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£ 0

2-bromo-thieno-triazolo-1,4diazepine FFEMATH Y | $EF. HULR, g, ERDE
AET5HPHAERS (7o F ) (CAS No.57801-81-7) 122U\ T, R MHES
(EMEA UR— b, SWAEERLBFEEPEFORMERS) & AV TR 2
wERM LT,

A L7, B 588 (v U X Ty b A X, Y BROE N, B
RE (). AHEERERR (VR Ty b AX UFEROYL) | aENER (T
Mo AXROYL) | BERERBRRORBAMRR (U7X, Ty NRUWL) | 4REsE
AEERBRE OETEMRERR (T v b, 73X, BEEMRRETH D,

BROBRND, 7aF VT AR5 28T, E. @@%ﬁtezmﬁﬂﬁﬁt
BhE L Tu Mz, BRI T A8, (LR OEEERIIRD S o7z,

%ma&ﬁﬁukwf 7 v OB $k%ﬁ@%@\7/k@mmwﬁ@%ﬁuyﬂ
JER O FEIZBIT HHREEEORMMARD S, 7T aFY T ANBEEEWE Tk
WZ &, T RTDWTEBAMEZTRET AFABBLN TN ERNT v MW
THEHEHIIOL, T OEENEREOREOEMBZED SN TWAZ b, —HE
BFAE (ADD) OREEIFRETHI EEZ LN,

SRMAROESEEF ILIMEAEOR/MEL. & "I T 4 7TRBROLE LN
/AMERIE 0.0013 mglkg (KHE/H THholz728, ZHERILE U TELR3 100 TR L 0.
013 pg/kg (A%E/H %»—HEEIGFEE (ADD) :¢REL



I. FHENZEWRERLOBE
1. B (B8 1)
B OBRRFROLEOHAIDIE L AL LTV 5,

2. HHHSO—EA
% 79575 A
424, © Brotizolam

3. {EEH
IUPAC
Mg 2- 7 BE-4-(2-/ 17 2 =N)-9 AF)-6H-1-F7-5,7,8 9a-7 b T 7%~
vraRHel T XL
¥4 : 2-Bromo-4-(2-chlorophenyl)-9-methyl-6H-1-thia-5,7,8,9a-tetraaza-

cyclopentalelazulene

CAS(No.57801-81-7) )
g 227 0e4-(Q2-7 v 7 = =)1)-9- A F)-6H-F= /[3,2-1[1,2,4]
MU Ty rl4,3all1,40 7 Ee
¥4, : 2-Bromo-4-(2-chlorophenyl)-9-methyl-6H-thieno[3,2-f1[1,2,4]
triazolo[4,3al[1,4ldiazepine

4. HFH
C15H10BI'01N4S
5. 9F&
393.69
6. BEX
CHs,
N%‘\
|
—_
7. BAROERE

TaF T AL FAY - XY U A DB O THAREIE S B VO THE
IRFEOHICDO )63 R S 372 2-bromo-thieno-triazolo-1,4diazepine FHEAETH 5, b b

6



REZRESG E UTIEEREAZ L LTHREINTH DD, 8o U CEBRTREREDH
BEEHOE LTSN,

DRETIE, FHEFAE LT1998 F 9 BITAR SN, 199946 B LW sEanT
Wa, Atk - BRI oLl Tl E%t Lﬂz@ lkg %79 2pg LITOBEFFIRMNIZE
Wz olIh, BRICHT A0 LT 5812 AT BRI A7 DIcEd T
DR 12 KRl AR IR R & L’Cb\éo

Flo, 770 (198746 AAGR). KA (198849 BHGR). 7ALF K (1990
F10 AAGR). 41X VU7 (198849 Hv? ) FFEAENCBOTHIL ARBEZIT, il
EnTn3,

I REMICRIBBROBE
1. AR - 5390 - U3 - BEHERER
(1) B#EHER (@THR) (BEB2)

Chbb: NMRI &~ 7 2 (9 IL/B) (2 UWCHE% 7 v I AR HERRO (0.3, 10.
200 mgkg KE) BE5HDHVNIFHER T 0F V5 a% 4 BREIKERD (0.3, 10. 200
mg/kg KE) BE5%. RARD UWCIEHT7 uF Y T AR EERO#HRE U BEokHNEks
BRRONTWND, 228, FARBROBERII~ U A& AV~ 18 » AIRSAMRER (&
M 3) LRI—BEICREIN,

UCIE# T nTF Y T LAOBEERER LOHEESR T =25 7 4 0.3, 10 mg O 4 BREIFTHR
RO UCIHES T v T 7 AOHEREIZBIT 5 LR R BEGREMERE T, 2mEicE
DR EHGREMED 2. 1-4. 6% DEHEICH o7, —F. FER T v F 5 A 200 mg AT
BE U580 PR R EHEMEREIL 1.0-1.6%IT{ET L, Cunax B TNAUC HAREMN
BoOble, ZOREE LT, REREIC X ARIROK TOREETE | L 5 RS
DR ENTz, ULPLENRS, Coa BEONAUC 13 UC ST 0TV T AOBEBIR IO
HEERT 2TV T A0 4 BERHREICED 5T, WTFhoREIZHOT LR OB
ZR LTz, E72, T i2WTiE, BiREOFERBLUORERIZLAZIIZR D LNT

(Tuz : 2.5-3.8 K#fH]) . WTHUZEW T HERHVeBRAE0 iz, HPLC Ik 345
LD, UC BT vF Y 7 AOBER L UIEESR T 0 F V5 AORHEEIZEbY 72
KFEERFHE L TREM A (AFNLVEOKERL) (22.2-30.7%) D Hiv, FOf
B D A TFAE) 17.2%), RSB (7P BokEeb) (12.3%) BL
URE(E (9.3-23%) B3RO LN, 2B, ZHhLDRBEMITNTILHEBEE 30 DI
BHENLTWEZ 006, WTFhOARICBOYTH 7 uF Y S Ao RE#ans
TENTRRENT, —FH, EEH T 2 F T AD 10 BL U200 ng B HERE U-EHIR
. RE T — AT, BBEE (21.4-305%, T OFV T LDT x =V
DK LEIN=b D EEZLND) @ifJAbi‘iﬁm L7z, ZAUZEE MR B 3 L Ot
Y D OFEEIIRD Uiz, 5 A 0BG LIIRO b oT-, Fi-. JEER
7T uF 5 A0 200 mg OFEET iﬂ@’”ﬂ:ﬁs@%'é\ (5.3%) WA LTz, ZDZ &p

VSRR O Ik 1 1 RGBT, BHCEE R HUERI T, )
7



H, ¥V AIZEITH 10 BLU200 mg @ 4 @RS TiX, F b7 2—AP450 1285
BERFENE U TWOAEREMENRIB S -,

(2) H5HER @S>y b B8O
Sprague-Dawley 27 » MZ UCHEH T 0T/ T A 0.5 mg/ke A8/ A Z#BElk L
7 BRRER RS LR OENEIRETE O TN 5, BB G4 0D Trax i3 1 HER] T,
DL ED Cuax 11 18.6 ng/mL TH o7z, MF N HDOIERITBRIcR ZHMETHD  Tie
(B8) 12 10.5 Befil T o7z, 7 BRIIER OB G D Toax BB 5% 30 45T
ZDEED Cmax (X 51.6 ng/mL ThHoto, MHD5OIEKITHEEHESEF & b~ AT
B> T RN BE LT,

%@E@ﬁ@%&%m?&r‘ 5% 1R I A Yo CRESEE R L, B

. . BIE. BB ZIOFRIBCEBEOSMAIRD S0, U

Ew_o 7 BRRER OB HOMEBPBEL, B 5E © RO R ER 5% 1 8
METIZRRE YD, TROORELHEEHRSE L FREThHo 1z, ’E 4 PRI CARE I

BRI BRI S B - T2 0SRREOICEEE L. &5 48 BFRIHRICIZE TRk
TREMED VI0 LLTF e 77, /7. BEERc BN Eg s L liiﬁfno 77,

HPR 5% 48 B E TORDEERIL 7.6%. EPHPEHRIT 88.0% Th -7, 7 AR
SR QT EIZBIT D BREER 5% 48 B TOMR - EPHERIL. S+ 2R58D
5.8%F LU 83.9% T, HEHRELEHRTH -7,

i@&%ﬁé 24 B E TORMFHEIERIT 84.0% L &< . FORK U2 i3 5% 1 B
FCiREICHE S, BRIR LB 2R oo+ ZHEBNIc T 5 & 5 24
R AR BT RE D 39.2% A3 AR FRIC BRIt S, IBIFEERRIL 32.9% ThH -7,

