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Bioconcentration and distribution of 4-tert-octylphenol in mummichogs

(Fundulus heteroclitus) exposed during the maturation period

Hideo HORI™', Akira KAKUNO™, Takatoshi MORITA", Kumiko IKEDA "
and Hisashi YAMADA ™

Abstract Male and female mummichogs (Fundulus heteroclitus) were reared for 56 days
in order to understand possible sexual differences in intake, elimination and tissue distri-
bution of 4-tert-octylphenol (OP). The bioconcentration factors (BCF) for the entire body
of the females and the males were 3411 and 23=£5.1, respectively. The difference was
negligible. These BCFs were one order smaller than those reported previously for carp
and Japanese medaka. The OP concentration was the highest in the digestive tract and
the lowest in the blood of both the males and females. The BCF in the studied tissue and
organs of the male fish was similar to that of the female fish. These results suggest that
the bioconcentration of OP is independent of sex. OP was excluded rapidly from the fishes'
tissues and organs in the elimination experiment, with the exception of the ovaries. The
concentration of 0.08 1 g/g wet weight in the ovaries was observed on the 14th day of the
elimination experiment. OP in the ovaries is retained for a long period compared to other
fish tissues and organs. These results suggest that OP can inhibit developmental proc-

esses in the early life stage of the next generation of fish.
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TNUFNT =/ —iE, BB =/ —UilERIEA
F v RmEHE (FvFv T —RY) T M FVL—
b, APE) OREPIEH 2 WA ESRPREIEE LT
L TECBOTAL I TS (RFEES,
2002) 0 K10 D4-tert-4 7 Fv7 = / = (OP)
DELERZ, 7,863~ v LGS TEY, ZRICEE -
HHENTOALFEMETH S FERERES, 2002),

OPid, T/KMIEBEFEIZHEVWTAPEDHRIZE b4
RE b 2 ENIHS I (Ahel et al., 1994a,

1994b) o —7, WEHE B L ORI w17k
5 b APEOMEPEIME & & b7V F VT = ) — b
PR ENhTVwE BEHBS, 1999), FRI0ERE <Rz
HHFEN L AESR REY, 20000 2HW<T, OP
DOKE, EEB LU S OMIER & H R 4%
M4 2 & (UHE, B, 200D, KE» S, 40550k
DS BEAHE L SRS N, T DOREEH<0.01~13
ug/LTh-te, i, ERETOMERSL X ORER,
FRENT%H LT <0.005~0.038 ug/g, [6 L < Ak

20044F 2 H18H=# (Received on February 18, 2004)

IKEERS B 7 v & —20E A 2505 (Contribution No. A 50 from the Fisheries Research Agency)
HOOAGSEENREN S T105-0012  HAEEEX Z KFY2-4-6 (Japan Frozen Foods Inspection Corporation, 2-4-6, Shibadaimon, Minatoku,

Tokyo, 105-0021, Japan)

* O NEXOKEERFSER T 739-0452 A EEEMAERREFITHL/42-17-5  (National Research Institute of Fisheries and Environment of Inland

Sea, 2-17-5, Maruishi, Ohno, Saeki, 739-0452, Japan)



12 VEOMK, MR R, REFEE, ALY, LE A

TENZNI%H L 0 <0.025~0.18 g/ TH - F2o
BRIBELOHFEED S B S ESI1COPIE LIE LIFERE
KpokiiEnzWETH D, /NG, L (1998) O
MrRIc &3 &, AHBHANRND S <0.1~0.41 ¢ g/L
DEETHRITEIN TV 5, OPD#g/KHEE 13 <0.01~
006 ug/LTH b, FHAEL -EHEHTORKERE, 0.06
rg/LI3REES L ORRETBllla iz REEA,
20000, FHET — 132 L WA, a7k 3 &R
KB X 0 MK, OPBEE LM SIHRAT 5 2 &29R
B,

