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Estrogenic Activity of Ultraviolet Absorbers and the Related Compounds
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The estrogenic activities of ultraviolet absorbers and their related compounds were investigated using MCF-7 cell
proliferation assay. Nine of 33 chemicals (benzophenone, 2,4-dihydroxybenzophenone, 2,2,4,4’-tetrahydroxyben-
zophenone, 2-hydroxy-4-methoxybenzophenone, 2,2’-dihydroxy-4,4 -dimethoxybenzophenone, 4-hydroxybenzophe-
none, 3-(4-methylbenzylidene) camphor, ethyl 2-cyano-3,3-diphenylacrylate (etocrylene) and 2-ethylhexyl-2-cyano-
3,3-diphenylacrylate (octocrylene)) were positive compared with the vehicle control. Benzhydrol, ethyl cinnamate and
2,2’-dihydroxy-4-methoxybenzophenone were weakly active. When each xenoestrogen was added to the cells along with
ICI 182780, an estrogen receptor (ER) antagonist, the cell growth was reduced according to its doses. Therefore, the cell
proliferation was suggested to generate through ER. Most of these chemicals were also positive using CHOOSER assay,
a new method of testing estrogenic activity of xenoestrogen. Each xenoestrogen was also confirmed to bind to ER« and
ERp using a human ER competitive binding assay against 175-estradiol. The concentration order of the strength of its
inhibitory effect using both ERa and ERf was similar to that of MCF-7 cell proliferation assay, except for benzyl 4-
hydroxybenzoate (B4HB) . B4HB showed a stronger activity on CHOOSER assay and the competitive binding assay us-
ing both ERe and ERf, although there was no activity observed on MCF-7 cell proliferation assay. Our findings were to
detect the estrogenic activity of etocrylene and octocrylene in vitro, in addition to confirming the activities of some
ultraviolet absorbers as previously reported.
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Table 1. List of UV Absorbers

Chemical name (abbreviated name) Cas No. Content(%) Source

1. Benzophenones and related compounds

Benzhydrol (BHR) 91-01-0 >95.0 WP
Benzophenone (BP) 119-61-9 >98.0 WP
2,4-Dihydroxybenzophenone (BP-1) 131-56-6 TQ* BASF
2,2",4,4'-Tetrahydroxybenzophenone (BP-2) 131-55-5 TQ* BASF
2-Hydroxy-4-methoxybenzophenone (BP-3) 131-57-7 >99.0 TC
2-Hydroxy-4-methoxybenzophenone-5-sulfonic acid (BP—4) 4065-45-6 >97.0 BASF
2,2’-Dihydroxy-4,4’-dimethoxybenzophenone (BP-6) 131-54-4 >95.0 WP
2,2’-Dihydroxy-4-methoxybenzophenone (BP-8) 131-53-3 >95.0 WP
2,2’-Dihydroxy-4,4’-dimethoxybenzophenone-5,5 -disulfonate disodium salt (BP-9) 76656-36-5 TQ* BASF
2-Hydroxy-4-octyloxybenzophenone (BP-12) 1843-05-6 >99.0 WP
4-Hydroxybenzophenone (4HBP) 1137-42-4 >98.0 TC
2. Benzoates
Benzyl 4-hydroxybenzoate (B4HB) 94-18-8 >97.0 KK
4-Aminobenzoic acid 150-13-0 >99.5 WP
2-Ethylhexyl 4- (dimethylamino) benzoate 21245-02-3 >98.0 TC
Benzoic acid, 4,4",4-(1,3,5-triazine-2,4,6-triyltriimino) tris-, tris (2-ethylhexyl) ester 88122-99-0 TQ* IC
3. Cinnamates
Ethyl cinnamate (ETCM) 103-36-6 >97.0 WP
4-Methoxycinnamic acid 830-09-1 >99.0 TC
2-Ethylhexyl 4-methoxycinnamate 5466-77-3 >96.0 TC
Isopentyl 4-methoxycinnamate 71617-10-2 TQ* H&R
2-Propenoic acid, 3-(4-methoxyphenyl) -, diester with 1,3-dihydroxy-2- (2-ethyl-1-oxohexyl) TQ* NS
oxypropane
4. Salicylates
Benzyl salicylate 118-58-1 >97.0 WP
2-Hydroxyethyl salicylate 87-28-5 >98.0 WP
2-Ethylhexyl salicylate 118-60-5 >98.0 TC
3,3,5-Trimethylcyclohexyl salicylate (homosalate) 118-56-9 — S-A
5. Others
3-(4-Methylbenzylidene) camphor (4MBC) 38102-62-4 >99.5 ME
Ethyl 2-cyano-3,3-diphenylacrylate (ECR) 5232-99-5 >97.0 WP
2-Ethylhexyl-2-cyano-3,3-diphenylacrylate (OCR) 6197-30-4 TQ* BASF
3-Imidazol-4-ylacrylic acid 104-98-3 >98.0 TC
3-Benzylidenephthalide 575-61-1 >99.0 TC
2- (2-Hydroxy-5-methylphenyl) benzotriazole 2440-22-4 >97.0 WP
2-(3-t-Butyl-2-hydroxy-5-methylphenyl) -5-chlorobenzotriazole 3896-11-5 >97.0 WP
2-Phenyl-1H-benzimidazole-5-sulphonic acid 27503-81-7 >98.0 ME
1-[4-(1,1-Dimethylethyl) phenyl] -3- (4-methoxyphenyl) propane-1,3-dione 70356-09-1 TQ* IC

