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Objectives : The purpose of this study was to investi- non-exposed group (p<0.001).
gate the effect of genetic polymorphism of cytochrome 2. In multiple regression analysis, the urinary methylh-
F450 2E1 (CYP2E1) and aldehyde dehydrogenase 2 ippuric acid concentration was significantly influenced by
{ALDH2) on the xylene metabolism. exposure grade (Job-exposure matrixes), smoking, drug
Methods : Among 247 workers, 118 were occupationally use and kind of protective equipment {p=<0.1}).
exposed to xylene and 131 were not. Workers exposed to 3. Genetic polymorphism of CYP2E1 and ALDHZ did not
¥vlene had different work such as spray, touch-up, mix & affect urinary methylhippuric acid level in the exposed
assist, and pre-treat. Questionnaire variables were age, group {p=0.05).
sex, use of personal protective equipment, smaoking, Ceonclusions : Exposure grade, smoking, drug use and
previous night's drinking and work duration. The urinary kind of protective equipment affected urinary methvlhippuric
methylhippuric acid was measured in the urine collected in acid level, whereas genetic polymorphism of CYP2E1 and
the afternoon and corrected by urinary creatinine ALDHZ did not. However, futher investigation for the effect
concentration. The genotypes of CYPZE1 and ALDHZ2 were of genetic polymorphism on the metabolism of xylens with a
investigated by using PCR-RFLP (polymerase chain larger sample size is needed.
reaction-restriction fragment length polymorphism) methods
with DMNA extracted from venous blood. J Prev Med Public Health 2004;37(4):321-328
Results : 1. The urinary concentrations of o-, m-, and p-
methylhippuric acid and total methylhippuric acid in the Key Words: xylene, Methylhippuric acid, CYP2E1, ALDH?Z
exposed group were significantly higher than those in the
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Table1. The characterisiics of subjects by exposLre statis

Expossd (N=116)

Nen sgposed PE131D

Characteristics pvae T
N4 N0

Ags (years)
<40 BN 520397 0.002
40-49 65 (360} 0534
=50 BN 969

Worle duration (years)*
<tredian ol (518) 59450 0.009
=medin 49 @422 T30

Sroldng
ez 6l (328 T30 0,701
Ho 55 @74 59450

Previous night drinldng
ez 2250 4131 0.27
Mo TR 0@

Reomt disgnosis of acne dissass
ez 150115 170147 0.4
Ho 116 (88.5) 99 (853

Druguss
ez 104 (819 105(90.5) 0.082
Mo B8 1195

Protective squipmment
ez 105 (90.5) 104819 0.054
Ho 11 95) 23131

Kind of roted ive equipmeant
Gaa & Vaper taspiraters 48 @53) L) <0001
Supplisd af respators X228 0o
Partioulate and cotton respiraters M ELD 96923

* W arls duration (vears), Median vale of worls duration is 15,58 year

T pvalie was estimated by Chi-squars et
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Table 2. The level of metabolites inurine by wiork species and relative job score for xens

i GM (GSD) T
Wakspecis Relilve 00 S
Job socre MHA oMHA  mMHA  pMHA
Expoed group
Spray 2 2028 935(53 46(309) 3B BE(4E)
4 12049 13000335 1235¢17  TL2(34)  30.8(43)
Touchup 2 S 20 57 4.5 17 (49.5) 24(18.1) 190161
3 17(69 1222033  Ms@39  S06(156) 33.6(95)
MirtAssist ! 46 (12.) 28 (0.1) 0.5 (143) 11(193) 0.8(11.6)
Pre-reat 1 14(5°0 0.8 (15.0) 04 (123 01030 04(10.13
Non exposed group
Welding S5(22.7) 14 (16.0) 04 (144 020355 04(72)
Assmble and Welding 0 40 (16.2) 1370 06171 0.2¢ 64 03( 60
- fiting wiorle 0 36 (4.6 0.9 (164 02092 0.2( 74) 05( 89
pvalue’ <0001 <0001 0,001 <0001
* Relative jobscore was classified by past envircrment messuraments of xylene
T GM (GST), Georretricmean + dandard deviation of seametric mean
F pvahe was estimated by ANCVA test
Table 3. The level of metabolites inurine by job-exposure matrixes for xiens
. - No®h) OM(GSTH T
fahiRu vy
MHA olMHA m-MHA phHA
0 131 (53.0) 120 162 040137 0.2( 62) 04( 7.3
1 S3(21.3) L1( 1L 0.2 6.0 04097 0457
2 (8.5 S04( 76 260211 14.7¢13.0) 154( 5.9
3 10(4.0 6740 57 S2(33 24.9010.1) 186( 4.5
43 17¢ 69 1420¢ 35 174 (147 &.7¢ 34) 314 4.0
67 (4.5 5250149 89.0(10.4) 1163(123) 8.6(10.7)
=8 4(1.6 123.0 (1170) 34.2(50.%) 7250833 483 (63.9)
pvale’ <0001 <0001 <0001 <0001

