H310127

Py

—Bishenol-A%

=Ni= I

RIEIKRF

/ —_ ]
/ 1
=

=
=
'\

NINN



X7/ —ILA
2,2-bis(4-hydroxyphenyl)propane
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A 7x/—NA (BPA, 22-¥Z (4-BE FOFT 7o) F0s8r) i3, FRE40-50H 8 & - A S
W, FOHLOHIFFEIA—FF—FrHEBEZFFR BIROSEERE LTH AT S, HET
G BERHFAHESMEE L - TRHE, £ —F32— PEIZFLESESORERFEREIRIZEAY
fThhTthod, /4 BENTHREZLLIEEEHIZ2WTIE, HEARGESON A Fo4 Y2k s
FFET0.005 g gmLEL T, MM T00l ugmLll FERoTwE, €070, WABEOER T/ —
ABERE T10ERFICHETRIBICEHE S, Bkt L ThEvlLAntdoaTwa, — T, BPALEE
EOBEEL S (BPAME/LSY) FELHMINLTETWwS, T2 TIRBPAO#EG OB X FRER
Rz A, BPAME LSO EBERE I ZoWTHREL 2.

BAEOBREEEDHRBELEICEVWTIZ, RYUA—FRx— FPIBRERVRE - 2ELrOLDODERT T/ — L
A DRI E 2. 5ug/ml (2. 5ppm) UTEHBRLTWET.

X EHEASFICE. EBOBERZHHIET 52720, AEICKRYIFLYTL7XZL— D7 1 ILLDRLN
TWEH0LHBM, ERT7x/ —ILAZRRETEIRFUBEBICLIANERENAINTLELDOHAEL
Hl)ET,

AN TEE INBFEERSRICOVWTIE, EX 72/ —ILADAHEEEARKETO. 005 p pmlUTF, B
EETO, O1lppmUTeERELHIC, AREBEEFICL>-TEENAERYBEALREINTETCEY, 20
0 SFETRICIFERELTOHARTZAVHFIESINTWLWET,

B, 2006 FORMEEOENRBEIL., 11428 > (BE3L9A L, @A 82375 ) T, BARmALE
ED2%% EHTWET, —AH. BREHEOERNMRBESIZ331.6/5 ~> (EAE3255A8 >, BABLIAE M) T
CIFEAEDPEHERTT,



£ X / =/ —JLA (BPA : CAS No.80-05-7)

BPAD % : Y. B FE A (EEF. aiE. £ 0fM) |

AN H0E] (ﬁﬂb . KR . BFMAIERLE, it\ BPAIXA Y H—F %
— MRe. THEE R E DR 7 x/ —I)VEfE, AU TX
T, BBhIER), Bl LLEF., =75 (RUYILLky, EX
TLAIRNPMYUTY. RUTYUL—F) OFERELTHELDON S,
SR EP BT EREEE (b8 X 73 EE IEHEP&W/\ X7 1/ —ILA
) X 7 MR EE| #¢ld. BPAD2003EFEDRNEEAL26,674 > R
y jv(—f)z— ~ETRE 302,955 F > (71%) . TR #IEA65,315 k
\/ 15% o

# . https://www.env.go.jp/chemi/report/h16-01/pdf/chap01/02 2 15.pdf
##: http://www.nite.qo.|p/data/000010066.pdf



https://www.env.go.jp/chemi/report/h16-01/pdf/chap01/02_2_15.pdf
http://www.nite.go.jp/data/000010066.pdf
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http://j-net21.smrj.go.ip/well/reach/column/171201.htm!|



http://j-net21.smrj.go.jp/well/reach/column/171201.html

MElo#E)m EU

c INEES (EC) Z2017FE58258. ItEiE4S (2009748 /EC)
@Bﬁ)zﬁll ARE SN TWAFERCDOIFmATmD FHMEITITE F 72 1%
FHAOICANS Z é:%ex L 7-ItE R OBPAICES T A5 TE#IRE
%aﬁz?%%,/\% ( (EU) 2017,/7898) #EBMICAT#L FL
1= T OWIEIC OEUEJEE!?E DOEZIDOF#RCICINE S N TUL S
EX7 ./ —ILADBITRE IZREFED0.1mg,LHwn. 0.04mg,LIC
ZTE XN, 2018F11 8268 A H@E A,

