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ABSTRACT

Background: Estrogen status is important for maintaining the homeostasis of bone. Estrogen has
direct effects on bone cells, through binding to the high-affinity estrogen receptor. Several recent
studies suggest that there might be genetically determined variations in biosynthesis and function
of estrogen receptor in postmenopausal osteoporosis. Also the main cause of postmenopausal
osteoporosis is decreased level of serum estrogen, whereas there had been some suggestion that the
remaining estrogen have some effect on bone metabolism after menopause. We investigated the
relationship between estrogen receptor gene Pvull polymorphism and bone mineral density(BMD),
and the relationship between 18 urinary metabolites of estrogen and BMD in Korean postmeno-
pausal osteoporosis.

Methods: We examined the Pvull polymorphism of the estrogen receptor gene in 5 upstream
region and the first intron by restriction fragment length polymorphism analysis in 62 postmeno-
pausal women. BMD was measured by DEXA. The urinary estrogen metabolites were determined
by GC/MS(Gas Chromatography-Mass Spectrometry) at Korean Institute of Science and Techno-
logy Doping Control Center.

Results: BMD of the spine and the femoral neck correlated with body weight, height, body mass
index as we expected. There was no polymorphism of Pvull restriction site on 5 upstream region
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of estrogen receptor gene. Whereas the prevalence of the PP, Pp, pp genotype in the first intron
of estrogen receptor was 12.9%, 45.2%, 41.9%, respectively. But, there was no correlation between
Pvull genotype and the spine & femoral neck BMD. 2(OH)E; among 18 urinary metabolites of
estrogen, showed a negative correlation with the spinal and femoral neck BMD(r=-0.2551, p<0.05,
and r=-0.3341, p<0.01, respectively), and the ratio of 16a(OH)E/2(OH)E, revealed a positive
correlation with the spinal BMD(r=0.3057, p<0.05). In stepwise multiple regression analysis, body
weight, 2(OH)E;, 160(OH)E;, 2(Meo)E; were independent predictors of the spinal bone density,
and body weight and 2(OH)E; were independent predictors of the femoral neck bone density.
Conclusion: These results suggested that restriction fragment length polymorphism analysis of the
estrogen receptor gene with Pvull restriction enzyme was not helpful for early detection of patients
at risk of developing osteoporosis. However, the ratio of 16-hydroxylation to 2-hydroxylation of
estrogen metabolism was reduced in postmenopausal women and high catecholestrogen formation
might be a greater risk factor for osteoporosis (J Kor Soc Endocrinol 11:468~478, 1996).
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PH 7.2)2 &3A)3ic};. #elsl DNA: BdsAls
AHg510] 260nmS} 280nmell] S45) FHEI(A260
1280)7} 17 ol 424& B2lsigich

2) Pvull M &4 AT U HIYS
A% DNAE SFA1717] $13led PCR WS o]

£3l3ict. o224l 4-gA] 5° upstream X9 E ZF
8}7] S1sled senser primer GACCAGACCGACAAT-
GTAACS$} antisenser primer CTTGTCGTCGCTGCT-
GGE ol8slx, WA intronoll4}:= senser primer
CTGCCACCCTATCTGTATCS} antisenser primer
CTTTCTCTGCCACCCTGGCGE o]g3slgct zz}
©} primer 20pmolof] dNTP set(ZH2} 10mM), 10 XPCR
HhS}(S0mM KCI, 1.25mu MgCl, 102mg/mL, 10
mM Tris, PH 8.4), MgCl; 25mM, Tag DNA poly-
merase(50004/mL, 0.25unit) & A7l Feko| 30 4L
7t =& F55E F7ksle 2 425 PCR % Wb
Sohe| I AE S18lo] mineral oil IS T}
si%ck PCR £3ME-& DNA thermal cycler(Perkin
Elmer Crtus, Norwalk, CT)E o]|83jo] AJ#}& 94¢
oll4] 587k 3] 1 cycle B2 £ ¥, denaturation
€ 94CollA 1487} annealing & 57 CollA] 187} exten-
sion-g 72 CollA] 18- 302 E 3led 35 cycle 4|3t 5
extension-g- 72 Coll4] 557} 3led DNA ZZo] 84 &
Egict ZH7be] PCR AHEE 2% agarose gelg ol 83}
o} 764bp, 1.3Kb2] band& HelslsitlFg. 1, 2).