* Esposure grads was rela e jobsccre X protect squinment scoae
T &M (GRD), Geometricmean + standard deviation of sometric mean

T pvale was estimated by ANCVA test
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Table 4. The level of metabolites in Lrine by each charactenstic

G (GEDEM™
Characteristics Mo,
MEA o-MHA m-VIHA pMHA
A (e
<40 2 &1(L.% L5315 15{L% FARIN)!
4049 5 9.0(L.5 L1l 114y 26014
=350 2 5415 10621 JUETFAY) 191017
pvae T 009 0ls 02 007
Wl duration (vears)
<roedian &l 10.8(1.5 L&(lS) 18015 3304
=medin 49 153(L.a 24L& &0 (L8 44015
pvabie T 510 475 472 578
Smdcing
Yeg &l 2.0(L.5 L2(L5) 2915 28014
o 55 W85 a0(lea T& (LS 50015
pvae T 15 146 118 290
Frevious night drinldng
Yeg 2 14.2(1.9 29018 48 (1.9) 3307
o a7 12014 L&l 46 (14 39014
pvae T 809 425 953 803
Recent dagnosis of sane dissass
Yeg 17 411008 4021 27T 1191
o 99 102014 L7{14 3504 3003
pvae T 053 300 08 029
Drug management
Yeg 3l 2721 26(19 T0 (L8 3416
o 83 94 (L4 L7{14 40 (14 28014
pvae T 117 511 410 062
Kind of protective equipment
Gag & Vaper Resplraters 48 294(1.5 34(LD 114 (L&) 315
Supplied Afr Respiraters 4 43304 22(L8) Wl e T35
Partioulate and Cottent Regplrators Kzl LI 0516 03 (L5 0515
pvale T <0001 037 <0001 <0001
* 3 (GEDE), Gaanetric mean Fatmdarderar of seometric mean
T prvalie was estimated by test
T pvalie was estimated by ANOVA fast

Table 5. The geometric mean concentration of metabolites inurine by genotype potymorphisms of

CYP2E1 and ALDHZ

GM (GEDEM™
Characteristics Ho.

MHA oMHA m-MHA phHA

CYPIEL
clicl 74 148 (1.5 L9(L% 5615 46(1.4)
elic2 38 1A 20017 3300 26(1.8)
o2 4 4238 06(63 3075 21359
pvale T 0.669 0,785 0.691 0,572

ALDH2
*LNID 26 114 (14 L7(14) 43014 34013
*L2ND) 27 188 (19 34020 70 53018
"HATLH 3 L6 (68 01010 0775 L1ED
pvaet 0443 0189 0498 0607

* GM (GEDE), Geametric mean *standard errar of gecametric mean

T pvalie was estimated by ANOVA test

hE e Ak o getsat 7ot
Tare 2471 1420,2525 39 L 1230 megfg
crea® % EA B YAL, 77)4A AR
Fo RO Ry A7} kgt
2747 33 & e O AbRRE 5048} 674 ng
fg crea, F718A1Y B0 AL EAEE
I RS R P e A ] e |
=113 12 mgfgorea® 7 WA HAH YT
(Table 3).

