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Interaction between occupational noise exposure and type 2

diabetes risk — related genetic variations on prediabetes
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Abstract : Objective To investigate the effects of the interactions between type 2 diabetes risk — related genetic variations and
occupational noise on prediabetes, and to provide the evidence for prevention of prediabetes in occupational populations.
Methods A total of 991 workers in a tobacco plant were selected using a cluster sampling method. All subjects were classified
into the control group (n =407) and exposure group (n =584) according to their noise exposure levels. The whole blood was
collected for glycated hemoglobin (HbAlc) measurement and the iPLEX system was used for genotyping. The multivariable
logistic regression model was used to explore the interactions of noise and type 2 diabetes risk — related genetic variations on
prediabetes. Results A total of 143 cases of pre — diabetes were detected with a prevalence of 14.30%. With adjustment for
age, gender, smoking, alcohol consumption and body mass index (BMI), the risk of prediabetes in noise — exposed workers
was 1. 535 times than that of non — noise — exposed workers. CDKAL1 - rs2206734 TT and IGF2BP2 — 151470579 CC genotype
carriers were the risk factors for prediabetes (all OR > 1, all P <0.05), and there was an interaction between IGF2BP2 —
151470579 and occupational noise exposure based on multiplication models (P < 0.05). Conclusion The CDKALl -
12206734 TT and IGF2BP2 - rs1470579 CC genotype are susceptible genes for prediabetes, and they interact with
occupational noise based on a multiplicative model.

Keywords : Occupational noise; Genetic variations; Interaction; Prediabetes

BEPRIG T — AP A T AN E & FORE R 2 TRy IR A R AE 2947 10% ()05 i s s 401 A8 3 if
JE PR Y o PR A 5 R B A i
HESWE [ [ RFEIES (81703203) s i BT T MEBERIITIE e BESZ AU S Y R E B R Z UL

B3 F (WG16B08) A SCHAR AR o WP A IR fh 5 s R
TEE RS - (R75 (1973—) , 4, EARLEN, B+, BFFE 160 « ol fee 5 1 FUBEAL 12T 25 1 ( Glycated hemoglobin, HbALe) 7175

HEL AT v [3-4] Ny =) ISN=A ) 4
BEEE . #E = ,E - mail; lovedai@ yeah. net ﬁ?é ‘ ° 1@1’5/1\#&%}?} nﬁ%ﬁ(ﬁ Y /B;q E(J ? ’ é




PR TR B2 2024 4E55 51 3255 10 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 10

- 1761 -

FER2H BT ST ( Genome — wide association studies ,
GWAS) KL T 505 PR 1l 100 5 Sk M DG Ay 3
855 2 BUBE PRI S B AR OC 1Y 35 4% 742 53 LA e 55 W P
1828 F AR DR R AIT I A4 52 Wi 36 A5 R i — 2 5%
AT HbAle {3 Tad 25 2 ~ 3 4 H 3 i K F
L HbAle T SCRHE bR i 39 v] 68 A 5 ™ )
ZEREME AL AZ 10 A (5 W S DRk, AR RS
TR A 7 fi A v 23 B GWAS 3B 1Y 2 UK
PR IR A OC B B8 TR £ & P (Single nucleotide
polymorphism, SNPs) & H: 5 M 55 (1) 52 5 A4E F % LL
HbATe T SCHYHE PRI BT A2 00, A 0 2 5 )N
T, 0B RS 1) A S BB AR

1 x&fFE

L1 xR SRAVEEBEHIAE, 72017 429 H £ 10 A
PUBAAL A 00 991 Z AR T A R AFFE T 42, 9H
ABRE: (D) FE B B T = 2P4E; (2) o &
BEIRIG g | ebbk sh ik ok e A Ak P00 G B A
;s (4)HbALe <6.4% ; (5) I 4T R K = 60
g/L; (6) W AES 2% & (> 1ml) EDTA HiiE i) ik i,
FEUEAT T AL AR S BRI . T A B 9 X 2 38 1 T
B AWFFEE T T RO B A B AR B DL A
At fit5-oh 2016 — WZFOL

1.2 AAWUAE SRAARREA AT R
My AgE R 2 ) XoF T A BF 5 %k G2 00 A7 BP9 4 5 2 A
A NAE B IE AN A O HE s
P S A AR TR A0 P 25 AR AT DA R R I 4 B
(Body mass index, BMI) 1 & S UL AR IR B4 £ 468 & 4%
gt

1.3 %R pEEMmKTFRNE R QUEST
Noisepro B4~ N 75 Z& 8 11 ( SE[E 3M A F]) X5 5
JIRAE R TAE B L EA T2 ARG I, TR 4G I 32 L AR AR
BB R R MBS o BRI G T 1 88 i
FEUREE >85.0 dB(A) , T 05 g M 7 4 i 24, 45 D)
IS SRONIEEAER

