3D Z54L,

5 SHIC 31T B I AET PRL 2 EE D2 VI Fig.12 1279 L B0 TH -7, &E{ED PRL
IV AERIZR DO LB Tho T,

$11 : ARG X KO MEL %5 X O 4 B2 5 PRL 2L 2O 1 [A]
14 h J O3 [A1/4 h 4 1§ 1X 10.1 ng/ml 2 T 0.6 + 0.1 ng/ml, “=#J PRL J2 F£ 13 21.5 + 0.9 ng/ml
&Tr0.9+0.1ng/ml TH -7,

#13: AREKEGX KO MEL &5 X OB 4 FFHICKIT 5 PRL 7V AOBEET 1
[B1/4 h &0 [E1/4 h, #RIEIX 13.8 ng/ml 2 OY 0 ng/ml, *F-¥J PRL 213 17.2 + 1.4 ng/ml
K07 +0.1ng/ml TH -7z,

#14 : ARERGX KO MEL &5 X OB 4 FFRICKIT 5 PRL 7OV AOHEET 0
[al/4 h KO 1 [Bl/4 h, $E0EIZ 0 ng/ml & TX 0.4 ng/ml, F-¥J PRL #2EE1% 21.8 + 0.8 ng/ml
K ¥0.6+0.0ng/ml TH -7z,

#22: AREEGXEO MEL &5 X OB 4 FFHICRIT 5 PRL 7V 2AOBEET 0
[B1/4 h K OF 2 [E1/4 h 421E X 0 ng/ml K2 08 0.9 + 0.4 ng/ml., “=¥J PRL & 1% 20.0 + 0.5 ng/ml

KN 1.2+0.1ng/ml ThH-o7-,
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Table 5 Characteristics of GH pulses for 4 h (12:00 to 16:00 hours)
after treatment with saline or melatonin

Saline Melatonin
Frequency (pulses/h) 0.6x0.1 0.7x0.1
Amplitude (ng/ml) 6.8 + 2.0° 1.9+0.6"
Mean GH (ng/ml) 3.8 +0.6% 22+04°

The goats were orally administered saline or melatonin twice a day (16:00
and 20:00 hours) for three weeks. The lighting condition and room
temperature were kept at 16:8 L:D and 20°C, respectively. Each value
represents the mean = SEM for five goats. Values with different superscripts
(a, b) are significantly different (P<0.05).
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Fig. 11. Plasma concentrations of GH in response to i.v. injections of GHRH (0.25 pg/kg
b.w.) in saline- or melatonin- treated goats. The goats were orally administered saline or
melatonin twice a day (16:00 and 20:00 hours) for three weeks. The lighting condition
and room temperature were kept at 16:8 L:D and 20°C, respectively. Each value
represents the mean + SEM for five goats. *P<0.05 compared with the pre-injection
values. The different letters (a, b) for each time denote significant differences (P<0.05).
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#23: AREELGX KO MEL &5 X OB 4 FiHICKIT 5 PRL 7L AOHEET 0
[61/4 h } O3 [A1/4 h, #2108 1E 0 ng/ml 2 Tr0.5 + 0.1 ng/ml., %) PRL ¥ 1% 20.9 + 0.6 ng/ml
K&TV0.7+£0.1ng/ml TH o7,

AP 5 X & Y MEL $5-KI281F 5 PRL 7SV A DB | HRIE & OV PRL R E %
5 BHD - HE T Table 6 (27397, ARG X KO MEL #& 5- X O H] 4 KFHIZ3 1) % PRL
PV ADBEEIXENEL 0.1 £ 0.1 [E/h KTV05 £ 0.1 [A/h T, ARG X2~ MEL
FEXILEVMERAIICH > 7= (P=0.06), PRL /L 2DIENEIXZ 24 12.0 £ 1.9 ng/ml
K 1¥0.6 0.1 ng/ml T, ABHEGXIZHESMEL %5 XKIFAEICEWVEEZ R L (P<
0.05), £72. ¥ PRL EEIXZENLN 20.3 £1.8ng/ml 210 0.8+0.2ng/ml T, AR
BIXIZH~ MEL &5 XKIIAEIZIERVWELZ R L7z (P<0.05),

5) MEL #L# & TRH 12 X % PRL i

ARG XA ONMEL 85 KIZ851F 5 TRH & 5% O i PRL IR DAL % 5 81D
EIMEC Fig13 (29, TRH 2% 5325 L ARKRGEX KO MEL 85X &1, mgEF
PRL JREE13#H G 15 S REBIC EF L, &5 15 3% D PRL O V=7 HiZThEh
341.4 +49.8 ng/ml XL T¥ 23.1 4.7 ng/ml THh - 7=, #5-1% 120 /3]0 PRL R IX AR

B2 MEL &5 XI3AEITE2 - 72 (P<0.05),
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Fig. 12. Fluctuations in the plasma concentrations of PRL for 4 h (12:00 to 16:00 hours) in saline-
or melatonin-treated goats (#11, #13, #14, #22, #23). The goats were orally administered saline or
melatonin twice a day (16:00 and 20:00 hours) for three weeks. The lighting condition and room
temperature were kept at 16:8 L:D and 20°C, respectively. Triangles (/Saline; ¥V Melatonin)

Time of day (h)

indicate PRL pulses.
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Table 6 Characteristics of PRL pulses for 4 h (12:00 to 16:00 hours)
after treatment with saline or melatonin

Saline Melatonin
Frequency (pulses/h) 0.1+0.1 05+0.1
Amplitude (ng/ml) 120+1.9° 0.6+0.1°
Mean PRL (ng/ml) 20.3+1.8° 0.8+0.2°

The goats were orally administered saline or melatonin twice a day (16:00
and 20:00 hours) for three weeks. The lighting condition and room
temperature were kept at 16:8 L:D and 20°C, respectively. Each value
represents the mean £ SEM for five goats. Values with different superscripts
(a, b) are significantly different (P<0.05).*P=0.06
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Fig. 13. Plasma concentrations of PRL in response to i.v. injections of TRH (1 pg/kg
b.w.) in saline- or melatonin- treated goats. The goats were orally administered saline or
melatonin twice a day (16:00 and 20:00 hours) for three weeks. The lighting condition
and room temperature were kept at 16:8 L:D and 20°C, respectively. Each value
represents the mean + SEM for five goats. *P<0.05 compared with the pre-injection
values. The different letters (a, b) for each time denote significant differences (P<0.05).
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4. B 52

MEL OfEA#E G2 LY MEL UER XA B B AL BR X b i MEL 23
AEICER Lz, MEL O OEEIZ XV i MEL JRES ER3 2558 Y P o
He—% L7 [65], 72, b FTIEF#HELS, MEL #5345 &, MEL O
72U ALERH DT ERHRESIINTWD [63],

BN 351 2 MELALBE X CII A PR R KL X & b~ SERGHIR EE & ONEJPRL
L LAEBIRVMEZ R L2, £72GHO /L 2D I 2 DA H > 72, F
7o, GH/ SV A I D B 7o o, AWFSEOGH & PRLOZEIZH LI O EERIT I\
THRER%Z16:8L:D/H8:16L: DIZAELEE L EDO/RREBLL TV, 720
H. MELORRO#EGIZ L > TEBHOABIREBIZES o Z BB TE T2 [2],
MELZLHEIZ LD T v FOFRKTEHOMBET O Y~ M2 ZF o iz filig+ 25 2 &
WEINTWD [101], L7235 T, MELDY Y~ b A X F 205U Rl U CGHY W%
M L7z B RNz, KEOFERNG ., SN X 2 GHA MR D Z{LIZMELIZ
Ko T ENTND Z LRI,

MEL (3l & > 2@ PRL 32 fffiT5 Z LN T&E 5, T78bH, MEL OK TBE
REMZREHIZ XY PRL O WEIZ 5 Z LN TE 25 [71,72,74,76], HIlIZE T 5
MEL #5-X Clx ERHE G X & LY PRLEBE KON TRH 12X 5 PRL EHIE & b
AEIEWVEZ R LEZZENE, PERICBOTH MEL OEBARRAOFRGENE Y Y
& [FIERIZ PRL O3 2 0 RINICHRETI T&E 2 Z E R BT o T,

MEL #% #5138 PRL D53 UK 2 0 JEH D A thilk 4~ % Z L avRik S iz,
MEL OZFIAITT 7 b b ZIIEFEE LW, FERKEEEICEET D [100,129],
BUR i — FRAHI 2 I S iz by IV TL JEE IR MEL #5512 X % PRL 4y
WDEALR R HIND Z E0n [73,74], KFNZHH 472 MEL IZRE MK 2 LT T
MRMEEBICER L TV D RN S 5, MEL X727 F e 7 ~OBEEEMITR <,
FIEEICA/ER L C PRL O IAZ A 5 2 TV Db Lz, F72, PRL etk
K+ CTdHsTRHIZTZ K br7HNO PRL O ZE#ET 7200 TR<, 97 Fbnr
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7O PRL OARIEA S H 5 [132], MELIZTRHICKVEESNDT 7 b he 7o
PRL B 3BLA MM T2 Z L 23fE ST b [132], MEL LB K-> T TRH T
e S % PRL s 1 OFBLINH S 7272, PRL ZEFERIE X N TRH Tk S
% PRL G E IR ool & E 2 BT,

AWFFEDORER N HCHKL UPRLIEIC, AR Z16LH8LICA L S Eo & T ORR & HA
Lg% Z LR LN 572, MELFR D #5:1XGH, PRLO Z3 AT %95 S8 # o 2%
kTS 2 L FEMELY HEDZE{LE I LGH, PRLO M E L 52 T\bH =
& MR S LT,
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5. %

AREITIX, MEL AAERIZAE O MV 00 GH KON PRL isfFrEE O MMIcL L H & L
T WELEAREEZZNZIL20C K TN 16:8L: D IZEE L, MEL X OVAHEAIE K% 16 :
00 &£ 20:00(Z 2 [Ef&A$e5- L, MEL 28 GH }x O PRL 3 WA RIF T B A 7~ 7=, %
72 GHRHIZ X % GH MBS N TRH 12 & % PRL G & Ao TR L7z,

MEL #% 1 #& 51, ImfEd MEL OIREITIAEIZ B L7z (P<0.05), MEL &5 X &
OAERFEG XD GH 7~V AOBREIZITAEREMITIR LR >T2, GH 7L A DR
M IX AR5 X2~ MEL 5 KI3A EICRVWMEE R L7z (P<0.05), F 72 GH
REITAERER G XIZHA MELE G- KITAEIZIEWELZ R LT (P<0.05), & 52 MEL
G X R OAERERGIXIZ GHRH Z#& 5 E%725 30 70 £ TOD GH REIFARZK 5 XIZ
e MEL 85 XI3AEEICE) - 7= (P<0.05), PRL 7V ADBEEIZIT ARG XIC
e MEL #5- XX WMEBIZ 5 > 72 (P=0.06), PRL /)L A DIRIEIT AR K5 X2t
N MEL 85 KITHBEIRVMEZ 7~ Lz (P<0.05), %721 PRL I I3 4A ARG XIC
e, MEL 5 XIZABEIRVMEZ R L7z (P<0.05), & 52, MEL #5XK K OAEA
P 5. XD TRH & HE% 1S 120 43 F TO PRLEEIIAERBEGKIZH~, MEL #5X
IIHEIEN > 7= (P<0.05),