F v MIEEZ 20 L ORERIT in vivo T 50.6%. 1n vitro TT7.7% Th o7z, b b
MEFRB L OMIBFBT VT I v & OFEARIL, £294.0%B L UN90.9% TH -7,

A 5% 2-24 B0 P HRETRERE & fiETBE Ot BTz b -
T—ETHY. 8915 ThoT,

(3) B#EHE (Sv b, 1 XBLUYIL) (BHE5)

Chbb: THOM 7 v M), ©—27 K (M, 488) ROT7H47Y)v (HESEE, M 288
[ UCHER T 0 F Y T AR HEER O HBHVIIEIRA (0.5 mgkg KE/R) #5 Lo
(ERNETREIZ DWW TR LILTWS, F72. T v MW TIEH RISV T H
RT3,

WTNOREICBW TS, BOKBE#ZOT aF Y T ALREI D BEF2RIE R R L,
Cmax BE Tiax 1EFNEFNT >~ T 63 ng eq/mL BLU0.25 i}, £ X T 83 ng
eq/mL BX U1 EfE], L TCii 167 ngegmL BL N1 B TH-71-, /2, &#OB L
UEIRAER S & HICMEEP R REOERII A2 R L, BOREIIRBITS Tie (o
) X7 > FTO5 K. A X T23 K, Tl L3RR, Twe (BHB) 1IXZNFh
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17.5 W5fE], 20.8 BRI L OV 171 BRI CHh o 77, FARAIIREIZEIT S Tie (o) 125 v
RT 0.4 KRR, A XCO.8 BRI, P Tik 11 BERE. Tue (8H0) TIZZNEHL 14.8 B
., 18.4 BB LN 18.9 I Th -7,

BR L VET S ORPHIERIE, BAKETIZT v b T83.6%. A XT93.6%, L
TiX 87.8%. RN E TIXENEN 885%. 82.6%F5LN87.0% Th -7, T T
FEPRtERIMELS . OB L UEIRNERE% 6 BEICBW T 5-6% Th oz, —H. A
X LUV BIT 2 FHEIERIZZ NI 49-51%38 L 10 28-34% Th - 77, W ofE
IRV TH, 7uF YT ATRE 34 BRI E2ICHR S,
BERIRILT v b T89%., A X EH/LTIE100% & EfEEZ R L, WOz
TH BRI bz,

FEHPEEIERIZ T » MCBOWTEREE 10 B E TRNOATERY . #E5% 1-2 i
TbEL. 1 FfEHZ D OPRIERITEIRNER ST 24.6%. BROKS5 T 14.3% ThH-
7ro F7r. BeE% 3 BERE TICERIRAIIR S TIL 54.7%. %57 10 B CIEEN#B 5T
72.9%. FHIRPIIRE-TIT 84.8% 2B I HRE X 7=,

7 v FOBHPREY. B LU0 XORPAFDIZOWT, TLCIZ L D FE<bh
TW5, 7y FOBEFB IO NVORFICKEEOBEERIIIZ E A FFRD LT,
B-TNIa=E—¥ /T YV —)LZNT 72—\ L BIAKSHEERL TLC _EoE SIS
WHEHEMEIIEED e d oz, — ., A4 XORFIITRE biAE TLC TR U%E)
AT EHENERR LW O OIERERBEMIVRD Dz, f-Ivsu=F—8/
T U —=NANT 7 2 —BIZ L BIKGHE#E, Bx ORSEDIZELRZ D0, W o
FEIZBWO T 2~3 EOTERFWITRD Hihviz,

WEHIDOZ v MIHERO (1 mgkg AE/R) 85 LzBEoMm SR X O HF~D5
i, HEZ > MBIXUOMHET » b (R 14, 20 3X0022 B) [THER O H A \VTEIRN
(i : 2.8 mg/kg (RE/A . {HEME : 3.4 mg/kg (AF/H) 85 L-BEOEKNSFICTHOUWNT
EBHA—NTTFTTT 4 E VARG TS,

1 LURAPER=RIT, WA T v MZBWTRESHE 24 BREE TR TW
Do M & FHPREOHERBIIIT TS H i, E5&24ﬁﬁifngh%ﬁ
RRAETHED bz, 5 4-8 BE OV P2 AT TLC I X 554 %
TigolzheR. KAV T nF Y 7 LAORFMTHY | REMMEITZ <ﬁgf&oto
EHA— N IT 7 4 —E AN ERSHIL. BTy FERWTERE 05, 1. 4. 8 B
LT 24 BEIRICARON TV 3, BOBLUOHIRNRE & bICREO SN Z— %
AU, &5 0.5 KRERZRICIIBRCEH~ON/mBIRO b, g, B, BEEB LU
FTERREOCSMPRD LN, . WTNORSERIBICEBW TS, HERWEITIN—
ﬂn{ﬁi@é?%%uﬁa‘é E DR I N, 5 8 RIRICIITRITILE B L U O

Rooh, BlE, BIBBLUERA~OLMmITO TN THoTz, TOMOIEES - Mk~

DRFITEAERD N7, R 14 A& 20 BDT v MBI A ENSFHIT
RN I L OFFAIRNIR 5 15 23 K OF 24 BRI TIIIEAE~DBIBHER b%hi@ﬂ%%%

BT DHEHEMEDIR IR L OREMWI~ONHIIRBE Ch o7z, 5 24 BRfE% T
FRRIZIRE R D S HEREMESTRD b,



UC BT 0T T hOF U REGERFARGA TS, TUmE7 LT IR L
Ot ME7 VT I L OREERITFNFN 73-8T% B L K 86-91% Th -7, £7-. t
b 8% & OREERIL 89-95% Th -7, MPITHITS UC EHT oI T A, EiChm
BT NVT I LA LIEREETHEET A Z Lo &,

(4) BERER Sy b, 41X, YULBLUER) (B8B6)

Chbb: THOM Z » b (Fr61IL) 2 UCHERT a5 T A 10 mgkg R 0O#% 5 L%
DOREH Y, MO — A REBIOT A7 S 2 F]) \© UCHER T T
7 510 melkg R ARG L% ORTHERY), @#Ee bRTT 47 (B34, &
PE14) ICUCHEGRT 0> 7 .05 mg #RO#FE LI-%ORDHEEMIC OV TT~
bRTW\a,

ETORIIBWT, 7Y 7 MUIIEZSIIRFH SN, Ty b, 41X, B L
Ot MZBWT, FEREERII T o F V' T AGF 0L RERIC BT A KERM L E 70
RIS ETH D Z EDPHERIN TV D, KELEITHEE Sz E LTHIERIME
Thod, BESIEZLY., T hOBHBIOV VORI LFRE(LED 140 17 o
FV T LIGBERIE STz, £OENIET v FOJEH T 4%, VL ORF T 3%
K Tholz, A X&E MIBWTIX b3 LE X 61, RIA 2BV i-Kat
THL, b MIBTOREMEOBI IR EEDRB LT 1% THD Z L AR INT,

ETORETHED LNIRFOF TR LZN L ORRBEMAB LI UREHB Tho 7,
bt b &R 5 FERBEII S A (2 =2T%B L O 46%., BHht) &1t
B (%% 243%8 L U=20%, BHEH) THY., b MBI T uF YT AOMRENT
P LIEFIEU L TV D 2 ERERENT-, 77, b FBIUY L oREDIC BT
LB A EREW B ORERIENTN, BXZF 41 BIU32 Tholm, £ XZBIT
HEERBINEDA LRFHWE (Wel06d) (Fx 243%35 L U=20%. BHEH) <
HY, RPIZBITA2REMW A LRSI E ORI 21 U EThot=, 728, RS E
I B ORI TH Y . 3 B 137 A0 VIEPCREM B 2Bkt S, Fh
., A XORFPNEFRIE SN E 3EE O - BELER CREW B bR X
DD T ERIZEEO SRt SN TH B0 L DIIREHB THH EEZ LTV,
Ty FOFEREMIT., 7ok RaX i ERESHh o nF Yy 50 LREMWB (K
Z 4% B L V=213%, BHHHEEE) Thod-,

(5) BERER (YIR. Ty bk, 41X, HIL, £HELUER) (BE7)

