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BIE  GnRH antagonist(GnRHant) ® gonadotropin 7 RIZTTHBORFE 2 M5 BT, SEMS v b
% H T, GnRHant % 5-, GnRH agonist(GnRHa), ¥ & U® GnRHant+ GnRHa () x5 DK BIZBWT,
GnRH #x5-35%, LH - FSH 77ib &, T#{K LH & &, SRR ER, THAO LHB subunit mRNA 3 X U GnRH
receptor (GnRH-R) mRNA 3B, DL LA ME L7-.

A LH fEi%, GnRHant#%5-5, 24WM#% T3, WHEBLHBRLTARLZERAD Shid o2,
GnRHa %512k ) 5, 24FMBICERIC LA L7, BB T3, 5REM#® LH EH1&, GnRHa #f & H#g
LCHRBICHIG L7, A FSH X, GnRHa #5124 % 5 Bl#% O ERTIZ, PRAHEIC X V FEICHT
L, GnRHant #%45- 5 RH#% Tid, AELE/LEAD LD 572, TEMA GnRH-R mRNA B EIL, &5 5,
24BFRIEL T, 3BFL BIT, ARICBA L7275, TEA LHS mRNA BHEEZ, WThoB T, AEEEL
BRERD Lo —F, 1 ANKG O, WHEERIX, GnRHant#, GnRHa#THEZIZHEA L7225,
GnRHant B0 525, GnRHa R X D ARICHA L7z, PSRBT, GnRHant HOZNER%ThH -7, 1
HLHEB X FSHEICIZAER 22RO N d o/ L LAAS, GnRH I3 5 LH O BUSM I,
LD, ARICHI L2, TEAD LH &I, GnRHa R 5B THEICRA L, GnRHant B TIIHEIC
WmU7=. BRHRECIE, SHRELHERLCARLZZZRD ONARP 72, TEAEO LHB mRNA EH R,
GnRHant B & Of GnRHa H THEIZHA L, $rHH TIZ, GnRHant # 3 X 0" GnRHa #£ & b BIZRA L 7=,
TH#/RD GnRH-R mRNA %3 &, GnRHant #, GnRHa ¥ 58T, HZI12WA L, GnRHant D Z i3,
GnRHa DD D X DV HRIZHA LTz, BB O T HEA GnRH-R mRNA BH R 1%, GnRHant B &
FETH -7,

DLEDKRA 5, GnRHant 1%, GnRHa & F#k1Z, T#/RD LHB mRNA, GnRH-R mRNA SH 2 #PH] L,
THEARD GnRH IS T 5 USHEZ RITT 22 LB S0 E % - 72, BIZ, GnRHant # GnRHa & AT 5
&, GnRHa O flare up R %2 W55 L, ZOPHEIVER X GnRHant & R W LZFNREL LT, GnRHa 2B 5
RTH o 72,

Abstract Objective : To determine the mechanism underlying the modification of gonadotropin secretion
by GnRH antagonist (GnRHant), we examined the effects of GnRHant treatment without or with GnRH ag-
onist (GnRHa) on the LH secretory system in immature female rats.

Methods : GnRHant without or with GnRHa were administered to immature female rats for 5 and 24 h
and 7 days. Thereafter, changes in serum LH secretion, the response of LH to GnRH, pituitary LH content
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and ovarian weight were examined, and the levels of LHS subunit mRNA expression and GnRH-R mRNA

expression were also determined by northern blot.

Results : Five and 24 h after the GnRHant treatment, the expression of GnRH-R mRNA in the pituitary,
but not serum LH and LHS mRNA, was significantly decreased. GnRHant treatment with GnRHa, on the
other hand, significantly suppressed GnRH-induced LH and FSH releases. Seven days after the treatment,
GnRHant had significantly decreased ovarian weight, LH response to GnRH, LHS subunit mRNA and the
GnRH-R mRNA level in the pituitary, whereas it significantly increased pituitary LH content compared with
the control. GnRHant with GnRHa prevented a GnRHa-induced decrease in pituitary LH content, but en-
hanced GnRHa-induced inhibition of ovarian weight, and LHB subunit mRNA and GnRH-R mRNA levels.