PCR AHE-& AgE4Ql Pvull2 AHokdt ¥ Ay
S48 sl¢itk PCR product 10 uLE 10 Xbuffer &
o} 2uLoll X ¥ Pvull AL 1L E Hrleled
60 ol 3417k ERF HRSAZCh wheol By %
1.5% agarose gelol|4] A7]d &5}k 0.5g/mL ethidium
bromide & 3087} o348} & Polaroid MP-4 camera
(Clifton, ND-E o]&3le] He]=l ol EzAl 484 §
HAe) band & BVHL |AEZA 484 $47 o
Y4 B

3. =B lAERW OjALE &3

D AR H#H

%% olAEZA gARE 28 Sised 1 AR
A A A A4 T FA F A4 PY A Lo
2] 2412 FoFY 8ol 104] Hol)e] £Mg )
Hoigich Ak ABE dlrEAl AR B4
&7] A7AL 0.1 A 02% ascorbid acid®} 0.1%2)
sodium azide 2 X{ejgt ¥ -20Coly Basigict

— 470 —




= olA4 &} 8¢ #H7 F AellA olliERA FBA FHAL oMy W 5F ol2EZA diAER FUE ~

-_“15;'3]:

< 0D
e 15h

Fig. 1. Genotype of estrogen receptor in 5° upstream.
Lane 1, }/Hind III size marker; Lane 2, PCR
product(764bp); Lane 3, Pvull digested product
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Fig. 2. Genotype of estrogen receptor in the first
intron. Lane 1, A/Hind IIl size marker; Lane 2,
PCR product(1300bp); Lane 3, PP type; Lane 4,
Pp type; Lane 5, pp type.
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Table 1. Clinical Characteristics of Subject

Age(year) 56.9+0.26
upstream F-gjofl42] ollAE2Al 484 F07} b YAM(year) 6.6+0.18
A 62 A olollx) whAs]A] elgkekFig. 1). ¥ 3 Height(cm) 156.9+0.81

BMI(kg/cm’) 23.5440.27

‘ b ,
&4 3714 genotype & WERARIEL S 1300bpoilit 3 Spinal BMD(g/em’) 0.9850.017
1}¢] band7} vieRIE PP, 1300bp, 850bp, 450bp . Femoral neck BMD(g/cm’) 0.812+0.011

Vel = Pp8 22l 850bp, 450bpE Vel pp3
o] ZAlSIATKFig. 2). 727kl IS 12.9%, 45.2%,

YAM; Years After Menopause, BMI; Body Mass Index,
BMD; Bone Mineral Density Values are mean+SEM

Table 2. Correlation between Anthropometry and Spinal & Femoral neck BMD

Spinal BMD Femoral neck BMD
r p-value 3 p-value
Height 0.3232 <0.01 0.2197 NS
Weight 0.4353 <0.001 0.3756 <0.005
BMI 0.3164 <0.05 0.3451 <0.01

Table 3. The Value of BMD According to the Pvull Genotype of Estrogen Receptor First Intron

PP(n=8) Pp{(n=28) pp(n=26)

Spinal BMD(g/cm’) 0.961+0.033 1.013+0.032 0.976+0.033

Femoral neck BMD(g/cm’) 0.824£0.032 0.820+0.019 0.789+0.019

Values are mean+SEM

Table 4. Estrogen Metabolites and Its Value
Estrogen metabolites/Cr (nmol/g) Estrogen metabolites/Cr (nmoL/g)
Estrone(E;) 12.5+32.02 6a-Hydroxy Estradiol 1.92+0.31
173-Estradiol(Ez) 9.14+1.36 4-Meo Estradiol 3.10+0091
2-Methoxy Estrone 13.49+1.52 16,17-Epi Estriol 27.11+8.72
2-Hydroxy Estrone 23.721+6.54 16-Keto Estradiol 63.71+£14.46
16a-Hydroxy Estrone 86.411+17.60 17-Epi Estriol 31.15%5.15
2-Hydroxy Estradiol 23.15+3.58 6-Keto Estradiol 5.93+0.86
Estriol(Es3) 11.85+2.82 16-Epi Estriol 25.70+4.92
17a-Estradiol 6.03+1.67 6a-Hydroxy Estriol 95.39+25.91
6-Dehydro Estrone 12.00+1.48 2-Meo Estriol 8.72+1.22
Total 365.67£51.71

Values are mean+SEM
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Table 5. Correlation between Estrogen Metabolites and Spinal & Femoral neck BMD

Spinal BMD Femoral neck BMD
T p-value r p-value

Estrone 0.0174 NS 0.0215 NS
173 Estradiol —0.1102 NS —0.0448 NS
2-Methoxy Estrone —0.1803 NS -0.1250 NS
2-Hydroxy Estrone —0.0954 NS —0.1656 NS
16a-Hydroxy Estrone 0.1390 NS —0.0028 NS
" 2-Hydroxy Estradiol —0.2551 <0.05 —0.3341 <0.01
Estriol —0.1432 NS —0.1469 NS
16a-Hydroxy Estrone

/2-Hydroxy Estrone 0.3057 <0.05 0.1968 NS

Table 6. Regression Analysis of Bone Minernal Density.
. Spinal BMD Femoral BMD
Variables 2 2
R(%) B p-value R(%) 8 p-value

Weight 18.9 044 0.0004 14.1 038 0.0026
2-Hydroxy Estradiol 246 —0.24 0.0393 243 -0.32 0.0065
16a-Hydroxy Estrone 31.1 0.28 0.0229

2-Methoxy Estrone 36.0 —-0.27 0.0419
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Fig. 3. Essential pathways of estrogen metabolism in humans.
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