U EORER S, MEL TAEES 5 & GH KT PRL 3812, AR % 16L 7° 6 8L (4L
SHT L EORMREELT D Ny hoTo, £ MEL LFRIZ L D GH 7L A HRIE
O GH MK 725 Z & GHRH 12X % GH 43 Wsix MEL 4LERIZ K 0 4]
flEd Z ERHLMNIR o7, EHIT, MEL ZAFRIZ L% PRL WK FIXEITHE
BERE ORI X5 Z & £72 TRHIZ KL 5D PRL 43WAT MEL JLERIZ X 0 il S b =
ELH BN 0T,
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3

HEDHEY XD GH & PRL /WA KT %8
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1. &
AT A RENLEUVIX GH O WEEMT A ERAHEINTWVD

[l

[39,84,120,133], 7 v F TIIMEMHEIC KLV GH DWW/ E — =N B D, Thbb, I
DT v kN OEHER 72 GH Oy Z — 1% 3-3.5 Bifi] & & ic B ME T2 ORI I3
F0E, AEAITH S [123], F 7oL MiZ B D X 9 ICHAIW TRE 2REZ D
GH "~V AZAOHBIIR ST, RERITHEEDEW GH 2V ARHET 5 [39], &5
2, MEPFIZHBWTIL, GH W Z — 3R T v A RARALEL D L-ULIZGE T T
AT H L [183]. HEYFTIET v Fad= A GH W% — o &R % Al ke
PERHE SN TS [88], 2D DOHFIEN D, GH WA & IE 3 )8 ] o0 5228 Tl e
ICE VD ERDAREMENE X B D, AIE T, VX0 GH 1T v 2RIZHI IS
Zé. FEAROEITHEY XD GH b F — AN EE 52 TnDH Z L2 B
(2 L7z, 22T AETIE, MEOATHA PN & B2 DY 2 2 AV T GH D43

KIFET HEOEEEF]~T,

AREETIIRTEOMEY D FER & [FERO ST THRAZZ(LS BT D GH i/ ¥
—» % PRL O L L ITHF LTz, F7o, AETII GHRH IZ X% GH BUHISDIE
7>, GHRH & 1% GH g 23 272 5 GH it~ 7" N (GHRP-2) DI D>\ Th
PR, BT, GHIZK D G amEhvsd A v A Y UK 7 —1 (IGF-1) <

MRTaA RTHEITARNAT Y (T) WD HONTHFHNE,
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2. MBI O 1k

1) HEE)

M EN 13 B BN IR R D 1~2 3% DI Y X 45H (1842, # 844, #835,
#836) Th-olz, KHIEMEOHEHRJMERIGRO Y XTOKREIT, Thth 11~
22 kg (18.0 £2.4kg) &1 26~14kg (21.5+2.6kg) TH o7z, FI-BFEIZ—EHOKESE
BRatT o7, ZDEBRTIT 2~3 DR "X 458 (#842, #844, #835, #837) %
R L7z, &AM RO A SFEERBRGRO Y ¥ OREL, ZThZh 15~26.5 kg
(22.3+2.6kg) M1r20~28.6kg (25.4+1.9kg) ThH -7z,

FEEHIM Y RIE, B R R ROV 2 6 T & 2 RESEENT LT oy
IZANEFEE L, §18:00-9:00IC 1 EYA L— LREFEEZ 580K E LT
fEL7z, 3 T oR—BRENTHE L, ThEZNREICHIBIEI 06, FEi
AT o 7o, AKITFEBRIIM T HBIZHK ST,

2) BRELEE

552 B 1 EiOFEER TRl L7e FiEITiE > 7o,

3) BT —T VO i)

%2 B 1 HiOER TRl L7 FIEICiE- T,

4) FAE K O 5

GHRH (%, t h® GHRH (hGHRH (1-29)-NH, : ANASpec, Fremont, CA, USA) %
A SRR R OB 5T 2 =5 1 #ioEBR TRtk L7z HiEIE-> 72, GHRP-2
(GHRP-2 human : GanWay. Nancy ridge drive, San Diego. CA. USA) O &5 &3 20 pg/kg
bw. T -7-, EERY PIZAEBEEKT2mNIZAR L. GHRH &[RRI BRIk
¥ 5 L7z, TRH O#G135 2 B85 1 80 F25R Cilik L 72 FIEILiE > T,

5) £if 71k

GH KO PRL D3N F — 2 i~ IR TIX, 2N Eh D HRESRMETO 10 : 00
225 16 1 00 £T (B 6 Bef]) O], 15 43[R TRE 25 Mgk Z21T > 72, 72, [AkR
DR Z 2 HZIZHIT o7,
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IGF-1 KON T D3/ 2 — 2 Ze T FER T, 2o AREMFE T 0o 12 :00 2
5 16 : 00 £ T (W1 4 Fefl) oofff, 1 REIMFE TP 5 BRI 21T > 72,

GHRH, GHRP-2 }, O) TRH O $#¢ 5328k 1% 2 HREIE TITV . 12:00 75 15:00 £ T (87
1 3 W) ORI 21T - 7z, BRILIE 15 43 [RIFR TRF 13 [FIATVY, GHRH, GHRP-2 & T*
TRH O 5138 M B 45 60 2121217 > 72,

B 5 iRI3 5 2 B2 1 Hi 0 FEBR TRk L7 FiEIcHE - T2,

6) A/LE R DHIE

(1) 1fmAEF GH BEOHE

IMAEF O GH JEFEIEEE 2 3555 1 B0 F2BR TRk L= FIEICHE » 72, T CToOREHE,
THPEEAT T, T yEAIZ2EATV, FIERFEIX 0.1 ng/ml T, T v A NEH)
REIL 4.6% T, 7 vEA BAEMMREIL9.3% ThH -7z,

(2) 1mAEH PRL ¥ ORIE

IMAEH D PRL JEEEILER 2 B4 1 Hi0 KB TRk L7z HFIEICHE - 72, T X CToOENL,
THPMEEAT T, T yEAIL2EITV, FIERFEIX 0.2 ng/ml T, T v A NEH)
FRENT 125% T, 7 v A BEEREIT 7.5% TH -7z,

(3) ImAFEF IGF-1 Dl K OV E

MAEF O IGF-1 F5A&E A 2B 5 72912 Daughaday © 0 5% [25] 1SiEV>, b
U TNNNEEE— X ) — WERE IV TCIGF-1 2 fhi L7z, g7 01ml &
fit—T X ) —WRIR (=% 7 —/L87.5ml & 2N HCI 12.5 ml DIEAVEIR) 0.9 ml % 2 &
T—THEHK, FIRT 30 oA v FaX—v a2 Lk, 4C Tz T 3,000 rpm
C 30 syl B a2 T o 7o, IRWTC, B3 AE 0.5 ml {2 Tris buffer (Sigma Trizma base
0.855 M #&iR) 0.2 ml Z Nz Hfistd, Znzilkte LTT vEAITHW,

MAEF O IGF-1 B, “HiiREEHW -2 A L1 5 T vEA (LT EIA) IZ
L VWE Lz, B PRIIPIY Y 196G MmiE (Rockland, Gilbertsville, PA, USA) %
FHV>, Coating buffer (0.01 M Na;CO3z, 0.03 M NaHCOs. pH 9.6) T. 1/600 (27 L T
fEF L7z, AR 100 pliwell o7 = JLIZERINL, 20°0C FC—WiA > F 22— 3
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Lico A Fa—Ta 4%, U/ VNOWKZ T, 200 pl/well @ TBS-T (5xTBS (Tris
12.1g. NaCl 146.2 g &= MQ 1 L [Z¥Af#., pH 7.5) 200 ml, 10% Tween 5 ml, MQ 7k 795 ml)
T 4 [BIPE L7=t%. 250 pl /well @ Blocking buffer (0.05 M Na,HPO,, 0.1% BSA. pH 8.9)
ERML, 20CFCT—MiAf v FaX—varlic, £ orFax—Tatk, ULl
DRz T, TBS-T T 4 FPEEF L7, HWT, &2THO T = /)LIiZ Assay buffer (0.04 M
Na,HPO,, 0.15 M NaCl, 0.1% BSA. pH 7.2) % 150 pl/well 3> Ai17=%. Non-specific
binding well (NSB) LIS DETD 7 = /WIZH—Huik% 50 pliwell i1 L 7=, NSB (ZiZ
Assay buffer z- 50 pl/well i L7z, £D#%, 20C FT—MBA > Fa—T 3 LT,

— U121 Anti-IGF-1 (National Hormone and Pituitary Program. Harbour-UCLA
Medical Center, Torrance, CA. USA; AF. Parlow f# 1= #Zfit) % 1/15,000 {77 R L CfE
ALl A vFaX—a b, U VNOWREHEE T, TBS-T T4 A%, Standard
(STD) # 100 pliwell THAML, o 7% 10 wiwell THORIMLTE, £ 7%
WL 7= = /L2 Assay buffer z 90 pl/well #I0 L 7=, 7272 L. NSB., B0 (STDO) !
Assay buffer @ 7% 100 pl/well %0 L 7=, 1/30,000 (247K L 7= HRP-IGF-1 (Peroxidase
Labeling Kit, [FM{ ALZFAFIEAT, AEAR) 24 TO 7 = /L2 100 pliwell DL, &< R
Licth, 4CTFTAREA v FaX—varlic, A rFaX—va g vz LHNO
RA& ¥, TBS-T T4 [Hyed L7-t%. Substrate buffer (50 mM EEfR S ~ U w7 A (HEK) 1
ml,o-7 ==L > 7 I 240 mg.Hy0, 3.3 ul.MQ K9 ml) Z4&TD Y = /12100 pl/well
WML 37TCT30 A > FaX—var iz, £ rFaX—a %, 2M D H,S0,
ZARTOY /U 100 plwell #0LOSZ4FIE S, 7 L— U —%— (2030
ARVOTMX4 Perkin Elmer, Japan) TWIEEE (490 nm) ZHE L7z, 7 v EBAILLEAT
V. HIEBRSAMIEIX 0.08 ng/ml T, 7 v A NEEMRENIL 9.2% Th - 7=,

(4) M T ofh & OHIE

MmAEY > 7200 pl Z AT NVTF ¥ —F 2 =TIV Fhx—7 )b (BERILFRR
Xaft) 28 2ml iz, 30 BiiR% L7-# . 22°C Fiz&1 T 2,000 rpm T 10 45fHi
SR IT o T, BODDEER. RIATA A2 AN ) — I Fa—T%F L, i
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a7 T2 lEtE L, =T VEERoINTF v —F 2—TIB L, Fa—7t
— X — (45°C) TILDRMNE Ny H A %KV fz[H S 87z, vz[ERUEHT Assay buffer A 200
u Nz, K30 BEEE L, ZhizAToA ReLve @Oy T LE Lz,

