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~ /a4 RROFAEMETHD XA ] IZo5WT, JECFA LR —
N, B R SE L KRR R R R R A WD TR SR %Z*i.“ﬂiﬁ%é%ﬁmbto
REAM I W =R B 1, K ERERER (T v b, A X, FL BERUE) .,
BB (B, K, BLOtEHEE) ., BEmtEiRb, 2EHEERR (v 2, T
M, A X, BAOYYXT), dasEEEER (7 v FEOA X)), B
(T A, Ty P ROA X)), BTN AUERER (7> b)), BWEBEAFN
R (T AKOT v b)), WMAEMFNEZEBCET IRBREORETH D,

ZAma ok, BoEERBROBENSAEMICE > CTHIE L 2 D EBEEMNET
RNEZZOND T EREMFEMEIENAERBRICB W TERIAEITRD B
NTWanZ b, BREERPAME TII RV EEZ 0N, — BEIGER
& (ADI) OREIIFRETH DL EEZ XN,

FMEFH ADLICHOWTIE, 7 v b 1EMEMRERRICBIT 5 EHMEE
(NOAEL) 39 mg/kg RE/HIZ, ZafR¥kE LT 100 @M L. 0.39 mg/kg
KE/HERETDHZIENELE THD EEZ LN,

— 7. WAEMFH ADI I >\ ik, VICH oZE Hic -3 T 0.005 mg/kg

RE/H EXEINT,

Z OWAEMF R ADI @ 0.005 mg/kg R/ H 1%, BMEFAY ADI @ 0.39 mg/kg
RE/R LD /S FEEFNRZEELHEAL TV EZEZOND I NG,
Z A a3 r®d ADI % 0.005 mg/kg RE/H L% E LT,



AN RBYAERRRUVEHRNDOME
. A&
LAl (B ESE S SRR

AR D—4A
IEZAN =
H4, : Tylosin

. EF 4
=R\
IUPAC
#4 . (10E,12E)-(3R,48S,5S,6R,8R,14S,15R)-14-((6-deoxy-2,3-di-O-
methyl-D-allopyranosyl)oxymethyl)-5-((3,6-dideoxy-4-O-(2,6-
dideoxy-3Cmethyl--L-ribo-esopyranosyl)-3-dimethylamino-D-
glucopyranosyl)-oxy)-6formylmethyl-3-hydrioxy-4,8,12-
trimethyl-9-oxoheptadeca-10,12-dien-15-olide
CAS (1401-69-0)

X4 B
IUPAC
¥4 2 2-((4R,58,6S,7R,9R,11E,13E,15R,16R)-6-((2R,3R,4S,5S,6R)-

4-(dimethylamino)-3,5-dihydroxy-6-methyloxan-2-yl)oxy-16-
ethyl-4-hydroxy-15-(((2R,3R,4R,5R,6R)-5-hydroxy-3,4-
dimethoxy-6-methyloxan-2-yl)oxymethyl)-5,9,13-trimethyl-
2,10-dioxo-1-oxacyclohexadeca-11,13-dien-7-yl)acetaldehyde

CAS (11032-98-7)

2A4mC
IUPAC
%4 : 2-((4R,58,7R,9R,11E,13E,16R)-6-((2R,3R,4R,5S,6R)-5-((2S,

4R,5S,69)-4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-4-
(dimethylamino)-3-hydroxy-6-methyloxan-2-yloxy-15-(((2R,3R,
4R,5S,6R)-4,5-dihydroxy-3-methoxy-6-methyloxan-2-yl)
oxymethyl)-16-ethyl-4-hydroxy-5,9,13-trimethyl-2,10-dioxo-1-
oxacyclohexadeca-11,13-dien-7-yl)acetaldehyde

CAS (11049-15-3)



7.

A4 D
IUPAC
B4 : (11E,13E)-6-(5-(4,5-dihydroxy-4,6-dimethyloxan-2-yl)oxy-4-
(dimethylamino)-3-hydroxy-6-methyloxan-2-yl)oxy-16-ethyl-4-
hydroxy-15-((5-hydroxy-3,4-dimethoxy-6-methyloxan-2-yl)
oxymethyl)-7-(2-hydroxyethyl)-5,9,13-trimethyl-1-
oxacyclohexadeca-11,13-diene-2,10-dione
CAS (1404-48-4)
(ZH 2, 3)

HFR
A4 A CuH7iNO17
A4 B C39HesNOq4
A mT C: CssH73NO17
ZAmraT D CieH79NO17
NTE
XAmv A 916
A4 B 772
ZA4wmrr C: 902
XA4nmD: 918
BERX
[0
)|\ .
‘ o R,
CH; CH_-‘
HO™ \"\" q \)
_,--'-""R---\_A ~ GHy _ N(CH a)2
OR \r " O"'“—HZ\ \ﬁ
)\/\ cHy P
Tylosin A Tylosin B Tylosin C Tylosin D
(desmycosin) {macrocin) {relomycin)
-CHO -CHO -CHO -CH:0H
R: -CH. -CH; -H -CHa
¥on, ™ Py L Pen,
w:::‘:f‘\ OH oﬂ-f”r{Z OH B:T)“\~ OH
CH CH, CH,
AEOERBRUEARKRE

A AT EEPORRE O —FETh D Streptomyces fradiae DHEEEIC

8



KXVEAEIND 16 BERO~7 074 RERNAEWME T, 77 LEHERE, ~1 =2
TIRTROHLHED T T AEEEICH LA TH D, YA vy riiftho~s
0T A REHAMEREE, VARY—LD508S Y Ta=y FEFEAL. 77
TV ERNA K O T F VL tRNA OB IS 2 Hf 325 Z Ltk > TH oy
HalAEL, BoMEMEZmE+5, (4, 5)

FAuL AR, AL uvr ARTRSE L, FOM, FRIavy (FAn
YV B), v/rvy (FA4urC) RO rvf vy (XL nvr D) 24
BREHTHRAMTH D, MEMFMEROKBHE XA By A ITHEL,
A4uyrB, CERODIERICY e FeFxIavy (R omMAEwmEN
WIS A m v ADZRENK 83, 75, 35 KN 31 % Th -1z,

LK, BEIZBWT, XAn v BRI E DY UEtE & ONE A B N
A vy EAEMIZ XA RGMEDORREICER NG, (22, 6, 7)

HARTIH, BIHERLE LT, A4 U HREROFEROBEHERAL U
P Y5 D R K OVES H BB DN AN OB A BR YR O 4. IR M OV A EROK TR A1 3 7K
FENTWD, £h2, VB as U RNEERGEIW E LR & L
THEEINLTWD,

WSt Tlix, 2006 4 5 HBLE, EUGEE. KE., 7V T7sEE%E T K. F.
B, tlEEZAGE LEBYHEEL B ARB I TV D,

ZAvv o, B PHESRESE L TTIEH I THRY,

RBEB.AARTAIRTT 07V A MIEEANCHE I BREEEIRRESINT
W5,

I R&eMICRIARBOME

Al E CIX, JECFALVAR— ., BIHIEXRGARHFEERELH W TH A
2y OMHEICET O ERMAEEE L,

T A ISR DWW TR BIRRIC R # L 7=,

1. EMHERAER
(1) EMEFEBHAR (Fv )

7 v b CR#EAH, 5VL/EE) #HWEZ A vy VIR ITEAR Y A v
VOO E (XA av b LT 50 mgkg RE) RBRAEl Sz, &K
By (&5 15 L3047, 1. 2, 4, 5. 7 KT 24 FFfil#&) ([ZMiEF O X A =
VIUVBREENATT vEAICELVHEIE LT,

5 1~2 KR ICIHIRIRE (=£1.85 pg/mL) 2SR S ey, EiEE)N
REMod, HERBEBEIIRO bR hoTz, MEFRDO X A v B

1R 1T EREAFEE S TRE 499 I L o THZICED b Ll AR
9



(T 5 5 RERI IS ITER RS (0.1 pg/mL) REEIIET Lz, (B2, 7)

7 v b GRHEARH, 6 PL/BiR) ZHWiz SH-% A4 1 o> O HERE O & 55
RN R Sz, 5 24 B LAY 7T B OMLEN., K ORT O B iE
(EAPNEINE S ROy

5% OWELE N, ﬁé&(ﬁ)ﬁéqﬂ@ﬁ&%?ﬁﬁlﬁluy%%i‘% 1ITaR LTz,

5 24 WFE 12 TIE, BOREMIZFICHEAEN (17.56~57.7 %) Kk O#EF

(0~55.0 %) 5 [EIL S, R# x40 8 (0.3~2.8%) HEtEhi-,

Mg, HFm., ek Haﬂﬁlzoﬂﬁwqjﬁ%ﬁwﬂﬁ TR S e o Tz,

E T H% T, BOHEEIZEICES (36.3~93.9 %) HEILI L, H
fbEN u1~21%)\¢DEAﬁM/J?$ﬁ>/b% (1.7~3.6 %) HEM =4
7=, (ZH 2, 8)