#. http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017L0898&from=EN



http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017L0898&from=EN

USA —EPA
« EPA (BRIZEIRZET) M “Bisphenol A Action Plan” T, %581t & %57
., “Bisphenol A Action Plan” Tl%. BPA% (& 8 X N 7B S DR S
SEAENUSATER I N BBPADS % K= 5&5 IRIENOHEH =]
FE1005 K> l\%ﬁit_zé EPAIZ. KAEEMEDBENLEZEIZ DU
TR, —7A. EPAIFRREZERA (FDA) | mREBEL Y X —
(CDC) . E:rmEBRIZHICAT (NIEHS) ZF| Ji%)BPA IF<CEICL D
- l\@ﬁqé %3%'375:n$ﬁﬂb DR Y X7 ZOWVWTHXTISDEM
% 1R ET,
e Bisphenol A Action Plan :

https://www.epa.gov/sites/production/files/2015-09/documents/bpa action plan.pdf

I-H



https://www.epa.gov/sites/production/files/2015-09/documents/bpa_action_plan.pdf

USA = FDA
- FDAIZBPAD &R FSIRICE § 2 1ER A B 4

s B Z2ZE L, BEM. v EhY T (sz D T-HIZ DK
eww;iﬁwﬁ:ﬁm,<uwﬂﬁf/@:/7> 'E_Wﬂ*ig
R ICHETFOBPAR—XOMBIZ{ER LAWLWE D | ﬁ%ﬁft

« FAQT [FDAIZLEAHFE Z 1T\, BPAO LM ICET 8B DO
Ll Ea—L7o BRARPLO0EREICHBITEBPAOIREAGEINT
WAERIZZETH S| EEE,

« BPAD [EFERIE| # #I12DW T, FDAE LT b3 E = & 123
ﬁggﬁbfrﬁﬁﬁﬂil%%%T%U ZDFBRELLT T fi
7L 75 | K%EEO [{EFAEZ DBPAIZ AfEE %75[/73\»\75\ ?

i

(

HORRICITRS MRS 2] LOBREE LFERARDZORH %
78ft, L T3
« # ! https://www.fda.gov/newsevents/publichealthfocus/ucm064437.htm#requlations

# # : https://www.fda.qgov/downloads/Food/IngredientsPackagingl abeling/FoodAdditivesingredients/UCM424074.pdf



https://www.fda.gov/newsevents/publichealthfocus/ucm064437.htm#regulations
https://www.fda.gov/downloads/Food/IngredientsPackagingLabeling/FoodAdditivesIngredients/UCM424074.pdf
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BEMTEEEERBRICLS [EX 7/ —IILAICDOWTOD
&A| (FER22FE1H15 E%ﬁ) # T [B5% w%%%’i; X, {L=EYWE
HREREL YD) ZDILFEYENAERICERYIAZTNAAIEELH D Z & H
S TS DREREEHIET 370, BREEEIC iofﬁﬁénf

B, ELRLOICIETRBEENEDLOONTWET, | E0E,

EREEEORKBEE I CHEVNT, RY h—Fhx— FEEXRERUVEEE
aIEE A bODBPAGD/%?MnK%E%E?l&%Z 5ug,/ml (2.5ppm) LUTF EHIRR L
TL\%O (* Elzlgd)%ﬁ,%u%—% /ﬁl__li> o

# @ http://www.mhlw.go.jp/topics/bukyoku/iyaku/kigu/topics/080707-1.html
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http://www.mhlw.go.jp/topics/bukyoku/iyaku/kigu/topics/080707-1.html

« HEZETIZ. [BPADOEIAIR~DF %i*”fjta“%l_%m # .
F2011£—6)%15L/<|§¢ T, RUH—Rx— FEERITEIER R LOBPA%
SOOI DOEIHRDEE ZZ | F | F2011£_9)%15w¢;c BPA%
SLFRY h—Fx— FELIBOEIMRCZ DD FH REMIIROE A KO
e a2 L, &EEXIEEmAEID u:—/m%{t%%ﬂ & B,

