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This study was designed to analyze the relationship
between VDR (Vitamin D receptor) genotype and lead
exposure indices. VDR genotype of lead workers was
analyzed with using Bsml and Apal restriction enzymes. Also,
levels of lead and zinc protoporphyrin (ZPP) in blood, & -
aminolevulinic acid in urine (ALAU), ¢ —aminolevulinic acid in
serum (ALAP), hemoglobin (Hb) and hematocrit (Hct) were
measured.

The results were as follows:

1. The frequency of genotype according to Bsml in VDR
gene was 0.5 % in BB, 10.2% in Bb, 89.2% in bb. And the
frequency of genotype according to Apal in VDR gene was
18.3% in AA, 25.8% in Aa, 55.9% in aa.

2. The mean of lead in blood of each genotype according
to Bsml restriction enzyme was 41.27 pg/dl in BBBb and
34.01 pg/dl in bb, respectively. Levels of lead in blood of
BB-Bb genotype was significantly higher than those of bb
genotype  (p<0.05). However, there was no significant
difference between other lead exposure indices and
genotypes.

3. There was no significant difference between each
genotype shown because of Apal restriction enzyme and
lead exposure indices. However, the mean of ZPP (84.87ug/
df) in aa genotype was relatively higher than that (71.02ug/
d?) in AA‘Aa.

4. The combination of each VDR genotype gaining from

using Bsml and Apal restriction enzyme resulted in 53.8% in
bbaa, 22.0% in bbAa, 13.4% in bbAA, 6.5% in BbAa, 2.2% in
Bbaa, 1.6% in BbAA and 0.5% in BBAa.

5. In result to make a comparison between lead exposure
indices according to combine genotype, lead workers with
the VDR BbAa allele had significantly higher levels of lead in
blood (p<0.05) and ALAP (p<0.01) Also, lead workers with
the VDR BbAa allele were high ZPP, ALAU, Hb and Hct, but
there was not significant difference.

6. Levels of lead in blood and in bone was significantly
high as the period of work got longer (p<0.01). It was shown
that levels of lead in blood was related with levels of ALAU,
ALAP, Hb, Hct.

From the above results, VDR genotype according to Bsml
and Apal restriction enzyme, respectively is related to levels
of lead in blood. Combined genotype VDR according to Bsml
and Apal polymorphisms is related to levels of lead in blood
and ALAP. However, it is considered that many more studies
should be necessary to figure out whether VDR genotype
according to restriction enzymes and its combined forms
affect the susceptibility of lead and the relationship between
two things.
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Aol Fol2 H Ao} Az
o oF 5% ALz ot it WA=
A el A = 2A e
(cortical bone)®l|

FEE ATRE & A dFR
A A olF T D= AM3)

o vl §E¥o] Az wjAd
(Masci &, 1995).

5 9 Ao s | &
TE QLS A F7 o]l Wi o] &
Z2 Ql8lo] dAst o2 FAHH,
5 w2 98% ool AP
A} (DeSilva, 1981; Manton} Cook,
1984; Simons, 1993; Schwartz 5 1997). ‘&
< sulfurhydryl (-SH)7|2} A%31] heme
e Fofshz aAE Xk o] Al
29 aAAhe-S Wellekal, vEETo}
o} Adleto] chld ) siake] S
Wttt

Wetmur 5(1991)2] ‘& 7HAdel digt
54 oA ALAD ( 6 -amino-
levulinic acid dehydratase) ©13 32
(ALAD1-2)= 7 AlF=9] &5 wigol
59 FHEAALADI-) S T AR
B foleb =8httar Hastary
& AFAEC] ALAD ARl wket
A 7w i o] v=2a, o
QIS QA A7 JEke m|A|= A
o= Bkl 9lo} 7iR1] el thgk 7k
3] ALAD?] v 7 st w7}
& Ao QAHS O (Schwartz G,
1995; Bergdahl 5, 1997; Alexander <,
1998; 71H7] 5, 2000), 013 =4 §44}
O] tFed gl whe el thst 74 Afol
of gk 97} &hts] o] Fox] grom,
159 g Azt e oiakel A7)
%1% VDR (vitamin D receptor) ©]t.