* TQ (technical quality). WP: Wako Pure Chemical Industries, Ltd. (Osaka, Japan), KK: Kanto Kagaku Co., Ltd. (Tokyo, Japan), TC: Tokyo Chemical
Industry Co., Ltd. (Tokyo, Japan), IC: Iwase Cosfa Co., Ltd. (Osaka, Japan), BASF: BASF Aktiengesellschaft (Ludwigshafen, Germany), ME: MERCK
KGaA (Darmstadt, Germany), H & R: Haarman & Reimer Corp. (Holzminden, Germany), S-A: Sigma-Aldrich (Milwaukee, WI, USA), NS: Nisshin Seiyu
Co., Ltd. (Tokyo, Japan).
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Fig. 1. Proliferation of Cultured MCF-7 Human Breast Can-
cer Cells by UV Absorbers

Cell numbers after treatment with chemicals are indicated as percentages
of that with 0.1% DMSO (100%) . Each point is the mean of 3 determina-
tions and each coefficient of variation was less than 12%. E2 (17B-estradiol)
was able to increase the number of MCF-7 human breast cancer cells by 99,
290, 506 and 559% (maximum activity) at 10-11, 1010, 10~%and 3 X109 m,
respectively. (A) W: 2,2",4,4 -tetrahydroxybenzophenone (BP-2), @: 2,4-
dihydroxybenzophenone (BP-1), A: 4-hydroxybenzophenone (4HBP), €:
2,2’-dihydroxy-4-methoxybenzophenone (BP-8), [: 2-hydroxy-4-methox-
ybenzophenone (BP-3), A: 2,2’-dihydroxy-4,4’-dimethoxybenzophenone
(BP-6), O: benzophenone (BP); (B) M: Bisphenol A (BPA), @: 3-(4-
methylbenzylidene) camphor (4MBC), A: ethyl 2-cyano-3,3-diphenylacry-
late (ECR), 4: ethyl cinnamate (ETCM), [: 2-ethylhexyl-2-cyano-3,3-
diphenylacrylate (OCR), A: benzyl 4-hydroxybenzoate (B4HB), O: ben-
zhydrol (BHR). *Values are significantly different from the negative control
(p<0.01).
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Fig. 2. Dose Response Curves of the Activities on CHOOS-
ER Assay by UV Absorbers

Values of the activities on CHOOSER assay after treatment with chemi-
cals are indicated as percentages of that with 0.1%DMSO (100%). Each
point is the mean of 4 determinations and each coefficient of variation was
less than 10%. E2 (178-estradiol) was able to increase the activity of alkaline
phosphatase of CHOOSER cells by 93, 237, 346 and 400% (maximum activ-
ity) at 10-11, 10719, 10~? and 108 m, respectively. (A) M: 2,2",4,4"-tetra-
hydroxybenzophenone (BP-2), @: 2,4-dihydroxybenzophenone (BP-1),
A: 4-hydroxybenzophenone (4HBP), €: 2,2’-dihydroxy-4,4’-dimethoxy-
benzophenone (BP-6), O: benzhydrol (BHR); (B) M: benzyl 4-hydrox-
ybenzoate (B4HB), €: Bisphenol A (BPA), A: ethyl 2-cyano-3,3-
diphenylacrylate (ECR), @: 3-(4-methylbenzylidene) camphor (4MBC),
O: 2-ethylhexyl-2-cyano-3,3-diphenylacrylate (OCR). *Values are sig-
nificantly different from the negative control (p<{0.01). **Values are sig-
nificantly different from the negative control (p<0.05).
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Table 2. Estrogenic Activities of UV Absorbers Tested by MCF-7 Cell Proliferation and CHOOSER Assays and Lev-

el of Activity Relative to that of 17-Estradiol

Chemical name (abbreviated name)

