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KESSERERALBEENSIRAE BPAERER, AFHYI(PM,) EAFES S5
EHEEMHD Z—, HEER/), RERK, AIUEHSHESYR, BT NS REEEEHE A
BB, IR B AN ARHBRE. BARKRBEZE PV, RESEIF R FIRIRTNEE, BT
Ba) LERRBRE RS 6 AAEGA FIBARE, AL EERFHR) L RIS R/ L 2K
F &, HEFRERHRKTENRG) LNEKABTEIEXEENER. 228 Pm,, ZEE,
FEMR) LZ BN HFR ——BREBRO A2 —ERENFMN, SiEREMRIRERUK IR TF
FARABALR R ERWNH. KAE. DNA BELE, FNZH PM,, BENT BHEF KBRS ERK
FHIREEENREESINTRE B ERTEIER, IR, B UREHERE. HEERES
—RITRER, AXTEMNREZIAREE PM,, SR S22 FIRBRTIEE. BRETHEEM TR
LRNTMHITLSR, BB TERRZILIE PV, RENEE, B BREERIP SR
J LR,
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Research progress on effects of PM, ; exposure during pregnancy on maternal and infant thyroid
function ZHOU Jing', ZHANG Ling’, WANG Chenchen’, WU Shunhua® (1. School of Public Health,
Xinjiang Medical University, Urumqi, Xinjiang 830054, China; 2. Institute of Environmental Health
and Endemic Disease Control, Xinjiang Uygur Autonomous Region Center for Disease Control and
Prevention, Urumgi, Xinjiang 830002, China)

Abstract:

Ambient air pollution has become a widespread global public health problem. As one of the
main components of ambient air pollution, fine particulate matter (PM, ), with its small diameter
and large surface area, can carry a variety of toxic substances and enter the blood circulation di-
rectly through the blood-air barrier, damaging various tissues and organs of human body. Studies
have shown that PM,; exposure during pregnancy can disrupt the mother's and child's thyroid
function. Since the fetal thyroid gland does not begin to develop until around the sixth week of
pregnancy, the fetal thyroid hormone is almost entirely dependent on the mother during early
stages of pregnancy, and maternal thyroid hormone level play a crucial role in the growth and
development of fetus. When a mother is exposed to PM, s during pregnancy, placenta, the "bridge"
between mother and fetus, is also affected to some extent, including changes in placental iodine
uptake and oxidative stress, inflammation, and DNA methylation in placental tissue. Exposure to
PM, s during pregnancy also alters maternal thyroid hormone level and normal placental func-
tion, which can have a detrimental effect on pregnancy outcomes, such as preterm birth, low
birth weight, and neurological abnormalities. This paper reviewed the effects of PM, s exposure
during different trimesters on maternal and infant thyroid function, placental function, and preg-
nancy outcomes, aiming to provide more accurate protection of maternal and fetal health.

Keywords: fine particulate matter; thyroid function; pregnancy exposure; mother and infant; ad-
verse pregnancy outcomes; placenta
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FRRBR R BIR AR ISR _E R AR 4E AL, BB S .
BT 0 IR BRI R BV ThEE, Be) LWEKABSH
KERBRBTAEX, FRBRENERHIREEXE
E, HIRE R Z SNSRI, 8RS BARDN
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JLEEREW, B LHNBERELEEEMNEIRE 6 &
FHIERY, T 3EIREVAT 3 R ERR) LB BT REFE BB
RIS R, NTE BRI EEZREREREERS, 4
544 79 et R IR AR SR R ER (thyroxine, T,) F1 = fet BR K AR
[ B& (triiodothyronine, T,) IBid R B2 Y 85, Bd
JUERRBRB R KT 0] LUAEI 5 B A BB R ESEHE,
MRS LEENE K LB,

HERTERRER, 2T IGRFRRINEE R
BRe®mEE) LR IRERINEE, BFESHFHE)L
=1 FR R B E MER & &, Tapia-Martinez Z P
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FiREI =18, =) L3 A FRIRRIIEERER &
BRI, —IAE 9931 BZEEMNKEATIFAR
R, TR REARET PM, SSHEERERR
BRINEEPERS, AT IRA 3 NAWYREE PV, IF
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XogElR B ET PM, W) | BRIEHERSE
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fe) L. kB KRB KENLEEKENK/NES
XEX, 7 B KM E 5B BARBRZE (free thyroxine, FT,)
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T EBAFIFR R G R B RA, ZH M2 FHAE
PM,, BRESZEAM FT, KEZHMEX, M FT, BERIE
AR BRRBRIDBEBVRIR,, AT BE =& RN B BRIK AR
IhaEePERRY, Qiu FHRR A, 2R PM,s 5B
BAERBEESSREARMEE B IRER RN MmE b
B = 1 BR IR B & (serum free triiodothyronine, FT,) 7K
TR, BOXT—IEEPATIFAR LM, BEETET
REI=NABET PM,; AJBESEIREE 10—17 FBY
ARV IS FT, JREM FT,/FT, BE X, M FT/FT,
BENATERRBEEEREC A =MFREBEEIERN
BB, HEH TR R SATTEEL T R IRERIH
BE R APIRZS™,

