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Genotype of ALAD and VDR vyields two alleles,
respectively and it has been implicated in susceptibility to leed
toxicity. Also genotype known to variety by race To evauae
the genetic susceptibility of ALAD and VDR gene on hedlth
effect of lead exposure, this Sudy was done with new workers
who entered lead industries from 1992 to 2001. Among
database of lead industries of Soonchunhyang University
Inditute of Industrid Medicing, only new workerswere sdlected
for thisstudy. Thetotd of digible workersfor this category was
3540 workersinduding non lead exposed workers of same lead
indugtries. Genotype of ALAD and VDR were messured from
stored blood in gpecimen bank of Soonchunhyang University,
blood lead and other relevant information were obtained from
detabase of each workers which were gethered at their first year
of employment.

Among 3,540 new employed study subjects during period of
1992-2001, 3204 workerg(90.5%) had ALAD genotype 1-1;
whereas 336 workerg(9.5%) had variant type of ALAD (1-2 or

2-2). Lead exposed workers, 9.8%(n=243) male and
8.1%(n~16) femae were heterozygous for the ALAD dlde.
Also non lead exposed workers, 8.9%(n=67) male and
9.3%(n=10) femaewere heterozygousfor the ALAD dlde

For VDR genotype, 2,903 workerS(89.7%) out of totd tested
3,238 workers were belonged to type bb and 335
workerg(10.3%) were type bB or BB. Lead exposed workers,
10.4%(n=235) male and 12.2%(n=24) female were
heterozygous for the VDR allele. Also non lead exposed
workers, 9.2%(n=64) male and 12.5%(n=12) female were
heterozygousfor the VDR dldle.

No significant differences were seen in mean blood lead
levels by ALAD and VDR genotype, nor was sgnificantly
associated with blood lead except age in multiple regression
andyss
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aminolevulinic acid dehydratase (ALAD) -7 A2} vitamin D
recgotor (VDR) -1 AJo ]E} (Benkmann = 1983)

‘g)\ﬂ/\ z‘?l/v]oﬂ J,].o:] H—]sz al ALADQ %H:
& el o8 7 WA “6&2 = Aged aa 5 sy
ojtt, ol Aule] F4HH A0 E o] A4E A5}
ALAJA 71 TS Y7191 porphobilinogen 0.2 28-S o A5}
ol o] ALAZE F7HAIZITE £ &4+ ALADL#
ALAD2E &&= 2719 adlees 7HA & vd 4
(polymorphism) &4 %A ¥8¥ © 7 = ALAD1-1, ALAD1-
2 783 ALAD2-229] 3714 2 T-5-2 o (Wetmur, 1994).

429 §A54%9 A7 ALADS) thddo] Al 4
B e oA Qe 79 ol % oA T
gholatiL, 53] 71219 Wl 0@ waAol o] £49 thy

A 3 A g BA7F vk Barv) Qlok (Alexander -,
1998; Adrin -, 1987; Bergdehl 5-,1997).

Wetmur 5-(1991) & ALAD2] 0|8 §43 % ‘(ALADl—Z)%
71 AFEE ] dF 'Rl Y FAFAS TR ARE
(ALAD1-D) Rt} §-98HA) w9vha B aushdar, Scmvatz
5(19%) & o]y fFAAEE 7 FRAEY EF 9Ee
=2 vl = zinc protoporphyrin(ZPP) &) s 5= 239 W
of o]q A} A A A A B a2r} olvkal B
gk np ik ¢kl Smith 5(199%) & ALAD 9] v /&
EAR7 o vt ofdstA g v} det g 5A4S ST
At F5IAIA, 41715 g ALADS] thEdd dATof A
o8 ALADE Jelf&= ¢ #9do] 438 ALADE 714
#6151t} blood ureanitrogen (BUN) 2} uric add 7} 58 k&
Lrelyjo] ALADS] o]& f-dx}ddo] A7)l v A g3k
& Fva Basigivk. @AEA 9] el ok ALAD f-34¢
v A4 9 9L oA (mutifacsted) & 714 1L 9lo} A
Aajol whe} o] H-14 A9 B gy tfgk o]7o] gl