395 0~ m-, p- % T HEN:
A HfEe] Djxj= 21EL @91

Aol mhE FA4 oA = 504 o4
A 404] Blwo| L} 40494 3T B
3 =L v BT UALE B
TAA TLF o] BEHG o0 B
Tt (F e kAl p=0009, o
gobie Al p=0.016, mH| ErbizAt p=0.002,
p-d & rhs 4t p=0.007),



326 AN - 1Y - JFF - e

- AE

Table 6. Factors assodated with helavel of xene metabolites in urine (N=116)

[\),g_rpfaﬁee'r"lt Independant variables B R tvalue pvale® Rl\gggﬂall'e
MHA Intercept 0.186(1.405) 013 0,895 0.519
At 0415002801 148 0.142
Worl daration’ 0.1280.21%) 0.59 0.558
Extposirs gradet 03340057 584 |
Smelcing! -400(0.208) -1 0.055
Previcus night drinlcing 0.1620327 051 0.615
Alochol amount** 0.001(0.004) 030 0.767
Recent disgnosis of scrne dissass "t 034200305 112 0.265
Dmig management? & 0400002341 171 0.031
Kind of pretective squiprment! ! -LOS0.227 452 |
CYP2EI genatyps* 004702141 0.22 0.828
ALDH? genotypa® 00750627 012 0.903
oMHA  Infercept 2ETHLHN 187 0.085 0421
Am! 04140307 135 0.181
Work daration® 0.19300.239 0.82 0416
Exposims grads’ 040000063 637 <00l
Srockeing! 0351(0.226) 155 0.125
Previcus night, drinlcing 0.225035%) 0.64 0.524
Alochol arnamph 0.001(0.0043 017 0.868
Recent dingnosis of some dissase " ! 03210335 0.96 0.341
Dz ranagement? & 01660257 0,65 0.520
Knd of protective equipment™ ' 0.165(0.249) 0.66 0.510
CYP2EI penetypst 0.1460.235) 0.62 0.535
ALDH? genotype™® 0.741 (0,685 1.08 0.284
mMHA  Inferept 01841321 0.14 0,890 0.590
Am! 04140265 157 0.119
Worl daration® 0.1520.209 0.7 0.46)
Exposirs grade! 035500543 660 |
Smelcing 0381(0.194) 196 0.053
Previcus night drinlcing 0.095(0.302) 031 0.754
Alochol amount** 000200041 0.52 0,605
Recent disgnosis of same dissase ' 05850287 204 0,044
Dmyg ranagament’ ¢ 0.1220.220) 0.35 0,381
Kind of pretective squipment ' -L1650.21% 546 |
CYP2EI genotyps 01540200 0.77 0.445
ALDH? genotypa® 0.017(0.590, 00 0.977
pMHA  Infereept 0.231(1.19%) 0.19 0.847 0.552
! 03570238 1.50 0.136
Work duration® 0.1310.185 0.71 0481
Exposims grads! 0.333(00,04 696 <00l
Smekcng! 0.185(0.175) 105 0.295
Previcus night, drinicing” 0.193(0.273) 071 0482
Alochol amaunt*™ 00020003 0.66 0.514
Recent disgnosis of same dissase " ! 04080259 157 0.119
Dnye management? & 04130198 208 0.040
Kind of protective equipment!t 0.735(0.19%) 382 <00l
CYP2E] penctyypet 0.108(0.182) 0.59 0.554
ALDH? genotype® 0211(0.532) 040 0.692

* Diependent variable was wsed after cormrmon logarthms transforrnation
T Agewas classified to 2 groups, undar 50 year-old (=1) and cver and 28 50 year-old =2
T Woarle duaration was classified to 2 groups, under median warl dration (13,581 year (=1) and over and 4t 13,58 year (=7)

% Exxposure grads was oot imicus variabls

|| Srrclcing was classified to 2 groups, nensmoler <=1, and smoler (=2)

1| Brevicuanicht drinliing was classified to 2 grams, no =1, and yes (=28

kA leohol anaurt of previcus night drinldng was a contimouns variablk

T T Reomt diagnosis of same dissase was divided to 2 grovps, yes (=2 and no (=1)

T T Drug manarament was divided to 2 orougs, e =2) mdno (=13

% § Kind of protective equipment was divided to 2 srowps, Gas & Vapar and Supplisd Ar Respiraters (=1) and Partioulate

and Cotten Respiratas (=2)

# CTF2E] penotype polymmorphism was classified to 2 groupe, CYP2EL-clic or ¢2/c2 genctyps (=1, md CYF2EL-clfcl

genotype (=)

& ALDH? genciyps polymna phism was classifisdto 2 groups, ALDHZ* 22 (DD genctyps) =1, md ALDHZ-*1/1 (N

genotype) a ALDHZ-%1/2 (ND genctype) (=2)
& prvalue was estimated by b iple regression analysis
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