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FLEVHEITHD THEE S LR ] (CASNo0.10161-34-9) (2o T, JECFA FEf
F. FDA S &% A - CR AR AR AT 2 F2hiE L 7=,

BFER AR OMERN S, BiE L ARry (TBA) ONCZEDOREM THD 170-
t ¥ hrrdAnry (TBOH) KON17p-k Rafxv kb rdhay (B-TBOH) (24,
AARIZ & > THBRIE & 72 DTV E EZ BN 2 2D, ADI 2R ETDH 2 &
IXFRECTH D &I LT,

TBA OG0 & 2 /28 L LT, AlReOMERER I TIEVE 2T RAE, RLE L
ZoNE T HETRMNS, SRS L CAR BN, AR SR T2,

T@PERFMEABR K O D AMERBR TlE, ~ 7 2 & V2 95~104 HEEMERM BRI U
T, HECHFIEER AL OB A BN, Ziux, FbrARar (TBOH) OFLVE
NERE LT LB X T,

AR AR CIL. 7y FERAWE 1T HROREBRIZIHW T, 0.5ppm (0.025 mg/ kg
RE/ FIZHEY) DU GHECIEBEm L OVE RIZ O R BN B VR oTe, T
k&R 2 IREGEGABRCIE. IRIEHETH S 0.5ppm (R L) FERED pREEAR D
FERGRE I C B 1A B2 Do To b DD, BEFLE (6 ) O Fik O Fe R o#ECA A H
BB, M CHED R MERADIBENR A ST, TS OFEEN S, BELEO@En%E
i SRtz 1 HARORERR RISV T NOAEL 245 ET 5 Z S ITiEg cin e &
Z. 2 HAEBIEABR O RIS & | 0.025 mg/ kg {AH/H % LOAEL & H#EE L7~

MR VT RS RT3 8% 5l U= B8R Tl RE W 14 BERTREER 535
IZBWT, HECTT A RZTr U KORTB-= A b T V4 —/v (E2) O, FEHEEDKE
M MECTFEEEOE, I L ONTFEIC BT AR OB VR I ST
Z L5, NOAEL % 2~3 g/ kg (AH/H & L7,

FHRBROFER, R OIEOWHETRO O ET, K2V 14 B 535k
([ZBW THERE 72 S T2 I P AR VB RS R T2 Ch D . NOAEL (3 2~3 pgl/ kg
KHE/H TH o7,

Pboz &t BRWEEEERT, Ui%diio NOAEL O FRETH 5 2 ug/ kg KE
[H % ADI OFREDIRILE L, 22455100 TR L7= 0.02 pg/ kg RE/H % ADI & L%
ETDHIENEY LB 2T,



. FHMEREMAEEROBE
1. A%
RIVE H

2. ANRSD—iR4
ZINZ A L7 3 N i N
4, - Trenbolone Acetate

3. ¥4
TUPAC : (178)-3-Oxoestra-4,9,11-trien-17-yl acetate
CAS No. : 10161-34-9

4. HFHX
C20H2403

5. #BFE
312.41

6. BER

(B 2)

7. FEREBMRMMERRKR

Bl s LoRa s (TBA) 1%, 2 o7 FHEER 2 AT a A RCh b, 1747
DONARBIEIZ LY o & B D 2FHDO T~ —HEL, HiRO TBA (L p-m=t'~—Th
%o TBA X, WA U CRERIN, fEEhsRom F, ERERrOTLEE H A
ENB, #HIE, TBA BT, T 172 hF VA4 —/L (B2) HLLIFET /—b
EOFALC, @, BPAERRTD 60~90 ARICHIZY HFICA 7T e TR
535, (B 3)

AN CIE, KIE, A FZROZEMNTBNTEDRSITESE TBA FOH/LE Al
OFEARED LN TS (B 4), BUICHBWTIE, 1989 42, RNOEEICI T
FetEZ B E LT TBA ZZEORNVE AIEMHT S 2 E RTINS ORVE A ZfE



H LT8O RRNOEANEE LN (B 19),
E|7L<T°:t 1960 A0 b EBA DO IEEMEEZ ZRE - 2 & 3 2 KD AL Al
P BRI TS, 1999 FICEMREIELZEE S B ERTEGR ALY T 7=,

TBA % FAI L 325 A0 Al Zob\f C INE TR, RS Eideny (B

4), v PHERMLE LTH, &R - EHI N Z &ideuy,
¥, RTT 47V A MBI O AR SRESN WD, (1)

1 SERY 17 BEEAE S RS 499 ST Ko TED - FRE LN (S 1)



I. REEITHRIMNEDHE
AFHIEIL, JECFA FHiliE, FDA RHIEF2Z I, TBA ORI 5 LMz

BE L., B 5~18)
TSRS Z B 112, AR 2B 2 (22U LT,

1. EYEREEER
(1) EVFREHAR (S b)
E =2 —LaEE LT v & (SD %, Hifin, MEHEROVLECAR) 12 3H Ak

TBA % H[ElFRNE G- (28 mg/kg RH) L. FEpEhAEIR e <7,
B 5 LT BURENED 84% 13 Be 5% 24 RERRNICARIFRIZ P S 4, 6%723 b LR v
(TBOH) . 37%03 7 V7 a UEEIAIR, 3T% DRI AR Tdh - 7-, 3-Ketotrienic 1%
TEARIIARH P EHEMED 66%% DT, 1Ta-t Ry kLR m v (o-TBOH) 11,

JEH R D I3 S e o Tz,
[AlE =472 3-Ketotrienic A & X 1 (xR LTz, (ZFE 5. 6)

OCotHy
e
a
oH
e ;-
OH o
«‘w 8 111 0.6%
y II (TBOH) 20.6%

IV 10.5% ] [ \Oo: |

d
]
V 3.4%

©.

|
I

] <
(+]
(p]
(_.
=]
<

VII 17.1%
VIII 1.5%
ixP 1.9%
a : JEHH OBEHEEOEE
b {LAEYIXITE R RIE SN AE 2~ LT D,
¢ ALEMXD 1 L OMEEMTLO 2 1Dt K 3 F AL E A
d : WSRO RENIFEE A AT 5 = & 2R,

1 7 v FOREIHIERT 5 TBA ORI HAGEHY 2

2 JECFA iMfi#t (3% 5) @ Figure 1 &l



(2) FEWEhReitER (4. TBA Bfhiks)
@ S5H#Z:5 TBA 558 () @

HARPED (A EARPH, 2 88) |2 3H K% TBA % Hinlf TR S (300 mg/FE) L.
SERERBR S ol S 7z, BUEHE. 1HEDNS1E 60 H BRI 544 TEEZIZ, Blo 1
SN GIX 60 H B G TRIC A V7T FEREL. 20 16 BEICERILL -,

Flige, iR, P M OMERG TR O &M O & AR 0.5~25ng eq/lg Th -7z, 21
SOFEEYMD H H 1~5%7 TBA, TBOH L UTBOH 7/ /v7 v AR TH Y |
5% £ CHMUD AR RTAYHIC A BTz, 780 OFEHEMED 5 BF) 50%A3 KA
THY . NEWDIRRE IS 3T SR DT KON ) 7 TR 5 Z
Sl VkKEtEE 2ot (B 5)

@ S5H#Z: TBA 558 (4) @

HRAEFED (A ERBH, 2 88) 12 3H F23% TBA % Hilalf TR 5 (300 mg/8E) L.
SWBENRERBR N S STz, 77 b (RGREOBGHEED 31% % &H) 1L, B
fi 5 60 HZICBRE SN, BEHI, A7 T v MREERIC 1HENS, A 7T
v MBREDD 16 HZIZHIO 1 BRI LT,

FEfE— /L T U 72 i BRI 5523 TBOH &8 % bz, )
SITKERSy OFENC TBA 13 S o 7z, 5 1~55 HEOMEEFEEL 5~
13 ng eq/mL TH Y |, &5 58 AZITIX, UGN &K OFEHHEIE RSSO 712
KIEZ2HEAN (17~20 ng eq/mL) EIZE ST, B 5RO ERENT,
HEPRRHEYE T 32 B, FEERMEMGHEMET 29 HThH Y . (R (177
FOBRER) 1ITFENFN 18 A, 14 A TH-T-, MET OFEETF /L CTHIH ATREZ R f
SHEMEIIBAER G- 1~565 HRZRIZEBW TREEEMED 10~T4% Th o723, Z O
31 772 MRE 16 BRRITIEB%IIK N Lic, A 77 > FRE 16 HEZIZEHBW T
FERR P B HEE XA T 58%. AT C 75%. BT 77%. JEIF T 74% £ CTIK F L7z,

(ZH 5)

@ SH#Z3 TBA 558 () @

REPENR (A AW, 288) 12 sH 255k TBA 2B A& S (300 mg/iH) L. #RiEh
RERRBRNEN G STz, 52 AR, AT —T /VBEICE D 1 8E) B AR AR &
Tz RIS, 7530 K ORI O 5 RN ONZ i OO e MR B 2SI E S e,
BAAFE S OEH O o TBOH KON 178-& Ry hLrdiRnry (B-TBOH) OiEfE
i, FENEARHEARRIEC L0 IE ST,

PR OFGHEMIR X, SRR < FBFIRED 1/10 Tho7-, —F, B
IR, I TIREED 15 5 Th o7z, B-TBOH DRI, £k~ 2kl T,
LT 0.05~0.1ng eglg THh-7-, o-TBOH JEEEIXAHA TIE 0.005 ng eq/g TdH-7-
23, I TIX 0.88 ngeq/g (23 LT, BERMESMEZ, NHH>5 B-TBOH (3 H S 7
357278, e TBOH #1349 200 ng eq/mL (22 L7=, o-TBOH I, P Tl3# TBOH
D 10%., FETIE 90~95%, M TIL 99%LL 4 LTz, (B 5)
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@ SH#Z:3 TBA 558 () @

REPEL (HERRA, 2 5H) O H FIC 3H 155k TBA 2 BAE#&5- (300 mg/FH ; 388
mCi) U, 3EPERERERDSEME S 7z, #5- 60 H % O UG A R B IREE 3 E
STz, WIRREIREE X, KT 32.2ngeqlg., MW T 2.4ngeqlg ThoTo, EHHEZL
FEENIK G R S ONZ 73 BB A%\ RS TR E U T AR I S 3K CHiH L
JHFee M OV W BT D IEHEMED /AR %/EIJ;E L77e ZIUHDWEFEERRD Z & THEHE
PEDOEIERITIFIE 100% & 720 | WFEREMO 5~15% LOVGEREALE S T & 7eh
ST Z LAVR é Tze 7% 0 ORBGHEMESAKMERENC /e T 27y, TRk S &
FEAIRETH o T2,

BOFERTIX, 7412 TBA Z#%5 (3,500 mg/FH) L. #%5 68 Hi&DOF-4HkD
g ARk 2 N T T oA A L2 7 vE4 (RIA) 12XV TBA/TBOH thzaJIE L7z,
trienic A7 2 A NRIOFEMIL, AREAECHut rTRE 2B &2 5 A3 D 0B D
HELNT, (BH5.T)

® SH#Z:# TBA 558 () ®

AEA (barrencows) (Hiin B, M 2 87) |2 3H #555% TBA ZH#lRkN#x S (10 mg/
5H) L. H@EhRestbeg s Stht <z,

ZORER, SH #E% TBA (FffE THleoNThIIAR i S v, #5- 0.1 FREfi%IC
TBA & L TIHED 2% DFEHEIE LB S 2oo> 7205, 7T0%I1E TBOH & LT@
WElz, #h 2 Rz I THEE ISR S 09, Fht B ClafmEm E S E5 T
ol 5 3~8 % LI, TBOH DI =L 1.5 Bl Th - 72, (B
5)

©® S°H#Z:3 TBA 558 () ®

A4 (barren cows) (Hin B, 1 2 BH) O HARENIC 3H f5:% TBA % f2 MR
5. (300 mg/8H) L. HEApdEhREaER) 0 STz,

AT T I BORIUIFECIN T, A 7T 2 b OERF-EIIE 68~84 H
Tholo, Bl 5% 3 A2 | BEHEEDOK 33% 3 MAEH THit &, €D
2 HD 70%% TBOH 73 5 8H7z, FEHRMREEIINET K OIRFThH o7, H&5-3 7°H
B ORMEREPIREE X, 1K (6.5 ng/g) M OVENK (4.5ng/lg) ZFRE, ) 1nglg Th-oTo,
FHAR R BEEMED 26% 3 ATRETH D . ZD 95 40%72° TBOH Th o7z, Ak
OEIRIZHBW T, > 10% DA FTRE T o 7223, B RN Tl S
PED 88% £ THMBHI AIHE T - 1o, BIE PG O HEHTEIED 50%X TBA Th -7z,
B GEMLIC I D BEHE R, Bk G8D 8~21%Th -7, (B 5)

@ SH#Z:3 TBA 558 () @
WELA (HiARRA, 2 88) (2 3H /5% TBA % ¢ TEEA 5 (300 mg/8H) L.
BHRER RN SEhE STz,
AT T N DOMEKRIFFECH) T, THREIHNTR 60 H Th o7, BlEk 5% 5
D HRNZ D72 0 MAEHAFAET D EEHEEOR 17% X FTRE T - 7=, Fit ik

11



ST EHENENY 1% A5 Th o 72, Fit P OGHEMED 10%HHHATEETH 0 |
ZD S5 HD 25%70 TBOH ThHh -7, Bt s 5 2> AR OMsPHEIL, fliE (3.4 ng
eqlg) KOYENE (2.7ngeqlg) ZFE. K 1ngeqg/lg X% 1ngeg/mL Th-o7=, ATl
OV (DT s 10%) ZBrE, MR BEHEEOR) 26% 3t rfRe TH D | £
2 HOK) 40%1E TBOH Th -7, xHRAIZ, BB IR W TG EED
88% M FIRE T, D 9 B 50%IE TBA TH -7z, FRZLD TBA 13th DOFEFE TlEA
BT, 5 5 DA %O EENAIT T A FETEMEE L. B 58D 8~
21% CThH-o7-, (B 5)

JEAZE TBA 5588 () O
A4 (R A, HE288) o BARENC TBA 25 TS (140 mg/iH) L, 3
BN RERABR N S e S T,
O LY | RPUCEIREED TBOH ORI Sz, #5- 3 KELINT
(X, HEHYEIREENHIE S (50~80 ng/mg Cre) , #%5- 10 Wf##£1Z TBOH I3
il (9 120 ng/mg Cre) (ZEL, €Dk 2 HUNICEHICIKT Lz, E2 2180
f¥e 5425 &, TBOH Ottt = <N LTz, (2 5)

© I TBA 558 (4) @
ARRRPEN (BEEBCRW, 15 A, ME) 12 TBA % 9 BRI HO#S (0.4 X% 8 mg/
9H) T ORBRNEME S, 51 R LN 2 lRICRTO D TBA 2 S,
TBA 1%, Hf&f b 2 lBRIZW < ODD KRB BRI S 223, Bk 8 I
IR ST, (B B)

(3) EWBRERER (. TR FSTA—ILEDHER)

A (AR, 58 2 §8) |2 3H 425 TBA % E2 (40 mg/88) & OFH L CHARIFL
TRAER S (300mg/8H) L., FEYEhiEsndZiisini-, 177 Mif5 60 H
BICBRES L, 1P OIIBERGK TEZIC, b9 1HENLIEEA T T MREN
5 16 ARSI 2 EREL L 7=,

A 77 v Mg T U O R HERTEMEIZ I TBOH Ik b0 EEX 6
e 1FE A DM T TBA 134 LR o T, MREHENE R OGRS
FEMEOMAPEEEIIT TN 26 HTholz, A 7T MREES OFHEEF
JUHEH O AP EHEM IR, HENEIED 3~5% D& TH -T2, 4 7T FgE
#% 16 HE COMBEFREZRE L= 2 A, #5 1~60 HEORIIKE T L, M
PPN THEHGHEMET 50 B, FEERMHEGNEMET 55 H Th o7, Mk OREE
PIZ, A7 T2 bRENDS 16 HOMICHIAN T 46%, A& OEIE T 2%, AT
20%F CTIKF L=, (&ZMi5)

(4) KRB &)
KpEAd (BEECRIA, 14 > Aim) 12 SH 25 TBA 25 kNS (10 mg/kg AH)
L. FERBRss e S iz,

12



BG4 B D 24 BN G HEHENED 80% MBIz HEk &=, £ D H B 3.5%
723 TBOH TH Y | 30%2 7 /7 v Afaaik s LT, 30% 08 milgiua ik & L TRt S
- BEHH CHEE &7z 3-Ketotrienic #5i&E42 AT A2 AIX 2 IR LT,
Ketotrienic #1& % K~ 7= S FHEEDOLEM L ET- S T-, 2o DR & X 3 1
ALz, RUFTLaKkE LTHBESNIZOE, BEGBEHEED 1% K0 CTh o7, (&
M5, 6)

OCOCHy

ﬁ/ﬁ\ 0%" w

oM /I IV 0.7%
p3sss J

g 11 TBOH 0.9% S
IX 0.2% 1 {b
1 [ r r VII 1.3%

aH 90/0 W \(
oind H oo

X1 0.2% " / °
XII 3.0%

)((epl TBOH) 34.7% ..

XIII 3.0%

D

)(IV 0.9%

a : B OBEHEEDEIE
b : WS ORENIAEE D HERT D 2 L aRd,
c: HEEMIX KOYXI O 17D R a3 3337 AR B A

2 RRPEAF DR D 3-ketotrienic {4 3

b o b

T XVI XVII

L |

1.99%
a : IR OBEHEEDEIES
CEERINCRE SIS AR,
c: b NI EoSr AR E I I3~
3 RRFEAORRHF DFE 3-ketotrienic i)

3 JECFA iHliE (2% 5) @ Figure 2 76, VIOHEEXORR Y 2EIE

13



(5) %%E)j EERER (4. TBA Ejh)
A ORAKEWHE, 20 55) (2 TBA Z B2 T fE S (B EXIT 4 f8/EH, 7 F > b

& 140 mg/fE) L. &5 30 HZOMEH L OHAF (B, B, J§. B) © TBAR
I gET SN (EEER @ 0.2 nglg. BRHES : 0.09 nglg).