A Vitamin A}l ﬂrO%ﬂb -4 4191 vitamin D receptor
(VDR)& Q1ztllA] 352 tddd fAHE vehditt of
= A9 gy dde %—%tlha )] HFe] YIS &
+ 237} It} VDR cddum A st vl o] Ao 3k
S 7] wlitel 2] minerdizetion} reshsorption ] @4 ¢k 3
AZE ek AU we] 95%7F Mo A7kE o] Qlal Hol
ccumciAbel A gk #A7E 9lo] VDR -3 A 9] o]/ 3}
H =E o] AR AL FAH ook FAoltt

EREERRE

FL

FFEPY THE

ZAF AT A} 1A} A A7 153

£ Ao A= 1992d = 5-E 2001d 704 Al ?Mﬂ Z
BAE Yo R FA949 vEddy o wE dedF
B30 A =gto] B gl AN 1 A Od?é
B AFIsto] T A o whE el oe A i
& #Rlstaiat gt olof AAES -2yt ' A=
g RO E A & A=Y dAE BE B
#oto] ol AT FHoR AR 2YE TH}
2gstal el of7]e) Had d4 g o] gste] ALAD 2}
VDR 414 AAME AAste] 434 e 45 4F &
HA WG E Ao REA 47)9] BAE %*é sFaA} gty

% ALADS} VDR 4184 e 45 d3FS nufos
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AR JEX}—ET 1992314 o] &
10]1’5‘.21’ 3,540 © a EHj?)]'.O—i 0]’%‘:]'. O] EF
EANATRA 2689 R BT OR TEHIANR, WA
Aol LH-ohe AFFA 22 8P 8] HrEr o' A
SIStk ol R AE UAFLd ool MFH ol W Bad
g o ALAD ZVDR f334F dd& 48k, o] 52
AR ddo] ke 5 s vla Al @49, o=
YR w49 A7EH ool & A0 25
A&l 9 89 ol St

g 2001d 744
A 28]

1. ALAD /R g &9 &M (Wetmurs, 1991)

1)DNA F=HY
Ao g & 81831491 15%—KsEDTA Vaoutainer o 2@ 5}
salo)A BAsISIth DNA F22 200 o] d8S&

1.5m£ microcentrifuge tubedl] 2ol 25 ;0 QIAgen protease K 2}
200 L AL (prepare) buffer 5 9 31 2 41& F70C F2420
A 1057+ WA 31 e} Isopropanol (96-100%) 210425 77}

alo] 57+ Wg & 8000pmof A =27 A EE 81 v} 2
ml 8% 2] collection tubeo] QIAamp spincolumng: 237 Al 85
A 570 5, 8000rpmef A 45-2] 55 o FlterE: o] 83}
o §-NE& AASL FAH AFA] £5¢ DNAYHS: &
7] $lstol AW (wash) buffer £ -=%sto] 8000rpm o & 13
A 23] 43152 a5l o, #F A 0% 13000 rpmef 4 257
A% sl

QIAamp spin columnef| 4] AE (dution) buffer 200 & ¥ a1
70°C oA incubation & - A2l A 183k A5t Filter &
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239 NRE F8 &L A0S (Polymerase Chain
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2 A4t
Zotg A Ak Bio RADALS Themd Gene Cyder&-
ol g3t gt THAL AMSE I F primere
OPERON (Operon Incc., CA U.SA.) o)A 4 3 dligonudeotide
pimerE AFE-SIGich Al o] &3 HAF T FHTE
343to] 4 pgmt H A SElv). pimere] H7IHEE vhE
2t}

ALAD-A : 5'-CCCAACCATCCCTCTCAGTC-3
ALAD-B :5-CCCAACCTCCCTTCCTTTTT -3

T E A S dAel= 108)] 5% PCR buffer 5 14,
02mM —dNTP 1 ¢, 18] 37 1-5u/100.2 Teq DNA polymerase
03 (b Gunitll) & X3 895 o] &390t} A 7] &
primer A 110(200g/. 2) 2} primer B 140 200pg/ 1) & 22 5
template DNA 3 12 (<1 4g/100.2 105 — 106 copies) & Y2 &
THTE T 0 E ST