MAEF O TIREILHRP THEEGR L7 T 2 W72 EIAIZ XV E L7 [99], & —Hufk
. fte Y y—27 v 7Y U XiiiE (Rockland, Gilbertsville, PA, USA) % H>,
Coating buffer T 1/340 {27 L T L 72, 58 —HUARIEA IR 100 pliwell T°2@s00 L,
20CTT—HA v Fax—va e, A rFa—Ta % Vo VNORERET,
TBS-T % V>, 200 pliwell T 4 [a[%e# L 7-1%. Blocking buffer 2 250 pl/well #00L |
20CTT—lpA v Fax—a e, A rFaX—Ta % Vo VNORERET,
TBS-T T4 [ L7, fit\ T, & TD 7 /LT Assay buffer 2 150 pl/well 35> AL
7o NSB LIS D AT DU = W —Hui& % 50 pliwell 7300 L 7=, NSB (213 Assay buffer
% 50 pliwell TN L7=, ZDtk, 20C FCT—MiA > FaX—a v Lz, FHIRIC
IEHL T B Y PIMTE (1-#250 anti-T-11-BSA serum, Niswender) % 1/30,000 (2758 L Cfifi
MLl A1 v Fax—varth, UvoaVNOKEET, TBS-T T4 BlkF#4, STD,
W7 E 25 pliwell IRINL 7=, 7272 L. NSB. B0 (STDO0) (Zi% Assay buffer ™ % 25
ul/well #00L 7=, 1/10,000 (ZAFR L 7= HRP-T 24T 7 = /L2 100 pliwell #ANL ., #
SR L7, ACTCTAMIA v Fa—varlic, /v Fa—varth U=
JVIN DR % #C . TBS-T T4 [P L 7= %4 . Substrate buffer 2 4= C D &7 = /142 100 pl/well
WL 3TCTI0 A v Fax—rarli, £ orFaX—Ta % 2M D HS04
ZARTOY /U 100 plwell #0 LS Z4FIES 2%, 7 L— U —%— (2030
ARVOTMX4 Perkin Elmer, Japan) TWOLEE (490 nm) 2 HIE L7z, 7w EAIX1[EAT
VW HERRSEZ 0.04 ng/ml, Ty BA NEENT 82% ThH o7,

7 T2 o0

GH KU PRL OF — & S3#rids 2 55 1 fio BTl L2 HIEICHE -~ 72, IGF-1
FONT R O OA E 751 Two-way repeated measures ANOVA % F\NCorioodr 217
VN, Bonferroni fREIC L W B EEERE LT,
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3.t R

1)16: 8L : D '8 :16L : DIZHIT D GH /L ARSI WDZEAL,

4TAT 2 (A1 EER % A8 L 7= R M8 o GH IR E DO & LILFig. 14 12T & B0 Th b,

#844: 16:8L:D KUN8:16L : D @ 6 HEMIZI51F 5 GH 2L X DI 5 [E1/6 h
KOV A6 h, #EHEIE 0.4 +0.1 ng/ml TR 0.4 +0ng/ml, “F¥) GH 2% 1X 0.8 +£ 0.1 ng/ml
K Or0.4+0ng/ml THH-T-,

#842: 16:8L:D M&(X8:16L:D ™6 HMICIIT S GH /L A DHHEE X 2 [H]/6 h
o ON5 [E1/6 h, JRIE 1% 2.0 £ 0.3 ng/ml K208 0.3 £ 0.1 ng/ml, ) GH #2 1% 1.6 £ 0.2 ng/ml
KOr0.3+0ng/ml TH-T-,

%#835: 16:8L:D MUr8:16 L : D 6 HEICIIT 5 GH 2L X DBEE T 4 [51/6 h
KN4 181/6 h, #2hE X 1.6 £ 0.5 ng/ml 2 TX 0.9 + 0.2 ng/ml, ¥ GH 21X 2.7 £ 0.2 ng/mll
K O¥1.1+0.1ng/iml TH -7z,

#836: 16:8L:D M(r8:16L:D ™ 6 HFMICIIT 5 GH /L ZADHEEIL 4 [H]/6 h
KNS /6 h J2hE X 2.6 £ 1.0 ng/ml }2Tr 2.0 £ 1.1 ng/ml, *F-¥) GH 213 1.5 £ 0.1 ng/ml
&TV0.7+£0.1ng/ml TH -7,

$#844>: 16:8L:D KUr8:16L: D ® 6 HfEICI1F 5 GH »S/L 2 DHE L 4 [H1/6 h
J O3 [al/6 h 2§ 1% 1.1 £ 0.2 ng/ml & 1Y 0.5 + 0.4 ng/ml, %) GH JE 1% 1.5 + 0.1 ng/ml
K r0.7+0.1ng/iml TH -7z,

1#842°: 16:8L:D M&Ur8:16L:D ? 6 KiICIIT 2D GH »/L 2 D#EEE I 3 [H/6 h
U5 [A1/6 h kMRS 1.8 £ 1.1 ng/ml JTF 0.5 +£0.1 ng/ml, F-#J GH =13 1.9 0.2 ng/ml
K Y0.6+0.1ng/ml TH -7,

$#835°: 16:8L:D KUr8:16L: D ® 6 HfEIZIIT 5 GH »S/L X DML 5 [F1/6 h
K ON5 [A1/6 h =2 IE 0.7 £ 0.2 ng/ml }2Tr 0.9 £ 0.3 ng/ml, *F-¥) GH 21X 1.4 £ 0.1 ng/ml
K r0.9+0.1ng/ml TH -7z,

%#836°: 16:8L:D &(X8:16L:D @ 6 KfIZIIT 5 GH L 2 DML 3 [H/6 h
KON 4 [E]/6 h, J@MEIE 2.0 + 1.1 ng/ml }2 Y 1.9 + 0.6 ng/ml, ‘¥ GH 2 1% 1.9 £ 0.2 ng/mll
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K r23+0.4ng/ml TH-o7e,

16 :8L:DNU'8:16 L:DIZKITD GH /L ADBREE, HRIE K O GH JREE %
4 58 8 5D FHMEC Table 712789, 16:8 L: D &U'8:16 L: D ® 6 KEfEickIT 5
GH 7V ADBEEE L, 24 0.7 0.1 [E/h XTV0.7 £ 0.1 [Al/h THEZZR SN0
>72, GH YL ADIEEIL, £ Z4 1.4+0.2ng/ml % 110.9+0.2ng/ml C, 8:16L :
DXITkH~16:8L: D XiZm\WMERN A 5072 (P=0.1), £7-, 16:8L:D KUr8:
16 L:DITHITHFY GHIREIX, #1124 1.8+0.1ng/ml %Tr0.9+0.1ng/ml T, 8:
16L:DIZkH~16:8L: D KIFARICHEVMEZ R L7z (P<0.05),

2)16 : 8L : D &XU'8:16L : DIZFITSH GHRH (Z X 5 GH At i

16 :8L:D %18 :16L : DIZHIF D GHRH # 5% o1t GH IBE DA b % 4 58
6 Bl DI T Fig.15 12”9, GHRH #5425 &, 16 :8 L: DX &U8:16 L: D
& HIMmAEFR GHIREZIZE DI LA L, 5% 150 —7 3 biiz, GH D —
JfEi1%X16:8L:DK18:16L:D TZNE4 22,0+ 3.0 ng/ml &T*12.0 + 2.0 ng/ml
T16:8L:DXIX8:16L: D KRiCtbk~FEIZEN -7 (P<0.05),

3)16 : 8L : D %18 :16L : DIZHIF % GHRP-2 2 L% GH At

16 :8 L: D %('8:16 L: DIZEI} 2D GHRP-2 Z 5% D Ml GH JRE D% 4
5H 6 151> FHIE T Fig.16 (283, GHRP-2 #5925 &, 16 :8L: D X &8 :16L :
DX & it GHIREIFE BIC EA L, 22530 o k15 fnxt—2r &3
Lo A e/, GHOE—7{ElL16:8L: D X1*8:16 L: D TZENT
1 23.2+£35ng/ml 2 (*20.8+3.8ng/ml T, MXICAEZITIR SN NoT=,

4)16 : 8L : D KT8 : 16 L : DIZH1) 5 PRL 7L ARG UWADZEAL,

ABHOF LFI B KOV 2[R B O LRI T 5 mEH PRLIEE OEKILZ N E 1L Fig.17
KO Figl8 I RT &Y ThoTz,

%844: 16:8L:D K (X8:16L: D @ 6 Ff]i2351F 5 PRL » /L 2 DSEME L 0 [E1/6 h
KX 2 181/6 h, #=IETX 0 ng/ml &£ TY0.3 +0.1 ng/ml, ¥ PRL #2113 5.3 +£ 0.3 ng/ml
0.3+0.1ng/ml THHo7=,
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Plasma GH (ng/ml)

Fig. 14. Fluctuations in the plasma concentrations of GH for 6 h (10:00 to 16:00 hours) in four
individual goats (#844, #842, #835, #836). Experiments were performed twice, and the second
blood samplings (#844°, #842°, #835°, #836°) were performed 3 days after the first (#844, #842,
#835, #836). Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. Room temperature

4 %844 4 4 gan ©-16:8 L:D
--8:16 L:D
3 3
v v v
21 2 v
v vV v
v
11 v Vy 11 v
O T T T T O T T T T
1000 1200 1400 1600 1000 1200 1400 1600
61 4842 61 # 842
44
2-
0= T r T r r r r
1000 1200 1400 1600 1000 1200 1400 1600
6-
4-
2-
ol : : — oL . . -
1000 1200 1400 1600 1000 1200 1400 1600
107 4 836 107 4 836
8- v 8-
61 61
4 4
21 21
0 T T T T O T T T T
1000 1200 1400 1600 1000 1200 1400 1600
Time of day (h)

was kept at 20°C. Triangles (\VV 16:8 L:D ; V¥ 8:16 L:D) indicate GH pulses.
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Table 7 Characteristics of GH pulses for 6 h (10:00 to 16:00 hours)

16:8 L:D 8:16 L:D
Frequency (pulses/h) 0.7+£0.1 0.7+£0.1
Amplitude (ng/ml) 1.4+0.2 09+0.2°
Mean GH (ng/ml) 1.8+0.1° 0.9+0.1°

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. The room
temperature was kept at 20°C. Each value represents the mean + SEM for
eight experiments from four goats. Values with different superscripts (a, b)
are significantly different (P<0.05).*P=0.1
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Fig. 15. Plasma concentrations of GH in response to i.v. injections of GHRH (0.25 ug/kg
b.w.) in the 16:8 L:D or 8:16 L:D photoperiods. Each value represents the mean + SEM
for six experiments from four goats. *P<0.05 compared with the pre-injection values.
The different letters (a, b) for each time denote significant differences (P<0.05).
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Fig. 16. Plasma concentrations of GH in response to i.v. injections of GH-releasing
peptide (GHRP-2, 20 pg/kg b.w.) in the 16:8 L:D or 8:16 L:D photoperiods. Each value

represents the mean = SEM for six experiments from four goats. *P<0.05 compared with
the pre-injection values.
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#842: 16:8L:D K (18:16L: D ® 6 BffICFIF D PRL /XL A DB X 0 [1]/6 h
KON 1 (116 h, #EMEIE 0 ng/ml 2T} 0.3 £ 0 ng/ml. ¥ PRL 1% 2.4 + 0.1 ng/ml JZ O}
0.2+0ng/ml kO Th -7,