FERER 1IN LT,

g DI 7275881 L o' TBOH T A O L7258 W13 8-TBOH Th -7z,
a'TBOH O &H &L, I+t T 4.3£2.3 nglg TH-720, A CiX 0.4 nglg
A CoooTz, (BREY)

# 1 TBA % PG LT DT O T o

o-TBOH K TOf B-TBOH Di2fE

AR o-TBOH £ (nglg) B-TBOH J#E (ng/g)
(n=20) [l R B [l R B
JlER 20 0.7-11.6 11 ND*-2.7
EESR) 4 ND-0.2 20 0.2-0.5
JRERAHA 2 ND-<0.2 20 <0.2-0.4
B A 0 ND 20 <0.2-0.6
B 13 ND-<0.2 20 ND-1.0

* . ND : fHFRAAT

(6) ZEWBREAER (4. TBA B¥hR UMthrsILE D FIGHE)

A (BB, REE 255~404 kg, 8 B/ GHE, 8 BH/THREE) (2 TBA (200 mg) &

TARNT VA=V (40mg) OEH A% TR L, BAERT (0 H) MUBAEERERRY
(1. 3, 7. 14, 28, 56, 70, 84 K (X112 H) (ZIik, REOFEZEE L, TBA X
#iHs LC-APCI-MS/MS £ & » Tt & iz,

MiEF OEEL2REHIE B-TBOH TH Y, TBA 25 SN2 TOFOMIEND
R Sz, g B-TBOH JRELIS, Btz 1 H ChesifE 4601130 pg/mL 7~ L,
At 112 H £ COYIMREE X 180+ 95 pg/mL Th-7-, —J7. IiET a-TBOH K&
O I L I ATDERI TR S d, SEEIREEITE N 26 pg/mL & TN 12 pg/mL
ThH-oT-,

JRIZOFEFTIE, o TBOH REZE2REWTH Y . JRTPTIHIZ E A EIEERTHFE
L (RRIREED 92.017.4%) . FHP CIIHRE & lFBFRR A BERZETI A DR
7o PRH - TBOH IR EE 134 7 B I Al (2.0 ng/mL) | 28 H 1A/ IME (0.5 ng/mL)
o L, B OEAREIY 1.020.11 ng/mL TH -7, #H o-TBOH I IREHE
% 7 BiZh@EiE (7.8ng/mL) ., 56 HIZH/ME (4.1ng/mL) Z/RL., BAEEZOV-LR
fE1% 5.940.37 ng/mL TH-o7=, EH9)

4 HF0E, 10 fHD~=L > b 1 fE%7-9 TBA 20 mg X AT R F T U4 —/L 4 mg #&Tr,) THRINTE
V. 10EDO<RL > hD DB, 4 EITECONIERZ 32 X 5 IZE%EH S, 6 I3 E% 70~80 H T
THHTE LR ~v—a—T 4 7 ENTNW A,

14



(7) EWEpaeidiR (K. TBA BMXIIthALE FIGH)
K (g, R OVEZMEE) 12 TBA (1~2ppm) A HM XX E2 2ppm) #HLLIFTTF
=)V A NTZ VA=V Q2ppm) &P LT 5~8 BRI S- L=,
ZDOFER, IRFE 5 N 6.5 WZITIE, JRF 6 TBOH [T S e o7, AT
1A RZX a7 ORI, AR 7 HRZRIZRW T L 20> 72, (M 5)

(8) BBYMIDNAXTARAZE) T4 (TY k)
3H 15 TBA % 2 M5 (300 mg/HH) 60 HEZICERE L= (M 2 96) OfF
fid, RO X AL & R LR U 72 e SRR = T U L7 T > b GR#E.
A OMEREARRA, 3 DL/ED) (o OG-z, F2ksir % 3H 1%k TBA JREEI AT
i C 30 ng eq/g. BT 24 ngeqlg, AT 3.2ngeq/lg ThH-oT-, ZiLHDOFHE 7
v MO 5% 3 HREICEBIT 2 BGHE ORI 2R 2 1R LT, (BHE5)

# 2 SH I TBA 2Bt 5 S i Bk offiik &2t N 5 Lz
7 v MR DREHEIEDOPE

HE ey #ﬁ%ﬂzﬁﬂ%ﬁ@:iﬁéﬁkﬁ% (i/()z
K £ a5
ik 3 81 84
R ik 2 93 94
A 6 85 91
J 5 78 83
FHHRERE Nk 2 103 105
A 2 73 75

AR OMEF 2 BRESRONTE, BB A 1 RERE g Le b ons, g H =
a—UEHEE LT 24 W7 > & GRS, B OMERERA, 3 TT/AE) 1SRN
HENTz, ZThHOMERIZOWT, BO#G% 48 FHEOGHEEORNENEZ R 3
(R LTz, (ZHB)

#* 3 SH Ik TBA 2Bt 5 S i Bk sk &t N G- Lz
7 v b (gD ==—VIEE) IZBT DBETEIEOSR

o 1 B RORIEC T B HRER (%)

Bl T ® P T T R
ek 7 5 59 2 74
ik 3 1 31 60 95
fHEAl 3 2 56 R 61

(9) KBtAER (b b, #Z3% p-TBOH)
bt~ (MERIREA, AECREH) 12, [6,7-3HIE# 8-TBOH (0.04 mg/kg {KHE, 3.6
mCi/mmol) ZRAEE N NN—T—IZFEA L TRIEZ) %, 72KHEIZHTZ-> T
PREL U 7= RO IEHEM: /IRy v F L —a v o 2 —CRIE LTz,
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FGHEHENED 50% 035 5-4% 24 BifET £ T2, 63%72° 72 Wit £ Tl -, &5
% 3 H#Fa‘ﬁif*ﬂ)%%ﬂ&?b O, BT I =osn (FETAVIF) ERHWEA T LA e
N7T T 4 =X B ST EE R B OBEENEIL, vy v U A RS

(54.7%) 1= D E&En“/% PEDEIAIT, FREAE AR CEILEILDSED 20.9% M Y
PR 24.4% ThH -7,

531 (J@/\ﬁ:ﬁ@ TREEPC T, A L2b D) [CaEN Rz 80 =
LT T T 4 — T LTz, BRI A IARZEN, FEIT 2 ORI L VR ST
AVl ﬁmﬁﬂ‘u/\@ . B-TBOH. o-TBOH, TBO K OMEE O L 0 MRk ST
W, ZVv7 b UEERARSYENL, IS o TBOH &80 B-TBOH L W #rk ST
7=, (2P 10)

2. FREHER
(1) %BHER (F4)
® FHFO

4 (HEARH, (KHE 150~200 kg, EEAMER OMER 6 BE/FFR) OFIZ, [6,7-3H]
Tk TBA 2 B2 TR S (200 mg/EH) L., FREERBRN S S iz, BRES 15 &
O30 HAZIZT, Bk, AP, RN B OMBEHIE ONZ SR ATH oD Mg s P2 S I E
STz, FEREME, HERLE K QNS R Ol 7 T, MR A I LALE L 712 I HIE
U7z, B R OR G E MR R & ORI TE YRR E 2 R 4 KOV 5 IR LTz,

TR HEVERREE & JEERVEMGHEYERE OB G, U F 7 LAKOAERITENT
5 EOVHI LT, BB O MmAEF HEHEERE I T —EE R D, Y 4~
5 ng/mL THo7z, 5 15 KT 30 H LD AEHEMEREE L, [RRRE X35
30 HIZDIFh3 @D oo Mk R TS ER B S Tl b i < #&5- 15 H#% Tl 43.8
ng eq/g. 30 H#% Tid 50.5 nglg ThH -7z, Bl TIL 16~22 nglg, R ONEN T
2~3nglg Th o7, MAHHTREIZ . &5 156 H1% T 1,073 ngeq/g. 30 H1% T 736
ng eq/g TH Y, NEHHEMOFTH1RE 7,

Fo, WA 2T T A XL, 2O—f% V=T )L —T7 )V THR~F V%
AWTHI L7z, AT HA X LTGRO —5IX -7 V7 o =4 —8 T 1 >
X aX— g BRI U7e, gD & i S i iE e 2 & 6 12 Lz, g
HEHEEDK) 10%13 Y = F V= —T7 L IFR = F L CHit S, B/ v n=4—
L LEHITA o FaX—Ta %, ZOEN 20~30% M LI-Z b7 s e
VIR EROIFEN R S NI, (B 5~T7)

# 4 [6,7-3HIEE# TBA % K MBS L= 742k %
FHAR R OREEHEVERE* (ng eqlg)

HHAR B R A5 (H)

(n=6) 15 30
Jhek 43.8+21.7 50.5+11.4
ik 16.4+5.6 21.8+5.1
Al 2.41+0.65 3.28+0.50
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HHA B 54Ram A% (H)

(n=6) 15 30
i) 2.45+1.15 2.40+0.88

RE7- 1,163+1,046 741+148

* PR AR

# 5 [6,7-3HIE TBA % & MR S- L= Foksif 5
FHASR R OFEFRMEHEEERE*  (ng eq/g)
HHAR Bl G#%eam A% (H)
(n=6) 15 30
STl 42.5+22.0 49.3+10.9
ik 15.1%+6.3 20.5+5.2
Al 1.58+0.49 2.64+0.36
] 2.38+1.36 2.31+0.74
[ilibes 1,073+918 736+151

PR AR

6 [6,7-3HIIE#: TBA % K MRS U= 74O gh s S U7 s (%*)
Rl B-7 V7 o= —P L
B 5% S - S -
ot JrF N T—F " JrF N T—F W=7 L
R H % (H) A g T Ui A "
15 11.1+3.1 14.9+3.3 259155 28.91t5.1
30 81*+2.1 11.7+2.5 18.3£3.2 21.4+3.9
* o R ORI 8 B bR
Q@ F4O

T4 (AR, MERER 3 SR/ SRR, MERERS 2 SR/ BREIRES) 12 TBA Ol
A#l (TBA(140 mg) +E2 (20 mg)) ZMfEEE G L, FRBEREBRNFME S 7, BT
138515, 30, 50 LN 70 H%, XHBRETIIAS- 30 XN 70 HZ O, Bk Ot
AR IR EE DS RIA IZ & 0 JIE S A7z, A OVE il 2 >V Tk o-TBOH A2 OV B-TBOH
DZEIE N DOWEBEAR K OISR E S, ROV TIER oo TBOH K UNE B-

TBOH (W4 bilEEHA+HAE) 2NHIE S,
TBOH DOIEFEIZHOWTIIA BERMEITRD b oT-,
ERARTROSITRLE, EHE 7. 11)

# 7 TBABGA* 2B G Lz 2T D& o B-TBOH DIRE (pg/g)

HAE il Bk 5eam A5 (H)

(n=6) 8 15 30 50 70

o R 414+178 908+404 787+413 7631226
AR 404+198 | 366+112 366+95.7 | 436+56.9

i UEG LS 423+208 586+52.7 226+156 389+211
AR 240+43.7 | 207+47.6 198+50.4 | 252+61.5

iG] WA+ AR | 2372875 228+108 261+91.6 219+125

*: TBA (140 mg/88) +E2 (20 mg/id) %#&H
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# 8 TBA BAA ZBhE# G LTc 48T Dk D o-TBOH DR (pg/g)

rHAE il Bk 5ram A% (H)

(n=6) ) 15 30 50 70

o UEEE LS 982+245 | 1,080+353 | 683+301 540+ 149
i AR 1,200+598 | 754+315 5841226 7334206

_ A 322+184 | 196+90.8 | 193+54.6 | 142+37.7
" AR 312+283 | 221+340 139+37.7 | 91.6+1.92

A WA+ AR | 81.2+39.6 | 105+43.7 | 66.6+325 | 44.2+16.5

*: TBA

(2) RBHER (REESF)

@ xEEFO

(140 mg/¥H) +E2 (20 mg/iH) # &6

2 CGRIRPESR, Al A, IREER 280 kg, 6 BA/IFA) 12 TBA OHAZ B HEE G- (300
mg/EH) L., FREFEERNIEE SNz, 5 15, 30, 60 O 75 H&RIZ, fhl. [T,
gk, AENG R ONAEF o B-TBOH &Y arTBOH ZAVZE DA K O AR % ]I E
L7z,

B-TBOH KT a-TBOH OZNZEN DA K O AR DR -F R IR 2 & 9~
12 (TR LT,

FAE 156 HEICHT DA, TR O g o B-TBOH WERHADIREIX., WWTith
[FFREE Ch o7z, HEMTHIREIL, ZOMOMBHFIREDIZIZ 2 5 Th o7, Bl 60 H
#%121% B-TBOH WEHEADIREEI X, B 15 XL 30 HIZLOIREE & bl L CTHEIZREYD
L7,

R TREZRFREE O B-TBOH G AR 3NTIE & O D - TH B iz, o-TBOH iz
X, AR OB CIIHE 30 HEE T, gL OENG Criatii] 2 U TR

Sz, ST, 11)

#*9 TBA HA* ZBAR G LTRREFICRBIT 5
#H#k o> B-TBOH WEHEHADIREE (pg/g)

AR B Ggpam A% (H)
(n=6) 15 30 60 75
JFlek 528+162 440+148 253+67 110+63
Pk 530+310 445+195 340+72 145+66
A 526237 645+328 152+24 1874103

L] 1,090+546 1,020+535 345+164 158+109

*: TBA (300 mg/if) #=&4
710 TBA BHA* 2B 5 LT AR PERIZB T D
o B-TBOH & KDIRE** (pglg)

HHAR B G Ram A8 (H)
(n=6) 15 30 60 75
J ik 1,030£650 972+470 909+ 268 499+176
R ik 179+62 167+38 144+34 33
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HHA Bz 54Ram A% (H)

(n=6) 15 30 60 75

AhA 60 75 34 97434
73] 31 46 31 30

*:TBA (300 mg/iH) Z&f  ** : RERAEZ R L CORWEEEIIBRHHIR AR (RHRFURI)

#* 11 TBA BHAF ZBhEHG L TORREERICRIT 5
Mk D o TBOH WA DEE** (pglg)

HHAR B G%Ram A8 (H)

(n=6) 15 30 60 75

JHHHE 440+192 286+78 6330 71+25

ik 144+87 15547 57 26

Al 73+78 102+106 60 42
5l 152+48 113+54 93+19 70+27

*:TBA (300 mg/HH) Z&f  ** : RERAEZ R L COZRWEEEIIBRHHIR AR (RHRFURI)

# 12 TBA BA* ZBhaRe 5 LT AR ERICBIT D
FHAkR D o-TBOH a8 KDIRE** (pg/g)

AR Bl Ggpam A% (H)

(n=6) 15 30 60 75
JFlek 4,260+1,730 | 2,920+1,130 1,700+ 755 1,570+733
ik 464+353 309+176 200+103 242+107
A 75 59 20 81
] 62 60 40 44

*:TBA (300 mg/iH) Z&f  **: FREFAEZ R L COZRW RIS IR AR (PR FURE)

Q@ REBEH4Q

A CRIRPEA, Al AW, REHR) 270 kg, 6 SA/MRER/EE) O HIZ TBA OHHI%Z 60
HOMIRT 2 [FRHE# G- (300 mg/8) L., FREFRBRAN I S 7z, BRI 2 [F
B b0, 15, 30 X U*60 HEOMA, I, &g, AEM AL ONmE+ o p-TBOH &
U oa-TBOH DO Z i -E DOl A K O AR O HPLC/RIA 1T X 0 HIE ST,
¥, 52 EH OBRER G, FIE] &V IEOHN O BT S 417,

B-TBOH K& U} - TBOH DZ i ZHVDMWERENAR M OA AR OREAR T AL 2 2 13~16 (2
w7,

B-TBOH WAL IR Tl b i < . MR, g OV RiREE D 3 524 1
Thot=, 7ok, RN, L O IEHRE IO TN HIEFREE Ch -7, p-TBOH
AL, B TR FTREZRFEE Th -7z,

o-TBOH A K UM AR TS S OV A B 7R S TR S, TR I 381
5 B i1 4,000 pglg 12 LT,

o'TBOH X% B-"TBOH DZ i EA DA SITIA RO, 5 2 B S
15 B OREIOIZIE LA Tl b @ o1z, (B 11)
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#* 13 TBA HAF 2B G LTORREEFICRIT 5

#fkP o p-TBOH EHEADILEE (pgl/g)

P _ j%ﬁi&'a‘uf&ﬁiﬁ A% (A)
(n=6) % 18 : 60 H1E 75 #1090 551108 : 120
%210 : 15 %21\ : 30 %218 : 60
STl 95+ 71 331+150 212+84 181+125
ik 176162 586+221 259+129 156+91
Al 164+143 460+196 21070 268+116
] 523+502 2,260+980 716+188 511+224
*: TBA (300 mg/if) #=&4
7 14 TBA BA* 205 LT AR PERIZBIT D
kAT O B-TBOH fa & RDRREE** (pglg)
P _ jﬁ’%ﬁ&%ﬁ?’ﬁr‘féﬁ A% (H)
(n=6) % 18 : 60 H1E 75 #110E 90 %5108 : 120
%2108 15 %21\ : 30 %218 : 60
ST 385+378 1,170+571 1,090+353 1,030+480
Pk 69 137£76 123+23 128+23
Al 48 25 26 23
] 14 8 10 17
*:TBA (300 mg/#8) #&f  ** : fFVERZAZ R L OOV RES R BRI A
< 15 TBA HAP* ZBAEE G LT ARRRERIZ BT 5
FHRR O o TBOH B DIREE** (pglg)
- _ jﬁ%ﬁ&%ﬁ?’ﬁﬁi@ A% (H)
(n=6) %5118 : 60 %1108 : 75 %5118 : 90 %1109 : 120
%2108 : 15 %21\ : 30 %218 : 60
ST 97+54 247+134 256+178 187+115
ik 37 110£51 72430 44
iG] 53 96+24 44 45
] 21 60 8632 7719
*:TBA (300 mg/#) Z&A  **  iEERZAEZ R L OOV R EE SRR BRI
< 16 TBA HAP* ZBAEE G LT ARRRERIZRBIT 5
HEAEH O o-TBOH A RDIREE** (pglg)
P _ jﬁ%ﬁ&%ﬁ?’ﬁﬁi@ A% (H)
(n=6) %5118 : 60 %1108 : 75 %5118 : 90 551109 : 120
%21[A 15 % 210a 30 %2108 : 60
ST 1,050+1,030 | 4,180+1,790 | 3,230+462 2,380+968
Pk 116+78 245+88 339+199 212+71
Al 64 59 78+11 74
] 14 25 57 57

*: TBA (300 mg/id) %A
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(3

) REHER (ZBHF)

®© =840

A (A NBH, 850 4 58/ /B GRE, 2 BE/RESTIREE) 12, TBA OELG#I (TBA
(200 mg/5H) +E2 (20 mg/FH)) Z At U, FREE B S2hE S iz, #8515 X130
AH%OMmA, AT, Bligk 0N o E2, o-TBOH KO8 B-TBOH DM HIE S
7o BCAFIEESOMET O E2 OIEEZF 17 1R LT,

E2 DR Z ARUE DX 1T 2 NEMEOIRE & i35 &, & OB H
IR OFFRFIRER L 2ME 5 X 0 b K7 IKEZ R LT,

Al AAIEHEAR 5 15 10030 H & Of%H D o TBOH K O B-TBOH OFHfkH 7%
FE L BEfF0O TBA OHAISAER G- (200 mg/FH) # ORI 2 i L, 3% 18
s Lz,