Conclusions : From these findings, we concluded that GnRHant as well as GnRHa inhibit LHS subunit
mRNA and GnRH-R mRNA levels in the pituitary. Furthermore, GnRHant combined with GnRHa weakened
the GnRHa-induced flare-up phenomenon and had a more suppressive effect on LHS subunit mRNA than

GnRHant or GnRHa alone.
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Gonadotropin & )VE ¥ (GnRH) 1, THEE
® gonadotropin 73-# il i ® GnRH receptor (Gn-
RH-R) IZH& L, FHEMAD gonadotropin &K, 4
WOHRZ 5T, TR GnRH 2RO RIS B
BELTwaZEePabohTnaY, ZOFKGn-
RH C# % GnRH agonist (GnRHa) @ gonadotro-
pin FWNOEHIZOWTIEZ L ORF R &
N, §TRBRIZESHLRTWS, —7,
GnRH antagonist (GnRHant) &, GnRH-R {2 GnRH
EBA LTIEH L, GnRH OFEH Z LI L, 80 7%
LH ¥HEH 277, 5512, GnRHa iICA S h b & 9
Wk oMRITEEFHFRINT, £, TOfE
HIZA#ETHBH?, Z ® GnRHant & BLAE K K
IR OBBEICE TWAIZH b 53, GnRHant
® gonadotropin WD EBIZE L TH, WEZ
R Em2%», 72, BIKRKICIE GnRHa &
GnRHant O Bl LD BIRTE 525, ZOBFHHE
BZOWTORBEN LR E LI T
L\, FIT, AMRCBCTIISERT v + 2
F T, GnRHant @ gonadotropin 73~ #h~~ ® 52 %
LT, PRELEE, LH, FSH 4, GnRHIZXT
% LH O Kok, FEA LH &5, LHB mRNA B X
O GnRH-R mRNA D FEH B IZ O W TH AL, '
(2, GnRHa+ GnRHant (ff %) OVEH 2 KiaT L,
GnRHa OFEH & L 7=,
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1. EBREWB X OB 5384

EBREWE, AZEYLL I —-IIBVT, E
22+ 1T, {BE0~60%, B & A THRBES&M4T (W
/W, 5:00~19 : 000014/10) T H HIBK B & OB
X EHF L 72210 # O 4 45 M Sprague Dawley
S v &R L7z, GnRHant ® ¥ 5. E 8T
X, ShAEMES v b IC Cetrorelix acetate (331g/100
g BW, Asta Medica #1) % 2 T#5- L 7z. GnRHant
5.5, 24KFI#£12, Iid LH, FSH, FE4k LHB
mRNA B X UF GnRH-R mRNA % #i-X7-. GnRHant
FEH 5 EB T, Cetrorelix acetate (331g/100g
BW/day)% 1 H 10l 1 BRFEHETHS L2, T
TR D GnRH 1233 % BUS P (GnRH & 4 iR BR)
1%, GnRHant RHI#¢5- (1 HR) & T % D240 ) #
I ether R T C, DIEZRIC X Y #RIHE, GnRH
(1ug/rat) % fe TH5- L, 3055 2 F ONOBERRILC
TOFmL, M LH, FSHZ RIAWC X DIEL
7z, FO%, MEEHL, MWHEHICTRERNR,
WARREDCHE, —-70CICTHREL, TERA
LHB mRNA, GnRH-RmRNA ##lsg L7z, F7-,
— &R M EA LH S 2RI H 2, IRE R
L, EEZ#WE L. &8, GnRHa B Tlid GnRHa
(Leuprolide depot 3311g/100g BW/4 weeks, & H
i) 2 %5 L, P B Tl GnRHant & GnRHa
R L, SHEBECRBEEHRS L.

