AR A 2018 4F 9 H 2 39 %5 9 1 Chin J Sch Health, September 2018, Vol.39,No.9 1429

PR A R XA A RERILE OB ) E M 5 it R

23 R B b

TRUER R NI T 22 B LD TR S g (R fator 2/ N DR RR 55 00 A 2280 i S8 %, I 230032

[ EkERiIREE] A

[hES2EE] R179 B 844.1
[xE=HS]  1000-9817(2018)09-1429-05
[XgER] K DA i78; LE

1891 4F, NZE B KA WA A ( bisphenol A,
BPA)'', 1936 4F:, Dodds 45> fif i B 5L 4] Bk 19 K
BERUIESE T BPA MMERZE 5P, 2000 4F, Ashby 20
FRUCGIESE T BPA J2& — il S B (% BRI o4 23 W6 T 409
(environmental endocrine disrupting, EEDs) , BE T4t A
PRIEH /2 300 2, 0 & gl e AR R . Yt
BPA J7UZ T8 b SR R A F B ) Aotk
i A A T A AR 7, NS A i B 25 B B ]
BEER MK L BPA ER ARG, 7Em i MR
PE B S BT, % 4 BPA 4 Y R B B K
fige ! eIy BPA BRI & h SRR 2R, BT
FEN  BPA Bef 5.0 A B ACBHE RN | )
REREAR Bl 2247 Sy R0 55 008 K A2 A K, 38 23 52 Tl >
AT RO

1 78I BPA E2EXJLEOEIT A B

5, BPA 2% 58 1 L W S N A6 AT o 0]
R EAT PE 22 5. Harley 55 B9 R, 7B BPA
#ie57 B LT R SCHR AR L A TE AR
FITERB G Z Z BT, IR BPA YR 5 B BNAAT
IR ) AR S AE ARG, A0 4 £ RN B 5 e
AT AT GE T 78 3 R, BPA 5 L&A
AT o Ta) i v 2 A v IR E A 2 SR, A K 2 B
AMEAT Ry IR R A2 R AE AR DG 6 AR Z N 2 Fh
GBI 5E A L3847 S P4l 2 48 -2 ( Behavioral
Assessment System for Children—2, BASC-2) #4473
ﬁﬁﬁ‘}ﬂ\]ﬁ?4ﬁﬁ%§(BehaVior Rating Inventory of Execu-

[E€TH] HEXRAKRFBHEL T STH(81330068)
[EZE®BA] BB (1985- ), B, =l A fE 4, EiREE

U, FZERG T 1) R LT AMAEAT R SRR,
[BENEE] FIF5FR, E-mail ; fbtao@ ahmu.edu.cn,
DOI: 10.16835/j.¢nki.1000-9817.2018.09.046

tive Function, BRIEF) #1%5 [& JL 2 & Jj & & -1V
(Wechsler Intelligence Scale for Children -1V, WISC -
IV) WAl 1T BPA 2258 19 8 & JLEEAT Jy [r] 8, 25 5L i
7, PR BPA HTZSE TN 10 475 Lo B AT o ) iUA A
A AFX 58 B 5w (1 SCBK TE 48 1 2E 2 Y. Roen
cl16] {#iFH Achenbach JLE 47}y 3 ( Child Behavioral
Checklist, CBCL) X} 7~9 % iy JLE WEAG s 7R, 7™ il
BPA REHI N B IMEAT A, 5350, 7626 ER
ZMINTT e 7 1if BPA 255 2 & L AIMEAT K
RGBT A AR S5 e, BhAh, g K 3 10
JEI T A — T ULEE = 1) BPA %52 5 3 % L. AT
J R FRHTHEHEBA ST ST o | 7Rl BPA 2568 5 5 B
PIARAT S 0] BRI SR AR A AT Ay 0] R0 6% SC Bk AT S8 32
S, 5 2 N ARAT S Tl R A A AT S ] R £ TR
TGFE L,