%#835: 16:8L:D M&Tr8:16L : D 6 HfijicI1F 5 PRL 7L A D#HEE T 3 [5]/6 h
KOV [El/6 h, #REEIE 2.2 + 0.3 ng/ml & Tr0.2 +£0 ng/ml, “F-¥J PRL 21X 4.2 +£ 0.3 ng/ml
Kr0.2+0ng/ml TH-T-,

#836: 16:8L:D % 1r8:16L:D ® 6 KfEIZE1F 5 PRL 7LV ADHBEEE T 2 [71/6 h
KON 2 [E]/6 h JR1IE 1 2.5 + 0.8 ng/ml & Tr0.2 £ 0.1 ng/ml, *F-¥J PRL # % 13 1.0 + 0.2 ng/ml
K& Tr0.2+0ng/ml ThH o7z,

$#844>: 16:8L:D KUr8:16L : D ? 6 HEfI2351F 5 PRL /L 2D HHE I 1 [A1/6
h %00 [El/6 h, #EHEI% 4.7 £ 0 ng/ml K& OY0ng/ml, ¥ PRL 1% 5.6 £ 0.4 ng/ml %
W 0.2+0ng/ml TH -7,

#842°: 16:8L:D KU8:16L : D ? 6 BEICEIT D PRL 7L A DX 1 [1]/6
h & O3 [E/6 h, #EMEI% 1.7 £ 0 ng/ml K 080.6 + 0.1 ng/ml., 45 PRL 2 1% 2.8 + 0.2 ng/ml
Kr0.3+0ng/ml TH-T-,

#835°: 16:8L:D KUr8:16L: D ? 6 HfIZI51F 5 PRL 7SV 2D HHE I 1 [A1/6
h %2 O00 [El/6 h, #EHEI% 2.4 £ 0 ng/ml KOV 0 ng/ml, ¥ PRL 1% 3.5+ 0.3 ng/ml %
W 0.2+0ng/ml TH-7,

#836°: 16:8L:D KU8:16L : D ? 6 KEIZEIT D PRL 7L A DHEEE T 2 [1]/6
h % 00 [11/6 h, #E1E1X 0.6 £ 0.2 ng/ml & T 0 ng/ml, -4 PRL ¥ 1% 0.7 £ 0.1 ng/ml
0.2+0ng/ml Th -7z,

16:8 L:DM&(N8:16 L : DIZHITDHD PRL 7V ADHEE, HRIE &K OVEY) PRL
JE % 4 5H 8 5| O A4l C Table 8 (Z5”d, 16 : 8L : D )% (X8:16L : D @ 6 FEIzH 1}
% PRL 7LV A DML, Z1F4 0.2+ 0.1 [A/h KR 0.2+0.1 El/h THEAIZR LN
o7, PRL 7NV ZADIRMEIL, £4E41 2.2+ 0.4 ng/ml 2 T*0.4+0.1ng/ml T,8:16L:
DXIck~16:8L: D KIFAEICHEVELZ R LT (P<0.05), 7, 16:8L:D &KW
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Fig. 17. Fluctuations in the plasma concentrations of PRL for 6 h (10:00 to 16:00 hours) in
four individual goats (#844, #842, #835, #836). Goats were kept under the 16:8 L:D or 8:16

L:D photoperiods. Room temperature was kept
indicate PRL pulses.

at 20°C. Triangles (V 16:8 L:D; V¥ 8:16 L:D)
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Fig. 18. Fluctuations in the plasma concentrations of PRL for 6 h (10:00 to 16:00 hours) in four
individual goats (#844, #842, #835, #836). Experiments were performed twice, and the second
blood samplings (#844’, #842’, #835’, #836”) were performed 3 days after the first (#844, #3842,
#835 and #836 in the Fig. 17). Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. Room
temperature was kept at 20°C. Triangles (V 16:8 L:D; V¥ 8:16 L:D) indicate PRL pulses.
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8:16L:DIZBITHFEHPRLIEEIX, N E41 3.2+0.2ng/ml &T¥0.2 +0ng/ml T,
8:16L:DICH~16:8L: D KIFAEICEVMELZ R LT (P<0.05),

5)16 : 8L : D X 1’8 :16L : DiZFIF D TRH IZ L 5 PRL At s

16:8L:D K08 :16 L: D ® TRH & 5% D i PRL R DZ1L % 5 BHO Y-
T Fig.19 12”79, TRHZ #5425 L, 16:8L:DXKN8:16L : D X & & i
PRL I3 H 15 5 E HIC ESH L7, 16 :8L: D X5 30 /3% %1816 L: D X
B 515 43t PRL O v — 7 fEiX, Z4#Z41 543.3 £99.8 ng/ml K& T* 3.6 0.9 ng/ml Tk
ST, Fe5 120 3O PRLIEEIZ 8 : 16 L : D KiZkk~, 16: 8L : D KIFAREICH
/7= (P<0.05),

6)16 : 8L : D &XUN8: 16 L : D 21T HIMEF IGF-1 DAL

16 : 8L :D K18 :16 L : D DI ffEd IGF-1 J2E D 2L % 4 BHO - T Fig.20 |2
RT, F£7o, 16:8 L : D OFRIMBALE 2, 3 KUN5 IO IGF-1 241X 8:16 L: D @
EIC A EICEVEZ R L2 (P<0.05), 16:8L:D &8 :16L : D (2RI 5
IGF-1 1%, =N E4 142.3 +11.6 ng/ml Jx ¥ 107.0 £ 104 ng/ml C, 8:16 L : D IZth
~R16:8L: DKIFFEICEVEEZ /R L (P<0.05),

7)16: 8L :D KUON8:16L : DIZHITHMmEEF TEREDEA

16:8L:D & 1r8:16 L:D Dl T IRED (L% 4 BHONF-HIE T Fig.21 127,
16 : 8L : D OFRIMBHAG 1, 2, 3 VA KFH DO T#EEIX8: 16 L : D OfEIZHA~AFEIS
RVMEZ R L7z (P<0.05), £7216:8L:D K18:16L: DICHiT 5 T AL
FNZEN15£05ng/ml 1*85+0.7ng/ml T, 8:16L:DICH~16:8L: D XIIA

BlIE -7 (P<0.05),
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Table 8 Characteristics of PRL pulses for 6 h (10:00 to 16:00 hours)

16:8 L:D 8:16 L:D
Frequency (pulses/h) 02+0.1 02+0.1
Amplitude (ng/ml) 2.2+04° 0.4+0.1°
Mean PRL (ng/ml) 3.2+0.2° 0.2+0.0°

Goats were kept under the 16:8 L:D or 8:16 L:D photoperiods. The room
temperature was kept at 20°C. Each value represents the mean + SEM for
eight experiments from four goats. Values with different superscripts (a, b)
are significantly different (P<0.05).
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Fig. 19. Plasma concentrations of PRL in response to i.v. injections of TRH (1 pg/kg b.w.)
in the 16:8 L:D or 8:16 L:D photoperiods. Each value represents the mean + SEM for four
goats. *P<0.05 compared with the pre-injection values. The different letters (a, b) for each
time denote significant differences (P<0.05).
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Fig. 20. Average plasma concentrations of insulin-like growth factor 1 (IGF-1) for 4 h
(11:00 to 15:00 hours) in the 16:8 L:D or 8:16 L:D photoperiods. Room temperature was
kept at 20°C. Each value represents the mean + SEM for four goats. *P<0.05 compared
with the 8:16 L:D group.
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Fig. 21. Average plasma concentrations of testosterone (T) for 4 h (11:00 to 15:00 hours)
in the 16:8 L:D or 8:16 L:D photoperiods. Room temperature was kept at 20°C. Each
value represents the mean = SEM for four goats. *P<0.05 compared with the 16:8 L:D

group.

81



4. B 52

AIFZEIIHEY D GH DRI KIFT AREOEELZHAL/NILELI E L, 20D
fER, HEY ¥ GH WML AR RICK VEM S, GH I ARSI ERLS 2D
EEEDZEDBWALNI o7z, o, MAEF O PRL KT IGF-1 #R 1T A KR DA
RlIZE V@< 200, iEd TIREIZARFHOERIZEIVIERS 252 &b LM
o,

HEY D GH IV ZARIS/TWM S H, 7V RATRE VIV R L/NES 7270 A9 b
ST D Z EDURS Tz, AFEFRILE 2 BOMEY XI2BT DFER . REES [96].
EEVE [128] K ONBELAE [90] (21T DHFZENBE bR L FEEIL Tz, —J7,
RIVAZA CEEBFICB NI GHBEO Y — 71, 1ZFHEMRBIZ L Y720 4[]
Bbind Z & [69]. F-MEY X R OESY XTI 6 KR TR E WIRIED GH 43
WoSE— DRGNS T ENWE I TS [88]. AMFETILZ DL 5 iR 7
YW — XN o T, ZOZETHEO ERR L FEICFRERREOE WL D b
DOH LILR, T72bb, ZALDOFERTILI2: 121 : D HESERME T TirhhTwn
oo FTo. FITBITDERIZONT, =208 : 308KV 15: 30 KT 1 HIT2[H
(252, KIZABIZPOK SETWe [59], BEIRZR 530~ 2 — 2 DIBLES S LTz & T
YXOERTIT, =HFABRICRRISE, Kb HHBKIE T\ [88,133], AFSE
XA R, FREERE, Tl OB Z 6 O L B7r > Tnvie, EOER DK
BFEE OB GH SV RGNS — BT L ONARATH D, LinL, FEi
(A SN2 I GH 73R Z2 — o BT 2 NAEMEO AR Y X LT 58
WL R ZEN AR T D FREME D B X b D,

8:16L:DIZk~, 16:8L:D DOV GHREFXAEIZE N>, 8:16L:DIZ
H~)16:8L:D FD GH 7~ /L A DHRIRIE &S VMEA 2N R S 41, RE 72 GH /3L A3 16 -
8L:D FICEBLDILZ, T D DRERITE 2 Bl v XORRE KL, /2, VY
[36] oV ¥ [51] OFERELFA LT,

GHRH %512 X 5 GH g &%, 16 : 8L : D TIiX 8: 16 L : D IZH~Ffiny 72 GH
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SIWNZ— R, B2 BOMEYFORRE —E Lz, ARE(LDHEY O GHRH
2L D GH RIS H Z LRI, GHRP-2 12K 5 GH B IC T &
AT R BN o7z, GHRP IX GHRH & 870 2 o 7 VRERREIZ LV GH & ik
S5, $7P 5, GHRH 1 GHRH &K% L. cAMP Z i S+ GH & /pih &

DIZxF L, GHRP |% GHS Z&EEN L, a7 A %) —+¥ C 215k L T GH
EAYWEED [20], 2D X 912, GHRH & GHRP-2 0 GH fift it 13 5 72 5 0 T, GHRH
& GHRP-2 IC X VEF & D GH I RUSICXT 2 AR OFE S Bip > Tz L #HELR
ST,

AHFFENZIBNT, 8:16 L : DIZk, 16 : 8 L : DOF-HIPRLIE L IR D TEM > 72,
ZOFER G F2EDOMEY FITBIT HRER & —E LTz, HEDOPRLGWA~DEZEIIHIR T
= TEAEHEZN L THERHTHZ 00> TWnHDT [23,81]. FEDGHSF W~

