A M
CHRIDAR] 2000, 30(4) : 441-4592

KIZ=OICHMIZE HHZOIM estrogenOl growth hormone
receptorQ| SR OlXl= Yt

A -AG .03 77

2 Al A FElthA £l A A AEZA T} growth hormone(GH)ol A& o] 3t 28-S SR & T1Yst=
Holth, wHAREE Waz A3 AN AL 200 ARAEY Adstel A1LTRE BAG ], X2
TRH/3 FH A Fol RS X 3R 22 & vleksle AFAUAEE AUt AR A FAA L] £H 54
& 17 B -estradiol® hGHS H#HE B7hsta, X)FA A Eo 17 8 -estradiol & AA 3 F A FAA L] BEZ

E gGrtslglon, XA Lol 1748 -estradiolS AA 2] 319-& 7% X FC1 Al Lo
& gristel g3 22 482 4tk

(o)

=

=
)
st
3
l@]
[¢]
S|
—t
o]
=
lo
nE
r_el_:'
og
o
o,
rE
b
1

1. 17 8 —estradiol®] 1} human growth hormone®] @& 2= Algke] AFol A X9 EE S5 2 935 74 &
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(penicillin G, streptomycin, amphotericin B ¥3})<
modified Eagle's

7}t DMEM/F12(Dulbecco’s

medium/Han's nutrient mixture F-12) #jA]| & 33]
ZAS 60mm A EE]EE wlFHA

(Sigma Chemical Co. USA)ol| A <F lmr2 A4 3}

37T, 5% CO%, 100% &%

incubatoroll A 40% fetal bovine serum< -3}
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25 P50] glon, drERM] N FQAhA £ B
stol o] A4S vAE Aow dHA Yo
Growth Hormone(GH) %38 272 £33 98¢
s, GH7} R-&351d 29wy} gasts Aoz ¢ AHg oL,
HA 3, SHZ7l Bdo| JE AR BHuHY
7% z2AILd GHE 8471 EAsH 2P got. Ade z=4¢
GH7} 2EZA 29 BIE4E AU Ray
7FetHA GHY 8% 571 2 AE 1:1 DMEM/F12 vl A o) A 24X 7t vl Fate] 222
o] #do] gl Aoz o| nietel] B sttt thad widd S el 10%
fetal bovine serum< 33l &= 1:1 DMEM/F12
HIAZ vl & g AL Fo] FAE w7iA] ujs
AS 39 7HA o2 meetHA wokait) wj A o
= FaE RAAEE BEAF7] 98l 0.25% trypsin/
EDTA(Sigma Chemical Co. USA) 2mE 7zt vjokd
Aol Ya 387 WA & 2eE uGAEE ol
A EEE A He &A 1,200pmeR 1087 ¢
AL A At HBSSH B S
, vortex mixer®2 Z§3}31 A
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31, AFAWAME 17 8 -estradiol 2 AA 2] g F
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Foto] 24N 7HE< st HBSS §-d o2 3w
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2P =4
Hrkslg o X FAA EA 17 B ~estradiol-&
10 10% 10°M)(Sigma Chemical Co. USA)3}

7 7k 59 178 -estradiol(10™® 10 107
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USA)E 7247} 7hste] s & 24X 7L, 48417L 724]

7t A &lste] wiekstg Tl 283 178 -estradiol S &

FeltA £
=HE 6A7 AA2d F hGHE $EER slstel
Sk 3H—'Ehymidil’le(Amersham
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e S W8 s Hrlete tag A AE 497
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238tk ol&
Life Science)& 1uCi/well2 A 7}8lo} mEx] e 144
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Chemical Co)2 10% 7¥4 o 2 43) A|H 3} 11 uleto

