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Research advances in the relationship between environmental endocrine disrupting

chemicals and thyroid disease
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[Abstract] Environmental endocrine disrupting chemicals (EDC) are widespread in people” s production and living environment.
Due to a wide variety of endocrine disruptors, they not only interfere with human reproductive system, nervous system and immune
system, but also exert a non-negligible influence on the thyroid, which is the largest endocrine organ in the body. The previous studies
mostly focused on thyroid hormone and histopathology , and few reports were available on the associations between autoimmune thyroid
diseases (AITD) or thyroid cancer (TC) and EDC. Therefore, the current review elucidates the potential adverse effects of EDC on
thyroid, especially in autoimmune thyroid diseases and thyroid cancer, including induction of thyroid autoantibodies and the effect on T
cell differentiation, etc., which may provide a basis for the study of the potential environmental exposure risk factors of autoimmune
thyroid diseases and thyroid cancer, and has positive significance on prevention and treatment of these diseases.
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A5 Z B EDC BRI o

SR, BEAEOF I MERAR 2 5 T EDC X HUAR R
IREMHUR BRI Z KRS, B 47 L1 EDC X A
B 3% PE HR AR 9% 5 (autoimmune thyroid disease,
AITD) 5% HUIR B 93 (thyroid cancer, TC) FY 521 o
1, AR S i PubMed 1IR3 2% 7344040 F1 R
IRIR” , B e Be AITD FITC BIRIFSE , 13 JLZEH UL
f EDC X FLAR i 1 B G5 9 52 Wi K2 m] REAE AL 1
PEATERIAR , AT BE 4 b Ji X — AR A T 58 TAF:
R I Y

1 EDC

5 E PR Z4 EDC 2 O T 58 A A
P VEFAR B SRR EOR AR MR RR &
J8 oy sk A S g BRI SNERE S
HULH) EDC AN 20 5 Bkl  TRAL IR Ak
ESE AN R I B BRIV ST N S 7/ R4
M W 55 22 1 22 AN HILAAR 52 0 1R DA 38R B9 3 25
i, TR PR 0 W87 A2 2% e

2 AITDFATC

AITD J2& 2 T4 = 2 B e ek A 5
PP PERNG o B LG TP AR R ORI Y A &
Ui, anie HOIR B8R 52 AR B4 (thyrotropin recep-
tor antibody , TRAb) 5t HAR B AL W BT (anti-
thyroid peroxidase antibody, TPOAb) | R i Bk &5
PLAK (thyroglobulin antibody, TgAb) 2§ , H: 32 FL Il IR
FEI Ay LA R R 2 RE D8R A e i A B A FROR R 46
(Hashimoto thyroiditis, HT) 35 A HUR B Dh ag TC it A
FEAE ) 9K 18 P B PR HIR B b (diffuse toxic goiter;
Graves disease , GD) DL S HAlh /D DAY | gz 4
RIRA ToIaPE AR S 7 5 ARS8 2591
ARIER A AR PR FEIE S

TC & 53U FR G v e i WL IREIE =2 — , R
AW [ PR O ST R, 2020 4F
IR TC RN HHE A 5 9L, RIRLE TC K HH
10.1/10J7, LB PR R 29 3 4% . fE [, 2020 4 TC %
TR IR T, AR 2P, TC i 8 U i s
BRI 4G RZHTC g o Ak B H AR
(differentiated thyroid cancer, DTC) , AR #fi 20 20 B2
P v 3 SRy L Sk R FE R IR e (papillary thyroid cancer,
PTC) 1 38 Y@ IR B IR Bif 98 (follicular thyroid cancer,
FTC) o XF T 2R 73 A 2 FH AR Jit 98 (anaplastic thyroid
carcinoma, ATC) Fl tH B )™ V2 4= B 6 7% sl L HIG 4T 1

DTC B4, B SRR

BEAERIFSE R AITD 5 TC Z [BIAFAE A TR -k
F, AITD 5 1 PTC A5G, TC 8 1 HUIR AR
PRI L 440 L 92 3 R HE R IR 1 B PR B R A R R
o SCHR S, 3 AR FEOR BB & 9 R 1 1 Tt
PR A ¢, UHIZ EDC, 258 T 4Lt
EDC [4RFE T 5 FRF LI B XS FF PR B 34 A= 43
R REA A S, B R AR . WA TR A
YA MLGEA 2 0k 22 G TS e i X 0 e B A HT H
e I i 2 R SRR R
DA R S % R o] BB 2 1 AR TC A XU

