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Abstract : The estrogen receptor (ER) gene polymorphisms of Poux II andXba 1
restriction were examined in parallel with bone mineral density of the lumbar vertebrae
(BMD) and bone metabolic markers, such as serum bone Gla protein (BGP), serum bone
alkaline phosphatase (B-ALP) and urinary hydroxyproline (Hyp), in 178 healthy Japanese
women, 30 of whom were premenopausal and 148 postmenopausal. The allele was defined
as capital P or X, when the ER gene was not digested with Pvu II orXba 1 ; otherwise, it
was defined as small letter p or x. The distribution of the Pvx II andXba I restriction
fragment length polymorphism (RFLP) was as follows: PP, 32 (16.9 %) : Pp, 96 (50.8 %) ;
pp. 61 (32.3%) and XX, 5 (2.6 %) ; Xx, 74 (39.2 %) ; and xx, 110 (58.2 %) ; respectively.
The allele frequencies were 42.3 % for P, 57.7 % for p, 22.2 % for X and 77.8 % for x. In
PX haplotype distribution, 5 (2.6 %), 19 (10.1 %), 8 (4.2 %), 51 (27.0 %), 45 (23.8 %), 4
(2.1%) and 57 (30.2 %) of the subjects had PPXX, PPXx, PPxx, PpXx, Ppxx, ppXx and
ppxx types, respectively. Neither PpXX nor ppXX haplotype was found in the study
subjects. Pvu II genotypes had no correlation with either BMD or biochemical markers for
the bone metabolism. Although the subjects with heterozygous Xx genotype had higher
BMD than those with homozygous XX or xx, Xba I genotypes did not have any statisti-
cally significant correlation with the bone metabolic markers. These results suggest that
ER gene polymorphisms of Pvu II and Xba 1 restriction may not have any effect on either
osteogenetic or osteoclastic steps of the bone metabolism, at least in Japanese middle-and
higher-aged women. (FE&EiE. J. Nara Med. Ass. 50, 418~430, 1999)
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D DORROE 1 L OMMEREB8.7 %)CXE, B4
BELBINIELE)DRADCE2613.2 %)% 5%
HETREDY, BED ADL(HEAEIEEE, activities
of daily living) #Z L #lIfR T2 Z £ 1xd B A4, QOL
(AEEDHE, quality of life) ¥ THETF X%, HEE¥E
BEXAREYREEL T 5.

EERER, ERPHERILD, FBRPEHTES A
7ARANBERCEEIND D, FROBRERYRZE
LB oOMED 1L 5L, BRERICIAESFER
npZENFEINRTVS. BRECHELE25L%E
2B TWAEETFELT, NERPHEEZBCHIIEL T
FEFECHERROL D WEREEHEECO I8 =
7 —rFVEETY, 0RU EoE®ECTRET sEAS
BHEETOE £ I v D ZRMEEERTF (vitamin D rece-
ptor gene, VDR EET)3- FHERD LI, PARHE
DEWCFFREL CHRER X EBREIRICT VR

BEHZETD =R } v ¥ vE &K (entrogen receptor,

ER)EBEETFOREERRELRTF D 1>TH 3 Trans
forming growth factor-g 1(TGF-8 1)&EFV it &D
DNA £EABRE IR TW5. LaLiadib, Thboil
EFOERNEE LD, i, ZFEETOHELIEAR
EEDWTHREZZBEALBPAI N TE LT, BFEER
ED X 5 BIET B 0MIENLTIE. EEBEDR
ReE s BETERPDHIBREBPFIN TS DI,
v vDEREE/ AR IBOFRRBEERTFELTD
VDREEF=7 v vEE?, 1825 -rviifa
F3 ERBETF=7 YV V2 e EORRERCET 5
EOEE>TW20088RThHY, VDREREFAM ¥
b r VIS O BEEADBE IOV TITER b
EAN

R R A T=A b v ¥ VIIRZ T 5 L BRKICE
BENBATHEMRERE, REPEL I T
WA, =R e VOB ORTAvVE—rlF-
1(0L-1), EEHEERF-a(TNF-2), EREHK<7r 7 7
—var=—REBRTFGM-CSF), 1 v —rAFv-
6AL-6) e E¥DH A +h A volirhr < Aa#ENL T,
Z DI EMEEOSY, EELS ST E Mk

ERTHEL TERNAREI DD LEZBh T 5.