Bl A A e G- S oA ERIZ IS T 2R BRI, #5- 15 HIZ LV 30 HIZDHHMK
A= Uiz, BFIE. Bl OB T o B-TBOH JEEIL, WA G ICH1T DT, Bl
KON B-TBOH ¥ L v HIKETH 72, BT p-TBOH L. AlAHA
PG SNTEW O N ER 2R G S L W A BICEE TH - 72 (p<0.05), AT
gz FRE . oo TBOH BTG H 2 &% 5 S T=8W) D J7 NEFI 2 e 5 S =@ L v
BT 7278, BANEIC X % o-TBOH DR I3 RER 4y 2N E BRI T -
7=, (ZH12)

# 17 TBA B EHIZ&E UT-EB20E R8T 58515 KOV30 HED
ffk o E2 OEE (pglg)

o S A Fehtatm 0¥ (A)
HEAR LA 15 30
kT HEHE K EHE o HREE B HRE

JFigk 240 <LOQ= 84.8+23.9 <L0OQ 28.6
ek 360 61.2+9.1 | 60.4%=20.7 | 98.6+15.7 | 649222
A 120 <L0Q 13.4+2.4 <L0Q 13.6+3.7

Bl 480 <L.0Q 67.1+16.9 <L0Q 59.4+20.5

BehHfEn=4  XHBREE n=2

a:LOQ (EERA) : M ONEN 5 pelg. ATl OEiE 24 pglg

718 TBA BCAHIXIT TBA HAIZ &5 U= EBME I BT 58515 O30 HED
#FET D o-TBOH KON p-TBOH DIEE (pglg)
- TBA Bt &7 TBA Hi|
ﬁ HHAR 515 Hi% 530 Hi% 515 Hi% 530 Hi%
KHHREE | BEGEE | fPREE | PEGRE | xIHERE | BGEE | xMERRE | BGEE
Wi | <LOQ: 240+ | o Q 216 | ;o Q 62+ | Q 498+
6TBOH 83.0 30.1 161 67.8
B | <LOQ 176 <LOQ |130*+4.9| <LOQ 387 <LOQ 337
21.5 35.3 66.0

5 FDA C&&

SINTNDZe L SNH5%- EIRME (21 CFR 556.240.)
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i TBA EZAA TBA HiAl
i:j‘%z HHAR 515 Hi% 530 Hi% 515 Hi% 530 Hi%
SHEERE | ReEEE | cHEREE | BRGAE | HREE | RGEE | xcHEREE | BREARE
- - + -
| <LoQ 279+ <10Q 234+ «10Q 211+ «0Q 139+
6TBOH 38.5 47.2 39.5 63.1
W | <Loq 378+ «L0Q 260+ 10Q 847+ 10Q 661+
. 61.9 81.1 73.2 127
1,550+ 802+ 4,020+ 1,770+
5 a ’ b ’ 9
i | <10Q 932 <LoQ 940 | “HOQ 9420 | “TOQ 470
N 178+ 167+
B | <LOQ <L0Q <1L0Q | <LOQ | <LOQ | <LOQ
45.2 23.7
o-TBOH 101+
Ry | <LOQ 3'25_ <LOQ | <LOQ | <LOQ | <LOQ | <LOQ | <LOQ
+ +
Bl | <10Q 6(1)'127— <L0Q 4‘3'195— <L0Q | <L0Q | <L0Q | <10Q
5 En=4 X n=2
a: BiLAAlo LOQ (EHEEAY) : (a-TBOH KO B-TBOH (22 C) A& ONERG 30 pglg. Al OV g 125
pg/g
b : E#ID LOQ (EERA : (arTBOH KO B-TBOH (2o C) #H 15 pglg. [N 30 pglg. T 125 pglg.
i 250 pglg
@ E=B40Q

A (H AR EH 5800 4 RS s/ 8 5, 2 BEVRE AU FREE) 12 TBA OB A7 (TBA(140
mg/5H) +E2(28 mg/iH)) XI% TBA HA| (200 mg/iH) ZBhifk G L, 7R
M STz, $5-15 K30 B0, Bgih. gk OYElE+ o E2, o-TBOH K}
B-TBOH DIRENHIE S 417, E2 OREIL, XFIREEL O TBA Bl& AR GHEZ W)
TOHRMNE STz,

fERaER 19 KOV20 IR LTz,

KRR RRIRE 13, #5156 OV 30 B DM ORI CRIEE Ch o 72728, fERIT

FNHOYEE TR LT,
TBA BlAHIF G OSHREAC 1T 5 E2 OFREEL, Rihh o A EERL O
AMREZR A 5 L D KIBITIEfECh - 7=,
2 fED> TBA i) (o-TBOH } O p-TBOH) DRSS % TBA Bl A A 58 Y
TBA Bl 58 CHlEd 5 & TBA FLEHIGREOIREE D57 TBA Bl 58 L
DEIAMETH T, (B 12)

#* 19 TBA FBLEAPBIER G4 DO EEMEHITBIT 5

FHAEHR O B2 R (pglg)
ki PR RIRER AL E | TBABLAAIGEE AL S R E
R ik 360 <L.0Q= <L.0Q
J ek 240 <LOQ <1.0Q
Al 120 <LOQ <L.0Q
] 480 16.1£2.6 6.1+1.7
WHRENn=8  XIMW#fn=4 *:TBA (140mgfE) +E2 (28mg/HH) Za&f  ** . &5

15 U 30 HEE D F-H44E
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7220 TBABLEA* X TBA HABAEKG-5% DO EHHEFIZB T 5
#HA%F D o-TBOH & U B-TBOH OJRE (pg /kg)

TRV HHAR St AR TBA Bl &H TBA H#
Jrfi <L0Q> 285+14.8 2,990+2,010
Pk <L0OQ <LOQ <LOQ

“-TBOH -

¢ A <1.0Q <10Q <1,0Q
iS5 <LOQ <LOQ 127+102
Jrfi <LOQP 200+50.1 6301182
ik <LOQ <LOQ 362+56.0

-TBOH -

b A <LOQ 75.6+14.6 175+62.3
i) <LOQ 177+48.1 754+138

BeH#En=8  XIMf#fn=4  *:TBA (140mg/H) +E2 (28mg/if) #&H  a:L0Q (o
TBOH) : A 15 pglg. fER 30 pglg. R 125 pglg, EiE 250 pglg b : LOQ (B-TBOH) :
N OMER 80 pg kg, T 125 pg kg, i 250 pg kg

® HBHO

4 (H BRI, 2580 6 5E/RE) 12 TBA OBCAH (TBA (200 mg/8)+E2 (40 mg/
5H) &S L, R I Sz, #5165, 30, 60 KON 75 HIZDRBIAL
Fk, g A OMERAIZH1F 5 B-TBOH KON o' TBOH D% Z N DFEREAR K OYa &K
DOFREED HPLC/RIA |12 L 0 HIE 7=,

B-TBOH KT o-TBOH DA K O EIROFMFRTIRE 23 21~24 (2
~LTe,

AL, PR OS> p-TBOH BERHEMRODEEE L, Wb [RIRRE Th - 7278, B
3 R BR AT AL NS T o 7=, TR 35\ N T D2 B-TBOH 44K
HARETH - 7=,

JHlEZ BT DA o TBOH HEHERD B G- 60 H 1% £ Tt 4L, Bl OB Tl
Beh- 30 H#A £ T LM Sz -7, o TBOH Fa AR I AL OVE ik CheH S 4
770

AREROFER, TBOH OfHERIL 70 nglkg L& 2 Bn7-6, (7, 11)

# 21 TBABEEAP =RMER G LT FCBIT 5
FKEH O B-TBOH WA DOIRE** (pglg)

(ﬁéﬂi‘-ﬁ%ﬁ SRR G A (H)

n=6) 15 30 60 75

J ik 33 467+162 323+131 180+105 83452
R ik 8 78+41 67 78+24 52
A 17 254+62 272+80 108+29 71+32
RERS 21 392+147 293+171 120106 111+86

FRHBESL © 70 pglg  (FESEIZIE ATRE2IRFE) *: TBA (200 mg/if) +E2 (40 mg/fH) %54
* o FEUEESE 2R LU RV RS IR B AR

6 D2 VAR REE T ORI ORI ATRE Ch o 723, MEFTIE FTRE R RIREE & LT, ZORHIR
FUEDBEE Sz,
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#* 22 TBAFLAA* 2B S LI2HCRT 5
#kH O B-TBOH A EDRE** (pg/g)

fﬂi%ia SRR Feh%Ram A (R)

(n=6) 15 30 60 75

J ik 56 1,110£568 | 772+618 695+337 401+177
P ik 15 35 36 33 33
A 34 66 43 38 43
] 34 27 31 32 20

FREHBESE « 70 pglg  (FESEIZIE RTREZ2TREE) *: TBA (200 mg/i8) +E2 (40 mg/fl) %#&H
* AR ZE AR LU RV R I R AR

# 23 TBA BLAAI 2B G LIRS
% O o- TBOH A DIRE* (pglg)

ek o BeH%EBEE (H)

papiicriea
(n=6) 15 30 60 75
Fi ik 41 213+71 9226+80 89+26 39
ik 50 95+44 76+8 24 23
A 36 0 9 41 40
=il 38 74+20 62+19 60 55

FREHBRSL © 70 pglg  (FESEIZIE RTRELIRE) *: TBA (200 mg/i8) +E2 (40 mg/fH) #&H
* o EAEESE 2R L OV ORY RS R HH R SRR

# 24 TBABEAP =RMEE G LT HCBIT5
HFRT O o-TBOH HUARDIEE** (pg /g)

fﬂi'r%iz SRR B A (H)

(n=6) 15 30 60 75

JFlek 47 1,920+864 | 1,710+758 | 908+664 656+331
ik 39 386+282 210+44 143427 182+51
A 13 21 10 27 16
] 41 59 36 52 16

FRHBESL : 70 pglg  (FESEIZIE ATRE2IREE) *: TBA (200 mg/iH) +E2 (40 mg/if) %= &H
*h o YIS 2R U CU ORI HH R

@ EB4@

4 (Al REH, (KEE 400~450 kg, E24 6 8/E) OHIZ TBA DA (TBA (200
mg/58) } OV B2 (40 mg/8H)) % H[A 33 2 [ER MR G- (Fla] & 55 2 [ 51% 60 B
DOIMETIM) U, FREERERAFEN S A7z, BB G4 CIIBhE& 5 60 H 212,
2 [ IR G RE Tl 2 [ AER G- 15, 30 K ON60 Hi4IC, A, . k. BN
WoziEf oo p-TBOH K1Y o-TBOH D Z - EH DA K OIS DI E %
HPLC/RIA (KBRS : 70 pglg) ZFHAWCHIE Lz, 7ok, 5 2 BB 51, wiE
ENIEGH D B CEE N S vz,

B-TBOH K& U} a-TBOH DZ 4V Z VDR M O A AR OB i L 2 3 25~28 12
~LTE,
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AR G T, 2 [RIBHEHR GRED 2N, . I, B O T o B-
TBOH FEHEAORIE L, AEICED 7=, B TBOH DAL, sk O 25
DI ST,

o-TBOH AL EICHTFIg CA H L7z, o TBOH O K& I Ak & L CERICHE
KOEBTHEICEWRE TR Sh ., &1

#* 25 TBARGA* 2B G LIZER M FICBIT 5
#i%kT D B-TBOH W ADIRE** (pglg)

P _ M@*ﬁ&ﬁf&%}:ﬁ@ H jﬁz (H)

(n=6) 55118 : 60 %1108 : 75 551108 : 90 %1109 : 120
H2la 15 %2108 : 30 %2108 ;60

J ik 103+37 2194111 99+47 48

R ik 256+76 402+96 188+50 163*45

A 188+55 295+88 351+103 282+85

1] 6311395 1,150+473 636+131 8261269

FRHIERSY : 70 pelg  (MESFAZHE ATREZL RIS

o REER AR AR L OO R RS o H SRS

# 26 TBABEAP #RhEE G LT BB BIT S

Mk > B-TBOH f8AARDHEE** (pg/g)

*: TBA (200 mg/i8) +E2 (40 mg/fH) #&H

P _ j%é?&'%uf&ﬁiﬁ A% (A)

(n=6) %5118 : 60 %1108 : 75 %5118 : 90 551109 : 120
%21[A 15 % 210a 30 %2108 ;60

J ik 551+182 976+330 7794330 330+130

R ik 82+37 105+22 84+17 63+23

i 35 35 37 18

NERS 15 21 12 16

FRHIERSY : 70 pelg  (HESAZHE ATREZL RIS

R A A TR LU RO EE TR HBR A

#* 27 TBARLAA ZBAER G LIZEEHERICRBIT 5

Mk D o- TBOH WA DR (pglg)

*: TBA (200 mg/88) +E2 (40 mg/if) %#&H

P _ . ?ﬁﬁ?&%‘uf&ﬁ%ﬁ H jﬁz (H)

(n=6) 1A : 60 % 1A 75 1A 90 1 [E ;120
%210a 15 %5218 : 30 %5218 : 60

J ik 141%60 211+108 115+42 47

R ik 35 43 65+19 48

A 70+46 61+56 36 48

RERS 20 24 77+16 6220

FREHFRAR : 70 pglg (WESEZHE MTREZR L)

o RIERAE R LU RV R ES T HRR FUA

25

*: TBA (200 mg/88) +E2 (40 mg/iH) #=&H




#% 28 TBA FLAAI* 2B G LIZEE IR 5

KR O o-TBOH O#ERDPELE** (pg /kg)

Py _ . j%ﬁ&’%n?&ﬁiﬁ H :{;ﬁz (H) _

(n=6) %118 ;60 F1E 75 F1E 90 F10E 120
%210 15 %21\ : 30 %218 : 60

JFlek 1,730+475 3,090+£2,180 | 4,650+1,510 2,060+575

ik 183+104 191490 163+81 95+18

iG] 63 80+37 88+21 87+21

RERS 29 35 76+35 60

FRHBESL : 70 pglg  (FESEIZIE ATRE2IREE) *: TBA (200 mg/8d) +E2 (40 mg/ih) % &H

o RHRAZ R LU RV R ES TR HRR FUA

® EB40G

A= (HEARE, RER 280 kg, E8ME 4 BERD) O/ FIZ TBA OHA| (140 mg/
) &, AHICS e 27 E (Fas 27 m 2 (200 mg)+E2 (20 mg) A A
R G U, RN FEhE STz, BhE G- 15 KON 30 H & DAk 7R EIR
28 RIA \C X 0 JIIE Sz, SRR ORI ClE o TBOH &8 B-TBOH DA (FEik
AVERREY) B, IR OVl & OWFEHA R OS8R (7 V7 v U Ria Ak
F ORI AR) O CRIE Sz,

B-TBOH K U a-TBOH DfHAkH R & 4 29 KN30 1T LT,

JHliEF > B-TBOH WA & S RO G GO NG L O @ B-TBOH
WEBEARDIREL T, B - 30 HIZD 703, Bl 5 15 HIZ ORI CTHEICH
olz, Blgh 61X BTBOH I3 S /o7,

o-TBOH iEHffR & fa AR D EEHE L TOEREPE BRI S0, Iflgfices
WTOHRTH-oT-, (B 11)

729 TBA BHA* KO a7 27 o IR & RS G- LT BB ERIZ R 1T 5
#fkP o> B-TBOH DyE*** (pglg)

ek HH%RmEE (H)
(n=4) 15 30
JHFA 2 491+39 596108
R i 2 <250 <250
fiPa P 147+15 241+40
B P 421+53 505+52

a : IEEEAR R MO ROAEE b RO

*: TBA (140mg/iH) #&4  **: 7o/ A7y (200mgflH) +E2 (20
mg/if) G P EUEEZE AR LUV RO IR IR AR (R HHER
FAH)
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# 30 TBA HA* KkONT v 7 A7 v A 2[RI G- L 7= ZE AR 1T A
kb - TBOH DJEE*** (pg/g)

HHAE BeH%m PR (H)

(n=4) 15 30
Jihiei 2 1,128 +242 1,045+165
ek = <250 <250
fiPa P <15 <15

B b 51+14 <30

a : WA OSAROAE b EBEHED

*: TBA (140mgfiH) Z#&4A  **:7u/A7vr (200mgFd) +E2 (20
mg/FH) EEAa P EUEEE AR L ORISR IR AR (R
FARHR)

(4) BRBHER (ZBHFRUREESF)

EEE R OSARREA (4% 3 B/ G-HE, 4% 1 BE/RHIEEE) 12 TBA OREH| (TBA
(200 mg/5H) +E2 (20 mg/5H)) A fiiie L, FREaBR St S iz, #4560 HED
A, A, B OV B2, o-TBOH K& U8 B-TBOH DR SHIE ST,

FAARET O E2 #EE A% 3112, o-TBOH K& O} B-TBOH DyERE %3 32 (TR LTz,

B HEMZISIT 5 B2 OYRME 2 RAE OXHHRREZ I T 2 NIRIMEORRE L i35 & |
TR ATRE/ R 22 E L 0 b RIEMEME CTH - 72,

B S- 60 H%OT LT O o-TBOH KU B-TBOH DEE L, EEWE DI
rMWIZERERI. 2. (3) O OB THE STV L8RS 156 KT 30 Hi&ICEk
T APEEE L ERRICRR S, BFIECIE o TBOH DR E < . AR ONER Tt -
TBOH DEERE -7, #iET O o-TBOH K& O B-TBOH Dy | ZEE (EEEF
FORRRPELR) IZ L DEW T2 o7z, F7o, &5 60 B O HFE R L, 55
FEAR R OARRPE BV TH EZEITA DiLen o7z, (B 12)

31 EBWEF R OKRRPERICET 5 TBA BLAH* %
#5560 A OMHRT O E2 OREE (pg/g)

. A AIREZR EEET AARPE

ZAE AR K EHE K HE B HRE
JFigk 240 <LOQ# 41.7+3.8 <L0OQ 25.3b
ik 360 <L.0Q 26.1+3.8 <LOQ 33.1+4.6
1R 120 <LOQ <LOQ <L.OQ <LOQ
] 480 <L0Q 86.0+37.2 <LOQ 75.2+26.5

5D n=3 (i : n=1) *: TBA (200 mg/8H) +E2 (20 mg/fd) % &H
a:LOQ (E&EFEF) : AN 30 ng/kg, sk OVE g 20 ng/kg, AENG 40 nglkg b : 1 BIZ[REEE
RS
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32  EBVEA K ORREFIZRIT D TBA Bl & HI* %
5. 60 H#% O D o' TBOH ) p-TBOH D2 (pglg)