. ru%?‘rlqﬁﬁ@/%ﬂa:/ﬂﬂ 1F100°CZ= B A TlE7a v 7 VAN 7T XFy IR I
S EEERE L U HE Ul)_i_'é_i NT-ICEFE L. MEHBPAANIEINNT 5 7-
&5\ SEh8s AN OLIETKIT 2HENBH 2D, 77 AF v 7 DEE
B 7= 12, E%‘%%Kﬁ%@T?E%WEL@L\J CEEERH#A H#H LT WD,
US-FDA & I_] C<GB/T16288IC &k Al — K“7T"£7-1£“53"1Z. BPA
B8 O Al et = HEFY,

# . http://www.miit.gov.cn/n1146295/n1652858/n1652930/n4509650/c4509758/content.html
# # @ http://baby.sina.com.cn/11/0106/2011-06-01/1012185250.shtml



http://www.miit.gov.cn/n1146295/n1652858/n1652930/n4509650/c4509758/content.html
http://baby.sina.com.cn/11/0106/2011-06-01/1012185250.shtml

REACH & BPA

« BPAIZREACHREIDOCLSIZHETFE S . SRWICHEZEXIV FEaYaE)
C Yo Al ELIANESunset Date (EFmEIEH) Az B,

e Sunset Date{f£(5. REACH#REAIZE565:6I8(C & V) CLPARANZE 115318
(MtEZ| Sectionl.1.2.2) ICEDH DA Hhy FAT7EULEEEIEZZ &N
2 Xf. CLP#RAN BY/EZI Section1.1.2.2TlZ. BPAIZEEEMIBT
KIHFEERERENED SN TH BT, Section 3.7.312 L Y 0.3%,

« N < BLEME (5B575%f) [ZREACHARBIZES5656IEIC XL V) 0.1% A
/}Er—BEJIo

http://j-net?21.smrj.go.ip/well/reach/column/171201.htm!|



http://j-net21.smrj.go.jp/well/reach/column/171201.html

In utero exposure of BPA & DEHP led to a low

male-to-female sex ratio in offsprings (mice)
Wei X, Wan HT, Zhan YG, Wong MH, Giesy JP, Wong CKC (2012) ESPR 19
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#p<0.05
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Effects of perinatal exposure to 0.1, 1 or 10 mg BPA+DEHP/kg/day on
(A)sex ratio of offspring -A significant decrease of male to female sex ratio

in the offspring

(B) Significant reductions in testicular weights

Adverse effects of EDCs- more striking when the exposure occurs
during embryonic development.
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New Tindings about plastics.
Consumer Reports 64(May): 28.

« Parents become rightly upset when they read news accounts of federal inspectors
finding insect bits, pesticides, and other contaminants lacing foods that their children
will eat. A new Japanese study now suggests that the plastic tableware and
containers from which we often serve toods may contribute adulterants of their own—
hormone-mimicking building blocks of a plastic.

« Roughly 95 percent of all baby bottles currently on the market are made of

polycarbonate. As the po/yin polycarbonate implies, this plastic is a polymer—a
chainlike molecule constructed by linking up individual units of a common chemical.

In this case, each link is a molecule of bisphenol A.

« Toxicologist Koji Arizono of the Prefectural University of Kumamoto, Japan, and his
colleagues tested 10 different brands of polycarbonate baby bottles—purchased in
the United States, Germany, Japan, Korea, Malaysia, and the Philippines—along with
other types of clear-plastic tableware. When heated, all leached bisphenol A, a
chemical that mimics the hormone estrogen, into the liquids they held.

 Takao Y., Lee H.C., Ishibashi Y., Kohra S., Tominaga N., Arizono K. (1998). Fast screening
method for bisphenol A in environmental water and in food by solid-phase microextraction.