ABfgecix, ER EEFESUNBEE T 1 BRAHE
B DY EYETLONYENT 572D, ERE
FBETOAV  rY 1nb=y Y v 2 FERMCH RS
Pou 11 & Xba 1 X % EIWERAL % d D 2 D & Hre20
CEAYDHT, PEEDHRAALEOREET LI &M
W LT, ERBETFHOSM, HEXHL M LI, B—
WEEDOBHEERE, BXOBHROKETH5IMER
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Gla- # v -2 7 E(bone Gla-protein, BGP), IiiEEH 7
NAY 7% A7 7 & —+(bone alkaline phosphatase,
B-ALP){E#AE R L OBRINOIEETH HRF 1 F m
¥+ 7 » Y v(hydroxyproline, Hyp){& & ER BETFH
DBI D 1o\ T BEFT AT L.

N & HIE

1. ®%

BHE T OFEMIRAEE O PEEL M 189 4 (34~80 &,
T 6035 ENRE LT=X t » 7 VERERIETS
HosfxEelic. 20 5b, H2T, AROKRI,
WARHER, NOWES, BERARWESEOBEER X
CBER SR, BRE R I OEFRECFEENEENF
FELI(El, LTW2)REEELRRED 11 B3R 7c 178
HZeonT, BRBIEEL LTHERSIOGERREIEL,
EFEER L OERBHEROWEZTT - 7o, TS
FY, BREE 30 4 (34~52 1%, P 43.3 50, BARESE 148
% (48~80 &%, FH63.5 B DEFT 18 B THB. 2hbd
DREEWEI, BRCIZAIV7r—sFavev iy
BrBiE T I NI
2. =2 } = ¥ v Z 5k (estrogen receptor, ER)EET
LR DR
(1) %77 » DNA ot &8 .

22 fERE DX 5 O IR b EDTA F4E T kA4 1
3ml #%4&, Ficoll-Paque (7=~ + & 77A=v7
RAFT 7 BERO R AWREEAREOECL Y U v
RERESEEL, QiaAmp Blood Kit (Qiagen GmH #,
Hilden, Germany)iZX b %/ » DNA %, RBHL
7o,

@) £V 25— ¥HENIE(polymerase chain reaction,
PCR) :

ER BEFLIZ, ERBEFOI v rv 1 EOFER
SR Pou 11 & Xba 113 % GIMERAL192022 0 75 & C
RAL7=(Fig. 1D. b 2 >DHIREE IR %
EUERBETFOA VeV 1 b=y v 2 OERER
1.3 kbp D #EIEILX, Yaich?®® b X b\~ 24-mer 7 5 1
~—%tvy b, ThbbEWRTI A ~—, ’-TATCT-
GTATCTTTTCCTATTCTCC-3 £ TR 7 7 4 <= —
5-GCCACCCTGGCGTCGATTATCTGA-3 &R L
#-. PCR RiS13rt&£0 7 7 » DNA100-300 ng) % &
HEL, FELOARTFA~—xy F I Tag DNA
polymerase(United States Biochemical, OH, U.S.A.)
RV, 94C30 %, 61C40%, 72°CI0HORIE% 30 ¥
A7 NBEYET LRI DfToTe.

(3 HlIBEEESR W F & % B #7 (restriction  fragment
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exon 1 A\ intron 1
(about 50 bases)
— <
Primer1 (24mer) Primer2 (24mer)
[&—— 1.3 kilobases —»]

Fig. 1. Location of Pvx II and Xba 1 restriction sites on the estrogen

receptor (ER) gene.

length polymorphism, RFLP) :

PCREYWH®1.0%7 #r — X ¥ LEKEKEQmM
EDTAE%E 0.04 M + V) R —BEBAIEEW, pH 8.0 H, =
RT100V 30 ZHEREDIEHF, =Fo v aTe<A
A pg/mDTLE L. 1.3kbp YL T H e — 25
ALDEID ML THE, BRLEE =vFxs7L07—
+ Poy II(FEE, KB E1cix Xba 1 (FiESL, KB T
37C, 2RFMEMIML L. BLEW T L L oL T
1.0%7 #e — Ay VESKKE 2T\, B i DNA
Wih o9 4 XL ) UM O BELHE L. FhF
NOBEZRTHMEn588% p ¥7-13x, UEiIhicw
BEEP EdX ERR L. UTF ok E X123, @R
CHE LI DNAY A RA<—H—(T=¥+A 77
=7 AAFXTrH, BRI DHEL.

