EI3E MRAEAFARHCIZEX  FamP T o/ =R EEHTR b

SR/ AV o

3. 1 WHEHEH

P, BEPICHEHEDZ2WVIIEEL T AR EULFEMRES. FEAL
Bt P OEERICRYAENALVE VREWERS ALV E VIKELER 25 &
ITZEBRERINTHS D, RS TRBEN TV IFEDREIZEITD
AFEREIX, FABRETICEET IR M a S UiRWE R EOLEMRIC
STHERIENTVBEEZLRTHS >, # 70 BEUEORK=Z ko
Fv. BREA M RUOEEHREBERRILEM L Vo TALEWE IR
W FALEHE L LTEDNTEY, ZhoDEIFTRA M a S UkiERA %
BELTWS, ZhbDIZehb, BRI in vitro R in vivo RERICEWVTH
WL FALEHEO= R bu S U EEER Y Fz‘/ﬁ“b’%’%ﬂﬁ‘bd‘é%ﬁ&)
Do

EHESREEH/IHE (OECD) 7 A U W RERET (USEPA) 2L - T, it
FERL Z2Z2RBEAVERAZUWIEULERRDOR Y ) —= TRBRIEH B
. LA -o90HD, TRHRBRRIIBWT, 277y b~y FI/—
Pimephales promelas. Y75 7 4 3 = Danio rerio. = 3>~ A Oncorhynchus mykiss
BURA ST Oryzias latipes 72 ¥, BbMHWH < BULEWEICR L TREHD
BOREADERS, HERURBRIH T OFEOBERUKIE, £12Th o
S DIEREHFRE R ORI B EREN TS, £ ZA08, FiFOBEICBY
T, FAEAOFABFICEENIED TR b S U REFRNTER bu 7 &fE
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AR UARKEICEELRIET I EBTRENTND >, ZhbfEm=X b
B NGBS BET AT A S USREICHEA L, RNA BEEZEELT
d=2 MERETT MY, £, RNA BEEWHILT 4 T=X MERZRT
ZEHRBENTVS ), Thb0BERL, RGWrELFERRERDOR 7 ) —
SV FRBIZBWT, FRPICE I AEH TR b S U HBRBRILERWROT
T=R bbb L RBTrZIT=2 MEREZRHFAIREICT 5 HREMEEZTRT 5B
DTH D,
#y¥acmmmmmwwm\:Jﬂ@ﬁ%ﬁﬁﬁéﬁWﬁwwﬁ%nm<
FIAEhTWS, BB LEF VX 3 MBI THRVCT <, AZRH»< EYEEY
ﬁmixbufyﬁﬁ%%ﬂﬁ?éwuﬁﬁtﬁ%ﬁ?héa%z&néoE
7o, REDOTRA RSV —N-178 (B2) R 11-7F T A RATRUGRER
FuA RRLVECORITICEL, PEFERY 7 ETal=vid, £ OR
KR M OIAEBTHSIMICIBW T, =X hu bl U EMEREOCHEEZEL LTHHA
THHLEZLNTVS, BEARICEVWTET vS = i3 SMERMRIZ LY
HWEND E2 Ik VBT TARS N, FEN L TI~BVAENh, IR
ZURy AR D, ET A buSUVAEET D EARBIETICHERIC B IR
ENBZEhnb, BRTRbuSr, TAZFLT =2 ) —VERVBERESLS
DILEMEDOTA b U ERFHCERTHL LELXONTND 9 H2E
RBWT, ¥ Famberor=r0REREELL. ELFMHRE AT
=/ —NVADTR baFUREREHALMI LY,

FRAE T, TROBEFALFCEENIEH A ha s U EREEALHIC
T5, 2 BEOAEREAST (AL ; TD. =21 A%, CD) OF
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ZATFA Y, BABAL Yy, JARMB—AROA 73— LVERBEZBRE 7 0< b
57 4=/ T LEEBSHE (LC-MSMS) THIEL., RERUVAEKHTR
EROIEA 2 EREE LIRS No2 (FD) o bEREHEKL
Tzo Elo, B EA VERIRKEEZERBL LETROLEAHINVZIZOVT
bHE, BNETo, &biZ, Zhd 3 BEOREAFAR IR ¥ ¥
a ROBEXF X alP T o=V EACRIETRELRN L. EN DD invive
RBRICIBT2=X b/ U RIEAZFHME L 72,
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3. 2 ERFE
3. 2. 1 REASELHINVS
IEEOARERAFR, v~ XA (ID) k=4 A (CD) DOifRAFEAER L,
AEEELEREDH D VAR TREROI YA EFED No.2 F¥L (FD) %
iz, BRESBIOFE SRS % Table 11T, FDIIAEA v, /IER, E
BIVIy I ARRIRTINANI v I RARBAEL, KEMABREAV T LY
RMRIZ L, 2-3 BER 95S°CCEEBEE Tz, XLy MM RRE, NNEAENE
BRRERYA XTEDVERAVERNLE, £, TROXEROVES &2E
BE e LELRARIALZ bRV, ORI IXBBRAFICHE
> TREBUKIC AR LIRERRIL -,