PCR 271 94C o)l 4] 387} 1 cyde, 94T o] 4] 30, 60°C ol
A 30z, 2C oA 1702 A4 02 4l oydedt & wpA 9
0 8 59| A 15 30, 72 C o) 4] 1087 FZA| 7o}

or

3) Algta A Mol)of 2] gtDNA2] 43}

AgtE A el Aokl Mspl 2 10 (ssquence C/CGG, 10 unit/
1) 2+ neubation buffer (SURE/Cut 5 buffer L) 5 ¢ & PCR&-
tubee] Pl FFEA A2 -3¢ DNA A5 20 & 7}t
T THTE T MR BE F3I7CAA 244 WHAIF

=

4) agaoegd A1719%

10 ;29 WHEAME-S 05 il 1h ethidium bromider} £33
1.5% agarose gel & TBE buffer (Tris base 0.089M, Boric acid
0.089M, EDTA 0.002M) oA 150V & 405-7 27| £&
sl 4719 %8k gdS UV —translluminaor & o] 3}o]
139-473 4712 W8] UjelA] $14% DNA dA & #2153
vl A|2 DNA ] B A= %5 DNAE B2 #7195
SEREEENETC

ALAD 1-1,1-2,2-2 Z}7}9] 7§ @480l Y= &
A ARA7F A7 G50 ol 5 A A o whe A= T o
< vehjjo] ALAD1-1L473,271,158,139 4 7)1 HH S B
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o] i ALAD1-23= 473,402, 271,158,139 17149 A9 & 1
231 ALAD2-23= 402, 271, 158, 139 47149 A& 1ol
of fraiqiAte] & Adeigint.

484 #4& flsto] 259 DNA A 5E o] &
3}o] Bio RADALS] Themd Gene Cyders o]¢-81 £3ta A
AAHSS St FdE A AirS-S 93 pimers (F)
o] @ 4 Aol A gd ¢ digonudectide primer £ AF-8-3131 ©.
], Ao o]4d HE B FRHGE A5 4 ugdnl
= A sl ch pimer] $37)ujd 9 PCR 2712 th&a) ok

VDR-A :5-CAA CCA AGA CTA CAA GTA CCG CGT
CAGTGA-3

VDR-B:5-AACCAGCGG GAA GAGGTCAAGGG-3

Z3E s A AA 2= 100 553 PCR buffer 2 2,
0.2 mM—dNTP 0.4 ¢, 72 32 1-5 u/100.2 Tagq DNA
polymerase 0.1 10 (5 unitf ) & E3ek $-4S o] $3lr}. &
2] g H el primer A 0442 (2004g/ 110) 2 primer B 04122008
[u) & Q2 5 templaie DNA 2 ;2(<1 1g/100.0 105 — 106
copies) & W& & THRTE 5202 391t

PCR 2718947 o] 4] 387} Loyde 94T o] 4] 30x,60C
A 30z, 72 CoA 1702 9148 02 4l cydedt & wpA| g}
0 8 59T oA 18 30, 727C o 4 1087 FZA| A ch

2) agarosegd A7]19E

SHaL AAS T HSALE T 6uE F 5ol bx g
%4 9 (loading buffer) 2,09 E3+3190}. 050/ i ethidium
bromide”} £3}% 15% agaosegd ol combE o} T8 THE
1 A719% =] U2] TBE buffer (Tris base 0.089M, Boric acid
0.089M, EDTA 0.002M) Ao 4] 7§03 ¢+= g N3} S5t
HRSAME S F9lEke] 150V & 4057 A7|9E 3§ AS

Gl document sysem & 0]-§-31o] 213}

3) Algta A Baml)el 2] ¢tDNAS] 43}

Agta sk 22 AleFel Baml 04 4 (sequence GAATGCN/N
CTTACIGNN, 13 unit/ ¢) 2} incubation buffer (SURE/Cut 5 buffer
L) 1 05 PCRE-tubedl] Y1 F8t a2 Azf W3- DNA A
T A4WE F § FRTE T 10 w2 EETh T4 24]
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2% DNA $7] 7]+ 825bpo]lal Baml Adtasrz
A el Fof 150-825 4717 W] el A d#o] 2QlH 3]
D} Baml A gt& el o] d9d fA4H - 37149

3l BB= 825 ¢47] d¥ S Ko]il Bb= 825,675,
150 A7) AE 12 al bbi= 675,150 7140 dHE
Hof o] faiztel v & d4sisit.