VDR -AAR= vitamin D TiA}e]] #hoq
o= 34 ke Aaf ZEAkEA &
G395 vlellx] Aeladel gsto] &
AEAY S Eate] AFE viamin
D7} 7+ 9 Alelx ] arbbd S 5

o] 2733l 1,25(0H), BIEFI D;o] A3
Y= akste] jel] o2k VDR 2
getar SIAl Fejet] wigks frisslo]
AFAE W3 o5l 34 Fk
HIEF D HES- Q4o Agslo] fdA)
AAtel Jaks o] ofy] 7H] Tyl
AAFES 227431 (Feldman -5, 1996).

AFFS] VDR F-32K= A 128 G4
9] qI3-14¢] $IA|3kaL (Labuda &, 1992)
20-70kb2] DNAE EHiafal §lom A
3t 9709 exon 0% FAJE O] QIT} (Feld-
man 5, 1996). exon Al| §¥13} A 91H Alo]
9] intron Wof| Bsml, Apal A$FaA F-¢]
o] oA, Al 91 exon U Tagl AlStaA
F819] oA, 51 o] Fokl Aleha
2 F-819] thedAd 9l 30 ko] adenine
o] WHEE= poly(A) THIA] 2] E=A|7F 1.
TEQIT} (Ingles 5, 1997, Haussler
1998).

AZ7H] VDR 32k tFdAdel
ot A= Zdesle] Aol AEE o
e}, Morrison 5 (1992; 1994) “of|A]
2ol 5T, M) AT, MAEe] E3)
parathyroid hormone (PTH)2| #H]E %4
k= VDR A Bsml thE/d
1,25(0H), HIEFI Dsell SJsto] S7keh=
osteocalcin®] FHUESL} Ao lom,
Ao} oo} kel ol olefet -1
A} wol o} 2w oke] AFYS AlAket
© s dasigiv Kt o] lFe]
2] VDR 421 Bsml, Taqgl, Apal 3t
gaol o] QA= v
ZUE9ke] Ikl disto] e A}
g Eo] ghont A Afuct Aolst Az}
£ Bkl 3t} (Hustmyer 5, 1994;
Krall 5, 1995; Uitterlinden -5, 1996).

Spedtor 5 (1995)2} Langdahl 5 (2000)
& Algkasgel| oJsto] ddo] dojup=
F 22188 Bsml, Taql, Apal A|3H& 2ol
ukel 22} bh, tt, aa, ko] YouiA|
o= FA18S BB, TT, AAZ ¥AIS
ul BB B tt F-4AFg0] 22t bb, TT
ARG R} e oJ5sk 4 9l
Tkl Hsl3lo Riges & (1995)%F

N

o=
=2 21-=2

Gamero 5 (1996)> o]&|st AMAS &9l
g = girkar B skl Uitterlinden &
(2001)2} Gennari 5 (1998)> Bsml, Taq],
Apal AR 3714 3919) 477 T
e Z3te] SRR QAR 5
stont A OE 202 nast
e

gHH, VDR tHaAd s g ZeAdell of
51931 Onalaja 2} Claudio (2000)7} LRkl
S OO E Bsml Algkg ol mE VDR
AP} s el s 37t
31201, Schwartz 5 (20000 & F+
<22 A AlelelA VDR kel
ofjst W< ek (BB 15.54g/g bone mineral,
Bb 14.3ugg, bb 13.9ugg)2) 2Jo)E KL
SHE, v % 710 W e
= VDR kel ojal A7 dvtaL of
Ak w3k Lee 5 (200002 §A Bk
T A Al ALAD FrAAFE Rk
VDR 3410l 95wl ddd
o] Arkal Hsict

O3] VDR THIAT ] 1ol
w5t ATolA Onalaja$} Claudio (2000)
4l Schwartz 5~ (2000)-> Bsml #|3Hg o]
wHE VDR U4 Z BB FellA W& w
Fo] =2 Zlo7 Huskal 9o VDR
CHA vkt i = AuEe] @
Aol thgh A7 Feh, o) F
O] Agtasol wE VDR TS x5t
o] e Aol oistk i
T 79 gl Aol

b B AgelMe o Fe 224
= UPFO= Bsml AgkaA9} Apal A|st
FAAE ARSIl VDR Ak oA
AL 3 AR AN 9
g% W, ¥F zinc protoporphyrin
(ZPP), Q% & -aminolevulinic acid (ALAU)
2 F% U9 §-aminolevulinic  acid
(ALAP), 24 (hemoglobin, Hb) %! &+
£42] (hematocrit, Het) - 5733}, AJst
ol W VDR ARl gk e e
= A S sRelsto s
e 2EAR] AHSE 2% 7124
S5 Alwstaat st

rlr o
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W& Fdehe Al ehs
=24 186%s FANR FEsl A,