1. RIZ=OICHMITEO] b
AFANAZE IFNEE Bux YA S
ANA A ABe) Qlu A 2H X FZA Hirl gl
+ 200 AREAEL] st A1ATFAE LA st
A9 F7H/3 B oA FoRL XFA) 23S
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v Fste] At Koo =32
serum(Sigma Chemical Co. USA)# 209 antibiotic
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Eolgle A EE 05N NaOH/0.1% SDS solution©- 2
a8 S radicactivity® liquid scintillation
counter(Beckman Co. LS 5000TA)® &3, DNAJ!
AEE AMSIE T oA AE BEEA T E
AR89tk BE A8 178 -estradiol&d hGHS
7V8kR] e XFJAUNATE BAo) vl 2 4
de WzToR AMgdda txTdAMe H-
thymidine &Y %S 7|52 R (negative control =1)
g7 PSS Adidon ke ;e SL
(Stimulation Index)& Al-&38Fe] Bl

3. RNA 2

SA Aldlul kg XA EE 0.25% trypsin-
EDTA &4 ol&ste updon dopd o+
24-well platel 107708 B3] 2441 7F uf Fa} i},
HBSS &2 3H Aot F, 0.1% fetal bovine
serum 1:1 DMEM/F12 viAl 2 ulite] F1 tA) 24
A7 e FstTh 244z W = 10M 178
~estradiol & A|ZHH 2(1A ZF 2A13F, 4412F, 6A13E 9
AZE 12A7E 244170 AR Y, 025%
trypsin-EDTA €& o] g3to] M EE ul=oA w
oW1l PBS(phosphate buffered saline)Z A}-&3}]
28 A A3 & total RNA Extraction Kit(Amersham
pharmacia biotech Co. USA)E ©]-&3ta] RNAE o
At

Az 350ue9] LiCl £92 o3t AZE & &
o]F %, -ME 3u 22 3L Extraction Buffer 1504
Z 74z} 718t th& HomogenizerE A&t A|XE
g atsitt o 7)o CsTFA 500ulS 71ated 2 4]
A Foll 1087F LA 3 12000rpme & 15%7¢
A4 Bty A Eel T 5N S M2l pellet
< 4%tk

pelletg Extraction buffer 75u0, LiCl £ 17544,
CsTFA 2500 AHgste] & AlHg 3 wix|gto s
70% ethanol Im{2 A 3R T RNA pelletx 371
oA 10-15 ¥ ARAAY FE3 RNAS
DEPC-treated water® 24 ~#8A S9ch

32

4. NN EEISA AIEEE (Reverse transcription
-polymerase chain reaction | RT-PCR)

F23} total mRNA 3pg= RNase inhibitore] £4)
3ol oligo(dT)ige primer®3+e] M-MulV(Moloney

R Z=OICHA| T HHQFO| A estrogenO| growth harmone receptor2|

LR OXs Ya

Sacl

PGEM-T-hghR hghR

amph 350Kb

Fig. 1. pGEM-T-hGHR : hGH receptor gene ligated
with pGEM-T for DNA seguencing.

Murine Leukemia Virus) reverse transcriptase® ©|
43l9] cDNAE sttt ojnf w8 2312 65T
oA 1087t HAAIZ] th 37 CellA 142t B¢ whe
A7 F 9BTAA] 587 7ol RTased] E4&
A AR o) 2 A 48 cDNAE templateZ, 18]
il 3443 hGH receptor primerg ©] &3t Th33
2o A0 2 PCRE 339t PCR mixture®
PCR 2400 machine(Perkin Elmer CA. USA)o)| ¥
BTAA 387 JE3 & denaturation(95T, 3%),
annealing(52°C, 18), extension(72°C, 15)& 323 7t
B3l ths bR e extensionS 72C A 1087 AA
7=

2bzk9] RT-PCR AHE2 1% agarose geloll A 7]
A% glod ¥l waroe 24 hGH receptord] HHAEE
ool gttt @3 internal control2+  house-
keeping gene$! B -acting AH&-3FH T

RT-PCRY] ©]&% hGH receptor primere] 7|4
g2 v 2k
sense 5'-TGC AAC CAG ATC CAC CCA TT-%
antisense 5'-CTT GAG GAG ATC TGG ATC
GA-3

