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Abstract ; Bisphenols are extensively used in the products of daily necessities. In the present study, firstly, we sum-
marized the pollution status of bisphenols, and found that, bisphenols including bisphenol A, bisphenol S, bisphenol
F, and bisphenol AF were detected in indoor dust, surface water, source water of drinking water treatment plant,
sludge of sewage treatment plant, sediment, food especially canned food and beverages, even in human samples
such as urine, blood, placenta, breast milk, amniotic fluid, brain tissue, hair and adipose tissue in many countries.
Compared with adults, fetuses and children are exposed to more bisphenols and more sensitive to bisphenols. We
also investigated the adverse effects of early life exposure to bisphenols, including toxicities to reproductive, nerv-
ous, respiratory, immune, developmental system and obesogenic effects. Our study showed that toxicities of bisphe-
nol A analogues such as bisphenol S and bisphenol F were similar to that of bisphenol A. Further, we provided the
prospect on future researches in terms of standardization of detection methods and development of environmental

epidemiology.
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XU A(bisphenol A, BPA)J& 4Bk i fi i i 7~
i — , B T IR AR B R SR B R R 1 A 7, N
LB % O N W7 P S A ST 2 R SRS S ICES TR
PABARAE B AROD BT RN S5 58 Sl ik 5 UE B
T BPA XHEFEFLE MM O A ARG
PERGA AN R & —Fh RBP4 TR
(environmental endocrine disruptors, EEDs) , #% 4% [ [}
Wi, b, I 4F Ok XUl AF (bisphenol AF,
BPAF) XX AP (bisphenol AP, BPAP) L B (bis-
phenol B, BPB) X[ F (bisphenol F, BPF) X f; P
(bisphenol P, BPP) X S (bisphenol S, BPS)F1 X I}
Z (bisphenol Z, BPZ)%5 BPA 2 UMME AT LA LU
Uz BN TR s B, KRN 28 5 X BPF
F1 BPS 47 A= 7= i sl ik H i 43 51 =ik 1 000 5 t il
10 000 J3 ¢, 7EAR Z2 [ 5 alidth X, H i i il 20 XU
ALY R PR AR B B AT LA E R
R BPA 41, AU 24k G W) (BPA U9 19 A= 7
FIRE FHAE 2 BRYE I ER AR It

WAL A PR AR HLTE G, 1E S -
IKATBE R BRI &N T3, Z eIk E
R BRSO R A L AR i LR L ZE B fir
W RAA Y £ | H X2 5 o Uk, AoEE
VS B AL /RS 78 o T TR = R NG NG R
1Y BR ARG DA Bl EE M R 2w | R R G
BEPE BUIL RN B A B 55 5 T 255 A= i B
AU S A0 7 R Rsg i, o WU 25 &
PR 2 XU A R AR P05 T o s o o R 0
Pl B LB S i v AR N T R L3
fat R HERb =R

1 NEERA ST LI ( Pollution status of bis-
phenols)
1.1 7EMEEA Bh iy oA

G G5 T W 24 G AE IR JKAR T5 0
ORI S BB A b (R R BV L, e 1 B,
Y244 1, BPA .BPAF . BPAP . BPB  BPF , BPP  BPS
F1 BPZ W fb S E G h A R

IR AR E P SR H A g R
B E RN KR R WU A S AR
2017—2019 4F  F E K22 b BPA He i i ik B v ik
37 000 ng- g™, 5 EAHITL39.1 pg-g )", ®mTF
HAEZR,

JKAA . AE R [ 7K 44  BPA | BPS #il BPAF 26
LB SRR Hh i A v R AU Rk B, 2017 4R, TR
20 DMRHHAKAEFRT 7K 5 BPA ¥R B fe g, 1l 3K
349 ng-L™" ,BPS Kz HH{EE M n.d. ~52 ng- L',
IL30] V] R K & b BPA | BPS F1 BPAF K
FEIA 100% , Hod BPS ¥ % 55 (0.28 ~ 67 ng-
LY B Ao I W 4 7 9 BPA 30 JJC 2550 i v
Ji (predicted no-effect concentration, PNEC) 1 500
ng-L’lmO