Journal of Health Science. 45:P-39.
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-%Km%$<zhtsz\J—T4?a—7%
ND~229 ug (1&EH»7=-Y) (Brotonsn)

o ?L'FLJ RS e 0.1~13.2 ppb (Biles »)

- AU ETE D a—k— 3.3~213 ppb (11/13)
%PJS 8 5~90 ppb (4/9), Z 3. 7~22 opb (5/8)
EE 13ppb(1/1o>, & REE ND(0/7)

o AP - EAELCEEYS)  ND~319 ng/g




%'2[%'::'@ X7/ —ILA

ﬁﬂ)l ch (2/2> 10-11 ng/g
B¥5248 (14/14) 2.3-75 ng/g (R4 — ka3 —>)
HEHE (4/4) tr -7.3 ng/g
: u)kw et (2/3) 11-86ng/s (h~w P _R—X
b
o MEHETINL D N4E (4/5) tr-2.2 ng/g
=148 (2/37) tr -6.3 ng/g
B¥52 - 525248 (0/13) nd
- FEE(0/3) nd, F.EL5 (0/6) nd
- Sl (36/42) 0.14-5.3 ng/gs (55, 2001)




X7 1/ —I)ILAIC KL AEEE
O K[EE P A DRefference Dose (RfD)L

50ug/kgﬂ-<_a /day RN EBEAERIFZEZL L
2= Em@jﬂﬂﬁbwﬁwg

112%%;50 kg DiHE O.8ug/kgﬁiEﬂ/day<R f DO
QIREODEE=DNHLD—HIEBEE

0.11~0.61ug, ¥390.22 ug <W Ey&wﬂ&ﬁ)

{RE50 kg 4.4 ng/kgTZIKEi/éay (R f D?®1/10000)
SEMAROFRE L THTHEA—T 4 2T

L PILEZ I 2= bDIRFUBIREDH DD

EEE L KRIBISED L7,



Bisphenol A concentration

(u g/g creatinine)
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Substances used in thermal paper placed on the EU market by EU manufacturers
In 2016 and 2017 (tonnes)

Developer 2016 2017 Change
Bisphenol A 2,606 2,176 +7%
Bisphenol S 200 397 +98%
Other developer 1,065 1,022 -4%
Total 3,871 4,195 +8%

https://chemicalwatch.com/67156/bps-rapidly-replacing-bpa-in-thermal-paper-
echa-survey



OPEN @ ACCESS Freely available online @ PLOS | ONE

Holding Thermal Receipt Paper and Eating Food after
Using Hand Sanitizer Results in High Serum Bioactive
and Urine Total Levels of Bisphenol A (BPA)

Annette M. Hormann', Frederick S. vom Saal’, Susan C. Nagel?, Richard W. Stahlhut’, Carol L. Moyer’,
Mark R. Ellersieck®, Wade V. Welshons?, Pierre-Louis Toutain>®, Julia A. Taylor™

PLoS ONE 9(10):e110509

Table 1. BPA and BPS concentrations in 50 thermal paper receipt samples.

Chemical in paper mg/g receipt mg/8x12 cm receipt
BPA-positive (44%) 196+1.0 9.0+04

(11.5-26.3) (6.1-11.3)
BPS-positive (52%) 23.5+0.7 10.8+0.3

(15.2-30.1) (7.1-13.2)

Two (4%) of 50 papers tested did not contain either BPA or BPS and did not show any estrogenic activity in a MCF-7 breast cancer cell proliferation assay (data not
shown). Values are mean*SEM, with the range of measured values given in parentheses. See Section S2 in File 51 for individual receipt data.
doi:10.1371/journal pone.0110509.t001


https://www.researchgate.net/journal/1932-6203_PLoS_ONE

Table 1 Receipt characteristics.
Receipt category 0 BPA content (mg/g BPS content (mg/g BPSIP content (mg/g
paper)? paper)? paper)?
19.6 £4.7 (mean % o
BPA 33 SD) 19.3 (median) 254 (6%)>LOD 0e 004y > LOD
maximum = 1.09
7.0-36.0 (range)
15.0 £ 2.6 (mean %
0}
BPS 32 rlr/] 2?( i(rf] j’r% ~ '62? SD) 14.6 (median)  0/32 (0%) > LOD
e 11.9-26.2 (range)
13.5+ 0.9 (mean +
0 ¢}
RS RS 12.4-14.8 (range)
Non-cashiers 25 NA NA NA