5. RT-PCRZ &=Z&! human growth hormone
receptor geneQ| YIIMY S0l

RT-PCRY] ZA# & 29 geneol| hGH receptore]
geneSIA & #1&l7] 9138te] agarose gelolA hGH
receptor geneolgtil FAHE FAE Aol
Geneclean 1T kit(BIO101 Co. USA)E o]-&3le] DNA
2 AHAsdh o] DNA ©@HE pGEM-T vector
(Promega Co. USA)9l ligation 8FAt}. ©] ligation
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Fig. 2. Light microscopic features of periodontal ligament cell (x200).

mixture® E. coli TOPIOF'E ©]&8l9 transfor-
mation 3ttt & ¢ competent celld LS04
=9l & ligation mixture® ¥o] YA HojF
T GL2dA 30-40% A EAT g, 42C4M D
Z E9 heat shock S 718 & UA] €80l 32 2
etk 8000 H 59 LB mediumE wte] 37C
incubatore] 1417 Mj%E o AT Eole
LB plateol A 18412F Wikl o] E coli <hollA
plasmid DNAZHE 7] €3l Plasmid Mini Prep
kit(Promega Co. USA)E ol &35t} 0|27 dojxl
pGEM-T-hGHR DNA(Fig. 1)& automatic DNA
sequencing machine{Perkin-Elmer CA. USA)< ¢]
£38}od sequencing3Hth

1. RFCICHNIES] 2SN AA ~A

FeatgnF oz AT A E Feie A
ZE77 HER ok 2 We &3 YgE Hz

(Fig. 2) 17 B -estradiol® hGHL. & A3 o % 3
g ol wale giglon), Aia)ge] AYP=AA g
ol ol MFEel X7} FI8ke FEE Bt
hGHIE X2

2. 178 -sstradioll OICHMIEEO] B

i
EA0 Oikle= gt
@D 17 B -estradiol(10 *~10°M)3} hGH(0.1, 1, 10, 50,

10ng/ml)S 2tz dE o g A8 gk &3 Fig. 34).
17 B —estradiol &% 2| A] 24A17E 484 7914
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Fig. 3. *H-thymidine incorporation according to
178 -estradiol concentration & treatment
duration.

: Stimulation Index, 1=control value

o

1 1
Growth Horone (ol

Fig. 4. *H-thymidine incorporation according to
hGH congentration after 48 houwrs
incubation.

S.1. ¢ Stimulation Index 1=control value
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ul without estrogen

B estrogen 107 M

[ estrogen 107°M
estrogen 107\
estrogen 107*M

3H-TdR incorporation

0.1 1 10 50 100
Growth Homone {(ng/mi)

Fig. 5. *H-thymidine incorporation according to
hGH concentration after pretreatment
with various concentrations of 178
-estradiol during 6 hours. CPM : counts
per minute.

*H-thymidine a31%o] EAA 2 931 &
Rk o) 217 8 -estradiol 2 A 2817 &x Zb A
Hj 3 ol Hla] AL 73S Kol A Lo
S o] ekzk ZAAaH e} 72417 Bt A A
= 10°ME A9sln RE 5o fzTo)
22 *H-thymidine 3¢S HGA| T 7247
gk 3o) AEo] Feten A2 A4S A X Y
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@ 178 -estradiol F=H = 6417 AA8 & hGHS

A 2)gt 2} (Fig. 5).

17 5 -estradiol & 10 "ME AHg-8ta] 647 A2
a3l ¥ = hGHO.Z A3 Fo] 175 -estradiol®]
e sE2 AAgstn hGHe 2 Ag3 8t} 1
23l 178 -estradiol & A 28} %1 hGHO. 2 A
23t TRU *H-thymidine @toko] @gton
(p<0.05), o]& 3 AL hGHY FXd #A Qo]
3554=3

3. 178 -estradiol(107"*M)O] & Xi2| AR (2
hGH receptor genef| &di(Fig. 6).

