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g A A
Ao BA: dEE =Sl 3 AT TR A& X5 A 9

7| &k

o2 AT E wmFol g AV E g A A3 X mA Y 27
HH ol #8F 7 o A A3 A = & F2 ol 2] 8k AFE 7] (puberty) 71 A1) 2]
A2 71 ) A E 2] GnRH %+ GnRH-R(GnRH =-&A))2] 23] 7+4 2 340l a1
AN 10 B4 Ae]S Al e & g7] g HeE gelgtoen da e
wZEol o3 A 7 A Ae A FAS 2T s ol #3
Zlo] .
vl 37| &

GAGPYZTER B0 SEXLHRD)ORELE de|d IULEERZY W& 21
(gonadotropin-releasing hormone, GnRH) AFg2] A 2] 2xF-&-of] ¢lof 5= Q &
o &b-& =38 3} ] 714 E] = (pGlu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH,
)°] v}k, GnRH+= A| A8k 24 E] 0] 5] 5L & aF== A o] =38} 'GnRH -8 A2}
A3bslo] s 2HgS gkt o] oF & 28 0% AJHAF T = FSH

S Ee) 9 LH (@A 520 A 0 WEo] i o] %

GnRHOll #3F 7= A2 7] 59 o]d= &8 A4 A8 A4 7tk 27842l
AR Z A-Fst7] wiol &ds] 215 o gkl & o = GnRHE| frd Ak H &
=2 GnRH A1 A 32.9] 7] A el o aff A3 Wit-n] 52 2178 0] 2 &k
GnRHE & F-oll A Wa 2 02 Aefsr o2 M 2 5e 5 5ol Halsof gl

N

J)Zo| = A A7 S Abol| oF FHeE sho] W 3h<r A o] GnRHE] 5-1] o]
driof Wl GnRH 4 A 2 & 54 2] Folof o4
bkl As Wik A ke s A2 A V) Aol %] & oo
259, 47 4 Ago 8w
T

oL oY
[k ol o oly

i)

GnRH &5 A& ¥ &}5A 9] 312 EZ 3 9] GnRH =& o] A3}a}o],
IUYEEZ ] A EHE FESHE 98-S ¢k vhA, GnRH &5 4 9]
A ol I EERAS SAAT] AL A & eko] -84 & 8t @27 (down
regulation)&r ©. 2 A4, A wlglo] A =1,
AEyo] Ay 3 A Ro|E A SRR A2

Fi
2
i

2 7 v w3
IUEERAE o8t 8-S oh= GnRH A @Al = .5, o] 2] 3 A aA <]
AFH ARl glo ol & o] nlaLd] vt A o] &F A 8] BRI o] 28}

oF7] 5 X% 4 ol (ol & B, 33k FA} iz w7} o] o) A of F

2l F-AFEo] .
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[6] A, T, 2EU LS e GFE A FH 5 vk 2ol ol GnRHE] A AW
A&z okA Zhgo] A 7|52 BFA| ok Al WY AV s Ak, ARt
%%~ (Kallmann syndrome), 2= 7| A}5~7]5
[e]

[7]
[8]

[9]
[10]

A2 715 R QA A ol 53 &2 Widn7ls el 5= Fed

A A Al Al = AE] 0] 5] = GnRHel| 2] gt
22kl o gk Al em Al A glan, oo A2 E 8kl GnRHE| A A
T = ]