£ 1 Ty M MI3H-ZA 0> BE5%0OBETERERIINE (%)

Rk 51 H% (24 h) b7 Bk

HIEE N 17.5~57.7 1.1~2.1
£ 3 0~55.0 36.3~93.9

73 0.3~2.8 1.7~3.6

Z v b CGRMEARBH, 6 L) (2 SH- ¥ A vy aIEEi2 A oy oAl &
EHICHEIROKG LR, B5 7HM%E IS f o o BT B
SNholz, (2, 8)

7w b GRfEARH, B, 408) IZFHFEHRF M v %2 3 HEEDES (10
mg/kg IRE/H) L7, HWTRIED 14C-¥ A v 2% 5 H[F @R 0 #
HUl, BEDCRFOHFMEZRET 2 & &b, &L 4 KM% O M

(IFhg. BEmE e ORERG)  H O KOs i’i’{ﬁ'ﬂibto RHE A A S TE M, R
T 0.23 mg eq/kg. B l# T 0.18 mg eq/kg X N T 0.08 mg eq/kg TH - 7=,
99 %D HBUHEMERFE PRI, 1 % RSP S 7z, fliH AT a8 70 38
EHEOHFEITIB % ThoTo, 7 NEFT ORI FTRER IR W D = E Rk 471
A D (10%), A A (6% IZFA v CROVE R
n7FAIavy (4 %) Thol, Y OMENLD EWREMIL., FFES
NnNhnot, (W2, 7, 9)

7 v I~ (Fischer 344 &, MM 4P8) =MWz UC-X A 1 230 4 H[H
BRI OGS (10 mg/kg (RAE/H) RERA2 L L=, JREXODEEZEHERL,
B &G 4 WERIZ O g e VB i 2 BB U 7=, ik, IR M OVEE X LSC 12 &

2 x4 D16 8T 7 M rBRAY 4CEH LT,
3 M urDO~wruT A R&RDO 5AMAE HC L -,
10



O HORHETE 2 T E L Bgs & ORI o o (R 1% ISP/MS 12 L Y fegt L7z,
Peitt: S U7 BOREPE DK 95 %N FEFITIR O BTz, &K G 4 FFE %O
AFIE I B 1 2 SE X B HE 1% 0.09 mg eq/kg T o 72, HEHEME D4y 12 &
DIFlE I A ey A, XA ad D, Y FeFAIad Y AT
=N EAR T AEDZEORBMNFEMLET D ENRBEINT, RO FE
FERFMELTHA D (24%) OYE FrTAI a3y (11 %) A
fFEL7Z, EFOMERYELTE, /vy A ¥AfrvrC, XA nm
VU ADEag, XA4nv D OBa@EkiN T AAF LT E RrT A a
VIUMEBEENTWE, Bafigil, v/ v g4 RRICBIT D77 MoKy
R T D, (M2, 7, 10)

(2) EYEFEHAER (1 X)

A4 X (2 8) ZHWEAA 0y U IBREONEROEKRS (W 72L& E:25
& 100 mg/kg RE/H) R ER 7, 5B 1, 156 XV 29 HHIC
FRIEFRY (F¢5- 0, 1, 2, 3, 4, 5, 6 KO 7 FEffitk) cgm L., miEH o ¥
A rREEZRELR,

ZOREF, MIET Cmax 1%, 25 mg/kg RE/H G HETREG 2 K% (&5
BR4E 1. 15 (V29 HE TN F4 1.4, 2.7 LN 2.7 pg/mL) IZHBNT=D
(Zxt L.100 mg/kg (RE/H & 5-# TlI &5 2~5 FFfE & IZRife A9 IZ S (Cmax
IZZENEN 2.7, 4.6 kTN 3.4 pg/mL) RHELNTE, WTHDOHA D Cnax i
REREIALNT, HEEGFHEETAON o7z (F2), (R 2, 7, 11)

K2 AXZBI LA 0y OREREAKRGEDIMIE Cnax & O Tmax

KEES5 8 (H)
&5 &
(mg/kg & 1 15 29
E/ H ) Cmax Tmax CmaX TmaX CmaX TmaX
(ng/mL) (h) (ng/mL) (h) (ng/mL) (h)
25 1.4 2 2.7 2 2.7 2
100 2.7 4 4.6 4~5 3.4 2

T+ T A AT AVEEELTIZAX (48 WA O
[+ —4e RN 5 (25 mg/kg (R ) RBRNFEM S iz, B (&5 0.25,
0.5, 1. 2, 3. 4 KO 5 Kfi#%) (BRI ZIT-72, /2, HHBREMOH 5 2
PCIZIZZ 0% FREL BERR ARG L, RRICREOICERND Lz, migkOR
FOREFEEEZ AL AT v ALY HIE LT,

+ B G TIEE L 0.56~2 KFfE]#2 12 Cnax (1.77~1.98 pg/mL) 737
Do, HLNIEHE L, —FH, ROKSTERMEPRED LTI
EAEBRLNTEhoTz, Fi2, BE 5 R %ORPREIIRIT, + HBIBN#&

11




5T 72% 4BOFEHE), OB TIEH 2% (MEFPICHEBEESA S
ni- 1ol Thotm, (B2, 7. 11)

A X (8UL/BE) WX A v ko S HMEOKS (h &G .
1. 10 X" 100 mg/kg (AHE/H) R E Iz, &&E&R5Ea (BTH O
5 24 KER) ROEEEE 2 RHZEOMFOZ A 0 P REZNSAFT
yEAIZLVHEE L (RHRSR:0.15 pg/mL),

ZORER, kG 2R ICIIMPRED EREREEEORME & b1
RO LT (BFEGEZNENRHIRNA ARG ~2.15, BHERRH~2.15,
0.198~9.5 ng/mL) 28, AEBEGFEHIZAZAON T, WTHhOKREETH KKK
HERO N7 7REX, BRI HR ST TR LT,

(xR 2, 7. 11)

A X (10 DT, #ff 14 PC) 2 A W7- 2 EMEMFRERBRICB W T, 1M 1
vUoEoRO®RE (7S 1, 10 X O 100 mg/kg RE/H) 4.
PERFRY (148, 622 KON 723 MO & 5B AT (AT H O 5 24 Kiffltg) & O
Bh 2RH%) IR A e VREZANAALTT v DHEE LT,

ENZENOEGREIOFIKZIZEIT A MMEHIREEZE 3ITR LT,

1 mgkg RE/AREGHETIZ, WTHORREIZBWTHHRHERA (0.10
ug/mL) Z#x HEEIL2R 7 >72, 10 mg/kg AHE/AHKERETIT, &% GH
IO N7 ZIREZXIZE A SR BRI (148 [ O 5- BRI 1 5] D 8k H)
T, &5 2 FFEZ IR RA RmM ~1.9 pg/mL Toh - 7=, 100 mg/kg K HE/
A¥GHETIE, &G ERTEMR R RN ~0.43 pg/mL, &5 2 K% 135
MR AR ~85 pg/mL Tholz, MIHFHF A 7 v U REIL, 723 A 5% N
148 LY 622 A1 5.t L 0 ARVME R 23 B b Tz,

* 3 AXIZBI DA vy rORE R & D& 5%OMmE P #E (pg/mL)

Bh | B 5 ()
(mg/kg 148 622 723
wWEE) | e | mooh g | Romm | Rhoh & | BLEE | fbohi
e <LOD <LOD <LOD <LOD <LOD <LOD
! It <LOD <LOD <LOD <LOD <LOD <LOD
g <LOD <LOD~0.18 <LOD <LOD~0.95 <LOD <LOD~0.11
10 i3 <LOD~0.11 <LOD~1.9 <LOD <LOD~0.43 <LOD <LOD~1.5
e <LOD 3.5~35 <LOD~0.13 0.13~5.5 <LOD 11~14
100 i3 <LOD~0.43 0.25~23 <LOD~0.13 <LOD~27 <LOD <LOD~14

* R H O G 24 B

AR ER OB

12

« <LOD : BHRA (0.10 pg/mL) A

B (&5 H:200 LT 400 mg/kg AE/H, 573, 727 K




842 M DK H- 2 FrfIZ ICHIE) T, MyEHR XA vy VBER, 8.0~29
ng/mL Th oz, RBOMEITE & BITRENEL 78d 2 &1dzn<, ERMEIX
NS lenolm, (B2, 7, 12)

(3) EMHERAR (&)

AT (5 BH/GHE, 2 BAREE) ISl Ay A vy o A RHAFLICIED
T4, 7KkON10 A OES (1,000 mg/#E4 1 B 2 [H]) REBRASER S 7=,
BERIEOEHO 1 RHOKRE 4 KHZICRLEZIT > 72, &5 MR RE A
O 1EHOES 4 BB EZHRRL, MiELOHT X A 0y U BEE A
FTT oA IOHE L, B, A4 0y 0583 48 mg/kg K
H/ATH -7,