3. 2. 2 AEAFERXFUXaOmMFLTasl=UERICRIETESR

3. 2. 2. 1 #HHA

TR ETRTRB LM L X a 2 REEENOEA L, ThbITHE
RIRRE T DIREE & YA TN DR THER L7,

3. 2. 2. 2 RBRLR3FBNCLI2EERR

21 BEEOBEX ¥ a (BUAKE; 64-134 g) % 3 BIZHT, ThEh 251
BROH T ABUKECRERE 23-26C. SLEAH 12 FFHAK. 12 FRBEHTH
L7, TD. CD RU'FD XZhENEED 1.0 %E% 48 FE&EIC 31 ARE
AT, RBEKIZ 2 FHEBCEEEPERKEKL TR LT,
SPEAREHH % o ¥ 2 OYERUT Kobayashi & Stacey & DF¥E T T o7z, M

¥ ¥ 3 % 0.02 % MS-222 THrEME, EE (B ZEIBH LIREEMHE LT,
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W%, FHABRTHEESL, 05 %ELT FY UL 50 mgl X7 FTH
A 7Y CERDOBEKEKFT 2 BEABTLE (K& 20C), 2 B&, BFEO
FRAEKT 7~10 AMAEE. FBEL THhREITo7, ERIPRFBHZT-o TV
IRVAFHTA L FERRIC U TERIL 72, fERL7ZIREMIHAIZIZIFD, TD RT'CD
%, BAFEWAIZIZ FD %, ELEMS X 32X FD R CD 2 2N ENEE
D 1.0 %EZ 48 FEEIC 31 BfE L (BERKE ; 133-305 g), £/, =X
N OF—N-17p (E2) #IBIREREE 100 ng/l ICBEE L FD 252 -2 BE
XL Uiz, TOMOEMITLTHA L RRIZITo 2,
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Table 1. Ingredient and composition of the three diets

Fish diets Ingredients

casein 80 %, wheat flour 18 %, vitamin mix 0.5 %, mineral

FD
mix 1.5 %
- fish meal 60 %*, wheat flour 29 %, soya bean 4 %, rice bran
2 %, yeast and vegetable 0il 5 %, vitamin mix, mineral mix
wheat flour**, soya bean meal, fish meal, alfalfa meal, rice
CD bran, shrinp meal, spirulina, vitamin mix, mineral mix,

methionin

* Composition which does not include vitamin mix and mineral mix.

** Composition of the ingredients is not shown.
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3. 2. 3 HEHEmR

KA DREBIERIR L V 25 G OEHE % AV THRR L, EITEHIZ0.1
&M aprotinin (10,000 KIU/ml), 0.1% PMSF R U~V (14.0 Uml) &
DABRHEKBIR LIRS Lz, BERIT 4CT 20 55 (1,800Xg) =L LTH
LB L, MEEX, 1.5Sml Fa—TIZHEL, ELNICEBE LEATLE
T B0CTRE L. 2TO®ERMEIT 4CTITo 7, 31 BROFFR., REFE
ROEEGRELHE Lz, WER, BHE2TVWARERROFERz®HL, B
BERE L, ThEFNROER)N LATERAEREE GSI (AFERER X 10047 H#
RE) ROFFBEES HSI (FFRERER X 100/4Z8EE) * 2 EhnEH L.