=

=

jsr

Al

s

thar e A Q) o] gk A gk
;‘gx

= %7] AHE71%9] %%, GnRH
o

=1 ]
22 Folsld $HA 84 & = (luteinizing hormone,
LH)©| & A % = 74 7] ¢+ 555 (mild intoxication) ¥4 A o 71t}a1 B a1 nf
Atk e, & 558 GnRH o] gk sl A o vk S o A8 A = S oH,
o] £ A= LHE A8k b lo] a9 o gFo] A8y
" #(hypophyseal portal vessels) &= ¥5 A GnRH +-H| & A8} < &rk&
3= Z1& v (W L. Dees, V. Rettori, G.P. Kozlowski, S.M. McCann, Alcohol
2 (1985)641-646). WERF of L g} o] 9} -2 whet o 2 npH Al A A A g A
g Eol A, i =¥ 0 = GnRHE| &0 7F L3-8 S8 AHagnhal
7§ A) 8} AL L TH(M. Ching et al., Brain Res. 443 (1988) 325-328). t- 3}, o] ¢}
FrALSHAl 557 &)t dralzo] LG o] QWS gk A YE= A I
3 Z ¥(Luteinizing Hormone, LH), W3 A} & 2 ¥ (follicle stimulating hormone,
ESH), B! H 2E 28 & G2E 0] wolR 2 Hol= & Al g38H-7F &30
2hgsl= 27] F-9 ek o 7l Al 8Fal AYR(P.J. Little, et al. J. Pharmacol. Exp.Ther.263
(1992) 1056-1061). “Lefv} 312 wFol] o &k A7) A2 7] el A GnRH %+
GnRH-Rel| t gk 2al & 24 2 o 2 oA o i Uit Bl A2 7] 5ol &
FrdE T AR = o] & o] &8k X 5 Ao Ik A= A8k A Ef o] ok

GnRH-R(GnRH 8-A)) & &3] A} 2] GnRH-R % A= 371 2] <= (exon) 2}
271 2] ©1 E £ (intron) 0. % -4 ¥ ] 219 (Fan NC et Moll. Cell. Endocrinol. 107,
R1-R8, 1995), T} &k 222} 0] (splicing) 0] L} o] &) 7}A] W E2] # o] 7}
7F& 3ttt GnRHE} GnRH-R X7 78 H X 7]FolL; g3 +45 283l
H A SZ o A dH ¥ @) © 1 (Standaert FE et al., Biol. Reprod., 46, 997-1000, 1992),
GnRH-R- 3 &} 4] o] ] ol 318ko]1} Hhasof A &= -7 ¥ @) T} (Botte MC et al., J.
Endocrinol. 159, 179-189, 1998). &=3F A4 s 2 A 2 =
WAAF B E S 0] 8= i 8 Al A1 E(pituitary adenoma)l] A &

17 ¥ 21U (Rosa SL et al., Virchows Arch., 437, 264-269, 2000). GnRH-R2] 7]5 2}
Hdsto] FFAGA WA ol A o] AelstA el 7] sl daf = 2 e A
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[17]

UAA R, o] F-H & Al 2] gk 2 F- 9ol M 23 ¥ = GnRH-ROI| th3h A W= 7] €]
AT H o] A e Aol
o o] A AIgE A
714 3A

P AE 2 Al ol o 9k A7) A2 7] ol A 2] GnRH B
GnRH-R mRNA &l W3k obQlsfar, -1 & o vigh 7] e
HekE Foll A7) s el A ek 2 5A o] 27
&k .
HA AE

g o] 1A 2 (a) AR 7 (puberty) 7 A 2] A A 7] W] Al 32 9] GnRH B2+
GnRH-R(GnRH =-&-A))2] H& & 2lsl= TAl; (b) 7] A &d3&S
Folahe @Al (o) Eaigo] Fol®l 7HA 2] GnRH H:+= GnRH-R 2| 231 %o (a)
Aol Hlal 3FaE NAE A sk B (d) AEE Aol -1 =E e
Fo 8= 9l 2 (e) A7) GnRH W3 % Y- GnRH-R 't Ze] S71H&
eleh= WA E 2 %L Cias P% ] *3417177%}011 T A3 A 5 A4 E

I

g & A A 7o A Ao whE s ol of sk A2 7| 5ol HE Agh
A S A S 9138+ GnRH 2! GnRH-R2] mRNA 2Hal & 2 v & W 3t&
=438l b, o) o W Eke] A4S golgl o M A A 7] e B s
o ek o= a1, ol v} A7) kel ko] FHAE Aol F-H. =S A 2] 5o
GnRH %=+ GnRH-Re] W& & o] 715 st o=s 7] d ke gk
X BqA S et

T 12 P EQ o 9l A3l (hypothalamus) 2] POA (preoptic area)®ll A in
situ <73 S}(hybridization)©l] €] ¢ GnRH mRNAs2] BALA A2l (—=)S U EFA
Aoleh, A A A Ee A, 3 2S Mo F TRCE 1)) AE A TR
loyoll Bl ake] @A & W glrt itk A7) @) E(Pubertal rat) A 4382
A e g 2535 1) R UlE (% le)o] ZFol 7k UhA] Skt ' law B 9
APR O A A 2 A -1)o] -l (cresyl-violet) 94 2] ] 2] ¢+ POAE Y EFH Slojal =
b= o] & - E-o| A A& Z vJeplth, 27 Bl(scale bars) = 200um (5 1a) 2
50um (&= 1f).

