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9f: Gonadotropin-releasing hormone (GnRH)# 71 +=8-#17} 87 9] da, A4, A2, 9 227 54 S 427 gol M
FEgo] galA vk vol, Hatea] AGo) 25k GnRHY) %2 AEZ a7 luteinizing hormone (LH)o] 82 A}
ZolME 2@ ge] deiFEd), ol A4 o) GnRH-LHZ o] F017 Z8 32 (local circuit) 7} 243 AA}ats
Aot & AFE LHS 1 #4844 fAA7 87 FANME TEEEE 73 Rolth )2 93 reverse transcrip-
tion-polymerase chain reaction (RT-PCR)Z} LH HIAVH 9 &AW (radioimmunoassay, RIA)-S A3}t RT-PCRS A8 &+ 23
A F718A AR 4 A AN DR F39 LHE AAR (exon 137 ZE o} AASolH LHA
exon FEL HEER] i) = 8l5A) glycoprotein hormoneol] X ZEH 0 2 A5t g-subunitz LH 22 &) o) o 8t A
A GA g7 FAlo] EAF] A=k 8 12 BTN £ 87 sHA T B@E Ty ded 7 GnRHI}
AtA F2 g3 FAAMMNE 2EES UG LH SAHIERE S A A 307 442 22 B4
immunoreactive LH £24-5°] A& 5121, LH standard curve$} parallelism& Ho]EZ 87 §2¢ LH7} Hal4A 23 £
g e S st B dFE 83 S04 LH subunitE3F 87 $227) 2@ AxE BUS Ao

> % kO

& RORA,
87 210 LHE) A3 A o) 8A FA) AgA o) HA004 S48 GrRHel ZHalo) FHA A2 483 F5HE
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ABSTRACT: Recent studies have clearly shown that the expression of genes for gonadotropin-releasing hormone (GnRH) and its
receptor in the rat reproductive organs including ovary, testis, placenta, uterus and mammary gland. Moreover, luteinizing hormone (LH)
classically known to be a main target product of GnRH in anterior pituitary has been found in rat gonads. These findings suggested
the presence of local circuit composed of GnRH and LH in the rat gonads. The present study was undertaken to elucidate whether
the genes for LH and its receptor are expressed in rat mammary gland. Expression of LH and its receptor genes in the rat mammary
gland was demonstrated by reverse transcription-polymerase chain reaction (RT-PCR) and specific LH radioimmunoassay (RIA). The
LHA transcripts in the mammary gland from cycling rats contained the pituitary type of LH# exons 1~3 encoding the entire LH 8
polypeptide but lacked the rat testis-specific LH 8 exon(s). Presence of ¢ -subunit transcripts in the rat mammary gland were determined
by RT-PCR. The cDNA fragments encoding exons 2~7 of rat LH receptor transcripts were amplified in both rat ovary and mammary
gland samples. We could detect the GnRH expression in mammary gland from cycling virgin rats, and this result disagreed with previous
report that mammary GnRH expression is occured in lactating rats only. Considerable amounts of immunoreactive LH molecules with
good RIA parallelism in standard curve were detected in crude extracts from the rat mammary gland, indicating that the immunoreactive
LH materials in the gland might be identical to authentic pituitary LH. To our knowledge, the present study demonstrated for the first
time the expression of LH subunits and LH receptor in the rat mammary gland. Our findings suggested that the mammary gland might
be the novel source and target of LH and the mammary LH could be act as a local regulator with auto- and/or paracrine manner under
the regulation of local GnRH.
Key words : Rat mammary gland, Expressions of LH and its receptor.
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EHFEY AFetEol A EHlEE gonadotropin-releasing
hormone (GnRH)$} 1 #8202 Hata) AgelM &4 - &
H] =} = luteinizing hormone (LH)$} follicle stimulating hormone
(FSHYS 4429 7158 Z2A3E 73 328 U2 29
52 934 gt} (Ojeds, 1995). 18 H2 GnRHS 1 4
A7 dF e AL, A TL B o 447 R A
waElo] BE vl 97 (Khodr and Siler-Khodr, 1980;
Richards, 1994; Tkeda et al., 1996; Gnessi et al., 1997), t§-& 0]
LHE 83 A4ielr 2] BIEUT} (Zhang et al,
1995; Lee, 1998). o] 9} o] Al a1 st¢A| o] ZF
A GuRHSH LH7E 28R AL 7129 s g
FA-A 4] A (hypothalamus-pituitary-gonadal axis)E A& A 2]
Hdol 5% - Beo] BLFE JrgT) 5 Ef

