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Association of PON2 polymorphisms with risk of occupational noise-induced deafness

Li Xiuting"?, Shen Huanxi?, Cao Jinglian?, Zhong Li?,Zhu Baoli***

(!Nanjing Civic Center for Occupational Disease Prevention and Control,Nanjing 210042 ;°School of Public
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China)

[Abstract] Objective:To investigate whether any of the five single-nucleotide-polymorphisms (SNPs) of PON2 gene are associated
with the susceptibility to occupational noise-induced deafness in Chinese Han population. Methods:A case-control study was
conducted ; 188 cases whose average hearing threshold were no less than 40 dB in high frequency,and 200 controls in the same
working position as the cases were matched in age,gender,the intensity and time of exposure to noise. Information on these subjects
was gathered by questionnaire which was administered through face-to-face interviews by trained interviewers. Venous blood was
gathered from all the subjects to extract out DNA which were genotyped by using the TagMan-based allelic discrimination system.
Results:rs7493 (CG + GG) genotype,rs12026 (CG + GG) genotype,rs7785846 (CT + TT) genotype and rs7786401 (GT + TT)
genotype were the risk factors for occupational noise-induced deafness,adjusted OR (95%CI) were 3.54 (2.18~5.75),3.38 (2.08~
5.49),3.30(2.03~5.37) and 3.44(2.11~5.62) ,respectively. When combined with noise exposure levels,the risk became much higher
(OR increased). Conclusion;1s7493 (CG + GG) genotype,rs12026 (CG + GG) genotype,rs7785846 (CT + TT) genotype and
157786401 (GT + TT) genotype of PON2 gene may be the risk factors for occupational noise-induced deafness in Chinese Han

population. They may have interactions with the exposure level.
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Table 1 Descriptive characteristics of occupational noise-induced deafness cases and controls [n(%) ]
S £l (n = 388) JifiIZH (n = 188) XHIRZH (n = 200) Pl

PEHI
5 370(95.4) 181(96.3) 189(94.5) 0.406"
7 18(4.6) 7(3.7) 11(5.5)

G JEAERY 40.5 £6.2 40.6 + 7.1 403 +53 0.638"
<35 70(18.0) 39(20.7) 31(15.5) 0.176"
35~45 239(61.6) 107(56.9) 132(66.0)
> 45 79(20.4) 42(22.4) 37(18.5)

I R K - [dB(A) ,X + 8] 873 7.7 86.9 = 8.1 87.7 £ 6.0 0.243¢
<85 125(32.2) 61(32.5) 64(32.0) 0.722
85~92 157(40.5) 79(42.0) 78(39.0)
>92 106(27.3) 48(25.5) 58(29.0)

AR T (4, = 5) 193 +74 19.7 £ 8.1 19.0 + 6.7 0.353¢
<20 201(51.8) 99(52.7) 102(51.0) 0.744
> 20 187(48.2) 89(47.3) 98(49.0)

W7
N 165(42.5) 78(41.5) 87(43.5) 0.689"
W% 4 223(57.5) 110(58.5) 113(56.5)

P I L
NV 230(59.3) 113(60.1) 117(58.5) 0.748"
el 158(40.7) 75(39.9) 83(41.5)

W {E [dB(HL),X + 5] 31.6 +21.3 52.1 +10.2 123 +39 < 0.001*

aﬂmﬂi#/l\ﬂﬂ t *{l\g{ﬂ\ 5 b H XX{IM‘E‘ }7&3{1\0
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Table 2 Calculation of Hardy-Weinberg equilibrium for
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PON2 SNPs X P{H
rs7493 1.999 0.157
rs12026 1.999 0.157
rs12704796 0.241 0.623
rs7785846 1.999 0.157
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B (P=0.661), I HA 4 A7 587 A= 4l A7

FRA R T G A Bl A 3 bk PR 7R AR 2 [ 1) 0 A 22
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(CG + GG) FEPRIAY Az Bl A M s 222 1) i s P 2
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rs7786401 (GT + TT) JE A AUt J2: 2 A= BPOD P it s 252
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Table 3 Distribution of PON2 polymorphisms in controls and cases and their association with occupational noise-induced