3. ‘B%E (bone mineral density, BMD)#IE

ZEH=- R F - X BRINEIERE (Dual energy X-ray
absorptiometry, DXA) (BEZEHEIFEERE, QDR-1000/
W, Hologic #t, MA, U.S.A) T, £ 2~4 [BHEERIE
FHMEE I mm X1 mm CHE L B Y EBE(/
cm?) ENREDE 4D BMD & Lic. BIZEHS
DXA i, BBEBETENZEINCTHLATVW53DT
By, BHE(BEE) OEBHHRBCV %13 1.01 % TH
7.

4. BERFEEOWUE

Bl U7y, RESETHESLHrCmELSEL,
OB LTS R BB, AT 5 T80T
THRAEF LI R, BEIE 1 REFWL, 59% ©—20C
TRELL. BEROIEEEL LT BGP ¥ X 0'B-ALP
%, BRINOIEEEL LT Hyp 2 BREEEL L CHE
L7z,

(1 Mm% BGP HI%E :

Hosoda bz X W B S hic, BEEH 4k (enzyme
immunoassay, EIA#)® icX »7%. &+ BGP D Nk
Wids X O CRIMEIR ISR ET % 2BOEREKY 27 » —
FAFEE Y Y F A v +-EIAEF v + GFEAH,
HHOIT, N Kifitds X O C RIRGER 2524 7c BGP 4-F
DHEPE L. ZOHEOHERRL1.0ng/ml TH
> 7.

(2) Im#E B-ALP EMAIE :

v 7 5 v s & F - B BRI it 5 CHIE L 7.
Tiebb, MENERIFLV 75 (WGA, Sigma -,
MO. US.AD %z, B-ALP 2R RE € CIhB
DR, TOLEOALPEMN R X OB ALPE# %
Bessey-Lowry ¥ CHIZE L 7z. B-ALP 3% ALP {&¥: 2
LEED ALPEHHZELFIVWCHAB L. COoFED
BIERRA X 0.2 BL BEAICTH - 7.

(3) Rer Hyp HIE :

BE#R?Y 1wht > C, R% 6 N IEBERM: T © 115C c—8
ks %, HFIL C, Bergman & Loxley ¥£29 ¥
THBEEELL. AEOREIERAIT0.1 ug/mlCThH-
fo. RAFHypo B EE WX, Rbz7 v 7s=v
(creatinine, Cr)T#iIE L Hyp/Cr(mg/g) TFR L 7.
5. METERENT

EREETH & BHE OBE > W TR EHRIT > 2
7 &% v i — 2 SAS system (Release 6.12, SAS Insti-
tute Inc., Cary, NOZ T, E#, HE, AEH A
BOBELIERE L L THBES BT E T - 7. BMD
DR ERTHEDOEEE ORTE R Scheffe © % E Ml
BT o .

ER BETH L BRBEEOBHEMSE ORE TI1X, MF
BGP ff & [k Hyp/Cr 3 ERSMHH R LD T,
T oRE st BEREL A\ e, FHEOFEEED
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U%%DPp, £L T, ELIEM 4 850bp & 450 bp
DYWh o 28O AV FEETL S0 pp ® 32D ER
BETEI I E . Xba 1 ELTIE, 1.3kbp AV F
DHEERLELTE S hin b o XX, ki Ehizu
1.3kbp A v F 4+ 900 bp & 400 bp O ¥IMTH @ 3 &
DAVIFEELSSD XX, ZL T, BLIE I 900
bp & 400bp DHIWTH D 2D Y FEET 5% D xx
D 3 o0 ER BEFEFHF S iz,

7 7 & DNA x5 189 40 ER BT 4R 04
Tk %, Fig. 3 iR Lz, Pou IIic X % ER BEFLH
X, PP23324(16.9%), Pp 2396 4(50.8%), pp A*

(B)

M XX Xx xx

bp
1500—
1000—

500—

Fig. 2. Agarose gel electrophoresis patterns of the ER gene fragments digested with Povx 11

(A) and Xba 1 (B).

M : DNA size markers ; PP : homozygote without the Pvx II restriction site ; Pp and
pp | heterozygote and homozygote with Pvu Il restriction site, respectively.

XX : homozygote without the Xba 1 restriction site ; Xx and xx . heterozygote and
homozygote with Xba 1 restriction site, respectively.

