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= Abstract =

Recent studies clearly demonstrated that the novel expression of LH gene in the rat testis, and
suggested the local action of the LH-like molecule. The present study was performed to analyze
the expression of LH genes in the rat accessory reproductive organs. Expression of LH subunit
genes in the rat uterus and epididymis was demonstrated by reverse transcription-polymerase
chain reaction (RT-PCR) and specific LH radioimmunoassay (RIA). The LHg transcripts in these
organs contained the published cDNA structure, the pituitary type exons 1-3, which encoded the
entire LHp polypeptide. Presence of the transcripts for the o-subunit in the rat reproductive
tissues were also confirmed by RT-PCR. In the LH RIA, significant levels of LH were detected
in crude extracts from the rat ovary, uterus and epididymis. The competition curves with
increasing amount of tissue extracts were parallel with those of standard peptide, indicating that
the immunoreactive LH-like materials in these tissues are similar to authentic pituitary LH
molecule. In rat epididymis, the highest amount of immunoreactive LH was detected in corpus
area. Our findings demonstrated that the genes for LH subunits are expressed in the rat accessory
reproductive organs, and suggested that these extrapituitary LH may act as a local regulator with
auto and/or paracrine manner.
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43589 A4sHPolq 25 gonadotro-
pin-releasing hormone (GnRH)S- £ A & E3) ]
3t5=A Aol 283t gonadotropin, = follicle
stimulating hormone (FSH)3} luteinizing hormone
LH)e) B4 - B¥lE 2738} o5 FSHe} LH

H] g9loz 4eiA sted, H2 859 F4 9
daolME LH fAA7 24 Hojxor Uy d
o] Bu¥)gdt}t (Zhang et al, 1995a,b; Lee, 1998).
T3 FFH gofoll A HatFAo e LH f-A A}
WwE o] AjztE] 7] o] Mol A &AM LH7} A H
o] steroidogenesisol] QS v Aol R u =S =4
(El-Gehani et al., 1998), o]+ A 43 LH7} ¥ 8l
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&R RS QN7 AY ¥t B84 M S
ofu| gt} weba YA Lt B& QA7) He] B
sto} 7ls =2 F &3] ojFsy] AalM e 7E
o AeHE-HAB A A ALE e T2E 9
AT v o] Y4 B 5 A7 oA
5 e 374 2H8UE9 7% tg &zt
FRolgt & ¢ ok A2 Ak A §- LHe}
A4 +2& 4 71%5°] 3] f-AHeH human Chori-
onic Gonadotropin (hCG)o] ejytol|A] 23 = o] pro-
gesterone &4l - BH|E AL Fx]9] A}l
™ (Griffin and Ojeda, 1995), o] &= 2] 4 o]} 9]
Z 2o A = LH-like moleculee] §A] - B2 7}%
4 298 AAkske Aolt B ATAEL 83
£ ARZ Q- 5o ¥ A4 B AT B
AolMe) LH 427 29 /b5 S zARHAL
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1.
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gej) A8 $B AHFANM AHgSHE AF 25
Qe P43 27 (Sprague-Dawley strain) % o]
pregnant mare's serum gonadotropin (PMSG; 15 IU/
rat, Sigma)® B FAlse) ANH o YHYSE
FESFATH (Lee e al, 1994). EF A& 2 (B
T )Y AHT YYAA BPLE S0
$2% 4% HF 24¢ do] FA RNAZ F
25704 LH AR 23 S AN dal
7] HA7A] -70CA HBs

2. dtAlH A EZ A (Radioimmunoassay, RIA)

o

o
=

Z Y LH &% &3 & 1 N acetic acid (10 vol)
o2 BHE 242 AU B s Qe AEAL
1 N HCIZ acidify3 ¥ =73 3} t}. Chloramine-T
WS A28 'P(NEN)Z WHALE ] 3 LH re-
ference peptide (NIDDK, Bethesda, USA)<} anti-rat
LH antiserum (£ 3]4] 1:200,000)2 A}-&3td A
FA4e] WY (72 hour protocol)Z A] &S} T} (Lee
et al., 1994).

3. RNA2} DNAS| 24

1) Total RNA =&

Z A o| A e RNA FZ-2 acid phenol-guanidium
isothiocyanate-chloroform ®}*% (Chomzyncski and
Sacchi, 1987) *H & 7122 A Z€ Trizol £ (GI-

BCO-BRL)E Ab&3tel B39 ol me Al
3ttt AZF pellet 75% ethanol® H o F 1
AZAZl & 0.1% DEPC-waterdl] %2 ¥ UV spe-
ctrophotometer 2 73 #F38}51 t}.