15l A R EOOR 58 AR R TS
Yerb ki T XA A AR E L5 K Ak
BRT 075 YRR T XU 20 5 W1 v FE AR IR R
BPA (1 520 ng-g™") .BPF (384 ng-g”') .BPS (449 ng
-g” )M BPZ (243 ng-g™"),BPB A, i 3= 2ok
JEF Tl HE R, 78 B B T 5 K AL B 1095
8 FXUER A A W H A A H R SRR H ik
Y] BPA /558 e £ E AU 2K L A4, BPA 1
Bl h 16.7 ~1 210 ng-g™', BPA .BPF HI BPS {4 i}
FAYIH 100% 95.7% 1 89.1% "%

DU XU 24k & W A b 0 S w0 w
ES R 1= I NSl 475 1l O A R =S R M S R T B T AL 7 L R
AR R E TR Y BPA B H ik B s (YU LN
n.d.~13 700 ng-g™"),BPP KK, L H 5 H AR{A
BPA .BPF I BPS A5 1™ 7 38 [ AW i 4k T F
H1 BPS (028 ~69 ng- L") ¥k JE & F BPA (0.19 ~
74 ng-LH"

1.2 fEEs oA

RE AT AN RGN 2
0 TR A A B A N TSR L
FALA T LIRS B R B ARER AR
BES RN BPA MR AL A OGP ) IR fef £ IR
AR P, el AR s 7ok AR F E R
S BPA KRIMIGE 2),

1 92 T R — I A S5Ok FLH AL g | £
FNEEEE 2SS9 AR R A Ja A B, 26 &
&hrf BPA il BPF F)F- ¥ B 43 5 3 ng - g7 AN
0.929 ng-g ', ML B LB IS AU IR g
B A g VR B R RS RN SO A B
GEit o st 9 ARE Sk £ 5 5 308 S b BPA YR
$5(9.97 ng-g™) W f 1 BPF ¥k JIE 4 5 (4.63 ng -
g )P, BPS IR [ £ SRR S R R R
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77.5%); BPA FIRG H R F ik 60.9% , Hoife B 71 Fil M <
LOD %299 ng- g (CFIWE N 4.94 ng-g™'); H
H AR BPA R B B R CF- RN 15.5 ng -
g™y, Hk 2 FG (141 ng-g™') K H(7.76 ng-
g )RR 5 (7.19 ng-g )P R Feomh Sk
BPA . BPB ¥ Ji (- 24 {E) 43 5 5 i% 19.62 ng-g™' .
8.85 ng-g ' P T 2 WiAEEE b E IR E
AR ARG IT K % h BPF SF Rk E N
1.85 mg-kg™'®*,

1.3 fENEA 1

R Ak A Tz T, AT A
WP W A Rz R 2 o S 24k 540, B AT AE N A R I
WREL BERL EOK MG Sk & AN g W 24 A
W 3), —Iah R RS TR AR BT AL
PRI, e % A0 BE 2L A5 A% th BPA K i 22 45 5l Oy
902% .822% .82.1% F179.5% , AN[EFEA 1 BPA
P AR R 8 A LR (4.75 pg-L71) IR
(2.86 wg+ L") JFAl LI (1.71 wg- L) 22 10 1 v
(156 pg-L™") B:F.(0.74 pg-LHFIEF0.53 pg-
kg )P, JERAEAE P TR AR )RR 0 2 8 R
A LR N A Y 5 RO 2465 ¥, f045 BPA | BPS |
BPAF .BPP #il BPAP®" | BPA J& 7 [# JL % JR ik &%
FER R T, JLT- I AT REAS v 2] A s (46 H
R 96%), AR T ik 1.82 ng-L7'PY ) R
SARIX L PR H BPA Fil BPS £t S8 RS 1) e B2
B K A5 R 97 5% F1 98 8% , K Hi e & R
B354 369 ng-L™' #1188 ng-L™'P | FE57 413 1
5%, BPF #iit BPS ik BPA ) F 254,
A A AN K P9 BPF A R & BPS 19 3 f5 A2 4
(74.6% vs. 25.9%) W E L #E R P BPF K R
17 BPA (97% vs. 86% )", H 7 JL# {& Py BPF &
HFE T BPS (83% vs. 78% )™,