R, A5 @ (blood lead; PbB), Po
zinc protoporphyrin (ZPP), 8% & -amino-
levulinic acid (ALAU) % &4 W2l 6-
aminolevulinic acid (ALAP), &4~ (hemo-
globin, Hb) %! FEHA| (hematocrit,
Het) 2 5431300

1 7277 A% roll
mixer® %8| WHFS}S], 1% Triton
X-100 8402 104 2|4ailrt. 4ol
ARE-8t 771 Flameless atomic absorption
spectrophotometer (Hitachi Z-8100)™, &+
SAAE RAT A5 de 78l Al
431t} (Fernandez, 1975).

2) 8% zinc protoporphyrin (ZPP)

AES ZA] Fo€ hematofluoro-
meter (Aviv model 206)5 ©]&3lo] 3%
spectrum 423mmollA] HT-EAA] 42%E
BHAS e S8 (Lamol s,
1974; Blumberg <, 1977).

3 2% G-aminolewulinic acid (ALAUZE
2 &Z o] S-aminolevulinic acid

[=1
=0

Az ohH|EARARY

Ehlich A1+ 7}l Z7J8H= Tomokuni 2}
Ogata¥] (1972)% o]&3}3ich

4) 8AM 2 (Hemoglobin, Hb) & 885
X|(Hematocrit, H&S
Cyanmethemoglobin 3 (Beckman

Coulter, Inc., Model Ac-T 8) 2% 2413}
3 FPEAAE Capillary AAFEE

ol g3ttt

4

HT

M
&

5 VDR SHaAe] chaik

(1) DNA FZ1H

A S 3311419 heparin©] A2]¥
Vacutainerel] A|&slo] d% HAS|IL
DNA F%& QlAgen kit ARE3IICE

) TEaA AA-S(Polymerase

chain reaction; PCR)

THAEL AN Bio RADA
Thermal Gene CyclerE ©]&-3ISitt %
A AR 213t primeri= ()1}
QYoM 293t oligonucleotide primer
£ ARgRIsl o, Agle] o185 HF &
e SRTE 346k dugmt A o
Atk primer®] $79]d W PCR FA
Ut 2t

@ Bsmlef| 25t 4]

primer A (Bsml-A) : 5'-CCC AAC CAT

CCC TCT CAG TC-3'
primer B (BsmlI-B) : 5-CCC AAC CTC
CCT TCC TTT TT-3'

THEA AR A= 108 55
% PCR buffer 240, 0.2mM-dNTP 0.4, ~1
2]3L 1-5u/10010 Taq DNA polymerase 0.1
(Gunit ) S ESRE Bohe o] ggitt
A2 o] primer A 0.40200ug (10
9} primer B 0.40200pgl)E ¥ &
template DNA  220(<11g/10020 105 ~ 106
copies) & W F SRR T 205 3t
ALt

PCR Z712 94 ColA] 3271 1 cycle, 94
ColM 302, 60°ColM 305, 72°ColA 1
WO ALKHOF 4] cycledt F vpA|Eh
SR 59TCelA 153, 12°CeA 1087 5
A,

@ Apale] o]t &4

primer A (Apal-A) : 5-CAGAGCAT

GGACAGGGAGCAAG-3'
primer B (Apal-B) : 5-GCAACTCCT
CATGGGCTGAGGTCTCA-3'

THEA AR A= 109 55
% PCR buffer 240, 02mM-dNTP 0.44, ~1
2]37 1-5u/10010 Taq DNA polymerase 0.1

#HA 3

0o

5 unit/p)E EFHE Ge o]g-slal
o} Axdg] gl primer A 047420018
(£0) S} primer B 0.4/40200pg )5 ¥ &
template DNA 20(<1¢g/10010 105 ~ 106
copies) & W F SR & 20U 3F
Ack

PCR 271 95CoflA] 2327F 1 cycle, 95
CellM 30%, 60°ColA 45%, 12°CellA 1
WO ALKAOF 35 cycledt & vpA|ut
O 72CoAA 7323 TEAFE