3 EDCi%& AITD BI#L &

ATTD S A5 H 5 B Ay FR i 20 2 U L 40 i
(JEHJE T 40 ) 2, CD8 T 40 i $C i /0, CD4/
CD8 L3 . DT 4 M AR, Th 2 73 20
H A% (interleukin , IL)-18 IL-2 A& IAFEH 5 (tu-
mor necrosis factor, TNF)-a . TPLZ (interferon, IFN)-y
SFANMIIN T, 2 PN RE ;s Th2 AT TL-4
IL-5 FIIL-10, R B 4RAES AL, 7 A4 [ B iR, 25
RV . 4 Th A0SR & PLFant, s K
S HT; 2, 25 Th 40 MR & L, 3% 2L GD
Z UL EAR IS, CD4'CD25 Foxp3 Treg B A
oy M A F L 0T HT 835 18 4 CD4*CD25 Foxp3®
Treg it T FEAIIREZR AL, 4 Hd v 1y B B iz
ANBERAMH]

EDC BE 2 2 32 i HUR R DD BE , TR TR,
BRI AT 2ERE . P98 SR, EDC ] B il 5
W] 50,922 200 A () B0 NI RE L T B s S
AL D 5 Oy =051 & AITD, HEL A 57 K [R) 2l
AN S R O1 DO =11 7 e 7 1y AR N N L
RH UL EDC 5 % AITD Y S B WL K2 %) AITD H 2%
FRIFEI
3.1t B (alkylphenols, Aps) %

Aps & —RARB TR EE MR, )z N T
BEGIBUIN T Al A2 iS5 g A 7= o Horr, 3
1 A (bisphenol A, BPA) f&be J: M LR Z —
BPA 2% n] fil & H B i i) Z L], £ 4% HA A
WEPLER AR 5 1% T 2R 20 B R T Ak g 4 i
R = R HFIR iR ) 282 771 (triiodothyronine,, Ts ) 55
(1),

BPA BLAT 25 A UME R 16 1, 2 5 e SO
MVFZid R PRRESIREE FH UNCO3BI X M Jiit
% 5 3z By Toll #3244 (Toll like receptor, TLR ) % ¢
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M T E I UNCO3BI s AL H Bt
RS, BPA WYFBLHE I R SO0 AT AR HE T 40T AL, 52
M) 3 W24 ™ £ TN -, SEMRIAR SR A0 o0 A o3
INF S 98 75 A #b & I 4% 20 Bl (human peripheral
blood mononuclear cell, PBMC) B385E F104E° . BPA
AT RRAE Z2 R B T 40 M i - rhogs Sk, R RE
& BPA ZEFE/K-F-HUXE N0, %6 B T 48 B 09 4% £k B Thi
PRy 1a] Th2 w75 . BPA n] 3 o 3% % 1k T 4 g
SEG A S Ca™ /8% R i 2l 1R T At A% TR - (N
-AT) I IN CD4T 41 At TL-4 Ff 7 o5 e b
IgE A7KF-, B AR A= F B upARBG -, B it , #Em)
AITD B F ] el o DL i@ 42 7 A= X HUR R Y
B B3, Mg hn AITD W)™ E AL B . Chailurkit
2R E 2 361 BB N M IEFEAS HEAT AT, &
LR E BPA ¥ B2 34 0, I3 TgAb Fl TPOAD ¥ FE
LI 5 0 HT A9 07 22 4RAE B R TgAb A1 TPOAD ¥
FEHE . P IZWFFEIN S 2 5% T BPA 7] GBS 3L
HT i A 545

BPA FI T (53 F- 454+ 43 AL, XLl BPA ] R
VER T B2 AL AR HE PR, I T 5 21K 55 6 L ib
Al RE R EBUR-PURE B F B e sc SUR L BH
IFHORFEIE R DIEE" o XA HEJ& AITD &% 1Y )5
Kz —.

AR, BPA BEME 551 f5 AR hl fioh 2 A PN 3 P

IFN-y  IL4 1117

N/

FMy

il eS

/‘ / \
i Thl =% h’ Thl"Treg i

(reactive oxygen species, ROS) [ 4 1l , S BUA AL N
B, S 5 AR T BUsE R AN A R A B
BPESI

Y64 R 1k, M ANTE 2 BPA 251 TC B &R AL
il R A o 3 30 ) A AT A — 00 17 % BT 5
e, FOIRBR 25757 B TC B8 PRI A BPA R i 25
= T B2, O FLZE TgAb #1 TPOAD B (1952 1 %
HOULEE 3 BPA ¥k B 5 22 5 PR HUIR IR &5 35 Z ) 77 7E
B FE LA OCHE ™, 25 FFriA , BPA 5 HUIR R 4%
T EGTC Z ] AT REAF 7RI & |, {H ik = GIE4fE % W] BPA
A7 HURIRES B TC,
3.2 % &F K (polychlorinated biphenyl, PCB)