= 2%= RPACI ©]§ GnRH mRNA%-S LUER4l Aot}

(POA: A] A 7 - (preoptic area); OC: A 217 1l 2Hoptic chiasm); UP: 2F& A] 4|
%2 GnRH 2 Alo] £ 29 cRNA; DP: gl By gjoflo] =2 AR Azl 22
N: 87 715 (n=5); E1: 2573 512 A €] 9 T155 s B2 477k s 2] 9 7

>,\1
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1)
[18]
[19] % 32 Alo] 2 23 H (cyclophilin) mRNA 2 3 4 3 GnRH mRNAs2] U =32

LFEF ATl GnRH mRNAY AR A 0 2 A A ol A ZFAH Qo A7)
) Eol| M= 2F7F F718F . #P<0.05, **#*P<0.001(t-test)

[20]

[21] T4 Y E YA A ZEY Al sertoli cells) ol A in situ <7 8ol &] Sk
GnRH mRNAs(—)2] WA AR S e A o]t} I 4at= AR Q] o 72
% 9ol A1 GnRH mRNAE HEY Zl0] a1, & 4b= U o 9 ol A 9]

W E- 171 (methyl-green) ©. 2 1 A &k A % #(seminiferous tube)< WEF #l o]t}
N T = AT 4e D 5 de)d} &AL A ] TH(E 4d H E 4N ] 3G o
A7) A= AR 4 B E4d) B AFEY] HEE de B EAf) B GEE
Aol o8] §1A43] 7FAsA Tt AL vl =200 (5 4b) 50um (= 4f).

[22]

[23] 5% RPAO) 9] & 4 Ao A o] GnRH mRNA %S v}elWl Alo] T}

[24]

[25] %62 Aol 2 23 mRNAE 1.4 ¢k GnRH mRNAs2] €& 3t e
Aotk g FE2 AL 7] Y E A 2F(E]) 2 452(E2) 52t A A 3]
ik glvh ek, Al A A7) ZhAE A ghe] who = 5] iU}, werp
<0.001 (t-test).

[26]

[27] E 72 Y E HA9 dolv 3] Al (Leydig cells)oll A in situ <7 ghol] o] gt
GnRH-R mRNAs(—=)2] WAFA AR YL Flo]t}, AL 7] E] E ol A, GnRH-R
mRNA %32 (% 7a)oll 1] 3to] & =5 (% Tb)ell o 8) 7FAE At
2 A A vl= 50um.

[28]

[29] 2 82 RPA°) 2] 3k GnRH-R mRNAs 4l 5.2 Ueldl Aot}

[30]

[31] % 9% Abo] E 29 ¥ mRNAR 1.4 3 GnRH-R mRNAs2] W= 414 Vel

Z10]th.GnRH-R mRNAs ¥ A<= 7]  E A 27(E1) ol A = & A 3} A|
A8 5 4 (E2) o A = A vh, A A ol A = AR A o2 Ak
#:#5 P<(),001 (t-test).
g o] AAE 3 HA FH

[32] shufo] Fef A, 2 2 (a) AFE 7] (puberty) 7 A o] A2 7] ) A 39
GnRH 5-+= GnRH-R(GnRH -8 #)9] 'T31-& &Rl sk+= ©A; (b) 71 7R A 9
AdFTE Fodle 9, (o) dFeo] FolH /A2 GnRH %+ GnRH-R ]
W o] (a) @ Aol v A E A S AEEE © A d) AR E Aol F-1
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528 Fol 3l @A) E (e) A7) GnRH W3 % B GnRH-R W3l o] 715
Rk dAE 938k AV A2 Vsl AE A3 A 5AE
28 J sk e ek Aol

[33]