2. LH, FSH, GnRH-R mRNA, LHB mRNA ®
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Fig. 1 Serum LH (upper panel) and FSH (lower panel) at 5 and 24 hours after GnRHant
administration (mean = SE, n = 10) . Immature female rats were treated with
GnRHant (33 ug/100g BW) ; GnRHa (GnRH agonist depot 331g/100g BW) ; or
GnRHant together with GnRHa.
T LHB mRNA Ol % i* Uemura et al.” 5 ;12 #

s LH @ radioimmunoassay (&, NIDDK (Nati-
onal Institute of Diabetes and Digestive and Kid-
ney Diseases) & D ##fit %%} - RIAF v PR R
PULH Bifk, BEHER 2 W C HRECTRlE L, i
% LH O#REEIX NIHLH-SITHRILL, FSH b kR
BHETIT -7, TEALHERWEIIDOWT
1, Daane and Parlow” D FEICHE L CTIro 72, §
bbb, HH LA TEAEZ05m @ distilled water
I2C, K& TIZAH T X homogenizer % i\ T ho-
mogenize L, 3,000rpm (2T, 1550 ik#, Lig
Z1:L000IZHML T, RIAICCTLHEEZHE
L7.

L, TFIHEMAHD S Total RNA % RNeasy Mini Kit (QI-
AGEN) % Jl\v» CHift L, probe i T, Polynucleo-
tide Kinase {2 & Y [y-*P]ATP % end-label L 72
S » b LHP subunit(5-GCCGGCACAGATGCTG-
GTGGTGAA-3") % fiv>, Northern blotting 12 & ¥
& L72. GnRH-R mRNA Dl & i3 Funabashi et
al.” D )7L # U, probe iX GnRH-R ¢cDNA # tem-
plate & L 7 single strand DNA % fii \», Northern
blotting {2 & Y & L 7. %35, Northern blotting
{22 i, RNA 10ug % 1.5% agarose gel I[Z B4R
B L, € D%PP-dCTP THEi#k L 72 probe % H v
T, hybridization L, ¥, BAS-2000(E L5 E
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Fig. 2 LHJB mRNA (upper panel) and GnRH-R mRNA (lower panel) at 5 and 24 hours
after GnRHant administration (mean = SE, n=4). The levels of LHS mRNA and
GnRH-R mRNA are expressed as a percentage of the control values.

7 4V AtE) TN L7z, mRNA OFRBE IR
BE2100% L LT%THER L.

ek, WML R #EER % (mean = SE)
TR L, —JCELE AT (ANOVA) T, 48k
¥ B X O post-hoc test & L T Fisher ® PLDS
Be T, Batatt 17 o 72 HBKREE0.05LL T
EHEBAEDY LHELT.

® R

1. GnRHant ® 5515 B &

Fig. 1 \ZR L72Z& {, GnRHant ®HiE$ 512
X0, 5, 24RO LH fEIE, HIERE & HE
LRV ZRTHOD, EELEZIRDON
kol ZR LT, GnRHa 58D 5, 24
R oML LH A1, S REE & B L TAH RIS

BimL72 (p<0.01). @ GnRHa 2 & % 5 EF[#
@ LH 4B e, GnRHant & OBFHIZ L D
A B2 ##H % 1L (GnRHa vs GnRHant + GnRHa,

p<0.01), XTEHO5REHEOHEEDEIHET
%< %72, L» L, GnRHant+ GnRHa BEHE D
24BFIME O LH A%, SHREFE B L CHEICH
L7 (p<0.01). —%, GnRHant # ® FSH {3,
SHHEBEE B L C, FIRHBTIIAREREIEZRYD
DNLP o7, ARHBETIARITHEML 2
(p<0.01). GnRHa BE 2B\ Cid, ML FSH fEiZ,
FEF I, SRMBIDAZICHML 2228
(p<0.01), 24BFRIEICIIBEML 72D DD, *HIREE
CHBELTEBETEI oz LHEDOA L
2, GnRHa BEIZA OS2 5 BFRI#% @ FSHEO
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BhmE, GnRHant & OFFRHICE Y, HEIHIH S
172 (GnRHa vs GnRHant + GnRHa, p<0.01). ¥
7z, GnRHant+ GnRHa Bt Jil # 0245 ] % > FSH
L, ST HERE & LB U CHBICHIN L 72 (p<0.01).
Fig. 2 FEBIT/R L 72T & <, GnRHant #, GnRH-
a #f, GnRHant+GnRHa EHIEE® 5, 24FFfE# D
THE{R LHB mRNA B3lat i, sTEEEE LKL T
HEGREZERSIN o2, —F, FTHEK
GnRH-R mRNA ZBLE X, 5 KFRIH®ICIE, WL