BRI X 2 g X O P IREICAEZIZA LT, 4, TAON10 HH
PGB TS MIEPEREIZZENFN 0.41, 0.37 X 0.42 pg/mL, EHfiiich
BEIXIZNEN 1.76, 3.16 XN 3.17 ng/lg Th-o7-, (K 2, 13)

T (R AZ A R, 1~3 #Hin, 43 ) WX A vn v UEEOR
B ANES (X4 v LT 17.6 mgkg RE) 12Xk 2 2 MO ERMNE
i 47z,

5 2~48 Wi 1% O MK K O 2 8B L, i & O & 4 o > R
ErENR_AFT veAIZLVHEIE LT,

AR 1 TIE, MIEH Cmax (&5 2 FFI#ZICHK) 2.1 pg/mL, i Crax 138
5. 6 FEM 1412 12.6 ng/lg TH - 7=, #1524 B[ o i #5213 4.5 pg/mL,
ik Ak s oo AUC 13X 1iE o AUC OFK TR TH - 7=,

RBR 2 TIE. MIET Cmax 1E. &5 2 BEE 12 2.3 png/mL. #H% T Cmax
IT#E G 24 BE1212 15.7 pnglg Thotz, MIETEEIL, 5 48 B2
0.1 pg/mL LAF &g o 7zns | MLk PR EEIX 2.2 pg/lg Th o7z, ilihd AUC
IXIMEF ORI 16 ETH o7, (M2, 14)

AL~/ uvI74 RRTHDHTY A~ vroroeovatr~a vy ERERIC
A BTy TIHRMEFRRE LY MEKTRENEG LS 22N A LD &
DHENDH DH, (ZH 14)

T4 (R A& A FE, 1~3 i, 458H) WX A v RO 1
~5 HEI ARG (XA 1 E LT17.6 mg/kgihE) RN FEi S h iz,
&G 2, 12 KO 36 K144 o ik e ON i 2 BRE L . Iy K ViR & 1 =
VIUVRBEENATT vEAIZXVRE LT,

BHHIM OBV MG R OMF X A v AREICETA LR D
o7, (B2, 14)

T4 (RVAZA U FE, 16FH) Z AW Z A v oo B HNN &
5 (10 mg/kg R E) slBry i S /-, MRz &5 0.5~24 K% 12

13



BREL, P XA VREZASAATT v ALV ELE,

MiE P ERED LR Tmaxe TOROBEIT, WTFNORGHEEEICENTD
FELLTWe, 72, AUCITm B RIS EZ R T2h, TR GO NS
3 P LI LV s iiyE PR E DN Rk 3 2 a2, (R 2, 15)

A (V=TT UM, 4 5H) ZAVWEEARY A 12O HEBIEFRRN &
5 (20 mg/kg RE) RBRNE SNz, YA 2y Ot FPREILX, BS5 2
WRER 2 DIBsImyE HiR EELL B & 72 0 | ZORILFEICmETIRE %2 Ll - 72,

BEMIERBERALY (AL RAE A UFE, 4 H) #HWEEARY A o
Y OFHANKEE (20 mg/kg KE) BN ER I N, ¥4 022 U 3@menic
BT L, 5 30 % ICIE I K O iF R B 13 P e L e, it
R XS 1R I miE P REEZ BRI DIRZ OIREN GV T2,
FEA DI Conax/ MLTE T Cmax 1359 2.5, LERBEF O T Cnax/ILTH T
Cnax (X 1.6 ThHho7=, (=W 2, 16)

T (RVAZ A FE, K40 His, 2 B/&GHE, 1BEREE) 20
UC-# A a4 3 HEATANE S (17.6 mg/kg KE/H) BN FEIE I
o, EHORKOEIIEGHM AP OEBEBRI L, &&ELE 4 RKEREZIC
JFHd . B E. AHAL. BB ORI M OVEH 2 BREL L. LSC I X v Jemcdy . #H
kL O O EHEEEZNE L7, 72 HPLCIC XV ¥ M u vV ARE &
NRAFTT v A28 WMAeEMEN %  HPLC & O HPLC/ISP/MS/LSC (2 L Y
BEHEEDOREY Y — v 2 ENHIE LT,

LIRS FR R B (B TEME) 1. Pl 25.2 mg eq kg . Bl 47.8 mg eq /kg .
A 2.9 mg eq /kg. 5N 1.5 mg eq/kg M OMEH 77.2 mg eq /L TH > 7=,
HPLCIZ X W T L= A v v A OB ERE EIT. ITI& 2.6 ppm. B 6.9
ppm. A 0.7 ppm & O 0.9 ppm G AE OZNZ1 10.5, 14.5,
24.1 KT* 61.8 %) Td o 7=, [T B ik S OVl S 36 1T 2 00 AR W - O T 1 1 &
W OZZFh 33.3, 39.3 K345 % Th-oT=, F7-. k. BhEL W)
AN OMAEMFIIRE EOZ NI 31.0.36.7T LTV T70.0 %R X A 2 A
ThoT,

HPLC/ISP/MS/LSCIZ LV 3t L7z FMfkF o % A vy v ADRIKRE I
D HEIEIX, Mg 34 %, B 20 %, A 34 %X OMEN 22 % TH o7z, I
&L OEBIZH T2 0o FERFFHE LT, FAr D, FArT
CAQRIAF=Z4ua v ADBRDLNT,

BIEHTEYEDHK) U5 IXR I, R IZFEP IS S, EPhSixL A
oy A XA C A a s DERNAFAZ AL DR, KT
MHIE, VAF= A EZ A ADEERGHME L THRO LN, (] 2,
17)

s 24 urrD~wru7 A RRO 5MAE HCHEHRL -,
14



A (RN ARZA TR —F4& 180) 20 THIRN., HIRN KL
OROBEGIZED2X2 M0 U K ONEARSY A vy ORGRBRNER Iz
(F 4), BEFHY (F5 0, 2. 4, 6. 8, 24, 26, 28, 30, 32 KO 48 FFfH %)
iR, A LA OREZER L, 2B, SHAOHELITZERICE ML, Kb
BT —T IV TEERI LI,

x4 e A0y o ERRTE

& 5.
W | F2l | B3 | FaW | FosW | Few | FHTHE | HSM
&ERE | RN | AN & 1 RN | AN & 0 & M & 1
B W T fw’m fw’m /\5(4%1 @Eﬁ?& @Eﬁ?& @Eﬁ?& /\5(4%: @Tﬂ?&
v P4 P favs|lAfarrA4avys| fas v
B b &
(me/ke 1K) 5 5 5 5 5 5 50 50
© 453 B A B

FRARN L O NS Tl PR E I S bk BRI E EE o708,
FLF PR T 2~8 i IC 720 1 pug/mL VL EER L 5 26~32 B[4 %
THRHEAETH- 7=, ARG T, M., RPLOCAFFERETITEAL
EH LR oTo, A v bmglkg (REH/H ORE O#FKE TIE, Mg kO
HHREO LR EIAOT, RPEEZ, Wb 2 pg/mL K THo72,
A4y R ONEAEESY A 1 50 mg/kg KRE/H OKOKRE TIX,
Fixbd e EF LRt LIRS, RPBEX, 2 ek
2T 2ug/mL Kl Th o7z, (M 2, 18)

(4) EMEREHER (FK)
TR (K 12 8H/BE) 22 Ao oo 1~3 BB NES (8.8
mg/kg KE, 1 H 2[E]) REBRAFEM SNz, R&BEH% 2, 4 KOV 12 FFE H
(% 488) OmMP KR OMEMIPBREEZ AT v AICEVRAIE L, S
2O M P IREIT 1.4~1.6 pg/mL Ml F R E X 2.2~6.7 pg/mL ThH - 7,
b 12 K T 6, A R O IRE IR ERA L ETh o7z, (B
2. 19)

K (65H) ZHWY VERY A s OEEFREIROKS (110 mg/kg &
) RBRAERE I, REE (B EET, &5 0.5, 1, 2, 3, 4, 6, 8, 12
KO 24 FE%) ICRM ATV, RO X A 5o o GEEE AL FT v A
e QU [ =Ry

BBV D MG Cmax (3455 0.5~2 B R IC AL, £ DH#
WE L., ®Y 12 FFM %2 0.23 pg/mL & 720 #1524 R #

15
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SRR IR A & 7o 7, (BHR 2, 20)

T (30 Hiin, 5 HE/EE) #HWTEA Y A v v OBEFRIRN S 03
AT —T N E RV EEEEHIENEEG (¥4 2> & LT 30 mg(Uiii)/kg &
) O v AL — =k CERME 1ERB) A%z, BN (&5
10, 20(F RN BE G- RED ) K T 30 3% I N 1, 2, 3. 4. 6, 8 TN 24 K
M%) ICBRMEZITW, N"AFT oA Ik mER 2 A v U BEZHEL
72