YOR, Ty b AX, WLBIUOE MZUCES T vF Y T AZEEROH AWV
BRI S L= B OENEEEIC OV T TO L 5 IZHREh TV 5B,

Ty b AXBIOY M UCESRR T 0T T A BRIEORS TS LB 5D
IR ENT (T v b :89%., A XBILUHIL 1 100%), ‘

Ty B VA UCIER T 0 F YT Ak RERERED (0.3, 10, 200 mg/ke
FE/H) FELZEOREE L AUC, Cuax OENZIZBRIF2FBIMEIZD i,

UCHER T aF /T hk< A (0.3, 10, 200 mgkg KE/H), T~ kb (0.3, 0.5,
10, 200 mg/kg {FE/H), X (0.5 mghkg KE/H) BLUHPL (0.5, 7. 10 mg/ke &
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H/A) ICENENHEERORS LIZED Tow BE Cuax 13, FRLENTT R T 05
Refld6 LU 86-71,639 ng/mL., 7+ b C0.25-1.0 B 10 23-15,018 ng/mL, A X T
1-2 Bl £ U883 ng/mL., $/LC0.5-2 BRI L 10 167-1,800 ng/mL Th -7, Fi-.
U Z (10 mgkg KE/H)., 7> F (0.5 mgkg (EH/H). 14X (0.5 mgkg KE/H)
BLUHL (05, 7. 10 mgkg FEH/H) IZFNFHEENR Q5 L= BEOSTmMEER
B LUVHABEEEIE. Theth~ T X T 08 BB L1 5.6 B, T~ hT 0.5 B
MRS L UN17.5 Fefdl, X C 1.8 BRSOV 20.8 B, $/L Tl 0.5 mg 5T 1.0 B
BEO17.0 B, 7 mg #5T 21 B (HSEEE0S) | 10 mg #3257 10 B (Y
KIBHBH) Thote, [FRIC, HEFRARNES U720 ORI L ONEERE
ﬁ%@ﬁ%yFGMBﬁ%kiu&uwﬁi4?109%ﬁki0&&w¥i#wm5
mg &5) T 1.25 KRB LN 189 B Th -7,

MCﬁ%fm%f?A&%@%D%iU%%Wﬁ@f%& WTNORERKTHE
I 5T B, NSRS 30 D%ICIIBE (EHdetto=») . g Bk
iU@muﬁﬁﬁﬂﬁb6ﬂ &E 8 REIRICIXFEICBEIRER A LN 508, FHET
IHERE, BBk LURIRE TR I HMERBHINAITES 0,

P A L UBIRNIR I X Y UC T v F> T Adiigk— M 2 @E T 5, JR
7y MIRET 5 LRAER L, MREICIIRIE L BEM~DSMITR%E L 725,
FALT v MTBOERET 5 & BEEMHTRLH P i, Fb e i e & F
RO AR L, TONCHEET S Z L BHER SN, WIACHIRNESTE L. %
SHEMEITIR B1% 4 BE S Tl iR S5, £7-. Mgty I pes & =
FRIZERODRERNFED BTz,

PIBLOT v bRV RERGRBROBE, 7 oF )T MITEBEEmB L UEE
EBFEIIFTO N ol iz, Ty MFI 70 Y — a2 AV CEYRSEERTEIC
DNTHARBR, BEEFH IO LN o, —F, Y UA TR T uF Y5 8% 4
BERERD (0.3, 10, 200 mg/kg AEBE/R) 5%, FAED 4CIER T TV T A
ZHERORS UEC, 200 mg 58 TORRBITIENRD Hit, BRFEIRL
=tz

~ U RAIRT HEERRA (10 mgke KE/H) 5% 6 B £ TORTHEIERIT 22.5%.
EPPRERIL 53.3% Th o7z, RPBLOMEHF25 7 >OREWNFES LY . B
H P OFEERBDIIRHY A BLOREY B, TOMUCAREY C 3L UREH D MK
REIZ, R EEIBSERS bR SN, BHPICRO T, WThoRE b KEs
LD 7N 7 b U BRARR D/ 55V ITHEaA R L LTGRO bz, miftoxE
EPIRHED A THY . ZOMIZREY B BLOREMW D 133D 5,

T v MBI 2HEREOH 2 VIEERA (0.5 mgkg KE/H) #B5% 7 HE TORF
PEttRIT 5.3-6.0%., AEHFBEISRIL 72.9-84.9% . ZEhHEHEIT 78.3-82.6% TH 1 | Eé
PADHRHIEE U TREMETH o7z, 2B, REOHE S 7 — R 5R 5K
HERIIEE b%h&#otoﬁﬁ$@£§ﬁﬁ%ﬁ7xﬂwtFD%/wE%§U7U
FV I LBIOREHYB ThH Y REERIEIRERD S S =, BBH- Iz 3T,
W ORE bKEBMUED 7 v 7 b VEBBAER Y HAVIHAEERE LTED S
Nnic, MEEFICRT 5 FERFWL 2 BEOREBEME T, FOficREMW A, Rty

11



B. 3% C 5 L OMGE D B shi-,

A X TITHEEREO &H A VNIEEIRN (0.5 me/ke (A8/H) #5% 8 H ¥ ToORTHEESR
1% 51.5-49.3%., ZHHEIERIT 42.3-33.5% Th -7, RPICHIT 5 AT A

(43%) BIUOREHE (20%) THY . REMEIEHELRR SBHIh, Wih
DR & KBRVED 77 0 VEERER R B A VIR AA R S LTRD LR
Teo 7286, (WO X7 — NTR SRR L D BRI b o T,

YIRS D BIEREA & BV NEEMRA (0.5, 7. 10 me/kg (KE/B) 5% 3 H 5\
15 B ETORTPEMET 28-69.2%, EHPHRIERIT 23.3-59% Th -7, RPDOIFEENK
HIRE A 46%) BIUOREH B (26%) Tholz, 7uaF VT AMIRFHHIF
EERICHR S, SRR E LToBEINTD T 3%ITBE /2o, Wt
Wb KBACED TV o v DBREIER D B A WIIEEREER L LTERD bR, B,
OB S F — ARG L D2 ZERIIRO b -T-, $7-. 1 FERRER
N (7T mgkg KE/H) BEIBWTHRB Y —IFETH -7,

EFENIBIT 5705 Y T AOFFRNZ L ARIERTIL LTI Y . IR > 855>
A 7w NONEIZ BRI E R Uiz, F2, WTFRoFIEICBWTE AUC 1221138
ORI Tz, T aF YT AOMmBEFEEL 0.125-1.0 mg ODHETIRTTHEE O L5
Z7ANYH, 1.5 mg LA ORI BRI LV ERITR0 b, E BT
1TV T MIBFE D HERCONIRIR S, MRS ERRIRRIIB L # 10% Th - 7=,
MEEFD T 1d 4.3-7.3 B L < | 5B D 64.9%ITR T 5. 23.6% i3 H 5 5 HEH
Sz, 7 ARIRIE (1 mg) H5RBRCH. MEETRERS IO TR iTEAETHYIERE
HIZ 19.2 ng/mL 3 XU 3.6 Keffl, &5 A X 19.6 ng/mL B L 3. 7B L R—7
HU | EEEIERD LN o0, TrF YT MUTEERITRE S TRBEEE X,
5% 8 R & TICREMED B 2BIG1E 1% ThHh 77, FERBW TH AR A
BLOMREW B 1L, T2 2T% 5 LN 1% 28R~k Sz, WihoaEim e
HBiRE LR LN, o, TR HREMWOPEHIBENIRE(MED F & K3
W ERRER SN,

HEOBREBBEEII T aF Y T LEERIGHA VLT BHERE (025 mg) BE5LE-E
ED T1pl3 6.9-7.6 FFEI T, &FE ADHEOFEHENCH 77, BlEEREICHEH AV T3
BEfRERS (026 mg) LizE &0 Tirli6.0-98 B Th-7-, FHEEOBF|IZHE
(0.25 BL V0.5 mg) &5 L7z & & D Ty ITITKIBALIEE (9.4-53.3 B 23380 S,
BEHDSEL T ORI TERWEBE LR BN, E7o. FELEBREDZ I BE®R
R NIZHEAR TR L SR SN, EA. BhERER LUK EaBEED

WFIUZBW T O RERSIZ L A BB LUBSEFEIERD b r o Tz,

(6) ARG GBELE) (BEESR)9)

UCER T Y T L% WHAF 380 @WES - 12, 228 L U39) T&IRM (10
ugrkg) 5 L7BOWRIN, o L UHEEZ W T, RIDTRT 2 BEORER CIHND
T3,

51 ABRIT 2 #A3ER (Phase 1 38X U'Phase 2) MO SIS0, UCESR T oF
V5 AEWIHA 1 (19) ICHEERRPNE S L BEoREhs L USEIEEs -\ T
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_HENTVD,
2RI VCHERT o F Y 7 L2 WA QRBLU3R) ICHERIRPIRE Lk
DENEEIZ OV TN LR TV S,

O% 1 3B

a. 5 1 fH:R8%. Phase 1 : SRERBALE% 1-6 H B

UCHEH T uFY 7 LA 180 (18) ICHEEIRA (10 pgkg) H5 LIZEEO,
MBGHEMEDOEIERR L OYRIERR,. M, 2ifds L ORH IR 2EBENFH<S
TN 5, MERAREH IR ERTR L U514 144 B[ Tl 1988 C BRI 514 12-24
REIERRC. ILHEERS  (08:00 8L 1¥ 18:00 @ 2 @) ORFRTHER S, ZhEhiZ
BT HEEENBIE STz,