HUR, BPA 282 14 LB £ A ARRE IR | TE &
5% 22 3 B S ( attention deficit hyperactivity disorder,
ADHD) , Braun %" B¢ 45 5K W, 72 B BPA B 5%
o 3 % JLE AT A AN 4619 IR BPA R B B3
10 1, I EE 22 B £ RIS AE AR, 1 2% 42 ) 0 41
REI T 22 H S e i IR I i 3 BPA MR By, L
AL 2 ) N 1R TM -2 (Sosial Responsiveness Scale
TM-2, SRS-2) 150 #k 2, Evans %0 {ifi FH A B 58
7 CBCL PEAG ™ HI 28 5 6~ 10 & JLEAT WL R,
ZER R BERIR BPA W 575> CBCL #5370 AHOCH
Geitor B S, FEERMON L R SMETT o Bt AT
R FEREAE XS aB P R R AT R A, B Ok
PREE SR, — TR H PUHEA A5 & B, 7 Hil BPA %5
514 2 ILEINIR T KRR IS 5 X
H5 1 2 W s S ARG, [R5 4 % 55 5
ADHD $in, Zc 2 ADHD FEARAR SCHK ; 18 Bk BE V7 3] 7
B, Z R RHR T GE T S, R A AT
) f12 Philippat 457 fff F K A AR X ) G
(Strength and Difficulties Questionnaire, SDQ) ¥l 7=
B2k 5% BPA X 55 AT N A R2 0, BF TSR 1, BPA YR EE
53 B HmOCRNE RIS B ZEER
JIRBE” oy BRI SR ARG, PR, 4 e A R S )
PR BPA Y2 85, AN Wz SR A ()



1430 AR T AE 2018 4F 9 H 2 39 %5 9 ] Chin J Sch Health, September 2018, Vol.39,No.9

R, JoH R, Bl At i B9 48 DA S 98
ASHE it F) 422 fik

TEIFEE AT A B9 [6) 2R 0T 58 25 AT PP 25 . 36
R —TRAS WF 5T, B 2R SE B L B 23 I
W12 ( Social Responsiveness Scale, SRS) Pk 4% 5
7N, PEHT BPA BREES 4~5 FLER H FEELT N CHR
TG X PG 4% 1L L2 PR fele B A 5% 285
RELW], 71T BPA 2585 7~9 & L A AIRETT N
KBTS XY

2 HEJR BPA REXILEDEIT AR BN

MW A 5T o, B S BPA B EE S L E
ADHD 222 & J AN RAT R fE IR/ AR K A= 55 %
e, & oK — T 4 [ 1 fE R DU & 8 A ( Canadian
Health Measures Survey, CHMS) W9t Bt ,6~11 %
LS ) el E R S BRFEFE RS (attention deficit disor-
der, ADD) 1 ADHD B 55 % 731~ 8.7%,1.5% Fll
2.8% ;SDQ Y Z Bl vE B JT BB 1 480 TR AR TR E
PP R 5 16.9% ,15.0% F1 13.0% ; BPA %55
HILER ARG 25 A 5 (OR=1.59) , YT I, 4
Wr,6~11 % JLE BPA 255 517 KA ZAHOC, HR
HBPA J& 5N RAT R RIS AR AHSC I £ A F Y,
i [ B /R K% Hong 457 fifi | CBCL 12 ) feft
( Learning Disability Evaluation Scale, LDES) iTf%1 089
% 8~11 % )L BPA &8 517 2% 2 FRAE Ay JCHK
KL, IR BPA ¥ 5 CBCL & n) B £5 43 52 1E A 2%
5 LDES ¢ J AR AAHE, 5 CBCL £ I8/ AR 4
MM, 5 LDES WF A PE 5 “WROTHIE, ik,
WL F IR, A5 BPA BBl RE 5 LB T A M) &
AKX, HEMZFER AERIH R, 1A, 3£
] — T 4 ] P A O T A 5% 7, £ DSM-TV P4 L
# ADHD, %K 7.1% , SR E E W, 5%
BPA M JE <H 5 LA LE, R BPA ¥R EE = {7 %L
(1 JLEE ADHD S35 5 (2.9% 1 11.2% ) ;B 1R
o BPA ¥RJE S ADHD &A= BAHSCH Geit2# 5 L (OR
=5.68) , H5 & sAH Ih, I 310 A o & gt
B (OR=10.9),