BOEE T, &5 10 5% 00 MEPRENHER S, FHERE 1.4 KM
#IZ Cmax (2.4 pg/mL) 2R L7-, TO®%WA L, &5 24 B % T 1/10
7 (0.052 pg/mL) Z &, MIEF XA v Q3 Snieroi,

Fo, MR REMBENSRD RO EFHIRNE G285 AUC 1%
NEN 10.4 T 46.2 (pg/mL-h) T, AUC O HEIZ X AR OG04+
BRI AT 225 wEHES N, (B2, 21)

K (WL ff, MErE, 6 B/ 5-RE. 1B GREE) 2V VRS A v &2KIC
BB L CHEA T —T v W THEEEIENELE (FArv 8 LT 50
mg/kg RH) L7 EWERERBR S T S 7z, &5 10 L O 30 7320 ONT 1,
2. 8 KO 24 W& (ZAHMRSE (. AFMet. WRBs. MEms. REVE. B, .
O, AL OV, KRIM, /MM, JERE, 8. A, U R,
KB K. RCNIENMI. g, HAEE K OEIEENESY) 28Rl A F
Ty AICL Y AR REZHIE L RN K TVERIZOW TRE L 7,

MyEFREIX, 5 10 0% 6RO L, B 1 FFEZIZIE Cnax (8.53
png/mlL) Z/R L7, £O%, ERBEAD L, &5 8 FFi# (21X 0.5 ng/mL Th
ST, HBH 24 BB ICITR I SR o 7o, FHARICITES IS L,
o APMeR. RmE. WD, BN oo FEEEE T, &5 1 RFER ISR S E A R
THEONRENoTz, bEWIREIZEHF (793.75 pg/mL) TRH LT,

(R 2, 22)

W (EBHE, 1HH) ICHEERR A A vy % 2 MR ESE (110 ppm) L
Tcte, UC-# A m 5z 3 HIREE&E S (110 ppm) L7, K& OUR 2 £ H
T 5L L BT, R 4RFM%ZIC, Bk (FW. g, BiE. BB, DG,
Bod. Aifi. PR, Lo, R A ONEALE W) O aiEME A2 LSCIZ L v J{IE
L=, fXEICHOWTIZ TLCIZ XY 58 L=,

99 % D FHTEMEN T, 1 %A RPICHEM S 7z, il H w7 BE 70 38 H ik
SHEMEDORIZ 8 % Tho7c, WKEF O FRERZE MO FERL 71X, ¥
AT D B3%)., A4 A (6% LAY FasrAIavy (8%)
T, D bt 10 FEOMERBY N AE Lz, Mk B EEIZ, W

s x4 DT Y b rRE UCRERL 2,
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MO THIKLS . EHE NS 20X BH L OVNE (22 i 9.52 KT
0.25 mg eq/kg) T, &L OEK TIXIZZ4 0.18 LT 0.18 mg eq/kg., &
OLOMALTIE, Wb 0.06 mg eq/kg Kiili T > 7z, ROl 5 12
L EbAEBEORB P MBS, EEEZATOIR#HOE FrT 23
AN EDIBHLO DL LTREINTZ, £ Ofth, WD EWEHY b KR
Hanz, (k2. 23)

(L8, 35H) ZH W= 14C-X A a6 5 HEREEEE (220 ppm :
) 3.2 mg/kg (RE/H) SRR FEhE S e, kb 4 Kef 2, MRk O s,
B, A, M. BB R OE) R OVEH 2B L T LSC 2 L 0 ofr L7z,
Flo. REOFEIZONTH O 24T PR 2 50 ~ 72, T A OB i
DWTIE, REW L mE L,

BE G 4 FRE 1% O SRRk B BCRTEME 2 2R 5 108 U 7o, MR P RO TS M1
JH g Je OV g C s & o LT

#z 5 KITBIT D UC-Z A v Db HIFBG% O S TS M

(mg eq/kg)
Lk JHF ik R ik 5 A g Wi i 12 &
?ﬁzfg{ji?% 0.45 0.46 0.07 0.05 0.17 0.07

Fig e OV figh oo % A4 13> A 2 HPLC THIE L7285 5. 2028 & & R AR
(50 ng’kg) R TH o7z, RO AL AT v A TlE, 756 %Wl EXRAEY
FHENEAET A ENRRENT-, HPLC/ISP/MS/LSC 12 X 57381 CTlix., AT
i K OV fig Tl HTEMED 70 %L EXAFHHFATRE TH D | L ENMRIER
D123 KNT6%NFA 1L AThoTe, flIZF AR D, Y KT
ZAIav R AF=pF A uy A (FFEOR) BNED LN (3K 6),

#6 KD MUC-Z Az b HREHREREG%OIEE OCBEBICKIT S XA

7 O (% 14C BB IT R B R4y H) (%)
K& JHF ik Mk

AL A 12.3 7.6

A D 10.3 6.1

bk RFpFRrIayy 5.4 4.1

VAF=E A A 8.9 —
7t 36.9 17.8

— BT

6 ZfurD~vru7 A R&RD5MAE HCHEHLTZ,
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SRR B P I PE S v, TR IR R HEfRITE TR 94 KDY
%f%otomwﬂ TIEHESOTHER#HME L THXZ A2 D (43%) KO
e ReTRAIavy (44 %) NBEOLNTN, USHOFEPIZITIX A v
YDDOEBaiE(HI 56 % N TEERHME L TEDODLNL. XA 22 DI 6%)
NI EMRHD E L TRO LN, (B2, 6, 24)

WK (MERE, 3 SA/BEH5-HE, 1 BR/XIRHEE) 2 Wiz UG- M a oo 4 HER
G (110 ppm : #1472 [BIFGEE) SREBR DS FHEhE S v ie, i G 4 R %1
Frig&. BHi&. RO A28 L, LSCIZ X &Mk st 2@ L
2o F72. HFIEIZOWTIZ TLC IZ X v i &2 g8 ~7=,

FFF ik e OB Bk P e 595 PR 1 0.28 mg eq/kg AR, A K OVIE I Hh st i vk
I% 0.04 mg eq/kg Kiiii T -7,

R, A FEEEZFE T 52/ 0 ARV E FrT X3 o
VrEkEt b T e mENMRH I, (2R 2, 25)

AR ORER T, KO 2 b anc /v ARV E Ras X
RavF, WER LM ATRERRIEE DK 5 % Th o7,

AR ORBTCHONTZKOENSL, A2 AL D EXOYE FrT A
A UNEESIIECL Y s, Ko#ENHIZ, HPLC XU TLC (I

.7 mraRLLAEOKENLARL EY 9FEORMED EWRE N
Sy EfE S v, FHE ATRE 22 O TEME D 60 % & E T, £72. Z o kL AEND
IZ, #A4rA D, e RrrAIav kO 4 @ EOMEHY R
mHah/, (2, 26)

(5) EMHERAR (3)

W (TuaA 77— #E, 10~12 Bk, 3P) HWEBEABE A 2y OfF
BIC X2 HEAREENES (50 mg/ M) BN FEH Sz, &R (K5 30
7. 2. 8 N 24 FFf) ICBHM LT, XA AT vEeAICL Y MiFHIREE
HIE LT,

Mg PRI, &5 30 0% ~2 KFfEI# 12 0.1 Kiiti~0.23 pg/mL OJRE T
%b%htﬁ\&QSﬁ%%uV R EN o, (B2, 27)

(8 HEE., 8P Il AT A v BRI 0. 1. 2 KO 3 B[
ICHREIC LY 4 [BIREEFENE S (50 mg/ ) ARBR AN FEHE S i, BRERA (3%
i, &5 2, 4, 6, 8 X 24 Fffij#2) ICHRM LT, XA AT v EAITED
i3 R 2 JE L,

MiEPICIE, 85 2 BMZBICITRD b2, &5 24 BRI#% B S
hﬁﬂotommi%m&54ﬁﬁﬁmﬁ%hto@%@zz&
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B (TaAT—, W, 5~7 HEm, 6 PR ITRLEOFEE SBEL TEHELT
LX) FINEIAT, BABY A1 //@ﬁlﬁlaﬁmmiﬁff (256 KT 100
mg/kg KE) K OHEROKS (25, 100 X T 250 mg/kg R E) 75k A3 i
ENTo, REOEZBEEN (R &5 2, 4, 6, 8, 24, 48 KN 72 FFf# %,
# 5 8, 24, 48 RN T2 BEMR) ICEREIL T, "M AT vEAICX D X
A oREZRELR,

AT FREAOCEPICHERSL, ZOREIAERKFHN TO-o, R
PP RIS 2~4 R, BRI RS S % THRbHEL. £
BT Lz, REOE P ~OREIIRIIHEANK LG T 1.6~43 %,
BROKREGT6~T6 % TH-o7=, (B 2. 29)