3. 2. 4 mHvErFosFf=HE

XX s TR T B2 AR LIRS HIEA AL RS T B A
EEEEE s v NS5 74— (HPLC) WXV RHLE Y, BT o/ =
YD F 37 Bl Bradford B "IC K W EMET AT I U EFERELE LTER
Ui, M ET 04 = BERE 2 EOFECHE-> THRGERER (ELISA)
WCEVRIE L, BRI FabrTubl=r2EBYEL L, F#RLOLFIC
Brsvrusr= BEYER& L, & ELISA RIILTHERT TTV, ¥~
XaRLafBHBEFARAEOE T ul =V IIRERGEERTaA VRET YV
T BETRE) Ju—FAHiE (FFVAVz=y 7 BBE) & 1 kil
ELTHWE, 2 kit e LTEEV LAV —EERLIiaA Y
Ful=voHdERY sa—FAHE (M rvAYVz=y ) 2, BEEELT

0-7 =L U VT I (FXME : B AV, IFET ey =iRER,
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BT o=V EERDEORER,OEH L, & ELISA RIZBITLET

o= ORHBRIT 39ng/ml ThHoTz,

3. 2. 5 AEAHNERUBINVIFOEHTR ey RIE

3. 2. 5. 1 {L¥E®HE

F2AFAL v, FABA Y, JARTR=AVROA I F—=NiET7FTay (R
) b, ~AFHy, PxFarxz—F, B, ROEEET b U AIIFLHE
E () DOMALK, pIAI 0= F—ERGANT 7 5 —BiE A T
2 MR GEE) hoEALE, A%/ —NVROTE b= bV MTER(LFE
(GER) LA LREZ, FoMEToOREIX, HPLC RUGHITAZ AV

3. 2. 5. 2 REFE»LOEHTR S LRGSR

MR L7 5g DFEHZ 40ml DA F /7 —/v: IM EFREER (9:1) &Mz 50
ml FOERCHE DT A KL, 10 HMMRE 5l @ERAELE (10 4
1), fliHe. O (2,000 rpm, 10 3. ZiR) L., EE%Z200ml FA A
75 AZRY, TRIZERENy 77— ANBEMHEZTV., SOICFAKRD
BIERRVIRL, AF/—/T20 ml IZEAE L, HMHRE 1 ml 2ERT A
K[ T CRE L, FRUK 200 pl THEMBER, B-INVI n=F—ERVANVT 77
—-tz‘::r%n%*:n 2,100 U/ml %1% 1,050 U/ml &2 0.5M EEEAEER (pH 4.5) %
Mz, 17 FMBERRICETo 37C), BERIGE. 5 ml OVTFNVT—T
VT2 B ETVERLOOB L, MEHREHIZERTARR T CRELZ, #b

ntaﬂmzmul@f&/~w:7tb:buw;%§m(2&:1)a%%
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L. 1 R8T HAEE, Ultrafree-MC (022 pm, IV RT, FR)TEL7BE

L7= (10,000 rpm, 147, Z=ik), 3%k 5ul & LC-MS/MS RIEICH L7,

3. 2. 5. 3 HLREAMINVIDLOWEYTR bal Ui &K #E
BBRFABICREV, B IL7 10 g2 50 ml DERKZ N AE#E LTz (50°C),
ZORE 0.5 ml ZB-FNAru=F—PRUVALVT 7 ¥ —EEENEN 2,100
U/ml & T¥ 1,050 U/ml &e 0.5M EEESRENVR (pH 4.5) ZiNx. | RefEEERIG
#1T-o7= (37C), BEREE., 5 ml 0P F )Nz —7 /LT 2 BEfHEZITVIE
DOBEL, HHBREHIZER AT T CEE Lz, Bo=alBHI 250 pl D7
T h= MU VICEAREL, 250 ul ORERKE 1 ml O~F VU 2M2 Tz, BEE
¥V U BEREIIBRE LR, Ultrafree-MC (022 pm, I U FRT, ER)TELS

BE® (3,000 rpm, 10 [, =iR). ¥t 5ul % LC-MS/MS BIEICH L 72,

3. 2. 5. 4 LC-MSMS ok

R OSBER OB HIZ, HP 1100 Series (E2—L vy h3yA—F, BE) &
' Quattro-UltimaTM (=4 7 v< X, ®K) ® LC-MS/MS %A 7=, LC #I
TEIZ1 ODS column (4.6 X250 mm, & ¥ = —{b2%, BER)ZHAWV, ¥ T Lt —
7% 40°C IZBRE LT, FEIX 1.0 m/min TV =T /5 V= MEICKVTT
27, UTIERBERVCAIESRGEZ =T,
Buffer A, acetic acid to purified water (1:999, by vol)
Buffer B, methanol-acetonitrile (2:1, by vol)

B in A (by vol) at 30 % for 1 min, from 30 % to 100 % in 20 min from 100 % to 100 %
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in 25 min from 100 % to 30 % in 26 min, and from 30 % to 30 % in 35 min.