HEHEMOREIRITI54% 6 A B T 112% %R L, 580D 25%| 35544 144 Ff
FCICRPICHEE S N (24 BERTTIE 24%) . 86% 13T Hs Sk X7,

HEFFIRA (10 pg/ke) 5 L7BROMBERORBEHEMEREIL, #5 5 5% 0 16.4 »
HFE 1 BEFR%IC1L 8.6 ng eg/mL FCIET Lz, S5i0, &5 12 BEEIICIE 0.47 ng
eq/mL £ TERT L, ZORITBRHBRARIG L 277, éﬁu@ﬁﬁﬂ%rﬂﬁ TfEDZhiz
TR o 7208, [ERROEIREER) 2R LT,

T PITRT 2R BENEEMEIFER IR . BRI 2 BIED RT3 h
0.1% Th o7z, BHEHEMED Crax (0.58 ng eq/mL) 1IAIERLHH 70 (0-9 B#F’Ei)

TR SN, ThU U, it qﬂ@ﬁﬁ%ﬂﬁﬁ@@%}ﬂi@tﬁﬁ&ﬁﬂaﬁr%o710 LR
HHEAE. é‘i#miwui@ 2. EREOKEHEMENERD SO ILIE > E T Cmax
13 1.73 ng eq/mL ThH o7,

b. %5 2 #8585%. Phase 2 : ERBAIAZ 7 H B :

1R TH UCIER T v TV T A% WILA 1 38 (19) [ B EEERA (10 pg/ke)
BE L, 20 6.5 RERICEEFE IS, £, miE, B L OHMET2h thoilik
FHEMDOBREEICL DV TRARLN WS, MEREHIIRERTR L O E 6.5 Bk E T
DFF 5 RER TR LT, &5 6.5 RIRICEZSE S 7ot%, M. O, B, .
BRiE. BAEE, &, B, B B (BRI O T). M. B, 2%, M. %L
. BBy, FLEAHRR, i L URm SRR E L, 84 O L OIS OW TR E
ENREIN, £z, B5% 6 B E TOER., B LU EREh, BEED
BWNIBEBOBENMThE,

M $EF DR BEREME ORI 5- 30 45314212 14.05 ng eq/mL, ¥ 5 1 BRI Tt 10.71
ng eq/mL %Tb ¥ 5 6.5 FFEI£1213 1.22 ng eg/mL £ TR T L7z, @M OEEL
#2530 73112 11.00 ng eq/mL, 5 1 B§fEI#% T1X 8.25 ng eg/mL 2R L, &5 6.5 B
Iz 1 16 ngeq/ml FTET Lz, ZHbHOERIT, 1 HERBROBR L RABRET
HoTz,

iB253 L OHERREIAEH . BB L OBRBOIE R <. BgHEHEXEhEh
192.5. 169 BLI5.3 ngeq/g ThHoT,

REAUEDTFEIZOWT, 5 1 FREBR TS 0.25, 0.75, 1.5, 2 B X U8 BRI ER
B U7z VT~ & 2 A, #2591, 5.71, 2.97, 1.85 8 X 100.59 ng/mL
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DORIZACED IR STz,

s £ OVB IR ORI IC OV T HPLC IS T L= & = A, K3 A »H5
WILIE B OREIIRIE S0, D BORE( ik (FHigi < 22.5%. =g
21.5%) WHER NI,

@ 2 A&

MCIRBT m T T L2 WA 28 QeBLU39) 1212 B 2 (0 BL0
12 5D . BRRY (10 pg/kg) 5Lz & % ONBIEEI- SV T~ 5Tl VA, 9@
B ORI 5%, Wl 1B (29) 12 24 BRI, W4 150 (39) 1372 BRI R
BT, v

WHA 1ER (29) TS 36 Bl E CIORFTEMD T0%AEIRSH. 205 5
STORIIFETIT. 13%IXRPICHRIE STz, Tt ~OHEE 0.1% LB Ch o7, W,
FLE 39) TIHHRG# 84 B TICHERTEMED T9%MBEIR SN, 205 b 63%%
LIS (36 BRI TIT 59% 43P | 15% ISR BRI S re, Tt ~oBREHE 0.1%
EHETho7,

WILAE 1 (29) WCHIE] (0 RS ERURANIRS LT & T O MAEP ORHBEHEM AL,
#5531 D 30.9 ng eq/mL 2 HI¥ G 3 BEE (Tyn 1343544 0.5 BT 2 & HEH)
(213 3. 1ngeq/mL £TET L, &5 12 Bfl#4 T3 0.5 ng eq/ml & 72 -7, 2 [A] B (12
RefH]) DEEHROBBENEMMEIL, 1855 5% T 15.2 ng eg/mL 2R L. 45 16 i3]
B (T 1 3BE% 1 TH 5 LHER) T1F 1.0 ng eq/mL F CIETF L. #4520 i
HIRIZIZ 06 ngeq/mL L7207, WHA 19 (39) I HIBIREIRINE: 54400 f#Eh o
ROHEVERSIT, 85 5 9D 23.9 ng eq/mL 2 B35 2 B (Typ 11HR 54 1 B5RE
) 1203 5.0 ngeq/mL  TIRF L, #5 12 BE#% Gl 1.0 ngeq/mL &2 o7z, 2 [H]
B (12 W) ORERORBFTEIEIL, #8155 9% T 270 ng eg/mL 211, 5
15 IR T 3.7 ng eq/mL & I F Lic (T 133858 1 BERI T 5 & HER) , 2007,
B 24 REflE O L1 ng eq/mL & 7207 (Typ 1248564 5 BRICH 5 & HER), W4
29 2RBLUBL) ORMEIEEIL, 5 1 BROE | HRER CHER L7941 58

(1) OFERLELIL TV,

WAAF 2B QRBLUBR) I UCER T vF Y T h% 2B, FIRNEE L7120,
TR, 2 B30T 0.1% LB ThH o7z, 2 BIH OB 0-9 BRI IR S h =Lt
FOFEEIL, 29 T0.1ngeg/mL, 32 T0.7 ng eqg/mL Th 7=, - ORBE Iz
WOb, 51 RBROE LERBROWAE 1 19) OfELEEL T,

WELA 2 BT UCHER T 0 5 T bk 28], FIRPMRS L7- & % 0 24 BRI (29)
BLUT2K5M%E 3%) O, O FFE B 5. 8. 151 BRBIORT).
i, B X OBB OMBIHEHEIC SO o & = 4. FFIRLSAOIE L A M i
RHEIRFRM T o7z, FHBCIE 2 BIH 05 24 B84 T 9.7 ng eq/mL (0.8%). #&
5 T2 FfHI#% TId 12.0 ngeq/mL (0.7%) OEEAHEZEShT-.

LIED 2 BEBRDOFERN S UCER T uF Y T A4l 358 19, 298 L1039)
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(ZERIRA (10 pelkg) 595 &, HEEMHITISEICHER S D 2 & SHERE N, £
ZHRMRRIR TS (57-86%) TH Y. L BSEHPICHEtSh D Z LB L bz, —
7. RPHRHIVETH o7 (15-25%), O DORRIT. RiICEmSNhZT v b G
PR 86%. RAEPBEIE : 6%) BILOWL (FEPHEME - 59%. FRPHEE - 28%) DBk
FRE—ETDHDOTH-7Z (B 10,11), £/2. DTS ThHBEEEO KR
IR 514 24 BRRETE CloERt ST,

MmEFFA 6 b EIc R S, WA 3 BEICEHRINR S L7z & & D Tield 0.5-1 BFE
Tholz, TNHLORERIZ. v b (Twe: 03D . A X (Tie: 0.9 i) BLUW
v (Tiwe : 1.3 B #RAWEEORBER L LCWE (&K 12), SmPoEET
P LY HIEVDY 1R) . FRIMERF~OFRAGR B AT TR ZHL TR,

WELA 3 B ICHH P ORBEHEEEIHEL (b0 0.1% TH 5 Z L HER S,
IR DA T, AR BRI EREOREHEESRD bz 19),

WHA 3 BHICEIRINE S 6.5 Fiflt: (12). #5 24 B (22) BIUWE 72 8
& B%) IBZ LIz XORICRI 2BEIL. T FN1 169 ng eq/mL (2.6%).
9.7 ng eq/mL. (0.8%) BL W 12.0ngeq/mL (0.7%) H-7-, BT OBEIIRE 65
KFfHl#% T 5.3 ng eq/mL #7R L, 5 24 B XN 72 BRI Tl RS & o7,
ZORREY | EP~OBRINIE < . RPA~OEEHIERN T E BB L NI o7, E.
A TR 5 72 BERARICB W T 0. L T T aF V' F AR L OV 5 AW 0RE
DEEPHER SN, (BFRS8)