EREE W2y — A 770 o FERERFIT & BRI
Fo, APEs R oy VEEEHEGET S 2 &0
£ &N (Routledge and Sumpter, 1996), ./ T 2
bosvo—o & L TREDOHEH LS & RBERERE
X9 BB FERE S K OERI M ICBI L T2 < oD
HEHOLNTE, ITNSOWMFRICK Y, AYIEHINEE
SN EORBYE TH B ETF O Y 2 = v EHET
BEEHIT, =V~ 2RDREOREMELT T
g EMHLMIcE i (Jobling et al., 1996),
51T, MEERO L X FH{FRITkd 2 A8 O 7
ORI EER L, o bilhics o 2 BEE0k BN
ZREICEREF IS S EnHE SN (Gray et al.,
19992), OP® ¥/ =z b4 v & L CTEMAMIN vivo
THlEEE NI, OPEREELICE X S OREIIES 1
790 % O TSR R SR E O R TF RO FA I
KT BB T (Gray et al., 1999b) T3,
OPHZIERB L UM EBK TS 2 L L bic, FE
HRICSEOREL KT L, GRS, RBXUEOK
B oA ST EMPELhIcE NI, T
BhbH, OPRIKMADHFROIAITK LT &EE K
F9 2 EDBfER S L,

KR DIFROFAEICHT 2 HEEHSNITT 5 1
Wi, ML & L TAGEIRIC B 2 0PDEY)E
fEEAOMIcT 2 EdEERF#ETH S, LrL,
AYVE DlogKow 1.4 (RHAEEZES, 2002) &/hE
T Ep oA ERERE. BCH) b/h&snwEEZ LN D
fewic, BEICB T 20POEYIEMIZIEEA ERETS
nNTWEWL, bz, BCFida4 (BrEHEES
1992) BX Uk £ ¥ # (Tsuda et al., 2001) %HW
TR s, BCFiZ a1 T135~469, £/, X ¥H
T261162 CPEEHERZE) LlEsnTwid, AV
OSSR h B i biib 59, WEMIC X
BHEMIEBHROFEREIZIZ A RS N TV,

72T, AWFETRILT # ) A KRBEREE KR IC A
B sGNNI TcH b~ 3 F a2 (Fundulus
heteroclitus) ZirfasE L THOWTEMOREFHER %
1TV, HEERIC S W T OOPDBCFH & &R H A7 % 1

S icT B EEbiT, BEICE T 2EE, HHtoF)
REZAIE L COP D MEHEFEHERE N DR BRI D 723D D
R AS S AN E LT
B, KPR THRBRAE L THWZ< I F 3 73,

T AU A NRE A2 E ® fcStandard Methods
(1998) icHB W\ B EHABR oS & L <A
INTHO, (LB RIHITT 2 B EHEIH O
7% (Dube and MacLatchy, 200173 &) WS N T
Who BAEICBVLTT S F 2 S ORAEEEEF I
B 5 EAFEEIRE 13X Shimizu (1997) 1T L O R &
1, GSIOZEHIZLS X CEGERHENEIFS LTV 5,
L7chi-> T, BeKRSEICE O THEIE S ok R
LHEMEIT A C 0T E, & 51T, KABBE
S DA H OV ENEG St i s LT
< IF a FEEEL T,

M ETE

A-tert-F o FIVT = / — IV (OP)

Aldrich tH8IDFHE (WiEIT%) ZWAL, &R
BRicHWic, BRBEARBRBIG F TIRBEFTICRE L 72
—75, FOEMEET Mo mEEy, (FiEE97.6%) %1t
SEOT FRSHEYIE & U CfE L 7c,

HEE

SERR12AEFRITREYE » 3L L 2ok, Ml PN XK EERT
HITOENKIETHRENH T THE L/ 2 Ffaz bk
WHWz, B I3 Rk 144E 3 H19H~5 Al4HD < 3
F a2 7O - EEIVRICS6 HE (42H R o REgiEfER
& zniche 14HE O PEMEER) S L 7o, BA5RE
RO~ I F a2 JOKREB X UOKREILZ, Thh,
8.1+0.4ecmB L V1T7.1E£1.7gTH b, Fi, I F =
7 OIREZT.5+0.2cm, AEIZ14.7£0.3gTH - 72,
RXE - FEDRHAIC ST ZO0PIRERER

MR, HEGRX, MREXES X CHEREX O 4
HERX ZEE L, W NIERKOKEMFZEATICEE L T
B R 4 W COPDRERERE 1T - 720

AERKE & LTy s 2k CARERIS0L) %M
W, MO IRX I, Hd Wik I Fa s E T
nEhI3e, [FEkkic, BEXICEMS 2 W~ I 52
TR ZNTNSIRBNAE L, WBXUTEERTAMEL
7z H8RHg7K % 22~23L/h D i & Tl BR/k i Iic ik L,
KIENETHKZE 1 HITH1EHBUK S 27,