. o EEET AARPE

PR il T T P T
JHFigk <LOQ= 1,430+486 <LOQ 1,590+1,040
P ik <L.0Q 129+125 <L.0Q 3244204

o-TBOH —
A <L0Q 95.5P <L0Q <LOQ
HEWA <L0Q <L.0Q <L.0Q <L.0Q
JiTli <L0Q 481+179 <LOQ 515+46.2

5-TBOH Bk <LOQ 152+31.8 <LOQ <LOQ
Al <L.0Q 97.9+24.4 <L.0Q 97.1+17.7
HEN <LOQ 344+152 <LOQ 338+50.1

BHREOA n=3 G : n=1) *: TBA (200 mg/F8) +E2 (20 mg/fH) #&H
a:L0Q (EEMRA) : (aTBOH MU B-TBOH (2o C) #5150 pglg. Tl 200 pg/g. g OWENS 100
pgle b 1BIEBRE ERIRAAN

3. BInEM4HER
TBA 1 ONZ o' TBOH % U8 B-TBOH DA FEil (At Oft a4 % 33 1R LTz, (B

M5, 10, 13~16)

72 33 TBA I NC o-TBOH K& O B-TBOH i ek R

FRATTH B Y SIS & i
Salmonella typhimurium |10~10,000 pg/plate : b
TA98. TA100. TA1535, |TBA XIHELAHI (;%E;f 5 6
TA1537, TA1538 (TBA+E2(7 : 1)) (+S9) _e
S. typhimurium 1,000 pg/plate
TA98., TA100. TA1535. 1’(30&te2f0£gb;’0?2 59) Ttk
TA1537, TA1538 ngpate - B (B 5)
CIES S gAgg’b”{f:fg%m TAlsgs | 0-5500 uglplate : ¢ TBOH b
I A ; ) ’ ~ - S5,
75 Bk TA1537. TA1538 15~1,500 pg/plate : B-TBOH| ( 5. 6)
S. typhimurium _ Pt
in vitro TA98, TA100 0.06~2 pg/plate : TBOH (ZH5)
TA100 : Bt e
S. typhimurium 0~1,000 pg/plate?:B-TBOH| TA9S : [&4:
TA100, TA98, TA102 333 pg/plate : TBA TA102 : faiE
(2 13)
ot 6. 30, 60 pg/mL : a“'TBOH [(£X3e3
l: 1> B
hY R i3 p-TBOH (+59) (B 5. 6)
RN 1~10 pg/mL :
R B-TBOH (- S9) (=333
g
CHO Rl 6~60 pg/ml : (B 5)
B-TBOH (+S9)
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FeAE H VST & IES
Yeta (R
BN
i =
Gefafk | ~2A % —SHE #if 1~30 ug/ml : B-TBOH -
[ (M 14)
LAY
Tl
Jl)
WG | 0 2 ) v 7 o — | MR el
AR | L5178Y fil ML - (B 5. 6)
(+89)
25~100 pg/mL :
, e B-TBOH ( - S9) park
M) 313
CHO #jia (Hgprt &) 95~150 g/l - (B 5)
BIET B-TBOH (+S9)
72 SR g8 B ) vt | 26~~100 pg/ml : X5
A CHO it (Hgprt i&fs1-4) B-TBOH (+S9) (B0 5)
Frvf = — AL AKX — ii;ji;g/:;/l;nﬁTBOH (-89) (=63
i B T ' L
- V79 4 (Hgpre iz 7) “TBOH (g9 | (BTED
nvitro EEpE
. 1~10 pg/mL: a-TBOH ( - S9) (-59
“i
CHO i 6~60 ug/mL: p-TBOH (+89) | [&HE (+S9)
(B 5)
DU T UNDEAE —AHRAE | 5X 106~104 mol/L : s
S B-. «’TBOH| (B 13)
. 5% 106~104 mol/L : Feft
N *g i A ,(\ @l
INEZRER |~ 7 2 C3H10T1/2 i & oTBOH| (5 13)
t ~ MCL-5 #fifia W5
e 20~26 pg/ml : TBOH
GEHE T2 D ) hem (B4 15)
Fexti:
| Ml ~ .
N WILL3 $lfia 20~26 pg/ml : TBOH (5 15)
INI AR —NT9 i 3~100 1M : p-TBOH P!
i ' (24 16)
REH .
. |HeLa #ifd T8 U 7 2N Rt
DNA & 2.5~15 pg/mL
S PRV Y 5715 pg/m (BH 5)
DNA &1 | . . 1~512 pg/mL Fextie
~ EE b b
R s o'TBOH X% p-TBOH (B 5)
100 mg/kg AH : o-TBOH X/ %
e | = - “TBOH % H R0 n
s |7 M prmon =t iiffg i R
= ‘g ‘"“ 7 3 2 \I(‘ /j 7;;%% N
FHEAER | T > Ml - TBOH ¥|% p-TBOH % 4 (B 5, 6)
(RGO $5e G-
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AT H ESIES &= A

" - . o (=<8
mvivo |/IMEAER | JRIMER 100 mg/kg {AH : B-TBOH (&M 5)

: IR L CIXEE

B 13 DR O £

: 89 FEFAE F D TA100 12V TOABIE S, RO 1.3 522 20 —B L7 &7 55N
NHEONT=T=D, BitkEE LTz,

: >22 pg/mL @ o-TBOH K U>15ug/mL @ B-TBOH CIIHIETEIEN A DAV, WX R
HEAEEE 2 2 91 S 872208, o-TBOH 238\ T Z2RZE BLHERAREE ORI T E B e EE R DA T
AT,

e: b ML THDH CYPIA2, CYP2A6. CYP3A4 KO} CYP2E1 1N microsomal
epoxide hydrolase 2MEFFEEL L T 5,
f: BEMFREEETHD Z EIVRENT-,

o T ®

CL.

TBA. o-TBOH X} p-TBOH (2o CAki /2B ma R BN EhE S, £ D—EBIC
Bt RN ERD BT,

in vitro TlX. HlEE 2 AW 1BIRZOREEFRRIZRBW T, 1 RBBROA S9 IHELFETD
TA100 (ZFH BARAFIEDOBINATRD BTz, 2 v =—8I3 RO 1.3 2B 2200
Tholz, WHAFARTEMINA 522 RSB CIE, Ls178Y flifa TR DHED
boTeid, REH DNA AR K O DNA 185 ib\ﬁh%ﬁnﬁf%oto L=
S T BAn - ZHREE B K O DNA B IEMEIE 720D o THIRO THHW EF 2 T,
Flo, BRI E AW R R B ERERIIZME CTH O | /VERER TR L DG D
HHHDHMN, Invivo TIX. 7 v b OFEFEIE L OFSEHIRZ 3 D Yo R RSN TR D
ST, BRI A AW/ MERBR b atETh - 7

Ve, AR EESRIE. TBA W NCZEDOR@M TH 5 o-TBOH K& O} B-TBOH
Wi, BRI & o TR & 72 B8 mtEld e e B 2 7,

SHUSMRR
(1) SHESHHR (TORARUIY M)
TBA OSMEBFMERERN, ~ 7 A K ONT v b & AW TR IO XIEERN RS L0 i
SN, FREF34ITRLZ, (B b)

7 34 TBA Ot R

p e LDso
R | PR | MR LN (mgfkg HD)

o] IR a— Al 40% T H ) —)L 1,500
~ A | JEPEN Vi3 T ) —)+10% 2~ 565
fEEN i3 X ) —L+10% =~ 643

e g IR a— Az 10% T X —)L 5,000

Sk JEIZEN Mk a— iz 10% =% ) —)L 1,601

JEIPEN il a— Al 10% T X —)L 1,772

0 MR H 7V 1,000
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5. BEMEMHER
(1) 8 EMEZMHEMHER (¥ VX, TBA)

~ A GRHFA, (KE 19~25g, MEHES 8 IL/RE) 12 TBA % 8 RS- (0,
25, 50 X% 100ppm) L. dhEtiligssdhi s/,

AT R 2R 35 IR LTe,

FELCER, ML 1TED, R, BEEENL OEERIRIC, BHIC X AREITA L)
o7z, BB, Bl AR, FBEXOMIBEE~OREIIA LN - T, (B 5)

BinEEZB21E, 100ppm £ GREORECREEL OMERT & OFEx B EOAH B 72 ARG,
R GREOME TR O M ORI EEOA B RMEE, 5 Oftst K O EEOA
BREEEN R ST 2 0D, [ NOAEL % 50ppm (7.5 mg/kg AH/ H IZFH2Y
7). M LOAEL % 25ppm (3.75 mg/kg IAE/HIZAHY 7) &l L=,

# 35 QML EMERER (v R) O

R Kt b

(ppm)

O RORACIRRRORIE - ootk ROt T RO
- ROt B OV A R T

(50ppm LA T) DR RO B RO

P5LLE | HEHEFT R L -SRI (D XL
Wb, RO D WD)
- TEBIEOBY

(2) 10 EEE2MSEHER (VX TBA)

~ A (AA AT E ) CFLP, HERH, HERER 8 UL/#E) 12 TBA % 10 HERHEE
S (0. 1. 2. 5 XJX 10ppm (HE : 0, 0.12, 0.24, 0.56 Xi% 1.2 mg/kg {5/ HAH
M- 0. 0.13, 0.25, 0.66 XiE 1.4 mglkg R/ AFEY)) L. diatkEiEtR5RnE
i ST, SRERRRR ORI, HIREE L OY 10ppm & 5 REORISI R, FE5E, KL, If
N O DI FE R S iz,

B IAREEINEICR T 2 A2 G0, BSIERT 5 RO LA b/
75)0 7o TR L7 T Ol OME K ORI E &I, [ URHE N HERO~ T A2

TAHIEFEOFHNTH S LB 2 b, B L8R bed o7z, 2T
OIFEFARR ) N T A —H 1, 1 T‘E@%&IV\TC&;@?‘;O (&M 5)

WTNOREGFHIZBW T ORI L OEENL NIRRT e b, BN ESZ
B&3, A5 NOAEL #imHETH 5 10ppm (1.2 mglkg (KE/HIZFHY 8) &

7 JECFA THW O TV AH#5E (IPCS : EHC240) # AW CHEREAHEE

BOARE Eis Iy Eis Iy
D (kg) @B ) (ke KT/
Mouse 0.02 3 150

8 @ . JECFA THWOHNTWAHEE (PCS : EHC240) ZHWTEIEEZHETE LTV AH, AR
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Hr L7z,

(3) 13 AMEZHSHER (v . TBA)

7w &~ (CFY %, MEMES 10 DL/EE) 12 TBA % 13 JEREREER S (0, 25, 50 i
100ppm (#E : 0, 1.8, 3.8 X% 7.6 mg/kg RH/HFHY, #f: 0, 2.2, 4.2 XX 8.4 mg/kg
REE/HFEY)) L. dekathstBngs e <z,

AT RA R 36 IR LT,

BEERHCIRWT, METREX 0 BRI E <. FORER, REEINEN XLV &)
o7, (ZH5)

R GREOHECTRIN IR E RO, 100ppm &5 DM T+ = NIERE O )3
HHNTZZ LD, BN ZEZEST, X LOAEL % 25ppm (1.25 mg/kg A®/H
(ZFA 9) . S NOAEL % 50ppm (2.5 mg/kg (E/ HIZHHY 9) L L7=,

# 36 13T EREERER (T > b)) OFMEATR

b ” i
(ppm)
« GFHRER K TNY L REREODARAE - TENERERD (LR,
100 - ARG/ IV (ST 7 BRI 1 E NI R OVR B R o o 44
nos) Blaro)
50 L I - FEFEEEORAE (50ppm LLF)
25 ULk - BN IREEORAE aERTRLZR L

(4) 13 B vFIMHEHHAER (5v b, o-TBOH)

Z vk (SD % : CD(UK), M4 10 PU/EE) (2 o' TBOH % 13 @ M5t 1% 5

(0. 10, 40, 360 XiX 3,600 ng/kg KHE/H, A F/LEum—2 (MC) E#EIKE LT
Behy) L, diatEmmsBR i S e, BIORE (MERES 10 DR ITI3BEAEY
& L CBTBOH %5 (40 pg/kg (A8 H) L7z, BRI OBELE OF A #Z L
(RE, JUKEROBEEONIE, SEEIROSEH, MigFhma, IREFERE, 4
LFAOREE, TRes T REE, A OV B PO & 920 L 7=,

FEAT R A 37 IR LTz,

360 pg/kg RE/ H R GRHEOME 1 GG 2 BIZHEE L2y, BE 5 HFE 2 A0k

ReEEZZIBNT,

BRICHOWTIE, JECFARHIliFH IR SN TV OB (B 5) 28 Lz,
9 JECFA THWOHANLTW A HFEE (IPCS : EHC240) % VW CEEEZHEE

e T T
By (k) (@B e
Rat (old) 0.40 20 50

10 2P 13 TldAER%Z short-term studies) &_piﬁb BHHRIL 23 WE L EtdE LT\ B, L75>L
2D, ABEROF Sk Hooks 1988 13, 7 v M MW o 13 MR RE O HalBrOHmE
H5HZ LD, ARBROBEHIMIZ13EM B N5,
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360 pg/kg RE/ B & H5REORECHUENFED ST, MIRFAIRRA M ONMIIR A L
BT, MMk, PCV KON HD 28, 2EGREOBECHEIINT Lz, Ca iBEIX
KR LTS EDITHAZTD, BZL AN ENZ &2k b B2 b,
360 pg/kg R/ H & GREOMETIE Na KO K BENAEIZ_ES- L. MK OWET T.Chol
PABEIRT Ule, Sl R OV BESEAR PO Ol 52 BhE L 7o 2 ki3 A B Ze e
77,

F7-. AR T EDRINVE L DT A= THESHR D> T,

JECFA %, AiBRlcEBIT 25 aeTBOH @ NOAEL %, 40 pg/kg {8/ H & H#r L <
W5, (ZH13)

AFBRIZIV T, 3,600 pgrkg (RH/ H B GHEOIE CEETEOHIIN, MCV KT ko v~
RT A MR OWRD, FERARE RO S NSRRI OFEFEE B OIS A S,
360 ng/kg (KH/HEGHEOMET TP OBV KN ALP O ERRALNZ b, &
BB, B9 5H NOAEL % 360 ng (0.36 mg)/kg ARE/H, MiZxtd 2
NOAEL % 40 ng (0.04 mg)/kg {A5/H & W L7=,

# 37 13 A EMENER (T v b)) OmEpTR

Pe b
(nglkg {K=/H) o K
- FEEFEHIN ‘Hb F5H RBC LN RT A b
3600 *MCV KON b a2 R A MR | RSN
’ - FEAREEOGHE - FEAREEOMKE
- BN K ONEFEE B OKAE - FEEROKME
360 LIk (360 ng/kg IR/ H) 'Tpam{?
AT L ALD b5
40 LIF BT R L

(5) 3N AMEZHEMAR (T v ~. TBA)

Z v b GREARH, KE 60 g, MEMER 10 PU/EE) (2 TBA % 3 2>H R 0#5- (0,
50, 100, 200 Xi% 1,000 pg/kg RE/H, 6 HARES) L. dAPEmEMRRER DN I S
iz, WERWEIL. 0.9% NaCl, 0.4%7K Y Y 1<—k 80, 0.5% H/ILRFL AF /Lt
ua—2Z (CMC) KOR0.9% X DT va—Lixaiksik (0.5mL) & LT#E
STz, ERIE TIRHZIBWTOA, OB CHIEN Ik S 7z,

ET R A2 38 lTR LTz,

SR, MECIIEN T L=,

MIRFAIRAE TlE, 73T A—Z IR G ORI LN h - T,

MR CFHIRE TrE, &% 580 AST X OVALT 2MX F L7z, 100 ng/kg A5/ H
VL EFEREICEBWTC, T.Chol 2MEF L7=,

JEEREE BIZIE, 100 pg/kg RE/ H & GREORE TR IREEOIEAE, 100 LY 200
ng/kg (AH/ B GREOME T 5 EBEOIMEN A S, TRERER A T, U
OB OZEEBMECTRD Btz IR TR, 2GR W CER L O Sz
GEfER A BT, (B 5)
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ﬁuuﬁié,ax %, 100 pgrkg ARE/ H i GHEOREZ 7 b AV 72 BN B E ORI O

Z 100 & O 200 pglkg RH/ B &% GHEOMEZ A BT T HEOREIZ OV T, A
iﬁﬁi%ﬁcbm I DD, RIS B 2 -, 100 pg/kg (AE/ H UL EBSEED
HECTHFEEEDOEN A B4, 200 pg/kg (KE/H LA G-EEOME T OV &
DEET N FEOIER LN b= Z L0, JEZxd % NOAEL % 50 ng (0.05
mg)/kg KE/H ., MEZxd 5 NOAEL % 100 pg (0.1 mg)/kg K&/ H &k L7=,

# 38 3/ AMEEMEEERER (T > 8 OB

BhH&
(nglkg K5/ H) e W
« Glu DR
ISR - Glu FORFEOBEL T
1,000 INLRREOER - A RO
’ A, ORISR | | T
RS TIORGRE . FSER OWIIRO
R4
\ - kR - R FIR OVIR B D  F
0005 e monm O
100 LAk - R EEOKE (100 pg/kg RE/HLLT)
50 SR L BT R L

(6) BRTHREICLIFLMSHHBR<SEEN 1>
® 2hAMEIMEEHAER (v b, TBA)

Z v b GRHEA, (K 123~131 g, HEHER 10 PU/EE) 12 TBA % 2 AR T#H
(0, 200, 1,000 XIZ% 5,000 nglkg AE/H, 6 B/AEFE) L, dERdtEtRBRnNE
i <Lz, TBA 1L, BHRT A andaxra s KT v A D 1 1 ORI
& LTRG-S, BB TIRFICHERES: 5 DT/EED 7 b % W TSRO K OV
AL IO DS Tt S T,

(REET, EREREOMETHIINATTE L7223, 5,000 pgkg AR/ H&GREOMETIIEY
I F- B AT,

MIRFHIRA e OIMIRAA AR Tl 2RGEECIV T Hb KO Ht OB ED
FHAFONT WBC OBRE DN (U 2 ERgNC K D) DSH LM ~72, ZDfth,
5,000 pg/kg (RE/ H & GREOMET Glu 238 (OBETIZA S ->72) L, 1,000
ng/kg AHE/ F DL EFGREDOME K 185,000 pg/kg R/ A GREOETBUN 2ME T L7=,
F7-. 1,000 pglkg AR/ H LA EEGREOMERET T.Chol 2ME T L7,

e BRI, DGR CEIBOMRT K O E &S GE & 720 | BB X OWilRoOi
XM OFEFEEMK T Lz, S GEEOM CIPRE &S HEKFIIKT L, 200
201,000 pglkg (RE H & SREOME BN CHFEERIMET Lz, &G REOMEA T
TEOHE RO EE AR LTz, RGO CTHRIEER2. 1,000 pug/keg AH/ H DL L