Pp

pp (N=189)

Pvull

XX
Xbal [ 74
0

50 100

Frequency (%)

Fig. 3. Frequency of Pvou II and Xba 1 polymorphisms of the ER
gene in 189 Japanese women.
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61 %(32.3%)IcrHHE R L, Xba 11X % ERERE
FHERE XX 23542.6 %), Xx 2874 4(39.2 %), xx
1104 (58.2 %) oMk mLic. BiEFHEHEE
3, WIEETFPH42.3%, pAA57.7%T, WILEE
FXMR2.2% XBT771.8%THH, BEGFHOHA
X Hardy-Weinberg Blic @& L T\ e

Pou IIRBI O Xba 1 ZRWT-UIRTRICIZ X % 2%&D
BEFLZUDELEDLRTHB A T v 21 T ORFEE
Wt gE coOSMRI % Fig. 4 wR L7z, ppxx 357
4%(30.2 %) TR D%, PpXx 251 £4(27.0 %), Ppxx
2345 4(23.8 %) T, THIEX. RN BEFpx &b
PPxX, PpXx, Ppxx 85X O ppXx D 4 DA~ T w247
T8 %%E DB, PPXx -$ 04 19410.1
%), PPxx 1384(4.2%), PPXX 13542.6 %) T
oD~ T e a4 7OHBBEEILETIT RITBE L
W E e, RFAEM IR S 0P T, PpXX ¥ 7013 ppXX
AT BB TERTSOE—AS RHE® b 1.
2. ER #Efz¥%% & BMD

MR Oxt 555 148 4% ER BTl X v PP, Pp,
PP D3 T N—=Tib ORI XX, Xx, BXIXxx D3 7L
—TDEF 6 SN =TS, KRN —TIBT HHE
FEOF4L, HRER FAREOER, K, fE0RE
% BMD HIEfEE & b1z Tablel R L. i, B
BRFES, ARBEOFROFERIEELL SR, &
BOEROHEWEECE T, 206 74— FHTiE

%

30 F

20 F

10

Pp

Fig. 4. Frequency of the PX haplotypes of the ER
gene in 189 Japanese women.

[ivA 5F
EAEHERRE I hish - 7.

FEHE BMD 1%, ER #EFHO XX 7 1r— 7T, Xx
ELEXX DN =T IV BREDEMEYRTIOD, #
AR TR, ¥ PuulI%E o PP, Pp, &
L Cpp 7 —FHT, FLOMHETRS R,

FRBROMGEN LR Wb DREETFR I/ A — 7
T, F#, FE GSEXHBELIBESTC L vHAZEL
7 BMD o/ EHFFHECHET % &, ER BEFH
PP, Pp, 85X Upp » 71— 7HTi¥, BMDEEE
EXRbhihofe. T, EREGTFH XX & Xx D/
A — 7T, BMD i XX TH LM REMEP<0. D%
RLD, 5 BEEEIIIE L = (Fig. 5).

BiEE 30 BT, ER BETFE XX #Hob 0 RH
ST, REHERIDI b DD, FEREYER:S S O
HE, REOEANIEOHFECR T, D570 —
THTEEAEEE IR, &7 10— 7 DER, BE,
BEZFEE L7 BMDEd, ERBEETF O Pou 14T
Th Xba 1 £RED EH ST, HEHWER HOEE
ZIXRHE X hicdr» 7z(Table 2).

7ok, FREE O BMD 1%, BARtEoXS%ED BMD &
X ) BEECEHED<0.05)FRLE.

3. ER BETFHI L ERBIEE

B oOXS5E 148 L2 il OREREOHEE 2 L AL,
ER BaF%£MicX b PP,Pp,pp D 3 71— 7 b i
XX, X%, BIOPxx D37/ —TDEEH 6 71— 712y
0, &7 - T BT HREEOFER, FFREER, M
EHOEL, HE, kB0 % BGP, M B-
ALP, K+ Hyp/Cr o BREHEE L L b e Lic. %
77— 7B T HRGE O, HRRER, BR%o
EH, HE, KEOKME, Tablel KR LB TH B
DT, Table3 XK 7 N —7DERBIGETH 5 ME
BGP, B-ALP % X 0K Hyp/Cr DA &R LTz,

IM#E BGP & X O B-ALP %, chb6 71—
HITEE A SRR, MEENCEREIRHEE
hich o 7. R Hyp/Cr fEizouCiX, Pou 1%E o
37N —FRITIE, pp SV — T TS A — FICHERTR
EOSENR LN, Xba 1 £F D 3 71— FRITiE, XX
I =TT, XX Fllixx D7 — 7 X hIBREOEHEN
Rohteh, MM mE Tkt .