=R R PEIEL ERIAREEREEES ERRE
GnRHQ} LHe| oJ3t 7721 W &) (endocrine) 24 99|
= i) A Ao A E = GnRHSF LHY ]38 autocrine ¥
T paracrine 2 0] EA3}, ii) AlFEHE-H3HFA 0] 9]
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regulatory circuit)7} £ & 715A1S AJAlse Aol
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A A s “‘*’%‘6‘31 02 Z2% AFEIE A7
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FHdsty 4858 A%
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2. HAPHAEXY (Radioimmunoassay, RIA)

ZAY LH &2 22 IN acetic acid (10 vo])2.2 —r&HTg‘}
z2Ag dAREsd 42 45 9S IN NaOHE F3H¢
Z23}9th Chloramine-T ¥ & AFE-3le Im(NEN)i EU\}
EA & LH reference peptide (NIDDK, Bethesda, USA)S}
anti-rat LH antiserum (32 84 1:200,000)2 A3t A%
Ao e mek AAHAT Lee, 1998)

3. RNA2} DNAZ| &M

1) Total RNA =&

ZZo]M 9 RNA F&2 acid phenol-guanidium isothio-
cyanate-chloroform W& 7122 A Z-H Trizol £ (GIBCO
-BRL)S A&t FaAte] o wat Alstith HE
pellet2 75% ethanolel] A elF3 AZXAZ F 0.1% DEPC
-watero] =<1 ¥ UV spectrophotometer2 & 23} 93T,

2) Reverse transcription-polymerase chain reaction
(RT-PCR)

%3 RNAS} 9AHAIE A (SuperScript RT RNase H-;
GIBCO-BRL)E A}&3t9] ¢DNAS HAsIsch 83 A4
Ask 42N FEAOE YL HP EE oS50l

A<l LH B-subunit (LHB) fA 4] exon F-3o shF= &
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Table 1. Sequences of the PCR primers used in the present study

ID Sequences
rat common-a@ 5 atactictccaagetggptge
rat common-¢a 3' cgacactcagtgccatcgea
rat LHB §' (pituitary type) tgtgecggectgtcaacgea
rat LHS 3' (pituitary type) caggtcatiggttgagtcctg
rat LH-T §' (testis type) ggageteactgaccaccatc
rat LH Re §' ttccatcacaagcetitcagg
rat LH Re 3' gigtgacagactcgttatte
rat GnRH §' gecageactggtectatgg
rat GnRH 3' geecagcettecteticaate
rat GnRH Rc §' ctgttcagtgstatgctg
rat GnRH Rc %' tcaaaccagtaccagattce

The directions of the sequnece are all 5' to 3. Rc, receptor,

77} 20 base paire)] d)gahE $'3 3 primerd oligomerS-S
A 23} 3L (Zhang et al., 1995), 941 §43 8 cDNAS} Tag DNA
polymerase (Takara)® AH-3H9] PCRS Alsh3tich 7+ PCR
B 2L HZ 94CoA 287} denaturation 13) A|g &
denaturation (94°C, 30%), annealing (54°C, 30%), elongation
(2C, 1%) HHL 358 w2 AN & HZhoe m
extension (72°C, 108)S A3} dch 139 PCRE 223
Fol dolutA] && A4 touchdown WH4]E e 3ke] anne-
aling L& HE Tm+2C FH A Fstd 13 Q467 o
9} cycled] A &2 03C S7FAA AE 40 cycleS A3
SHAT WHSAHE Y H71E HZI9E (2% agarose gel)%
ethidium bromide &80 2 4 . FAs4ct A g-sub-
unit, LH 4*4-#, GnRH, GnRH &9 ]38 PCRE Ab7) 8t
I Yo, ALL-H primerd] @74 E-S Table 19
7123t th (refs. Godine etal., 1982; McFarland et al., 1989;
Adelman et al,, 1986; Moumni et al,, 1994).

3) PCR £+22| DNA sequencing

RT-PCRE ¢DNA 80| A3 ZZEQErte 895

7] 91344 DNA fragmentE< A719 502 283 % dideo-
Xy chain termination-PCR ®'H-& 7] 2 &5 PCR sequen-
cing kit (HIo]2Yeh2 A7 1M E-S AAsgch

4 1

23 RMOIMY LH subunit SMA} L&
-dH kAl Mgl A EEEE glycoprotein hormone?l

LH, FSH J2l% TSHo| ZEHoZ ZAY3=  g-subunit
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m P M ¢

s « 294bp

LH 8 (Pituitary)

LH 8 (Testis) <« 426bp

Fig. 1. Presence of the transcripts for LH subunits in the rat
mammary gland. PCR and electrophoresis were carried out as
described in Materials and Methods. m, 100bp DNA size marker; P,
rat anterior pituitary; M, mammary gland from cycling virgin rats; T,
rat festis; c, negative control.