(3) agarose gel 7195

THAEA AN $o] WA T 6
(= Fsto] 5x 958N (loading buffer) 2
02} =301 0.5/l ethidium bromide
7} S5+ 1.5% agarose geloll combE 3
of F& Wil 7)Y AU TBE
buffer(Tris base 0.089M, boric acid 0.089M,
EDTA 0.002M) el 1 0% 458
oM} 23 WhgakEs FYsto] 150V
403 79T 3 gele Gel
document system-= ©]-g-5t0] EIEI3IT)

(4) AHEA(Bsml, Apal)©l 23+ DNA
o a3}

Alstas A2 A2kl Bsml(GAATCG
CN™N; N=A or G or C or T) 4 Apal
(GGGCC™C) 0.414(13 unit/120)2} incubation
buffer(SURE/Cut 5 buffer L) 145 PCR-E
tubeol] Wil A 4l WkSSF DNA
AR 4plE 7R § SHFE T 10
SHECE Bsml = A2 9= 37T
24713 Apal® AEgh A9 37 CellA
16A]7F RESAI7] 3L agarose gel 719%
S VDR #4%s waigitt

@ Bsml T4 #+4

S DNA $37] A71 825bpolSlaL
Bsml AlghaAz A2k $of 150-825 ¢
7178 W9l delA Aol gl
Bsml Agtaol Qs Ay 4218
& Fig. 13} 20] 3714 9] oS Btk
BB 825bp 971 A¥WE Ho|il Bbe
825, 675, 150 471482 HH-5, 123l bb
675, 150 971789 due 2Y 1 o]
AR RS AHS

[e]
=
(o}
P

o}
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Fig. 1. Fragment sizes for the Bsml RFLP: lane 1 DNA size marker; lane 2 BB,
homozygote for the absence of Bsml site; lane 3 Bb, heterozygots; lane
4 bb, homozygote for the presence of Bsml site.

689 bp

478 bp

211 bp

Fig. 2. Fragment sizes for the Apal RFLP: lane 1 DNA size marker; lane 2 AA,
homozygote for the absence of Apal site; lane 3 Aa, heterozygote; lane 4
aa, homozygote for the presence of Apal site.

@ Apal THA 24 3. A

ZEZ¥ DNA 7] 7] 689bpo] Q3
Apal AFEAZ AL Fol 211689 @ THE ARE A= SPSS 1102 ]
Vg W9l el Ago] seldgi 89T W eE 2RAES VDR £

N

2L e R E B8, EAEA o
9]&)| BsmI2} Apal Algkaso] w2} Lie}
UH= VDR A e o w3 A RE7t
o e wag

1. Bsml¢} Apal AlgtaAis )83}
VDR 7312} SEpE H% 74

Bsml¥} Apal Algt@sol] whs fd4
& o] WIE= 717} BB 0.5%, Bb 10.2% bb
89.2%, AA 183%, Aa 25.8%, aa 55.9%%
LFERHTH(Table 1).

2. Bsml®} Apal #|gkais ARES)
o] £4%F VDR F-4ARE =
= A|3A| Apo] vl

1) Bsm HgteAS ARRsId EA3tH
VDR FHAREY o & X[#X v
Bsml A$taol sl yehd f4t

% 5 BBE Y W=7} 171k Lo} Bb 9

HIES} ghtste] wAS o A9 85 i

2] WS BBBb FHAF0] 41.27ug

A=A, bb FAAFE S 34.01 g desTt

SJ8HAl A YEFTHp=0.013).

184 ZPP, ALAU, ALAP, Hb, Hct9]

7395 Azl wE AR -2

3 2Jo|7} = 21 02 YERITH Table 2).

ol

2 Apal MEEAE ARSI EMEH &
MAjadH o =& X|Fx| H|n
Apal Agtasof o3l vehd 7441
W 8% JRro] i AAFO] 3376y
dl, Aa 37.73ugdl, aa 33.77ug U Aa
15

o] oF7k =k ot fo3t Aol Gl A

r

= =1
Apal Akl )3 A HAAEE |
Fig. 28} 7%0] 37}X]2] oS HOITE AA Table 1. The frequencies of genotypes of VDR gene
= 689%bp ¢71AWS Hol Aat 689, Bsml Apal
478, 211 A718e] AHS, T8 aat Genotype No. (%) Genotype No. (%)
478, 211 7182l BHs B o o] BB 1(0.5) AA 34 (183)
S S N
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Table 2. Summary statistics for selected study variables by vitamin D receptor genotype according to Bsml in 186 lead workers

