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Research progress on mechanisms of typical persistent organic pollutants involved in development
of diabetes mellitus GUO Xiaochen™?, GAO Ming"?, WU Nanxiang®?(1.Hangzhou Medical College,
Hangzhou, Zhejiang 310053, China; 2.Zhejiang Academy of Medical Science, Hangzhou, Zhejiang
310013, China)

Abstract:

Environmental pollution has always been considered as one of the causes of diabetes.
In recent years, many studies have shown that environmental persistent organic pollutants
(POPs) may be closely related to the occurrence and development of diabetes. According to
conventional classification of POPs, taking organochlorine pesticides (dichlorodiphenyltrichloroe
thane, DDT), industrial chemicals (polychlorinated biphenyl, PCB), and industrial by-products
(tetrachlorodibenzo-p-dioxin, TCDD) as representatives, this paper summarized the latest
molecular mechanisms in the pathogenesis of diabetes, and pointed out that in addition to
oxidative stress as a common pathway for various POPs to induce diabetes, the regulations
of PCB and TCDD to other related targets such as hepatocyte nuclear factor 1b (HNF1b),
cytochrome P450 1A1 (CYP1A1) in major links of inflammatory response and pancreatic
developmental defects and the DNA methylation patterns of related genes have become new
research directions. The paper aimed to provide a scientific basis for further research on POPs in
association with pathogenesis of diabetes, and the prevention and treatment of diabetes.

Keywords: persistent organic pollutant; diabetes mellitus; molecular mechanism; glucose and
lipid metabolism; islet function
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thane, DDT) M ER ™), T ¥FERPZREE
Z (polychlorinated biphenyl, PCB) LI T &IF=4)H
RIS — K3 -p- —FEZK (tetrachlorodibenzo-p-dioxin,
TCDD) FH A pOPs TEREFR TR E X BRI IERRETE
DFNFHITERR, BT HRITE MR —T 2R
BOBEEIN, WRLAR B0 POPs 1% /& #E B s B T 41 1
HIT24E, M a1 POPs ¥EFR R BUR VIR AY 3 —
TR USNEIRBISR S /AR EH B,

1 DDT KRHEMAE=Y)

DDT B2—MEMENRIERBF, TTRERRE
FEAIEEEER, BT 00T RERBE B YR
R MIER. EMER. ADWTINFFE, SR TR
HEEMAESIMRR-R, HHERT 2RMNREREE,
EREZERMMX A ILER, EEAERITRFAE
Y)SR50RRA, DOT RREAEF4)2, 2- W - (WREE) -1,
1-— 8 0% (p, p’-dichlorodiphenyldichloroethylene,
p, p’-DDE) S¥EFRAM L EZBFEXZRY, p, p’-DDE
TaMRERSIENTEERESHNERE, SH 2R
YERRI AL,

SRR S ML AR (B # A 7 2 DDT SR EL A3
FMEE5RRRARERENEZIRT, DDT EAH
YRS IESE VA ENHEBREEES S
x¥ERE R, XD FHEIBAR L ERTR
o Singh & @I HE 96 FLIRFPIBFAM AR e L E S
BTHRERE B RE”) 30mgL Fl60mgL*BY
DDT 18hfa, RMEFHHRENNNA YRS ESR
KRB RE, RZEKTEE EAEE, AL RY
RERIEL, BUETZER S6 ERBES, SEANE R
BERZAERY) 1098 [UBL B ER (b /K T/ FR 5 =R
THEBEMEEBNLA[AMRMERIL TIF, BRBEHEZK
RRRABRKELEN, XKRAZKEDDTEEAIBEER
WRCHBSABRAR LR B RINT, MMRSEES
#1ES, BLAERTEANERREI. AN, BHRR
$5H DDTH p, p'-DDE AIEAF I AEANEE S
YMIRAENOT R, IE B FEEEMa iRy, T2
RIMEH— 75 E AT LUBS 0330 BR 215 M T D &)
SHAFREEEY |, SHEE = (adenosine
triphosphate, ATP) £ = 8ENIBIR ; S— A EAI L&
TN RLR ATP BRIE I, RIMA BB LR, 7=
F AT IR R BAIEXVIRE, NTTSHHES5
QEUEREII R E T, RRATEATP N EMEEEH

HAPEZOIER, SAAINEEIES REEHIPER
—1NEERRA, BEFZMIEEERMEEENRE,
ZE T oDTHp, p’-DDEfE, NN =502 ¥ BT
AELHAR S, CAZEATAEAS RRBRAE R AL S LA = SR ER &
IRFR9KE, M H =5 e 4RRRE IR A Se ki (A R BB {if
2, FBRIRAERRER p &1L, M ATP KM FESR
K, MENKAERHERREZEEL ® T AWM p, p’-DDE
B LURBLERIARR, ETALRFITIREERIIN0EE, 1
TEAEFAREARNSRFRENEARESR, SHENK
BB b S LR MR BB F1Z 1B AERE, ELABRRERE R,
P ATP AL AENEERSHAEEZ,
MELNRAFRENEMEFRS, H TR AL
PRICFTEBNERRE, SN AIERERNEE
YEF AR RE P,