[34] A7) B S @A 5] Y8k, ¥ i 2 AR 7] (puberty) A & A4 7] 3 )
Al 32 2] GnRH %+ GnRH-R(GnRH S=&A))2] vt & gholst 4= glon 1t}
A A= G2 Fo] iAo QA ANA () Bl gt o 2 ok 51
%ol W2 GnRH % GnRH-RQ] & Wgl & 1o 2 g 915 #zst 4= 9t}

[35]

[36] g o A o] gof AV E R W $ 23 (gonadotropin-releasing
hormone, GnRH)'0| &, A]4}3)-F-of A 7 5”‘4 ﬂ = A A FElo| =R
A2 8155 3} A = (hypothalmopituitary axis)?} 3 %] o] A] -3} o] A]
HEFA O 2 0] B = S 2 o B A, A 1] 22 A 3 A9l S
3l Al o2 ¢ A v} GnRH= =3 A3l (hypothalamus) ol A] i-1] & o
] 3} A (pituitary) o] =& ¥ H, ¥ 3} A3 9tol] #4331 )+ 'GnRH
T&A9f Atelo] A s 285 YEIA T GnRH A /g8l F-oll A H 2~ kel o =
H E =), = '5‘}—’?‘?4] A SEol| A o] Fof x| = A A1 A e A1l gk |
Hlo] #&HH 52 2 8 Ao sl o] 25k H 9] uka] o
o] 21t} (Belchetz PE et al., Science 202, 631-633, 1978)3L &) A A t}. GnRH+
]38kl A 5] o LH, FSH -1 & 248}z 9 8h8 81, v 54424 2
A S 2 (follicle-stimulating hormone, FSH) ¥ 34| & 4 & 2 ¥ (luteinizing
hormone, LH) 1] & A}=3}+=1tl], FSH= A4 Ao W& &R A 7] 31, LHE
TR A HEELHEY AL Enfo) #ofelr, 53] 4Flo] A5 s
Fr =gk Tth GnRHOY 2] 8f) i8] ¥ &= FSH R LH+= A2 Aol A ~E|Zo]lE S 23
sujol] pholstol, B Aol w7t %A Wik
[37] o] #] gk GnRH+= A|-3}-of| A vk AAFE thaL of A& gk o LJr FHtoll =
28 2] (extra hypothalamic)ol| 4| &= GnRH7| 2H7d B a1 9l o A 4=
7 A (spinal ganglia), |74 2~ % Al| 3 (pancreatic islet cells), L_/t U AAAE
sk A N/\Oﬂ}‘ﬂg] GnRH7} =L ol o]t} 1 o] Ie 75} ol o] & 7\]’2}'5‘}1?‘
| thek el V)52 AAN7FA] 8 A

-

nf Fz

>

o

e 0 R o 2
Y
_ﬂ
C)
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=
s
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ol 2 o

o x
el

(381
[39] G, GnRHSE 9Hs12-o] @3t pdshol, &b 2ol A|4gek o] GnRH H-H] o)
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[40]

[41]
[42]

[43]
[44]

[45]
[46]

[47]

53], & & dag-o] A eko] GnRHE| B ol & U]’fn S Eéﬁ HPG
(Hypothalamo-Pituitary-Gonad) = ©l| 2] ¢} & = 3 1]
A2 7] /8] gkg-o] dofubA] ek ah= 4 A<l 73?_01]9]}"36:},5%
A 21 7)ol A 1] 5 = GnRHE| 1] ol &2 2] 4 421 o GRS
A2 71 7e] whg gl gloj A o] T BE LS A

v} 22 31 A =

& L GnRHZF A8 R AL A H A2k
Aol A e g2 gl sk G (A o 1 WA 3), dFE W VIR (Y]
25, A7) s 450l el A7 o] =4 © 2 GnRH o] W WekE 43 A
dateol A7 mFH 5, 53] Aol v ske] A7) Al A el Al 2R
Al 3 (sertoli cells)°l| | GnRH2| &l ko] fha(Xe 1 WA 6) & 2l sl
ofje} o3 goll :FH G-l A Ao A GnRHE W H 2 95 Pt
LEF QL ot AR 7 ol A = hate 2ol o] 6] 7F2 ' GnRH '@ o] 855 4]
Got LFZo] ARE7] BA 7] el AR S A sk slom

LFERR TR 4 WA 6).