2) Reverse transcription-polymerase chain re-
action (RT-PCR)

&3+ RNAS} reverse transcriptase (SuperScript
RT RNase H™; GIBCO-BRL)Z A}-£3}l cDNAE
FAstach 83 LH #3232 FE A2 exon ¥
Bof #l2s = 2tz 20 base pairol] 3} gshE 53
3' primer-&- oligomerS-& A& sl 1 (35 vleo] 24
o}), & A3 cDNAS Taq DNA polymerase
(Takara)Z A} &3ted PCRE A& slsic). 2t PCR
ke 2428 HZ 94¢o| M 287} denaturationS
13] A3 & denaturation (94C, 30%), annealing
(54C, 30%), elongation (72T, 1%) I} 353
vhE A A5t T FHFF 02 19 extension (72T,
108)e At wheatEe 2 AZ19E
(2% agarose gel)¥ ethidium bromide £ o= 4
A - 23t th. PCRo| AM&-gF primerd] 714
g 2 LHp subunite 5-GTGCCGGCCTGTCAACG-
CAAC-3' (sense)$} 5'-CAGCTCATTGGTTGAGT-
CCTG-3' (antisense)@ 2., o-subunit= 5-ATAC-
TTCTCCAAGCTGGGTGC-3' (sense)$} 5-CGAC-
ACTCAGTGCCATCGCAG-3' (antisense) T} (Go-
dine et al., 1982; Zhang et al., 1995b).

3) PCR {5}%2{ DNA sequencing

RT-PCRE cDNA 4tHEo] A 83 = A=
Z 2913}7] 93+ DNA fragments-S A7 9%
o= Bg g F dideoxy chain termination-PCR %
W& 7] =2 A9 PCR sequencing kit (3H= Hlo]
LYohz grixge 2F s

2 1

B3 4713 LH 12 28 =AM 8
Ao a5 B2 A A7 B it 2
T 233 34 A7 Fas} FH LM
%% RNAEYE 2% LHp subunit transcript &
o] RT-PCRel| oj3) SZHJon, FZE cDNA
o ZA)E =3 uhs} 2o 306 bp viebstch
(Fig. 1A). 8 o-subunit transcripte]l th 3t PCR&
A &E Ad AL AATHE BTN o3
2 294 bp 27| 9] cDNAZ} FZ5 0t} (Fig. 1B).
PCRZ A& cDNA 4HZ5-& PCR-sequencing B'H
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Fig. 1. Detection of the transcripts for rat LH su-
bunits in the rat reproductive tissues by RT-PCR.
PCR and electrophoresis were carried out as des-
cribed in Materials and Methods. A; Amplification
of cDNA fragments coding the LH; regions com
monly found in the rat pituitary and testis. B; Am-
plification of cDNA fragments from the a-subunit
transcripts. M, DNA size marker; P, pituitary; T,
testis; E, epididymis; O, ovary; U, uterus; (—
gative control.
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), ne-

o2 G7IMEE A Zh 2o A o) B-su-
bunite] BrIMFa Ax)e+-g 22lsty Tt (data not
shown). LH #flg}e] = o] =2 7 &lr] 3 &
&, A3 2200 R A 2EBE AHED LHRIA
E AlgS A3 v = zaloA] 23] LH standard
curve®} competition curveZlol] H &3S Helo g
A o] ZA Yol immunoreactive LH-like #€}o]
=7V EATE SHEA T (Fig 2). A4 71 ¥
LH 32 HsteAu g9 1/10 o] sh 2 wish
23} homogenate 2 A}&-31%H ©
%‘)ﬂ LH %32 RIA &
AN AUt d4e A5 wA 40 A
< corpus ¥-8-¢] 1H & 0] 7} =skar (415 py
mg), caudal (27.8 pg/mg)@} caput (24.2 pg/mg)T 2.
= e (Fig. 3).
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Fig. 2. LH RIA parallelism with increasing
amounts of LH standard and the tissue extracts, in-
dicating the presence of immunoreactive LH-like
molecules in the rat ovary. In this experiment, ova-
ries and uteri from immature rats (Day 25) and epi-
didymis from adult rats (4 months old) were used.
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Fig. 3. LH RIA for measuring the rat epididymal
LH contnents. Caput, corpus and caudal part of ep-
ididymis from adult rats (4 months old) were homo-

genized, centrifuged and the resulting supematant
were used in RIA.
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B Ao 8FH A Ao} il LH tran-
script 71 &-& 7)#F9] Huo UdR3H= Ao (Zha-
ng et al., 1995a; Lee, 1998), 223} 54 A ojl A )



AEL 2 AF0A 2= QA diolrt. of
9} tj&o] LH RIA A3 83 A27)dA LH
9] o¢} B-subunitel] 3 HALEAZRE ad} B-
subunit E2|Feto]l =7t FAld A - A
A & zte 248 L HEAE F U5
& HaFE RAolth B AF A3dA X 3hA
o]9]e] AU LH §FL HaFAoA B} &
A e FEo| o, AR AFA e 3
= B3 713 Z &3t HEeAE LHY)= &

R4 Q7R FAE e LHO] 3§ 5
Aoz A43nd H34A Y LH Lot iy
oz ge £Font 283 Y WIS
2 F e AoE B

