#445-5523: &% | Journal of Environmental and Occupational Medicine | 2024, 41(11)

1319

BRZEMESHEPESXANARAER

fHEm, 285
BYERAKZEAZLTDEFR, 53N B X 563006
BE .

R EZEhEERRESEENRI YRRz —, Ho BN AE R EERAREENHR G, H
i EhELHARE, BIZEREZSME(SNP) BIE— MR —BREFERMNI ZFEN
ERMNIMR, XTHRETS A REE M IRIESZNEURNE, MAZHRGIFTEEEHhE S
NER-FEHEEERS R, LERRRE, EPhELHNGSERZEEZTIEX, o8
TR F R NEST RN 5 B A EROR. S8, mEBmmAE. 5
ZEA. A2 FR. DNARGIEE. 5B Fi%ic ATP B8 2¢ BUp 5 2 ER(ATP202) BXERE S
EPEZ BHXAHTER, EERRFWEPSHNXBLESEER, PRI EEMRHED
FHAEGYIHIRR R A AR REmHY iz
XA B S; RIRE ,; BEREZSN S0 ; S0 ; BEERAE ; %588 ;
THEFF

Advances in study of relationships between gene polymorphisms and manganese poisoning
FU Jiayu, LI Yan (School of Public Health, Zunyi Medical University, Zunyi, Guizhou 563006, Chi-
na)

Abstract:

Occupational manganese poisoning is one of the most important occupational diseases in
China, and it can cause different degrees of damage to various organs of the body, among which
neurotoxicity is particularly obvious. Single nucleotide polymorphism (SNP) refers to the presence
of two or more alleles of a gene in a population. This genetic variation may affect an individual's
sensitivity to environmental toxins, and most cases may be caused by complex gene-environment
interactions. Recent studies have shown that the pathogenesis of manganese poisoning is closely
related to genetic polymorphisms, which can alter the body's susceptibility to manganese by af-
fecting metabolism among other pathways. In this paper, we reviewed the relationships between
genes related to oxidative stress, iron metabolism, neurotransmitter metabolism, zinc trans-
porter, parkinsonism, DNA damage repair, calcium transporting ATPase type 2C member 2 and
manganese poisoning, aiming to explore the key polymorphic genes affecting manganese poi-
soning and to provide genetic insights into the specific mechanisms of manganese poisoning
caused by occupational exposure and its prevention and treatment.
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1 |UMHEXER
1.1 4B P450( cytochrome P450, CYP450)

EHENGS ZEBRRER. E25. BREM
HEMREREX ErfERENTIETARER
SUBAEFEER. RMTRFMRKREA, RSER
A A E R 2 7S M (single nucleotide polymorphism,
SNP) AT BER R MAXT ER R 52 B4

Vinayagamoorthy & "Hff 53 & I 48 §3 CYP450
206 [A) TESRY cvp 2D6 B[R 2850 i m ¥ M ERFRR
THARBRNTREREIATENEPRIPET TA
BY I 3R fE FL R K, H AT gES 5 I $4 Y 1R A5,
R MM EIL R KFERMEBEKFREE, A7 A%
EhE, BREAI CcYraso 206 i S F LL BEE
BRTE, BERYMESEENIREE, S EER
MR 53, cYP4s0 206 BEE A HI 2938 il C/TRE
o MM EEMERERARMENFRIFE
Fo UL EER R CYP4s0 I SNPXTEHREERE
00, 2843 SNP A BE(FEER W A B¥ A BRI 18 M 5
RENERMEM, MELNMNRENEPSFER
F1ER,

1.2 APt H AL s-5# 2 B8 M1/T1(glutathione S-trans-
ferase Mu 1/Theta 1, GSTM1/GSTT1)

RIEZBMERIEES DNA EEFMAASITIZMAE
BERE X, FX L, BEMZRARNE SRR A
FRXAKRESNENREA/ERAR GO ER FE
ZZ BN M, GSTM1. GSTT1 B AR A H S
B 2SN, TS SMRNEYRY, BRI RE
FiafE P s5IRINEEESER, ElhdiES
APMERS SRR RIEEENIER.