deafness
SNPs it TR el PME OR(95%ClI) OR(95%CI) iR P{E OR(95%CI)
rs7493
FEH B <0.001*
cC 283(72.9) 114(60.6) 169(84.5) - 1.00 1.00 -
CG 96(24.7) 68(36.2) 28(14.0) <0.001 3.60(2.18~5.94) 3.60(2.18~5.96) @AM <0.001 3.54(2.18~5.75)
GG 9(2.3) 6(3.2) 3(1.5) 0.168 1.72(0.85~3.48) 1.70(0.84~3.44) [&MA5%1  0.325 2.14(0.53~8.72)
S AL
C 662(85.3) 296(78.7) 366(91.5) <0.001
T 114(14.7)  80(21.3) 34(8.5)
rs12026
HEPR B <0.001*
ccC 285(73.5) 116(61.7) 169(84.5) - 1.00 1.00 -
CG 94(24.2) 66(35.1) 28(14.0) <0.001 3.43(2.08~5.67) 3.42(2.07~5.67) AT <0.001 3.38(2.08~5.49)
GG 9(2.3) 6(3.2) 3(1.5) 0.170 1.71(0.85~3.45) 1.70(0.84~3.44) [&MA571  0.325 2.14(0.53~8.72)
S HE
C 664(85.6) 298(79.3) 366(91.5) <0.001
G 112(14.4) 78(20.7) 34(8.5)
rs12704796
HEPR B 0.661°
GG 156(40.2)  75(39.9) 81(40.5) - 1.00 1.00 -
AG 181(46.7)  91(48.4) 90(45.0) 0.687 1.09(0.71~1.68) 1.10(0.71~1.69) EH:Ai%! 0.903 1.03(0.68~1.54)
AA 51(13.1)  22(11.7) 29(14.5) 0.539 0.82(0.43~155) 0.80(0.42~151) [FafAxEl 0.415 0.78(0.43~1.42)
S HE
G 493(63.5) 241(64.1) 252(63.0) 0.404
A 283(36.5) 135(35.9) 148(37.0)
rs7785846
HEPR B <0.001?
cC 286(73.7) 117(62.2) 169(84.5) - 1.00 1.00 -
CT 93(24.0) 65(34.6) 28(14.0) <0.001 3.35(2.03~5.54) 3.34(2.01~5.53) @A <0.001 3.30(2.03~5.37)
TT 9(2.3) 6(3.2) 3(1.5) 0.171 1.70(0.84~3.43) 1.69(0.83~3.42) [aP:#7  0.269 2.14(0.53~8.72)
S
C 665(85.7) 299(79.5) 366(91.5) <0.001
T 111(14.3)  77(20.5) 34(8.5)
rs7786401
SR B <0.001*
GG 287(74.0) 117(62.2) 170(85.0) - 1.00 1.00 -
GT 92(23.7) 65(34.6) 27(13.5) <0.001 3.50(2.11~5.81) 3.49(2.10~5.82) WMAE <0.001 3.44(2.11-5.62)
TT 9(2.3) 6(3.2) 3(1.5) 0.170 2.91(0.71~11.85) 2.88(0.70~11.81) [MA=%! 0.269 2.14(0.53~8.72)
S
G 666(85.8) 299(79.5) 367(91.8) <0.001
T 110(14.2)  77(20.5) 33(8.3)

a: 45 SNP {37 i = M Sk PR BT (928 A0 R AELAURR A 22 S LU ARG

o * ZERLARRY PRI B AR AR R A
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Table 4 Association between risk of occupational noise-induced deafness and gene types by noise exposure-intensity

Ry rs7493 rs12026

R RIZ (dB) P1E OR(95%CI) JHEE OR(95%CI)* P{E OR(95%CI) P OR(95%CI) *
<85 0.333 1.48(0.67~3.26) 1.28(0.57~2.88) 0.333 1.48(0.67~3.26) 1.28(0.57~2.88)
85~92 < 0.001 3.78(1.80~7.95) 3.76(1.77~7.97) < 0.001 3.59(1.70~7.56) 3.66(1.72~7.78)
> 92 < 0.001 14.26(3.91~52.03) 15.37(4.06~58.23) < 0.001 13.10(3.58~47.86) 14.50(3.79~55.46)
ey rs7785846 rs7786401

W SR FRE (AB) P1E OR(95%CI) P OR(95%CI) * P{E OR(95%CI) P OR(95%CI) *
<85 0.571 1.26(0.57~2.77) 1.10(0.49~2.47) 0.442 1.37(0.62~3.04) 1.18(0.52~2.67)
85~92 < 0.001 3.59(1.70~7.55) 3.66(1.72~7.78) < 0.001 3.95(1.84~8.44) 3.98(1.85~8.59)
> 92 < 0.001 20.00(4.36~91.69) 21.88(4.60~104.04) < 0.001 13.10(3.58~47.86) 14.50(3.79~55.46)

w s LA PRI P Ak R AR IR IR R

PRI AR AL (HE PON2 B3R LEIE R 3]
SEAS AT B T BOHY AR REAR, (175 w4 A
P VA B 2 G R 498 4 s 7 A Y T e A Wit 40
RERHF, BRI c st s i &2 8, AR
TR 5o BE A W RS PG I A, R P AR R A
B 23 2R K-S AT RE s R EWUA N ERPT AL R
BRI RRAETIAS L , A HILAA BT 25 ) R HP P e
T, B rs7493(CG + GG) FEA A 1s12026 (CG +
GG) #: [H A 157785846 (CT + TT) i [A &l 1
157786401 (GT + TT)JEPK A 5 75 B FR K-V A &
JE AT T A I, G fk P AT i g, DAL 4
FEPRA YGRS AE TR 2. (OR (HAE R ), X AT fig/E
FE A 7 iR B A | SR IR PR R R R AL
s Ty R AW R

AR S A T RN 5N R EAE
FH, 0 ELAE XIS % 88 7P (R I e A T S b >R HH
A NBEFE T A R AT & TN SRR AE L,
ES N T A i A A = L P N €
R RESCHE BIMIASIT T340 2% () T ANAHDCBERE, KA ix
L BN o 1L 2 = e s A DN i = 7 N e S
Al REFFAEIE BRI for . 4 22— 20 F9¢ PON2 JE ]
2R 5 R PRI 75 2 e = [R) R DG IR | 5 AR T
Z I NFFREAR S TSI

O PR e R 2 At S R e B 2
— R — A7 IR D R N 22 FE R 2355 M )90
PASEPR ) B — A sl LM B AT e = AR s
S BT LA E—E 15T PON2 Hofts SNPs 7 15 LA &
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