3. €5 Yol M (Fernandes 1975)

g2 A JFEA L polaized zeaman vFE R A A X 7 F&
Hol e 4§45 &34 = A (automic absorption
spectrophotometer, Z 8100, Hitachi, Japan) & A}-8-5151 0.1, 2}
EA R 5917 (autosampler, SSC—200, Hitachi, Jgpan) 7} 5+
g 71715 ARl

4. X2 0| 2

Aze] B4 SAS82 (SAS Inditute Inc) Z o] 8191 o)

A Aol B FFA TEE AL A7 QA 1AL oR) A 155

NeH AR $AE Astol (-1 S ol gL, i
FAE 5ol U A7EHS 2A2E FAEHE olg
sitel.

. A3}

ATt dakAl 35407 F A mEo el W Y
AgHEFY+ X139 2y A didals 32041 (90.5%)
o] ALAD 33 f-d32 <2 ALAD 1-130]glo v 336
95%) o] 015" AH4A ALAD1-2 32228 0 & et

W wE: A F Ak oY AW A ALAD 1-2 5
2 2) & 248512 2431 (98%) 0|9 1L, B] w24} 2 =4} 750

Z 674 8M0)0] o]Y FAFLS epileh =3 Hi s
X} = o}#} 19845 1678 81%)o] ALAD °|d fdd4d&
e 9 31, B =24} F o) x} 1074 % 104 (9.3%) o] ALAD
o]y fFrdFAE YeRhlisitt

VDR #3949 #3x+= 4l ?r?JA}x}
32287 & 29033 (89.7%)0] 3 frdH A<l bb Folgle.
r, 3354 (104%)°] °oq % Wa'?—:iod bB =& BBE el
hod mE2qA T FAEY old AP A(VDRB 5
BB)o] 225192 235w (104%) 0] 0, ] w2} 2 Ja}

_\?_1‘

Table 1. Frequercy distribution of ALAD and VDR genotype of study subject of firstyear of employmert by exposure and

gender
Lead exposd Nor+lead exposed
Gene Total (%)
Mde Femde Mde Femde
ALAD 11 2,242 182 683 97 3,204(90.5)
Genotype 19109 243 16 67 10 336(9.5)
VDR bb 2,016 173 630 84 2,903(89.7)
Genotype  bB/BB 235 24 64 12 335(10.3)

Table 2. Summary table of study varidoles of study subjects of first year of employment by type of lead exposure and

gender
Lead exposd NorHead exposed
Mde Femde Mde Femde
Characteridic N Mean SD N Men SD N Men SD N Men SD
Age years 2485 288 76 198 379 101 70 70 93 107 285 120
Weght, kg 1980 633 82 183 57 74 574 574 8.7 9 522 65
Blood lead, g/ d¢ 2485 302 143 198 340 15 7O 70 91 107 83 48
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69477 64 9.29%) 0] o] F KA P A & vpeich w3k ojx}
Wi} 1979 % 2313 (122%) ©] VDR o]d f48 45 v}
EhiSlaL, BlieE oA A4lx %61 F 12+ (125%)¢] VDR
olf FHRFAE et

ALAD ¢} VDR #3832 wh2 19921d A1+ AkA} 3540
gl 7 MR P LFEAAE e} i 39
ALAD A8 4849 1-199 A7hAE 9 8% w3
o Bt 26.2+15.3pug/deoll o, o] FHA Gl
ALAD1-2 £-&2-231 A7 Pdats el dgg@de] 2
275%160pgdi & F 3] Fo ek dF E# e bl /sl
th =8 VDR e A8 Ao whE zbo] i Qlgict.

R4 FAATE S i wE @ AEFE e 8%
W] Bxolvh w AYAEY] HAl 9 o212 ALAD 4
AP H 9% F=2 30111411/ 07 341 198
lde 24 o] & AdAEe] Bt dF wgol fosH =

ot e | AAAEY] @At 9 of ke ALAD o] -4
Ao A P JFo 312+157ue/ A7} 319+16.7 g dl
BA] e ApolE QIgith H g o] & ¢ FEAES]
ALAD 84| M F d5 JEe] 2ol 9lolth
SHA o A AAHEY] wah g o2k VDR H 8 -4 A9
A dE Gk 306+ 144ugd0 7} 334 +197ug/dl A4 o
A AdAES B 7 dEFol FosH =t ¢
HW AAAES FA; W oj2ke] VDR o]d fAH A2 Bt
Y2 ke 312 115949/ dl 7} 39.0+180ugdt ZA oAk
A2z FadsHEol foshA w3tk Iy ol&
o Z2AES VDR fA 3 A wE o EF G Ao
T At 2 o 3 FFshs WA ofd vl |
A Z2AHES] ALAD 9} VDR f-d 3 Qe & w2 3
T 87 WS vlwshd vl gyA g2 22258 93 o
Fo] FAY A2 Fiol @Alo] v FH-A oA} FEARR