(6 PI/EE /G, 4 P/RREE) 2 W UC-Z A v o 3 AR
KL (528 ppm) BRANEM S L7z, &KL 0 (6 FFH), 2, 5 KOV TH
%z, JFhg. BN, A, REMENG . KERERENG K OVEH 28R EL L 7=, Rt
%7 BRRUEEREE O m AR L 7o, BREGURHE LSC 2 X 0 K iE M 2 I E
L. HPLC # W THR#HMEMBE LT,

FEAK R ORI R O TEYE O oA IFlE. B, R SEENG . MEIERRG . W
W ONRLZ & < FFIEE M OV ik D RELAE R I BE 1T e 6 6 5 5 H 212 0.1 pg eq/g
RENAK T Lz, FAL ENEN LK ORERERENT Tld, WO R RIcB8 W T
% 0.1 pg eq/g RifiTH - 7=,

Pt v O SEX R BTG ML, o #k b 0 B D 797 g eq/g 7» 6 ik
5.5 H1ZI1Z1X 14 pgeq/g IR T L7z, & & 5 7 B % O BEEMO e
HKIETHEHEGED 69 % (RIBRITHEIGEZ KO 5 R E TlERWv,) T
»H o,

g ofREmeE LT, A a3y DDA LC-ESI/MS/MS 12 L Y [FE
SN, EEIZTERP o7, BENREOCIHFHBHEMEGR OO, # A=
VUALHEEINTES, EERAKRITH T,

B D AH I WD TR, SRR IEF IR o T2 2D R E SN 0o
7=,

HEM P o FEARBHE LTEA B ARREZ A 2L DRIRD S,
WEREHDICIZ20-V FeTFRAIads kR Z ey BREGEENT, (&
fe 2, 30)

PEONSS (R L 7R fE, 27 Wln, 4 P/ R4 G0, 3 PO leE) = A
Wiz UC-Z A v d 3 HIREOKI S (529 ppm) #BRN I S 7z, ik
#5006 Bfi]), 2. 5 KOV T RARIT, ATHE. B, FFA. BR/IEN M O E IR
fEN; Z gRE L7z, O i?&ﬁ-%@?aﬂqjﬁf}%ff %, SR e LT LHETO
R L7, PetiT 5 BRI S m AR L 2, SRIRGURHZ
LSCZ & 0 stz JE L7,
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FELAR P O SEX R RIS ME O Sy A X, B R, AR AL RE/RE NG, RERERE I

DOMEZm < . IFlEIT&E&E L 7 BRI, B TIIR&E LS 2 A% I TR
FE7Y 0.1 pg eq/g AT/ T L7z, Hi)[j\] B & IRE WG e ONEIERE G Tl »
MVOFFSIZEBWVWTSH 0.1 ug eq/g RiliCTho7-, &L 2 HEZETIC. B
N S NI IEE N RE WG 00 SE 20 7% BE 1k HH R SR (24141 9 KDY 7 ng eq/kg)
Lot

JFig O R 1L LC-ESI/MS/MS (12 LV FRE I iz, HIRIZ &R EOK
HMPROLNTZ 2HTITEERFME L TH A a v ABRRED LN, I
FE R MR E T o o 7o O fEE S VB I SR E OFRE R b 14l
T, A DVVA&U“&% 7Yy D OFENRRE I N,

?JF%M@EP@QZW%/A‘W%T%‘ . Bk E 0 HER D 358~937 ug eqlg 15

&b 5 H#IZIE 11 pg eq/g IR T L7, & G5% 7 B OBURTEMEOBE
rﬁé IRIETHLHEEED 65 % (KRBT, REIEZ KD 5 R E CTlE
eWN,) Tholz,

BEM R O FEREH E L THX A DRRD I, MERHHDICIX
AR ARDRE Ay DO a@giagEini,

JRIXINEE K ONIN A &2 0B L ToObr L7-, &&&E 0 B ORBETENE
2/16 #1T 1.6 LN 1.7 pg eqlg E@mm»-o7=28, %0 D 14/16 #]TiX 0.113~
0.245 pg eq/g Th o7z, wEHE G 0 BH%Z O HUNTEMEIEL 0.362 ug eq/g T
bHol, WEK IV O FEmIEEIL, R&EE 0 L1 BE., 2IFDF
P i im IR G- 0 HEZIZER O B, E&RE5 6 HE £ TITIEMmHRA

(0.02 pg eq/g) Kl & 72 -7,

IR EIE., LC-ESI/MS/MS I XV FRIEI N, EIEEDKENRD
DN 2B TIHEEFERID E L THX AT ADBRBDO LN, MEBREY &
LTN-IRAFLEZ A BT A ZA4rT D, N-DAFL-VE FrZ A1
VAR DROTVATFAEZA Y ARRDOONT, IKBEOKRENRD L
NIEZEDOMOINNGITZ A v iFmbEnz2notz, (BE 2, 31)

WHHE (7 aA 77— MRES 3P/ ZHWTH A r o5 HIFESK
#¢5- (500 ppm : #J 105 mg/kg IRE/H) RERNE S vz, REHRS 0,
12, 24 TN 48 RefM 2 1ALk (A, TP, Bk O &R o % A
0y URBIC O W T2, BB L 72 EHT HPLC/MS/MS (4#fik o & &
[RA . 50 pg/kg) #FHWTH A v AzHIELT,

JFlge. B, AR OEENENICE T 2B T R& &G ER (0 KFRE%)
® 100 pglkg 75 A5 12 O 24 B #1213 5 pg/kg RHITRAR) X
MRS R IR T L2, (B8 6)
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2. HREBAHER
(1) BREHAR (&)

® HHBP*E

T (SHERE, MERE, 6 BH/EE) ISl AR A v % 14 HEROEE (2
g/A/H; X A v b LTH 22 mg/kg (RAEE RAHFLICIRALT1 H 2HEE)
L7z, Hei&#S 0(6 ). 5. 10 KO 15 HEZICHAR (AL BN, IFig &
OB i) F 7% 4 HPLC (C L v HIE L 7=,

B O L) R B B L, B G 6 BRI LTI, AL ARG, IR L OV
e TENEH 0.12, 0.30, 2.21 1 2.46 ppm ThH o722, &G 5 Hik
X, g 2 51 (0.07 20 0.11 ppm) MOV igo 1 4] (0.06 ppm) (5%
EBPBOONDOHRTHoT, &b 5 A% OMOMEE TIX, 2F08ER
RS (0.05 ppm) XITFHIER (0.02 ppm) K ThH o7, &K¥EE 10 H
BLARR L, & 5 10 H 2 OIFNE 1 6 & Ok & 515 HEZ O 1 il CTE
BRARMOERENRBDO 5NTZOHRT, MITE THRERARE o7z (£
7. (M2, 32)

KT FHICBTLDBEABE A v Ok ARLG%OFLMEHETEE (ppm)

o0 5% (H)
= 0(6 HEE) 5 10 15
s <LOD(5/6).
5 A 0.12 <LLOD <LLOD <LOQ(1/6)
- <LOD(4/6).
A& bh 0.30 <LOQ(2/6) <LOD <LLOD
" <L0Q(4/6). <LOD(5/6).

R 2.21 0.07. 0.11 <L.0Q(1/6) e
X ik 2.46 <L0§2E)56/6>\ <LLOD <LOD

- WMV T HICIR L TG

- LOQ : EE[RHA  0.05 ppm - LOD : fHREA  0.02 ppm

-n=6  (PITHIE

T4 (CZHERE, A12 10 ARG, MERE, 3~4 BA/F) [CBAmB A A v %
14 HE®A&KES (2 g/HE/H, A4 b LT 22.2~27.8 mg/kg IAE, 14
MAFIIRALT 1 H 2 BEE) LTERERRAEMSN, k&&ES 0 (1
REMILAN) . 1. 3. 5, 7. 9 XY 12 H#E OMEME (Hhg, BigE OfHA) ik
BEaALTT vEeALICEOVHELT,

A vy OEBIE, BERG 0N BRIIESHBICB TR L
e, A, BEE ORI, TR R&ES 3, 5 KTV 12 HEZICH Y
[RA (0.1 ppm) Rii& o7 (F£8), (W2, 33)
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F8 THICBIT AW AT A vl OfRROKG% OV EYE (ppm)
. iR G5 H%EERE (/)
4B 4k :
0 1 3 5 7 9 12
R ik 3.47 3.0 0.63 <LLOD <LLOD <LLOD <LLOD
" <LOD(2/3), kLOD(1/3). | <LOD(2/3).
ik 7.53 5.47 1.57 0.9 0.2. 0.4 0.1 <LOD
A | 0.23 0.17 | <LOD | <LOD <LLOD
BB IXTRAHALICB U TER S
- LOD : HREA 0.1 ppm - n=3~4 - (OOWNIEHIE

T (RHERE, MEMES 3 BA/RE) WX A m v Ao 5 HFBAN
5 (0 XV 10 mg/kg AREH) BN FEM S iz, &R G 0 (6 FFfili%). 3.