1.4 #Romar#ed 2 sL ARHE3E B RN - 2 i b
PRI E 229297 bR, UL HbAle =5.7% H HbAlc <
6. 4% & AW PRI, HbA T fAG I J5 B3 L

ESUSIEIISRAY € 0l

1.5 SNPs syt 4 Aetom e GWAS HiIER) 5T
PHHE 2 RUBE PR B B PE AR OC Y SNPs, 75 v [ 0%
N B /INEE 57 F X B 2R ( Minor allele frequency,
MAF) =0. 05,45 SNPs 22 [i] ) i B A 45 72 2 <
0.8, FAIA 16 4~ SNPs i /L 550, WL 1, REWF
GRS IR K I 2 ml F EDTA — K2 $i 5 i) 5 25 R ML
Brb L EETR AR, DAL 42 22. 8 em (3 000 1/min
20 2 min, BUR JZ M0 200 pl R A4 H sh R i
WA CRAR A AR (b mt) A R w)) $2 O A 20
DNA, >R J MassArray M [H] K 47 Ji 3% & 48
(Sequenom, 3515 FF, SE[H) HEATHEDN 73 1Y, RE A S ok
PR A BT 42 1) 12 ey PR AR R (b)) A R W 58
o

1.6 %itFod KRG #3A; SPSS 26. 0 #17
AR BT R A R ] Pearson x5 50
Hardy — Weinberg 1% 1% - i ( Hardy — Weinberg
equilibrium , HWE ) & JH#L & 00 B 1Y R 5 K 45, SNPs |
Wt 7 i 1 K A2 HLAE P 5 B s 3 A DR IR A O3
MR HZ & logistic [IIHHr AL, Krg Kl o =
0. 05 (%Lfl) .

2 5 R

2.1 AABEL A9 A, Hd B 644 A
64.98% 4Pk 347 A, 1 35.02% . AE#8 H(39.89 =+
10. 11) % T# M (18.52 £12.21) 4F, BMI Hy(23. 69
+3.20) kg/m’, WZHH 428 A, 5 43.19% , ki1 269
N, 27.14% , B b PR MR R EZ filk 407 f5],
41.07% ,
2.2 WksRETH BB A KR ET Y 143
], e 2R 14.30% . #% ks 1) 16 4~ SNPs H,
rs1359790 #; ) % < 95% ; rs4812829 157178572 Hil
151802295 RfF 4 HWE ( P,y <0.05) , F48 A 17,
W&k 1,

AR R AT 45 R Won , AN EAR IS L TS BMIL g
JRFVERIEY | rs2206734 43U [ T 0 bR 995 515 390 1) B8
IR, ZRAGITFEL(P < 0.05), W2,

F1 GWAS TEIN AT RN 2 BUGH RN 2 AR OC 138 1% 718 7 1 AR AIE
Table 1 Characteristics of the SNPs associated with type 2 diabetes in Asians identified by GWAS

K6 H 511 %

SNPs QI A/a (AA/Aa/aa) MAF k(% ) Puywe
rs10906115 A/G 399/455/122 0.35 98.49 0.661
rs1436955 C/T 578/364/42 0.23 99.29 0.103
rs1470579 A/C 541/391/59 0.26 100. 00 0.290
rs16861329 C/T 656/291/37 0.18 99.29 0.506
rs17584499 C/T 804/177/7 0.10 99.70 0.416
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(:3R)
SNPs LR A/a v MAF U Puwe
rs2028299 A/C 628/309/45 0.20 99.09 0.378
rs2206734 C/T 361/485/131 0.38 98.59 0.110
rs2283228 A/C 371/477/133 0.37 98.99 0.297
rs231361 G/A 632/303/44 0.20 98.79 0.321
rs391300 C/T 367/465/133 0.37 97.38 0.457
rs3923113 A/C 743/213/22 0.13 98.69 0.152
rs7172432 A/G 371/485/122 0.37 98. 69 0.058
rs4812829 G/A 329/341/298 0.47 97.68 <0.001
rs7178572 A/G 411/471/88 0.33 97.88 0.004
rs1802295 C/T 780/162/17 0.10 96.77 0.014
rs1359790 G/A 750/131/33 0.10 92.23 <0.001
A/ a: B A VAR / G AR RIS
F2 BTV T AME PRI A O AR L3
Table 2 Comparison of prevalence rates of prediabetesamong the subjects from a tobacco plant
S| RSN W s T 6108 I (%) X 18 P {H
P 3.643 0.056
L) 644 103 15.99
T 347 40 11.53
AERS (%) 36. 667 <0.001
<45 601 54 8.99
=45 390 89 22.82
BT (4F) 24.957 <0.001
<20 544 51 9.38
=20 447 92 20.58
BMI/ ( kg/m?) 23.737 <0.001
<24 566 55 9.72
=24 425 88 20.71
M JH 12.330 <0.001
w5 563 62 11.01
= 428 81 18.93
rel] 4.286 0.038
w 722 94 13.02
o 269 49 18.22
HPL P e 7 32 fk 2.902 0.088
= 584 75 12.84
b 407 68 16.71
rs10906115 3.822 0.148
AA 399 58 14.54
AG 455 73 16.04
GG 122 11 9.02
rs1436955 0.022 0.989
CcC 578 83 14.36
CT 364 51 14.01
TT 42 6 14.29
rs1470579 3.781 0.151
AA 526 66 12.55
AC 391 64 16.37
CcC 57 11 19.30
rs16861329 0.881 0. 644
CcC 656 91 13.87
CT 291 44 15.12
TT 37 7 18.92
rs17584499 1.998 0.368
CcC 804 121 15.05

