R L2 Ann. Rep. Tokyo Metr. Inst.P.H., 56, 347-352, 2005

2-E RAXO4-HA FXIRUY T/ 2 (EENRBIRFD) (X
bR HEHMEZNLTCIX FOS UBEREZET S

Bl A B, KO

SEF K &R T

2-Hydroxy-4-methoxybenzophenone, an UV-Absorber, induces Xenoestrogenic Effects

through Some Intermediary Metabolites

Yoshio NAKAGAWA™*, Fumiko NAGAI™* and Toshinari SUZUKI* *

Keywords :
Absorber,
hepatocytes, MCF-7 #flifiid MCF-7 cells

#
RV T ) UFERNE, SRR & LT B BET IR
DOLHES, SERELAI L U TERRBIE O RIS I R4
Aan<c&iz. FULEDDOEE~DRE, BHickaett GG
PE) IOV TIE SO s N H D 0. RFM 2%
BRINAITH D 2-8 FOoFo—4-A RXI_ Tz /v
(HMB; 1B 44 benzophenone—3/oxybenzone) (&M DAL
B (7> ORI LD, >6 g/kg V) THDHH, Tv FEW
~ U RZBWT, HMIEOZE b E Lo TR, RANE
BEEZE-BREEHMARELL, FEBIMENRETH
DHEREINTVD OV REERICBWT, BOH DV
FRRZ RO LY SA F 7 VB AT R s 2 2 T - o
L, REOIEH 2R CHRIMcHE SRS . Z oo
Wl UCTHEWENB D 0- A F ALK TH S 2,4-T R
o¥ N7/ (DHB; Fig.3) , DHB H7&BRD Kk
R THD 2,3,4- bV Ry 7=/ (THB;
Fig.7) , MB A &HBROKBEILIATH S 2,2” -V FrF v
A=A FFTRV T2 (DIMB; Fig.7) K2R B0
TN v -, BEB-AA RS SN E RTINS Y.
AR, BRI % 1L O BREEh o8k~ 72 E T
K3 25N wH < SERARZE@RE S, v NRUEO
ATESRE~OEZENRGHIN TS, flxiZeAr7 =)
—/L A (BPA) ROMERRD 7 = /) — W LEWIC L D= A |
a7 U ARERA in vivo KON in vitro O FEERE TH 5y
WZENT W KRB Y T2 ) (VT 2=V A A
J V) bEREREBICEDINDWNL EULEHE Y A K
(SPEED” 98/JEA) ™ IZ3F Sz 65 MRME DU E DT
b5, LI, BEEZHIIRUY 7 UR Ty TR THE
s n, PFERRHOVESTH D 4-8 R~
VYT x0T invivo KDV invitro T A ka4 UERE

i

-t Fa % -4-2 h% XV 7=/ 2-hydroxy-4-methoxybenzophenone, %k 4+#RW UK UV
3 metabolism, — X kv 7 U EE/E

MR E M cytotoxicity, AT AW AE

estrogenic effect,

MERBTLZE2RELL ST, RFEIEIR Y T =)
VIR TH D HMB 0 T v MMIFHITAIZ 3T 2 RERR L B
WEE ORI L DA b a ARG EORBEZ, =X
ha U BEEGEEL = A b a S U B IREGEO MCF-7
H O AR REIC K 0 HelsET LT,

£ B A &
1. BHE
HMB, DHB, DHMB, THB, BPA IZH ALk L% ()
#O17R-= A RNTTF— (By) , VEFILRAFIAANRR K
2 —/L (DES) (% Sigma Chemicals #, = Z 7' —¥13fnkt
MR T ¥ (KK ®EHWTZ. Z0E»0ORIILHIR O Kk
B EITENLU EO LD EEH LT,

2. WHHFHRORE L BERMEORS

WEBE AT A0 1 X HEPE F344/DuCrj %7 > b (200-250 g, HA
Fy—/L X+ J3—) OfiflE%E Moldéus 5 ' @ EGTA/=
SHEF—Y TEEREICLIOMABLEZ. TR
Krebs-Henseleit #ZE (0.1 %7 /L7 XY, 12.5 mM HEPES
EApH 7.4)I25B(10° HIA/mL) 872,95 % BEE -5%
TR (carbogen) &I, 37°CITHME L 7o Ml b0k
WU AF VAR F T K (DMSO ; #IRE 0.5 %LLF) 1I2R
iRt U T= R & N Z SR 2 BRAG L. BOGBHRAT:, ERF
AR & B L, HIKSE, MIRNT S =2 X7 LA
7~k (ATP, ADP, AMP) RE, HMB R OFE L Zh
B OREZHE L.

3. HB RFHDRETE & EE
SE LU EE (0.5 mL) ICEBOB AKX ) —LE
Mz T=0b, Ly LZ EEF O IMB &R % HPLC

* HREMEER L BT IEE v F — BRI A A PR SR

* Tokyo Metropolitan Institute of Public Health

169-0073  HLRUHRHTIE X i AHT 3-24-1

3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan

%ok BUABGEREZE TS o & — SR ST B SE R



348 Ann. Rep. Tokyo Metr. Inst. P. H., 56,2005

THM L7=. T AE Capeell pak C18 (4.6 mm i.d. x 250 mm,
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Fig. 1. Effects of HMB on Cell Death (A), Blebbing (B), and
Intracellular Levels of ATP (C) and Total Adenine Nucleotides
(D). Keys: (O) 0mM, (A)0.25mM, (O) 0.5 mM, (@) 1.0
mM. Values are expressed as the means = SE of three
experiments.
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Fig.2. Typical HPLC Elution Profiles of Metabolites in Hepatocytes Suspensions treated with 0.25 mM HM B after 5 min (A),
1h (B),and 3 h (C) Incubation. Peaks are glucuronides derived from HM B/its metabolites (a: RT, 3.8 min), a hydroxy lated
intermediate of HM B(b: RT, 7.5 min), DHB (RT, 9.2 min) and HMB (RT, 16.0 min).
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Fig. 3. Typical —ESI Mass Spectra of HMB (A), DHB (B)
and peak b (C)
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Fig. 4. Changes in the Levels of HMB (A) and DHB (B) in
Rat Hepatocytes treated with 0.25 mM HMB for 3 h.
Values are the averages of two experiments.
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Fig. 5. Competitive Binding Assay of HMB, its Metabolites,
BPA and DES for Human Recombinant Estrogen Receptor a.
These compounds were tested at concentrations ranging from
5x10719 M to 5x10-* M. Values are expressed as the means
from three determination. Keys: HMB, A; DHB, @;
DHMB, A; THB, O; BPA, 4; DES, .
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Fig. 6. Effects of HMB (A) and its Metabolites, DHB (B), DHMB (C) and THB (D) on the Growth of MCF-7 Cells.
These compounds were tested at concentrations ranging from 10° M (-9) to 104 M (-4) for 5 days. Values are

the means = SE of three or four determinations. C and E, indicate untreated control and 17B—estradiol (10 M)-
treated cells, respectively. * P<0.05.
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Fig. 7. Proposed Metabolism of HMB in Isolated Rat
Hepatocytes and Estrogenic Activities of its Intermediates.
Estrogenic activities are shown in parentheses.
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P I TR S 7 (Fig. 6). Z OREOHEFEERIL DHB >> THB
> DHMB DT & - 7223, FWE HMB IZIFTTEPEDR F & Av 727
57 FZODBOTA A UREERIZT A fu sy
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HMB (I FEER 23 2273 o T2
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