DL HEMUR TH — FTEEEZ L TIThILTWA Z ERmgsinsd, HEMN
BUE T — F RN X > TREFE DPRLEGHO MW RIET A I = X LT £ -
HNIZSIVTWRWA F2EDFERNO AT = BN ZDA = ALIERL TN D
ZEPHEEIND,

HEZIC L 2 MmEFIGF-172£138 : 16 L : DICLE~16: 8 L : DiZE»»7=, 7
([CFBWN T FIGF-LR B IIGHIREE IR A LEINT 5, L7edi> T, REBRTITRH
BN L7 GHA WS RIFRF I DIGF- 1R E AN S Z L AR sz, ey
[107]. F 7 ¥ [98] MOMF [126] OpEITZHREIZ WEEZSZT L ENWE S
TWAHN, EHEMFIZE > TCGHEWIGF-LEEAHINN L 7= KB OFERIT 2 b D
HO—DOEMNERS D,

MAEFOTIREIIGH, PRL, IGF-1& 5720 16 : 8L : DIZH8: 16 L : DILmEWIE
EZR Ui, AL Y U LIS 7 CIETIRE OB O E OIS R E & & R
LicZ EdE SN TR | KREBROTIREOR RS S/ [19], —F. GHIRE
(38 :16 L: DL V16:8 L: DAEMN-To, ZORRIE., FAFRMHFIITIREZ M E
7208, GHIBE 2 SH72 & Ofv X [36] KOMEE Y ¥ [75] IR HfEH L —%
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LTz FERN O WM EIND T v Ra Yo VY X OCGH W R E — N % 5 2 5
ZEDIRBENTREY | FEHEEIR OV XTI R K 5 TCH UL A DRI HEINT 5
[88], TITHHK FHDGHRHKL TISS= = — 11 NI & GHAMWMI AL TWAH b L
2y [21], L2r L AREOBEGHIZI T D RILHB2EDOMEIC IS 1T DR & RARD I8
FLR ST THIN LIZTRGHD 3N Z — N EEE B 2 5 2 120 E 9 DT B )
T2\, 7 v b [54,114,120] R O'E b [111,119,120] TIZMEREZ K Y GHO 43S % —
VAR EN D DI, AWFIEORERE S O R L EREERT 5 2 L3 L L,
LU S, MY X O FEIGHEEE K 'GH UV A DHRIE I, MY T E_En 2 &
MBIE STz, £70, RMFREORERD O & B RIFIIMHEZT D030 BT GHD /s A itk
THZENTroT,

UEARBEOFERNS AREZIER S5 L HEYFOTHWNIME T T 2523, GH. PRL,
IGF-13WAETLHET 5 Z E R BT 7 o7z, FTGHOTLHEIX T L ARG O HE N
IZEED GHIRE D EHIZER L, HEv X OGH WM & FARICHRICE D EIND
Z Lo Tc, EHIZGHRHIZ X ZGHAWANT H R OIERIZ L Y @ E 523, GHRP-2

TIXEDEENDIRNZ &b ol
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5. %

AREETIEL, BREOEIZHE S I OMEY 0D GH K U PRL Z3 W & Ji 7=, 72,
GHRH & U GHRP-2 (2 & % GH B G K O TRH I & % PRL AU RS & 6 1o T
FtL7z, 612, HRZMICH S HBIOHEY £ IGF-1 XU T IREDZE(L BT,

EEITIREZ 20CICEEL, HE%#8:16L:D KU'16: 8L : DIZALEIHITo Tz,

8:16 L:DX&LUN16:8L: DKM GH L ADBEICITAREREITR S en
S, GH 7V ADOEMEIZ8:16 L: D KT 16:8L: D KiI@mW MEm AR Sz (P
=01), £7216:8L:DXU8:16L:DIZHBITH Y GHIEAIL8: 16 L : DIk~
16:8L:D XKiFAEICEWEEZR LT (P<0.05), 52, 8:16L:D %1'16:8L :
DIZ GHRH TH G L7-fR, GH OB — 7 RJE1%£8: 16 L: D XIZH~16:8L: DX
IFERICE -T2 (P<0.05), 8:16 L:D % 1'16:8 L: D IZEIF% GHRP-2 2L %
GH O SUSZIEA B e 2 biZ A bz d o7, 16 :8L:D & U*8:16L: D @ PRL
PNV AR XA B R LIE R SN 572, PRL7VUVADOHREIEIXZ 8 :16 L : D XIiZ
216 :8L: D KIFAEICHEWMEEZ R LT (P<0.05), £7-, 16:8L:D K18 : 16
L:DIZBITD X PRLIEEEILS 16 L : DIC~16: 8L : D KIFAEICEVEE R
L7 (P<0.05), &5, 8:16L:DXUN16:8L:DIZTHR &5 LI-fkR, &5

E%ND 1200 F TOPRLIEE T8 : 16 L : D XIZh~, 16 : 8L : D KiFfAEIZED
72 (P<0.05), 16 : 8L :D & (*8:16 L : DIZBIT A IGF-1 X 8:16 L : D
216 : 8L : D KITAREICEVMEEZ R L7 (P<0.05), 16 : 8L :D &% (8 :16L :

CRITATH) T EEIX8:16 L:D (2~ 16:8L:D KITAEICENI - 7= (P<0.05),

PLEDFERNG HREZIERE S E 5 LHEYXO T WK N3 %23, GH, PRL, IGF-1
IYUNTTTHET D Z LRSI o2, FT2 GH OJTHEIR T L R IRE O AN L
9 GHIRED EFICER L, Y0 GH Wi L FFICERICL v EEInD 2
Lol £72GHRHIZK D GH pMMI HROIERIZ LV &£ 5728, GHRP-2 T

j:%o)ﬁﬂﬂﬂijj\fcg[,\ gj% 7f)>oto
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BUR FEN R—23X o (DA) 237X D GH & PRL 43 WAlZ M T3 52288
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1. f&
R—/33 > (Dopamine, DA) %, FARMRERIAFAET HHRMEEWE T, /LT R

il

LFU Y TR F Y T a—7 I VEICB SN 5, DAL D2 2/ 1K%

L. PRL 23z HNfilAICSCRE LTV 223, GH S0 £ O —E Ok DA IZ XY
BEiSNTND Z ENRBINTWS [3,1542], & MIBWT, ImiEH 0 GH EEIX
DAFEANICE YD REL ERTLZENHMESNTND [3], £/, EWmERIEDO L M
BT, DA S FEERPRED GH /s Zxt3 2 EEE O CHUR T E I )~ 5102
EERZRSZ ENRESN TS [42],

DA [T &I BE M Z i T & Ze 72 b IR B P 2 i © & % L-dopa (DA DRI
1K) 75 DA OFELFHRDERIZHNHLATWND [3,42,43,132], L-dopa 1ZKAE & OH
WCHEERT 2 /B kiERES (aromatic L-amino acid decarboxylase. AADC) DO{EH
(&Y DAIZ/2 Y [117] RAH I R N phit R o0 DA 2 IS ¥ % [3], L-dopa
OFEAEGITE O GHEELY LA SH 250, EOEMTAIZEICHAR TR THL Z
ELFREEOFITIEFEE TH D Z ERHEINTWD [43], £/, 7 IZ L-dopa
ZERNE 32 & FPHXICEIET S22 &, £ L TMNO DA GENEINT 5 2 &3
HINTWD [61], Mg MBI Z i T = 72y AADC Ol Carbidopa 3 L-dopa
DRI TD AADC LY DA ~DEMISZHEFET 5 [3,104], & MZI\W T, Carbidopa
& L-dopa OOFH B 5-1% L-dopa @ HiPe 5 1 0 MfEH DA B 2/ S+ [15,103].
K TENDO DA G &2 X0 NSE5 2 ERmE S TW\5 [3,91,104],

b MZEBWT GH 736728 DA EEhE = = —a N Ko T & A 0%, PRL &
[FIRR I ML BE PN & 2 PR T 88 & M MBI AN & 2 IE R M N T RIETH 5
ERBEINTWVWD [B], LnL., MAFESED GH BT 5 DA fEiEit =2 —n
IZEDHEIA D= XTI ETEH BTSN TR, GH K N5 GHRH == —
BN SS —a—a XXV HE S TWAR, R FENOZ < O~ 7F K

XD BT D, BUR ZIX DA fEEME= = —a U AFICHIET 72, i
IRTEROD DA 28 2405 D GH Z3iis & BARRT 240~ 7"F R &4 L C GH /Wb 58
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AR D & 5,

ARETIL, FUIKTEHO DA 25 GH WM IETHEO —mE2H 6T 570D, £
HZM T CHRIE T DA &% Carbidopa & L-dopa (2 & Vi1 &+, GHRH KO
GHRP-2 THit S5 GH MRS ZF~7z, £/, 6T PRL RERFTH S

Salsolinol (SAL) & TRH T &35 PRL I SSZOW T HRiaT L7z,
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2. MR OTTIA

1) fEEY

MBI 5 S B A FE R AAFE D 1~2 3 DIET /N X 55 (#842, #844, #835,
#836, #837) Th o7, EBBALAFO Y X DIREIL 12.8~28.6 kg (23.1 £2.9kg) TH
27,

SRR TP, AR, EE R ONRE Z il © & 2RERESENT 13T >R
(CANEZE L, 519 :00-10 : 00 fiC 1 A9 A L— LREE R 2+ oK & i
WA L7z, 3 TSR —RENTEHEL, REICTOBEIEZOL, ERE{T-
7o KITEBMIFE P B BIcHok ST,

2) BRELRXIE

FEERIIE TS ROE L7 IR JREE . IR R ORI Z 24 16 FRyfE A (08 : 00 -
24 : 00) : 8 FE[EAHA (24 : 00- 08 : 00) (16 : 8 L : D). 20°C. 60%J% (X900 /b v 7 AT
o7,

3) BT —T VOV fFiF

552 HHE L HIO R TRlak L2 TEICiE» 72,

4) RIEK OB

GHRH, GHRP-2 U TRH 35 2 T4 1 fii 0 KER TRoal L 72 5k & ARk T - 72,

Carbidopa (Carbidopa Monohydrate . & {k gk L 2 #k <> #1) & OV L-dopa (3-
(3,4-Dihydroxyphenyl) -L-alanine, B R{bak TR SAE) 13, S2BRATHIZ 1 mg/kg b.w.
(2722 K D12 9 ml DAEFRAIEK T 50 CITNNRE L7222 Bt L. SERICHRAE LT,

[R]-Salsolinol (SAL-hydrobromide, F. Fillop &+ &A%k, Szeged K. Hungary. G. M.
Nagy 18+ #2HE. Semmelweis KX%%, Hungary) 1. 32884 HIZ 5 mg/kg bw. (2725 &
AR KT 2mHZAR L7,

BETCOREZIZFRT v a v Fa—7 X0 HFBIRNICKR S Lz, o Riids
HERKERS LT,
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5) £ifn 51k