MS i multiple reaction monitoring mode T, collision energy i3 30eV ({1 74—
NDFH 15 eV). cone voltage 1% 80 V TITV, ¥ =R T A > masses-to-charge
ratio(m/z)iL 269, 133, ¥4 B4 13253,208, A 7 A —/Vi 241,121, 7 ART

17—/l 267,266 ZiRHEL L TRIE L7,

3. 2. 6 MR

2 TOHEILTEIL, Stat View 5.0 for Macintosh & AV TTV, p<0.05 ZHE
2250k Uk, MAEKE, BEEE, GSI. HSI RUMF L7 o 4/=  RER
ENBHEORELITV. S0BESRBO ONZGEIT—TRES 5P (one
way ANOVA) %1To7z, —TEESBIMICIEVT, ARESRD NS
BITIZHERE (Scheffe’s F post-hoc RE) LV HFEEEZRELL, ¥oH
PEAER D H IR VAL Kruskal-Wallis DIEALFIREZITV, AEENRD L
7~ 381213 Bonferroni adjusement % % -> "C Mann Whitney ® U BRE #1727,
itm¢E?UH:y$EK£wT\ﬁETﬁEuTD?—amﬁbfﬁﬁi
TROYEHKEE Az,
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3. 3 WR
3. 3. 1 AREFERFPOEH=A IS AR

AIEFEIFICEIT B FD, TD R CD O =X ha " E&&% Table 2 T
T, CD FDHF =254 > (390,800 ng/g) i, FD (93.2 ng/g) X° TD (47,680 ng/g)
LHBLTHEESETH 7. CDFDF A E A (416,800 ng/g) b £ 7=, FD (129.6
ng/g) ° TD (41,120 ng/g) LML THERTH o/, CD DI XA fa—
JViX 1,324.8 ng/g BHHE L, FD (8.8 ng/g) ° TD (226.4 ng/g) L HE L THEE
BTdholz, CD (6.4 ng/lg) R TD (117.2 ng/g) IZBWTA 7 A —NHKRH

ENTDB, BLBEWVA 74— VEBETRLIEHDIXFD (10272 ng/g) ThHoTlz,

3. 3. 2 HRAMINIFOEY=A IaT U EE

LRAHMIN I HOEY X ha & &% Table 2 (ZRY, Milk A, milk C
DT =AT A VERIX, ZRTFH 475 ng/ml, 148 ng/ml R &Eh, milk B TiX
BHRA T Clhot, UL, KE%EFEE L soya bean milk (18 b
WF=2F 4 E&E (211,600 ng/ml) ZRL7%, Milk A, milk C D¥ A EA
SEIT. FNFN 1945 ng/ml, 47.5 ng/ml R X, milk B TITHRHBRRLLT
ThHotre KEZEFEL L7- soya bean milk 1, ZbBEWF A EAS U E&

(91,200 ng/ml) %R L7z, MilkA, BRUC DA 7 A —LERIE, ThTh 14
ng/ml, 13.5 ng/ml R T* 7 ng/ml BRI S+, KE % ERFEE L7z soya bean milk i3
5.5 ngml BHEN, Mik A, BRUCHOD I A A7 a—/ViTRHBRALT T

HolDIZR L, KE % ERFE L= soya bean milk Tid 2.5 ng/ml BRH S 7z,
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Table 2. Concentrations of phytoestrogens in fish diets and commercial powdered infant

milks using LS-MS/MS analysis.

Diet Genistein Daidzein - Equol Coumestrol
FD 93.2 129.6 1,027.2 8.8
TD 47,680.0 41,120.0 117.2 226.4
CD 390,800.0 416,800.0 6.4 1,324.8
MikA 475.0 194.5 14.0 N.D.
Milk B N.D. N.D. 13.5 N.D.
Milk C 148.0 47.5 7.0 N.D.
Soya bean milk 211,600.0 91,200.0 5.5 2.5

The data of fish diets and commercial infant powdered milks were represent total ng/g

diet and total ng/ml milk, respectively. N.D.: Not Detected. Data represents the mean
(n=3).
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3. 3. 3 MAOEEGKE EEER, GSI. HSI RGAFET 2 /=ik
4