U BFRETEMINTND Z Enb, ZEERE L,
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B G5REDORE TR L OFNIIREEIME T LT,
HIRCIE, MR, JPEL M OSBRI EN D, MEML ORNIIRZIE RN A BT, (B
5)

@ 4 HEERMHEMEHER (DYX. TBA)

T (WA, (RE 2 kg, 4~6 VU/EE) (2 TBA % 4 HfHEZ T#&5 (0. 0.05,
0.5, 2 X% 5 mgkg {K&H/H) L. diatEmtatnsdé Sz, e (AST Gk
J O BSP i) 23 fedr vz,

2 mg/kg REE/ H P GHEZISVT AST O EHAS, 5 mglkg (KH/H & GHEZE
TIXZEDOEBELRBMMN BTz, BSP BEINE, WIhoRfc m\f%&’@@ﬁﬁiﬂ%ﬁ
Fiehote, (B 5)

(7) BHERESICLI2EMSHEHABR<SEEH 12>
@ 4~8 BB IERSHEE (4. TBA+E2)

T4 (H#n R, 1 8 88/EE) | TBA OECEHA] (TBA (140 mg/8H) +E2 (20 mg/5H))
RS- L, 4 0T 8 MRBICEG- OB RE S, BIOBHIIEX, 7A RX
Fu > (200 mgkg {KHE) +E2 (20 mg/kg (KE/GE) A5 Shi-,

AR ORRR SRR 3N T, MR GRE S/ UaE M T ONZHEFfM: K OB A=
AN, (B B)

@ 56 BREBHERGHER (4. E2 X(E TBA+E2)
A (FEECRAH, 118, ) 1 E2 (20 mg/8H) % HUM X TBA (140mg) & f

AU TR IBRE L, 53R FE S iz,

E2 #5RETIE, &G4 12 HRIZIRFICHRt S ifee 2 ey v &Eid g, &5
3 HZICIEFEIZR > 7=, E2+TBA & 58Tl &“Ef 42 HEE T X b DE:
BED SRR B = o 7278, #4556 HIRICIXIEREISE LZ, E2 OV
BROYRH E2 786 0 B~ — 3 KER A O SR B _ﬁ“ L2 Z EH L E2 1%
E2 B SREOR I b7z, E24+TBA %58 Clx. E2 BRPICAHBNZD
Beh 21 A DOHRTH -T2, BINCAROFRELHARFIOME T, Wﬁ@ﬁ?&%ﬁ&@)&%
W ERALAENRO b, (B 5)

@ 9EMBHERSHER (4. TBA XI& TBA+E2)

FEVE R OSRIRPE (BEORBA) 12 TBA 2 TS (300 mg/dH) L. BloZk
BB (FEEAIH) 1< TBA ELAHA] (TBA (140 mg/H8) +E2 (20 mg/fH) A Bhtfkh L
T, PR S 7z,

Beh4% 9 MREOBIZWIR T, BUN B2RHIBW TR T L, Zofholiiig 7
A—2% (Glu, Ca, P, Mg, Na, K XX TP) |ZI3HEDREI I LN oT A
YAV VNIARERVE  OIMERIREEIZ B I DIV To, BIEIRH, £5

2 IR G TEMINTWD Z b, ZEEEE Lz,
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ETF oL U EEOKTRRD DN, RLIEEE >7-0l%, TBA+E2 ¥58E
Tholz, EB4TIE, WIREEOIHERMEK FAED LN (K -50%), (BHE5)

@ 10 EFEBHERSHER (4. TBA XI& TBA+E2)

T4 (7 ik, HE, 311,480 BH) (2 TBA X TBA OfEH| (TBA+E2) %3 39
DOEH-E TR P& L L, &5 10 BB OZEI KR S,

SR ERHCIBWT, Mk 3T A—% (Glu. AST. ALT. AP. LDH. Chol. Bil.
Hb X O'PCV), JRHCEK O pH IZHE G- OB I LR o T, MiELROVEHO Ca
K ONP OEIFZEL Lo 7223, g Mg IREEKOVE~D Mg L&, 5 3. 5 &
DG BEZBWTIR T LTz, FEOBINIOREIE AL 5 | FEEEOEERE 3 B Tk
BRI, 554, 5 KON 6 BETITEEEICA DN, T D ORETIEAE e A
IRV Clli T2 STz, BERECIE, IPfao/ MR 2 £E 5 SRR E B ORI A 5
T2o THHOEEEIE, F 2. 3 KU 6 HTHRLBE CTh -7, IR %1
2 IR O/INEY T, 5 KON 6 BEICRB W TR b IS Th T2, B GRECHERFN
IR EDIMER A DT, 3 B IO R ERE N E CTh o7, RELARR
FHRRATIX, 8 4. 5 KO 6 BEOFUBSHARIC FH EAEEIMED 20 BEFE K OV WaA A2 1
e, U, . R, RIS, AR, BIE. FORIRR OVBARS I R 13D
niinot-, (B 5)

# 39 10 BRI GRABRICdo 1T D 9 E M O -5

WBRE A1 "2 ES3 RE4 S 6
TBA (mg/iH) 140 3,500 140 1,400 3,500
E2 (mg/F) 20 200 500

® #BiERSHRER (4. TBA X TBA+E2)

FEEVER OVEA: (BEERI) (2, TBA (140 mg/¥H) % B YiX E2 (20 mg/iH) %
OFF U CR PRS- L, &ﬁnﬁsﬁw@ﬁméwz (AR AR . xFREMI I, 1
KERE LT,

TBA+E2 # 5T, MW THNRM: B2 OJRHP~OHEINZ R % 5.2 | K5
TG [AREOBOFREMEN & 5 L B 2 Bz, JWEBRRRFIME Clx, TBA+E2 #
HRUZB O CHINIIRO R ERALAER AR DIV, WiBEGRECIE, HRERIC TR
fR B D72 HIEMEA LA DT, (B 5)

6. BHSHERUEINSAMRER
(1) 95~104 ERIEESHEHER (¥ X)
~ A (AAf ATt/ CFLP, K& 22~25 g, M4 64 PU/EE) (2, TBA % 95
~104 38 CeFFRBEDRE S I THEDATTFHRD 20% & 7 7= HE TRRBRFE T) IREFH 5- (0,
0.5, 1, 10 X}Z 100ppm (T 0, 0.04, 0.09, 0.86 i 8.6 mg/kg {A=H/H . MET 0,
0.05, 0.10, 0.96 }x 9.5 mg/kg R/ HAHY)) L. BMaEMRER 6 S iz, 5
Btk 18 k., MERER 12 PU/REZ R C AR 2 5206 L 7=,
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FERT R AR 40 KOV 41 1R LT,

VLRI R ligee i, Sk QYR B IR LA brE . ARBRCHIE L7 To
INTA=BIZBWTHERAZARIIA DN -T2,

ARERE TRFORESFE I TS STy, (2R 5, 6)

JECFA (3, AR T O VB OIER & ORFIES O NIE, TBOH O7R/LE
AEREN LT Ll L=, (B 5)

1ppm LA EGHEOHE T H MR AR s E & O 2%, 0.5ppm LA B GREDHE
THFRERIC 7 E OMMEZORKENRA LN Z LD, BMEZEEERIL, JHET
I¥ NOAEL % 0.5ppm (0.04 mg/kg AT/ HIZFEXY 13), #fTIX NOAEL %7€ C&
7. LOAEL % 0.5ppm (0.05 mg/kg {KH/HIZAHY 14) LRI L7, ANRBRCA LI
7= NS AR OH#aNNIX, TBOH OARLEANER A LT- L E % T,

40 95~104 H[FEMEEEREY (T X)) OFIERTR GEIEGMRTR)

e b " i
(ppm)
- YIRS AR AR N (B R D%
HEBERE DEEDS RSN AL D)
- FFHmRRZERa Lo FEASEEE RN - PRERFEAUEEIN, FEXRAb, IEEM L&
100 - RO R OFE B EOBfEY | OV T ZEIa MO AR N
- TRIRBEIC 1T D 2 A ERE D | - o>/ [VEU L
#hn, D 9 - Im* « iRt e OFHXT B R D S i
- e R O
- SRR ANZE O HESIHI*
10 UL E - TR OAERIHEE T AR
10 E . H?ﬂﬁ%i?mﬁ* P ORI E RO
0.5 Lk (O.Eippm LLF)
TR L

* oA (R GPEAG 13 I81%) THLIZFTR

18 %, JECFA THV ST HHESE (IPCS : EHC240) % AV CHEUR A LT 528, A
Bz oW T, JECFA FHIEI RSNV TV ABERIE (B8 5) 28 L=, $£7-, JECFA #HfiE T
I, BEIRE “0.5ppm” (FHEEUE TIIMET “0.004 mg/kg (KE/H” TH D Litdi STV D 08, “0.04
mg/kg (KE/H” DOFRY THD Lk Lz,

14 5@, JECFA THOOLNTWAHEE (IPCS : EHC240) Z AW TIEREEZHETE L Q1 508, A
Bz oW T, JECFA FHIEI RSNV TV ABERIE (B 5) 28 L=, $£7-, JECFA i T
3. BEIEE “0.5ppm” [ TAERETIIMET “0.005 mg/kg (AE/H” T D LRHE STV DA, “0.05
mg/kg RE/H” DR THD LKW L7z,
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41 95~104 H[FEMEEMRER (U R) OFEMERT R REEMHRTR)

peh i e "
(ppm)

100 I A e 2 * IR A BN
0L SRS A A 8 (L0ppm I F)
1UF NS AL DY N7 L RS AL DI L

(2) 112 ARMEMEEHER (v )

7 v~ (SD % CFY, {K# 150~200g, MELES 65 PL/EF) 1< TBA % 112 EMIEER
#5- (0, 0.5, 1, 4, 16 X% 50ppm (T 0, 0.02, 0.04. 0.14, 0.56 X% 1.80 mg/kg
{KE/H, METO0,. 0.02, 0.04, 0.16, 0.64 XI% 1.92 mg/kg K&/ HAHY)) L. 18MH
PERRBR NI S 7=, WEBRENIE. ASED 9 RIS 21 B E CRIBEZ &S LT
BlEW (50ppm & GHETIIREMW OAGTHE 0 HvH0% 21 B TR G- L) Bk
TH-oT=, RBR 78 WITHERES 13~14 PU/REZ W TR A FE i < iz,

FEAT R A FR 42 KOV 43 1R LT,

PRIGAT R QMR AEA LR A Tl BB L =2 i3 b s 12, (B 5,
6)

MEFHIRAETIX, HETIE, BEOREITH LR o7,

JECFA KON FDA 1%, AFER CA b V7= Rl o5 A5 o hnix, TBOH
DRNVE AR EIT LT LYW LT, (BH5)

1ppm PL B GREORECRER O/ YL, 2% 5 REOMECIT P ASEZSR M 2 E O T %
NBHHNTZZ LD, BMWEERERT., ARBRIZBT DIk 2% NOAEL K O

(Z%f9 % LOAEL % 0.5ppm (0.02 mg/kg {AE/HIZHHY 8) LI L7z, AR T4
OISR O R AR ORINE TBOH OFRLVE AEHZN LI 8L &2
77

* 42 112 HEEERERER (T v b)) oMt GEEFEET R)

b5 e i
(ppm)
R R OF IR oD A
SRR
B SR, FEAI0S Y
. P \ Zi
e 915 7B B RN
> o B LS B A 5
0| e, Fm, maon, e, | e PR BEREED L
R ORI RO BN, D SR ORI O,
FEABE, TEEE. TENBOE
SO FROTRE R DT
 FEOWRTRER E RO | e
160k | o | + MR H51) 51007 A
o el 5 DR LR

38



B hE Pai3 iki3
(ppm)
AVUE | e i SR
10 F *%%/J e
. (0.5ppm) - NLFHAFEZS R R g o T 1
05 LML | L

* oA (R GBEAG T8 IiTR) THDLILZHTR

#* 43 112 WEEERERER (T b)) (B0 28R (EEIERTR)

BB " i
(ppm)

50 - [P R AR SRR BN - [P R AR SRS RN
16 LAT | FEERASE O/ L G A B DB 7 L

(3) R EHEEHER (v b)) <&SBEH 15>

TBAIZFERNIZSE LT v b GREEAE, 600 L) (2 TBA % &HNEEEES- (0,
0.5, 1. 4, 16.0 Xi%50.0ppm) L. @Mt 5 <z,

FELRBITATEGHICEE L2 b O TH Y . 16ppm LA EBEGRHEDO KR /7 OMET,
KED &5 72, SRREOME, SO, IR0/ L, & O
IR AR T E RSN A O, B EREORECIXER RN A DT,
I DR ROFRBIHR N NEEE IR GICEE LB Th o 7o, BT ohnmtEZ1t
DOFEHLZR)N 50ppm £ 5HEOME T L7z, 50ppm # 5D IECIIsH R b~ CH
ROV ERAO/NUEAHEIN L, BN, R & O IRE RS BEE R L R LT,
16ppm HGHEORISIAR N OFG R E R S RHHRTEC IR L CTHEIZIK T L7z, 50ppm #¢
HREOMETIE, BRI KOYIREENAEICIKT L, MECIX, SBEORE, BEORIE
B ONEIGEZEAY, (RIESLE D EEREIR b Rz O REEpE A~ DAL A & 2 RGiRpEARTT
) | FEORIE, WEEORER OWNIEOIEEL, ORI N 2R E OFsELE 5
B 7R B PRI AN DT, HETIE, RSB, RN OO ZE 2L
MPHE Ch o7z, 50ppm HEGHEOMETIX, BEMRSA OB, 30 T F 2ROl
BEFESEIN, TRIRIC ST D =2 — R AEDIEBLR O, FLARKRMERRIEDFE AR DI
DR OV FEARARIED I A ROBO N HNTZ, (B 6)

7. HIEFLESMRER
(1) 2 HREREHAR (Sv M)
Z v b (SD %, ifEfE, 700 PELL F) 1Z TBA Z#REE&R S5 (0. 0.5, 3 X/ 18ppm)
L. 2 HAEGEERD T S 7, Be51E, FO HARDIETIZAHES 9 AT 6, METIE
AZBE 2 WETH HAREE TR E T Sz, F1#HRTIE 2 BEARIREET L, A0S
Bz, 1 BT FO AR & [F CIREIREE CRG- 2k L (B Gikeeit) . Bl 1 BEE 338
WROOIRE TR G- 2 IR LT (REERE)

b BEHMNARATHD Z b, ZEERE L,
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TR AE 44 TR LT, (B 5, 6)

B DU, B OGS 1612oV Tt 18ppm K58 E TR E 72283 | 3ppm
BGHETH HRRE DA AL, 0.5ppm HGHECIIRERRREICH D F2 HH{RoHE)
Wiz, F1 RO ER 0@ L 0 BEE 72BN B LT b DD | BEE DBEIRRARIZ
BeG- DI Do T Eflam LT, IREER D F1 HRO2FRGHEOZIHAGHRTIC
1%, XRRRE & TR R ZEIR A DIV o Tz, (B 5, 6)

B GARGRED BB T 5 F2 HAROKE (6 Hln) TITRRERZ LA TIREDME)
ST, KR, FER B, FESEL ORI IR O FHIR A CIPRE PRI 134 b7
Mol BEERFOBEE CIIERITIIMERFUIE L TN E D, R TIIHE O
DR STV D05, R BRI FOMEE LR WRBBIXIER THh H B2 6
iz, (R 5)

B D BIH RS Z B 1A D72 T2 b OO, 0.5ppm K 5HED F1 KT F2
HARDOHEAE (6 i) ORETITREE/RINRSUIRER _ HMAOERITEAEDS, METITA
ETIEZ2Wb 0D, R OENREBIER A D Z &b, RiWZERERIE R
%9 %5 LOAEL % 0.5ppm (0.025 mg/kg /AH/HIZAHYS 9) L fIWr L7z,

K44 2 REBGEER (T > b)) oM

PR e e i
(ppm)
- (R TR IHE]
« AR D R T
- PRERI I e N [y
- MR, RS OA + 9 [H] B ARl COUIRR DR Ao F
18 | Fo | - BT ERksNE B BOIERAL| - 2 0] B AHT & Tlo B 5 B D JEE:
DF BTN - AR O TR
N E TLURYA itk XY ) « [RINEVER DI I ONRINE T B DA
 FEPA HPERT O BB T
- PR RO S

16 SEEWN LW 2 HPE LERF9 2 RE7) TR
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BT e e b
(ppm)
R
L R, SOOI < B S
sy - IEEDMR < SHERE, (RIERE>
" R ot wavieenmEn <R
.%%ﬁjﬁiiwﬁﬁQQ-;Emef®ﬂ%¢@%E&ﬁT<&5ﬁm
B> e
e — -g%gﬁiiﬁaxﬁﬂi‘(k%ﬁ“éﬁ%ﬁ@@ﬁ<&’€u
|+ AR 7235 < B >
18 B o SIS R B OV LRI VL D O S AE AR O E 7
oM, R et
HEBBIE DRI < Follt VT 7 KT I fame
e | - VAR O T BRDAS< B SR>
s PRI ORESEL N < £ AT >
- PNBLER B 0D EE <% GAkiRE >
- I RO < 6 >
R TR OFIE < 1 SR - I Wt < 2 5 Qe O Tl >
o | BB  BSOOPETE. LR e 1 < B SRR
R, ROL ORI e
R RIS <6 > | - BB RO <6 ilin>
- AR (LA )
Fo 'ﬁ?gmﬁ”ﬁ” (U BIRZER | e (1 1 520)
IR R B DI (2 7] )
RN, s (1)
o | TR, RROHE| - R i
- R RIS <6 > | - Ao, JEOMRE< 6 >
b < e >
R P T e
PR SRAE < b ki
F | BEoRBm> © E AT < 5 R SO >
BRI, R R
R R < 6 >
Fo | « fHRHP OIRE D EE TR L
o | - AR RO | - IBANO7: (EAEHFD ) HE (2
\ GkERE. 6 > 5 ST T OGRS R & F58)
05Uk R R RO <
PRIRDIRRRORIR S o (EEsER b JIBIE <
R | om0
< N5 L RER B OOIRE R

(2) EEFRAESHHR Sy @

7 v b GRHAIH, MERE, 270 PT) (2 TBA 24300 2 A7 HAARIE T £ TOM.,
) (FO HA) DOMEREZIREFF S (0, 0.1, 0.3, 0.5, 3 Xi% 18ppm) L. AFFAE
RN NE S v, VBN (F1HEQ) 13, BERLRF = TfRE L., 424 22 HICHER
Af% 24 HICHEZ TR LTz, TEDTEMORGEL, /AR UG HIRDHEE A5
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L7z,

B GHEOEW) RIS ST AR 45 (TR LT, (5, 6)