£ AdM RT-PCROl AH&3 hGH receptor
gene® specific primer® hGH receptor gene®] exon
6 oA exon A S TS Qe 1 Aol

X|Z=QICH M BHSkOA] estrogenC] growth hormone receptore]

UYHEFLO| 0Rl= FE

500bp

Fig. 6. Expression of hGH receptor gene after
pretreatment with 178 -estradiol(107°M)
during 6 hours.

150bp

control 17 8 -estradiol (107'°M.

Fig. 7. Internal control test using to B -actin.

500bp® =olt}. o] primerg A3t RT-PCRE
33k A1} 500bpg =9 dolF 7FAl= PCR &=
AFARALZHE L & AT ° hGH
receptor gene®| 3o 17 8 -estradiol(10*M)o] ©]
[ JgFE F= /M Lol AH, 174 -estradiol
107N AA 2 sA g A9k A A2 E 5/
o|3t=2 319 S Ao+ hGH receptor gene®| &
97 4gem 178 -estradiol(10 “M) A=g] A2t
< 617t & 3P hGH receptor geneo] & 7]
A28l tHFig. 6). AA e Az 6A17F o] 3oz
319 S wlol & hGH receptor gene 28 A% A
A 2EAAl ¥dTh f-acting ©] €3¢ internal
control testo| A 17 8 -estradiol® A X2} 3R] &2
277 178 -estradiol(10 “M)E A2l 27+¢)
cDNA oAl ztol7t glda, A48 A7t gl
= st (Fig. 7).

4. RT-PCRZ =Z& human growth hormone
receptor geneQ I MY S0!

RT-PCRe] Z#ZE ZZ% gene(Fig. 8)°] hGH
receptor gene?IAE Q1sl7] ¢35t PCR HEE
AAE] pGEM-T vectorel] cloningdt (Fig. 1)
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35kD e
3.0kD e

<= 500bp

Fig 9. Separation of DNA from pGEM -T vector

and electrical
AP LE v Fst7] A=
%8 1_?“—‘0] X]EB
Aol A #e] Arh
FEE o] 5

Fig 8. Excision agarose gel of 500bp area for
DNA correction
DNA sequencings $3te] 239 g7149¢ o 1972 Arnold7} X
©] Genebank program< ©|&3le] hGH receptor gk o] 2 A FAUNA Lo #3F
gene®| A7INEH LA FA3T) 3 9t} Burnette £92 X3
pGEM-T-hGHRE Sac 13} Sac 12 #zhl 27 W Fe AFAUAAEE ZAFAE}
FEoE #ET A cloningd AW A A7 hGH ZAFAEL AoAEY o] BF ok 3
receptor gene® insertion 37|19 TLTS U o1}, Maedar %3} Piche E%¢& 21—7‘011'41/‘1]&7}
4 99lcHFig. 9) z2%%o| gtk BnalAaL, Roberts £ %L %]
F2 q]xﬂ_,_oﬂ nFAEE e AS 2ZAFER B3
ZA=8-& B sttt Basdra ¥ ':40)° 2| AT A L7t
&% 3 Tot 27132 44% 4 Yo H9.oR, Yamashita 5
249 alkaline phosphatase activity7} & E% o]
W H &gk oto]FA| FMFE Fo| A ATt st AFRANAEE S ZAFAES =
ojH, ol EFFY 24 —}% dodle AEd o3 02 Aoz A Utk
A 2EA Sk 28y nd g 2L 7)1 B ApoME dAERA o8 FAAHow o
SHE7L dolpr] A MEshs g4& gty Qg AoB FHHE 2089 244 Alel9] A
oWl 71Foz dodlex WA FA T thgg Aoz A7 ARloAAe] AlaTAREEH A5
g £ Nz A = f‘a— 21‘3}. A ez2 9 A2rt A &
3ol & 5 A Y 1352 AFUY 2 o2HY £
=l g ﬁlﬂ“ﬂ%k@}o:l AFJAANMZE GAT o] AXE
9] FEEn|A A2 AXEV|/} HEGoZ W
223 YUS B (Fig. 2) A do] AP