22 1
** n<0.01 vs control
20 T ## n<0.01 vs GnRHa
S 18 1
*k
% 15 1
£
12
.%’ *k f#
= 10
8
5 -
2
4] T
control GnRHant GnRHa GnRHa+GnRHant

Fig. 3 Ovarian weights in rats treated with GnRHant
(mean = SE, n=10) . Immature female rats treated
with GnRHant (331 g/100g BW/day) ; GnRHa (GnRH
agonist depot 33 ug/100g BW /4 weeks) ; or
GnRHant together with GnRHa for one week.
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HBELTRHTI0%E R Y ARIBRA L72(Fig 2 F
B, p<0.01). 24F[#8ClE, ML BELTY
30%& %Y, WIZWA L7z (p<0.01). HE5BIZX
%, TR GnRH-R mRNA FEHEOMH DEWIZ
RO LNLh Tz,

2. GnRHant O &M+ 5 (1 HH) B

GnRHant #%5- 1 JAREOIEERI, WL
E®LT ABICHES L& Fg 3, p<0.01).
GnRHa #¢5- 1 AR O B EE S, WHHE & K
L CHEIZRA L7225 (p<0.01), ZDORhHEIZ,
GnRHant # ® 5 538 B2 A - 72 (p<0.01). %
72, GnRHant + GnRHa fF#E D 1 AR OYP R E
HiE, ML B L CTHEEICRY L (p<0.01),
GnRHa HEOZEN L Y H A RITIHA L7z (p<0.01).

Fig. 4 IR L72Z& <, GnRH IZH9 5 LH DK
otk % 1ug GnRH ¥ 5-30METHMET 5 &, W’
# L I L C, GnRHant #, GnRHa #, GnRHant
+GnRHa BB OWI NS, JUSHE LH 70,
A REICHH S 1 (p<0.01), £, GnRH 5RO
LHEE AR LEZRDON R o7

Fig. 5 12 5% 1 AMO THEALHEREZ/R L
72. GnRHant {2 X 0, SRR E B L C, TR
LH & B3 A BT L 72 2%(p<0.05), GnRHa
BEICLSTTEARILHERERZAB SRS L

** p<0.01 vs control 30

—0— Control
—e— GnRHant
—&— GnRHa

—T— GnRHa+GnRHant

Time (minutes)

30 (min)

Fig.4 Serum LH responses to GnRH in rats treated with GnRHant (mean =SE, n=4).
Immature female rats treated with GnRHant (331.g/100g BW/day) ; GnRHa (GnRH
agonist depot 33ug/100g BW/4 weeks) ; or GnRHant together with GnRHa for one
week. Blood samples were obtained before and 30 minutes after GnRH (11 g/rat sc)

administration.
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Fig. 5 Pitvitary LH content in rats treated with
GnRHant (mean * SE, n=4) . Immature female rats 1207 ** p<0.01 vs control
treated with GnRHant (33 ug/100g BW/day) ; S 100 - ## p<0.01 vs GnRHa
GnRHa (GnRH agonist depot 33ug/100g BW /4 £
weeks) ; or GnRHant together with GnRHa for one 8 80
[rae
week. ° o
£ 60
< 7
‘E 40 - o o A
(p<0.01). GnRHa IZ & % F 4k LH &R ORI T
N - - oz )
GnRHant OBFIC & 0 A TR L7 (p<00D). % /
. L) > = 0 . g
Flg' 6 ’tﬁx BN LizZt < » GnRHant &Qﬁ, control GnRHant GnRHa  GnRHa+GnRHant

GnRHa #, GnRHant+ GnRHa fif J # & T #E 4k
LHSB mRNA FEBIE %, s A & R L TH BRI
B, 2oz, GnRHant+ GnRHa ff F B >
GnRHa #f >GnRHant & 5-# OMETH - 72, FPE,
GnRHant + GnRHa fif Fi # ® T % & LHS mRNA
¥ &8, GnRHant #, GnRHa B O 3D LY,
BIZBALTW, —K, Fig.6 TERIZRLAZL
{, GnRHant # ® T # {4 GnRH-R mRNA %& 31 &
1%, MBS L " GnRHa BE & LB L C, AT
A L 72, GnRHa#% 51 X 9, F % 4k GnRHR
mRNA &L, WHELIERLCEECEIL
72h%, BB L72Z¢ <, GnRHant BF & W H &%
A - 72. GnRHant+GnRHa Bt J§ # o T #FE 1K
GnRH-R mRNA &%, SE, GnRHa B X D
HEIZBRY L, GnRHant H & FHETH - 72,
Z =B