Table 3. Summary table of study variables of subjects of first year employment by ALAD and VDR genotype

ALAD VDR
Type 1-1 Type 1-2/2-2 Type bb Type Bb/BB
Characteristic N Mean SD N Mean SD N Mean SD N Mean SD
Age, years 3204 300 86 336 8.6 2903 302 87 3% 306 93
Weight, kg 2553 628 88 275 79 2272 626 87 631 631 88

Bloodlead, ug/dr 3204 262 153 336

16.0 2903 266 155 33 276 169

Table 4. Summary table of study variables of subjects of first year employment by ALAD and VDR genotype

ALAD (n=3540)

VDR (n=3238)

11 1-2/2-2 bb Bb/BB
Variable No. Mean £S.D No. Mean*SD No. Mean+S.D No. Mean+S.D
Blood lead ( g/ d?)

Lead exposed

Mae 2251 301+141 234 312+157 2016 306+144 235  31.2+159
Female 182 341+198 16 319+167 173 334+197 24 39.0+18.0
Non lead exposed

Male 686  139+89 64 16.4+105 630  144+93 64 134+9.4
Female %8 84149 9 81+33 84 84+47 12 100+6.3
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t} oA, VDR o] g 54 2] A4
o] 83k Apo] 7} vrelsitt
ALAD 2 VDR $-A8do] &z ek u]x] :
7Fl7] 15kl 3]7] B4 S o] EolTh (3 5). FHEHTR
T 47 99 E 9o 59 —’FE—EALAD 2 VDR £
APAE Hapgleh d g3l nAE nddges 99
A9 AlES 1Y 0}01 Z39 A& AAEITE YA 1Lﬂ
nRke] AgtdAE & v o2 ALAD % VDR 334
Ol 5wl Hlxlb s vF 87 EAS A3 A
< 4T dEel AT 43S UeEhila ALAD 494
‘;lVDR FARAL dF i A FFS Xl

£ Alefetare it

% 4

o

Il

V. ¥

Heme $4 3149 S WA &4l ¢—aminolevulinic acid
Oehydratase= v} dAJo] 9lo] &9 A% 4l ALAD13}
o)% AR ALAD2Z FEEH 1 WEE weloA:
9:1% <A ot Wetmur 5, 1991). o] 27] 9 dldex
ALAD1-1 ALAD1-2 72]a ALAD2-2 59 37119 =8
o2 et o] #3708 A% we} g2} Wl
o4z 019 f7A7} oF 15-20% Lhehhs W, SQle)A]
L o]8 S48 do] A wAH A o=t} (Benkmann 5,
1983, Sousa 5, 1991). = Aol A &= 354078 9] Alf AL
225 F o)d FAYAE 7H FEAEC] 9.5%E A

e

FL

FFPY MEE 2AL AT A 1A A AT 157

Schwartz 5 (1995) ¢ A4 33l 11% 2 < 9
o Benkmann -z, 1983) ¢} FAFgH A5 HER AL QIS
3 Vitamin tjAfol| o 3= §-%1 A<l vitamin D receptor
(VDR) &= @l zol 4] 3% 9 t}aAA §44% et}
VDRA FAFAL o] FA L AT Ao 7t AA FAA
9] AL o]d{HE 2 o ¥} 10-16% A = Weaver, 2003,
Kim, 2003 Chuang, 2004; Huang, 2001) &. 1 H A52] 10.3%2}
wo}@u} W, AR E S olg AR 9 B Y
QL B} wolbA 3ol A 62%714] ®al v} itk (Bel,
2001; Fountas, 1999; Pdomba, 2003; Zgjickova 2002). ©] &5 <1
& el ALAD f-3d 8ot VDR f-4 3 2] xfol= 2n] 91A
Uehtl= 2o Abg