transeript®] o RT-PCRE A& 23, 33 Healsa= &

AT o JHZ 294bp 271¢] cDNAV} ZEE 0}
(Fig. 1, top). 85 H38}53) dGA L¥s = LHB, & LH
B-subunit FAHE 453} & exon 194 3¢ F FE= B
< 242 E RT-PCRE N& 3 23} 87 Ha5A 9 §419)
A F2¢ RNAZEE oj4rd ulgh o] 307bp A7)
cDNA7} ZZ259t} (Fig. 1, middle). T8} H9 FAE
o|H<l LH B-subunit AAMA ] exon H-E-L 5 primerZ A}&
& AYolME 83 AN o4 28 (426 bp)o] ZZ5)
AT Al e AEHA AT} (Fig. 1, bottom).

qm

22#, GnRH, 12|31 GnRH £

éi% A& LH =440 tj§ RT-PCRo]
7] aid E]l;— 345bp 719 cDNA
7t FE2EE B 0}9&‘4 (Fig. 2, top). 3 #F {4
GnRHS} 1 &4 HAR o] EAE &9l87] Haf Ala)a
RT-PCRANM = Z}z} 194bps} 565bp A7) 2] o AHabE o)
=t} (Fig. 2, middle and bottom). ©] A= 3
GnRH7} {301 FE M 74?*2“’%‘“ 71E9
(Palmon et al,, 1994)s}= @] AAF7] 29 JAIEA] &
BH FANAME GnRH7E 28 8-S Yeh on, o]& olnlx
A& primerzt PCR whe 279l 2pojo] 7)Qlsks Rog
FAH A

% oy

1 orle k) &
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LH Rc « 345bp
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< 194bp

m P M c

GnRH Rc

Fig. 2. Detection of transcripts for LH receptor, GnRH and its
receptor from cycling virgin rats. m, 100bp DNA size marker; O,
ovary, M, mammary gland from cycling virgin rats; H, hypothalamus;
P, anterior pituitary; ¢, negative control.

3 87 94 T5 $H52 ASH LH YAHASTY
AW LH etol =] EAE #3317 fa) 85 Hsls

Aot F4 3L TN acetic acidZ £ 5}o] LH ¥AIH G &
B/By

(%)

02 .05 .1 2 5 1 2 5
LH standard peptide (ng/tube)

Fig. 3. LH radioimmunoassay (RIA) parallelism. Competition curve
with increasing amounts of the rat mammary extracts was parallel to
rat LH standard curve with known amount of LH peptide. Tissues
were homogenized in 0.1 N acetic acid (10 vol). After centrifugation
{at 10,000Xg for 10 min), the supernatant was neutratized with 1 N
NaOH prior to LH RIA. Pituitary samples were diluted with assay
buffer (X 50).
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22082 FAYE UFY network'o] B4 HO] AR =
o] o]FojAE 02 FAHT (Yu-Lee et al,, 1998). H ol
T GnRHS 71 &3 JAIx 878 FAdAM dgo] &
3 = AT} (Palmon et al.,, 1994; Levi et al., 1996). ¥ 3-7of A
T AXE 37 FA44A LHS O 847 ddHe RE
A, FEHLR $9E LH 9A] GnRHS} B £
Ao Bed A 715 2Pt #dsteE o4d
o 538 LH $&A71 fA0A 2adte AMlE 3y
AZ 5 BYEE oxytocin, PRL 18F GH o & LHe)
g 3AAA Yy AL 22 7S e AAL
ate Aol

WAEHA T= AP O R A FAC A EAAAE
F¢ 2 A AY & ol st tigd] 43, A
DAL 712 2 F7E A AL HIAAHA A E BE Y
F LA E ooy FHHL. KA E AlE
WHEAO 2 EE Ba-gRs AAolA Buaxe
3 Z 3 AEAAJAIE Gojrksd, o8 e FAL
LA (umorigenesis)?] o] Ao 83 Tdo] g £
AL da 2HRo|Ee o F2 Gy Fad,
T4 RARY AE BE 238 Aoy A XA 2 7
2ol ojApol TR Yo g AT (Pike et al, 1993). I
Al 33 dho Mo MEAQA 2 -] LHY GnRH7} &
qgro]l B d v QOB 2 (Billig et al, 1994), S o)A] 2+
@HE LHS GnRHY| 715% P2 §4 A Ee A=
AAAL 2EBE FAY & AT B AAER-H A o
GnRH-LH circuit®] &430] GAZ HE9 2HZol=d 23k
negative feedbackel] 2la ZZHHL & gz Apdoluz
(Ojeda, 1995), BF F4 Wk d& AHE|=9 H3ks)
o) 21+ GnRH-LH circuito] £R)3H= RO 2 Bt} 7]&0)
EIE el o] §4 UjelM Z# == PRLA GHel| )3
frid BSA L) F43 M EAAA}L 2o GnRH-LH7} 8
M 2 A BAsh=rte] g 7= T2 8 FA7t
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