LBl OFEH 5, GnRHant B AP 512 X 5 51
W72 fEf & L, miv LH fii % FSHfH, T HEk
LHB mRNA BB EICII R & 22 2ERE L &
o 7228, FIAK GnRE-R mRNA 535 % 93
L EDBHLNER ST T, 1 AMORNRS
12X 9, TH/K LHBmRNA B X U GnRH-R mRNA

Fig. 6 LHB mRNA (upper panel) and GnRH-R mRNA
(lower panel)in rats treated with GnRHant (mean %
SE, n=3). Immature female rats treated with
GnRHant (331 g/100g BW/day) ; GnRHa (GnRH ago-
nist depot 3311g/100g BW/4 weeks) ; or GnRHant
together with GnRHa for one week. The levels of
LHB mRNA and GnRH-R mRNA are expressed as a
percentage of the control values.

OFALIHL, TRALHEFELHEMNISE, T
RO GnRH I3 A U Z I L, JREER
ZRYTHIERHLNE Tz,
AREBRTHEMS v bEAV0, RK#T v
MEPEREEZ G L, NIk k& S 21LL,
TEADORED RESEBMTLILIZIVRERD
IR EEE B L 2T AHME, BIRMID
ANORBEF—5 L LT, WE~NOEELHSH
DB o7zhbTHD, LizdoT, RERTIX
Uemura et al.” %> Sakakibara et al.” & 8] k& 12 K B
oy FERMHALED, ShhySolEKEHZ -
FXTHET v FOWNFUWEIRBIZOWTH S HR
HLTI & 720, EHORERIZOWTIE, Pin-
skietal i B # Ht 5 v I (250~300g BW) I
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GnRHant (Cetrorelix) 100 g/rat/day % 4 38 [ #
5. 1T, gonadotropin M FIBRED A B LK T 2
RBHTWAEZ LH»5HY GnRHant(Cetrorelix) ? &
% 33ug/100g BW/day & i€ L7z, % 72, GnRHant
DOFE-FIZD VT, GnRHa D 10f5 2> 5 3045 A5 Hi K
ISR TWS Z L2 5?, 4E GnRHa
depot Al D & % 33ug/100g BW/4 weeks & L 7.
4B ORFETIX, GnRHant $%5-C, M LH
KA RGEERD O o7 LML,
Bokser et al. {¥ GnRHant (Cetrorelix) % M 5 » b
{2 osmotic minipump T #& ®27ug/day #60H M
5L, P LHEOARIIKTZ2RHTEY?,
Pinski et al. * I3 #HE S v b (220~250g) 122.5mg/
rat ® GnRHant (Cetrorelix) # #%5- L C, LH ®H
BRETZRDOTV5S, 5HOEBRTIE331g/100
gBW/day % 7 HH#x5- LT3 2%, LHMEMHE
WIKT Lado 2B NE LCREEMS v 2 H
Wzl BEHMMENCE, BEERL RV
CEHICLBLEEZONDG, LHL, REHAMS v
I~ GnRHa(GnRHa depot 0.94 mg/rat/4 weeks)
DRUEGETHIEBELRILHETIALRTES
$7, Lo, MROEVIE, BRT v bk
BTy MZXBEEZONLD, —HTUTD
CEBFELLL TRV R, Thbb, Ty
I LH O YRS polyclonal JulA TH V), S
1213 o subunit £ B RETHIEHFHE LTS
W REMEAH 5. GnRHant T3 « subunit DR
ROLHNZ EBRPHEINTEBYY, ZhHoz
ENRESEOERTIHEPABRREKTE2RE R
Dol LIl LTWwREbEZORS,
GnRHant % 5-1&, it LHE % 4 & & %
7%, GnRH IZH9 5 LH O S B IC#H] 5
% Z &0, FEAED gonadotropin - fEIE 40
Rl hTwa eEz oS, —F, FTHEAKLH
GREIARGENEZRL, SHIZEHRERS T
(& LHB mRNA BB I & h e nwZ &5 5, LH
DBMAPH S NEZ LTk LN EshE, &
DZ X flareup HE % b 7259 GnRHa % 5- T
TEALHEREMFEEICKT T 52 &, GnRHa
ff H GnRHant % 5- *C GnRHa {2 & % flare up 31
SU3REG L, THR LH & # A% GnRHa ¥ X 1