PCBAAAE T4 R AR AR IR Tolk Ak &
Prrbo PCBRELLH i3 2 GBI I 28 BRAE AT
IE s 25 g B %) i 0 ZE R 2H 2, DA S AL
(LSTEVI

PR 45 5 HOIR R CR AHARL, PCB T RIR AR
W AR S A5 T IF T BCTRBREE | 4 ) A T TR
MRS ( estrogen receptor, ER) , 75 & 12 % 1K (aro-
matic hydrocarbon receptor, AhR ) 5% HUR i i 2% 32 &
(thyroid hormone receptor, TR)"*', PCB AJ il i |1
AhR ) mRNA FIKZ 553 15 G0 S WA Th1 7 2 Y
SHRTTnsE 5 B g, 151K 1, PCB AT E
i L 4 6 B/ 5 52 AR (sodium/iodine symporter,

MR e

i TNF-a
TNF-a

1 BPAESBESREMNIH

Figure 1 Mechanism of BPA-induced autoimmunity
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NIS ) it il IR IR AR M D RERREAS . AN, B AT ARG
i ALt 2 (deiodinase 2, D102 ) A1 it fif 3 (deiodinase
3,D103) (4 335 S g i JHE AT , sk FOR R R
TR

PCB 51 TC W REA PR HLH , B SCSEBUR T %
PRI B9 B85 R PR R AR S IR . Lerro %1 BF
A, LTI B fih PCB n] R 23 Il A7 i) 10 28
TC AU , AT H 4R 7] B2 H B el A &R
TEA: fir B 14 i PCB P RE S B IR TC Y XK
33 425

VIZ 4R T L B Y B e A s O
A, R BB MG B A 1E AR AR
EDS 520 N 7 RGERY IR DIRE . HED 4 & 2K
BRI i R G, S R IR A DG R 0 &
T RETBRIARS | SO S 2R 587 AR, 155 T 4
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g Jm A LN Bom ) e JE MR A il 7E
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5 AR TERR I AR S X RAH L, 12 X 1R
PRUFN K B 6 sl 1) s /K F- 5 42 I , B TC A&
FRAL TR IR X R s ey b 4 Jm B
ABURE
3.4  ARK = B B (phthalate ester, PAE)

PAE %38 N T 5o B VB S B ARHL R 2
A NFE . S5EZERAL, PAE7E AFISh ) 14
R MER 0N . SR, B A BIFSRAIE
T PAE X HUR BRAH DGR 7 A 52 M0, R KB PAE
5 HBRPBEAT

Liu 555 HEAT H)— TR L I8 A 1 PAE X [l %
A RRER, R BLIR TR SRR Z R F R 2- £ BE-5-%
JE O AR R TR AN 2- £ KL O R SRR — IR I
55 TC IR IR T 1Y KR JAT K o
3.5 BALTFRRAA

TRAGBELA A B F Tl & IORL IR BHRT &
B A A i, RAKBRIARI AT 454 TR 5
FOIR AR BR 25 M (thyroglobulin, Tg) , 3t IE & Bk HY
IR  NTIEZ A K BT IEHARIRDIRE . 1A
SN AT ST 7, 22 TR IR A Tt R VA B AR 1 0
Tg . H IR A 5 S8 AL W) 1 (thyroid peroxidase, TPO) £l
fE IR IR % % 2 1K (thyrotropin receptor, TSHR)
mRNA (3K, 0] FH AR R4 A D BE =
3.6 R#H%E

A 24 A4 A% HOR) BRSO FR TR L AT RE
ok Z2 LR HUAR AR D BE , Qn4i i B, 455

iz 8 H TR, 5200 B LA T 1, 384 0 FF AR IR R
THERAE , BT ARG .

HEAb , FELe R dGHL R AR R BUR N 5 Zeng
S5 A e B MR S A 25 B9 AR L, I 2%
e A 2 (LA A% U] I RE TR RITBR #0551 ) B9 T A8
TC A JRUSE 2.2 5

4 TpH5ERE

Ol £ I BFFE R , EDC AU I HUIR AR 3
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Ik B BPUik, %% AITD, [H I, #l[57 EDC 1 i 1K)
AITD FITC Jt b E %, Al LU ER X EDC 5% [ &
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5 RESREE
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AR — MR IRYE, B, BT M
AT E I FALA 1 BR 1 , A OC EDC 175 & AITD 4L
Wil A E— B uE AR 7E . HUK, AITD 046 HT 7E
N 2R SRR HT S HABZE A ) ATTD , K A
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