GHRH. GHRP-2, SAL, TRH K OVEREHE KD E1L 2 ARG TITV, 12 : 00 A
5 15:00 £ (B 3 BEfE)) ORNCERIMZAT o 72, BRIIE 15 23 MFE TFF 13 [FIf TV,
GHRH, GHRP-2, SAL KO TRH D #: 513 B 4k 60 73141217 - 7=, Carbidopa Jz OV
L-dopa DF 51X, LR MLEA%E 30 77 KON 45 53145 12AT - 7o BRIMGIEITH 2 B
FERCRLIR L 7= FiEICE - 7=,

6) A/LE R DOHIE

MAEF GH R O PRL R EEDRIE IS 2 B35 1§ EER TRtk L= BT~ 7, T
NTO GH L PRL &k, Z“HEHAEZIT o7, MIEF GH O7 > A 1X 2 EUTV,
HIEFRSHYEIL 0.3 ng/ml T, 7 v A WEBMREIT 8.1%, 7 v &1 MAEMREIL 3.2%
Toholc, PRLOT v AL LEATV, HERMEIX 0.13 ng/ml T, 7 v &1 NEH)
k1L 8.5% CTh - 7=,

T — 55T

7)
552 B 1 B R TRiE L2 FIEICHE - T,
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3. f R

1) Carbidopa & L-dopa #LEEIZ X% GH DO Z1L

Carbidopa & L-dopa #LEE(ZF51F 5 M GH 2 D21k & Carbidopa & L-dopa #LEE
#% 60 431> AUC % 5 BHD R C Fig.22 (271v9, Carbidopa & L-dopa #4595 &
14 GH #1398/ L 7=, Carbidopa & L-dopa #%¢5-X. (152.4 + 26.6 ng* min+ml™?) @
AUC |35 FRIX (366.6 +98.1ng * min * mI™) [ZHA~HFEZICVWVEZ R L2 (P<0.05),

2) Carbidopa & L-dopa ALEERF D GHRH 12 L Y #Bt &5 GH it i

GHRH. Carbidopa &% X L-dopa % #¢5- L 7= D M ET GH 2 D28k % 5 SHD
fEC Fig.23 |\Z/~" 7, GHRH % Hul# 592 & i GH 1L LA L, #e5% 15 4y
E—2 L35 GHO—mMEAHN 67, GH v — 7% 39.8 + 7.8 ng/ml TH -
7o #5153 & 30 73 1% D GH IR EE I3 RIXICH A~ EIC&Em > 72 (P<0.05), GHRH
FeEAZ X VB &= GH O L-dopa & Carbidopa ZLFRIZ L W A EICHIH S
7= (P<0.05),

3) Carbidopa & L-dopa ZLEEFF D GHRP-2 (2 X W #Fie &5 GH i B
GHRP-2, Carbidopa } O L-dopa % #¢5- L 7= B oo ifn it o GH 2 BE D25k % 5 BH O Sl
T Fig.24 2759, GHRP-2 Bl #% 5. X & 1) GHRP-2 & Carbidopa & L-dopa #%5-X & %,
GHRP-2 5 15 431 7 b A IRIXIZH~AFIC EH- L7z (P<0.05), GHRP-2 HijliF 5.[X
J%2 Y GHRP-2 & Carbidopa & L-dopa % 5- X ORI HEZEIZ R b - 7z,

4) Carbidopa & L-dopa #LFRIC & % PRL JEE D251t

Carbidopa & L-dopa ZLHH 23317 % b PRL 5 D25k A 4 BHO Il T Fig.25 |2
7~ , Carbidopa & L-dopa Z#45-9" % & At PRLIEEIZAEIZHEA L7z (P<0.05),

5) Carbidopa & L-dopa ZLEERF D SAL (2 XV @it S5 PRL i i

SAL, Carbidopa K O" L-dopa % #5- L 7= IRs D IfiLffE 1 PRL J2E D28 (b % 4 SHD VH)E
T Fig.26 {2759, SAL Bl 5 X} Y SAL & Carbidopa & L-dopa #5-X & %,, SAL
e 515 3 t% i BRI IXIZ NG EIC EH L7z (P<0.05), SAL O H Iz X viFEE s
7= PRL Jix S hts 1 Carbidopa & L-dopa #%¢ 5-12 X 0 A EIZHH < vz (P<0.05),
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6) Carbidopa & L-dopa ZLEEEFD TRH (2 X 0 & v PRL HH i

TRH, Carbidopa } O L-dopa % % 5- L 7z s ifi 5 PRL J2FE DL % 4 SHD FE-HIfE
T Fig.27 1Z/”¢, TRH EA# 5. X &% O TRH & Carbidopa & L-dopa #%5-X & ¢, TRH
#5115 3% B BIRIC A EIC ER L2 (P<0.05), TRH o&EICLvFEsn
7= PRL & H{ SO 1% Carbidopa & L-dopa ¢ 5-12 & 0 A EICHHI &7z (P<0.05),
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Fig. 22. Plasma concentrations of GH in response to i.v. injection of Carbi (1 mg/kg b.w.)
and L-dopa (1 mg/kg b.w.) in male goats under the long (16:8 L:D) photoperiod

condition. An i.v. injection of saline was given as a control (CTL). The time 0 indicates

the time of the GHRH or GHRP-2 injection in later experiments. Arrows indicate the

time of injection. Note that the AUC of GH for the 1-h period after L-dopa treatment is

also indicated in the figure. Each value represents the mean £+ SEM for five goats.

*Significant differences (P<0.05).
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Fig. 23. Plasma concentrations of GH in response to i.v. injection of GHRH (0.25 pg/kg
b.w.) before and after treatment with carbi (1 mg/kg b.w.) and L-dopa (1 mg/kg b.w.) in
male goats under the long (16:8 L:D) photoperiod condition. Carbi and L-dopa were
administered 30 min and 15 min, respectively, before the injection of GHRH. An i.v.
injection of saline was given as a control (CTL). Each value represents the mean £ SEM
for five goats. Arrows indicate the time of the injections. The different letters (a, b) at
each time period denote significant differences (P<0.05). *P<0.05 significantly different
from the controls.
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Fig. 24. Plasma concentrations of GH in response to i.v. injection of GHRP-2 (20 pg/kg
b.w.) before and after treatment with carbi (1 mg/kg b.w.) and L-dopa (1 mg/kg b.w.) in
male goats under the long (16:8 L:D) photoperiod condition. Carbi and L-dopa were
administered 30 min and 15 min, respectively, before the injection of GHRP-2. An i.v.
injection of saline was given as a control (CTL). Each value represents the mean + SEM
for five goats. Arrows indicate the time of the injections. *P<0.05 significantly different
from the controls.
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Fig. 25. Plasma concentrations of PRL in response to i.v. injection of carbidopa (Carbi, 1
mg/kg b.w.) and L-dopa (1 mg/kg b.w.) in male goats under the long (16:8 L:D)
photoperiod condition. An i.v. injection of saline was given as a control (CTL).The time
0 indicates the time of the salsolinol (SAL) or TRH injection in later experiments. Each
value represents the mean = SEM for four goats. Arrows indicate the time of injection.
*P<0.05 significantly different from the controls.
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Fig. 26. Plasma concentrations of PRL in response to i.v. injection of SAL (5 mg/kg b.w.)
before and after treatment with carbi (1 mg/kg b.w.) and L-dopa (1 mg/kg b.w.) in male
goats under the long (16:8 L:D) photoperiod condition. Carbi and L-dopa were
administered 30 min and 15 min, respectively, before the injection of SAL. An i.v.
injection of saline was given as a control (CTL). Each value represents the mean £ SEM
for four goats. Arrows indicate the time of the injections. The different letters (a, b) at

each time period denote significant differences (P<0.05). *P<0.05 significantly different
from the controls.
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Fig. 27. Plasma concentrations of PRL in response to i.v. injection of TRH (1 pg/kg b.w.)
before and after treatment with carbi (1 mg/kg b.w.) and L-dopa (1 mg/kg b.w.) in male
goats under the long (16:8 L:D) photoperiod condition. Carbi and L-dopa were
administered 30 min and 15 min, respectively, before the injection of TRH. An i.v.
injection of saline was given as a control (CTL). Each value represents the mean + SEM
for four goats. Arrows indicate the time of the injections. The different letters (a, b) at

each time period denote significant differences (P<0.05). *P<0.05 significantly different
from the controls.
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4. B 52

b MZBWT, GH % PRL & RIBRIZRIE (M T EA & OIEPFER) M OHHX O 7
T DA OFREER 235 F %528 [3,43].GH @ DA T X 1B OEALIZHERC K T Ay
REMEAY R E LTV 5 [3], Carbidopa AL I A L H > AADC DM % 524 ] T =
IRNH, IMEEF O DA RO EREOSZ ST 5 [3,15], E7z. Carbidopa & L-dopa
OHFHIC L 0 IR TE O} DA fFEiE= 2 —r 26t S D DA &2 ¥
¥ 5 [104], ABFFE T, Carbidopa & L-dopa O 5-12 K 0 fErH GH JLpfiE 738
D35 LI GHRH T S5 GH i BUS bl Sz, Lidi> T, A48
O GH U OIHIEHE O DA G EOMIMN EBE L T b Z E LR I,

SSIZGHD it Z 1l 9~ 5 D #7259, GHRHD it H<°GHRH THE L & 41 5 GH 34
LIHT L LRMOENTND [10], 7 v MMIEWT, DAMMEIK TESARRED 2
TR LSS ERET 5 Z ENRB SN TV D [124], F7o. DADOZHFRIIHERE
IZE > TDLIE D2 EIRIZ T O, ENENR DT 4 TR ORTT ¢ 772 ine a2 A+
% [86], EEFTIL., FEHRTICDADDIZBIRT T =X N Th 5HSKF38393% & T 5-
T 5L, BRMEOSS= 2 —a r OIFEEEZEMS T, 2O L 72SSHIMEFGHD
FREIREE  OGHRH T S VD GHAUH 2 il L 72 Z L s S CTnd [82], &6
2, UV ORR T EMEBRICDIZBER O T I =& N &R 5 & SSO K AMEdE i,
GHRHOD 23l S 75 23, D2 FFARITIZZ D L 5 BN 72\ 2 LA ST
W5 [127], b OHEND . ABFFEO Carbidopa & L-dopa® ff FHIZ & > TGHD 434
FIZIFIGHRH TREEE S N7 GHIH BUS M il S 7- D1, &S S HR FERRIZEEIN L
T-DANEFFAZDSS= 2 — 1 » OIEMEZ @O To Z L ITERT 2 LRI,

—J5. DAIZDIZERE N LK FHESS= = — 1 > OSS/Hy W% fli%+ 5725 [82]. D2
ZERKRS Y~ b bR T A~OCHpW ZIH+ 5 Z RIS TWD [83], E FDin
VitroFZB: T, DAOD2EZEROT I = A MLBRIX FEARIEL > S /W S5 GHIEJE
Z30%H S 2 ERE SN TWD [40], £72. B Y VO FRAHIEICDALLERS
% &, GHOEEAME W KR OGHRHIZ KL HGHKH & bl S E L L oWmELH D [78],
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INHDOZEND, FUR TENICHEM L7-DAM T TR ~EHZAI/ER L, GHYWE
GHRH T L S V- GHA MBS S il S 7o rIREME B B 2 bl D,