PEAN , FE R SAE A A i 20 21T Ee i R J5R)
SR FIRG T AU 94 BPA K il i 22 AR N o
Hl 0 5T BPA K R 2R 53 51 96% il 90% , ¥k JEE
P44 0.68 ng-g™' F10.82 ng- g™ B 7 i 2
HM Sk & BPS M9 A 2R (34%) 5 BPA # ik
(37%)17;42.9% 1) V4 BE 2F 5 A g B 4 40 b K
BPAPY

EAS— 4RI, R A 04 At B XU PEA 25
F2BH | 16 F i {H (hazard quotient, HQ) (PFAM A XL}
FAb G BRI R 5 R A B B RS ) 51 5 48 4K
(hazard index, HI) (PFAh Z2F0 U5 24k & WK & 2 5

(1) SRR R RRE XU Y <1, BEXUER AL A A 1T H 45
A it (estimated daily intake, EDI) oA 4 iz Wi o £ 5 22
2R FILAE I BPA % H ALV HE A f (tolerable daily in-
take, TDI),

2 A BRHEMVBELEYHNA RN (Ad-
verse effects of early life exposure to bisphenols)

ORI Z 5T 3R B R 2L A %) LI
(PR R T 52 L 3 0L 2 AT 1) 9 5 1 A I R
RO XA R T, S BB sk AR
Je BN RAgE R 25 R 1 KU ™ AH S BB L
FLE W 25 5% %) EEDs fUNH , JR N — k& A7
o AR R EE B Bl A 0y Y 22 =Y R LA
JLEEFE KRR E B HE 2 I iEWRICR il R im
TS RB L B &™) 4 b AU 2R G W 25 TR A
R RINAUARLL AR R B BB, R R
WA TE X AR T L AR 91 5 U™
2.1 ‘EFHFRME

FL1F 1979 4F  Henderson 2™ 42 H 1L . 7E S2 AL
GBS B R ARG o R SR AU Y G R R
14 4E 7, Sharpe FI Skakkebaek ™ 2 H | AL 22 ALJE
oA 55 PR A R AT A B S I T B4 RS T T
e mE 5 i, 2 i 5 A 2 ME R RN 1 R B Ak
i T R 55 1 A B R A B R DG EEVE T, TR E AL
Tl G ) LA 170 52 15t 14 15 10 3 B0 1 R 3= /KT
%, TSR BRI L R B 2B .

g st gE s 7 SD KB H ik BPA |
BPS Fl BPF /5,5 wg-kg™" BPA {df i1 5 £ 51 v 45
i PR B AT SRR T, 5 S LA R
BN 5 g kg™ BPS il 5 4 CHR O 3 A
AL T—E Bl A R B FEAIR, 175 5 22 AL AR U
I35 pg-kg™ BPF SBUB T 80% FC L H SR U™,
PEJEACHE D SRR S5 AR 52 B 15 20 2 5 6 AT
FW RIS i BPA BlCH 2RI o 25 5 | e A= B 5¢
PEEST R AR B8R T R i BPA, L MEPE AR AR
91 RN PR AR e A A | I AR A AR R KO
REAIRH 2 30 Wistar K ERAGAF 52 2 W, M A= S i B
[A] 25 Tt 100 mg-ke™ i) BPF n] G HMEdE 55
AAX R, B 74 (500 mg-kg ') BPF %5 5 8k
PRI I R E RI(H RS 8 KE
FEIREE 19 R)EFIE BPS (200 pg-kg™' -d " )FFE ]
S CD-1 /)N B 57 R B 51 rb i 3 38 07 28 3k [ 3%
ST (15312 I SR AW AT 2=

N
F=1=
He
A,
=
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2.2 thastk

MAITCHR B R (s R e 2 il
KA BERS Y BRI T) VR i 0 — A 2 3] 5 45
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