Abbreviations: BPA, bisphenol A; BPS, bisphenol S; BPSIP, 4-hydroxyphenyl 4-isoprooxyphenylsulfone; LOD, limit
of detection; NA, not applicable. LODs were 0.2 mg BPA/g paper, 0.02 mg BPS/g paper, and 0.07 mg BPSIP/g paper.

aDivide by 10 to convert mg/g paper to percent of paper weight.
Environmental Health Perspectives volumel24 numberd 437—-444 April 2016

Bisphenol A, Bisphenol S, and 4-Hydroxyphenyl 4-lsoprooxyphenylsulfone
(BPSIP) in Urine and Blood of Cashiers

Kristina A. Thayer,! Kyla W. Taylor,! Stavros Garantziotis,Z Shepherd H. Schurman,Z Grace E. Kissling,?
Dawn Hunt,?2 Brenda Herbert,? Rebecca Church,? Rachael Jankowich,Z Mona I. Churchwell,® Richard C. Scheri?
Linda S. Birnbaum,” and John R. Bucher!



Elevated Concentrations of Bisphenols, Benzophenones, and Antimicrobials in Pantyhose Collected

from Six Countries
Environ Sci Technol. 2018 Sep 18:52(18):10812-10819. doi: 10.1021/acs.est.8b03129. Epub 2018 Aug 23.
Li AJ1, Kannan K

Several brands of pantyhose contained BPS, bisphenol F (BPF), benzophenone-1 (BP-1), ethyl-paraben (EtP),
and TCC at concentrations of mg/g. Benzophenone-3 (BP-3), 4-hydroxy benzoic acid (4-HB), and methyl-
(MeP) and propyl-parabens (PrP) were found in =85% of the samples at median concentrations on the order
of several tens to hundreds of ng/g fabric(Several 1000ppm BPS and BP-1..

Spandex
Japan and China -

highest

21-50% Spandex contained the highest
concentrations of BPS (2.2 mg/g), BP-1 (2.4
mg/g), and EtP (88 ug/g).

Calculated dermal exposure doses to BPS,
BP-1, and EtP by women via pantyhose
were as high as 45900, 50 600, and 1800
picograms per kilogram of body weight per
day, respectively.



https://www.ncbi.nlm.nih.gov/pubmed/30137966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=30137966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kannan%20K%5BAuthor%5D&cauthor=true&cauthor_uid=30137966
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B/MERBRENVTG2REFHIREM): BPA=50 pM, BPC=<0.5 uM, BPAF=5 pM
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TR (SLig2aBERLIA % )

N=2/% X3 SHERAIR : IEKAIREE
t"'%mn[ﬁ 25 + 1°C

— 9 —19%

= = J¢EIHA : 16h : 8h (RAHA:AEHR)

T - 4~E§HHFEﬁ 96h

- — I/I*"J'Vf/l‘ FETEHR
200mMLBE —H — SUEREE :© BPA: HERX, 4.0~30 mg/L
15@{4/100mL (Bt 1.2)

MBP : 3B, 1.3~3.1 mg/L
(2Akk 1.2)
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Sr—L IVFRAV P TR, SMER
301E/30mL SRR
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LFE
(96h-LC,f#) (LOEC)
E2 2970 1250
BPA 15000 12500
MBP 1600 2500

B3 Tpg/LTRLT

FARZAW-eREIR S HRERIZH VT, MBPA96h-LC501E 1.6 mg/L,
SZIENEAL-IBEEE BESRABRICH VT, MBPODLOECIE 2.5 mg/LE
FHEh, BPALLEE L TENRENHIERUSERESVSEERL,
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REICHBITATR A4SV EHRE

(L GSI HSI VTGELE IZXFAFY
(LOEC) (LOEC) (LOEC) SEE i
Eo > 0.08 > 0.08 0.04 100 (100)
BRPA > 2000 > 2000 1000 0.004 (0.0035)
MBP >111.1 37.0 4.1 1.0 (6.6)

a Estradiol-17p D& Z100&L=EZ DX FEETRL.