#)| (gonadotropin-releasing

Boagol o] gof mbEER N YE EEE 545
wo] ] s} Aol wek

hormone-Receptor, GnRH-R)' &}, A] 3} 5ol A -1
GnRH®} Adtsle 5ol 9 oL A &A= el A lom, AF 9
ek Al Aol A H 22 GnRH 78471 23 4 o] 5 o] 784 ¢] cDNA
D71 Lol 71 z=8ko] Ab, &, F5 0] & X=X GnRH-R7}

FRYHEA.

Hl 2k 2) 8} 7] & 9y o] GnRH-R-S A 21 7] & ol A ¥F3] ¥] &= GnRH-RS 2] v &},

7120l &= GnRH-RO] ¥ 8} 54| of A 0k & ¥ &= &4 2 o] AX gL o), #H -
Ak Bk of el Al ek 9] a3k 2 d g o A A E laL, 59

o 3E A| 3L (granulose cells) 2} & 0] v] ] Al 3 (Leydig cells)ol| 4] GnRH-R2] <=4 7}

SRAH AA W, o] & 7] #el| A GnRH-RE] 4 53t of 2 v 535} 7] B8] % A

stk

S, sl ol o gk A2 7] 5ol eF AEsto], v dAE mE 5
Ald 8l Al GnRH-RQ] F-A1 & A 8HA] &k=r)al Wity v QUH(IIRIA
SALONEN et al., Biology of Reproduction 42, 55-62(1990)). ZL&] 1} X 1Frgof| A =
GnRH -7t obu e}, GnRH-R B8 & 51& mgol) o g A4 7o) 75 &
kel JF2 7 A= g Felskdl o, Bk Al ek Al = d g =l o9
A2 713 W 2] GnRH ¥ GnRH-R B8l o] 714319 a1, 53 =l
ALE7] R A Ol A FA 8L o, AFE 7] A el A = ElE =F §- GnRH 2
GnRH-R '3l 9] 3155 Ve A] &b+ 215 o2l ak it

Hhgh 2] gk 1 dk g of A A]of| o) A = A A9 ] o] t] 8] Al )l A GnRH-R 9

2
_“i
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by
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lo
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[48]
[49]

[50]

[51]
[52]
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[54]

o
= oMY o
—_>i",

ol
h

; 457)°l] W2} GnRH-R 9]
A1 9), o] 2] i3 A= A Wk

i

(o] r_(a
5 e
<1

i
o
oy
N
N
=
<
N
ul\-)
X
o
N

il
4
o
52
o
i

>~m]1m]1
- = iz
&
[0

r | 1'.110 r(}li

>
ol
o
3
o

b e
=2 0
RS

N

o
e
oE

of X o] B-of, "M A ¥
°] 90% H == XP

D rL
13
o2l
)
ri
o)
I
Rl

g
o
_EL
>4
1o
i
rﬁ
s
rO

b
by

oo o
o ER
2
_ﬁ
ol
L
F
Loy o
>4
2
é

}

A7 AAHE A oo AAd) =
iﬁlfﬂﬂﬂ = 9 < Al ol etar gk}, gk,
2] g-of, "M ZE 2] A (Sertoli's cell) &, a13F2] A A Fol| )=

2 AR WA O] X F 9} o F, A 2Hg-oll Hoslo] HSEk=
Uh, B3, g of| A o] ref| o] 1 B8] Al 3 (Leydig cell)' &, Al T Alo] 9]
A ERA P A e}l 5F A7) Al = W sk A S ol A
LH(lueteinizing hormone) 2] 2}-8-& o} WA & = Q1
E 2~ H| E(testosterone) 2] A4k & F-1]of] #Hol S
A 2 E 2] A 3 (sertoli cells)oll A A 4F% &= GnRH
cells)oll 4] 24 ¥ == GnRH-R¥} A& 283514, o
W AL A X F A ssE] A gk Bl B2 HE R 7104'5‘}% jjw—/txq /\]ﬁ
e (local communication)iﬁ X]'-Qhﬂi}. Hlgh 2 gl 2 kg o A A] o of] A =
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529 A7) (4F) mFoll A A Y EoA = tRa: 9 70% 7]
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[85]
[86]
[87]