2 Aol
AF50] AEHD YT}, o2 AT
ZLEESZELIE SR ESIEER B
ou, 27z BYe Aoz A2F AAY 2
1AL oE g

Sof Lojuuke
T Aoz Yrra.
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A 9AIH o] Al A Aol X7} Folehe HdE
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orishita $3} Lewko 9& x| Zolth4 %
A reRA $847F 2ATT o], AF2A
o] AEGEAA JArERA ko tha B3t
o} 9tk 53] Kakai 57 178 -estradiol 1073}
10°Me] BEAA AFAWAL AAEE FH
gt gt Lewko 5% 178 -estradiol
10° 2 10°M9] g=oll A A FQIhA o] o] 7
Aottt Bk up Qi) dAEZ o] Z2EAE

T‘E,J
=

2 lo -z 4z rle

K| Z=0ILHA| I HHQHUIAM estrogen®! growth hormone receptore]

YT Rl g

Z

2 E2%cka 3129, Shamay 5
502 o 2ERM0] 2FH TS FAFAE A G
ch Bk v glek. o]2| @ ke Avke2 ddel

N
(¢}

AE AEL FH, B3 AR, AAERANY F
Ao 24 5 Adx9 vk wio] dAdd A
olgtil F5Hrh
B A e XFRAUAE 178 -estradiol s
10%~10°M F=2 Agddm  BA7AE
SH-thymidine ] ko] tlA| 2 Zaste B oo
U EAA R 23 Aol HolA] ool A% £E
Zd & Jg-g nAA FATL E 5 UAT, 72
3 A$-ol = A 2 *H-thymidine 3
Qleko] Z7letE S B2 WKFig. 3), 72A13ke]
A o] Axe] Fetdv|AdA LA AE o
Z37) AANA L, AEF7E SV FE2 o
), o] ZA3A|7lo] HojA B AXE] U
o, o] XS AAEe] Hobglel *H-thymidine
Fo] FAHO HEH AOZ A7tEr)
GH(Growth Hormone)& F#zx4d $83 &
2 o7 2tk Rossen 077 GH 49 8A}=
Fo] Zag g HolH, o] GH Fol2 A5dE &
7 8t} Slootweg s AFo] Z7l8HAA G
o A, GHS A222d o) 932 ¢
2 toch Kaseem &7 0 GH7} ZZAE
Z7 W71tk a &9 2™, Langdahl %
®o GHol IGF-13% IGF-1I9} 33 2Hg-3lo] ZZA]
Fo] BISAE SUAE AU doka sislth
Nilsson £2¢ 224 2o GH receptor7} EA43S
ol 42 #o] Ak 3k,
Slootweg 5°"& ZFA3E9 GH receptord] Z13}:=
A= ol 7} gl oy, 37 9E A XHYe &
37} A ZZA Lo F8A 9 capacity7} =540
3 3% ok, Bouillon™ & GHe) 24 2&A %ol 24
AV IGF-13 IGF-1I A& A8t Ao s
Zgsto) 2FAEY 9 7FE ST 8
At
GHe] X FelthA Lo gt E3}o #gt A+ vl
& R23), Hasse 5 GHZF A F0o) A {2
o] BIZAd d&& 4 ¥evhn BiusAd,

Blom &% xzolt|d LA GH receptor7} 23

¥ me b

Loy

ol¥
>, ol
tlo ¥
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AT GHol AFAuiA £ A2 dejol] G
FA etk BRustgth B dtolA hGHY o5
Age yxd @A) *H-thymidine g %o] o
Za@E A D) vle] AR AJYA T XA A
o] BEFAo 2 H3E Holx] & Ao A7}
st o] 23t A= Mg AFATY) YR
tHFig. 4).