C WEA GEED) I UCERRT 0TV T AEBRIRN (2 ngke) 5 65, 24, T2 8
FRIZE SEEA O MR, P30 LOVERR - iges (3%, B4&A5. Mslh. B, v, BT
B ZHEML, EREPOT o7 AREAZRIE L, MEECIT MO 4
B IRE T 57717 Cmax (2.83 ng eq/mL) 23585 by, 5 3 BrE#%1213 0.53 ng eq/mL
ETREIIEY Tieid L2EE) L, 0%, 2 LIRS 36 BT
0.01 ng eq/mL ¥ TEA Uiz (Tl 5 B, FLHFOEREEIIEL . WIEHFELL 7 B
1% T Cmax (0.08 ng eq/mL) 23328 B, 47 BERIZICITRRHRR £ TR Uiz, &Rk -
fEs T2 HBRBITEICHE (5 6.5 Bl : 3.54 ng eq/mL, 24 &% : 1.24 ng
eq/mL. 72 KE# : 0.56 ng eq/mL) I L OB (5 6.5 FfEl# : 1.12 ng eq/mL, 24
RFfEIE% @ 0.13 ng eq/mL., 72 K14 : 0.02 ng eqg/mL) TR bz, FHETIXRS 72
R £ TR O RERE RO b, Tl 30 5 Thol-, £, BAHFITIENR Y 0
BOKEIRED O (85 6.5 FFHlT% : 33.61 ng eq/mL., 24 B : 3.94 ng eq/mL.
72 Bl 1 0.01 ngeq/ml) , 70 FY T ADOEEPHHRKITET TH D Z LR EN
o FHPIE L OB R ORI VTR ORI BT OB Th -7, (BR9)

(7) %ZBEEB (&) (B8 13,14,15,16)

MEF4 (K96 » At, 3188) 12 SPV-708 (7' uF ' A 0.2 mg/mL H5%)) %{4H 100
kg H7- D HABRE 1.0mL EYHKSE LT02me, UUTREL) BLU2 (288 2.0 mL
@\ E L T04mg, LATRAIL) & LTAESEHIRNIC 1 B 1B 3 AMhEsES L.
ARG 2 ], 1. 2, 3B LS ARICERE ST O - AL < e T
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T LD ERBHESE A HER Ul B LISORT L 9 ICEKR S 1 BRI R
HRRRM L o7, (BHR 13)

£1 TaFV T LABER SO RE 3FT B : pglg

AR

= o 2B | 1BE | 2HA

fHP <0.001 | <0.001 —

R <0.001 | <0.001 -

» ST | <0.001 | <0.001 —

UL ST <0.001 | <0.001 -

N <0.001 | <0.001 —

ik <0.001 | <0.001 —

A <0.001 | <0.001 —

Tl <0.001 | <0.001 -

5 i <0.001 | <0.001 —
AEs ST 0.001* |<0.001 |<0.001

/N <0.001 | <0.001 -

[ <0.001 | <0.001 —

- (k) 3R 2 Bl R I BR S AT - = Emed

] CakBR 2 B/ DHET-4 (K 6 + A5, 31 B) & VN CHME S 7= BRRIRBROFERIL,
FK2UTRT LIRS 1 BEICBOTEL, WhoRe b RRIBIRIR & 72 o7z,

(=HR 14)

*2 TuFVTrBAEEHOMBNERRERE 3347 B gl
B R R
= B 2B | 1HHE | 2RH
A <0.001 | <0.001 —
iy 0.001 <0.001 | <0.001
0.003*
wmE | B 0.002** | <0.001 | <0.001
RERs 0.002** | <0.001 |<0.001
/IR 0.002** | <0.001 |<0.001
& 0.001** | <0.001 |<0.001
%) <0.001 |<0.001 —
iR <0.001 | <0.001 —
. B <0.001 | <0.001 —
2fER Theps 0.001% | <0.001 =
/N <0.001 |<0.001 —
& <0.001 | <0.001 —
X3P 1 P CRRBRI SRR, **X 364 2 B TR — @ FEiagsd




WHA (2~6 i, 3 SE/EE) 12 SPV-708 #{AE 100 ke H7-V BEHEH 1.0mL B X
O 258 2.0 mL & LT, SoOBAERICESSIRANIC 3 HRERRS L-, AR
BuX 1 EIB®5RT1[E (FER) . B&i%E 12, 24, 36. 48, 60 B L UM 72 BRE#%ic, M
WEREUE 1 EI B 4REAT 1 B GHR) . Bk 5 15, 3040, 1. 2. 6 BL V12 B
B OITV, 70TV T AORER R REHRS EHEI Ui-, £ 318V TTHH
T, FHEHRB LU 2 FEH L ICRIKIRE 24 BE% £ TR RHRIERE T
Hole, RAITBWDTUIMIRIZER O TIE, Bk S 1 BRZICIRO T bR R R A
Eipolz, (B 15)

#3  TuFY 7 LBRREROINTERBRE BT : pgfg

it R:1l] 12 PR 24 P 36 HFfHE]
HHE <0.001 <0.001 <0.001 —
258 <0.001 <0.001 <0.001 —
#*4 T aFY T AR OME PR R E BT : pglg
BEAT 15 43 30 4y 1 BFf 2 B
HHE <0.001 | 0.001,0.002, 0.002 0.001* <0.001 <0.001
2f5E <0.001 | 0.002,0.003,0.003 | 0.001, 0.002, | <0.001 <0.001
0.002

AR TR WAL 4 Fis, 3BUVED) 2RV TEMRINREBRROBRIL,
RO LEROITRT L OICHHTIL, FHEHRLO 2 FEEL LICRKIRS 12 BRl%
TERABPRHRFRH Ch o7z, IMIKIZBW T, FHERBIV2REHTENTE
IR E 30 4736 LU 1 BRI IR BRI RS & 7o o 7=, (R 16)

®5  TuFY T AERBREROAMN PERERE BT : pglg

e a=Tl] 12 BERE 24 WERA
wHE <0.001 <0.001 <0.001
25E <0.001 <0.001 <0.001
36 IR AR S
%6 T aF VT ARF| O MK BT © pglg
. B 5T 15 %y 30 4y 1R | 2 FFRY
wHE <0.001 0.001 <0.001 <0.001 —
2 {:“jf.% <0.001 0.003, 0.002, 0.002 0.002, 0.002* <0.001 <0.001
— I IFE T - *3HF 1 FICRHBR AR - 6 BRI IR ERET

2. 2HHEHER
(1) SHSHEHR (YUR) (B8 17,18,19) -
Chbi: NMRI R7/VE )/~ T X (S 10 IV (27 0T 5 2% HERREIR O
(6,000, 8,000. 10,000 mg’kg RE/ R ) #5- L7z & & 0 LDso 13l & 12 10,000 mg/kg
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RELL ETh o7z, FEEHNIE 8,000 mg/kg H5EEOME 3 #1 10,000 mg/kg S5EEDOME 1
BITRD bz, FET Lz 1/3 flOBIFENIILABOR G Tl ST, F
7o, 213 BITIEBFENITERBEMITEED bz oT=b oo, 1 FIOREIZFEMmAEED 5
Uiz, HE2/3 B3 L OME 1 FI Tk a8 bz, SHBfEF CliRkEICmEET 5 &
Bon s idz8d bhishoTz,

HUNC L HEEL LT, iw:£wTE5%’E%@@@%Lwﬁwﬁéw@@mﬁ
BOONTZN, 5% 4 BE TITIERITERE Uiz, 7o, 2 S OEROBRE IR
EBIOUETRED N - T, (B 17,19)

ICR-JCL R~ U X (MEHEE 5 IUEE) o7 uT Y T A EEFHKA (0. 20 mg/kg (&
H/A) &5 LD, FEEHITERD 50T, LDso 1IMEREL 512 20 me/keg (ABELLETH -
7o ML D8 L LT, #Ek. BEERORD R L USRFHRSITHRD S =,

WIEERE U7, SR IR af s bidiio b vz o7z, (BFR 18)

ICR-JCL R~ X (MEHER 5 DWEE) (o7 mF Y T A% EERENEAN (0. 1,000 mgkg
f&@ﬁ)&%btﬁ FECHNIERS BT, LDso 1 3ERE S $12 1,000 mgrkg FELLE
Tholz, B LHEL LT, #F R BREBORDE I OREETI
B HITEH, ﬁ—m AH%IZITEBINEE Lz, STV hoREEHIcB O TH R
RPFWHOLNT-, (BHE18)