0.5ppm VL FHEEEGHETIE, MEOEENMEND LI2DOATh -7, (B 5)

FDA 1%, AABRIZCEWNT, 7y MZBITF L2 HRLEUEHE L TD NOEL

(conservative hormonal no-effect level) % 0.5ppm &L T\ 5, (2R 6)

3ppm LA FF GHEDOMERENY) CHReEE O R EHEAINHINT O HER BN TR IR D&
DNIRIE R S QMR FE DR O &S, VW) CRIERE O, FEREEOKE, i
[RNEREEOSEEN A LN D BMEEEZESIE. BlE &L OBt
3% NOAEL % & $1Z 0.5ppm (0.025 mg/kg (RH/HIZFHY 9) &l L7,

K456 AR (T v b)) O

vy B (Fo) N
. i m B (F)
o BLEJAP FEAN X .
i? ORI Rt (33m80%) ()
¢ /\ﬁ JL
18 RO o) | | BRI 429
SRR () s IR
ORI R W L
N . RO L5 WE IR
3Lk g | WO ()
i SRS, KA
PR ROEE ()
0.5 LAF |FTRZAL Ar7e L A7 L

(3) EEFASUHR (Sv b @

Z v b GREAI, MEFER 12 V/EE) 12 TBA % 2ZBCRT, AZECHAR . AR & O
FLEIR 208 U RS (0, 1, 2. 5 Xid 10ppm) (BFEMHF0) L. Z OiBE T
v EMY (MERES 25 DT/EE) 12 TBA ZBEFLE 18 WO 0 FIREDIRE CIRER
B G « lREAFLD) 32 4534 m MR BR A I S T,

BT AR 46 IR LT,

FHEA CIL, ABCRTOIAMIZIBW T, 10ppm S HEORETEATE DL R 21 5 1B
OREINIINHID I HT-08, BEEREICB W T, BUERGEICR 51T L 5 28305
T, [FAREYE, FIREIREEIONIIEEORE S R UOSECRITE GIZ L A2 bIT A
BRI T,

FEEE « IR TIR, B GHEORETEREIINH N b7, HEHEEMETRED
BRI T,

FDA 3. AiRiZ351T 5 NOEL % 1ppm E¥Wr L7z, (&0 6)

BIARGE ISR G L DB I A BT, Sppm LU B GEED B OREZREE D
KT EOIKEDS, 2ppm LU EFGHEO B OME IR SEHEI1 & OMEKE O SER 7 5
Nz b, BnZeRZESE,. NOAEL % 8l##) € 10ppm (0.5 mg/kg {AHH/H 2
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24 9)., [REMW)OIET 2ppm (0.2 mg/kg (REE/HIZAEY 17) ., REMWOMET 1ppm (0.1
mg/kg REE/H 17 (ZFY) BT L7-,

F 46 AR (Z o ) oM

pr . Rk - M (FY)
1
o = et 4|+ MIEH ALP -
10 i%ii@ﬁ@ R e
mfiE (B 4 081%)
B} DR T RO 0¥
FHET L L ]
sell |7 BB LA DT, . -
7L 4 W AR, (REOY
2Ll (2ppm LLF)
1 FHET L L FET L L

(4) £HEEHEHER Sy k) O

F v b GR¥EA, {RE 133~143 g, I 40 PCLOMSE 80 PB) (2, AZAC 9 BRAITND
i 21 H#: % C TBA #{EA%S5 (0, 0.5, 1, 4 XX 16ppm) 5 & L iz, MET
AR 1 H 2265500 21 B4 £ T TBA ZRE5#:S- (50ppm) 5 BID#EAF fELT
AFH AR I S Tz, ot 21 IS, BIERGEIZ W TR BT,

AT RAR AT IR LT, (&5, 6)

AFERTIBNT, FEMWCIE 1ppm UL B 5EE F BRI 7R O T34 5
N2 Ent, BIWZEEZEERT. HEWIZXd 5 NOAEL % 0.5ppm (0.025 mg/kg
M@/ HICHY 9) Ll L7, — . 2 CORERECHERBTEN FH L2 &

5. REWNIZKTT 5 NOAEL 1355110720 7=,

# 47 FhEEERER (Z v b)) O

i%i B )
ppm)
50 - B VRS IS] (0% 4 H
- BRI D)
4k - [AIfE R N ONEIE R B EAK
10k - TR
0.5 T R L B VSRR ER (4 B E
. (0.5ppm) <)
055 L s L

17 JECFA THWOHNTWAH#EE (IPCS : EHC240) %AW CEREAHETE

IR e T
B (ke) (@B (kg (/)
Rat (young) 0.10 10 100
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(5) AHESHHER (Sv k) @ <BHFEH 18>
Ty b GR¥AI, MEES 12 ) (2 TBA % 63 HFEEHRS- (0. 25, 50 X%
100ppm) L. ZOHAE SHE72, I bORETIIMoZzF 12/12, 10/12, 4/12
KON 12 BIAER L=, (B 5)

(6) RESHHER (Tv kM)

7 v b GREEABA. M 20 PU/EF) DR 6~15 HIZ TBA Z#flfE H#&5 (019, 5.
10 Xi% 20 mg/kg R/ H) L., SRR E S 7=, @k 20 BRI OHEE:
FZRE L., BHL OISR 230~

TR AR 48 IR LT,

IR RRDOAFFECH, ARLOSEERE, FIEES, BAE, KEEOR
ABARE . NIRRT OFRABERE (T 4 LY HE) WM REHERE 02 TIZB W T,
B ORI LN o T, BRER (e, B R OERESEOR) O
FEABERE 21X, BGOEEBIIA LN -1, (B 5, 6)

R GREOREN) CHERFHRRERIMIHA A LN 2 L b, BEEEE
2T, HEWIZxET 5 LOAEL % 5 mglkg (KE/H, WO LGRHZB N T, JRIZ
TIHREIC L DN LN -T2 L s, JRIRIZKkY 5 NOAEL % 20 mg/kg
(RE/H LI Lo, (AR B d o Tz,

#*48 AR (T v ) OBt

&5‘% IN|=]
(mg/kg {KE/H) i e
20 « (RO
TS ~
. = 7
10 LIk E () BT R L
5L F - (REHIIPIH]

8. RILEAERAICEY 558
(1) 14 BF%5HER . TBA) @

K (5~6 7>H i, MEHES 5 88/F) (2 TBA % 14 iR 0520 (0, 5. 7.5 XX
10ngkg RHE/H) L. ERREmEOBILE, REHE, BEEENE, WEho7 2 h27
n, B2 RO7a s A7 v ORE (IS mEERE) I ONZ IR K& OV B
PR CRGER. KSZE. 1. DPEE. FLRAOVNE) 233k S 7z,

BT R AR 49 1R LT,

KTHEFEDOHE 1 1175, DRI &0 2 5- 11 BITFET LTz,

RE K OMEEIEIC, TBA OF 5 X 2B IH N7z,

MERARLE PREEICIL, EGHEOETT A S AT 10 OO 5 7=

18 IHRRLIANDFEROFEHINARHTHD Z b, EEEE L,
19 P - 1%MC MR 2.5% % ) —)LODIRIK
20 a—HAEREEE L, DB AN TERE & BTG LT=b D
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HLOO, MEHENTIICE B2 OFEREITA LN -T-, 7.5 ngkg RE/HLL L
BHREOET, o7 a 2T OFERK ENBERINEZN, Zhb0fks
FE IR EBRLEHT D BBEIC R TIRETH 0 . L ORBEII A SR> T,
M7 v 27 v CPREEE, BIGEENCE ) AN L BE5H L FERRICHREETYH
IXHOXNH BT,

TR AR Tl AT O OAREFROZ L GRAORIRT 0 T T AR
b)) 7, BEGHORETH BN (Bnglkg R/ H & GHETIL 4/5, 7.5pg/kg (AH/H #
HRECIL 5/5, 10 pg/kg (RH/ B EGRETIX 5/5 B), = OFTRITEMZ L2k, 3
BEOIX, BEOLBEISKSICE DD THD EE X, (B 5, 132)

JECFA 1. AR Iz BT 55 0E AER & LToO NOEL (no-hormonal-effect-level)
% 5~T7.5 nglkg {KE/H L flr L7=, (B 13)

7.5 nglkg AH/ H UL i GO RE TR EE O & ONHEE SO &E3, 10 ng/kg
RE/H GO CMIBREEOSENBIE SN 0D, BRREEERESIT
NOAEL % 1#C 5 ng (0.005 mg)/kg {K5/H, T 7.5 ng (0.0075 mg)/kg 1A=/ H Q:JHJ

Wr L7,
#49 14 HEEPERER (K) CTAHO=E MR A
BB
(ug/kg R/ H) i &
10 N EAEECT - g B O EiE
7.5 L4k - R E RO O EROEME | (7.5 pgkg (KE/HLLT)
5 7 L prize L

(2) 14 BF%S5HER &, TBA) @
PERCGEADIK (26 Hin, KEMESS 4 S/8F) (2. TBA # 14 AR5 (0. 0.1, 2
X% 20ppm (0, 2~3, 40~100 XIZ 400~600 ng/kg R/ HFEY)) Uiz, BRI
JQ’@ 6 MO 12 B ICMmiEZ PRI L, MyE TR ORE ZHIE Uiz, BRRERED
L FECHROR M, REAE, BEENE, IRRFFRORE, TR, migd
1K%E’J*ﬁ§ AT aA RBRVEOHT, Basm&lE (HEED XBI% L7V ERE K&
OFHXEOT — %) . HR, B BEEHRA & O BRI AT 3 S50 S vz,
EERT R 23 50 (R LTz,
ié:/v&“@#ﬁ IZBWTHRGIZ L B I A LN 5T, 20ppm FHHED 1
. 510 B CRIRDE S %ﬁ%%fﬁﬁé (RS EALGE S Tz, (B b5, 1322)
JECFA L. 2ppm LA EFEGRECTAH O MEREROA B MEEIIH &R
BV, 0.1ppm & GHETH LN EHEOZVITERDO 72 H D (marginal)
ThoE L, KBRICBIT HAVEARME LTO NOEL (marginal no-hormonal

21 28 5 @ Roberts & Cameron (1985) WINIZ MR 13 ® Cherry (1986) & () Roberts et al. (1986)
DIEFHRE A L Cata L,

22 M 5 @ Roberts & Cameron (1985) MOMZHR 13 @ Ross et al (1980) DA #A L Crod L
77
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effect level) % 0.1ppm (2~3 ng/kg RE/HITFY) & L7223, (2 13)
2ppm U EREREDOIETT A S AT a2 KON E2 OF BB, EREEOKMESE
. MECFEEEORE, PR OB 2R EHR AT RO 25D &K
TE’J IC BT D, AR BAE, NOAEL % 0.1ppm (2~3 pg (0.002~
0.003 mg)/kg REE/HIZHHY 8) L il L7z,

# 50 14 HEPERER (K) CTHOT-E MR A

BGE

I i3
(ppm)
920 « BUN KOYAST FH « BUN KTYAST FH
RN O T EAEEOSH « FLIRODRREIEAE K OV 3D K AN
_ - T.Chol -5
T.Chol & o M MR

T A MZAT U R ONE2IET
- g OV e 12 oD i
2k R EREOKE
A lRE S

B ey e

© S O R B O

 FE BRI, MU

| R RO OV U

'gﬁﬁgﬁggff¢”ﬁ77‘ ST U LR A o S )
TR R D K

0.1 7 L PT7a L

(3) 8BMIZREHER (YL, TBA) <SEEH 1>
ety (=2 A Yor, MRS 1 DURE) (2 TBA % 8 i MsaHlRe 045 (0. 0.375
X% 1.875 mg/kg RE/H) L, % TRIT 2 TS sehs Sz, sEEG%Ic
TR L, SR U7k ok LB A 2 Skt L 7,
ZORER, BB HNEA DT, —BIRE, RER BRI G 0%
BIIA OGN o Tz, HETIE, A REENME N L, HEAOHEEENEELE 25
7=, (ZH6)

(4) 3 AREAXIL 122 BREIHREHER (YL, TBA)

PR U T2 v (7 B 7, (K 6 kg, M 6 PL/EE) (2, TBA % 3 ARJEH X
ek 122 HIENREERS- (60, 240 30X 960 ng/Vt/H) 3 2 BRI FEhi Si7-, B5-0
A, BESHW ORI 2 HREHIL 3 AR T, &%EOHBEBOM L 30 A
MR, 2L IMKZERIR L, igHho B2, a7 27 a > LH KO FSH
O RIA 12 L 0 HIE S -,

BT R AR 5L IR LT,

JECFA 1%, 960 ng/Vt/ H #5258 Tl N EAMEIROBERESBEE S av7e & il 7o,
Fio, NS OMETESRICEPIMWER T — I LT, Z OB CE L N IREN

23 1987 £ JECFA #Hii (B2 5) Tld, A& NOAEL S 352 E SAU TR0,
2 11. 8. (4) ORBREE T H7-DD TR CTH D . 1 EST- 0 DL D7 HpRLE D
SEHHONTRHTH L Z &b, BEGRE LT,

46



BT bIiE, ZOEHORTIKE 72 0 1525 NEWEARVE REOEIZEET it
PEE T Z LI TERW LT Sz, 60pg/lt/H (10 pglkg AR5/ HIZHY) &5
FZRBWTIE, BITA NIRRT, (B 5, 6)

FDA 1%, TBA O ARG L VB RT A —Z BN HTZDs, D7e<
L u s AT a RS LD L) (margmal) ’CE(?) V. 240 pg/t/HLLF
B CIIER R LN o T LT, ARBRICB T 2 RVEAFHE LTO
NOEL (conservative hormonal no effect level) % 240 pg/ VC/H (40 png/kg IRE/HIZ
FHY) ¥ Cunb, (B 6)

240 ng/Vt/ A FGHED 1 BN GBI U7 ATREMES & 2 BEHEIN S - b7z Z &7
b, BMEEZERIL. NOAEL % 60 pg/lt/H (10 pg (0.01 mg)/kg K/ H IZHHY)
&l L7,

#5651 3 AREEAT 122 HEHRGEER (L) (2RI 25T R

PehB:
(ug/ /) i
960 - FERMEIRERO R
- AREEI DR
240 UL E - JEHEHN
60 prize L

©

Z DDEHER
(1) &0 BEEAIHT R
@ inwvitroiE («’TBOH. B-TBOH RUTR hXFHEY)

et E bR VT, o TBOH &Y B-TBOH O aLFa 25 mA R
BTV AR DEFMEZES D in vitro BRI M ST,

B OBFMERN TG 0.1%AKMTHY . 7 A hAT B OBAIE 10% Lt
CIEIAED » T2, TARATOURNT A N T4 — UGS 7 a7 ) kT 5 o
TBOH KU B-TBOH OEFWEIL, 7 A B AT 1 OFFNED 1% Tdh -7, in vitro
ThPEHRE MIEE & bITA v X2 k5 & SH I « TBOH (45T v
7 UEANTRES Ly 5 4% L2z TBOH & L CHE(E L72h » 72, B-TBOH O
MiK7 V77 A%, TARAT D25 TH-T-, (B 5)

@ invivoitE& (S v k., TBA)

7w b GREEAEA, M, DTN Eﬁ) DRI TBA % 7 X% 14 HREEZ T#5- (800
nglkg RE/H) L, Z /X7 EHERICKT DN FH~ b,

B HRETIE, RIPREE L LR CREROTTEN A BT, ST RS LERIT
IKORFFEOEINIERT 2 L DO TIE ooz, BERETIE, I—F R B0 J%ﬁé\
AEDAEICEST (p=0.01) YOO, ARG A EITA E TIERWS 8.3% L
7= —HRORRETIE TBA 12635 X L BEREEDRIGITIZZ A LT T HRHE

25 HHL - Nigtdn A B R

47



iz, BERETIE, TEROEEINREC STk > X7 DX X7 ARG D
AEIZED Uz, JIE SN2 v X3 BEGEE DR IX, Z X7 GRICHW B
HF v L TV ORERIIEMEDO BN L D b O TIEZe < . ARGEE D2 % Sk
Li=botEZ BN, (B 6)

(2) N—Lan—H—F vt FEEXHRE (5 b BRUSL)
PERAAH L7 B4 T35, B33 BIERY Ao LB L A TR C
B2 5 = LNATRE & 725 78 NOEL X3 NOAEL & 72 % fl R HIli © & 72U
PURIZBERR L L TR 5,

® Svhk
7 MW= 2= =T v A ROFERIGRROFMREH 52 I[TRL

e, (M5, 6, 17)

£52 N—van—H—7 vt ROFEIEARR (5 v b) OfR

TBA: 0, 0.75, 3. 12 (% 48 mg/
T/ H
10 HERRO$E5-

FR BEWE., BEERORE A S
_ _ . FARMNRATRL O A R AT
A RNATOY Tav At oo . o, e o
§?£_£525a)m0%mf@&gﬁrcw@ﬁﬁwW41W§%
- EI' e ’ (LABC) . REARIRTNT IR, K 28+ EE [ AR
(SVCG) K UaAianifE RO
TBA : 50, 100, 200 pg/Vt/H \ " o
TBA : 4 T LABC OfHfkEEDE
10 B FIS o PG RE AR E RO
TBA : 4, 20 X% 100 pg/I'/H
B-TBOH : 4, 20 Xi% 100 pg/Vt/ | TBA K TF B-TBOH : &#5-& Cligias EH &
H D &R G E
oa-TBOH :20, 100,500 /% 1,000 | o—TBOH : 100 pg/Vt/ H LA E3% 58 Tl
o ug/Vt/ H HEDEE
R 9 HM K T#&5-
Bokpe - 1 BRROFIRRICIWT, feh8E
7y A

T H BARAFH 72 AT AR O st B B 0O il
(K +440%) K ONEFEDHEXEEOE
il (ek+400%)

3 mg/lt/ H LA EREGRET, FIPIEEED
FHERAT72mfE (R +250%)

TBA : 0. 0.02, 0.1 /% 0.5 mg/
PE/H
10 HAIEZ THe5-

R GRECIIFZER (kK +250%) . RN
R (K +1,400%) K OFESE (K+
2,500%) EEOEHE

TBA : 0, 0.02, 0.1 X{%0.5mg/
VL H

10 A TG

TBA OFULE YT v KX B ERITT
2 RATF T ORI 5 fE
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AR BGWE, G ERORET5iE N
TBA : 0, 0.2, 1.0 X% 5.0 mg/lt