OPD7 & b VRO —EREHE - RESHLBMS
KEKICER S B 7o hER e EERS v 72 HO
CTEERMICFEBERBKICRML, FEKHTOOPRE %
—TEICHERF L /oo SPRK144E 3 H19H~ 4 A30H 1c42H
O REAEE 2TV, OPOAEYIRME LT~ gl
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BRR T %OPOEINZAHik L, iEFsiaEKhTs H14
HE TUHM~ I F 3 728E L, OPOPEZF~7,
REDB L OPEtRER oM, W2 ARKE GUSR
W12 12.2°CA 5 17.6°Cic FR L 7)) 3 & O 1405RS
HH, 10EFfEIRE ORISR O N CliE Lice 7, 1K
D 2 %OBLAER (FnFeR: (K ST ELC-2000)
ZlH2[B @AESH) KhFTiEGTsLEbIT,
A B X OHEAI D RV 7,

SHBX DB K IZREDI0H Hi & '35 H H iRk
L, REAKTOOPEZHEIE L 72, #mEEXDEE KT
OPEE I #eEEAED 3 HH, 10HH, 28HHBX U35
HEICHIE L 7o

SHEX D= 3 F a 73 FEHAIC 3 Bo oy B,
BRIM U 7B gl U PG, AR5ERR, THILE B XU
oo Lk [Zzoftl] E55) 2hd, 3RO
“IFarornEnOME 1IFEMELTOLEEL
HiT L, SRS Lico SHRX O fARPOPEIE 1%
FERHK T IO FEHT > WTHIE L 72,

BFBXD < I F 2 7 I 3 Bl L, %t
WX & [ERkicImm, FFi, ARl HIEB X0 [Z
o] 1T, 3SEOYIF 3 SoEnE oI
ZlaflE Lz o Tothiciil 7z, BERBOK
THO42HEICE, <353 7% 32D B, ik
BN KRR FNOPIE 2 ITE L 7co 58, RBEX DMK
FOPEEE 1L, 7THH, 280H, 42HH, 490H (Bt
THH) BXUs6HHE GEM14HHE) llE L 7,
GSIDAIFE

Rz i L ot B & 8L 2 Bic A E B &
OHEBEREREZRIE L, kalic & o AGEle s (GSD
ZETE L 7,

GSI (%) = (EhElRE &/ £ AE) X100 D
OPO XA
=)

OPRE FH MR & @ik s o< 75 7
(HPLC) #MHWTHIE L 7zo HPLCORIES 1, B
A (BB, 200D WHEELL ., TlaliRofEED 5
Table 10 & S ITED I, FBH/KPOPERE I, XTE
B S OMERALI ETh 2 LHESN 50T,
i, B, RRAE S, dEKEE A BEEHPLCIC

Table 1. Analytical condition of HPLC

13

AL THRIFE L7,

TiIF sy

HEOPIR T = VLAV THE L, it
7 =Y VBRI n-~FY oTlEL, o—% Y —
INREL—F—TEM LI, T2F=F ) VTEARL
72#%, HPLCZHWCOPREZHIEL, EHEYH D
TERE TR L TR L7z, HPLCOMRIE S (38 E /K
OPD T L[ERET B - 726

1k, MREXo [Zof] 28V iz
1o 7ok, [ERI393.3+13.1% (P e {EsE,
n=4) ThhH, ThoDOEEHFRHII3.3%NTH -7,

ERELUER

FEBKBDOPRE

S B /KR DOOPIEE (3 Table 2 IC/8d & 51T, HFEH
BRI BV THERBEX TI1360~120 £ g/L, F 7o, Il
RFEX TII6T~180 ug/LTH - to, FHEATHERZ I,
HEREEX B L O HERBEX TN EN8TE25 ug/LB LT
13047 ng/LTh b, MEREXB L OHEREX OES)
R, zheh, 28.7%BLU361%TH -7, fil
B OOPEENKE < AR L 7R KR TR VA3,
KA BN Z R & Ebic, BELPTWIHE %
B4 5 EbEEETHO—KNEEZ SND, M~
F 2 7 OB OFEKICIBOPEKRE S WS, E&
R Gurg/L) KiiiTd -1

Table 2. OP concentration in the rearing seawater

Apparatus Waters 2690 alliance

Column Inertsil ODS-3 (¢ 4.6 X150mm)
Mobil phase Acetonitril/water (8:2)