7, 14, 21 Elfﬁ

HPLC (Z

HM&U%W

W2, AL BENG . TR, e R ONE B AL 0 - kL 2 BR B L .
ST LTz,

BT DR R, & ERS 0 HR TIE, 1.96 T 0.47

ppm CThH o TN & E 5 3 HIZIZ i017ppm&0\028ppm IZF THE L,
LA ITE

=3

Z DB D
HBR S (0.02ppm) K & 72 o 72,
M 55 Tl 5 Bl E &
HoT,

W2 L

(ZH 2. 34)

w=RA (0.05ppm) Kl & Z2o7=, BB OFEE I,
0 HEICOAmHE S/ (%) 0.23 ppm).,
B&EE 0 B T, WTFEoMES» > b &

A&

FRER A A o U &

G 21 BRRICITES S 2R E .

&G 21 B OFESEALOKE X
RS (0.05 ppm) AT,

1 %1725 0.18 ppm T

T4 (3 FH/MEE . B EA/KIIREE) A H WX A a5 BHEGAN

5 (8.9 mg/kg KkEZ 1 H 2 &L ) iR Ehs S vz,
14, 21, 28, 35, 42 1N 49 AT

HICE

Ea ik

35 H#
K & 72 o7,

T (3 EA/F AR, 4 BHIREE) 2 iz X

&G0, 7, 10,
o TR, R S ON R B - D T S SR A
BIFDEEENRNALTT vEAIZ ot D HlE LT,
BT HEEIL., HETIEREERE 21 EI %
2. &GN Tl sk b 42 H
(& 2. 35)

. BT R& RS
ZICHRHBRS (0.2 ppm)

A oo 5 BHEGRAN

5 (17.8 mg/kg RE/H) BBRSER S 7o, AP, B gk Oacfk i 5- 5800
ﬁj’?l"?@%%m%/*‘/f 7 AL VREELZ,

k&L 21 BH#IC
TS i A Cld ik %%535H%k

WA (7 V=7 ff, 4 FA/FE,

A K OV gl
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BITHEEIL 0.2 ppm £l & 720,
0.2 ppm Kiii £ 72 o7, (W 2, 36)
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WG (10 mg/kg (KFE/H) RN E S L7z, &G 7, 14, 21, 28,
35 KN 42 ARl &7 L, N, B, mea. Foa. MERENENT & ONESTERAL
AL, HPLCIZ XV # A v VR ZHE LT,

KRR DR AR 91T LTz,

g, RERENRNG L OV A Tk, k& E 7 HZICHRMHESR (0.03~0.41
nglg) KiiE o7, BIKCTIX, &KL 21 HREIC, HLE &K OER AL
NI, kG 28 HZLICHHTRA (0.03~0.41 ngl/g) K& o7z, (&
2. 37)

9 WHFICBT DY VBE A a4 RN G %50 5%

(ngl/g)
BH%EFH (R)
7 14 21 28 35 42

T Mk 73.7 7.76 <LOD <LOD <LOD <LOD

JF Tk <LOD <LOD <LOD <LOD <LOD <LOD
JERENAERT | <LOD <LOD <LOD <LOD <LOD <LOD
i Al <LOD <LOD <LOD <LOD <LOD <LOD
TG i Y 1,621 205 30.4 <LOD <LOD <LLOD
FL5 25.1 0.35 1.02 <LOD <LOD <LOD

LOD (MrHiBRA) : B & —0.05 ng/g. HFl& —0.08 ng/g. ENF —0.06 ng/g. KA —0.41 ng/g.
.55 —0.03 ngl/g

@ i+ EE

2 RGOS (RNVAZA U (BWHLE) MO T vy —f (P &E) .
% 6H) WY UEBEE A a0 17 HEREE (200 mg/FE/H) &)
BRI S vz, A5 WIMAT2 o & GHMFP (REHEETH, 564G 004
H), 1. 2, 3, 4, 5, T KW 17 HR) OHAHFTOHX A v RE% HPLC
ZHAWTHE L7 (E&BRS : 0.05 ppm),

ZOMRE, WTHORE, WTNORRIZBWTH ERATREZREREILIRD
biviemol, (W 2, 38)

WHLA RV A2 A fE, 6 B/ GHE, 2 B/ IR 2 W2 M ms v
WA 3 HEMANEL (10 mg/kg (AE/H ., FloHEALK L) KBNS L
STz, 1H2EHAL, BRI OREEE 5 HigE TORBEARO AT
% % HPLC # W CTHIE L 7=,

R IX, B&ES 3 HE (&G % TRIHELER) £ TR LN
Te S B G 4 B 1% (ol 1% 8 1 B #EFLIRE) DA 13 261 23 f HH BR AL (0.02
ppm) KRiiE 2-o7=, (BH 2, 39)

WA (4 BE/B 58, LEA/RIIREE) 2 WX Ao oo 3 HEHA
23



WS (10 mg/kg (AE/A) BREBRAFE/M I/, 1 BIZ 2 BHEL L, 50
DO EEE L 60 Rl E CORHEAROLHTE-EEZ NN LT v A %2
WTHIE L7,

FLt AR . KRS 0 FF 121 1.0~2.5 pg/mL OEE THROH B
TENEGHRIZHE L, &5 48 BRI I3 20 A B HRA (0.05 pg/mL) Kii
Lipolz, (B 2, 40)

(2) REBEHAER (K

TR (MR, K 8 Wi, MEKES 3 BU/RE) VWY vBE AL nTUD
28 HMEEEHRE (XA b LT 220 ppm) iRBRAFEhi S L7z, K&
50 (6 Wff), 2 X0V 4 HEOME (A, KE. B, gL OBk +
%2 HPLC Z# HWTHIE L7z BRI : 0.02 ppm).,

ZORER, WTHOFFRICEWTH R TH A a v U ERITR R R AR
Thotl-, (B2, 41)

R (2 B/ G &EIFFR) 2RV VB Ay OREERE (X4 oy
> & LT 100, 500 X O 1,000 ppm : £ 5 RBH) RN FEE Sz, &
HE#% & O 48 FEffj#%2 (100 ppm & G835 EHZ O H) (M BB, O
g, B, AT, Il OVERE) R E AN AT v A I XV HE LT,
B AR O R RIL. 0.218~0.350 ppm TdH - 7=,

1,000 ppm £ 58 T35 E % OFIE T 0.551 X 0.564 ppm DM
HHITZ, G 48 B2 IZITmHE fT e 2 R 1T b o 72, 1,000
ppm EH5HOZOMOMME CITEGEZ THLERITRO N hoTo, (H
M2, 42)

K (SMERE, £ 8 Wiln, WEMES 3 EE/EE) ZAWVWEEARRY f u D 10
HEOkFEE (X4 e LT 228 ppm) BRI Sz, mEKS 0
(6 Kff]), 2 XN 5 HIRICHME (B, &, BN, HFIEE OV ke %
HPLC (2 X W JIE L7z (BB : 0.02 ppm),

REEE 0 HiEOBE 1 61T 0.021 ppm OEENHLLNTZOHRT, TD
i 2N RHEBARBG TH o=, (B2, 43)

T (R 8 tm, WEMER 208H) #HWE XA a0 5 HEHAEW
5 (10 mg/kg AHE/H) RERNEM S iz,

&G 0, 8, 7T KO 14 ARIC, A, BJE. BB, IR, Bk ONE
EIERAEARIN ZER B L. HPLC IC X W BB EZHIE LT,

REEES 0 BZRICB W T, MirEg e =R (0.05 ppm) XX E &R
RAEThotz, TOH%, FBEITRHEICEE L, EES 3 HZICITREHR
B OGO 2B < &2 TOoN iR CERMRA (0.05 ppm) Kl & 72> 7=,
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&S 7T BHRICIE, BRI G2 TOMM THRHERA (0.02 ppm) K
WMETKTFLE, (R 2, 44)

K (3 BH/H S, SHHSHIREE) 2V X A o v Eio 3 AN ES
(17.6 mg/kg fAHE/H) RBRAER SNz, HEHE5 0, 2, 4, 6, 8, 10 &
O 12 H#T, JEMG. B, S, IFIR&R O EMEM 2 BRI L . A 47 v
AL E A a s R ERE LT,

240y oL, RS 0 BRIITEMAM TR b, RERYS
4 A% UBERF N RHRAR & o, (B2, 45)

(3) HREHER (38)
@ PR E
Ww (TaA T —, MR 3P AW VXA r 0 7 HER
PG (XA b LT 962 ppm) sBRAFEM S vz, &S 0 (6 1
F). 2, 5 XN 10 HZICHK (A, K&, B, Tk O ig) ik %
HPLCIi(Z X v i@ L7 (EEBRRHR : 0.05 ppm. KHER : 0.02 ppm),
REEE 0 HZOKE 1A CERRARBOEENRB S NIZOAT, £
DML 2B DR R SRR Th o7, k&G 5 HE £ TORE D K&
510 BB ORE OB HTITITh o7, (M 2, 46)