[88]
[89]
[90]

GRS FEatel Aol Agett £ AES A A g on
Lol M 10% Sates A 25 R4 A st 2= =&

A2l sk At} A 2] =, in situ <73 SHhybridization) % RNase X & 5+ (RNase
protection assay, RPA)S 93] I EE vl &35} 5t}

A A 2. cRNA X2 H 9] 34

EcoRIC. 2 Ze} A8 3} A 7] 4L, Sp6 RNA S-$Fa.A, in situ &4 3F5 9] 3l 3
S-3E 4] 204bp cRNA 21 3 RPAE 9]¢k 2P-3E 4] cRNA (L2 H 2 F A 7]
pGEM-3Z W E] o]  H ZF 2 cDNAZFE GnRH cRNAE A Z3} %t} GnRH-R
cDNAE pAMPI0 9 E o] 231951, Sp6 5 3Ha Aol 2] &l 8- A H=i= 2
P-3E 4] ¢cRNA L2 H 474bpE A 4b3} 3l v}, Alo] & 2 3 71 (Cyclophilin) cRNA
X 2 H(185bp)E T7 RNA a4 2 AAMA X1 pGEM-3Z A 25+
ABFE 0 ZRE FA T 35-F A cRNA Z 2 H S A3} H 2~ G-50 DNA
T3 o] = 7 ¥l (Sephadex G-50 DNA grade column) O 2 A A 3} 91 31, SET $+% <)
(0.1% SDS, 1 mM EDTA, 10 mM Tris, 10 mM DTT) .2 83} o1, 2P-3E 4]
cRNA > = H = fullengther apparatus(Dwarf Science, Aloha, OR)& A}-& 3&}¢]
AA A, S =2 2E g o] A Al (scintillation counter) 2 Al 2F3) S T

A A o 3. in situ A3}

in situ =73 8}Z 913}, 0.1 M Q14+ Y E H(sodium phosphate (4% NBP)U] 4%
et L F LI EE HE S5ME T 2woR HFAAY. HeF HLE
A A BFaL, 4841 7F & 0F 21712 4% NBPol| AL A 0.1 4 °Col| A 48 4] 1} &<t
20% A 522 Q1A ehg o)l HAgF o A B A WA A Z T O.C.T.
3} 3+& (compound (A.O., USA))oll A A& FAA 7|21, T2 H -3}
%} 0] = (Fisher) 9] | A $#/3H (coronal planes)(Leica cryostat CM 3050C,
Germany) 2. = 10um A A (sections) S A Z 3T}, in situ <73 35 981,
Lol =& A 2o A A 1 Z A 7] a1, 2xSSC (sodium chloridesodium citrate ; 0.5
M 23U EH; 03 M A EZ2A U EH, pH 7.0) 59 © 2 A & 8131t} Kim et al
HWH of] wle) 3 2 €] o] L A| (Proteinase) K *] 2] 2 o} A €l S}(acetylation) &
et A7) Selo] =B A& A8 99 (prehybridization buffer) (50%
FEoluto]= 0.6 M A3 EFE, 10 mM E 2] -2 (pH 7.5), 0.02%
3] &(Ficoll), 0.02% %] v d 3] = 2] =(polyvinyl pyrrolidone), 0.1% BSA, 1 mM
EDTA (pH8.0) ® 9 2E & A5 o] E)o =& 37°Col| A 1A] 7} &<k
o1 57w o] A 3} T} 50 10/md &5 tRNA, 10 mM DTT(dithiothreitol) & £ 2]
0 RNA T2 H 6x10° cpme H7F 5 &Nl A 60°C, 244 7t -5 <t
QFEJ Al 2= W= Al 2 LR H o} 240 315 Faakqlth. =L vt A7) 24
Zdlo| =8 F24 3} ¢ 9 (posthybridization buffer) ol 4] $-2-A) 5} &} 31, 304-
5ok 2% SSCol| Al A; 204 5<¢F RNase A (50 pg/ml) = 2] 2], W23} (50 °C,
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high-stringency) 2x SSC 2z N ol A = ¥ A A, 65 °Coll A 154 & <F 0.1x SSCE
ARt AlA, R 7 s e dEEo N B E skt Y] SEtol=e
70°CN A 157 &< &7-24 744 E(light-tight cassettes) ol A A} 7}HFARH
X-ray & (Amersham)ol| = A Zt. Xeray B 55 9t 7](Kodak) =2
23t &4 32 A (positive labeling) & €FQ1¢k 5=, 7] £elo] =& NTB2
o\ A (1:1 814, Kodak)oll ©131, 4°Col| A 25 S0 =2 A 71 t}&, 15 °Col| A]
D19 §/J 9 (developer) (1:1 84, Kodak)oll A @&} a1, &2 vlo] 22 (cresyl
violet) 2. 72 T H| A M8t} S eto] =5 ¢h ol A Al oF @1 7 (bright field
microscope) O 72 P8k aL, AR G SF AT in sitn 7 3HE 0] &8he] =1 H
20 YERY vle} 2ho] P E = 9] POA < 9]¢l 4] GnRH mRNA 7} &8 ¥ 1t
W52 u]7)7] 93, ¥ Al oF 3 W] 7 (bright field microscope) kol 4 47
Zopo| & stfjsho] vho] LRV B & 1Rl Th