HREERTOEHEEE 1, FD #AEHREIT 6.660.50 cm, TD #EHEEIX 6.98+0.43 cm,
CD #8fE#(% 7.22£0.46 cm Th o7z, #EE 31 BERDOFEAFEIL, FD iefHEEIT
6.56+0.43 cm, TD #EEREI 6.5010.34 cm, CD #REHREIY 6.73£0.47 cm Th -
7= (Fig. 1-A), Zh b 3 BHHICBIT ARENROEBOBREERICBVWVTEEE
RO bhigh o7 (ANOVA), #EERTOEIEAKEIT, FD AT 9.1E19 g,
TD #36E#%12 102£1.6 g. CD#AREE#IT 114217 g ThHoTz, #EE31 BERDIE
YEREIX, FD AREEREIF 9.011.9 g, TD #REHEEIZ 8.911.5 g. CD #AfERHIL 10.2
+1.5¢g Thot (Fig. 1-B), I b 3 FHMIZIR T 2RI R OREREIC
BWTHEZIRBD bW o7 (ANOVA),

LR DOFREE 31 Ei&@:&sﬁé%ﬁ@ GSI & HSI # Fig. 1 {Z7"Y, &¥HO
GSI IZF9 0.3~0.4 %E (Fig. 2-A) T, HSI iZ¥# 2~3 %82 E (Fig. 2-B) T
Hole, TNLEHEBO GSI R HSI IZBWTHEEETRBD LR

(ANOVA),

AREEBIOBEE 31 FRICBT 5ERONT LT 0y = RES Fig. 3 IIF
T, CORE#HOMFET s = BET 78.01+£48.18 pgml R Eh, TD #&
FEEE (3.51%3.83 pg/ml) & HBR U THFHFRICHE BIZHEM L 72 (p<0.01, Scheffe’s
F post-hoc BRE), 7z, FDBEHOMF ET 0 r = BEIREBRAUT (39

ng/ml) ThHot=,
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Fig. 1. Change in body length (A) and body weight (B) in the male goldfish fed FD, TD,

or CD for 31 days. Fish were fed 1.0 % body weight volume of one of the three diets
(TD, CD and FD) every two days for 31 days. Columns and bars represent the mean

and standard deviation.
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0.7 (A)

4r (B)

HSI (%)
N

FD TD 'CD
Fish diet

Fig. 2. GSI (A) and HSI (B) in adult male goldfish. Fish were fed 1.0 % body weight
volume of one of the three diets (TD, CD and FD) every two days for 31 days. Columns

and bars represent the mean and standard deviation.
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Fig. 3. Plasma vitellogenin levels in adult male goldfish. Fish were fed 1.0 % body
weight volume of one of the three diets (TD, CD and FD) every two days for 31 days.
N.D. = Not Detected (less than 39 ng/ml). Columns and bars represent the mean and
standard deviation. **, Significant difference compared to TD-fed fish (p<0.01,
ANOVA and Scheffe’s F Post-hoc test).
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3. 3. 4 JIREHAOEEGKE, EHEER, GSI, HSI RUMLF T RS
=VRE

SREM A DI R I 22 MERIE, FD #AEHET 92+0.9 cm, TD #&
BEREIZ 8.520.9 cm, CD #RfHREIL 8.6%0.6 cm Th o7z, #HE 31 B R DFHEK
EiX, FD #88E841T 9.120.9 cm, TD #2EEE#13 8.5+0.8 cm, CD #&fHAFIX 8.7£0.7
cm Th-otz (Fig. 4-A). Thbd 3 HBIZKT SRR UVROBREERIZE
WTHEZIRD LR o7 (ANOVA), —7F7, #REEANIZE T HBEEEIT,
FD #GEEREIT 24.1£5.5 g, TD #EE#E1X 20.6+5.6 g, CD #3fH#EIL 19.9£4.7g T
hol-, #EE31 BHOEREE L, FD WREEREIT 24.627.2 g, TD #:EFEEIT 209
+54 g, CD#EEREIT 204247 g Tho7= (Fig. 4-B), —hb 3 BMICHT 3
REMER OB OBEAEICBWTHEREIRO AR -7 (ANOVA), 7z,
BEFAR CELEHADOEEGE L EREFEIL, PPEBHAOETNALLEE
ZiIBO onieh o7z (ANOVA),