Wetmur = ALAD £ 42 9] o] g Ado] Ho] A|ujchAls} #ao]
A= g vk qlek (Wetmur, 1994). Olf“U SR RIE
7}7\] 01‘2,]0]1/} Aol 5] 5—5:14 .,T;ﬂﬁ 48 7} ]_F/’]—E.

o dF giol oF 9 pugde %?01 F& 7107 Hid)
o] (Wetmur =, 1991), o]&9] S48 AL 717 Aleto)
ALADE A7} o)A He& Jc.u%z O 7 Afst] dH o

I w5F F7MTIER oY iR 7% Afo] o]
_wr #HEAol QL& Aol %X&% & vk Sl Alexander

998) > | AW TEAEE o & ATl oY
FAe 7w X‘?jx}%ﬂ*i 45 ol Bludd =
I FAEE TR A 284 pgde Bk H9)
TRl B gl gltk. b Sowartz 5 (1995) & 371 5414
SAbel 2k W A4 209 = T g2 ALAD #4119

o]
T

034. F—>-’1-:

=

Table 5. Linear regression modelling of effect modification by genotype on blood lead with age, gender, lead exposure,

weight
Variable p coefficient SE p-value R?
Model 1 0.27
Age(yrs) 0.3745 0.0273 0.0000
ALAD1-2 (Yes=1, No=0) 12832 0.7741 0.0975
Model 2 0.27
Age(yrs) 0.3748 0.0286 0.0000
ALAD1-2 (Yes=1, No=0) 1.3988 2.8339 0.6216
Model 3 0.26
Age(yrs) 0.3750 0.0285 0.0000
VDR23 (Yes=1, No=0) 0.4996 0.7809 0.5223
Model 4 0.26
Age(yrs) 0.3593 0.0302 0.0000
VDR23(Yes=1, No=0) -3.7036 2.7876 0.1841

*VDR23 =VDR bB or VDR BB
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£ A4 = ALAD9} VDR JA7-77 Ao wE 3
T 8% $9s v vl ¢ kg AdAkE T EA R o
oA T gl F5HA =% fAFE o]F A
2 2ol YISt ol & 01 3o A% F
ZRYA (S A7) o 25 A$T)

9 Fi @ w5 1} iolv}j Atg R gk B Al
Y 2T o FgA 2eke A SEARA |
AAARTH= W w0 7187 Ao i mgo] o= I =
AE AGGAA FFEE & 5 Uit 53] 1] @549
HAF FEAES] dFEEo] v giA g oz FEAER
At oz #A Yehstt o= b g 2&E R EA)
—%4 AR 7} OIF-E 5 AFFARL Wk A 1) 2 AL
& AR} AR AF-A o] Wk] Wi ® kvl i

¢

}EEZ} 9 AE FAAF Wol Ao E & dF
HFS Y E 7Fe e 9l oy Alesio 5, 1995) - FA}
A= Edef B3 ARE A& F 9] ol Fls] o
Ehd=)

= AN AR AE S EEA 2 o] mE E9F

Aol FZF W WA= 9
VDR #8829 3% o|940] 4% Wl 48 9L
F7) Faloick o, A9 e 97 B f98 JRL 7
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ALAD?) 8 20] el 5] AaaTold ol F &
AR A0 8% dol %8 %k Lheho] ALAD o] £
A940] 5l 219 YA w3EP) Ik 74

Stk 5, 019 FAEE FelA AT dellA] ' o wet
3] @61 "LFHE &;Ho}oq Nxelﬂ oL %4 E}d—% ok

A7-o) A= ALAD -
TA Fsho] AT

AZIekar Aekar glok Jejv
o] d7 FFdl o JFE
& sk Xtk
SChW&ﬂZ 5 (20002 =l LEAES e R Hd
A3 e w2 AEERS] #44 A4 ALAD 9} VDR
&;@M AP0l dF g F98 & Fria L
g vk Qlvk. Zeu ¥ A7t A= VDR 34 % |
Foll Fog dFE FA oot vpE AHE vElth
Sthwartz 5 (2001) 8] A+ WA & o o= g TaxAL
oAl Folx Al Ak £ A= YAF Al o] FEATS
oz SIol7] witel Wi Bl of# -k Ak Alo)

w2 o

o3

il

g fFah ALADS] 932 QA 27188 ek @
#H VDR 9o A A 7|7 o] A YA Yeh}e= AR 38
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