=

1677

FREICWMTA2Z 0B EMTIONS,

GnRHant [P R EE D ARIIBIIEL. Ch
(21 GnRHant OFFEICH T 2 BEN L/EH b &
ETE WA, GnRHant DY HEA~OBEEAEHIZH
LCIRABER TH 5 LM S THB )9,
L72285TC, FHEED GnRH 239 % LH O s
W ORHINC X %, gonadotropin % 4 L 7246
PELLBOLHERNEI NS, FHEEELT, M
D LHMERZAL W ERRITONLR, HE
M v b (24~27H#R) T EARD SO LH 1% 8
WV Z IR C 1~2LH pulses/4 hours # F2H T 5 &
ENSY, —HOFHIITIZ, LH 5w oZ{t2 Bl
TERDVoIWEEND 5.

GnRHant $¢5-% 1 HE 0BRSS TI1Z, FTHEREK
LHB mRNA FEH B34 BIILT L 72, LHB mRNA
FHERIZIVEMRUTI6RKICD WML, GnRHant
Pe 5 CZOYIHEREIIC X %5 LHB mRNA #1132
EE3nB?, Fi2, V725 —¥LR—¥F—H
=¥ (luciferase reporter gene) % & A L C, #z51%
P2 W E U7z gfid 5, LHB gene $zE G M: 1399
B CILE L, GnRHant ¥ 5 CTRILX B Z &
BHLNITINTWEY, SHOFETIE, F
WEF v b~® GnRHant ¥k 512 B WC, THH
5T LHB mRNA O B2 PHlABD 5 TH
Y, GnRHant iZ R 5§ 5 &, LH 77 o A
%5, WA LHERWHERZET 52 L8
AN XY (N

GnRH-R I GnRHIZ X 5 THHiZEhTwa I &
PHIGNTHBY, JEHHICL Y FECTERY
IS %25, OB GnRHR OB & FHHD B
m3 5, 7, Z® GnRH-R ® mRNA %313,
GnRHa % 5- TR T 5 Z L FHHE S hTw
570 —F GnRHant {22V TlE, GnRHa 12k
BRLUT, AEBITHE %ML N O internaliza-
tion Z#FE L 2\ & &N, GnRH-R ® down-reg-
ulation (22 WTIIHH &0 TR D » 7248, 19924E 12
Pinski et al."” & GnRHant (1.25mg/rat) 7 H [i#% 5
T GnRH-R D H#WD A% 53, GnRH-R ® down-
regulation # b 7253 L 2 MEL TV 5D, 1996
4F 12 1% Halmos et al.” (& MnCL* NH,SCN ® X 9
714 b a ¥ v 7 3k (Chaotropic agent) % Fi \»
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1678 Gn M AT T GnRHant DB DO WT

T, GnRHR % Ik £ FI (desaturation) i L T,

GnRHR % HE L, HZ v h~® GnRHant(Ce-
trorelix 100 g) ¥ 5- 1 Hf ] #% C % K& A HE (Buw)
BEBIKTL, 3~6RFHEIZR/MEZRL, Gn-
RHant "C % down-regulation # b 7253 2 & % H

L7z

L% L, GnRHant ® GnRH-R mRNA ~D 2% |z
DWTOHFRD %L, FEHDOMAMY T, Pin-
skietal > OMENRH BT X v, HHIIHET v
} ~ ® GnRHant #¢ 5- (4.5mg Cetrorelix pamoate
depot) 14H # @ GnRH-R mRNA 1375~80% D
Bl eHEL w5, SHOBE Tt Pinski
et al. D L 72 one point DM E TiE % {, GnR-
Hant (3311 g/100g BW/day) & .03 X "S5 5-
#47\, GnRH-R mRNA OB % A7z, FORRE,
SEBEIC IR L C, 5 R TRITO%, 24 [T
30%~~, 7 HETH2B%~NEFEHIZEORRED
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