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The Association among Exposure of Bisphenol A,
Genetic Polymor phism of M etabolic Enzyme and Urinary Metabolite
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Objectives. To examine bisphenol A (BPA) exposure with subjects in the manufacturing industry and

to determine its correlation with metabolites according to genetic polymorphism of metabolic enzymes.

Methods: The study subjects comprised 104 workers in the manufacturing industry, 64 and 40 in the
exposed and control groups, respectively. The questionnaire variablesincluded age, use of protective
equipment, smoking habit and alcohol intake. Their urine samples were collected in the afternoon and
urinary BPA concentration was measured by revising with the urinary creatinine concentration. The
genetic polymorphism of the metabolic enzymes was examined by using restriction fragment length

polymorphism (RFLP) after extracting DNA from leucocytes.

Results: The minimum and maximum BPA level of the exposed group during working time was 34.22
and 221.20 ng/mg, respectively. The urinary BPA concentration was significantly higher in the exposed
groups than in the control group. There was no significant difference in the urinary BPA level according
to genetic polymorphism of CYP1A1 and CYP2EL, but UGT1A6 showed a significant difference. In
multiple regression analysis on the urinary and airborne BPA levels, UGT1AB6, use of protective equip-

ments and workplaces were significant variables.

Conclusions: The urinary BPA concentration was affected by the levels to which workers were

exposed during their working time and was considered to be metabolized by UGT1A6.
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Table 1. High performance liquid chromatography/UV/VIS
conditions for determination of BPA

Descriptions Conditions

Detector UVIVIS

Injection volume 500 4

Flow rate 1.0 ml/min

Column Hypersil ODS (200 x 4.5x 5,120 4)
Mobile phase Typel- Type6
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Table 2. Mean concentration of air BPA by job characteristics unit: ng/mg
Control Exposed
Variables
No G.M.* sD.! p-value No G.M. SD. p-value
Work place
Outer 17 14.59 184 0.44 34 83.93 131 0.00
Inner 23 17.64 241 30 119.10 1.30
Use of Protect equipment
No 19 17.99 2.44 0.42 54 116.75 1.40 0.04
Yes 21 14.73 1.93 10 95.58 1.36
Total 40 16.61 197 64 99.48 137 0.00
*G.M.: geometic mean, 'S.D.: geometic standard deviation,
Table 3. Mean concentration of urinary BPA by job characteristics unit: ug/g creatinine
Control Exposed
Variables
No G.M.* SD."  p-value No G.M. SD. p-value
Work place
Outer 17 12.81 192 0.34 34 38.86 1.52 0.01
Inner 23 16.44 241 30 55.70 157
Use of Protect equipment
No 19 15.64 251 0.42 54 46.99 1.55 0.41
Yes 21 14.01 197 10 41.26 1.86
Total 40 14.73 2.20 64 46.06 1.60 0.00
*G.M.: geometic mean, 'S.D.: geometic standard deviation
Table 4. Distributions of genotype by job characteristics Unit: number (%)
Genotype Exposed Control p value
CYP1A1
lellle 35(54.7) 23(57.5) 0.93
lle/Va or Va/Vva 29 (45.3) 17 (42.5)
CYP2E1
cl/cl 34 (53.1) 23(57.5) 0.81
cl/c2 or c2/c2 30 (46.9) 17 (42.5)
UGT1A6
Wild 42 (65.6) 19 (47.5) 0.11
Mutant (P1-4) 22 (34.4) 21 (52.5)

3. AT CHARIe] =l BPA CHARME

A7 igAtel AR Aok de 2P F BPA v=
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2) CYP2E1 RHX CldM X

AFudAte] CYP2EL 42 =& 74 cl/cl
o] 53.1%. cl/c2 L& c2/c2F°] 46.9%°19e™, U
Z19 A9 cl/cl¥o]l 57.5%, cl/c2 3& c2/c28 0]
42.5%°19th. =&27 gz el fod Aels
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UGT1A69 wild¥, P1, P2, P3, P4 & FelA
wildge] 7Y B W=E Blx, P1¥, P33, P43
9 P23 wolth tlx2Te wildEol 47.5% o,
=ETE wild@ol 65.6%°1A. =ET3 T 3+
T 9@ Ex= FookA] &th(Table 4).
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Table 5. Mean concentration of urinary BPA in urine by genotype

wiotont fofskA] ekstth. UGT1A6 3ol 72§
wild¥e] e f3 %tk BPA $27h ko EAHC
2 frostdth(Table 5).
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unit: ug/g creatinine

Genotype G.M.* sD.f p value
CYP1A1
lelle 274 2.38 0.24
lle/Val or Val/va 33.2 2.16
CYP2E1
cl/cl 26.6 2.29 0.12
cl/c2 or c2/c2 34.2 2.25
UGT1A6
wild 38.2 2.06 0.00
Mutant (P1-P4) 21.2 2.33
G.M.: geometic mean, S.D.: geometic standard deviation
Table 6. Multiple regression analysis of urinary BPA concentration
Co-variate B SE p value
CYP1AL (llellle=0, lle/Vd & Val/Va=1) 1.65 3.63 0.65
CYP2E1 (c1/c1=0, c1l/c2 & c2/c2=1) 5.30 3.75 0.16
UGT1AG6 (Wild =0, Mutant=1) -18.57 3.67 0.00
Age (years) 0.08 0.29 0.78
Drinking (no=0, yes=1) -3.99 3.74 0.28
Smoking (no=0, yes=1) -5.28 3.62 0.14
BPA inair (ng/mg) 0.26 0.03 0.00
Work place (O=outer, 1=inner) 10.32 3.85 0.01
Protective equipment (no=0, yes=1) -12.14 419 0.01

R-square: 0.527
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