T R S8 B, A S BPA B EE S L
ADHD B, HA MM, HE M5
5T BPA RS 6~ 12 % JLEAT M [n] 81 5 1K (1) 97 ]
X BRAFE T LAi2 W ADHD (19 )L 2 Sk 95 191 20 At Je
JLFE A XTHRAL , 45 S R B, o 1 41 L R BPA MR &
TXHEZH (3.44 1 1.70 pe/L) , HFEE JL#E R BPA #
JEMIEA, ADHD % AE R3S K, DL IR BPA ¥R JE <
P, AXTHRAL  “SPy ~<Py,” “Pyy~ <P, Fl“=P.."3

AN OR 523510 1.79,7.44 F19.41, 432504 o
P E ML # ADHD 5 2Bl JR 1 BPA Y FE /Y 38
BN, B SCHem E B #m T ™ ) HAh, Weis-
senberger %5 HfF5E %, JL#E ADHD J&—Fp 42 &
BEEAG, R R 4o R A BAE 45
BPA iR /E FEM A E,

BT S, A2 J5 BPA 28855 JL #4532 15
PR At os )@ 5 2 I8 1 S5 OCHK , 7E i [ 2008—
2011 4EFF SR A — I ARSI AIFSE vf i 5 3 il R A S 5 1
[1] 4 ( Social Communication Questionnaire, SCQ) PEAl
BPA 2§21 4 % JLE AL AL RS, 455 R, 77 5 BPA
TR ARSI E AT A G, H 2 BGTT2  SUR) &
NG F  BPA 58 B 3EN 2 A%, Lo B4k 221 58
BRI 11.89% ", AILLIAH, 7= )5 BPA % #% 5 4
& )LE A FER ARG, 5 EAM L, L ER G
BB, PUHEA AP gnik—o “ IR R 5 )L O
AT AT AR BB BT A5 R 3R, L AR J Rl T 3 9
~11 % W pR BPA Wk B2 FNAT SR A Ak (A BE 58 A
CBCL) , 25 R, 7ER 51 B AR 5t A e 1k [l ) 458
AU B E B LR BPA MR 5825 94T AT 40 4R
K3 5<Pys ) BPAVREEAHLL , = P, JR BPA W 5 L#
WRAARANIE | 2 [R]85 T JEL A4 ) 50 1) G R e 322
SCEY A 5 R 2 AR N R S R A A B
g R, L5 7 7 24 82 BPA Y XU (JR BPA ¥
FEP LR 4.12 wg/L) , JRIBFE i BPA K HY 36>
97% , H. BPA Z§&5200 3 % JLE AT ISR,

SR, BAT [F) A0 53 45 R A — 3k, i 58 [& — 10 A
SIBFSE s, ARG BPA 2855 ) L A AR F A FECE
REAESIRT G X RE - 5 40
Wbt Rl U5 %5 B 55 300 BPA BREES S
2 KU b ILERAT A R 20 3L B REfS A B R
A=W NEYOP S M ke 3= G

3 BPA 2EXILEOIEITAHENHLE

1 2007 A5+ —Jm E prph f A S S
LRPEN EEDs % 58 5 ) A\ 2N AT A 00 s Y
ZJG ,EEDs 28552 N0 BRAT N, J0HORE X 4 &N
BRI | Rk A i RS ARG ,  E AT E P Ak
W5, BPA P2RIAT(8) 7 f5 88 4 LB O HA T N5
Mg 14 ] BEML I 324 DL R 5,
3.1 Bf&fmAb 28 K -F Fe Al X Ak 69 F . Narita
UV W BPA SE /N B ARt 2k X3 AR &2
L1 (dopamine, DA) RER G A T . TE4r B B MEL
ULV (] B2 5% T BPA RE Y5 A METS 19 D4 Ay 142 B
FRF N, g L DA 32 AR D de LA /D BRUA 2 i