( )RIXEER two-hybrid BRI KSR EMHIEEZ TS . HAIIX £ Tug/Lo
g VTG E [EMBP-4.1 pg/L (LOEC) B2 Uf12.3 pg/LBEERIZH LT, R ELEELT

BETIEMNHERESNT= (p<0.05),
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EEHFET L. 111.1 pg/LERE X 2 7{E{FF6fE
&H, 37.0 ug/LEEX I 7EERIEEHLFET L
7-. FFlEVTG=I(IMBP-4.1 pg/L (LOEC) B2 T}
123 ug/LEERXICEWT, MBEREHELTEHE
BELEMAER I NS (p<0.05), ¥7-. MBP-
37.0 %2 U111 pg/LRERICEWTH, MEXLE
Lei: L THFEBPVIGE DIENA R S T=15,
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#= 1 Effect on the early life stage of BPA-related compounds

iIn medaka
Chryzias lafipes
Chemicals larvae embryos
O6h-LCw (mgl) 14d-LiCs0 (mg)
BPA 13.9 14.8
MEBP 1.6 1.7
BPE 6.1 7.4
BPE 13.9 26.0
BPF 13.3 28.6
BPP 2.3 2.8
MBBO 45.0 10 exc 100

10=x <100 represent within this range the LCy; value



3D Models of MBP, a Biologically Active Metabolite of Bisphenol A, in Human Estrogen Receptor a
and Estrogen Receptor B
Michael E. Baker!:"and Charlie Chandsawangbhuwana 2

Bisphenol A [BPA] is a widely dispersed environmental chemical that is of much concern because
the BPA monomer 1s a weak transcriptional activator of human estrogen receptor a [ERa] and Erf

in cell culture. A BPA metabolite, 4-methyl-2,4-bis(4-hydroxyphenyl)pent-1-ene [MBP], has transcriptional
activity at nM concentrations, which is 1000-fold lower than the concentration for estrogenic activity of BPA,
suggesting that MBP may be an environmental estrogen. To investigate the structural basis for the activity of
MBP at nM concentrations and the lower activity of BPA for human ERa and ERf3, we constructed 3D models
of human ERa and ER3 with MBP and BPA for comparison with estradiol in these ERs.

These 3D models suggest that MBP, but not BPA, has key contacts with amino acids in human ERa and ERf3
that are important in binding of estradiol by these receptors. Metabolism of BPA to MBP increases the spacing
between two phenolic rings, resulting in contacts between MBP and ERa and ER[} that mimic those of
estradiol with these ERs. Mutagenesis of residues on these ERs that contact the phenolic hydroxyls will provide
a test for our 3D models. Other environmental chemicals containing two appropriately spaced phenolic rings
and an aliphatic spacer instead of an estrogenic B and C ring also may bind to ERa or ER and interfere with
normal estrogen physiology. This analysis also may be useful in designing novel chemicals for regulating the
actions of human ERa and ERp.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Baker%20ME%5BAuthor%5D&cauthor=true&cauthor_uid=23056236
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chandsawangbhuwana%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23056236

Molecular & Cellular Toxicology

June 2015, Volume 11, Issue 2, pp 145-152 | Cite as

3D models of bisphenol A and its metabolite 4-methyl-2,4-bis (4-hydroxyphenyl)-pent-1-ene
(MBP) antagonist binding to human progesterone receptor

Bisphenol-A (BPA) is a widely used primary monomer in polycarbonate plastics and epoxy resins that
is known to have endocrine disrupting properties. BPA disrupts normal cell function by mimicking
endogenous hormones. Recent studies have shown that a metabolite of BPA, 4-methyl-2,4-bis(4-
hydroxyphenyl)-pent-1-ene (MBP) is more toxic than the original compound. Here, we investigated the
binding modes of BPA and MBP with the human progesterone receptor using /n silico methods. The
compounds were docked into the target protein’s binding site and free binding energies calculated.
The results show that MBP has a relatively higher binding affinity than BPA and is similar to that of
progesterone. This study suggests that MBP is a progesterone receptor antagonist and may have
adverse effects on the normal physiological activities involving progesterone.


https://link.springer.com/journal/13273
https://link.springer.com/journal/13273/11/2/page/1
https://link.springer.com/article/10.1007/s13273-015-0012-8#citeas
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