/H AR EH TR EREORM (FHKk+550%)
FEIER | 4 AR TS
vy TBA : 0. 0.2, 1.0 3|% 5.0 mg/Jt

TBA IIAEMNC= A e 52 R &

M 4. E2 D) 1/1,000 OIE 2 Heds

4 ARG

@ K&

EBES OREWR (8~10 22 H s, e, 3~7 BAM%GRE, 11 SE/%HREE) (2 B-TBOH

(0.1, 1, 10, 16, 24 Xi% 36 pgkg AHE/H) Xi%o-TBOH (0.1, 10, 100, 160,
240 X% 360 pgrkg (AH/H) % 14 HEREOHRG-26 L, Hef&fe54% 14 BRI LT,
MR, 80 (50 B) . #5BMA% 7, 14, 21 X128 HICEEL L7, «-TBOH
FERECIIRE 0 B RO GBI 14 HIZ, B-TBOH #5#EClxs 0 H U S
BRAAT 14 KON 28 HIZIZ LH ZHIE Lic, IREHIRIRE T2 (BeG-Biist% 28 H) 1ZH]
ML, TR, B OREFEIZ OV T AR K OYR BRI & 3206 L 7=,

RE N Widigs BRI G- ORI A LN - T-, (B 5, 13)

JECFA I%, ARBRIZIBIT 230 AFEHE LTO NOEL (no observed hormonal
effectlevel) %, B-TBOH T 10 ng/kg fA#/H &, a-TBOH T 100 pg/kg A=/ H & H
Wrl/z, (&M 13)

@ i

EBNEHZ DY (T Y 8~17 k., K 2 DU/FGHE, 3 VLR (2 B
TBOH % 30 AR E#S- (0. 1. 20 X 400pg/lt/H) L, TBOH 7 > a4
TEPEIZ 20 FBIE ST RTREME D & D2V A MET LTz, Aok G- B IR EE DA % i
L7z, B E (1 pg/VY H) #ERECIE, 58517 HE D Hali& TREE Toff, 1,600
ng/lt/H @ B-TBOH Z#%5-L7= (1+1,600 pg/lt/ H #5-8%)

FEHRR %I Z 5 LH KO FSH 0w EAIE, B-TBOH #4512 &L il <47z
holz, ZOEERATIL, TBOH KT A b AT vy 213 a L€ B

(antigonadotropic activity) %7~ S72h o723, 400 KON 1+1,600 pg/lle/ H B 58EC
. 7 Ra g oM &8 LT ZEDTZRR D E i) LT R 72 MR S A BTz,
EBBIZIE, PRI ETT A2 271 2 O E2 OB 57-725, B-TBOH

(TBOH) #5451 TH 5 DARNTE L DIMTE I IR T - T EAE-55
ECRICHRIT DIEPED MR e B2 — A U b o T,

JECFA %, KBk iF 5 B-TBOH OFHLvE 1ERHE LTD NOEL (no
hormonal-effect level) % 20 pg/Vt/H (2 pglkg RE/HIZFY) ¥ L=, (BPE5)

26 BI7F T RIUIAITERE & HIZERE LD
27 ﬁj(w\?v
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(3) AR MERRBICIT HEE (S M)

TBA O 505N OIGEREH U A 7 125 2 D B2 B i+ 5720, T v b

(Wistar >&. . 32 i@, 6 VU/EE) (2 TBA (2 mglkg/day) UM (2> ho—
ﬂ/ﬁi) . BBEI SR KD 6 M, T FRE L, AHIEL., IResEE, M

BIEE 7' 1 7 7 A VR ORI REDS TR STz,

DEXA (dual-energy X-ray absorptiometry) {%(Z L 2 MHEGRIEIZIBWTiE, 7
BECIL, B EfE (84£7%) &7p->7-, TBA H&GHETIL, TBUIMKE (3716%)
L7200 NENIZBROTAREIT 11 4% S L 72 o7,

TBA #%E5F#ECIZMIE Y 77U U 25 62%. HDL 23 57%. LDL 25 78% 141
B LT,

AR Tl TBA 58 CRIV MR EEO &M (=2 b —/V itk

T 149%) Zftolz, BYEOEIEAEIZE Siviz, DB ONHIBI 3 2 AF 80
BEINIhoTz, (B 18)

(4) E2 OEttRUERETRBICHT 2258 (&)
@D invivoiE& (4. TBA)

CIE, TBA OF2 FBMEEGIZ X 0 iEF o B2 B ENL L, K8V
Tl%. TBA (200 mg/H) KOE2 (40 mg/»ﬁ) O L=%a. o B2 JRET
0.05 ppb VL E%& 9 HRICH7Z W HERF L7223, E2 (40 mgfHH) OAEBiakE L%
A%, 0.05 ppb AWK N L7, (B 5)

4 (11~16 8lkm, #E) ONEEIZ TBA 2B 40mg/ER) Lizé ZA, EHEiT
BITBII A b2 oT-, LU, [ CEMZIC E2 (20 mg/iH) &K ONTBA (140 mg/
9H) ZOFH L TR L7SE. 47% L, (R 5)

@ mwvivoiRBR (K. TBA)
i (R M VB, SRECRI) 12 B2 BUM (20 mg/8H) XX E2 (20 mg/8H) KON
TBA (140 mg/#H) BfHI TR TR G- L7z,
B5 5 WEICT A h RS R SIEL A SRS, (o B2 AL
BHEEL DI TR o 72, RO E2 JREEIT, E2 58T 6~82 pg/L, TBA+
E2 # 58T 16~135 pg/l Tho7=, (B 5)

(5) REILEICET 245%HER (. 75t (FL#E). E2. TBA XI& TBA+E2)
F (MERER) 25 8/EF) (27 7B (FLF). E2 (20 mg), TBA (140 mg) %
TBA (140 mg) +E2 (20 mg) % MM L, HuilpEED et S,
B TR IRV ke S E2 U TBA OBMBRGREOETH LN,
TBA+E2 #5HOMETIE, ZOERBKED-TZ, MHETIIRESITEIA BN
7einotz, (BRE5)

(6) 5%“”%0)%1&!—?;5?6%%&% (4. TBA)
(M) 12, TBA Z & PRS- (0. 140 X% 3,500 mg/gE) L. #4510

50



DFFHA R ORRE (5, O, i, P, P50 L OV 5 O DT R — h e,
2 RICHTE~TT » MT 114 BEWRHRAT G35 5B Ikt S 17,

230 ppb TBA ?E'éﬁﬂ&“ﬁﬁi‘ BOT v N T, BTN EIIIIHINZ DTz, FETER,
HER, AR, ZhARE. AU G, siasR, IR, RIEVEER, FEE. A
JUAHE, JECRKLO 3B OIRIUARE) | MEFAIMA, AL RORa, fhas g, &
B OV RO A E D /N T A —Z G- OB IR LN o Tz, (BHUB)

(7) HHRaR EEnitbR
o-TBOH K& O B-TBOH DA E IR OFE R 23K 53 1R LTz, (B 5, 10)

# 53 TBOH Ofifaf e fisfai G 5

AR BOES = FER
ST UNDAH FERpE 2
R 5. 10, 15 pg/mL : TBOH
— Herm (BJH 5)
. . Bt
YT U NBAZ|1.0~7.5 pg/mL : B-TBOH -
—ISBRHEEEI | 1.0~7.5 ng/mL : a-TBOH (B 13)
' e e -
I;tm ;iigﬁi < 2 C3H10T1/2|2~25 pg/mL : B-TBOH ( - S9) *’E;f (—(FS?))Q)
il 5~20 pg/mL : B-TBOH (+S9) (B 5)
~ 17 A C3H10T1/2 N Rt
e 1~10 pg mL : p-TBOH (B 13)
Btk (£S9)
Fmpa — +
BHK21 i TBA (£S9) (B 6)

a: HELADHBENAZ LN, Kk SIFEROBD L) > TeDITRIEHETH -7,

(8) DNA EEHESHER
@ invitroidE& (B-TBOH)
SH #5558 B-TBOH & A1 > & =~— k L7z S.typhimurium TA100 7> 5558 L 72 DNA
[ZHBWT, B-"TBOH |X DNA IZARAIHIIICHE G LTV e, (ZH18, 25)

@ invitroiiB& (B-TBOH)
A DNA (259 % 3H #2558 B-TBOH OHAFEAIZHOWT, T v MF S9 DfF
1E N R OFEAFE FOSME TGN, kD DNA fEE &L, SO FEFE F TR 5
iz, RNEELTZ S9 (iR L) Ul L7=84, DNA FEAEITR 1/20 I FL
2o TEMEDB®H D SO FAET TlX, TOHRIDFER L 27, (B 13, 25)

@ invivoikE (Sv k. B-TBOH)
SH #2:#% B-TBOH % 7 » & (SD &, W2 U0) (Z5@ilik 0#es- (255 XX 204 pglkg
KE/H), XT7 v b (Wistar R, #E2D0) (ZIEFEN&S- (191 XX 267 uglkg A

28 JECFA Rl ZRC#in 2 < . EOREGHDBRE VR — haih LIz AW
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/H) Uloo RREEZIIAS 2 IL2 AWz, R G- 8 IffHte (SD SRoOME) SIFNEZEN
Be5-16 Kifilt%  (Wistar SROKE) (2, g2 5 DNA 208 L. —EDLGTHEIZZ

HETHERILU-, HAERAESE (CBD 1X8~17 £ Co#HTH-7-, it 77
FZhXV B =Ra Y ATFLT I OFNEILD CBI 10,000 T 6,000 & bk
T 5 L& oT, (B 13, 25)

@ invivoidER (v k. B-TBOH)
7 v b (Wistar &, K, VCECRBH) 12855% TBA (57.0 Ci/mmol, 17 pg/kg {ARH)
%H’EH SNEE- LT, BRI, 95% X ) —IURIRE L CIRE- LT, &5 16 K
. HEREM) OB 31T % DNA ~0 TBA @ CBI ZlliE L=,
TBA ® CBI 14 5.62 Th -7 (Lutz, 1979) 29, BEtExtiEo e Rk 7wFL
T INAL D CBLIZ262 Thotz, (B 5)

® in vivo HER
Z v N GREEAH], IE, 8 PC) (Z 3H 1255k TBA Z &S (0.83 mCi, 20~40
nglkg (AE) L., £ TBA @ CBI #IE L7-, 5 4, 8, 12, 20, 24, 36, 48
J Y 96 RERHIRICHIE L7-fRE R, CBI OfcmfEld&k G- 24 Rt 7.82 TH Y | &5
96 FFEIZIZIX 1.11 L 72 ~7-, (BHR5)

(9) A =>T—3 3 UEARERER (S5 v k. «TBOH X% p-TBOH)

Z v b (F 344 CDF. M4 5 PU/EE) (2 oeTBOH X% B-TBOH (2.5, 5 XiZ 10 mg/kg
(RE) ZIFIROE - EIBR 18 R I REENE G- Uz, XHRREE (MERESS 5 TS & LT,
I DL G35 2 FELR OMRLED 1 B2 W, BERNEREG0O 13 B G, 0.02%
D2TEFNT I TNF Ly (2-AAF) #8683 2MKREEE: 7 HE#EG L%, S
Sl biR#E (2 mL/kg RE) OFRFIRE OS2 506 L= 30, D7 Hi&IZ, iz
PR USRS AR A A SR L 7=,

FFIgOE O TE 2. 3 BHid, Ky OB XL OREIR K O DI O R HIE
By NS5 gV N o= /1 halE 5} ﬁut%%ﬁi? IR0 Tz, RE IR E B - B
U7 Sz ino 7z,

o-TBOH } T B-TBOH (Z2W\WTi, WIHNOREBHEIZIBN TS, FiA AL
DFRITADLNT2D T2, FEH DL, ZTNORARBRICB W CFESE A == — 4 —T
HHFAHUIERD oo EfEim L2, (B 5)

10. BEEREAER
(1) ZAEMEER (4. TBA)
RRPEA (REERD 140 AR R, 3HE/EE) 12 TBA 25 FBfEfS (0, 140 Xi% 3,500

20 Ttz (1979) 12X 5 &, 99V AMELT CBI 3% 10 X% 10
30 VAIERTAR D 1 BEICOWTIE, 2AAF & DU biRE OB 51 IRF
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mg/8H) 31U, ARG SAv7c, Bl 10 BRRIC, —RIREOBIER, Hlka,
TRERARRERORR A, BRI SRR, IR EPAORR A K OViias BB 23 92k S iz,

3,500 mg/Hf GHE Tl [BEEOD R a8 K O B B ORI 2 DTz, WG
T, YHEREBORMEDN A SV, BERFORB T = PR ORI = < (#2722
DHELNTZHDD, ZOFEIL, TBA OFRNVE AFEIESS DO THDL EE X BN,
AEMERED N, ()

(2) Z2MHEBR (4. TBA)

P (L7, IREHKD 500 AR N, BRLEM ORIE A 4 BARE) DO HIZ TBA % 63
H fERE T 2 B PRS- (0, 200 30 1,000 mg/F8) L., 2R 32t X 7z,
e G- 126 At E T, BRI A OMERRIRIEDBIEE, (REIIE, FRRA(LFAORA KX
OBROREAHT N FERE ST,

(REHINE IR C R TR E Do T, BIROHEEITHR GO TTNELS | RO
Eu%%@iﬁ%hﬁ#otoEM%Mﬁﬁﬁwém%mﬁﬁ@ﬂ7% H I IIEEAED

HHANTH -7, TBA BEIIFOERK FOMEICEREL KIE S0 S fEmihiT bh
=, (ZH6)

11. EFZHEITFLHHE (E L. TBA)

NI T 47 (BHEEOLM) (2, TBA Z# 1 HEXIZ 14 HEHANES: (5 X% 10
mg/N) L7z, 5mg/ A\BGRETIE, ERRFFEZEDTERNT ANz, 10mg/ A
BERETIE, 8Ot TAREMOENN A DN, BECIIHINAER 177 F A
%n%P@ﬁﬁ@ﬁ@%ﬁ%ﬂto&5’&51%tFm%v:w%:x%m4Pwﬁ

DR ONMLE D /8T A —% (TP, T.Chol, EEKFIHF N7 r hrr B kN b
/t/ﬁW)A@%@iﬁ%ﬂﬁﬁoﬁ@(ﬁﬁw

12, EHEZHEER (41X, TBA)

JRIALIE 20 L 72 A XU TBA ZF8kNE S (1, 2, 5 T 10 mg/kg (K5, 92%7 &
FIVAFIVT I IR T 20mL/img #5-27) §5 &, 2mg/kg (REDL FGHTIE,
FEDTRARE£E S FEKIFEO MR T2/~ Lz, 10 mg/kg (RERGHETIX, 7 KLF Y
YRONAVT RuF U ogE%, MEMET L, 7eFal ogE&ITInES B L
oo WTFNOEEGHES, B AF I AT UGN IEA bR o Tz, (BH5)

31 e hA 3,500 mg/FElE, TBA OHEEME (200 mg/fH) @ 17.5 1%
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M. EFEEEREEICHITHEHEICDLNT

1.

JECFA DT

JECFA Ti, 5 32 [&a (1987 42) 128\, 1n vivo O in vitro DJREPHIZ
7o D8 s O —E CRIGMEDRE RGO 2 L BB S, £7-,. TBA Ok
WA 5BRORER, ~ U A TIHIBROWEER L WSS, 7 > MW TR
Fo\T DIEEF LB DM e ERBNAE TR, Ziubid TBOH OFR/VE AGHEIZ LD
LDOLEZ BN, ALEUEHE LTODNOEL (no-hormonal-effect level) ##%7ET %
Z LI RV RO Z T H Z ENFRETH D L ST, TRV (BB
Z M2 B-TBOH Of% I B 5388k SN S dv, 7 4 7 VRS HUERASTE O & Db A
WINZIEFI\ RSN ENZ LD, B RO ADIREDRYEL LT, RLVEAEHELT
@ NOEL (no-hormonal-effectlevel) 2ug/kg K8E/H 2 HWr L7=, F7=. BEMEOEW)
ETNTHDHREFHWZRERTH, TBA OFRLEAER & LTD NOEL (no-hormonal
effect level) 2 pg/kg (K5 H VW Sz, 450 NOELQ pglkg (RE/ ANZFES &,
EERY72 ADI & LT 0~0.01 pg/kg (AENRE SN, (B 5)

55 34 Fl=f (1989 4F) Tl BMOBEEEERBRIT N T v F LD~ 7 2% Fvni
FHRER & 53k K OV GaRBRORE S 6 | TBA OBIRFEMEITE = 0 #0u b et
J o, BIMEERMEH SR E Vs 14 AR O EGREBRO 5 B, Kb
DOEWERER [1.8.(2)] 12815 TBA © LA E LT? NOEL (marginal-effect
level) 0.1ppm (2 pg/kg AH/ HIZAY) L OV 2 W= O 538RI2351T % B-TBOH
DFENEAEHE LTO NOEL (no-hormonal-effect level) 2 pg/kg K5/ HIZZ2 255K
100 Z3H L <, TBA @ ADI :0~0.02 ng/kg AAENRE SNz, (BH 13)

2. EU EHih

1989 i, EC L, EMEZ B E T 2R, =X a7 UTE KR LT
EEE R T 2MEOFE~ORG 2481 Lz, #ERE LT, BROEEIZBWCORER
#wA2HE LT, E2, ey zxguy, A MAToY, BT/ —/L, TBA KU'MGA
ZHMOUIOFH Ol T2 2 LRk &z, 1999 4512, SCVPH 1%, b 6 Fid
DFRNVE L DNTIUCHBIEEARET D Z EIXTERWEOBREZIY £ Lo7-, TBA
2OV, FIFHAREZR ST TBA 285 S8k /R L OB RELLOHE
FNxT DV A7 BEEINHEET DIZIIAR 0 TH D & iz (Bl 19), TDk,
ZDOFERIZHOWT, EC 1% 2000 KT 2002 ED 2 FEIHE > THMR L7225, fimid
Eobiand Li-, (20, 21)

EFSA IZ, 2007 42, E2 &< 5 FEEO BT AT T, 2000 4E)>5 2007 4
WD E T L NI-BASTROFM 21T o 72, U A7 B IS E R E BAIE RS A5
Thol=Z &b, SCVPH OB ROUGETIH Thiishotz, (B 22)
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3. KEOFH

FDA %, 1987 4E 32|12, TBA OLAMEIZHONT, <7 2% V- 95~104 %5
RERCHEREIZ 31T DI ORISR GRS ONBIERR) O B 72N 74 5
NI2Z EROT v &AW 112 B GHEBR CRERERIIRIERE N A iz 2 L i2o0n
T, TBA OFNVEANEHEN LIZE LRI T 5, IREEEGFHBROMERIG
TBA OEE /B I ARNVE I ARE L BN H S Z EAVRIBSNZ720, & K @ﬁzm@ﬁ