AR A 2018 4F 9 H 2 39 %5 9 1 Chin J Sch Health, September 2018, Vol.39,No.9 1431

iR B G AR, WA BT AN R L A0 B AT ] A et
WIXF BPA #REE fUS%, [RIRS, B LA FUET A BPA %
FERC A A DA BEG AR, LLK4 S v G P B DA 5, S
MEIE FE TG, NRE ] BPA BEEH ST
RALHEIEFT M, 5 DA FEFN N- R -D- K& %R (N-
methyl-D-aspartic acid, NMDA ) BE & 4t 2L A %, £
FEHEIN T RAREESE (CPu) H Y D2 SZK 45 4 ; F# (K DA
B RIS G | R REAIAR - B 2 AT 5 CAL, CA3
M DG /) NMDA ZIE4547 . BPA Bl M EEITH
HEINATRES KA DA AR 4 AR 5%, B P
et BB ION BN AL AR /N BT 00 I ) R A
(medulla oblongata, MED) H' DA 7K-F ; B AL AF /)N B
Wy A MED ) 32K 22 (DOPAC) 5 DA
Y ELAES

FH0 A RIA R LI R 2 BPA I/ B A
TR - -3-FHE -5 - H BE -4 - 5 Mk N R
(AMPA) ZARW 5 GluR1 AR, I 76 4T U A 2 5 fif
A% h NMDA 32K 3 NR1 #97KFTH 5, B AR
)% 52 B MEPE /N BUTRE S b NMDA A2 4K0F 35 NR1 {7k
SEFEAR, AR TIAE NMDA A2 45 B 70 5 A %
SRR Bt 22 R 2 S N A 51 NMDA 5570 7l 38
I S AMPA () R OR J $E PR G BT AR AR
[
3.2 R AREMGER R AT BN A tERfh
K EEH AMPA ,NMDA &5 %8 fil J5 45 2018 52 14 1 D) fig
Bl A, Xu AR SR, - 285 T BPA
T 2 fih 2 A D5 MR AR I G 2 Ml 25 A 160 s BP A [
R fioh 235 i A 735 A A 200 i 2 i SR T AR 25 4 R R
sl P 52, 455 1 4% s DX A 2 fioh AL v G il R A EF, BPA
RE D 38 b 2R Oh 12 59328 B AN 25 B, IF-4E 30 min N
HERR R SR S A 25 0 T NMDA A2 447 3 NR2B 119
BEER AL, S i 2ok E Y. SN, BPA B
S RCENE /I B D Hh 2 i 25 1) R LG RN XoF 2 ik 5 1T
SE S BN TS ), B HE B 1 28 fi 18] RN T
X, DA fil i B s80a  P J fh i J
3.3 AR R LR AE AR YT EEDs X
NMEA i HEEH, I FE DNA 43 F/KF A
FEHIBEALR WA TN EE S 5T /R, BPA 78
KA SRR R R A R WL g fe , 71 5% BPA
FREE S EUN A DNA AR Ak 2E , Rl el g 5
R FE R Y a5 IR, Csaba " BF 5T R, 75
=10 & B OCHER 55 2 78 BPA S 4MEYE EEDs &
R AR D, SRR S MRS AU, EE
A G AN T RE e S H A B S
T, i fig 38 o 3% 0 a5t % o B 8t 4% 45 7 . BPA 4§

EEDs H5 AR AT G BN Rk B FRAE 24, 51
Rl Vs IS IR oS U R G L o L e S A A ) o
RAZRB 25 BB, P R, WSk BPA 5]
1 FE AL AR A W% 35 25 5 8, AT RE 52 ) 211
PRk, BEA Ui SN RS R R, BPA i B AR SR Ok
55 F1 AR A0 2 0 38 1 725 T AR I 8 246 W %) 1R R °F
i, 2 RN LI 9 BPA 255 T LU ik T4 815
TFARBI R ZIBER -2 40, $28% , BPA BE I fES
T 1 FIE AL S ML 5 i JS AR B BRAT R