MCF-7 assay™ CHOOSER assay

REC;,(M) RAY REC;o(M) RAY

17 B-Estradiol (E2)

Bisphenol A (BPA)

Benzophenone (BP)
2,4-Dihydroxybenzophenone (BP-1)

2,2’ ,4,4’-Tetrahydroxybenzophenone (BP-2)
2-Hydroxy-4-methoxybenzophenone (BP-3)
2,2’-Dihydroxy-4,4’-dimethoxybenzophenone (BP—6)
2,2’-Dihydroxy-4-methoxybenzophenone (BP-8)
4-Hydroxybenzophenone (4HBP)

Benzhydrol (BHR)

Ethyl 2-cyano-3,3-diphenylacrylate (ECR)
2-Ethylhexyl-2-cyano-3,3-diphenylacrylate (OCR)
Benzyl 4-hydroxybenzoate (B4HB)

3- (4-Methylbenzylidene) camphor (4MBC)

Ethyl cinnamate (ETCM)

5.0X10712 106 5.2X10-12 106

2.6X1077 19 1.6X1077 33
2.5X1073 0.20 — —
1.2X107¢ 4.2 1.5X1077 35
1.9X10°7 26 1.5X1078 350
1.2X1073 0.42 — —
9.6 X106 0.52 1.4X10°¢ 3.7
5.2X1073 0.10 — —
1.2X10-6 4.2 3.4X1077 15
2.2X1073 0.23 >1.0X107° <0.52
7.5X107¢ 0.66 1.1X10°¢ 4.7
1.7X1073 0.29 >1.0X1073 <0.52
5.8X10°3 0.09 2.5X1077 21
6.3X10°¢ 0.79 4.8X10°¢ 1.1
7.3X1073 0.07 — —

* MCF-7 cell proliferation assay. —: Not tested. @) REC is the concentration of the chemical showing 10% of the activity of E2 using
MCF-7 cell proliferation or CHOOSER assay and the value was obtained from the graph curve plotted by the assay. ) The value of RA
(relative activity) was represented as the ratio of the REC, value of each chemical to that of E2. The RA value for E2 was arbitrarily set at 106.
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Fig. 3. Inhibitory Effects of ICI 182780 against the Prolifera-
tion of Cultured MCF-7 Breast Cancer Cells by UV Absorb-
€ers

Cell numbers after treatment with chemicals in the absence (white bar)
and the presence (black bar) of ICI 182780 (106 m) are indicated as percent-
ages of that with 0.1% DMSO (100%) . The concentrations of the chemicals
were as follows; 17B-estradiol (E2), 5X10710zm; 2,4-dihydroxybenzophe-
none (BP-1), 2,2",4,4’-tetrahydroxybenzophenone (BP-2), 4-hydroxyben-
zophenone (4HBP), and 3- (4-methylbenzylidene) camphor (4MBC), 3X

105 m; benzophenone (BP), 2-hydroxy-4-methoxybenzophenone (BP-3),

2,2’-dihydroxy-4,4’-dimethoxybenzophenone (BP—6), ethyl 2-cyano-3,3-

diphenylacrylate (ECR) and 2-ethylhexyl-2-cyano-3,3-diphenylacrylate

(OCR), 10-4m. Each point is the mean of 6 determinations and each

coefficient of variation was less than 7%.