& (TeAT—, WS 3P/ ZHVWEEABXY A a0 8 HFK
KRG (XA v b LT 415 ppm) BRER A FhE S L7, &5 0(6 Kefi) .
1. 5 KOV 10 B2 AR (B, BE. IERG. IFIE A OV i) 7% % 2 HPLC
WWEDHIELE (EERA : 0.05 ppm. MHIERA : 0.02 ppm).,

PG 0 A% ORFE 1 5] 0.083 ppm DOEEAHH S, BliEClIE
BRARBORE NSRBI ST, 70, &EE 1 HEOKLE 1 6l TEER
AR ORGP Sz Lohix, 2R RHERARE Ch oz, R&&S
5 HHEETOMENLEEKSG 10 HEZEORBOSITIZITLRhoTe, (B
2. 47)

& (TaA 77— 128, 2P/ zHAVWEHEARY A a0 7 HIM
ok#EES (1,300 ppm : ¥ A 1 & LT 124~132 mg/Pl/H) B
Fhe S lz, EEEG 0 (RGE%). 24, 48, 72, 96 K TN 168 FFfHjf£ 1T,
FEAR OFFee, M. O, AE. B, REEOHA) HEREE AT v
ALV PE Lz, SHMOBRERAIE, 0.112~0.360 png/g Th > 7,

RAEBEEES (0WRM#E) OBlE (0.432 ng/g) K OViTHE (1.03 pglg) 12
AR DEBRROONTD, m&EL 24 FrE%LE SR S 20
STz, ZTOMOMEE» DT VT NORSICEBWTHLRHEBARB TH - 7=,
(&0 2, 48)
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@ BINHZE

PEURTE (25~35 HiH., 24 P) MWV VA A ai D 5 H IR
B (#A4 v &1L T800ppm) RBANEM SNz, BERINOHRKE®RE 5
A% E A 10 HOIF 2 HEERIZERILL . HPLC 2 X 0 I O E 2 H
E L7 (EERA : 50.15 ng/g. MmHBRR : 12.5 ng/g) .,

BEHBMWR 5 HD 1B 5 74.93 nglg DEEN/NHBH I8, 4o
2R TEEBRARBE CHo7=, (B 2, 49)

#F10 VoA ay ORBERGICIDIEINTO X A a v o EEEE (nglg)

BeHHRE (H) 5% (H)
¥ 5-gif 1 2 3 4 5 1 2 3 4 5
8.46 6.65 12.39 18.30 12.39 4.07 7.49 2.97
<L.OD | <LOD (<L~OD (<LNOD (<I;OD (<I;OD (jLOD (jLOD (jLOD (jLOD <LOD
25.53) 46.39) 35.28) 74.93) | 35.18) 23.26) 31.92) 16.67)
- LOD : R 125 ng/g - E=RHF 50.15ng/g - n=10

R BR AR O FOBHI MR IR A O 1/2 & & L THEE

PEONES (m— N7 A4 T Nl FAZMERE, 17 Pl GRE, 3 PI/RTIEEE) %
AWiBABY A a3 HRBKkES (¥4 & LT 500 ppm:72.2
~75.7mg/kg {fKE/H) BN FEH Iz, BEERBHNOREEKS 14 HE
FCHH 12 HOINZEAERIZERRL, HPLC I XV BN OB 2 HIE L
7= (EERRA : 50 ng/g. HMHIERA : 10 ng/g) .,

P 5B hh 24 RE 12 0 2/12 ], ¢ 5-BH 4k 48 KR 1% 0 2/12 B} OV 5-BH A
72 Bifit% D 3/12 B EBIBALL Lo NED bz, F LRI R
5 4 HRICEERIE L 2o 72 2/12 Bl 2R & 2B N EER R R & 720 |
ZDIZENEDRERA R CTH -T2, (B2, 50)

wH A7 T0 8, T~18 A, 8P/ ZHWIEBEAME A nl v
® 5 BEERAKES (500 & 1,000 ppm) RERDSEM S iz, BIIPoOERE
EANATT veAIZKOUEL T,

PR IO NINA L EMIME O b,

EINF O X, 1,000 ppm & 58 THREHR S 1 H%ICEK S E (0.37 ppm)
WCELERET L, &&ES5 4 HZI1213 0.08 ppm, &&K&EE 5 HEICITH
HBRAR R & 2o 72, (B 2, 51)

PFEONEE (229)) W= 2 A ay  ®AIO 5 BMBOKERES (X4 v
& LT 500 ppm : 87~97 mg/kg (K&E/H) BN FEE 7=, INEfEHE
BL, HPLCIZ X v ¥4 mv v A ZHIE L,

BRI EEE A v A REEZ, ARSI ZE T CEERART (50
nglkg) Thol=, M ENTEZ A 1L v A DK EEEIX 117 pg/kg T, #
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LBt 2 HERDINTH S IT278,

Elrole, (B 6)
(BET—4)

5B 6 A&

A3 E

2 PR S A i

FEINES (10 P/RE) ZHWEEARXY A oy oo 7 HESKES (1,300
25 mg/kg IREE) MK OVHL[B] 58 il #£% 10 $¢ 5-

ppm) .

(ZERIN (4 {E/8)

HIBR S © 0.141 ppm),
KGR R
BROK & G- 8 T

B 5B G 6 B IR R FE IS

Lipoltk,

B DRI RS IN PR 22 R 11 ISR LTz,

HA MR (FEEIC®RE
(ZEZNEEH -

IR AR IR GG 4 B IS

IZIK T L.
&G 5 HIRICITm R ARG & 72 o7,
KTE&GHTIE, &5 2 B&ICHRSE (0.282 ppm) Z7- L721%,
HZ TR BRAE & 72 o 72,

EfE (0.712 ppm) Z < L,

100 mg/kg (KHE) RN EM I 7-, HEEE5% 24 K6
L.BEBINFEREBIZOWNW TS ET v A Ik 0llE Lz (B

s G 1 B2 &= E (0.804 ppm)

5 6

SR EE O 58T, KB 2 B ICHR&SE (4.794 ppm) 2R Lotk &
5 6 HZIZIZMHRE L 2 o7, (B2, 52)

F11 WEAMI A OFEGREICE T HHEIINF Y (ppm)

Pk F LB aa e F (R)

I 1 2 3 4 5 6 7 8 9 10 | 11 12
fRK *1 LOD*4 | 0.360 | 0.494 | 0.712 | 0.609 | LOD | 0.420 | 0.804 | 0.508 | 0.353 | LOD | <LOD
BZ T *2 LOD |0.282 | LOD | 0.247 | 0.155 | LOD | LOD
ZHEN* | LOD | 4.794 | 0.353 | 0.240 | 0.522 | LOD | LOD

¥ . B&5%#-1,300 ppm 7 HREI# 5 < *Q2  FeH5E-25mg/kg (AE H[A#& 5
« *3 0 5 E-100 mg/kg AE BEEES - ¥4 0 BHIRA ; 0.141 ppm
* n=10

(4) RBHR (tES)

Tt (=27 AF, MEMES 5 PIURE) Z2HVWElEAmMY A2 0 8 H
B H 006

Wk E (X4 & LT H00 ppm) RBRANEE iz,
BEfE). 1. 5 &V 10 A %I
% HPLCIZ XV HIE L7 (&

KRR (AN, . IENG. IFIE KR OB ) ke
FRS : 0.05 ppm, f&HERS : 0.02 ppm),

BERS 0 B O A OEE TZELZEI 0.0639 LT 0.0641 ppm Dk

Mokt s iz s, 2f] TE &
LLEE D 22 25 f H BR UK T > 72,

(W2, 53)

R ARG T o7-, F7-.

+ 5 (Broad Breasted Bronze fi, 6 7> H s, 3 PI/EE)
A D7 HERKES (1,300 ppm) RBRAER SN, HEES 0

(5 ERE) .

24, 48, 72 &N 96 i 141C
27
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3.

*

Dig,. B LOWA) HEEBEANALT v A2 VRE L, Kk R
HIPR 1% 0.154~0.360 uglg Toh - 7=,

ARG E%L (0 FEf%) 1o, g, EEEXOIEHICHEEEIZE D O
Tz, KRS Cldciibe s 96 Rl £ ChOT R PUEIE M M S v 23,
JFlg K OEIG Tl B G- 24 RFEI#2 21T S ve o 7o, O AEAR D

HlidEkkGEZENL A ME SN o7z, (]2, 54)

BinEEEER
AAay DELEEMEICETAEFED in vitro X O in vivo iR O L H %
F121F & D7,

in

vitro

12 XA 1 v OiEfnE MRS
R B xf 5 & it
A Ze sk BBk | L5178Y ~ 7 % | 10~1,000 pg/mL(-S9) e 1
U XA 10~750 pg/mL(+S9) i
CHO /i jz 100~1,500 pg/mL(+/-S9) i
e 5 SR CHO #ifi 500, 750, 1,000 pg/mL(-S9) s

250, 500, 750 pg/mL(+S9)

in

. 1,250, 2,500, 5,000 mg/kg
' AN < 7 A BB e
wve | e N R =E

4 .