Ledn-Mejia ] BA "7E R B A B 5% o S0 22 5
GSTM1 ] GSTT1 LU BB EMMERNERS M
MM EBIBES M, GSTMI. GSTT1 RRAE FiRsk
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DNAR A M AREFE T, UL EERIBTR,GSTMI 5
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*, M GSTM1 5 GSTT1 ERM A& FH KRR %
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1.3 BRI LES(superoxide dismutase, SOD)

SOD E AR E KR A — LB EIE MR (reac-

tive oxygen species, ROS) /A EIeE X IEMH, T2
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W80

Hao ZHF 33 &R B sop 12 & 1, £ #5 (catalase,
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1.4 MTZEINEES-1(heme oxygenase-1, HO-1)

T ENNEEE(heme oxygenase, HO) R ML E %
RAEHR R PBIIRIRES, B T HEAR—Mina il Ho-1
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BI1ER, Ho-1 EEZ AL A PR HO-1 BNIE S, HIE5H
RE AN EE S, SR EMNEWRIRY . SEEEm
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180,

1.5 £EfHZEH(metallothionein, MT)
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2 7S BRI E A (homeostatic iron regulator gene,
HFE) F1%%2$% 28 A (transferrin, TF) BIRERTIRE T 1
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BREAR IR R E R B M. U LR A AR S, £
EHE5MEEAEX, MERENSKTE ZERZ X
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3 fEERAHEBXER
3.1 ZEi& B #21LEB( dopamine beta hydroxylase, DBH)
Chen FWAMR RILIET A242 EE BF] DBH
B A2 FAERNMAT R E R E I INEEER
B X238 00, 2REA DBH EEMANE F 5 Taq | BUESTIML
REEMEES | EMEINEERIFIEE 2 KEPE
EEE(ER, M A1AL. A1A2. A1 FUERJREREH
FESENRIFE R,
3.2 AxBRAHER
AEBRMESXESEEERUMEMEPRENA
BHEPEEZEER, AR 2B TREPRE
ZAGAMEERNREIER, SRRT SRR
(glutamate decarboxylase 1, GAD1) FYEFR 4% 1L 79 v-
[RTE, A8 R-RIIL 2R E%EE (glutamate/as-
partate transporter, GLAST) T 2R IBEI EH ik E
EEEA, REFTHRLM cap1 EFA cviq | iR
ERZAUSRUE B EPEZ REB X KidiE
RAQBRREASSBEERESHESY, SEH
ZMREIET, A E 7 LUBI &0 GADL A GLAST
HIZRAIK N R ik (Bl PR A RERAR E

4 $FEIEEREER

SHHRRZIHR. B TEOEERNERET
2 EATEE S RE A RN, AR AR 39
B 5 8[solute carrier family 39 (zinc transporter), mem-
ber 8, SLC39A8] B— M b LS ERTRVER, TR
EEMOYPREEEEMRSE F¥ T EH 2P
SLC39A8 RiIX R EX MMM LI H, BIE LR
FAHA"Y, —INE FakbR SLC39A8 BRAMIEIYRIR
BF, KNS HENEERE, M SLC39A8 W11 1R
B RIBIANRARNEEEATIER, 2ERAEX
BRI RAMEEERNFECEAPHNIERNRKRE
SLC39A8 MR HAR B 2R EF# UK REIRE
Hm, EVH 28I M AR S, B ERRM
5 A XM RR L £,

VA B H K K& 30 B 52 10[solute carrier family
30(zinc transporter), member 10, SLC30A10] 2 —#4H
fRREEMUNEINIEEED, EE—EMR5IEHE
PENREEH, HoFRAREKEHRELLEIES
NEM RAECRTERERPARIEXEER.
SLC30A10 RE[EMT T iz EAMARKREIZHNT
SHIMENEES, 18R T R R SRS M RISUR S,
FREARPRE, SHEETHIMERNAZEERR

SRFEIRBLIE N, FHM5 I EREHRESME

Broberg & i 33 & I SLC30A10 F B SNP rs
1776029 # rs12064812 LUKz SLC39A8 HHJ rs13107325
ASHABENTIRERZEHRMENES, B REIZ
EHRZITHERE, Wahlberg ZP 533 SE SLC39A8
rs13107325 ENSMUERA TEFEEHESFF AR
FIEEREREE S, M SLC30A10 rs1776929 EFE B!
N FARBRPERENEMEMSEEETEZEER. It
SN AR BT —TUERE M RIUESS T SLC39A8 H
SLC30AI0 N ENZS MBI FEHNESFEMIL
ENEHEABERY,

SR, =T — DU 53R PB SLC30A10-T951 FU 55 %
EEMSHEAEREAEYEY, X—ER 58I
JESERY SLC30A10 RE A= S HE L IMERYE S T
REICE BN, BT SLC30A10 E S HAKEKEFH
HNEZHE, FEELZHHRKRIT, LLARERH
KIEMERERE LRV EIRME TR, H21E
W R IMNEE M RENBERERELFSHHEE
HEATRIEN A EEY, BIER T SLC30A10 RE
K ERAEHRHo

5 MEHEXER

EEREEHERMNENIMREERER, MER
MR—EEMERRARTNEERKD I, BERIRE
—IN\BRREFHFROT LS RPERRTEHIZEX,
HRmANIRTFHORXEXER. FEEEMER-
IMEMEEER, FHERBRAN—HREERSE XN ZE
%ﬁﬁ”o_‘u]o
5.1 o-Xfifi#%ZE H (alpha synuclein, SNCA/PARK1)