Indices BBBb (n=20) bb (n=166) Total (n=186) P-value
PbB(g/dl) 41.27+15.30 34.01£11.75 34.79+12.34 0.013
ZPP(pg/dl) 88.75£52.21 77.56+58.01 78.76+£57.39 0412
ALAU(mg {) 2.50+2.65 1.93£1.64 1.99£1.77 0.351
ALAP(1g 1) 32.21446.57 15.72412.39 17.49+19.64 0.131
Hb(g/d0) 14.54+0.99 14.35+1 .44 14.37£1.40 0.582
Het(%) 43.2743.04 42.72+4.23 42.78+4.11 0.580

Table 3. Summary statistics for selected study variables by vitamin D receptor genotype according to Apal in 186 lead workers

Indices AA (n=34) Aa (n=48) aa (n=104) P-value
PbB(rg/dl) 33.76+9.74 37.73£12.57 33.77£12.86 0.160
ZPP(y1g/dl) 63.38426.57 76.44+36.99 84.87£70.33 0.158
ALAU(mg ) 1.87£1.58 1.95+1.84 2.04+1.82 0.871
ALAP(1g 1) 13.88+5.49 21.44431.75 16.85+14.54 0.203
Hb(g/d() 14.67+1.37 14.38+1.42 14.67+1.37 0.351
Het(%) 43.44+4.37 42.86+4.13 42.53+4.04 0.533

Table 4. Summary statistics for selected study variables by vitamin D receptor genotype according to Apal in 186 lead workers

Indices AA-Aa (n=82) aa (n=104) P-value
PbB(rg/dl) 36.09+11.59 33.77£12.86 0.205
ZPP(y1g/dl) 71.02433.52 84.87+70.33 0.079
ALAU(mg ) 1.92£1.73 2.04+1.82 0.625
ALAP(1g 1) 18.31424.72 16.85+14.54 0.616
Hb(g/d() 14.50+1.40 14.67+1.37 0.264
Het(%) 43.1044.21 42.53+4.04 0.352

© = YERE O, 7ZPP, ALAU, ALAP, Hb,
Het®= 8% W rR A E 4448
of W fF2 gt Alol= Gl Ao et
ST} (Table 3).

12t Bsml9] 949 AASH Aaf
WS ksl B4s A} zppo]
H1to] AA-AadolA 71.02ugdl, aad
& 84.87pg 0= UERY aa A 7F
7 FRAZAAAN st Aol $S
O} =A VEREIL(p=0.079), TFE F =
= AEE ek 9ls) o] FarEg el w
2t et alol7t Gl Aow VRt
(Table 4).

&

3. % Alskazol] et B8 44
A48 73

1) ZeHE RHARY W

BsmIZ} Apal AlgtaAE 0]g-510] Ao

2 Z47¥e] VDR xS 238t A
bbaa 53.8%, bbAa 22.0%, bbAA 13.4%,
BbAa 6.5%, Bbaa 2.2%, BbAA 1.6%, BBAa
0.5%2] vl&= Fej7F YERATHTable 5).

J ZekE X We H =& X E
=
=

739 Bbaa, BbAA,

BBAa%o| B T AAY 4.2%¢] =2
o7 o wF AR HlwatAd
Jul7} Qg o7 Fekslo] ol f4
AV 25kS Al Qjeta ¥4S 8 Ayl 8
= W] Hito] bbaa 33.49ug/dl, bbAa
35.001g/dl, bbAA 34.47ug/dl, BbAa 44.53
g2 JEPREO ™ BbAa oA F-olet
A=A YRS ™ (p<0.05), ALAPE

Table 5. Distribution of combined genotypes of VDR according to Bsml ard Apal

polymorphisms

Genotype No. %

bbaa 100 53.8
bbAa 41 22.0
bbAA 25 134
BbAa 12 6.5
Bbaa 4 2.2
BbAA 3 1.6
BBAa 1 0.5




6 387 BB 0|3 ATE o

T

BbAaF©] 40.66ug ¢ OF THE FHHo|
el felel e o7 itk
(p<0.01). T} TR W eE ABEL
BbAa FAFEE 71 SRAE TR
ARG 7 Z2Ael vl A e
O L3 2folE HolAl= kg

(Table 6).

&= =k 7PP, ALAU, ALAP, Hb, Het
g F7IRE k] Al s e A,
7] A4 A digo| f2olshAl
F=4(p<0.01), IF T ZPP, ALAU,
ALAP, Hb, Heto} fro]st A4aHdo] Sl
O LEP}T(Table 7).