NAEZAI GHZe Ao &3 g2 d77}
A}, Zachmann®'e Az 28] GH diAtel A
oo f3t] 98 v)ATa %o, Moe 5
dEZAMS A7|FA7 EF GHE $7M711,
IGF-I& ZaAzZitta 39, Malarkey 5%
Domene $%& o] ~E ZAlo] 7tol|lA GHE receptor
13E ZHAAT 2 IGF-19] B4 S JAAA AFHE
o2 HaleA oMY GH £H]E A8t feedback
inhibitiong ZAAA oA o8 GH EulE F7HA
71tk 3t tH(Fig. 10). Slootweg £%& dA2EZA
3 GHE 47t 2ZA X F43 AF ML) B4
S Ggg XA B3I A T, A FoAFd AL
ZEZN T FIFAd i FeirIAr Atk
siflen, AXERAS Fo7t ZIAZAM GH
receptors] @7} GHe) 2% ZAHYTL B3
s,

B dFdME 10Me 178 -estradiol A g
3 7o 7 hGHe] *H-thymidine %S 271
AP<0.05) AFANA XS] BEZHE T/MT=
b oivka & 4 glom UE FE9 J2ERZ
AR 2 hGHY o] g 37t YeluA] &z
olF3 &2 hGHE sx ARl eyttt
(Fig. 5). E£3 Aduierd AFAAAZAA hGH
receptord] do| Holx| gktort 174 -estradiol
10°M= 6417 0] )8+ 7o hGH receptor”}
U] AZBIE L, 24X 7R Albell #A I glo]
I 44 A= ¥sstEthFig. 6). ol#g Axe
Slootweg 5%9} 2ZA T el wka 2
HPGA 7 X FLARA ZA A E hGH receptor7t 28
77 AE FAol= 6A17F o) Fo] Hedite AL ¢
T ANk

17 B -estradiol 10 *M= 6A12t X&) 8 73 A8}
A &2 79 hGH receptord] LIHEE LolrH 7]
f8l, AFANAEZHE AL total RNAE RT-
PCR=Z hGH receptor mRNAYF Z=ZA]7] & agarose
gelol A A71GEAA A, ol gl =
AL 5488l fstd dr1e ddFE F s

oX %O

rlo
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947} 943, o] 3482 internal control®] g} gttt o]
2 930 house-keeping gene?! human A -acting A}
$3893, o] A7l RE ZHA A} Fdee A
oz ad#A vy dTolA human B -actin®
primerg A48l PCRE st9 1 39 g719 &
< ArlgEor oy H&d F2 HAY
(Fig.?) 5 Tl cDNAS] 43 A ol7} gld< &<
a9 1, AN o] $8 oF TRt & Aol7} ¢l
& s

hGH receptor gene®] primerE ©]£3l+ RT-PCR
3 ARz ZZH gened H7IYEAIA hGH
receptor gene®| 2k F73 & 500bp F-9 9 agarose
gelS &g AAstd pGEM-T vectorel cloning$
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-ABSTRACT-

Effect of estrogen on growth hormone receptor expression of human
periodontal ligament cell line

Sung-Gyu Hong, Young-Mi Jeon, Jong-Ghee Kim,

Department of Orthodontics, School of Dentistry, Institute of Oral Bioscience,
Chonbuk National University

The present studies were performed to investigate the interaction of 175 -estradiol and human growth
hormone(hGH) on the proliferation of human periodontal ligament(hPDL) cell. The independent effects of 178
-estradiol and hGH on hPDL cell proliferation were investigated and the effects of hGH on hPDL cell proliferation
after 17 B —estradiol pre-treatment were also investigated. Lastly, the change of hGH receptor expression in hPDL
cell after 17 8 -estradiol pre-treatment were investigated.

The obtained results were as follows;

1. The treatment of 175 —estradiol or hGH had no significant effects on hPDL cell proliferation.

2. After pre-treatment of 178 —estradiol, hGH stimulated the proliferation of the hPDL cell, regardless of hHG
concentration.

3. Although there was not hGH receptor in the hPDL cell, hGH receptors were expressed in hPDL cell after more
than 6 hours pre-treatment of 17 8 -estradiol.

4. The effect of hGH on hPDL cell proliferation was related to the hGH receptor expression. 17 8 -estradiol
pre-treatment contributed to the hGH effects on the hPDL cell by stimulating hGHR expression.
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