Flow rate 1.0mL/min

Sample volume 20 L

Detector Waters 474

Wavelength excitation, 235nm, emission, 295nm

OP concentration( ¢ g/L)
Exposure :
; Control Exposure experiment
period(day)
Female Male Female Male
3 60 67

10 <5 <5 88 140

28 79 120

35 <5 <5 120 180
Mean=®=SD 87+25 13047
HEBRADREIKR

FEX B & U RBX OB O OIRE % GS[ %
T~ HEIEICH T 3GSInZ L %Fig. 11
KU 7o BRFEEMEA OGS RERBAIEI 06.8% 1> & IR
WWR&EL Y, HBo21HH1Z8.1£3.2 %, 51235
HHEIZ8.8+£0.9% & ix A% /R L, ZORIELOFE
L& BITREIT/NE L 15 57, Shimizu (1992) 12 &
5L, ZHEEAEMAREORENC S W THARE Fo
BAKETHE L~ I F 2 724K AOGSIIE 2 A
DOREICKREL 3D, HEREKAOE—-2134~5H
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Fig. 1. Changes of gonad somatic index (GSI) during the experimental period

TZOHDGSTIZ 5~ 6.5%I1CiET 3 T EnHEENT
Wbo L7ci->T, AWFFLICER L~ F 3 713
REABRPIEEIC 34 Tl L TV EEZ SN 5,

RTEABK TR 42HH) Oifff~ 17 3 7OGSI
(6.3+1.4%) &, WEXozh (6.1£05%) &K=
WIS, FEHOFEEIZOPDREDMELZ T I
ZEMIHODLTH - T,

i DGSLiE, FEERBHLGEF (4 H30H) D8.1% M 5,
10HH (3 H29H) ©23.8%, 17THHITIX26.3% &K
HICKREL Y, 1THHIKRAEEZR L, T0DHk
21.4%H 513.6% & DRI ZZH L 72, Shimizu (1997)
Ok 2L, o~ IFa 7ONEIZIHA»S
SMISEEABBL, 4256 BITl@EnE—21c
EL, TOREFEOGSIIRIE~2%TH 5 ENMESN
T3, INLDOFERNS, AWFFICHWIHE< I F 2
T RBEERBROIHHICRIENRAL TV EEZEZLS

N5, w20 HoWRX oM~ ¥ 5 5 7 OGS,
26.7+4.1% 13, BFEXODGSI, 17.5E52%IH~NTK
EWEIThH 72, LirL, 3BSHEHORBEXDH < 3
F 2 7 OGSLIF21.4£55% TH v, 42HHDOKIRX D
e 3 F 2 7 OGSIEKEL VIcdIT, RIFFROEE
DOP 5 (M DRCAEHIFH] L 75\ 2 ERIES M B,
OPD T I F 3 JIc kB HEYinlE

WIBX < 3 F 2 /' SIBALOOPEE 1, VI N O
BLUBEICOVTHEREFE 0.05¢g/g) KitT
Hot,

REX < I F 3 VB OOPEE S L v fikicxt
TEEEMOENEG» SFEL 2 EhOPRE %
Table 3 IC&HLE TR LI, OPICHEEL i TIE, 7
HH, 28HHB X U422 HIcB T 2 2MAIEFOPEE 13,
zn€h, 38, 33BXUV19E0.23ug/gTH -7z, —
i, HEosffkrhiEER, THHT29g/g, 28HH
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T24pg/g, Fi1z, 42HHT3.7£048 ug/gTh - T,
EREAB I OKIBAICE T 20PEE IR, MHvIFas
TRTHHE28HHTRERAZER L, FLr~NLVTH - 7h,
RHBICEZOEERIETN LI, LAL, fivIFa
7 CIRA2HEICK S WOPRE 2R L 12,