=
e

V. 7 2

$RAEAA A7} Buks) ool
A FHQde]] Tk 214} ALAD (8-
aminolevulinic acid dehydratase) -4} TF
FAo] WAlst WAL Sl AloR Hal
Ho] gk, oA ALAD 414} thAd
WA AelA whisE ¢ ole At
w3tk 12y} VDR (vitamin D recep-
ton) $AF Rl B AT 2
Lof] FHAE AT 9ol vt =F
Agsle] A T AT e
AA7goln, ofg] FF] AgE il we
VDR 34 TR o] 9t el g
el Aol digh A A9 gl
Aol

b B Aol o Fe 22
= UPFO= Bsml AgkaA9} Apal AJ$t
4% Aslo] VDR Sl FE

Table 6. Summary statistics for selected study variables by combined genotype VDR according to Bsml and Apal polymorphisms

in lead workers

Indices bbaa bbAa bbAA BbAa Total P-value
(1=100) (n=41) (1=25) (1=12) (1=178)
3349 35.00 3447 4453 U7
PbB(g'd0) 11280 10,57 L9 415,13 11204 0.032
84.01 69.07 65.68 9483 2872
ZPP(pg/dl) 70,56 275 129,94 15146 157,63 0.241
2.04 1.63 1.96 3.04 2.00
ALAU(mg £) 184 £ 077 L 1.80 329 £ 1.80 0.121
16.49 14.63 14.44 40,66 17.40
ALAP(1g 1) 1438 L9 L 626 158,53 +19.88 0.000
14.26 1446 14,55 14.60 1437
Hb(g/dt) L4 L 147 151 ) ) 0.700
4250 4310 4208 4347 077
Het(%) £ 410 L 404 L 480 £ 199 £ 419 0.787
Table 7. Correlation matrix of the selected parameters indicated lead poisoning in lead-exposed workers
Work duration PbB /PP ALAU ALAP Hb
PbB 0.194" .
7PP 0.140 0429 3
ALAU 0.104 0.402" 0481 3
ALAP 0.132 0.441" 0351 0689
Hb 0.040 0215" 0329 0032 20,066 3
Het 0.119 0279 0178 0021 20039 0941

* 1 p<0.05, ** : p<0.01
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S BAsl, i eE A EE AR 9)
© 8% 9, ¥F znc protoporphyrin
(ZPP), 8 & -aminolevulinic acid (ALAU)
4 4 Y19] 5 -aminolevulinic acid (AL-
AP), A4 (hemoglobin, Hb) 2 &
] (hematocrit, Het) S 7381, A|gka
2o wp2 VDR F3A4FE F wE AR
7] #dS vlws)] Bk

B oAl Agkg o] wE VDR
RS A% Ay, | Hg 224
186" % Bsml A|3ta ol 23k VDR
AA}E 2] W= BB 0.5%, Bb 10.2%, bb
89.2% ©|2laL, Apal A|FtEAe] 93t
VDR 34189 "= AA 18.3%, Aa
25.8%, aa 55.9%% UEFRTE o]& $-2u
2 ARES tPdo® o gl 5(1998)9
BBHo] 0.8%. Bb¥O] 12.4%, bb3o]
86.8%, AATO] 6.8%, AaFo] 42.0%, aa
o] 51.2%% YERSThL Harol fAlSH
Orf Aa®e Hlgo] AN tha
Al UFERATE Spector 5+ (1995)7} Riggs
5 (1995) 7P #7344 2] VDR
FAAEY] RIRE ZARE AR bb
24-42%, Bb 42-58%, BB 14-30%, aa
23-31%, Aa 46-54%, AA 23-30%% LFERSE
TRl Ba13}q, - o1+ 4]2] BB, AA -
AR 9 vlgo] wl-g- w2 Z o e}
Wk

Bsml9} Apal A|SHEAE ©]4-st VDR
TS 2SS W 2 ATelME
bbaa 53.8%, bbAa 22.0%, bbAA 13.4%,
BbAa 6.5%, Bbaa 22%, BbAA 1.6%,
BBAa 0.5%%] HIEZ YEehsith olF
bbaa, bbAa, bbAA FHENZ} A1) 89.2%E
AR 2S4S, ol
57 5 (1998)2] bbaaHo] 51.2%= 7}
7 WSkl bbAaFol 29.6%, BbAaFHO]
10.0%2A4] o] AIZHA] F430] 90.8%F
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