GHRP-2 Tt S 7= GH f )& 1E Carbidopa & L-dopa $¢5-12 & » THE I LR
WZ EDRENTZ, GHRH & GHRP-2 ® GH ft #1372 %2 T, GHRH & GHRP-2
IZEVFHE NS GH BIHBISIZ T %5 DA DB B o7 & 2 bivT,

Carbidopa & L-dopa DO H#G-1Z & 0 FUR TEROFEEkF DA fFEiftE= 2 —wa 7
S S 31D DA BENSHEINT 5 Z ENWE STV 5 [104], A58 Tid, Carbidopa
& L-dopa OFHIZ X - Til#ER PRL IBENHEEIZHA LIz Z v RIFZETHH
IRTHO DA S &ML TW e 2 R HER I,

SALEM IR B2 PRLISEE S E5 L72fE RiX. AWFEED Y XU v O [47-50]
&= L7, SALOEHIIDADD2ZAE L ITR RPN OZEFEZMNM L TEE D
[116,117], T » MZIWTPRL MW & BAMR T 5 SALOFEGHEMLIL T RIKOFITHE, HIE,
B, EFRREELOHR FEICH D 2 EnwE s g [52,116,117], £/, v
?Din vitroFZERIZI T, SALALERIZ K o T F EARFTHE & OME HEAR L DO PRLS WA Il
SN2 EbIME SN TN D [49,50], wiARPIE G- L 72 SALI ik i B [ 2 il C & 7
WY [94]. SALIE FREMASCIEFREICESEATEEE26N5, SALTHE S
7= PRLJi% )i 1 X Carbidopa & L-dopa# 512 & » THEICIH S 720, ZHUIRK T
HDODA= = — 1 INODAGENEI L, TEAEMIRPISHH S DAL .
PRLOD FEE /3 IACSAL THERL S ML 7ZPRLERHE B S =72 LB 2 HivT-,

AMFFETOTRHIZIS T 5 5 RITSALDOFE R & [FERIC, TRHEF 54 OPRLIR A 1%
EH L2, 2 OPRLAH MG X Carbidopa & L-dopafé 512 & » TH B Sz,
ZORERIZT T Din vitroEBR DR R & FFT D, TR UL O T EERTIEMINIC
BWT, SALEOTRHIZ XV i SN AHPRLIZDAIC L W 227 r vy 7 SRTWnd
[50]. F7=. Carbidopa& L-dopalLFRiZ & » CTRH T S M 7=PRLEH SN H B I
IHIEND Z &3t MIBITHFEROFER & —F L7z [16,91], Carbidopa & L-dopafz 5-
(2 & 5 PRLy WA 1X Carbidopa & L-dopa & ¥ #IK FHIODA= = — 1 » NODAR L&
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MHIN L, FTEEMARPICHE SN ZDAENEN L2 &2 bid, DAIXZT V7

N e 7R EOD2Z AR E G L. RN OACRHR AR U 23— C (PLC) Dif
PEZIMZ, PRLOYWZIHIT S, —J, TRHIZZ 2 b ha 7NOPLCEIEMALT 5 2
L2V, PRLOG W Z 5| & Z 3 [132], Carbidopa & L-dopafk5-1Z L Y #5510 L 7-DA
IZTRHIZE D 727 b b 7N TIEMEL T HPLCZ#HIT 25 Z L2 L 0 . PRLAHES
ZEIDTEEZ BT,

PLEDORER A Carbidopa & L-dopa #5012 & 0 IR TEIN O DA & &EZ IS &
% &, GH OO GHRH (2 X% GH RIS fil S D Z En3mholz, £t
TRH & SAL (2L % PRL RIS bIIfI S LD 2 E B L MNIT o7z, ZHh DFER
N, PRIZBWTE BHNCHER FEN O DA &8 GH UM BT 5 2 L AURE
STz,
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5. %

AHFFENIBR TN D DA 23 ¥ XD GH & PRL 0 RIETHEZH LN T 57

(2, BUR TN DA & &% 2 b &/ 72D GHRH & T GHRP-2 | FEIND
GH i, £72 SAL KT TRH IZ KV #ild S5 PRL U BOG 2 di~ 7z, 2B
FHASME (16 : 8 L: D) T TITV., FUK FEN O DA & &I Carbidopa & L-dopa ZL#H
IZ X 0w,

Carbidopa & L-dopa ##45-L, K THAN O DA &AM I 5 & fiEH GH 2

FEIZB> L. Carbidopa & L-dopa #¢5-% 60 43> AUC 15k FRIXIT e ~F B IR Vil
s L7z (P<0.05), 72, GHRH #5112 X Vi S 7= GH ikt i iE Carbidopa &
L-dopa #&5-12 X > THEIZHH &7z (P<0.05), L2 L., GHRP-2 &EIZ LV FE S
A7 GH i i iX Carbidopa & L-dopa #¢5-12 X 2 28I A H 72~ - 7z, Carbidopa
& L-dopa # 512 L 0 PRL it &I xR XIZ b~ F EIZHD L7 (P<0.05), SAL $¢5-

DAL X 7= PRL A H i 13 Carbidopa & L-dopa #% 5-12 & » THEIZIH S iv7-
(P<0.05), F7=. TRH ¥5\Z X 0 &k X7z PRL g G © Carbidopa & L-dopa %
HilZ KXo THEIZIH 72 (P<0.05),

PLEDOFERN G R FENO DA G &0 T % & GHRH IZ L % GH ftH S
F7IETRH X OVSAL (2 &% PRLEHIEUG & b S D Z L minoTle, ZThbd
FERDD, YRRV TE B HICHE TN O DA &8 GH W8T 5 Z L
R X T,
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AW, EEAMBRRENSE SN TV RV, KBFSBICBIT 6L GH 534
SAEEICERE GH O HEIZ
DIYWINH — o DI F DFEF 2. AT KD F D0 WNTEEST 5 2 & 035> T

—  LOBMREHLMNCLEY E L, Thbh, F

% PRLOZEALE L LR OO L LD & Lz, RIFFETIE, VT OET LVE
ELTHLNTWND U AYXE N TRARENTHE L CEREZIT- T,

%2 BTIE, BRI B (W) MOWHE () oy o GH KT
PRL O3t & . GHRH (2 X% GH s KON TRH IC K % PRL JBH B Z i~
7o Fl2. A7 b=>r (MEL) ¥ GH & PRL D3I E 2 53BN T H T,
FBRIZ20C T CTHEZ8:16L: D K116 : 8L : DIZE{LIETITo 7,

BRICEWT, 8:16 L:DXKEUN16: 8L :DXDGH 7V ABEICITAERE(
RN o7, GH 2V ADHRIEIZ 8 : 16 L: D X2, 16:8 L: D KiZEmw
fEam R b5z (P=01), £7216:8L:D KU8:16L : D IZHIT 5 ) GH A1
8:16L:DICH~16:8L:DKIFFEICEL -7 (P<0.05), &5H(28:16L:D
KOV16 : 8L : DIZ GHRH A #5-4% 60 43fijo> AUC Tid, 8:16L : D XIZth~16:8
L:DKIZAEEICEI->T= (P<0.05), 16 : 8L : D }%(*8:16L : D ® PRL /L A HHJE
(28:16L:DXICH~, 16: 8L : D KITE W MEHAIZH 72 (P<0.1), PRL/SIILAD
YRR & OV PRL JEFEIL 8:16 L:D 12X 16:8 L:D KIFAREICHE 2 > 7= (P<0.05),
8:16L:D KUr16:8L:DIZ TRH 5 L7ofE R, #5-1% 120 /[ PRL JREEIL 8 -
16 L: DXiZt~, 16 : 8 L: D XKIFAEICE -7 (P<0.05), ML EOFEERENS, H
REZWLR SHESH L GH & PRL AT ILITITTHET 5 Z E AL MR o7z, £72GH D
JCHEEZ EIZ IV ZIRIEDOHEINCHE D GHIRED EHTH D Z LM niro7z, GHRHIZ
£% GHAWIIARERIZE VD ITHET 2 2 L b LN R o7,

HENZHBWT, 8:16L:DXKEKTN16:8L:D XD GH )V ADBEEICITAE
BIZR BN o7z, GH 7V ADOIEIEIZ 8 : 16 L : D XIZH216: 8 L : D KiT&W»
fEAN R b5z (P=0.1), £7216:8L:D &8 :16L : D IZHIF 2 ¥ GH I
8:16L:DICH~16:8L:DKIFHEICHVMEET LT (P<0.05), 16:8L:D K
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U'8:16 L : D ®PRL 7V ABEEIZITAERZLITR B8 hr o7z, PRL 7L A DR
g M OV PRLVEEE (X8 : 16 L : DIZEEN16: 8L : D KITFEICEWEEZ R LTz (P
<0.05), 16 :8 L : D X TILIHAT# 14 PRL I L AMIC BH LU, WATETOSEHELC
e JHAT1R 1R G 2.25 R £ TOMEIZA EICm > 7= (P<0.05), 8:16 L: D
X TH ) PRL BT BT 2R RO, SLEORERNS hick+ 25

SIWEE PRL O X 5 IZHARTIE /20y, B A TITR L RBRICERM T GH
SWRTLET 5 Z E BB/ o 72, F72 PRLIZIEA % GH L #7220 | 23 E5-
THZELHOLNI ST,

MEL # A #54%, Mg MEL OREITAEIC EA L7 (P<0.05), MEL 51X K&
OARREXO GH 7~V ZADBEICIIAERZITA O oT, GH 7L ZADHR
g% OVFEY) GH IEE XA R G XIZH, MEL 5 XIFAEICEWEZ R L (P<
0.05), & 52 MEL %5 X K OVAER# G XIZ GHRH 2 &5 E %75 30 3 £ TPH GH &
JEIE, MEL &5 XI3AERHR G KICHAAFRICK > 72 (P<0.05), PRL 7V DB
(IR G XIZ A MEL &5 XKIT@m WM& - 72 (P=0.06), PRL /3L 2 DRI
K ONEY) PRL BEIZAERRE G XIS, MEL #5KITAEICEVEEZ RLZ (P<
0.05), & HIZ, MEL 5K KV EREEIXO TRH & 5-E% 75 120 43 % TO PRL Ji#
FEITAERR G XIZH A, MEL &5 KITARICE 72 (P<0.05), UL EOFERI G
MEL TAEEY 5 & GH M OVPRL 2, HR4A 16L 7225 8L ICA (b S Hz &L E DGR L
BT 5 Z &3y hodz, £7c MEL ABRIZ X2 GH 7SV AIRIE O GH IR E
PMEL 725 2 &, GHRH I X% GH 4343 MEL QLRI X 0 Il S5 2 & 238 5 2
27 o7z, BT, MEL LFRIZ L D PRL /WK FIXFICEBRE ORI L D 2
L. £ TRHIZK % PRL A3WAE MEL LI K vl S b 2 & b ST o T,