£ FEEBOHEE 31 BARICIIT BEBED GSI & HSI # Fig. 4 12779, JREMH
HAEZRED GSI T 0.02~0.14 %EE (Fig. 5-A) T. FHBOFEZEIIR
Hbhiehofz (ANOVA), E£7z, BFNARVCEQLEMAD GSI i3FH 1.57
~1.99 % Th o7, —FH. £THOEED HSI iZFEH) 1.8~2.2 %RE (Fig. 5-B) T
Holz, TNLEHEMO HSIIZBWTHEEZIIRD Eh&e#of: (ANOVA),

AFEEVEIDOHREE 31 BRICBITAEBOMF LT oy = RE% Fig. 6 (IF
3, BPEARHAICE VT, CD BT ET u s = BEIX, FD RO TD
JREERE L B L TETHVEZ T TEMICH o 13, HHFENREFREITED

bied otz (Kruskal-Wallis B7E), E7-. BHERER & L TRE L7z E2-100 pg/l
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¥BELUFD 2 52 - BOMF T a s = @EX, FD, TD XU CD #&fE#E L
W U CHEZITHEM L (p<0.05, Mann-Whitney’s U BRE), —7%. FD 25 %
FAFHifa L. FD 2 CD 2 5 - EQEMAOL LT o /= RE
X, SREEHARLIZILALCRAREDL AV TH T, £/, CD 252
LB IZETELP T a S = U BEERTRTEACH o 3, Ll & i

LTS EHEEEZIRD oD o 7 (Kruskal-Wallis BR7E)
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Fig. 4. Change in body length (A) and body weight (B) in the ovariectomized (OVX),
sham-operated (SO), and normal female (FM) goldfish fed FD, TD, or CD for 31 days.

CD and FD)

every two days for 31 days. Ovariectomized goldfish fed with the FD were also

’

Fish were fed 1.0 % body weight volume of one of the three diets (TD

exposed to nominal concentration of 100 pg/l estradiol-17f for 31 days. Columns and

bars represent the mean and standard deviation.
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FD TD CD FD+E2 FD FD CcD
Fish diet

Fig. 5. GSI (A) and HSI (B) in adult ovariectomized, sham-operated, and normal female
goldfish, which were fed to three diets for 31 days. Fish were fed 1.0 % body weight
volume of one of the three diets (TD, CD and FD) every two days for 31 days.
Ovariectomized goldfish fed with the FD were also exposed to nominal concentration

of 100 pug/l estradiol-17p for 31 days. Columns and bars represent the mean and

standard deviation.
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Fig. 6. Plasma vitellogenin levels in adult ovariectomized, sham-operated, and normal
female goldfish, which were fed to three diets for 31 days. Fish were fed 1.0 % body
weight volume of one of the three diets (TD, CD and FD) every two days for 31 days.
Positive control ovariectomized goldfish fed with the FD were exposed to nominal
concentration of 100 pg/l estradiol-17f for 31 days. Columns and bars represent the
mean and standard deviation. *, Significant difference compared to FD-, TD-, and CD-
fed ovariectomized fish (p<0.05, Kruskal-Wallis test and Mann-Whitney’s U-test).
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3. 4 EE
BERLEEL DEYITEWT, KEREFIZEENIEH A baF B

N A URERETRTZ EABEShTWS P9, AR T, TROAEA
FEFOEMT R hu U EREHLMCT S, HROKEAFE TD &
W CD FOF=RTF Ay, FLEA Y, A TF—NROI AR bu—LVEEE
LC-MS/MS THIEL, RERVRMAEHOL LA v & EREE LIRS
FDHDENLERL LB LI,

CD HDF=RFA ¥, F4 ¥4 VRUI AR ba—L&RiX, ThEh
390,800 ng/g. 416,800 ng/g 2T~ 1,324.8 ng/g R Sh, 3 EEOFLFTRLHE
Molz, FDHEDENLEEIX. 93.2 ng/g. 129.6 ng/g R T* 8.8 ng/g BRH S, 3
BEOFHT TR LE»-o7Z, ThbDnZ b, TROLFREFE CD FIZ
3, EYMT R haFURELEENTVWB I EBRBRINTZ, —FH, REZE
Bk e LSRR IS (soya bean milk) FDF = AT A VROUF A EA
BT, 4 BEOLEABHINIFTRLEL, A U EEREE LR
MY (mik A BRUC) FOZhLEFRIILBHE, -, —KIT, £
COURABINIIAEA 22 EREE LTREINLTEY, LRI
LTT UAX—%B|ERBITIEBAMBNATVND, TOREMRL LT, KER
FEERBE LEARAB INIBZEAIN TN, ENLICEENIEY
TR baFURRLRICE X DRI O TITRV, FRBFFRITIYV T, soya bean
milk FIZITHEH TR b S U RELEENDZEEALNITLER, b2
TR LULRCAT 28, tho@EoXRT 2 EREE L= RAKR IV