AR AR LA RAERA~EE 2RI T, B
B, 3T LIEER BB RRER KRR, XI5T52M
JLERBR BV SRR ER o EEIMNNEI—BURAE LI, 7~
Al PM,; B8 5 H 4 ) L5 5 B IR BR & (total thyrox-
ine, TT,) 7K Z 8] KEX, LEAEEIRFER, mHrE)L
REMAREHN T, RES) L ZEINNLABEHNHERE
BX, At7ER) L EESHRRERHREKTEIIT)L
BEFRERKFE—EFERM, zhao FRIFARIA
7, TR HH PM, , ZRE R SEEHAE FT, KPR, X
B]BE RGN & 3% B FORBR R MERY XUBL, T BHA(R
FRBREMES FRBZLFREBZEEFERRX
%, Eit Pv, s ZEN FRRXBHRMERS X, TR
FHAER PV, REERVE OHRZ —, ZM B PV, BER
NERERREIENEMEFTER XL, BEHER
SMBERBAFEIER D,

Eb FIBYHY ENVIRONAGE 4 FAFIFR R 7 22 B A
PM, EEEXTRE) LFN EHA IR R BRI, RN TR
B HA PM, s BB 5 B I P BV (R BRIR AR BN ER (thyroid
stimulating hormone, TSH ) 7K FT,/FT, (EE 1 1E%,
BEHANDHELHFTFT, @2 Pm, BES
Ba) LB EARE Z B XRBEIH N, BIIFHN—IEE
SRET, BFEMNEHRERER PV, 52) LE 4
B TT, KFEZ2IEEX, T2 31~37 AXBKMIAER
58, lias EERBHATERNARERER, 2
BERA PM, BES A TSH Z B FEEFERN X R,
FEEENERBRIERS TXMXAENBE, M
BB TSH 2SBHAFRIBBERFKT B Neven F
MREM, HZEBARET PV, SRR EBUR
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EREX, XRTHFETSSRAESTFIMMNERR
B, SHMR) LHELBR5TE, Harari-KremerE ™k
MEZBARET PV, SIS E) LEPRME LR
BIXBE, MBEREE MR LA RNFRE) L HINE
N ERRBRERER DB E. B BHN—IBTEIFTIHR

£5R 5 Harari-Kremer FH A I EBEIME, L5RZ&KRA,
L E3Era i B ERE PM, s BESIEMIFE)L
BAER M FIRIRINEE R AERIRBE R,

REZH PV, BB 22 FIRBRTI e &2 AV AR
RMEK 1o

®1 TEZH PM, s FEXZEFRRINEERMATA R

Table 1 Studies on effects of PM, s exposure on maternal and infant thyroid function across different gestational periods
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Qiu (2022) FEEE B ykINl 2528 o Thoee moe  [AME
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= ay= - A iz =
ZREHA Janssen (2017)"* LEFIBS =52 B3Nl 431 PMy gyfﬂﬂmz'sgﬁ%Hﬁmmq]E’JTSH*;*HFT‘/FTJEEJ\
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3 ZHIRE PM,, R

REIEESH) L ZEEZNYIRZIRF, 1
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KR BRIEN PM,s WADZ—, BIfRERTRER
BAQDRI T BRBKNEL, FERMRERK
MWRESZFHGFERRKREEZETFEEREX, XFI8E
AT A LB IR ERERBIREANER
IEEZ — IERh R SR A IMER SR R &
AT PT LAZIA RS EENRR) LA, STRa 2 TheE
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FRERTEZBIWMIGEGE: OBRFIRE,
MiEER) LB S 1EF; OQAFKYSBEHAMARE
AL EFWEH. RIE. DNA BIFE, Yue FIHH
RET, HIRARET PV, SRR ENARFIE
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RIFRR) LR BHRBMIBANEN AN, FERE
MR RER I ZR T ) L R AR = K R RETHeAR %
Eb FIBY ENVIRONAGE H 4 FA IR R 27, 1T i BE HA
PM, ZBESHREMATRRE X, HPREMAER
STHT A ) LR AR R K = £ #M0, Neven FVHA
RWRT, ZBE PV, BESHREBIREZBIEFTE
TR, XM T ERBIFERSSRAESTINRBRE
ST IEE IR, EMBMZRET, VE s
PM,s ZREHIBURE, PV, REMIENACEEREF
£ 5 I A BUR BN HI7 520 AR AR T EE, EItt T
fRZHA PV, B E SHRAMIBEL. 2 FRERIIEEE]
X R, W FBZRENT REIRERBME) LBHE
EREABEABEENE N

FEPERBRINERE SEERAH & EXKIE 0
BX, 8ER~ REEAFE. BRERRL FIEFWIU
R HEABREEY™, BT RRBEERSZ
EIIRR T, BIEIERAZEARE PV, SR EMAR) L
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AEIRR) LHEL TR XBIER. i EYHRET,
228 pPm, BEMN 24 MR AKNFRBELBERNR
BEEHEXY, 8SEBERBREEERR PM, BESF
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INR PV, BERSRFRNTEFEIMIZIZZIR,
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BEESR, AT SRELTE, PV, 2
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