LBREBREER (BEER)

Vol.41 No.9 Sept. 2021 JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE) | 1261

2 HA 2% 5% 90 X — PR B 3 A £ Dh RE 1Y =2 0m KL AL HI T L it fR

wETE', B %
L bR R R EEE B S L R R R LG B AR, g 2000925 2. RIGASEAE A TSN, L
200025

[#ZE] 48% WM (phthalates, PAEs) {E/ETGEH IZAEAE, B—2 I BR8N /0 T4 (environmental endocrine disruptors,
EEDs). MRt S E 24, FHX EEDs 5 R, 22127 T PAEs, HARVMWI ol LLd i iG &, il TR 2 M m s 5006k .
JRE T RE IR FEUR LA K ZR, SL25RGILIET: . 22 PAEs 2 8% 5 G & DIfe 5 5 MO ML A RS20 /m A . A b . dii
ST BRI AR R R A . SRS, T 2 PAES R ERAKCTAENL . 754 PAEs X IR S I RE G 52 SO OCWF Y I, TR 2 HT
WEFE T REAFAE R R PR, AR TR ABIESE PAEs 52 MG ST RE Y 73 F- WL $ Al 52 |

[SE4BIA ] SB2E —FRRR; BN T ; 2085, hah e

[DOI] 10.3969/j.issn.1674-8115.2021.09.020  [FRE4ZES] R12  [XHEIREB] A

Progress in the influence of prenatal exposure to phthalates on placental function and its mechanism
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[Abstract] Phthalates (PAEs) are widespread in life and are a class of environmental endocrine disruptors (EEDs). The abundance of hormone receptors
makes the placenta highly sensitive to EEDs. During pregnancy, women can be exposed to PAEs, and their metabolites can pass through the placenta and
affect its function by interfering with hormone receptors. The dysfunction of placenta will result in fetal growth restriction or, if more severe, fetal death.
Functional placental disruptions linked to phthalates exposures include invasion/migration, oxidative stress, cell differentiation/apoptosis, hormone
secretion and lipid accumulation.In this paper, the exposure level of PAEs during pregnancy is summarized, the mechanism for the effect of phthalates on
placenta is reviewed, and the possible limitations of these studies are discussed, aiming to provide insights for further studies on the potential molecular
mechanism through which PAEs disrupt placental function.
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(docyclohexyl phthalate, DCHP) 4§, EZHTHE . M
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Tab 1 Concentrations of major metabolites of PAEs in pregnant women urine collected from various countries

Country Number Gestational period

MMP MEP MnBP
China 3103 <14 weeks 11.99  11.99 47.27
China 210 <12 weeks 8.30 19.72
China 210 13-27wecks 6.09 27.77
China 210  28-40 weeks 4.42 24.67
Japan 111 9-40weeks 5.7 7.75 46.6
America 446 20-28 weeks 1.6 41.1 9.4
America 378 18-22 weeks 1.92  47.0 13.7
America 50 <12 weeks,22-24 weeks 1.3 68.7 17.9
America 596  Progestation 40.8 10.4
America 132 6,21 and 35 weeks 37.7 10.2
America 380  18-22 weeks, 24-32 weeks 2.2 46.7 16.3
America 168 <13 weeks 30.37 6.04
America 168 14-27 weeks 28.14 5.36
America 168  >28 weeks 28.14 6.98
America 753 <13 weeks 28.4 6.36
Canada 2000 <13 weeks ND 28.00 12.00
Canada 370 <13 weeks ND 25.00 12.00
Netherlands 100 >20 weeks ND 2220 62.2
Norway 116 13-27 weeks 55.0 25.0
Spain 391 <12 weeks 246.0 27.1
Spain 391  28-40 weeks 386.0 28.1
France 473 23-29 weeks 94.0 43.4
Greece 239 10-13 weeks 132.6 33.2

Metabolite of PAEs
Reference

MiBP  MBzP MDEHP MCOP Unit
0.08 139 pg-g';median [16]
11.59 40.09 ng-mL™";GM [12]
10.69 43.93 ng-mL™';GM [12]
9.73 35.13 ng-mL™;GM [12]
3.57 18.5 ng-mL™';median [17]
7.1 5.5 75.5 205  pgrg';GM [18]
9.57 9.47 14.01 ng-mL™';median [19]
1.6 7.7 38.0 ng-mL™";median [20]
6.5 2.7 47.0 ng-mL™';median [4]
6.3 2.5 36.1 ng-mL™";median [4]
10.8 11.9 92.8/(nmol-L™") ng-mL™';median [21]
3.46 298 6558 1540 ng-mL™';GM [22]
4.03 294 6443 12.19 ng'mL™';GM [22]
5.34 331 69.91/(nmol-L™") 13.32 ng-mL’';GM [22]
3.97 331 71.7/(amol-L™") 145 ng-mL';GM [23]
5.20 18.1 ng'mL" ;median [24]
5.40  57.50/(nmol-L™") ng-mL™";median [25]
57.1 11.7 76.9 pg-g';median [26]
20.0 11.0 66.0 ng-mL™';median [27]
28.4 10.6 87.8 pg-g';median [28]
29.8 10.0 80.0 pg-g ' ;median [28]
39.4 18.2 330.0/(nmol-L™") 3.86 ng-mL™';median [5]
38.7 7.0 47.6 ng-g ' smedian [29]

Note: MMP—mono-methyl phthalate; MiBP—mono-isobutyl phthalate; MBzP—mono-benzyl phthalate; MCOP—mono carboxyisooctyl phthalate; ND—not

detected; GM—geometric mean.
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AL RS (mitogen-activated protein kinase, MAPK)
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