£ DT XY LR KA IR 55 & S Y BV S ER #,
DDT X ATP B /&4 BIFK IR 7] B S E LR M (A I I fE A5 A
RN, ATPESS 52 BEEERE, HINEEE
AERE. MERARER B RBZE LTI X 1, pDT #20
ATP BR1ER BY 3 F &I BT BERR /9 DDT iE A MR IR =
BIFr 75 B. AT DDT X ATP ES 2RV VEFR 75 BN F- 15
EAR—EE 1)) oTE R T ATP ESXS DDT BSR4
R R E MRS o

Itb5h, DDT R E S RN ERENIZERMBLEM
MIEREE, HEHHNERFA R ERINE . Song F 1
B EBABATZEZ oM SD KEFIE R 100 mg-kg?
(#R{KE1t) Bp, p’-DDE LB BREIYIRE, L]
[EABRARAR B Z= A £ K EF 2 71 IncRNA H19 ENig iz
XARRRENL, HRILEMESRABER R W
FHEo 1B 00T REAH =i dd RMEZ R ZE
ERRARNAED FHGIENER, SRRBEREE
HRPERRANN— MR,

2 PCB

PcB AEH RIFHIMAEMLS T, FTLUERR
HR. LESCMAERHRE, T ERET Z. PCB
AT KEBZAETIER, BAE52068, RitRER
BZEEMERER, ILFRELI PCB FE SHERK
WEAERBZETFERXE, BRREREPCBHF
T, 1 BUREPR AN 2 BUAR AR AV B SR 1 hn O, BX
EERIIANEEFs89PcB 5 2 BUKE R B Bk A
BEMMBEEX, BN RIERNEPCBESS
RRBRSRIBMNEEIE, ERRERNKIA
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NRPBEERFEXRATENEER, wuFEle
B 1mgkghd* FIER PCBIS3 I/ NE#HITRER, X
MprcB1S3fR TSI EER B RE, SHEBH BN
BEMZUZHIN, RolET T EFARZETF 1b
(hepatocyte nuclear factor 1b, HNF1b) FIEH A H
RS E W ES 1 19FRK, E LB TNEERERS ., HNF1b
AT AR & . RERA4RRE 2 b, BEET AR
BERNTEEEEER, ETHEREPCBIS3IESER
R REMABITIEEPERSAYX TP B Y7, AIE I
EMEKTE, FECEERAMIZE REF «B (nuclear
transcription factor-kB, NF-kB) & &, 5 3 p65 NF-kB
ZEBRIAIE MU AFIEF B4R 1o B4R
NE -6 ERERFHRAREM, BFEEVIEKIERR,
SHEEERHEE. B, P77 I BT F &R
ARKEANG, 1R (E IR SE A F7E 3T3-L1 A8
BB R FRIA 1, IBIRSEE FE RN —F A AR E
¥, AALENEREARESEERESZENEE
NHRRERSEZTERY 1 NL2IBRRRL, HEESE
KR 1 N IR B R AR R BB EE S RN
FI, E KRB R, BT LRSS R, 8]
ZEH AR B RIET, RANIANRDRETR
PCB153 X 4% & I AT LAI& i3 2= W &2 & A 6 A 3T
NF-kB YL & p56 %S A AIE ', #RiT PCB153
& NF-kB IS R IER N RMIEZIER, XTI PCBEL
SlENAFERERNES5BERTATHNRNARA
BEEE N, AF, EZrI—IAR A LI HNF1b 7]
AR 00 RBP4 e N B B AR IR BN B B AR 1
S5NMERSIRIRTERE DY, FIEE#—5 09
333K [EBA PCB153 1% S A HNF1b BY AT LA, HiRE
HNF1b FRIARE=FEI PcB 1R A YIBIF2M,

3 TCDD

TCOD £MAWME Z A FH -p- ZI8H, FIRGFT
WAEFBIEIFEY), BRI TCOD &3 B Y §E# N5
YIRAHIERSBFALR T ER, BEEET ABNRITR
ZHRKRPTCOD RENERBNEREAER 2, AHE
ftt POPs —#¥, TCOD WA 5 [REA LIk =) SEBAMAE M
HRERS 2, FENKRE BRI, SHERBENAEHE
*. 1B BBI1E TCDD S¥ERFI XD FHHI Y
FEHAAMARZENBEIARNET. 9HFINEE
MIRE, U2,3,7, 8- _FKFH-p- ZExE (2, 3,