A2 AT AL A 3E 5 1ol YER A

3t 1
M= ¢t Z3tel GnRH Y GnRH-R mRNA 2| 2-179|2l(radio-grains) 3=
M JE ALE?|(Puberty) | E
Mzl sio Y4 Y4 sjo ya g4
GnRH GnRH GnRH-R GnRH GnRH GnRH-R
N 498+19 30+34 5128 32.5+31 19.6+3.2 4126
E 47.3+1.9% 181+24" 39+19] 30.7+29 ™ 9.5+¢28" 21+11"
A7) ol A 9] gk Z1#| 9 (grain)S ¢ Al X & 21 8, 1x104um? L]
21891 <*(grains number)/A 3 S>(cells number) = | 42F38} St} B2 2y 2}=

F2H9] 2 2 103] 7H-® (counting) SFRIUE. Hlol Bl = Hd+H 2 HE
2 Ak(standard error) = YEF AT N; A B E, E; 4577 I (ol ehE)S

A g YEZ el L] ##P<0.01, ***P<0.001, ¥; & 4] 3} %] 2L (not
significant)(t-test).

| E A A 2] A4 F(seminiferous tube)ol] Al 2 & A 3 (sertoli cell) L] ol A
2~ °] GnRH mRNA7Z}F WEF L5 4), 1] 5 A7) 388 1 = o] wha} 2ol 7}
oy iy pE A B AREY] Y E Bl A AE e A FAE S
313 o). B3k, A4 GnRH-R mRNA T @ o] t] 3] Al 3 (Leydig cells) ol A
AIL(ET), 7] Tl A e gl dASHA FAaY s

A2

0 32

oY
S

dob p o ¥O

ol
o
38
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[99]
[100]
[101]

[102]
[103]

A Al o] 4. RNase 1. 2] " (RNase protection assay, RPA)

RPAE 93], HEE 53 5, 1 o] A sk B A LS A7 8kl v 2 A
E 2] & A] 9f(Trizol Reagent (Life Technologies, Gibco, USA))= AF-8-3}o] RNAE
-] 8+ 31, (DEPC-A ¢ ¥)RNase- A o] 4 &0l &3 A 7] th, 7] 525
T 3F A2 S43ATE 7] RNAE 9] 310 T AF&-A] 74| -80°Col| A]
2173}t RPAZ ¢ 3l RPA 11 kit (Ambion)& AF-8-319 31, A- A T2 HE
500,000 cpm/ 20 0 2] F =2 S48} v ol A Al FH o, A RNA 5 20 ug
(GnRH and GnRH receptors) ©. 2. 24 S}A] T}, /7] RNA 455 25,000 cpm »
P-rUTP Alo] & 22 7l 3 2 H (cyclophilin probe) 2} & A] o] &4 S}A] 7 T, 45
°Coll A 3FERE 5t Ql5Fwl o] A& &}l o, 37 °Coll A 1A 1E & <F
2] H 57 2] ol o] Z(ribonuclease) T1 (700 U/ 200 1 Life Technologies, NY,
USA)C. = A3}t RNase H] &4 %174 &9 E(precipitation solution E) 300
W= A7r e m A ddE FRAZ AL 247 EQE 250 VE A& (7.0 M
S-lof, 6% Eg]olAdHotrto] =) el E i) AS HET 5
< 4FA] (intensifying screens) = AF-8-3}-0] 80 °Coll A 16A] 7t & SF A} 7 kAL
3 & (autoradiographic film) (Reflection; Dupont NEN Research Products, Boston,
MA)9l =% A Z1 T}, Sigma Gel (SPSS, Chicago, USA) A Z=8lo| 7] =3k AFHE
A}-E-3}o] RPA A7 AL7] & AF4] (autoradiogram) < +-43 3131 Ul