BENOLFYIE OBRER, LB O, FFric
KeA sy, —VAERE (Kow) IZ&FL, Kowd
INS WIKIEIRIE D = W VE I BEEEE R (ko) 29K
<, Ak SRt s NPTV EMBRERICH S N
TW3 (Spacie and Hamelink, 1982), logKow#h31.4
(RRpSEEZES, 2002) OOPIE, kehKEWHIZ, M
IR (LR R cRR B KPR &SRR ET 5
& (X (Hawker and Connell, 1985) 12k b
HEMTH S,

ta=4.605%1/k: %3\ logt,=0.663—logk, (2)
Tsuda et al. (2001) OWFRICL B &, 254 THl
E L72OPDk, (20.09h ' EE s nTHy, AlkdiE
FE BRI &SP L, —EICE S ETICHE
T AR (to) &, F2IHMEHEES NS, THHbB,
FRTOPRE 3 H THE/KDOPRE & SRR IC
ET Ao, RETEER, WEKPREOEIAZE
HOEEEELZ T TEHT 2 ENEZL LN, AR
O fi B 7K HOPREL (3 MERE Oy RERIX 12 B W T35 H H T
IkbEWVEBESHITES N, 35HD 542H O D
BARKPREEAHTH D, CofFics s REZL
420 H O BAFOPEEIC &8 L TV 5D T EDHEE
SN 5,

U7 & 5 icOP @ fa ke 13 /e s o ik il
ORNTEHEAREEICET 5 L EX 5N D DT, HEEAA
BG® 7T HEH, 280 HKR U420 HofMRhEE I3\ g
N EBEKBE I L CTREREBICEL RBELEE R
bMb, Lichi->T, fBEKPOOPEE OREINAEC
PEofcfaREE oL B2 MIET 2o, THH,
28HHB L U420 Ho AR oLl LI, #
AR AT OPIRE) %k,

THHBXU28HHOMERRER 3 fELELE
THBLEHC W THIE L e e, Bonrci
B3 EEOFHEEEL OND, —7F, 42HHDMA
IRH R (IR ICRIE Lz oo, BEBEEEE A
RHOPIEEE 1, % 942H H oA SFaRE (420
R Z3kY, S5 WTHHSB X U28HHoREIU
A2 HPEREE O S % 3R 2 TR L T

ZD&HiIT LUTEEL e mB B AT OPRE
& BBt O B PEEOPERE (Table 2)
D i o BB b O S 2 BCF (LT
BCF) %ZitE Lo =3I F a Z7EfEIcHd 50PD
BCF3, ZZEREBRBIMER I~ I F 3 7/ T22~44, £
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to, W= 3 F 2 S TI8~28DREZZH L7248, D
< I F 3 FOefiRicHd 52 EEBCFI, Table 31
KLk Sicznsn, 4+11BL023+E5.1ThH - 72,
SEHBCF D < 2 7 2 7 TEH L VWERNED S 1
Wi, OPD = 3 F a FefaiRIizid 2 A ikkE
3, v 3F a7tk DEFELIELSBTNWT LA

LINTH - T,

< 3IF 3 /OBCFiR, 741 D135 EHBE/KPOPERE
M0 ng/L) X V469 (EABEKPOPEEA100 1g/L)
(RRFEFEZED, 2002) o TITE £ 5 H D261 (EABEK
R 134.Tug/L)  (Tsuda et al., 2001) 1Tkb~RT
KIlA = —/NEhot, aA4PEASHITHIELT
< IF 3 JEOPESEEICER LBV EARESN
Z08, fafEIC X B2 RAERIAT 5 oo i3 B K o
OPERE PRk 72 & O alBrg £ Rl —1c L 7o iKBET
DOFEMIRERO TSP METH B EEZ BN 5B,

T I F 3 UREBANDOPDERE

M~ 3 7 3 7 ORIALICH T B RFEAERD LW %
i L 72 EHHOPHERE (3 Table 3 1SR Lok 91T, THLE
T1T£7.6ng/g, NFET3.0E18ug/g, INHET23+E
04ug/g, T2 T1.9+0.36 ug/g, 7z, IfiKT
07110251 g/gTh » 1o —1, M= IF 3 7T,
SEEOPEEE 13, HibET11+24ug/g, FFlET6.5+
ldug/eg, [ZoM] ©25+0.713ug/g, IHHET2IE
066ug/g, *tz, MKT9TE0.24ug/gTdh -7z,
OPEEE (Ml & b IH LB TRICE <, IR Tk b
m o toe THALE & MBSO SEBALIC B 1) 5 OPRRE 13
R - 1o 42HHOEUE % F W TEABIOPERE O
BEAZWBET 5 &, HILE ORE MO EALIC ik
LTHEE (Tukey, p<0.0D) &<, Fi, MEPE
FEAMh D EBALIC Hlk L TR W[ Td 5 & &SI 5
TdH -1,