(=2

4HBP = B4HB >4MBC = ECR >BP-6 =BP-3 >
OCR=BP>BHR DJE & 72> 7/=. ERB TIX, Kk
KHED BPA J O BP-2 1%, 1073—10"SM D Ti&
EREMICEaERSEENED o N (KITRS
97). [kEIC, BP-1, B4HB, 4HBP, ECR | 10—
10-4M DT, 4MBC, BP-3, BP-6 3 10 6—103
M DT, %7z, OCR, BP, BHR |Z 105—103M
OMTREKENICHEEHAEENRD SN, £
DIEMETREILX, BP-2>BPA>BP-1=B4HB=ECR
>4HBP>4MBC=BP-3=BP-6_>0OCR=BP>BHR
DIE & 725 7=

E =
MR IS 1 & % RTEVE' 35 2 SESM BRI e

O OBE{LEY 33 EOTR MOy U RRER %
MCF-7 & h 0 AR O B HEABR I U 72 &
A, MEEMTERBEO D OB N, £
7=, ICI O [F 7R DR 12 MCF—7 S e 184 5 901 ] 73 g
ZBHZEMNS, INS5OEEMITLAEMITER &2
NUERIBICE DAL ZEDURB SN s
DGO T A b5 U kkfE 2 CHOOSER i i
Ik BB RIEERER, RO EREEHEARBRICKD
MEtd % &, MCF-7 Ml sl B & 13T L ok
ENEON. WEROHE TIX, invitro K in
vivo DEBRIZX D, BP ¥, 4MBC, OMC /2 £z T
A2 b O5 RGO 5N T &E 72, 151920 KRBy
TlZ, BP <> 4MBC O in vitro T D& % W%
%HEEBHIT, H2IT ECR % OCR ICIEMEN D 5
Nz,

MCF-7 fifid #g 5t B 2 W T BP O T X kO
T URRMERYME OB 21T o Ik DS T,
BP-1 (EMEM RS @ 1078 M), BP-3 (ECs: 3.73 X
10-6M), BP-8 (EMEMH#EE  10-7M), 4HBP
(FEPERR R EE @ 1075 M) ITIETEDERD sz, 14710
AFETHREMKIC, NS DLEMELEZ2RBD -
M (7721, BP-8 TIIiEMEN g5 W), BEfR&A T
N EMEWTE > TEEEE WD 2 W IFE 10
53100 iKW EF O EZER L. 1EROHE T,
BP IZI3IE MDD 5T WAy, A Tl
BP [T WL A bOsr ki Z2RO . ik,
4MBC TIZ, A% D ECy Dl & D K1y ECs 1l
NH|E SN TS, 19 {112, BP-21Z BPA L[AfRE
D LB HEE WG, ECR %> BP—6 |2 R OE M,
OCR % BHR [Z5§WEMENRD o N, £z, Z
NS OLEWIT T B4HB % ETCM TI3iE !
ANMFEAERE D SN, L LRans,
Darbre ef al. 1%, B4HB /¥ MCF-7 #ifld ® ER N D
#& & 3 & it B %> uterotrophic assay TRtk TdH % &
EHIZ, MCF-7 i sgsE/ER (1076—10"5M) %
BOEWMELTND. 2 25 DILAMIT K BIEE
DOuRFIIE, @ L 7= MCF-7 #iia ® subline <>l iy
WA SR D endpoint HFIELMH7/R EDHLEICHE D
bOEEZLND.

Yeast two-hybrid assay 12 &% BP 30O T X b O
7 REVERTEMEDY Kawamura Y. et al.'® % Nishi-
hara T. et al.2® 12X > THICHEINTNVS, AE
5k > MCF-T7 i i 34 58 it B 1T K 2 96 PEAR IR I,
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Table 3. Competitive Binding Activities of UV Absorbers to Estrogen Receptor oo (ERa) and f (ERf) against 17 -
Estradiol and Relative Binding Affinity to that of Diethylstilbestrol

Chemical name (abbreviated name)

ERa ERp

ICs5o (M) @ RBA? ICso (M) @ RBAY

Diethylstilbestrol (DES)

Bisphenol A (BPA)

Benzophenone (BP)
2,4-Dihydroxybenzophenone (BP-1)

2,2’ ,4,4’-Tetrahydroxybenzophenone (BP-2)
2-Hydroxy-4-methoxybenzophenone (BP-3)
2,2’-Dihydroxy-4,4’-dimethoxybenzophenone (BP-6)
4-Hydroxybenzophenone (4HBP)

Benzhydrol (BHR)

Ethyl 2-cyano-3,3-diphenylacrylate (ECR)
2-Ethylhexyl-2-cyano-3,3-diphenylacrylate (OCR)
Benzyl 4-hydroxybenzoate (B4HB)

3- (4-Methylbenzylidene) camphor (4MBC)