(2) RHEHHER (Sv b)) (BE18,20)

SD-JCL %27 > b (MEHES 5 DL/ (7 aF Y 7 A%HEERIRN 0. 16 (o) .
20 mg/kg (RE/H) 5 L7z L % D LDso i3ERE - 1T 20 mg/kg KB ETH -7, 3
ik 20 mg BEREOME 2 FITRD b, 1 FHIEERTIRE 5 5%, Blo 1 Flidis
6 RIS EE MRS L OMERREHC L v BT L,

BN L AEEL LT, MR L OBEIRASER S Hh- i, 544 6 BRI
WZEHE U, e, MEmE Lﬁ*%@mﬁ# Db, FHETIE. TR L URHE
FEEIFN IR ZAUIIRED Do Tz, (B 18)

SD-JCL %7 v b (EHER 5 IUEE) (27 aF Y T A% BEREEAN (0. 1,000 mgkg
{KE/H) #&5 L7z & D LDs i3t & $12 1,000 mg/kg (KELL ETHo7-, #E52H
121,000 mg HEEOHE 1 HITHLEDERD DAL, FIRECIL B SRR soR L, fEiE
PUZ IR D HGBILE A b,

FMC L BB LT, ERBIOMER, KT, BREBORD), HEHER
Doz, &E 2~3 BRRICERE Ui, REA(LITHETRE 7 AR E TEBENRD b

AL, ZOHETIEKEIC HIEESRRD bz, TR LR Uiz, S
FITIINT IO GEHF T HEER RO b, (B 18)

SD-JCL %7 v b (S 10 I0) I27 05 T L% BERRFHED (7,000 mg/ke (A HE)
Be b Uiz & XS0 HIEME 1 FICEd Ha, LDso 1R & 12 7,000 mg/kg (AELLET
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Holz, HIRTIEEBE NSRS STV, LS b
not,

BN LB E LT, MRS 5 DB LEER. RS 10 SRICHI T ED,
5 1 FFRIRICIERMT. $5- 3 eI i%fi%ﬁ%*ﬁ%ﬁ%b wfiﬁﬂuw
FFEIEHERER AT > Tz, BEXERIIEEE LT a3, o 3 FISTEnikegIz
fao. £05H 1 FINIEL Uiz, 7el, MERELZZh b ORI 5% 48 B E Tl
FEE L7, (B 20)

(3) 2HESHHER (1X) (BE19)
43(WKZQ%\%Gﬁ)K?D%f?A%ﬁ@ﬁmﬁﬁbkk%DHMM%ﬁ

& B2 2,000 mekg (KELLETho7z, UL HFEL LT, &5 1-28 RO

s L OERER OB, EEFENED S, &“Ef?& 48 BRI CICHEIR, 855, IR

%ki@%%ﬂ QO b, &’E 2~4 BRICEEHEOKER X OEEOBRE 2K/
R I,

(4) SHSHEER (Y9 (BB 19)

U MEHE2 TVEE, BH4 ) T aF Y T ARHEROBE L& &0 LDs I3
HEE $1Z 2,000 mgrkg KELLEThoT-, Ec X228 L LT, EEKHE, ek
ToEEssREy bR,

(5) SHHHHER (L) (BE21)

A=A P (ML 180 ZRVE58ERED (0.063, 0.25, 1, 4mgke KE/H)
WEIC L 5 aEEERBRICBO GED OB RIIU TO®EY Thotz, 2B, #&
B3R LRIk L. FHES 7 BRI TIT/AR -7,

AHEBHR PIFETHNIERD e o7z,

—ARE 2 ERARAEIREBIZZ TId, 0.063 mg B EREOMEHE THRF LU - M ETEIORD .,
ZARBEMDE T 2RI PINREO b, Fiz, B, BHORTR L OBRETEOH
MBANTRHEBELRNR SR O, 0.25 BLEU 1 mg HEHETIL. BREHR L0
FATRNOINRRD b, $HB L OEBLORIEL 2oT-, THEDERORE
P L OFFEERE NI A BARREME SR b/, 4 mg B EFHOERE L URREIL 1 mg &
R EHEUIL TR, BEBICERTHNIRD b, EERERERERD O,
7k, BEERIRIEIR 5% 24 BRI E T @@ﬁ D Bz,

3. BERMEHEER
(1) 4 :BHEINESHER (Sy ) (BB 19)

T v b (MERES 20 DT/EE, B BT 30 VT) % FAV = 8lR 0 (0.3, 10, 400 mgrkg
(KE/R) BEITBIT 5 4 BEROESMEERBRICBV RO bW - B RIIL T 0@
D ThoTe, £, XL BAEHOMMESR 10 ILIEERE L, BE5KTH% 6 BHE
DB LBRER T,

AR P IR HIER D bz o 7z,
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— A2 BEREIRBIZR 1L, 10 mg DA B R GRECERF 2 R LTzt BUERD b,

EEHE T, 400 mg B5FHOM TEMESRD G,

MR SRE TIE, 400 mg #5-8£ T Tcho OBEDGRD Lz,

lE2sEE TIX, 400 mg HEFH THEEOSMENED OGN, EELRPICEED
BT,

TREARAIORE T, gz S0 TRSICEET S L E2 5N BFEITRD LR
Mo,

A#BRD NOAEL i3 0.3mg/lkg (KE/H L EZ bz,

(2) 5 BMBRNSENRR (Sv k) (318 20,22)

SD-JCL %7 v b (MEHE# 15 PUEE) 2 AVl o (0.5, 100, 1,000 mg/ke &
#H/B, KHED 0.5 mgkg 1 IHEERKRHE TH S 0.005 mgkg @ 100 fFEIZHY) &
BZBT 5 5 8F0OESMENEFRRBRICBW RO OB RIZLITO®Y Tho7-,
o, SR EAERIOTENEIMERES 10 T2 THEEREE L, BE5KTH% 6
HEOBE EREEXTT- T,

AR PR BNIRRD b2 d o Tz,

— AR EEAREEREIE T, 0.6 mg BH5HC—RKEOE A b o7z, 100
mg L B G TRE 10~15 510> b #EERRRED RO b7, #8513 100 mg 5T
iZ 4 FFE. 1,000 mg #& 58 Tk 4~7 Rt L7223, 5 ez ERD I > T
WL R . BEKRTRACIIMEREE & ISR IR 2 R & 22 o7, F 7z, ikl
BE2EB N LHEMATRT L D122V . 1,000 mg EERE CIIR 5K T 3~4 AR,
SHNCBWTEE - BREEOTIHEDNRD bz,

FEEZE T, 1,000 mg FHERE O CREEIMIE BAKENTED bz,

EEEET 100 mg & 5L EOMETHEAMER 25389 H A7z, 1,000 mg BIEFEOMERET
WEHEHRE 1 IZE 58O bz,

fEKEIT 100 mg BEEELL EoofiEds L U8 1000 mg WEFHEOBETRES 1 BPI28EM
DMFD BN, EOBITIEICREE L= EENIZED bz o7,

MRFAOBRA T, 100 mg 5 OMECARMEEE DR, 1,000 mg &EBOBETH
mERDOBA . #ETiEk Hb &, RBC. Ht 3 X OMFERERR OB, SIEIFPERROR |
AR BTz, EHERE T, 1,000 mg # 58Ot T RBC 127 BIEEDTRD L5,
Z OMDIE B IZOWTIIREE & ORICHEEZIIGERD b7z,

BB I FREE L 1,000 mg FERETHEM S, 1,000 mg RSO CHIE
AT HRERR OB, M THEBEREOBN TN EPLREEENRO b, Fz,
1000mg 5O CHBEOEREKIZ O AR LB H 6 Tn5, LaxL, EIE#
R TR, T DEICEEEIGED bihoTz,

MR Tld, 0.5 mg PL O T 2L o — ZOREEZ2S b A B2 EEN G890 5
NS, ETF —& L L CHRBEOEME -2 LItk Db DTH 2, Znbo

P ABER I BT A SN a—ADEEF—Z119.1 0. 7mmoll, XBRF—#13 84108 mmoll ThHoo-,
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EEER G L AEE IRV EE L b, $77. 1,000 mg BEFHOMBE T L 2T

B —/VOBEREENREO b, £, BETIIH Y U ABIOT b U AOEME,
T GPT., BZ 7, TAT IV, N AOBEREEBINAP, 7usA( K
DIKENRRD Lz, T, BEIERETIEW O 0EB THEENZA LIS, VW
NHRREE L O IO T Th -T2,