SR T, MEF L OET ARIZEIT HHRNVE CEEEE Z S0 R DRV EZ
BHATHZ NI THDL BN, Ty M AW A EEERBR S o
NOEL 0.5ppm %, 7 H 7 ¥zl cEonizrre1EH E LTo NOEL
40 uglkg IRE/H  (BTEHRH T 240 pg/H) LW RZ2vw (B 6) Z &6, FDA Tid,
TBOH ® ADI (% 0.4 pg/kg {KE/H &5 Eézmio FERZIREICOWTIL, FoRFHP]
OB RIS 54 TBOH OEREFFRELAHET HMEL /2N E LT 5D, (BHE 23)

4. SO
SMBUFIE. 1988 4Ei12, o-TBOH KO B-TBOH (2 oW CiHli 21T ->7=, o-TBOH T
DONTHE, RICHT 2R e 2 GREBROFEMIA) @ NOEL 0.01 mg/kg K&/ H |
LfRH 100 23 L, ADI % 0.1 pg/kg A8/ H & B-TBOH IZ2W\WTiE, IKIZKd %
BVE O NOEL0.001 mg/kg A/ HIZZ2 %450 100 %3 L, ADI % 0.01 pg/kg
(REE/A LRE L7 (B-TBOH 1., o-TBOH DI 10 5D HRNE AEEEZRT & Liz,),
(ZHR 24)

32 KENZFIT D TBA % Fsy &3 2 HBUAAGREM H RS ORHMED 5 B, S RIOFE B W THER T 5 2 &
DTEHE VG DX 1987 00 NADA 138612 Th o7,
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V. BaEEFEE

RIVE CAITdD D TBA T DUV TR BEFHEZ RS il 2 Sk L7z,

7 v F ROz - 3H 1% TBA OBEIFIRINE G- K 5 REERERORE R, 5%
24 W TITIE I HEt S 7e B G HEONEMIL T » R T 84%, T 80% THV | \
TAVS R D ERPERRIE CTh 5 Z & 3RS,

1z[6,7-SHI#E3% B-TBOH Z#% 1 #¢5- U 7-RERAER T, B 5 HEHEMED 50%03 8
5% 24 B E T2, 63%7° 72 BT E Tlo, okt sz,

AV TBA &= X N7 VA —/VERIDOF TEAEIZ X 2 3 @Eiiestin i, g
I CIE B-TBOH 728, JREOFEF Tt o' TBOH 28, TG & L TRt Sz,

AR5 TBA B PRS- 30 B %O LE Mk, g Tl o TBOH,
A CIE B-TBOH T 7=, TBA HHIOMME SR DML L, HRIcH
TIX B-TBOH 58K 645+328 pg/g KX B-TBOH #AAK 75 pglg. JEIAIZIWTiX p-
TBOH A 1,090+ 546 pglg &8 -TBOH #4144 31 pg/g I NT o-TBOH B4
152+48 pg/g X X a-TBOH #4114k 62 pglg ThH-7=,

TBA OEULE T v RaZ U BHERIZT A F 271 o 0f) 5 fE@< . TBA DT & |
77 AREIIAECA LT, B2 O 0.1% TH -7, «'TBOH KU B-TBOH ® =
NTaRxrTuA RiEG7 a7 ) AZKHT 28FMHEE. 7 A FAT e OBFED 1% T
Holme T bW N— 2 3—=H—T vt A TiL, TBA O OG-\ L 55k E

EHEIERIL, T HRGHICBT D/EH & g L THano 72,

BFECEERBROMEE, TBA T NCFOR#HM TH D o-TBOH KU B-TBOH (2
%, ARz E O@%‘EEXF“? & 72 DRIV E B DN Z EvD, ADI AR ET
DT EIARETH D LI LT,

TBA OHIZ X5 E728 L LT, AJHanORERERI X Iaw B2 RS, Ve
2SR HET RS, BFERBRICHE L CHR BN, EHEMEIIR SN - T,

TR Cld, TBA %2 3 22HR. 100ug/ke/RE/ AL OG- L7277 » b
HECHEREEORENA LN Z L0 b, BEIXT 5 NOAEL @Mt o /Lo 7 )
72 50 pglkg RE/H & LTz,

PR MR N OV AMERRBR Tl ~ 7 2 & V2 95~104 HIEMEEERRIZ
W, HECHIBS R ASEE OBEIN A Hizns, Ziud, TBOH OFR/LVE AEHZI L

oL E 2T,

iR AERRERTIE, 7 v P2V 1T IMROFEERIZIV T, 0.5ppm (0.025 mg/kg
(REE/ B ICHEY) DN GHECIIBiEm K ONEEMZ B & BN b iinoTe, 7
v Mz 2 AREGERER ClX, HIEHETH S 0.5ppm (0.025 mg/kg ARE/ H I ITHH
Y) BEGREORR AR O BIH AR I A DNl b DD, BEFE (6 Bl O
F1 O FottAROBE CASHARE B OIKMEDS M TEDRMEBGADEEN A BTz, Zivh
DOFERN D | BEFLR OB N Ei S e ho 72 1 RO ERFE I EESV T NOAEL %
FRET 5 2 LTt cen e B x| 2 REGEEROFERIZHESZ | 0.025 mg/kg (KRH/
H % LOAEL EHEE L7-,

MHARVE CPREEZ RIE TR 25l L 723k Tl %%ﬁwt14 TR 5
BRIZEBWTC, ECT A AT KON E2 DD, HREBORMES)S, fTraHE
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DARAE, IFH N O 12381 2 IR B PR O BTN ENA DT Z &b,
NOAEL % 2~3 ug/kg K5/ H & HlWr L7z,

HrEABROMER, & HIERWHETHRD i‘o;ht%ﬁfi“ i & V- 14 JERTREER Gk
BRI I CHEREI Z A DT L R ARV ARSI HETH Y NOAEL 1% 2~3
ug/kg fKE/H Th -7,

BREAEEAIT, Mi%HERD NOAEL O FIRMETH 5 2 ugke KT/ H % ADI 0O
EORILE U, 24550100 TR L7- 0.02 pglkg (K#/H % ADI & L CRET D Z &N

WY BRI,

PLEDS, TBA OB SEEEEENAMMIZ OV TIZ, ADI & L TCROEEEMAT 52 L
SR oY AW

ADI 0.02 pg/kg K5/ H

< FERITOUNT IR, LR A 2 2 O LD S L %47 5 BRI et
bk rts,
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& 54 JECFA. FDA RURBRZEZERITH T HEIEHRERD NOAEL DL

)

NOAEL (mg/kg {&<&/H)

W Sk BSR
p. (mg/kg A=/H) JECFA (1987, 1989) FDA BN EATES
HE: 7.5
RSB J OV B R
8 HRLTAR SRR OET?35A " ﬁﬂlg’g;m - i : 3.75 (LOAEL)
v FFFRBROD Al K OIS B BRI, 55 it
- el M OV B B D s
I stz |0v 1v 20 5. 10ppm B e - 1.2
o [LOBRCEESEE | ) s 0
2 0.04
95~104 W& | 0. 0.5, 1. 10, 100ppm | PEEEORIE (55546 18 #Ek)
M (TBA. RAF£ ) #f : 0.05 (LOAEL)
FE ORI E RO (FE5HE 13 181%)
It - 1.25 (LOAEL)
LIRVA % ROV iN 1
13 R kA Ogﬁiﬁﬁéggm = e : 2.5
v FE IRV (TR R, P
v FOWR B ORI A L)
% 1 - 0.36 (a"TBOH)
h BERERIIN, MCV KONk R A M
_ . :p* /] = Tjg JEWI R Sl
13 R ey |0 0-0L. 0.04, 0.36, 3.6/"TBOH : 0.04 D, FEERE RO SE, B RLO%S

(o-TBOH, 7#%MA#5)

TP DA, ALP b5

FEE B O
i : 0.04 (o-TBOH)
TP OIfE,. ALP E5&-
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NOAEL (mg/kg {&<#/H)

% U B
& o (mg/kg {KF/H) JECFA (1987, 1989) FDA N reoo =B
## : 0.05
0. 0.05, 0.1. 0.2, 1 IR R OEE
S Zps —
3P HIIMMERE |\~ rpa g ) M - 0.1
A OVl D BE. = O3
HE 2 0.02
e |00 0.5, 1, 4, 16, 50ppm| B FEEL UL,
N2 BRHREGEE \rp iy mme ) M : 0.02 (LOAEL)
T A 2T R 0> T 1
HE(F1, F2) : 0.025 (LOAEL)
- 0. 0.5. 3. 18ppm FEEY AN AR SRR E B R B OE
0 _ _
- 2 A (TBA. IRAEFES) #(Fy, Fo) : 0.025 (LOAEL)
. fEPH NEAE (HE7E7 2 L)
i BEMW : 0.025
EE] = r -
0.0.1.0.3.0.5. 3. 18ppm E{%ﬁﬁgﬁﬁ%ﬂ () | HHRHIFE R, (RED
PRI A T (TBA. MR\~ 52T 2 ¥8RTT| — 0.5ppm* ,Eg;#; 0,025
~HTHEIR <yEl s e
KERHE T & TR T) e O
RO EES
HE - 0.5
0. 1. 2. 5, 10ppm - - L
DT e TR BT
(TBA. HEREBITII el ,éﬁ;ﬁﬁg j%if R L
HERIR AR R T £ T, B 1ppm** e iy

(ZRfEFL 13 TR £ TR
#13)

FEFEOFEXTEHE DK A
Vg () - 0.1
HETEHIN, AEORE
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) - NOAEL (mg/kg {&<#/H)
W 24 e
5 (mg/kg {KE/H) JECFA (1987, 1989) FDA BN ERES
0. 0.5, 1. 4. 16, 500t
Z*)ppm
R (TBA . B 9 A i B B W : 0.025
5 it (50ppm $& 5-BEHATHE 1 A) IR T
~43i 21 F7%E CIRARE
y
. 5)
0. 5. 10. 20 fEW : 5 (LOAEL)
. . (REH ]
Se R (TBA. M AR 6~15 F | — — 18 - 90
- 19°4 BJu .
I SR Lt - AR L
|3 ARRESIL 122 G?i,;:oﬁgggﬂﬁggaéwi B 0.04* it - 0.01
v | AR () | ) - BGE S A — 2 O | SR
1 : 0.005
14 RS 0. 0.005. 0.0075. 0.01 |0.005~0.0075* Mo S OME. TR E RO
I (TBA. #%M#5) W R E B O{IRE (1) i - 0.0075
P B oD e
W m
0.002~0.003
. _ _ IHERE - 0.002~0.003
MIEFT A AT 1 AR — . . e 1 e
L4 R 0. 0.1, 2, 20ppm TR R R [ TARATO KON E2 KT, HBREED

(TBA., RfEHS)

&fE% () . FEEEORME, JIRL T

() . it = 5 2 R
e ppa NOEL : 0.002 NOEL : 0.04 NOEL : 0.002
FHIEE ADI SF : 100 SF : 100 SF : 100
A A= 14 BRREER | Vv Az 3 A RS | K Z = 14 SR 55

M) ADI BERBLUE )

PGl

X% 122 HF#EGER
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1) - NOAEL (mg/kg {AH/H)
W o i
5 (mg/kg ATE/H) JECFA (1987, 1989) FDA REWZERARS
ADI 0.00002 0.0004 0.00002
CRHEICHE L ok AV EUMERAE LTONOEL & LGt S Tnd, * % : NOEL & L CRifi ST 2,
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<HUFR 1 . KB/ 53 FRYIRERE >

IR b4
I
(RZAEIR, (17p)- 3-Oxoestra-4,9,11-trien-17-yl acetate
TBA)
I (TBOH) (17B)-17-hydroxyestra-4,9,11-trien-3-one
I (17B)-2,17-dihydroxyestra-4,9,11-trien-3-one
I\% (160,17p) - 16,17-dihydroxyestra-4,9,11-trien-3-one
A% (16B,17p) - 16,17-dihydroxyestra-4,9,11-trien-3-one
VI Estra-4,9,11-triene-3,17-dione
VI (160) -16-hydroxyestra-4,9,11-triene-3,17-dione
VI (16B) -16-hydroxyestra-4,9,11-triene-3,17-dione
IX 1-hydroxyestra-4,9,11-triene-3,17-dione
X (epiTBOH) (170)-17- hydroxyestra-4,9,11-trien-3-one
X1 (17a)-1,17-dihydroxyestra-4,9,11-trien-3-one
X1 16,17p-dihydroxy-16-methylestra-4,9,11-trien-3-one
X1 (16B,170)-16,17-dihydroxyestra-4,9,11-trien-3-one
X1V (6B,17a)- 6,17-dihydroxyestra-4,9,11-trien-3-one
XV 2,3-dihydroxyestra-5,10-diene-17-one
X VI (16p,17p) -Estra-1,3,5(19),9(11)-tetraene-3,16,17-triol
XV (160,170) -Estra-1,3,5(19),9(11)-tetraene-3,16,17-triol

62




<HIHK 2 : IRENEFIEF>

IEPRE AR
ADI Acceptable Daily Intake : 7% — HEHUE
AIG It albumin/globulin : 7V 7' X /7 a7 ULk
Alb albumin : 7V 7 I
ALP alkaline aposphatase : 7 /L7 YR AT 7 X —F
alanine transaminase : 77 =73/ 7 AT =27 —F
ALT [= glutamic pyruvic transaminase : 7 /L% 2 URE L E LR KT
VAT I F—E (GPT)]
aspartate transaminase : 7 AT X UMBT I ) N T UAT 2T —
¥
AST [= glutamic oxaloacetic transaminase : 7 /L4 I Vg 0
L7271 —E (GOT)]
BUN blood urea nitrogen : MLiKIRFEZEHE
BSP bromosulfophthalein : 7 @EA)LRT X LA
Ca calcium : 7/L 7 A
CBI covalent binding index : FHFEATEEL
Chol. cholesterol : = L A7 11—/
CMC carboxymethyl cellulose : 7/LARFT A F Lt/ — R
Cre creatinine : 7 L7 F =2
EC European Commission : FNZEE 2
EFSA European Food Safety Authority : BRM & 5722 2R
FDA Food and Drug Administration : >K[E& 5 EIKLT
FSH follicle stimulating hormone : IR A /LE
Glu glucose : 7 /L— A (L)
HPLC/RIA high pressur\\e}ipid chromatogr'flpflz/ radioimmunoassay : =%
kv~ ~7T7 ¢ — /5 RNEE
Hb hemoglobin : ~EZ/ & (MLAFEE)
Ht hematocrit : ~~ ~7 U v ME
JECFA Joint FAO/WHO Expert Commij:tee on Food Additives :
FAO/WHO &R s iR M E =i
LABC levator ani plus bulbocavenosus muscles : ERUFERR AT +HILFH2545
liquid chromatography tandem mass spectrometry using
LC-APCI-MS/MS | atmospheric pressure chemical ionization : &k v~ K73
74— K& A A A 5 T NEEHTE
LDso 50% lethal dose : F-HEA &
LDH lactate dehydrogenase : FLERH/KER%E
LH luteinizing hormone : FERERRH /LT
MC methyl cellulose : X F/LE/LE—2R
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MCV mean corpuscular volume : “FEJ7RIMERSFE
NOAEL No Observable Adverse Effect Level : fE5/:&:
NOEL No Observable Effect Level : HE/EF &
PCV packed cell volume : [ M ERAFH
RBC red blood cell : FRIMER
RIA radioimmunoassay : K FeAEHIE L
SVCG seminal vesicle plus coagulating gland : FHZE+HEEE R
SCVPH Scientific Committee on Veterinary Measures relating to Public
Health : BREAREAICET 2R FRES
T.Bil total bilirubin : 2BV /L E
T.Chol total cholesterol : #8221 L A7 1n—/L
TP total protein : 8% L /X7 E
WBC white blood cell : FIfiLER
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Bin, WIEORRSEAE (WD 34 FEAR LR 370 75) O—EAUdET 51
CERE 17 5 11 H 29 AAE, JBAG S 57R5 499 )
The Merck Index, 15t Ed., 2013.
JECFA: Trenbolone acetate. Technical Report Series 763, 1988.
RNWEERES. FOREREEZ BN E LTEH SR TW D FLE VAl (IBEHRLVE
YHD . 777 Ri— kK, 2007.
JECFA: “Trenbolone Acetate”, Toxicological evaluation of certain veterinary drug
residues in food. WHO Food Additives Series, No. 23, 1987, nos 645 on INCHEM.
FDA: Freedom of InformationSummary, NADA 138-612 Finaplix® (trenbolone
acetate), 1987.
JECFA: Trenbolone acetate. FAO Food and Nuteition Paper, 1987; 41: 29-37.
MacNeil JD, Reid J, Fedeniuk RW.: Distribution of trenbolone residues in liver
and various muscle groups of heifers that received multiple implants at the
recommended site of application. J AOAC Int., 2008; 91(3):670-4.
Blackwell BR, Brown TR, Broadway PR, Buser MD, Brooks JC, Johnson BedJ, Cobb
GP, Smith PN.: Characterization of trenbolone acetate and estradiol metabolite
excretion profiles in implanted steers. Environ Toxicol Chem, 2014; 33(12):2850-8.
Spranger B, Metzler M: Disposition of 17 beta-trenbolone in humans. J
Chromatogr, 1991; 564(2):485-92.
JECFA: Trenbolone acetate. FAO Food and Nuteition Paper, 1987; 41-2: 88-98.
FDA: Freedom of Information Summary, Supplemental New Animal Drug
Application, 9:NADA140-992, REVALOR®- 200 (trenbolone acetate and
estradiol), 2001.
JECFA: “Trenbolone Acetate”, Toxicological evaluation of certain veterinary drug
residues in food. WHO Food Additives Series, No. 25, 1989, nos 672 on INCHEM.
Tsutsui T, Komine A, Huff J, Barrett JC: Effects of testosterone, testosterone
propionate, 17 beta-trenbolone and progesterone on cell transformation and
mutagenesis in Syrian hamster embryo cells. Carcinogenesis, 1995; 16(6):1329-33.
Kayani MA, Parry JM: The detection and assessment of the aneugenic potential
of selected oestrogens, progestins and androgens using the in vitro cytokinesis
blocked micronucleus assay. Mutat Res, 2008; 651 (1-2):40-5.
Dorn SB, Bolt HM, Thevis M, Diel P, Degen GH: Induction of micronuclei in V79
cells by the anabolic doping steroids tetrahydrogestrinone and trenbolone. Arch
Toxicol., 2008; 82(4):257-63.
Wilson VS, Lambright C, Ostby J, Gray LE dJr.: In vitro and in vivo effects of
17beta-trenbolone: a feedlot effluent contaminant. Toxicol Sci., 2002; 70(2):202-11.
Donner DG, Beck BR, Bulmer AC, Lam AK, Du Toit EF: Improvements in body
composition, cardiometabolic risk factors and insulin sensitivity with trenbolone
in normogonadic rats. Steroids, 2016; 106:1-8.
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products. EFSA Journal, 2007; 510: 1-62.
FDA: Code of Federal Regulations Title 21, Sec. 556.739, 2018.
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