4 WRBERE

FARIAI(E) 75 BPA 880 L E O IAT A —
FEREEW , (BBA O AAAE LT T R [, &
I, 5 MO TR EE R B 5 ) L EE O BT R RS ZE AL
Be= o000 T, A S HLE S TR VR AR
2= HHT BPA B EERE 0T R I HL A5 4K
PR H T Sc 5, ik H AT 2% 7 1 0 R
RIRBFFE AR B G R IESEEF UL, S8R X SR 2 ]
AE-5 NS 1 AT A7 7 48 Bl ] 11 52 3] B o))
AR, BT NG W0 3l ) B R 45 0 2 L) RE Y
ANIE], BPA X JLELOIRAT A BV AL T e 5 3h A
3225 H NS S50 SME B AFTE BRI A &
P, SR 4T S—0 B—E W R 2 A Xk AT
AL IR R S Bl PR X B i e, UK, BPA
X N ) F5e A1 TC £ 3 3500 ) & ( no-observed-adverse-
effect level, NOAEL) i T, Frbh, 7645 J5 B0 5%
WA BPA AR R SR A, EA T2 Y
KA ARE AT A 5T, LLWTBA A [A] 1) i A2 2
J&5 BPA XF LB AT A 2 e A AR DG 3Rt 5 i ¢ 3R
FUWEFIBLE], I7-H 2 NOAEL ZVF A, UL & JLEE il
Bl 42 BPA A I .

5 BEH

[1] WOLSTENHOLME J T, RISSMAN E F.The role of bisphenol A in
shaping the brain, epigenomeand behavior[ J ].Horm Behav,2011,59
(3):296-305.

[2] DODDS E C, LAWSON W. Syntheticoestrogenic agents without the
phenanthrene nucleus[ J].Nature,1936( 137) :996-996.

[3] ASHBY J,0DUM J,PATON D, et al.Re-evaluation of the first syn-
thetic estrogen, 1-keto-1,2, 3, 4-tetrahydrophenanthrene , and bisphe-
nol A, using both the ovariectomised rat model used in 1933 and addi-
tional assays[ J].Toxicol Lett,2000,115(3) :231-238.

[4] LETISSIER P R, MOLLARD P.Bisphenol a effects on gonadotroph
function : disruption of pituitary cell-cell communication? [ J].Endo-
crinology ,2016,157(4) :1324-1325.

[5] OLEA N, OLEA-SERRANO F, LARDELLI-CLARET P, et al.Inad-
vertent exposure toxenoestrogens in children[ J].Toxicol Ind Health,

1999,15(1/2) :151-158.



1432

TR 2ERE A 2018 4F 9 A5 39 555 9] Chin J Sch Health,September 2018, Vol.39,No.9

(6]

[10]

[11]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

HARVEY P W.Regulation of endocrine-disrupting chemicals: critical
overview and deficiencies in toxicology and risk assessment for human
health[ J].Best Pract Res Clin Endocrinol Metab,2006,20(1) ;145-
165.

SOOD S,SHEKHAR S.Dimorphic placental stress: a repercussion of
interaction between endocrine disrupting chemicals ( EDCs) and fetal
sex[ J].Med Hypotheses,2017,99(2) :73-75.

CORREIA-SA L, KASPER-SONNENBERG M, SCHUTZE A, et al.
Exposure assessment to bisphenol A (BPA) in Portuguese children by
human biomonitoring[ J].Environ Sci Pollut Res Int,2017,24(35)
27502-27514.

HOWDESHELL K L,PETERMAN P H,JUDY B M, et al.Bisphenol
A is released from used polycarbonate animal cages into water at room
temperature[ J | .Environ Health Perspect,2003,111(9) :1180-1187.
KASNECI A,LEE J S,YUN T J, et al.From the Cover: lifelong expo-
sure of ¢57bl/6n male mice to bisphenol a or bisphenol s reduces re-
covery from a myocardial infarction[ J].Toxicol Sci,2017,159(1) :
189-202.