FRIRE TIE, 1000mg REBHOHORHEITEEICEMA R L, 26l04 37 KIS
T+ + 2R LS EHESIRIE THICIL, W PhoR 5B THI 5223 d i
o,

JEEREE TIL. 1,000 mg FEREOMERECHRRIROMEST - LEBSOEE & IR L O
- MR OHERE « LLEEOKMENTED bl BETHAR S BIROLLEEOSEL, MTILE
OO - IWEEOFELRBMARD b, EEHEK TR THOITEREORS
TR EAEDTRD BT,

TR, FREHRAORER L ORI OB FIRMSESORE I, BEICEETS L
E 2 OLNBEIEERD b o Tz,

A5 NOAEL 1 0.5 mg/kg A&H/H L& X bz,

(3) 13 EHEAMSHEAR (Sv ) (BE19)

7 v b (R 20 IO/RE, /= A BRHTMERES- 30 IT) % AV /=iEAH (0.3, 10, 400 mg/kg
(FEH/H) w&5I2BIT5 13 BRElOHAEERBRICBWV RO OB RIILIT O
WY Tholz, /o, xR EHENOMMES 10 ITXEERE L, REKT% 68
RDBE L EEIT- 72, '

AR, |EICEET 2 LB X SNBEHITRD S ieho T,

—RRAVREERAERBIZ T3, 400 mg BEHOMERET, &5 9 BEM LN S &)
Y BHEROG & T E RSO HEEATED b, TS ORGIIEEMEETR LT,

FERE JOEBEEIL. Wb 400 mg B 5REOMERE TIRED D b=,

MRAEACFRIRRE TIE, 400 mg 58T AP OEfER LU Techo DEfENERD b
2, Wb EIEEIR I EE L,

IEREEE TIL, 400 mg 5 CHEEOEIFED S5, BIEIR FICEE L,

TREAERFHIRE Cit, B 5ICBHET A L EX LRI RFEIERD b o7z,

A582 D NOAEL 1% 10mg/kg (AE/BH £ &2 bz,

(4) 13 BMBLMEEER (VL) (B8 249)

THTYN (MR 3 BUE) FRVZEHEED (0. 1. 10, 100 mgkg AE/A) #
512X 5 13 HEOH A EMFEERICB W RO b= RIILL T O®E Y Th o1,
2B, MERER S LT, BIlZ 100 mg %58 (ML 3EH) 2REL. 13 BREO®RS
T 5 B OBIERMZ 3R CEE L %ICemEIc gt Uz,

AR PITIECHIIERD b ie o7,

HENEEAHEEL VD CATRL) .
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—REVREEARFERBIEE Tl 1 mg UL BB SRECERIST. 10 mg UL HR 58 CI3HE
IRAE . HWEMEDBAGAZMET ., EERTRICHE O SR ORE N ZED b, FERORBREIZ
IIHEMRBEMS LTz, 100 mg 5B CILBREAoN BT U7 L A TR O
TEDFRD BT, EIERETIL, FHRRMIC X D 5RE MRS 2 R IR b,

FEZEL T, HEHOSFIZHBVCTREEMEOSENZRD b=, EEHmF
WEIEZR U, BEER OB KEDHIEIIIT bt T ngs, 5 R oEE
IR CH - T,

MEEACFRIRRE TIE,. 100 mg FE5FETHA LT LAORKENZED B3, EE#
IfRizEE L,

lE2REE TIE, 100 mg HE# CAREROEMEARD bz, EESRE Tz E1E
L7,

PEREA, ApEEld. M. MiRFERURRE. REEL. R, IRREAORE. BB LT
R FEIIREIC, PEORSIZLA L EZ SNLIHO L BREIEED L
Mo,

B TIE NOAEL 13k 519, LOAEL i Img/kg (K8/H & & 2 L=,

(5) 4 AMEIMSHEFER (1X) (B8%8) (B3823)

=7 VRK (MRS 3 IWAE) &RV -#BRN (0. 0.05. 0.1, 0.3 mg/kg (KB/H) #&
BAZEIT 5 4 B8R0 aEERRIC B O CGRO b -BERTRIZILLTO®Y Tho 7,
72k, PREBRT 5 BEERR S U, BRI AR A . IRESSRREAC 1T 10% 7 L= —L
i AN |

AR I HNIRRD bR o T,

—RRRIRESARAEIREBIEE TlE. 0.05 mg # 58U TEE2EEFFHE12 b=,
FERIZE T LA L , 1 ReLINICIER LT, 2R, AEROERIIHBRORE &
& HITE U7, TAEEERRERS 00 0.05 mg VL HR R CERE DTN ED Hiv, 0.1
BELUN0.3 mg BHHHEDE 1 FICIX TR Lz,

ASROFEER & LT, HEEFREICHSOWTRE 2 BB L4 B 5% SERE T
FARLNTVD, WTFIORERIZEW TS, 0.05 mg U R SEETHBRIZHERE
BOTUED - G AL, RO RS J ORI A BB 380 6,

(R, HEE, MFORE, IRE(LFRORE, RIRE. IRRERE. BREE.
HigE K OVREREIREIL,. HBRE ORESIC L A O R EEIIED o
77

K1 HHEESMEERBRO R

EhYTE E 5 B(mg/kg R/ H) EHMRE (mgkg (KH/H)
7y k| 48MH 0,0.3, 10, 400 0.3
At
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5 . 0, 0.5, 100, 1000 0.5

it
rﬂzE Fﬁﬁg@%ﬁu{ﬁém BABOBM,
FRILEREL DR

13 ;A 0, 0.3, 10, 400 10

ik

FEMEABR FOSHEOME, (KEORE, FEEOK
fli. AP O{&fA. Tcho aal—dﬁ FEED
HEm

H | 13 ERE 0, 1, 10, 100 —
bt
B HEEVIGH, REEMEORIE

4. BEBMURRE L USRS AMRE
(1) 12 » AREMHEMFER (VL) (B 19)

TRV (MERER 4 BEED) FRVEEERIED (0. 1. 7. 50 mg/ke (KE/R) #5
24X 2 12 » AR OBEEERBRICBWOGRD SN BT RIILL TO@Y Tho7e,
AABRHIE P I FECHFNIRO b o7z,

—RRAVZRERARAEIRBE TIL. 7 mg DA EB S CHERE. @B, BIRR X OEREAS
R b, FERORER L ORGRERICITAEMENEN RS bivi-, 50 me B5ETIT
%1‘%4 WD 5 AT ERIHE O TIENTRD bivfz, F7-, BMHERE LT, 7 mg U
B CIRM, 50 mg # 58 CIIZEsttd 2 VSRR O SRE MR UHERAVEDERD ST,

EEZETIE, 7Tmg RSB CREEMBOEMEIZRD i,

FBERITHE STV, BRI Th - 7=,

TR AR E Tk, 50 mg WEHED 4 B CRIR R E~DIEHEENZED b,

AR NOAEL I Img/kg {K&E/H & E % b,

(2) 18 s AMRBMESMERER (Sv k) (B8 25)

Chbb: THOM % v b (kS 25 DUA¥) % Fvv-iRE (0. 0.3, 10. 400 mglkg
{KH/B, (RAEIXTRERHAED 10 fFEICHY) #5215 18 » AROBMEER
BRICIWTERD DN BT RIS T O®@ Y Th o1,

FFABRIHE P I HFREED 11 1, 0.3 mg B 580> 3 fl, 10 mg H5-EED 4 4], 400 mg
BEHD 24 FIIFEENRD bz, FHRIZERBEEMREIC L5 b0z, ik
DORBIEN 4% E)7-13, 400 mg H#EFHOFECFHEIMT, BREBLLHOV VIFE
FEIZERT 5 —BREDEC L 5L D Tho T,

— IRV LEERIERBIER Tl FREHOZ 0BT, REABOREIZ 2 1
TR LD EEZ DND/INS I BENRTR b%hﬁmﬂmmg&ﬁﬁ@WWTH:EES
m=6w7‘£4% CHENED LN, TNHOMERITRS 10 BicidiEk L, ¥

B5 27T B OEBR T £ THRIREEOE(AED b,

WETMi 10 mg BEGHOMEHE CHRERIMEORE L EENRD bz, 400 mg

BeERETIE, M CAEEMEDOKEIERD bz, 8, #E 8 BLIEIZE & 7R1EK
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THARD LI, #5 23 HUMIAERIMEOMHEINE1D b,

BEEIIAEEEICHE D ZEE R L, 10 mg RS TR, 400 mg Bv 5
HTITH OV 8D b iz,

FKER LUWRBREICE, B5CBET 22 LERD o7,

MEFAIRE TIL, 400 mg FEHE TR GIZBE U265 bz, kR
MEROBA & A7 B EDHETR G 65 8. METIIRS 25 B 6E» bz, £7-. MCH
BLUMCHC DEREEAMEEADS, MRSV T 5 25 8 X W s b, BmEREoER
EREESHTRS 25 BLORO LN, T/, FPEROPREN SRS EHEE #