1.9X10-8 103
6.2X1077 31

3.8X1078 103
1.1X10°¢ 35

5.2X1074 0.07 8.7X1073 0.22
8.6 X107 44 2.2X10°6 8.6
2.9X10°7 130 1.8X10°7 110
7.0X1075 0.54 1.5X1073 1.3
6.9X1075 0.55 1.7X1073 1.1
6.3X107° 6.0 5.8X107° 3.3
>1.0X1073 <0.04 2.4X1074 0.08
1.4X1075 2.7 2.8X1076 6.8
4.8X1074 0.08 6.0X1073 0.32
7.3X107¢ 5.2 2.8X10°6 6.8
1.2X10°5 3.2 1.4X10-5 1.4

Three determinations were conducted at each dose of chemical using the estrogen receptor binding assay. Each coefficient of variation was
under 13%. The graph of activity by each chemical was plotted using each point designated by the mean. a) ICs, is the concentration of the
chemical that inhibits the binding of 17 8-estradiol to ER by 50% and the value was obtained from the graph curve. b) The value of RBA (rela-
tive binding affinity) was represented as ratio of the ICs, of each chemical to that of DES. The RBA value for DES was arbitrarily set at 103.

Yeast two-hybrid assay iZ b X BP-1 TR f£E, BP
-2, BP-3, KU BP-8 THPBMA 1 #i Kk 2 MK
BETHo7~. E/-, Yeast two-hybrid assay T[&
PEDFERTH MCF-7 Mg i Chilt £ 722 ©
@ (BP, BP-6) b HZF 57z, BP-4 KU BP-
12 1L assay Tttt /ao7/=. LEN-ST, in
vitro D TZ b 07 AR B R TH 5 MCF-7
0 e 3 5E X BR > Yeast two-hybrid assay T3, itEk
BHoEE, MHKEORLEL, assay RO
ARV L DR AIA B2 E DFEER EOEFT - &%
RUTHBRT D ENEEND, 0

BP JEX(HE D ER #5 G G #lB (ERe) ZFANTZ
WS ST 5 E, AEBRTIIRDEVWEE
TRGT2Z &N FIZAE, BP-1 D ICs
fE1E 5X 1075 M9 i 3.65 X 10~ M!S D BE# 1512
KLU, 8.6X107"M DEMNTGFS N (K 50 fiF DK
7). ¥£7z, 4HBP TiX, Z® ICs fEHIL 5X1073
M9 2K L, 6.3X10° M DENE BN (K8 1%
DEEE). ZoxERIT, HHLZEROMHE (&
cHRE Ty FFEHROD ER), * E2 2f£#7 %
It &% @&V (fluorescein, 3H, <= horseradish
peroxidase) % & OEIEDOHBICE DS EEAS
N30, N5 O assay L% i U130
EAERDLNT, TOFMIIAHTHS. —H,

BHR Tl >5X10-4M!® QEE#HEICH L, >1.0X
10°3M Z7;xL7=. fhiZ$® BP, BP-2, BP-3, BP-6,
ECR, OCR, B4HB, 4MBC IZ{EENBD 5Nz, Z
no OEMMEIZ, MCF-7 fiflu st & 2150
R DNENL & T B & B4HB 2R TH B DA
FR 72BN B R 2R L7z, £/=, ERB OAEKRANT
DHEBED ERa & DOBIRITVWEZ I <SEHI N TN
72O M ERa MUV ERB ZHWT E2 & DFERIT
X9 % & b A E <> phytoestrogen O & #i & i
Bz X - & Tk, BPA, J/KE:{k PCB, DDT
¥, VIV T = ) —)VER EDERILEYE DR
113, ERa & ERB TIXEMOMERTH o 7223,
< DD phytoestrogen TR BT ERa L D,
ERB D Di—Him WS G a1 E Uz, 2630 K
TH, FIBRNF KR OZDOEEYEIZK S ERa
& ERB DFEAFAMIE O LRIT, BEUNOHE
THO, BMEOGHLEMEICL S MEEHE & HE
ElofErA 2R~ U7z,