CASAS M, FORNS J, MARTINEZ D, et al. Exposure to bisphenol A
during pregnancy and child neuropsychological development in the IN-
MA-Sabadell cohort[ J].Environ Res,2015,142(10) :671-679.
KIMBER I.Bisphenol A and immunotoxicpotential ;:a commentary[ J].
Regul Toxicol Pharmacol,2017,90(9) :358-363.

ROSENFELD C S.Neuroendocrine disruption in animal models due to
exposure to bisphenol A analogues[ J].Front Neuroendocrinol, 2017,
47(8) :123-133.

HARLEY K G, GUNIER R B, KOGUT K, et al.Prenatal and early
childhood bisphenol aconcentrations and behavior in school-aged chil-
dren[ J ].Environ Res,2013,126(7) :43-50.

STACY S L,PAPANDONATOS G D,CALAFAT A M, et al.Early life
bisphenol A exposure and neurobehavior at 8years of age: identifying
windows of heightened vulnerability[ J ].Environ Int,2017,107(7) :
258-265.

ROEN E L, WANG Y, CALAFAT A M, et al. Bisphenol A exposure
and behavioral problems among inner city children at 7-9 years of age

[ J].Environ Res,2015,142(10) :739-745.

BRAUN J M, YOLTON K, DIETRICH K N, et al.Prenatal bisphenol A
exposure and early childhood behavior[ J].Environ Health Perspect,
2009,117(12) :1945-1952.

BRAUN J M,MUCKLE G,ARBUCKLE T, et al. Associations of prena-
tal urinary bisphenol A concentrations with child behaviors and cogni-
tive abilities J].Environ Health Perspect,2017,125(6) :067008.
BRAUN J M,KALKBRENNER A E,CALAFAT A M, et al.Impact of
early-life bisphenol A exposure on behavior and executive function in
children[ J].Pediatrics,2011,128(5) :873-882.

EVANS S F,KOBROSLY R W,BARRETT E S, et al.Prenatal bisphe-
nol A exposure and maternally reported behavior in boys and girls[ J].
Neurotoxicology ,2014,45(10) :91-99.

CASAS M, FORNS J, MARTINEZ D, et al. Exposure to bisphenol A
during pregnancy and child neuropsychological development in the IN-
MA-Sabadell cohort[ J].Environ Res,2015,142(10) :671-679.
PHILIPPAT C,NAKIWALA D,CALAFAT A M, et al.Prenatal expo-
sure to nonpersistent endocrine disruptors and behavior in boys at 3

and 5 years[ J | .Environ Health Perspect,2017,125(9) :097014.

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

BRAUN J M,KALKBRENNER A E,JUST A C, et al.Gestational ex-
posure to endocrine-disrupting chemicals and reciprocal social , repeti-
tive, and stereotypic behaviors in 4-and 5-year-old children: the
HOME study[ J].Environ Health Perspect,2014,122(5) :513-520.
MIODOVNIK A,ENGEL S M,ZHU C, et al.Endocrine disruptors and
childhood social impairment|[ J ].Neurotoxicology,2011,32(2) : 261~
267.

ARBUCKLE T E, DAVIS K, BOYLAN K, et al. Bisphenol A,
phthalates and lead and learning and behavioral problems in Canadian
children 6-11 years of age: CHMS 2007-2009( J ]. Neurotoxicology,
2016,54(5) :89-98.

HONG S B,HONG Y C,KIM J W, et al.Bisphenol A in relation to be-
havior and learning of school-age children[ J].J Child Psychol Psychi-
atry,2013,54(8) :890-899.