At 10037 Y22 gAE |8 Fofe
AT Ak 328 g oo ¥ 59
ZAbl A A TR 2E 2472 TR
ARHAYR, 4+ 4= AW g8 2AE2 &
5o} 22 Eo]HQ T2E FAA LR} FH
A 247)% AR s Ak Y2 #A
d 3223 33 28 830E Fole 447 R
A1¢] GnRH 230 dis} B A77F FP=HA
th. 10709] olmxAte 2 FTAEE HElE F
222l GnRHE A)Fatiol A &4 - 4|50 o
atA A Gl A 9] gonadotropin {3} EHIE F
P R PPR EETEEE P RN
steroidogenesis 27, (ii) ¥ & f %=, (iil) Y= A&
(oocyte maturation) &2, (iv) W44 T8 2AHQ
A5e) 44 2 BUIZA, () A EAD} @apo-
ptosis) = 5 thFdt 715 & 2ol &A ¢
t} (Hsueh et al, 1994; Richards, 1994; Gnessi et al.,
1997). & Q4713 b @39 vk, AA
& (seminal vesicle), 18] 32 AZ oA X GnRH7}
wE o] ol H g uk glov (Khodr and Siler-
Khodr, 1980; Izumi et al, 1985; Ikeda et al, 1996),
E3] gute] % GnRH9)| 2}3} chorionic gonado-
tropin®] #H]7} ZH o] €A 3ot (Siler-Kho-
dr et al, 1986). TAE) A] 35+ 9} 33427 o] A
o GnRH-LH 74 $d3} 240 B8 77}
43 AAL Hdo wta] 7gr 2 A o] &
o] FAZ AR FE A v g APl
B A3e] Ao GnRH7F & o] L= 4
271 @ol A LH7L 28 TE A2 ER5EY
A2 EGe 2AA AFEHE-H A R R E S
GoRH¢} LHo)| 2] & W} ¥4 (endocrine) 24 2]
9Jol = XAl 7] Bol A 2] GnRHS} LHe| 2] &l auto-

crine & paracrine 24 W4lo] EAE M E
AeeA AASRE Holth. LHE 53] 44 2ol4
449+ GnRHS} 37 52 3] 2 (circuitry)
g gAstd ggd Ae 238715 Yed A
oz 235, 44449 LHe] A3 HAHe=
Z+ 8317\ GnRHS) 233 2] $49 =4 &
B3 g2 o2 Bese g dddn A F
RAaod FAHE LHY A $E 6 =28
A5, ol 5 2A M A8 LHL 2AER
< ARAY Fito) o3& AY NEES] B4
< 2AsER Ze Buldd o8 AgHH F
QAo Fejg 7240l By (excretion)s =7}k <
B2 A 2AMEOIT.
¥ $EE9 LHe} FSHE ¥ 3124 2] thyroid sti-
mulating hormone (TSH)3} €] %¥+€] chorionic gona-
dotropin¥} T} 2] glycoprotein hormone family®l]
231t} (Albanese ef al, 1996). 152 o} B-subu-
nitZ LA HE, ©93 o-subwit’} FEHoR
Aresed vlE Z 3220t 53 B-subunit
7} 2%etd A2 @A Aol et (Ryan
et al., 1988). 8121 A 43 LH; subunite} 735 2o
T 3709 HAaBolde T2RE ) LHo
Lo oglo] AAEA A3 5 untranslated region
(UTR) ¥ 80] x5l HALEA S 37] 32 24,
0.86 kb)7} ¥ 3t+A @ (0.8 kb)Hth Fo] Hi ¥
AT} (Zhang et al, 1995b). 87 HAolA T
£ LHY B % ZAJAA R A 43 FAHE (ro-
und type spermatid)ol] 4] SolF o2 FHHE= A
o2 Bol FAYAHA (spermiogenesis)ol A 7]
2 o] 2A7)%< vehle g o A E A T 2 F
AR AL3ich (Zhang et al, 1995b). 3571 B
#H dAoM 9] LH A4 282 pregnant mare's
serum gonadotropin (PMSG) FA}dll oJ3] Az o=
278920 (Lee, 1998), 343 LH) 7]% A 3
o gel o ek oA BN A4 71HeA
o LH §47 2dl 28713 g 24
Q7o T 2o] LHe FEAQ 7150l U@ 24}
© e Fulze AT FAe Ard,
2 =
2 d7E 879 34 447 Bl A9l LH &
AR $AT Ao o) 24 AR E 2N
Aclth. o) & s LH subunitS el g A} 5
FEL A3 RTPCRIS ABSD, 447
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T LH S PR 2oz P Fe
HatrAe o FEA R E4she LHy
subunit?] exonol] 3|3 = = primerE A}-&35}o] RT-
PCRE A8 23 83 I, A4, B4 2olA
% H8A, 4 A9 o) 306 bp bandr} 291
93, LH, FSH, TSH 18] 2 hCGolA T E& o
2 23 E E o-subunit®] AAMEA T PCRoY| o 5
TEHEAAS. BAR Y ZH Yo M= LH standard
curvesh i, A4, AL FEHES AL co-
ve7b T 3HA sigmoid EE Boo g gz
A2 713l immunoreactive LH7} &) 8o] =
B Ak o) el Avhe #F9) LHL A& 9
oE AE T R 2ol BTl o] % 24 oA
ZRH) 2HAAR ZFLHS AJANHE Ao)d
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