CT 177 22 12.43
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JiH LLESIN PR i1 9% BRR(%) X {H PH
TT 7 0 0.71

1rs2028299 2.799 0.247
AA 628 88 14.01
AC 309 49 15.86
CC 45 3 6.67

1s2206734 6.878 0.032
CcC 361 41 11.36
CT 485 71 14. 64
TT 131 27 20.61

1s2283228 2.655 0.265
AA 371 62 16.71
AC 471 62 13.00
CC 133 17 12.78

1rs231361 0.030 0.985
GG 632 90 14.24
GA 303 44 14.52
AA 44 6 13.64

1s391300 1.684 0.431
CcC 367 52 14.17
CT 465 73 15.70
TT 133 15 11.28

rs3923113 2.796 0.247
AA 743 114 15.34
AC 213 23 10.80
cC 22 3 13.64

157172432 1.564 0.458
AA 371 54 14.56
AG 485 73 15.05
GG 122 13 10. 66

2.3 BRBRAAH AR L SR E logistic @)2 4 rs2206734 TT F1 rs1470579 CC #7204 JR % B 15
A DIRE PR T3 Sy DR AR S, DL R A M 4% fl R fEks K% (OR 4 >1,P 34 <0.05) ; H rs1470579 i
SNPs Jjy A28 AT 5326 logistic M1 53H7, WREAE MMM RS LA E AR RS HAE (P < 0.05), 1L
W P )L MR AR L BMI S HE D P R R %3,

R3OBHRIAHTHIRZ R N R Z N logistic [m]15 734

Table 3 Multivariable logistic regression analysis of influencing factors for prediabetes

AR i Z R4 B 5, Wald y* i Pl OR(95% CI)
()

=45 <45 0.071 0.011 40.133 <0.001 1.074(1.051 ~1.098)
BML/ (kg/m?)

=24 <24 0.194 0.031 38.255 <0.001 1.214(1.142 ~1.292)
HEL D A M 7 i

B & 0.428 0.195 4.837 0.028 1.535(1.048 ~2.248)
152206734

CT ce 0.355 0.217 2.683 0.101 1.426(0.933 ~2.180)

TT 0.803 0.285 7.966 0.005 2.233(1.278 ~3.901)
1s1470579

AC AA 0.308 0.197 2.442 0.118 1.361(0.925 ~2.004)

cC 0.784 0.357 4.816 0.028 2.190(1.087 ~4.411)
HEY TR 5 2 i+ 151470579 0.656 0.307 4.570 0.033 1.928(1.056 ~3.518)
W -9.964 1.082 84.758 <0.001 0.001

CE PR T AR MR RO BRI AN BMI SR R AR S WUEL A BRI HT T 15 =0, 2 = 15 AR IR, i <45 =0,245 =1;
BML: <24 =0,=24 =1V 55 = 1,40 =2 WM R L PRI . 45 =0, 22 = 1.
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AR L[R5 PR T G 2 XU

CDKALL %% () 85 (& — B t — RNA 38 15 i, &
T L B il G T A B B S S R R S 3R
T h e 2 2R, W 52 50 & 30 B /D B
CDKALL J5 , 3L B 41 = A= il i 5 R e ) T B,
W T CDKALY e P A VE " . GWAS #F5%
S B SNPs 55 2 RUME SR by A 5607 SNPs
{14 e Iz 45 457 55 AT P B9 D) i B IR CDKALL — ol 1y
Ko CDKALY —v1 J&—FpaAE gt i st A gl il
miRNA 354 P45 4 Wi 87 CDKALL 7K, 24 CDKAL]
—v1 BEARET, i miRNA A F: (9 CDCALY B30l 55,
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Fg B Al 1s4712523 R T CDKALL |
M5 2 U OBE BR G A O& B9 SNPs'™ | rs4712523 Al
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— S HE T ARSI 4
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R T B B A R AR AR S & R IGF2BP2 -
rs1470579 CC #5457 05 PRI I ) & 9 KU T s, i
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