HBIETIX MEEALZH O NCT D7D 28 & [ARD H RS T CTREY W T,
YoM GH & PRL /W KIET HROFEZ /-, £72. GHRH KT
GHRP-2 (2 £ % GH it SU& & OV TRH 12 & % PRL S b A TRFf L7, &6
2. HEZIZHE D OBy XD IGF-1 KO T REOZE(LHFH~7-, 8:16L:D X
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Je V16 : 8L : D XD GH 7V ADBEEIZITA B R ZLIZA b2 572, GH /UL A
OYRIEIL8:16 L: D XIZE~16:8L: D KiEZm MM R 57 (P=0.1), 72 16 :
8L:D MU8:16L:DICHITH P GHIREILS8:16L: DIZH~16:8L: D KX
BlICEmWEZ R L (P<0.05), &5Hi2, 8:16L:D K 1016:8 L :DIZGHRH T
B L7 fER, GHOE—Z7#BEX8:16 L : DX~ 16: 8L : D KITAEIZHEN
~7- (P<0.05), 8:16L:D }1}16:8L : D25 GHRP-2 |2 & % GH Ot
A ERE IR SN o7z, 16:8L: D K18 :16L : D ™ PRL 7L ABHEC
IHEERZTIRA SN 572, PRL 7L 2 DIENE K OCEY) PRL /%128 :16 L: D
1216 :8 L: D XIFAEICEVEZ R L7z (P<0.05), =5HIZ, 8:16 L: D KW
16:8L:DIZ TRH &5 L7fi R, &G EHZNS 12053 F TO PRLIEEIL8:16 L ¢
DXz, 16:8L: D KiFAEIZEN>T- (P<0.05), 16:8L:D &X1*8:16L:D
ZRIT DV IGF-1 EEIX8: 16 L : DICH~16: 8L : D KIFAREICEWMEZ R LTZ
(P<0.05), 16 :8L:D % ('8:16L:DIZHITHFH TIHREIL8:16 L : D216
8 L:DXIFAEIZKN-T (P<0.05), LLEDOFERNG, HRAIEE S5 LYY
PN T4 525, GH. PRL, IGF-13WAI LT 2 Z RGN o7, F
7= GH OJTHEITEIC IV ARIEDOIEINIE S GH IRED EFITER L, Y F D GH
SYWATHE L AIERICH RICKR VB END Z 3o dz, £72 GHRH IZ X 5 GH 43l
FHEDIERIZE Y @ E 52, GHRP-2 TIXZDOEEN DN EbahoT,
94 FECIL R TN O DA DY XD GH & PRL /0 MIT 522 5 s 9

DI, K THN DA & A &= GHRH L O'GHRP-2 |2 L W i &1
% GH it s, £7- SAL X TOYTRH | i XD PRL BN RS 2~ Tz, 28R

TR ASM (16:8 L: D) FTITW, #HIK THINO DA & &% Carbidopa & L-dopa AL
FIC X W& +¥7-, Carbidopa & L-dopa %545 &I GH JEE XA L.
Carbidopa & L-dopa #5-%% 60 43> AUC (36 BRIX I ~FEICIE L 22> 7= (P<0.05),
F72. GHRH D512 1V #Fild S 47 GH it )i 1% Carbidopa & L-dopa $¢5-12 & >
THEICHH S (P<0.05), GHRP-2 o 5iIc L viF S/ GH IS
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Carbidopa & L-dopa # 5-12 & % 52 #283 727/ - 7=, Carbidopa & L-dopa Z$¢5-9-% & PRL
BT R XA _EEICHED L= (P<0.05), SAL IZ XY #ikt & 7= PRL i
Carbidopa & L-dopa #5-12 & » THEIZHIH &7z (P<0.05), TRH 2LV §FikE i
7= PRL Jifz 1% Carbidopa & L-dopa $¢5-12 & » CTHEICHHI Sz (P<0.05), Ll ko
FERDD | UK THEINO DA G EAZHMNT 25 & GHRH IZ X 5 GH A UGS TRH &
SAL (2K % PRL M BOSIFINHI SID Z &M 3o dz, Y RICEBWTE B HICHIR
THEBND DA & &S GH MBS 5 Z L AL NI~ Tz,

AR THR ORI, AEZ ABMNICHIET 2 2 L1250 GH X° PRL D4y UARE
EwEw, LA CIIMELEORN, £2, A4 TIEEDERE E D D BB R IR
MTE, FROB WA HEAN OMSIICHBRTE 2 S Wit S D,
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ARERKZDICHIZ0 . KIGEARY) e 58 H5E & B 2 15 - 7= EREHE 0 T
KRR FBIN ) B RS B L £, £ ERME OIS 2B - 7248 1
RIFRIEZE A FR PR BF #8056 2 RIFEEERE ORI R A MR
FES SR B2 BRI O IREERFEMBI =y b Rl FA BRI K
AL ET,

AWFECHEH L7V > GH OF—HuiR 2Rt T8 & £ L7 LB MOKER S e
bt U2 GH OfEERLE L B Y Y PRL D% —HUA KR OFEYER L E %

B

4
‘ﬂﬂu

{EPEAETE = £ L7 K[E Harbor-UCLA [E*:t% > % — A. F. Parlow f#+:, Salsolinol Z#&
B U CIHE £ L7 U — Szeged K% F. Filop #d=3l ONZ Salsolinol D42 LI

CZBERTEEE LI A Y — Semmelweis K% G M. Nagy ZdZ I &HE L £
T, Flo, AT CRIERHCE I TEX £ LAY RIRGEREOKIE U= HEK
O ER BRI < B L £,

BT, AFROZATICH T 0 EW . MBS 2 THW - F & B A e = o )\ EFE
MEE 5+, FE A B Bl & Bt %% ma Bt e et B4
A R OV AR TR B L £ 77,
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Studies on the effects of photoperiod on the secretory pattern of growth hormone (GH) and

prolactin (PRL) in goats

JinJIN

Summary

A series of experiments was carried out to investigate the effects of photoperiod on the
secretion of GH and PRL in goats.

|. Effects of photoperiod on the secretory patterns of GH and PRL in female goats.

Experiment 1: The aim of the present study was to clarify the effect of photoperiod on
daytime (light period) secretion of GH and PRL in goats. Adult female goats were kept at
20°C with an 8-h or 16-h photoperiod, and secretory patterns of GH for 4 h (12.00 to 16.00
hours) in daytime were examined with the profile of PRL secretion. GH was secreted in a
pulsatile manner. There were no significant differences in pulse frequency between the 8- and
16-h photoperiods; however, GH pulse amplitude tended to be greater in the group with the
16-h photoperiod (P=0.1), and mean GH concentrations were significantly greater in the 16-h
photoperiod (P<0.05). The GH-releasing response to GH-releasing hormone (GHRH) was
also significantly greater for the 16-h photoperiod (P<0.05). PRL was secreted in a pulsatile
manner. PRL pulse frequency tended to be smaller in the group with the 16-h photoperiod
(P<0.1). PRL pulse amplitude was greater in the group with the 16-h photoperiod than 8-h
photoperiod (P<0.05). Mean PRL concentrations were significantly greater in the 16-h
photoperiod (P<0.05). The PRL-releasing response to thyrotropin-releasing hormone (TRH)
was significantly greater for the 16-h photoperiod (P<0.05). These results show that a long
photoperiod enhances the secretion of GH and PRL in daytime in female goats.

Experiment 2: The aim of the present study was to clarify the effect of photoperiod on
nighttime (dark period) secretion of GH and PRL in goats. Adult female goats were kept at
20°C with an 8-h or 16-h photoperiod, and secretory patterns of GH for 8-h in the dark period
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(15.00 to 24.00 hours for 8-h photoperiod, and 23.00 to 08.00 hours for 16-h photoperiod)
were examined with the profile of PRL secretion. GH was secreted in a pulsatile manner in
the dark period. There were no significant differences in pulse frequency between the 8- and
16-h photoperiods; however, pulse amplitude tended to be greater in the group with the 16-h
photoperiod (P=0.1), and mean GH concentrations were significantly greater in the 16-h
photoperiod (P<0.05). PRL secretion increased quickly after lights off under photoperiods.
The PRL-releasing responses were weaker in the 8-h than 16-h photoperiod. The secretory
response to photoperiod was more obvious for PRL than GH. These results show that a long
photoperiod enhances the nighttime secretion of GH in female goats although the response is
not as obvious as that for PRL.

Experiment 3: The aim of the present study was to clarify the effect of melatonin (MEL) on
secretion of GH and PRL in goats. The female goats were kept under a 16-h photoperiod and
the goats were orally administered saline (controls) or MEL for 3 weeks, and the effects of
MEL on the secretion of GH and PRL were examined. There were no significant differences
in GH pulse frequency between the saline- and MEL-treated groups. However, GH pulse
amplitude and mean GH concentrations were significantly greater in the saline-treated group
(P<0.05). The GH-releasing response to GHRH was also significantly weaker for the
MEL-treated groups (P<0.05). Mean PRL concentrations were significantly lower for the
MEL-treated group than saline -treated group (P<0.05). The PRL-releasing response to TRH
was significantly weaker for the MEL-treated group (P<0.05). These results show that MEL
modifies the secretion of GH and PRL in female goats.

I1. Effects of photoperiod on the secretory patterns of GH and PRL in male goats.

The aim of the present study was to clarify the effect of photoperiod on the secretory
patterns of GH and PRL in male goats. Adult male goats were kept at 20°C with an 8-h or
16-h light photoperiod, and secretory patterns of GH secretion were compared. In addition,
plasma profiles of PRL, insulin-like growth factor-1 (IGF-I) and testosterone (T) were also
examined to characterize GH secretion. GH was secreted in a pulsatile manner in male goats.
There was no significant difference in pulse frequency between the 8-h and 16-h photoperiods.
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However, GH pulse amplitude tended to be greater in the group with the 16-h photoperiod
(P=0.1), and mean GH concentrations were significantly greater in the 16-h photoperiod
(P<0.05). The GH-releasing response to GHRH was greater in the 16-h than 8-h photoperiod
(P<0.05). Plasma PRL and IGF-1 levels were higher in the 16-h than 8-h photoperiod
(P<0.05). In contrast, plasma T levels were lower in the 16-h photoperiod (P<0.05). These
results show that a long photoperiod enhances the secretion of GH as well as PRL and IGF-I,
but reduces plasma T concentrations in male goats.

[11. Effects of hypothalamic dopamine (DA) on the secretion of GH and PRL in goats.

The aim of the present study was to clarify the effects of hypothalamic DA on secretion of
GH and PRL in goats. The GH-releasing response to an intravenous (i.v.) injection of GHRH
and GH-releasing peptide-2 (GHRP-2) was examined as well as PRL-releasing response to an
i.v. injection of TRH and salsolinol (SAL) after treatment with augmentation of central DA
using carbidopa and L-dopa in male goats under 16-h photoperiod conditions. The carbidopa
and L-dopa treatments reduced basal GH concentrations (P<0.05). The carbidopa and L-dopa
treatments inhibited GHRH-induced GH release (P<0.05), however, the treatments failed to
inhibit GHRP-2-induced GH release. The carbidopa plus L-dopa treatment also reduced basal
PRL concentrations (P<0.05). The treatments inhibited SAL- and TRH-induced PRL release
(P<0.05). These results show that hypothalamic DA blunts the GHRH-induced release of GH,
SAL- and TRH-induced the release of PRL in goats, which suggests that DA is involved in

regulating the secretion of GH and PRL in the hypothalamus in goats.

125