7, 8-tetrachlorodibenzo-p-dioxin, 2, 3, 7, 8-TCDD)
NEERR, EBEGFRINILKIERE RS i
EIEMERR L BN RDAMINEE, #HMemkSER
Db, REASBRERBNASE. KubiFEP BEALRE
IR EABMARY TCOD T4 EEAY A BRRE F4HAE (human
embryonic stem cells, hESCs) RIFRAR R 21k, FH
EHEZADNARE NIRRT, ZIRFZETCODIES
T hESCs BYDNA R BV R Z, Hifh 7T RHIBRRIE &
1B, BRTZiEMRRREEER 1HNRIE
WREMF, LRI A E RN TCOD BEARER
EBIEMIRE R HRERAR & B FINEE, Ibrahim & 2 5@
ME/NE TCOD A NAHFEAHL P TCOD RELIN,
#5757 d FE FFREAD S B 0 TCDD SR FE 93 B1) Lb BR R R Y
= 725/ 231, BERPTCODRES THMIES
SRR RN E 7T REFH 35K, FFAEH TCOD BYR
E BT 91%~94%, MARERH TCOD BIREN FET
50%~70%, X LEEMHEFR BB TCOD TERR AR AR Al AELL 42 8
EUAALNTIRTE, BRIbZ I, ARRERKFNEHZ KT
FIZETCOD BE, IBEMES/ I\ REDARBERANL
£ P450 1A1 (cytochrome P450 1A1 , CYPIAL) EEHEFR
ARFHIEEIE N CYPIALBEIE Y, REBBRBZIENR D W
BREAANBEZEET TCOD MBI ED WM. B
KINEZEMTCOD/ NERES AL SREEES
SHERRRDMZ NG, gAML TIEZ, KimFE
&I TCDD A LA T RUEEIFE S ERRIATEER
iz, AR 2 BRI AR, XK 5RAE S AAR R
MR~ EENARSHER, HEFEEREREE
S ARz, IGINERFAZER AT,

CYPIALTEAA S EREMHRARBE ™, s LUER
RREARABEZZEET PoPs WEREYINEY), B
ERRRAAR S p AP RIERTMBRFHRE, RNRR
CYPIA1TEBE B HAIEA, XT58 2 TCDD R AR M fR 5
I WIR B EZR M D FAFIEELIRRE X

4 FEHfth

B% £ & poT K H A58 7= 4. pcB A TCDD Fh, i
BERZrPoPs S 5RERFEN L ELIE, N REX
AP, 28 RENZ A8 IREYE (perfluoroalkyl
and polyfluoroalkyl substances, PFASBY) &, HA 7
PFAS 5 ¥E PR o 18 X B E F B SRR & 30, PFAS XY A&
BROSEMIERMRAETERERBLEIEFNEERF
T, ZABMRANKREZ TR FIREBEN

www.jeom.org



556 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2021, 38(5)

AU S EMNERIRER S, AM—FT
fRPFAS IS MM S, 2020 F LuE P @E HMHIRX R
F3 50 nmol-L* B PFAS S0 IR, LI PFAS A] BETERRAR
SN EPHIG, AERENAE, ESER
ZBEF M. suhF P HF 0500 nmol-L! Y £ FF R
(pentadecafluorooctanoic acid, PFOA) X3k 52 FRARZHAE
HEMIER, ZU PFOA BT = LURE KRV g
MEMR. SRR BE IR X ARE TR,
FIEEARRD B AREARFESR, ILMAmET,
XL Ty FREA PFOA B LUEIT 1E 1N &AL M AN LR KL (A
IhBEPERS XY AR AR = & B ZV AR S MR,

5 NEERE

BE%E POPs SHERTAX R N IMRSIEF RN
A, POPs SHEFRFIEXRAVEIE D FHLHIFI(E S @
MRS T EEHR. BUMBIEASZIEPOPsIEL
VERFNERIRE, 79X POPs BEFR R BURILIE
MRMNEIBER. 5ILER, RS RBE R
A . LDDT ARKZHEN ARG EZ @I LN A
PR MBS IZES SHAVERS S ; LIPcB
ARETH T RS ERFEXNBEEZERR A,
RIERMIESHBRSRIENEEIIARNEESH ;
LA TCOD AR T BIF=4N F BiEd R EFRAF
ABEMEDMEINEE, EMESED W, B5ESHE
FR%. REUILL, DDT. PCBF1 TCDD 5 POPs 5 ¥E R i
REZ BT RRRAE S, B —FPHARIEL, f
%, HNF1b. CYP1A1 FEAEX SR SHEREREIEXN D
FHFIAR SR ; BMESERERI POPs B EE, T
BEHIETE) A2, BATEEEE RRIM S FHHIXTAE
PRI ; POPs 3R RIMEF R T UK BRIERE
RNt R AE R IR A TR R LB R R o XTIXLEA I
BITRNAR, BBTREBRBENABNG, HFH
YMERRRIZET R A T IR R, SIb, VURRIIR
BREURFEKPRE. ZSMBRENES, H
FEENRRIBR SN, R, EHRIT PoPs BIEUHEHLH!
BY, HEXBERMARI S EBTEREZANS AN
HIEBERERBENG IR TR RBEREB R K
HRIZEE N,
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