WA 512 w-Fo] 12 GnRH mRNA 2] W sl= dol1l 7] 93}o], RPAS
EEE E2 939 e 1 A daE =52
4}8} % GnRH mRNA 8-S k71 714X 7] = A o0 2
LEbth ©@7) & 38 A8 $, mRNA 555 5% 7FA 5 9tk (P<0.001, & 3).
A7) AdFL AP T, 05 FE5.7% A Y HAEA S A g, D, TR
12% 7225 QA TH(P<0.001, & 3). A7) 3 o A1, GnRH mRNA "#& 2 7] * ¢
EF 15% = °F7F Z 718 thP<0.001, & 3). 7] &332 w-So 9loj A, A7)
= 8% 5 7HP<0.05, ;= 3) 3 }Oﬂ S Ur e = if&o}—t— A 3E o] A =8 A 314

—_
_|_4
Ol

O

B, R 1) 6% A oPOﬂB} A7) = NAA, F7] AT 2] = 40%

7+ 2= ¥ ) 31(P<0.001, 3 1), %Et 33% @iﬂ MJ'%, o= ©@7] wFoll nlsked
A2 B o] ATH I 6). A= 710l A A, W] o] BF- 7] FEE 85%
43R THP<0.001, &= 6). 7] A2 2] F -, :é:#—t— 52% k23

WHH (P<0.001, 35 1), 7L -2 81% FHAskl vk A Aol oA, ©7] A2 9] 85
Z1 o) 54% A ES (P<0 001, == 9), o] = 48% FAsk AlG o] Y Y
7 Ao) oM (P<0.05, % 1), F7] w=F F-of 2L %L 90% = 43

7F A3 TH(P<0.001, 5= 9). AF& 7)ol A ©@7) A g o, mRNA 238 52 73% 2
el ghast HJUJ_(P<0 001, = 9), 21 &2 ¥ 33+ A & mRNA =H 8 747+
46.5% (P<0.01, 3% 1) ¥ 79% (P<0.001, &= 9) = Z}Z}F 7k 43S gl a1l vt
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[Fig. 1]
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[Fig. 2]
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[Fig. 4]
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[Fig. 5]
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[Fig. 8]
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2. I:l The failure of the following parts of the international application to comply with prescribed requirements prevents a meaningful
search from being carried out:

I:I the description I:I the claims I:I the drawings

3. I:I A meaningful search could not be carried out without the sequence listing; the applicant did not, within the prescribed time limit:

furnish a sequence listing on paper complying with the standard provided for in Annex C of the Administrative
Instructions, and such listing was not available to the International Searching Authority in a form and manner
acceptable to it.

I:l furnish a sequence listing in electronic form complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was not available to the International Searching Authority in a form
and manner acceptable to it.

I:l pay the required late furnishing fee for the furnishing of a sequence listing in response to an invitation under
Rule 13fer.1(a) or (b).

4. I:I A meaningful search could not be carried out without the tables related to the sequence listings; the applicant did not, within the
prescribed time limit, furnish such tables in electronic form complying with the technical requirements provided for in Annex C-bis
of the Administrative Instructions, and such tables were not available to the International Searching Authority in a form and
manner acceptable to it.

5. Further comments:

Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Dagjeon 302-701,
Republic of Korea

Facsimile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/203 (July 2009)
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