I OREROTE 2 L AR, BE 30 4%, ER &E
FH#izx v, PP, Pp, pp D 3 71— 7 bt Xx, B
LXX D27V =T DEEFS I r—FeqHid, nE
BGP, Mi{& B-ALP, R Hyp/Cro B R#EEL
Table 4 IR L. (71— FRBT B3G5 O H4KE
PEE, Table2 IKHiH L@ Y TH 5).
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Ihb57 -7, EREEFEHOPp /-7
<, IfifE BGP, Mg B-ALP, R+ Hyp/Cr ® 3 2DF
REHEED WTh L BELR LA, MerEMcEEE
BREIheh oo, EemRE0MmE BGP, M B-
ALP % X O'R#+ Hyp/Cr fEX T h HAREOKEENR

BRE X W AR IEETH - 7= (p<0.05).

4. EREEZEF 7w 4 7& BMD % X OVBfREHgEE
BMD, 11 BGP, i B-ALP ¥ X 0/ Hyp/Cr B

DPITERT GE 178 4 (B 148 4, HE#E 30 )% ER

BEFEDPX AT REALFTIA—THFLT, ZTh

Table 1. Basic characteristics and BMD among postmenopausal women with

different ER genotypes

PP Pp pp XX Xx XX

Study subjects 27 76 45 5 59 84
Age(years) 64.4 63.5 64.0 65.6 63.2 64.1
gety G.D 6.8 6.0 G2 6.3 6D

Age at 49.3 49.4 48.2 50.3 49.5 48.6
g€ at menopause (3.2 “.D .0 ©.6) (3.5) 4.3
YVears after menopause 153 14.1 15.3 15.3 13.5 15.5
ear P 7.0  ®2 @2 G4oH 75 B
Height(cm) 148.3  149.3  148.7  146.5  150.3  148.1
SERERE 4.5 6.6) (5.8) 7.3 (6.3) 5.6)

. 52.2 52.9 51.0 53.1 53.4 51.3
Weight (kg) 7.0 0D GO 6.9 6.0 (7.5
BMD(g/cm®) 0.80 0.80 0.77 0.69 0.83 0.77

0.1 0.1

.14 0.12) 0.1 0.13)

BMD ! Bone mineral density of the lumbar spines.
Values are represented as mean and SD in parentheses.

o
o

BMD(g.”cm?2)
o
S

o
N

Pvull genotype

Xbal genotype

Fig. 5. Bone mineral density(BMD) of the lumbar spines in the postmenopausal women
grouped by Pvu 11 and Xba 1 polymorphisms of the ER gene. BMD of the lumbar
spines is represented as the least square mean adjusted for age, height, and weight by
the analyses of variances and covariances.
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Table 2. Basic characteristics and BMD among premenopausal women with
different ER genotypes

PP Pp pp XX Xx XX

Study subjects 3 15 12 0 13 17
AgeCyears) 3.3 446 418 M4 426
G5  GD (.6 4 3.9
. 157.3 1547  151.6 155.0  152.7
Height (cm) “n 6.9 6.0 7D G.D
. 6.7 588 534 502 56.4
Weight (kg) G373 10D 83 0.6
. 0.95  1.06  0.98 0.99  1.04
BMDGg/em®™ (105 (013)  (0.19) ©.09  0.15

BMD : Bone mineral density of the lumbar spines.
Values are represented as mean and SD in parentheses.

Table 3. Bone metabolic markers among premenopausal women with different ER

genotypes
PP Pp pp XX Xx XX
Study subjects 27 76 45 5 59 84
12.4 12.5 12.1 11.6 12.4 12.3
BGP (ng/m1) (3.30) (5.3 4.80) (3.1  (4.89)  (4.9D)
. . 1.41 1.56 1.46 1.38 1.49 1.52
B-ALP(BL units) 0.3 046 0.3 029 0.4 0.4
arinary Hyp/Cr(ma/g) 193 40.9 45.1 35.1 2.6 42.2
v =P 8/8) 133 @57 (3.5 (7.00)  A7.0)  (19.2)

BGP : Bone Gla protein.

B-ALP : Bone alkaline phosphatase.

Hyp/Cr : hydroxyproline/creatinine.

Values are represented as mean and SD in parentheses.

Table 4. Bone metabolic markers among premenopausal women with different ER

genotypes
PP Pp PP XX Xx XX
Study subjects 3 15 12 0 13 17
7.23 9.91 8.95 9.29 9.20
EGP (ng/mD) 4.15)  (4.25)  (4.36) 44D @ID
. . 1.20 1.29 1.08 1.30 1.12
B-ALP(BL units) 0.10 0.5  (0.30) 0.5  (0.3D
. 22.0 30.3 24.9 28.2 26.6
urinary Hyp/Cr(mg/®)  7'5ey  1'1)  (9.62) (10.8)  (10.4)

BGP : Bone Gla protein.