RO ha A UEB LA OMCLRTIERGRW, LIrL2Bb, H
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PAUE2ERBE LELRAB IV IIEY =R br s U EBMEN D & PR
Eh, RIEELZAERFER FD b, ThbWRAINS LERICHVES V2
FREET B L THEYTA MU EREES THZLBATRENTZ, FD I
BETREOMEBICL WV RBEENREBETH 0, 5%, KEEETRERF
BOBEBERVCEOEHILBALBETHDEEZDND,

BEFE two-hybrid 5> MCF-7 HIAGHEFE 2 &£ in vitro TR b a5 U EHRERICZE
WT, F2RAFAL Y, FABAL Y, A 7F—NVERGT AR br— V3 ERILE
MECHHBERT ) —NAR)=AT ) — L ERBELTRVWTX ha sy
EMEZ LGOI LAWTRRENRTNS Y, —F | in vivo BRERIZISV T Pelissero 5
M, F2RFA v, FABAL Y, A7F—NVRUI AR br— VDT R B
BTN R KRB Y T F 3 U A dcipenser baeri DFFIFR €T 0 5 = U E
AEBELLTHELE, TR o0HEIIL2THBFET /= ‘/Ei&%‘?ﬁ
L., ZARA M=K bBOZR ba U RIERERTZ 2R L, T
D& 5 BERE AV in vivo RBRIZBWT, TR basroesay=
VEARRETEEIZIHELMC R TVA, FKAICE L TOMRIID R,
ZZTHE, =R ba U EEDTROR/EAFEHN X XaomP
Ful=VEACRIETEEERR, TNOEBOTR ha U RiEtE % b
Liz, BEX VX alZHBEHY 1| %ED FD, TD RV CD &€ 48 R
#7231 AfG 272, BBOREER, BEEFE, GSI XU HSI IZAEEEETR
Doniehote, MPETa = REIX. CD HREEFICIVT 78.01£48.18
pg/ml BH &3, TD ASEERED 3.51+3.83 pg/ml & LB L THEICHEM L 7=, FD

FEEEBEIZ BV IR B AUT (<39 ng/ml) Thotz, T HDOERITMZ,

89



TD ROXCD FOEMHT R bu /U EBIZFD SR L TEP2TI N b,
IhOFEHRICEENAEM TR hu s, XUl A brS Y
ﬁﬁﬁ%%bm¢8?m¢:V®EE%%§Téltﬁ%@éntoéBK%’
B, JREEHEZITo-F ¥ a 2RV, FEAEALFTET 2 7= BRKICR
ETHELRN L, PRMHECELEEY X 2 IZBWTHEEIRDD
Nahotzb®D, FD H5\WiE TD REHLEBEL TEFE VLI LT 1S
—VEEEL, CDHDOEMT R bu v ORBRRBRINT, LPLRHBL,
PREAEH % 1T o 7= FD RO TD #EERIZ BV TEH 50 pg/ml RO ET 1 s =
VAR AN, JPEBHAIINRERLVELCORBEBEIZLALERTED L
WHBEBNSRAEVCETAHRICEA SN TS P, SE, SREMHFWR
RRELThHoT. EMEIOETnF =L RMHICE > Tz, JIERLS O
BBV TTR ha s U BELNTZ, RECHEANLINRMHAOML T
Furo BETBRLEEEBELTEWVWL_LERLELEEX DN, E2 4
E%ﬁotW%ﬁmﬁOm¢H?ﬂﬁ:Vﬁ%@ﬁ&%&bTﬁﬁﬁ%Mbt
L ED, 5%, SORBIBHEMZDZ LICE o TR EULERED
FMEIZISHATE D LEZ b,

INETET RS =UICET AR, RCHREZNRE L TITORTE T,
BE, EFe A= BRICBW UL AR ENRWE, £F, =A bR
FUBMBIRB SN BERACBVTEAPHFEIND L, =X bal
UERHERBOEEICRS EEALRTVA, ThbNRET RS = EER
BiEL Lic X ba U EBRPEOFMERICBWT, EAT2REAECZ OM