CHOOSER assay 1%, MCF-7 # g s 5 a5k &[5
FHEOIEEREE, HAM Q HE) OBk,
BITREOEMS AL, mEPoLtRILE> O
PREBRERE) OEGHENSFEHZER>TWS. D
"HENZIA bOT CERIERYE O MCF-7 il iE
ftiit B & CHOOSER assay 2 L 2 ik Z21T75 &,
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BBOFTE THEEOBNEEIIHE THIEEN
mWERIZ R L 2. Bil44E B4HB T, MCF-7 filfig
BGEAER TR Td > 7245, CHOOSER assay Tl
EEN g S W EEDICHES /=, CHOOS-
ER fifdTIX h U 72 VL% <I2 B4HB = 5
9 % Z & C BAHB 73l il B X I3 Ml i N @ ER3®
WS 2L N DITR LT, MCF-7 fll i
FERABR TIE, BU T AR O 24 e, AiREAE
L7=D% B4HB %59 % Z &£I12X D B4HB /8 ER
KB T 2 REME DRV ONREK EHEZR X N D78,
FHIZH S AT 72Wy. B4HB [N T benzyl
benzoate N LRI NDHEZEZSENDH, ZOH
L& MCF-7 #i g5l iC T e <{EM RS
7511, 3 B4HB 7% CHOOSER assay ifi (X 12 ER #& &
BORBTHREETHDLZEEEZDE, MCF-7
i CE Nz 520, MENTIRERICHF G %
B4HB QA ENDIBVONFEF EEZ 5N 5.
Invitro \ZCTT A bOF URRIEANERIN/Z1L
ais, R, PEl, 1EER, DREsRF R ED LRk
7 %M 5 R D N D invivo @ uterotrophic assay
T, EHEERTEEFRS AW, FlA1E, BP-3
(1000—1500 mg/kg/day), 4MBC (309 mg/kg/
day), U OMC (934 mg/kg/day) 3, in vitro &
W invitro @ i assay Ti& Mt % 78 9 78, octyl
dimethyl-PABA, homosalate /& MCF-7 il g 5 5ifi i
B TRz xt U T, uterotrophic assay Tl A&
EOWENDHBH. D ZEL, bnbhOETIX
homosalate |2 MCF-7 fli l 5l E MEIZBIER S isip
> 7. ¥/, 4HBP (100mg/kg/day) 2 X %
uterotrophic & 4 /% £ 12 xf L T, BP %> BHR (400
mg/kg/day LAF) TIHIEHREES S WMENH 2
M, invitro DAFEBRTIE, BPIIBEEERD, »
VAN B DR SR R i Sl = OANLSY AV N Bl

OCR O&EmMIZDODNWTIE, Za—Y—F > RAY
HFZ2HWT B3EMBRBfziTo-ET A, H
B— K EE O skin irritation /& E D> 3 H T
MIEMEBEINL. D —F, YUXTOIHAERH
P, FrAZ—ZANLRY —IIEMEIC X 5 J ik
BEgFERBe~ T XY 2 NEMEIC X S forward
gene mutation ZfIE I D EMEEHE M T, HEIRMEE
WL CTHERBRIIGE NN . L LN
5, OCRIZ, BT LILF—0FEFESL, KEHKIT
K5 —HERFZDERZR T JREMNH 5. 10 A%

BT, OCRICHIWI XA b7 U HIEANERS
N7z, —F%, ECRIZ, TOHEMEMLITEREF DK
HRMIZDWTIRIEEAEHS M ER> TN
2, SEORBCAYTRPREEOTA oy
ERZRLIZZENS, ZOMAAEPREF DG
PR OEENLEEND EZATH S, BHEOHEK
DAL BE S HEHETIE, 4MBC 5> ECR OALHEFEAD
BT 2FFF8nIX T D TWWRW 73, BP 4,
OMC, OCR 75 EDENBRBRINF E L BITINHED
{LEYMOREPANOAMNEDREDN, H2WVIEH
AR EDEERNDET NS D LTI EDHERD
MZBHSMNITT B ENE FORFEEZESRE LY
T 2EEEEZD ETREREERIEEEZD
n5.

HE  MCF-7 b b AR EMZ 4t 518
V7= Tufts K%, Dr. A. M. Soto IZ## 9 5. MCF
=7 MR Z FH W 7= Al i sl R e TR TE W2, dE
HR%E, WER EiL, WY > b U —#F5ERT,
B EHELICHEMT 5. £, #HBRILEVWOAT
WCTRNTEWZRREE RS, K Wi Ook
BRI NRAE AE 2R ISR 5. AEBRO—E
&, BATEE ORAET BRI AR RGBS T X -
TITbNZbDTH 5.
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