1: 850 }% TN 1,000 pg/mL(-SIT I T, ZE5RZ B oo B FE B9 0,

CHO iz H W7o AidE 229828 B Kk OV o (R B BRI e~ v 25
BEAIIZ B 1T D/ MZREBRIT, WTFR b RBEDOR R TH - 7,

— 5, L5178Y ~ 7 A U U REME 2 W7o Bt 22 IR 2 Bl B Tl I
BEFRIEMFIE TIZRBWT, ZBAREROKED . 1,000 pg/mL O H & T 2.7~3.8
5%, 850 pg/mL ODHET 2.7~2.8FF ML=, 5o HEITAH
MEMFETORBRTCOMEEEL AN AIHETH D . 1,000 XY 850
ug/mL O R EICH T 5 EHEFRIIZENALZN 13 K25 % TH -7, A&
B W T, MEOEGFENMET LW, ARBRICBIT 2 ERFIED
PERE RIS EMEN RN EEB X b,

£7-. CHO iz HAW/-AitEZRARE AR TIZ, v~ v AU N E A
DT A 228 BB & [ARRICH BIRTE 2 filasm it 2 r L= b oD, 22
REROHEEOMINTBEIN -T2,

UEoZ e, 240 ri, B8535 HIXE <. AKic
LoTHMEE R &EEFRMEITZRVb D EEZ N, (B2, 7. 55, 56)

SHEEMERR
EAEGIC L DB ERMERBROM R Z R 13 1R L, (2R 2, 7, 57,
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58)

#£13 XA nvroffokbizXL 5 LDso

=)
B ki (mekg 58) | (melg i)
RV 1 3 = B ~ A 4,000~6,200 >6,200
Vs A 7 v b 4,000~6,200 >6,200
B At ~ A 2,500~ 3,650 >3,650
=S - ~ A 5,000 >5,000
=S - 7> b 5,000 >5,000
B At A4 X 10~800 >800
WA Ao ~ A 4,000~6,200 >6,200
WA Ao ~ A 2,500~5,000 >5,000
WA Ao ~ A 4,500~5,600 >5,600
WAEES A 1 7 vk 4,000~6,200 >6,200

v~ U RAEHWEA Ay BOAaEEERRICBW T, O, B TFAEOE
PERN DA EGRIBICBITHZ A 22 BO LDsold. £ F1 5,000#.1,593
NN 483 mglkg KE Th o7, HAHBF A nT 2 B TiX, T EnoEE
AT % LDso iX 5,000 #8, 1,706 & X 323 mg/kg KE TH - 7=, (&
7)

W (TuaA 77— [, 10 P/EE) ZHWEY UBE A vy OBRER O KL
VR TG Tid, LDso BXZNZE4 3,765 TN 501 mglkg KETH -7z, (&
e 7)

VA7 (2o XTfE, MBS 5 PR XA r A EEIRAOKSE
m\1wo&wzm0mwgwﬁ)Ltﬁ%fm\%tm&%h@ﬂot
BEBETWmMEO FTRAEE L, (BT

5. BaIHEMHER
(1) 6 EEEREHSERAR (Zv k) (BFBT—%)

Z v b (Wistar 2. MERES 6 DC/RE(HE - 29 H s, M : 28 Hi)) ZHW 7z
ZA vy oo 6 BB ERH RO &S5 (0, 0.005, 0.2, 10 2T 200 mg/kg
RE/H) 12X 2 MarEmERBRN I S iz,

— IR AE TIE. 200 mg/kg RE/A GO REBZITEWNT FRIN A LI,

RE, BEETOCICERD A XCORSEERICERGOREIALNR)»-
7=

MR SRR A T, BB T BRI o i /MREFE O, WBC K OVEEK
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DWOLNEEERETHALNTEN, WIThbHEN B Th T,

Mg A LT A TiE, 200 mg/kg (KH/H & 5-# O M Tiin g ALT & Ot
B T.Bil B389 L7=, 0.2 mg/kg (KE/H L L GREOHET, IgG KO IgM 2
W L. ¢ LDH M Uiz, &FALE i, 0.2 mgkg (KfE/H Lk
BEREOM T, FSH XD v 7 7 F R A Lz, 10 mg/kg (KRE/H UL B
HBEOBETIZ, 7TAMAT O URNEMLZ, 0.2 mg/kg I(KE/H UL L& S5 BEO
HETIX, 7077 F 0 MOEEERARLE S DED Lz, FRRERLE SIS
AL 72 o 72,

T, 0.2 mgkg KH/BLU EERGEHTEBOERD AL, BEEE
BICHEEFENREROODIELITAON 5T, BRMEEEBERIIZOE
G DIERIZHOWTIE, UEEME O 5 X 2B ME & O ZEI 5 £1k
ThHO, TowWBEOEBORREEEZBETH L. BHEFNERIZZ LWVWAIL
ECHIE L 72

BERECB W T, BRI RH NN, AEEKGEHER oo, ¥
T OEE) ML 200 mg/kg (AH/H & 5 TH KL,

THEEDLS DS mRNA T8 RFRBUEN IS S 7z, METITi
Nl $E 5 M O A5 12 B G- 5 BAn F OFFE A JECIRAGEH. M5 5 oo 38 i &
O RRFEZEICE G T 5 BB FOFENHEKFOICEM L, LarL, WT
NOARTELGFOEAND > TENEIARHTH-7Z, (B]RT)

7238, JECFA 3 KB Tl NOAEL OFEAZIT> T\, BMEEE
BElZBWTH, REBRARBEROLME L LICLTEBY | FFMAARHRZ
EROVCHEOBBENRE LS KREWZ b, Kk TD NOAEL O E %17
Dlrmnoi,

(2) BRAUEHERAR (1X) (BFBT—4)

A X (M, 208) ZHWEZ A oy O 30 R AO®RE (1 72L&
5025 LTV 100 mg/kg (RE/H) I L Hdi Atk N e s,

MAEFH) /R T A —ZIZIEH OFIHNTH - 72,

BHOLIER T, BB D M/E e (56 i 5% fa /7R i BR a5k ia k)
XTH SN DEHANTH - 7,

MR EIY) & HICHRE O T VT I VR EFRBL LT,

Tk M OV BRAR AR 7RO A Tl MEIC B W TIRE DR 2~ 0 #
ThHoT-,

ARBIIIRBHEARTONTELT, BN EDATH- T, (B
M2, 7. 58)

A4 X (MEHESS 1 P8) W2 Ao HEEo 25 AMFEO#ES (1B 2
Bl 7 e b 0 256 mglkg RE/A) ICX2MEMHREERBRICBO TR L
NEFTRIIUTOEBY THoT2,
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MEFEHINT A —F K OVERITIER T, M/IE LI P SN 2%PANTH -
7=,

RBETIX., HEORPIBEOT LT I NN, MEORFICITER
hONSY AWAY IRl

B K VR EA R R E I B (ki A b o T2,
ARRBRIIHBENRTONTELT, EHNEROREOALTH-T=, (&
fE7)

6. EBHESMHERR
(1) 1.5 FHEMHSHEHR (TVX)

~ 7 A (CH7BL/6 %, #Hn G220 Hlm) KORE (K5 0»AMm) =H
WY A m O 1.5 FMIREEREG (XAmrv LT (EHRDHR),
1,000, 10,000 (s D A) K TX 100,000 ppm) (2 K 2 18 M 75 M 5 Bk A £ i
Nilo, —MREE, ETHE, KE, BEROBIE - WE, MasEEHE, Sk
Jo OV BRAR ik 7 i i A % S 0 L 72

FET 1L, 100,000 ppm & G-HETHE GO, FricHim~ T AT H LT,

REIT, HEHICESHETHEEDOLDIZEBEEORDZMHED KED
WD ST NI d 8 A b v ie s . & 5-BR4h 2 W% DI IXEE L7,

BGHMOR TR, #HEE VI LV a0 FERICE S EHE
KT OHELEZZ EICERT S EEZ BN,

5 BAAA 1 X0T 1.5 RIS T S 7o llas &, S M OV BRAR AR 2 1
AT, EICERT 2B IXALNR)N-T,

10,000 ppm & 5-BEDOKE 1/14 B (1 1) (T TRAMERIEDS . % RO o itff
17 6] (1.5 F) ([CEMEY VERRO b, bl BAENS 1413
DOTHY ., DORZRHICHRRET LI ZENMbN TS, /o T, KT
MEAREIZOWTII A B ORGICERT LI HDOTIERWV