OERBEREI SRBILEDENBEH LW LSRR L RDMS, =R hri Yy
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BMELBRELTCOARVERAICENT, BREOCET /S =V ZEELTVD
TEBRFMEENTWS ) Zh X, ELISA R ERBRERREICL > T,
IHhETRHEEN ot T =V BMREBENZZ EB—BERE LTHIT
b3, TR buFri2lOxR huF U BB EE0RBOBEELE
Zbhb, —iRIC, BEaAREOMFET 0y = RERLBIIENI &8
mohTRY P, 4E., HRO A Afk CD AlEx o Faomprrres=
VEBSHELEILIINOOERERRLTNDbDOLEXLND, T2,
BE,ARICE L-HREARSFETICER SN, Th o O E X D BTk~
Thb, ERICERHMMFOLT o=V EEL VIR RD ZEBTFRE
h, ARHCEENIEY TR bV EBPHRBRICEMEOTR bu J U &k
BMEILL T, FhoRZR baFURARICHES UERL L TRBRILEY
BOx R huF U BERCEEEEXHFBENSEZLND, ZThbDI &M
b, REOE TS VEAREEL LETR Fa S URMED RS ) —=
JRBIZRBNT, TlREAE % 52 ERVEADEEDEBRRBIZBITOET
Y=V BRVNVERLMCTALENH D, 4R, CD R TD 2 ETH
REVEHT, HEX L Fa R LT X bu AV BERERLAT T vy =L
EHMT D LERLER, ¥AS o EEREE L-BRER FD X, B
FaombhbTrus=rBERERD VRBILEDEICHTIRZELZES
TAHRREMENR R I N,

DeKoven & X, A& H Oryzias latipes % FAV>, B U720 ¥ A EREHEH
B (PC-# A4 =y b) OFEBMIZOVT, 7 L—7 REEFR FL-FA v F),

TATITEE A-Ff Ty ) RORFL-F/4 Ty b& A ¥4y FEREL
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e (F/IA-FA Ty k) O3 BROWRES L LB EITV, BEFEFRE~O
BRAELBRN Lz, PC-FA =y MNIFHRFEMBERS | FEREEEZERLE
LERRICBWTAKEY ZEA TRV L b, BEFEHRICET DIRE
FEE LTHERTHD LBE LR, SE, X XFaonPrTrs=rEE
R LT, HRRUBRERBOTZ a7 U REED T OV TRET LT,
¥ ¥a ARV EHRERRICHITS FD OFAIIER SR, &
%, BILFRA~OEACENRERRICBI2HFAREZALNIITOIL LS
2, EERFHTMCFAEHEDRIC L 2 FBREEELZIC OV THRNT SLE
WD, L. Pelissero b N, HEROARBEAFEFICLERAVEL THD E2
BT huy (El) BENFN935E3.5ng/g RT6.15+19ng/g B ENTH
V. YRYTFa THFR Acipenser baeri DIIFET n = ARICEE L. &
By7e L EMBROFREHNZ E2 RTREl B8EEh TV AL R~ge Lz, 46
FRFIZE EN B B2 R El R ERREAFXOLMEFRNVE AN HOWTEFHEZIT> T
WAV, BB E LTERSA TV AEDTIIIRES= A hadfy - T
ZI=x MERETRTHERELEEINDAEENSEL OGN D, KHFRITE
T, fFZEEhHAEY =R e S UdnPe T e = EEOEERTH
B ERTFRLENE, TNOLUAOYE LABCHELRIETIL2ERELR
FhiZebev, 4%, BER two-hybrid PR bu U RBAHEESRRRLE
in vitro RBRRICBWT, @tFDozX basy « 7TA=X PROETFI=2R
MEEEZRARD L L BT, BROMICLA{LEHBEONELHA LESARIREF
%175 BEEH D,

ATV T, HROBEREFE TD R CD ¢ XERUAKEZE 2V
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BEA TR LIERERE FD MBI 2 | oy L A RR S X
aflfeTus = EECONTHE, R LE, CD IIEFICEVEYT R
husUARERL, BE L X OMRET 0SS R EAT S D L ARRE
N, —F. BYEETE FD (XM= 2 b oSS RSIES . B ¥ 3 Ol
EF R o EERBI R S ok D b, RRICEWEOTA ku s
AR R R T B R RR S R, TR b ORI, EEA
EOMS EF 0y AR IEE L LA BULEREOT A ha sy
EMRBIC I B EERERER L2 . T2 b u s U ESEE FD &
Uk o F s kAR LT 7= VEARRIE, A< SLENE DT
2 b oS R R A Th B L ELBIS,
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