PARK1 TEAMHHREZH AL N RBIZERR
M EZIRIT MR R P ORIBHE, B EMEE/RT.
Lucchini "R REAZEIZMES BN snca EER
Z % rs356219 NEE LR 2 SHMEHRFNAE
HENEXATERE, BEERAEESEIHERBIME
REMBEEREZEZBEERITFE LNREER, MX
ARERHTAREBEX NS T RNZ A E M
TR, H AR EEM R BRI 8E,

5.2 ATP fi§ 13A2 & (probable cation-transporting AT-
Pase 13A2, ATP13A2/PARK9)

PARK9 B — M A AIRIZIZER, HRTSRK
5—R5MEZRITHEERRNEZEER. SHREHRER
REXM ATP13A2 BEART WA REEERE Z BT
5 XAMERNREUNF2EMERABANE
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iE"l 1ERIE, PARK9 RE =T Kufor-Rakeb LR &1L,
XZ2—MEVERMMEZRITERR, HFEHERHT
MERZERNMEMEHRESIE, ATP13A2 FIAER
TS ELELRFNAEHRAE(10~22 %), MEE
FHEIHSRRERESTHRHE <50 F)BX,

FE—IHNEARKEDYNT S HRPINE
2, B ATP13A2 FEIBE SHEFRFEXNEEIRIT
M, ATP13A2 ERIR T R ATP13A2 E R &, &
HINRETE L, Rentschler Z“IREA ATP13A2 &M
rs4920608 F rs2871776 R EIEINERBEXNEEAIE
SHARE IR, B LR H, EERBEITHE
RFARIEMZE] PARKS 1B1% Z MBI, PARKI 2
THEHRFNZ RER, ATP13A2 TR ATREENQNEE
HEIT RN LU 5P S X TG RS 1T

HMEREMEEERRERERES SHESE
BEITHARE, XEEREZEZR N EEMIFEREFRE
ZNFEEHEAASHETPSHTEEMLRNER,
EEH— TR IEET ERE S BRI

HYWHESEESHERANXAR, BEARTIFS
XTHEESHERNHAR, RBEFTEREKS
MG IR RBEEBE., EFRFEEEARIR UK
FEEERIIMNE, WEVIREEREMZEER IR
BERREEREMHEBEPAIEEERER, XLRR
HNLZEBMTEERBFI2E ONA BEACNE AR
EERNY, Hr, 8-E S DNA FEELES 1(8-ox-
oguanine DNA glycosylase, 0GG1) . X X BERXX E
#NELA 1(x-ray repair cross complementing 1, XRCC1) «
X S48 8 X X B 4 & A 3(x-ray repair cross comple-
menting 3, XRCC3) . TIBRIEE R X B #EH 1/4(exci-
sion repair cross-complementary gene 1/4, ERCC1/4).
A 22 </ i 2% IFE B S AZ AE A BR N HD BB 1(recombinant
apurinic/apyrimidinic endonuclease 1, APEX1) BRI 7E 1t
HREREXEES,

Coelho H" & 0GG1 rs1052133. APEX1 rs1130
409. ERCC1 rs3212986. ERCC4 rs1800067 X155 5| &2 Y
DNA R{AIZER BE M, XRCC3(241) . XRCC1(399)
XRCC1(194) LAz 0GG1(326) MMV BEETF S
BRENFZRENNMELE S ZE DNA B R4S
% AHILAI 0L, DNA B E B RS E MR FHIRE S
R TR R EEFMERMNEES NG, 2
B RN METHRT UK EF S X

THER R BT, NEEERENGIRER . BIA
MREEF T ABRER R, HAREERINLRAR
HEFRD FHH

ATP2C2 #RFS ATP B SPCA2, AT B FEZEH
IREAREER, Martinelli EC& T ATP2C2 B E H—Fh
FENNTEATE=NIEFH, HEREREMGS
RN ERER, Lt TFSR0M SPCA2 BY ATP BE/E4,
FIEBEFREXRAE, slEMERAFEXTRF.

EESZREAANREZ R ZBMHHAS
MHIB I, MR EENFRERLEFRIANEE
R MK, BRItARAI, MESMNAERS
ST RBUNE. FHRIEER. ALERNHFAE
FER, HFRESSENMERIER AT EEERE
KFER M, BT ERARERRREZSSERNRE
ABEREVEE KT, TR EWTUNERE R tml
FENMZTMS BN EDIRSYPT LURHE A8
REF, LUSHRIN Z BEAXTRNREHE, —R7
R EZMIE SR E RS SN HBER AR FSH
woME, XAEER W AR MAZ BBV R IR T IEE,
HERMAERBECERHNEM. 5L, BERZEM
MANTSRIRNEREZS BRI AUKLERSHR
BB EENE .
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