B-ALP : Bone alkaline phosphatase.

Hyp/Cr : hydroxyproline/creatinine.

Values are represented as mean and SD in parentheses.

Thosr—70FR, F&, AEOKYE, BMD, mE
BGP, I B-ALP ¥ X O]k Hyp/Cr fE% Table 5 iz
RLI@PpXX BIX VO ppXX DT w4 7T HFEORNE
ZRRAHBE i o7,

~7r a7, PPXX ##>27 1 — 70 BMD JIEE
PMED AT m 24 THEOI N — T LD T HEET
»HrHT L, PPxx o7 v— 7o lfifE B-ALP, ppXx

o7 v — 7 DR Hyp/Cr fEXMLD A~ T m 5 47
OISV —-T DD L Y BEICEEYTRTUMNE &
AOOWPEMEIZIEE A LHEIRB S hish o7
Fin, FR, GEXSBESBSICI VFRE L
BMD of/NEFEFHETHEL T, Zhb T e
A7DT 72— 7T, RALOEEELRHEEhR
Do To.
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Table 5. BMD and bone metabolic markers among whole study subjects with different

ER haplotypes

PPXX PPXx PPxx PpXx Ppxx ppXx PPXX

Study subjects 5 18 49 42 4 52
Ageyears) 65.6 59.8 59.9 60.8 58.3 59.4
G2 0D 6.8 0.0 (9.4  (10.2) 10.8

HeightCemd 146.5  150.7  147.9  151.4  149.0  149.7  149.3
g 7.3 “4.6) 4.0 7.0 6.3 6.4 (5.9

. 53.1 51.9 54.2 53.9 52.6 51.4
Weight (kg 6.9 6.0 10.2 @D (7.2 6.4 B9
0.69 0.89 0.86 0.84 0.91 0.81

BMD(g/cm?) 0.12) 0.1 0.15 0.1 0.1  0.1D .17
1.6 12.0 12.0 12.1 9.65 11.6

BGP (ng/mD) (B3.16) 4.3 4D (.22 652D 4.09) (4.9
~ . 1.38 1.30 1.53 1.51 1.30 1.39
B-ALPGBL wnits) %9y lay @00 0.48)  0.48)  0.200 (0.4
35.1 38.6 40.0 38.3 46.6 40.4

Hyp/Crimg/®) o0y G50 (3.8) (163 Q4d) (2D @)

BMD : Bone mineral density of the lumbar spines.

BGP : Bone Gla protein.
B-ALP : Bone alkaline phosphatase.
Hyp/Cr : hydroxyproline/creatinine.

Values are represented as mean and SD in parentheses.

% =

FEBHEL T3 REMBFREEDS Ik FS
THHARBEHRETH Y, Lichlos TEHRED Y X
2 BRO Ie IR 2 CHEN A E kb ER E» T
WBHZED, AFARLA—DORNEEOHARNETCOEE
BB L > THRENTERS, ARBERONSGFE
BORBIETE, BRI > IPEEIEDREX, b
HbER MR VOLWMDOETIZIADDTHS. =R b
R VORZE LD IEEIEAT BEEF o\ TILET
ML X 5 CERTELENRNLE WD, =R ey vigh
BEERD OFE E 7 I BEL R Lic s &b ESET
BHBM. ThHDZ LB EFMES Ol b THEM
0 e REL TS b r X vEREER) RN L
T, =AM e YRSEKREA X vV ERBIBES LT
WBZERBELMTHD.

B, =R ey VY REBRCEERBE SR L T
W5 T ERFERIR LA O leh T, Smith b
ZER BETOERLERICL ) BEOBAI NS &R X
nadZExmlic. EREEFOSTEAURRAERY
BT HEMEFICE, 5THBT7 I VBTHBETAF=Y
DALy 73 Fv(CGA - TGA) LB L R
BN, BRELUTERENY 72 -FEARRKLTE
D, TOBEEIEBAE L BELEOERID 3.1
SD EL HRMERBABORFENRE S L. o

FEFITLE, BT ERRKRICI W BERERENET B C
EERRTIDELTHEE M, BEOBBICKT% =2
PV ERORACEERRE A R L. Liale
k3% ER BIETFORREEGIL 1 GIOHRTH D,
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