TEWAR S,AUINGER P,BRAUN J M, et al. Association of bisphenol
a exposure and attention-deficit/hyperactivity disorder in a national
sample of US children[ J].Environ Res,2016,150(10) :112-118.
LI Y,ZHANG H,KUANG H, et al.Relationship between bisphenol A
exposure andattention-deficit/hyperactivity disorder: a case-control
study for primary school children in Guangzhou, China[ J]. Environ
Pollut,2017,235(12) :141-149.

WEISSENBERGER S,PTACEK R, KLICPEROVA-BAKER M, et al.
ADHD , lifestyles andcomorbidities: a call for an holistic perspective-
from medical to societal intervening factors[ J].Front Psychol ,2017,8
(4) :454-454.

LIM Y H,BAE S,KIM B N, et al.Prenatal and postnatal bisphenol A
exposure and social impairment in 4-year-old children [ J]. Environ
Health,2017,16(1) :79-79.

PEREZ-LOBATO R,MUSTIELES V,CALVENTE I, et al. Exposure to
bisphenol A and behavior in school-age children[ J].Neurotoxicology,
2016,53(3) :12-19.

PERERA F,NOLTE E L, WANG Y,et al.Bisphenol A exposure and
symptoms of anxiety and depression among inner city children at 10—
12 years of age[ J].Environ Res,2016,151(11) :195-202.
MASEREJIAN N N, SHRADER P, TRACHTENBERG F L, et al.
Dental sealants and flowable composite restorations and psychosocial ,
neuropsychological , and physical development in children[ J].Pediat-
ric Dent,2014,36(1) :68-75.

LI A A,BAUM M J,MCINTOSH L ], et al.Building a scientific frame-
work for studying hormonal effects on behavior and on the development
of the sexually dimorphic nervous system[ J ].Neurotoxicology, 2008,
29(3) :504-519.

WALF A A.Estradiol reduces anxiety-and depression-like behavior of
aged female mice[ J ].PhysiolBehav,2010,99(2) :169-174.
NARITA M,MIYAGAWA K,MIZUO K, et al.Changes in central do-
paminergic systems and morphine reward by prenatal and neonatal ex-
posure to bisphenol-A in mice; evidence for the importance of exposure
period[ J].Addict Biol,2007,12(2) :167-172.

TIAN Y H,BAEK J H,LEE S Y.Prenatal and postnatal exposure to
bisphenol a induces anxiolytic behaviors and cognitive deficits in mice
[ J].Synapse,2010,64(6) :432-439.

MATSUDA S,MATSUZAWA D,ISHII D, et al.Effects of perinatal ex-
posure to low dose of bisphenol A on anxiety like behavior and dopa-

mine metabolites in brain[ J ].Prog Neuropsychopharmacol Biol Psy-



R 2 A T4 2018 4E 9 A48 39 %45 9] Chin J Sch Health , September

2018, Vol.39,No.9 1433

chiatry,2012,39(2) :273-279.

[39] XU X,HONG X, XIE L, et al.Gestational and lactational exposure to
bisphenol-A affects anxiety-and depression-like behaviors in mice[ J].
Horm Behav,2012,62(4) :480-490.

[40] DINH L,NGUYEN T,SALGADO H,et al.Norepinephrine homogene-
ously inhibits alpha-amino-3-hydroxyl-5-methyl-4-isoxazole-propio-
nate-( AMPAR-) mediated currents in all layers of the temporal cor-
tex of the rat[ J].Neurochem Res,2009,34(11) :1896-1906.

[417 MAENG S,ZARATE CA,DU J,et al.Cellular mechanisms underlying
the antidepressant effects of ketamine ;role of alpha-amino-3-hydroxy-
5-methylisoxazole-4-propionic acid receptors[ J].Biol Psychiat, 2008,
63(4) :349-352.

[42] XU X,XIE L, HONG X, et al. Perinatal exposure to bisphenol-A in-
hibits synaptogenesis and affects the synaptic morphological develop-
ment in offspring male mice[ J].Chemosphere,2013,91(8) ;1073 -
1081.