FEEREBR A A8 L 72 FH0PIERE & il E /K hOPj
i DSEIfE D & 3K 1239 BCF % Table 3 12k d 48
SEHYBCF R D~ 3 7 2 77 & bITiEILE TR E L,
OPH ML IC B ICEREN B T WMo TS -
oo OPRREEMERE MK MR % SZ 0 2 - W LFs S %
DFNICE LBV IDIERANTEYFE L THELET
Brwic, EVMEANTIR Y v 0 BEAEST 5 L0
FAEMERNOIRERS NSRS NS EEL 6N (]
HHEES, 2002), AWFZETR, MEEREOERENE
TG &IHALE & LT Lictodic, OP% S o &k
L 7<IEENERA S THALE O OPIERE & & 0 72 JH I D —>
EEZ b b,

—77, MERIREEFEEG O 2 DIciokd 5 2 L
HonhTwb, OPEEHT 5ilEKkOMks & OTHLE
5 DOPDOWINA, THILE DOPIEEE % & 2 JHK &
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Table 3. Changes of OP concentration in sevral tissues and organs and average BCF

OP concentration(g/g wet wt) Average Average OP concentration(/g/g wet wt)
Tls;;l;aind Exposure period (day) (c:lcl)lr;(i:zr;tratlon gliing Exposure period (day)
7 28 49 exposure exposure 7 14
Blood 0.77 0.93 0.44+0.14"* 0.71%0.25 8.2+29 <0.05 <0.05
Liver 4.6 3.2 1.1%0.62 3.0t1.8 34+21 0.11 <0.05
° Gonad 2.7 2.4 1.940.32 2.310.4 2614.6 0.30 0.08
Digestive tract 22 21 8.4=*1.1 17£7.6 20087 0.68 <0.05
Residue 2.0 2.2 1.5%0.46 1.9710.36 22+4.1 0.14 <0.05
Whole body*' 3.8 3.3 1.940.23 3.0+0.98 34+11 0.21 <0.05
Blood 0.99 0.72 1.2%0.22 0.97%+0.24 75+1.8 <0.05 <0.05
Liver 8.1 5.8 5.5%1.7 6.5t1.4 50+11 0.19 <0.05
7 Gonad 2.0 1.5 2.8%1.1 2.1+0.66 16+5.1 <0.05 <0.05
Digestive tract 9.6 10 14%0.58 11+2.4 85+18 0.20 <0.05
Residue 2.2 1.9 3.3£0.31 2.5+0.73 19+5.6 <0.05 <0.05
Whole body*' 2.9 2.4 3.7£0.48 3.0+0.66 23+5.1 <0.05 <0.05

*' OP concentrations were calculated by using OP concentration in each tissue and percentage of each tissue

to whole body
* Mean *£SD, n=3

bEZoNnNb, BiLr ) 75712 X (Yamada and
Takayanagi, 1992) B8X UL MY 7F L2 X (D,
2004) O AP IF a O BEICBIEE
BBREARGT LR TR, ARATSHEDOAL 4+ v b
ZW0E sy v BEIHES L THAEL (Davies and
Smith, 1980), HEE X9 2 FAH:AEK Y (LH,
1999) EEFEZ 5N TVS ) 7T F I XLEWHHAL
BICRICEBEEICER SN > 2 EBP SIS
NTW3, ¥bb, M) 7FLREMEEET
BEIBKREHKL THHELES P Y 7F L2 XREN
THILE LA OFALIC BT 2 IBE X D bRV HiT, TH
{LE RIS 2 UKD T/ NS L EHEE SN B,
Licii->T, HENTROFLLTHEAET I EELS
L0POHLE~NDSREERE LT, v3F a7
X B EBEKOIK L © 3HELE LN ~DF
MrFEEGLTWEEEZ NG, 5, EEANIEIHHE
P OOPHE OMITER £ & O ICFHIS T AL ETH
%o

Table 3 IZ/R L 7 BERALIT B 1 5 K BCF % Mt o
< IFa STHET B L, v Fa S TRIEIET,
i, v IF a7 cRFBTREVENTH S, L
mL, TNS OEEEEELERT S &, B X O
fLE 1T B 5 FHBCF DO~ 3 F 2 7 THEICH
HEEFEZONL W, S51T, HLEE X OIS
ADE BB & O fEIc B T 3 EEBCF D < 3
F a2 7 THIEREZRZIBD ONE - T, LI EORER
5, OPOAYIEHIEZ< I F a 7Otk EL R
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