[43] XU X,LU Y,ZHANG G, et al.Bisphenol A promotes dendritic mor-
phogenesis of hippocampal neurons through estrogen receptor-mediated
ERK1/2 signal pathway[ J].Chemosphere,2014,96(2) :129-137.

[44] XU X,LIU X,ZHANG Q,et al.Sex-specific effects of bisphenol-A on

memory and synaptic structural modification in hippocampus of adult

mice[ J].Horm Behav,2013,63(5) :766-775.

[45] YANG H,HUANG Y,LIU J, et al.Binding modes of environmental en-
docrine disruptors to human serum albumin ;insights from STD-NMR
ITC, spectroscopic and molecular docking studies[ J].Sci Rep,2017,7
(1):11126.

[46] KUNDAKOVIC M,CHAMPAGNE F A.Epigenetic perspective on the
developmental effects of bisphenol A[ J].Brain Behav Immun,2011,
25(6) :1084-1093.

[47] CSABA G.Vitamin-caused faulty perinatal hormonal imprinting and its
consequences in adult age[ J].Physiol Int,2017,104(3) :217-225.

[48] LI G,CHANG H,XIA W,et al. FO maternal BPA exposure induced
glucose intolerance of F2 generation through DNA methylation change
in Gek[ J].Toxicollett,2014,228(3) :192-199.

[49] FARABOLLINI F, PORRINI S.Perinatal exposure to the estrogenic
pollutant bisphenol A affects behavior in male and female rats[ J].
Pharmacol Biochem Behav,1999,64(4) :687-694.

[50] PRUSINSKI L, AL-HENDY A, YANG Q.Developmental exposure to
endocrine disrupting chemicals alters the epigenome ; Identification of
reprogrammed targets[ J ].Gynecol Obstet Res,2016,3(1) :1-6.

Yo B H#A:2018-03-16; {2 [ B #1:2018-05-03

- e -

—EBARREARITYIILEIEEUREILFEE

)ik EAR AEFI, AR, R

VLIRS T B ) o0, 215500

[ XEkFRIRAE] A

[FEI#SFESE] R 1553 R725.7
[XZ=HS] 1000-9817(2018)09-1433-03

[REIR] PORBEWAT % BHR

2016 4 11 F 23 H, #2477 95 s T By 455 o oo
(UF R g ) R0 54l L A 5 i i 4 48
LR BER B 4 2 BN R RS SERER, A
AP Aff R e SR i 2 e 3 L 7 Lk S R RO
B R TR b, e vt S DR 26 N R RTAE T A
AbFE | [F AR S PR BT s ) e i B S L R s
JR KRNI ARV G py , 72T RN R
BUR LA B A 8 R T 1B i R [R) 8% 00 R Bl
KRG B AR, A T AR, A G
TEOLARIE T .

(fEF@A] AR (1979- ), 59 IO ZEBRBT S AL | B EAE
BRI, R EBTSET7 o A A Rl 5 LA 2

DOI: 10.16835/j.¢cnki. 1000-9817.2018.09.047

1 EXRER

AT R LI AT/ NPE PR KPR 3 MRS
16 PR, Hrh/NPE 5 N BEGL, T BE 6 DBEYL, KBE 5
AP, i E I A B 667 4, Hirh 4l L 606 44 , Ui
64, MEER 164, BHETHEARG6L,TTH3 A,
FPERLAS 2 A EHA 1 BIRE L

YT LR S0 g — R A 11 A
22 H NP BER 7K RN —HE /NBE R SR s BERI K
PEAFL, #R TR A ZINATE T 4L, 4Lk
K H UK S I E 7 & A BEARIRAT , b /N BE
PR 1 ASHOKES  RPERUE 1 DRk,

ST FE AL 2 BREARE IR — R/ NEE
TR TRE AUAREC A A R YE, EE R
16 RGO R AT, BANPEGRE S X FRIX,
HE 1 AR TR,
1.2 Fk
1.2.1 @mel3k 11 A 23 H, FaH SR E
20 % R R BRI MR BEBE 112 H A
IR B R, BELURBIM A 11 A 21—23 H,