AUTLED U 7 EROIREDSETRES- 6 B, MECIRE 13 WL v | dMROEREE kil
DHETERE 25 8, MTiRE552BLV5BO LN,

AEFREIZBV T, 400 mg 5 CEYREICBHE L= b8 b, it
HEZIWT, Tcho OFEEEE, AP O L2{EE, BUN OEMEBIRZ L a—=x
DEREED> DU DO EERFED bz, Fiz. BETIIA Y U LD KENERD b
7o

FHTIL, 4 PICTRBOFEFRSEOFFRB AL TS, FOMIcE Mz BES 2 L&
Z bNDHEE

MO LN T,

s R Tl 400 mg & GHEOMER CRIBOBE RMEER L OWERROEEA, 1
THROTEEMEME, D, ik LOWOEED, MR OEE/MKENEED b
7=

TRESHAFROREE TIE, 400 mg B EREOMEHEC BT, FiOFHRaRerIc sk
DEFEDRH LD Y VREEER L BB CTEREBRRBRD b, £, TR LR
MRRDOEA I L B REEFEN 1I8HFITROLN, TDIHH 10 FIEELERE TH -7,

AR5 NOAEL 1% 10 mg/kg (KE/H & & % iz,

(3) 18 ¥y AIRMAMERER (THR) (BEE3)

Chbi: NMRI ~ 7 2 (k{FEEE : #EHEK- 100 [T, {KAER J O 88 MR 50 [T,
R - MERER- 80 UL, 31560 05) %V /-iRE (0. 0.3, 10, 200 mgke {A&/R)
BEIZL D 18 » ABDORNAMERERIC BV TR SN - BT RIZLLTO®Y Tho
77

FERIZEWT, EYEEIZEET 2B bidA Doz,

_M%&%%Eﬁﬁﬁfm\&E@W%ﬁbféﬁﬁﬁwwmfﬁ6#&%%@@@
DOFEFFDRFED LI, FRIHETHRVEENTED bz, £/, 10 mg U R EFOBEDY
i, %%@#ﬁuﬁlfék%z%n5@%®Wﬁﬂ S OYSY Wit

REA T, SREHOMETHOLREEMFRD LI, FIHETHEIED b,

BEHEEIECTOT I R2EEEZR L, HTEHEEZR L,

K&, 10 mg U BB S EOMERE Th T M EE23580 Sz,

MERFHRE T, BEICBET AR b1z,
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fEes EE Tld, 200 mg 5 CTHEEOBMENZRD i,

HIERTIL, 10 mg A RS BEOHECIEBLO PR2E~BHE OYE5RS L ONEMEEORRE S
ooz,

TR AR Tld. 10 mg B ERELLEOHETED SN - EDE ORIz BhE 4 A 7T
R& LT EEOEaZHE, IEICEhET 2ATR & LTI FIck i 5 IREESH 5
UVNIOYE AMEDTRIE, LT bhie, $7, BECIE. BMEEC R 5 RIEMIE
BRI B BHESIEDBIMAERD Sz, 200 mg BERETIL. BERORTRIZ
B LT RIMED 2 USRI S KB AE 2 7R 3FIAS 17 FiIER bz,

558/560 PL (2 FlIIFERFIZITHRE) 13500 b U < IXZ % R B A TR
BIND, BRBAEMEEOHEE, BEORER L URARHOW-FIICBWN T HE
Bl L5 EIRO Nz,

ARBRIZBWTC, HRERSICBET 2 BB AMIIERD bied o 7=,

FFERTIEI NOAEL i1k b9, LOAEL 1% 0.3mg/ke (A8/H & % bk,

(4) 2 FRMBVPAMRER (S5v ) (B8 26)

Chbb: THOM (Wistar) 7 > b CeHPFEEE - MR 100 T, {KAEB L OHHER
BERES 50 DT, = EAE « MEER- 80 T, 3f 560 JT) % MV /-iRER (0. 0.3, 10, 200 mg/ke
(FE/R) BT LD 2 ERORSAMRBRIZIBOTRD b= EMFTRIZLLFOEY ©
BT, :

FETRT 200 mg & GFHEHECIIXTEREE L 0 BESEINARD Shi-,

—RRRVZREEARAEIRBIZ Cld. 200 mg B EEEOMERET LI UITHEEOMM], BT
LW RS L OVRE OB, M CIIRERER L UBOABIRERZRED b,

FEE ML, ML 0.3 BE V10 mg BEHTEMAE R L, —F. 200 mg &5
BECIIMERER IR A R L, BRCRECH S Th o T,

BEERNT 10 mg B EREOME CRfEZ 7R L, 200 mg #5-5 ClItE I RE 2= U,

FKEIX 10 mg HEHOMTHEMEL R LT,

MERFARE T, AIEEOEED 10 mg M FREREORE 4 Fl, £EREEOME 9
PITRO bz, £, MREEZSOLERSEHTBO TR Y o SBREIEHER
LA, EORAEHEL 200 mg BREFETEN- T, AEITINEMEDE(L ThH A FREM:
DEZ N7, 200 mg EFIT OV TIIERMIR S L OBhEM L R S iz,

ERARRFIOTIRTIE, 200 mg %58 CIRERE L OREO BRI AT Rt
RO BN, —F, FHEFEHFITIX, 200 mg FEREOMBET 58 U CTEEIaE. i,
FHigd L OVBIRIC T RSB AL Sz, i, HERLONERTR.E LT, HETHIRERD
K& I LABOEL, B L URIETEROZE(, Bt 2085 BEEEEOEE KB 6
ZAb) A, METITMROKE & LAMROE(L, BEREREOAERENRD b,

IRES AR T, EBEMRZA & LT, 200 mg R5EEORE TR R S,
HETIIMART DEM: U L oER L OFEICRBIT A ERESIEORAE I H B MR L5
Nic, EIZRBETIE, FEEERE L LT, MHEORIRIBCRIT 5 oo A FoffEEM:
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b, BRI, FEEMEEIAL. R ERGHBaO O AR, o YR & LR 5E,
F & U THEICRIT DWRATIZRRIZIIT D REME (S, BRBA. LRt sk,
RIS, RREARKR) BLUSEMME (BEkE LR oOE AMEEL, BERtoORRE LR
W) LR b,

AFAFRD NOAEL (X 10 mg/kg K5/ B Th -7,

# 8 HEEMFEERERE J ORI ANMRBRO

BrE AR ¥ 5 8B(mg/kg A58/ H) MR (mg/kg (K&E/H)
{ v 12 » AR 0,1,7,50 1
1B ‘ '
Bk | SRR, EENCHH. EIRE K UMER, £
ek (EM) |

7w b 18 » Al 0, 0.3, 10, 400 10
{2 rEaEE
Bk FECFIEM, MRS R, BE (KE

WIngEDEE, EEEORD . @R
ImERDEE, MCH - MCHC D
A, A7 P ER O BEAE, VU > SERODEAR.
i/ IMEOEEE LKA, Teho D,
AP Of&fE. BUN OIEf, 7 r=o—
A DR D> D>— RO B, fResEE
OARfE (TRl HERED) . BV A8

BIE, BhER

e )y AOBERTRAA, iREREE
O G, DL Fifi, i) |
YRR

o - B i ERE OB A, IR E R
DIEfE (FIE)

A 18 » HI# 0, 0.3, 10. 200 —
TR AAE
AR ‘ HE
HE - FEEHEO{KAE
CRDBSAMEIERR® BTV el
vk | 24/ 0, 0.3, 10, 200 10
A
RER FEEHER, AR OIKE, B OKE,

U v BRI RE, BBYRE. At - TR
B I OBROPT B, BRI
DanA FOFEREM. FIRE
fa, FEEEE AL, e LRl Ot
FAMRER. DU RE ST E
HE : FECEREEN, SRR, REHE, &
ATERROPT RO, IR
R, WAPRAETEERSR DAIEERS X
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UEREMEZE b
W - BRI - RO A EER., KR
BEY Y - PREENE (FE)

5. HTERAHHHER
“HREEEREEROR DV IZ FDA @ 3 SRS E R STV A,

(1) SERAIR RIS SERER (FIE) (Sy ) (&3 19,27)

SD %T v b (MRS 20 DU/BE) % FV-38EED (H ;0. 0.05. 2.5, 100 mgke
5E/H, #; 0. 0.05, 25, 50 mg/kg (KE/B) BEICLIRRICBONTROON-H
PERTRISLIT D@ Y Tholo, WREO®REIZ, HIIZEAT 60 Bh 5B SR %
U T, MEZIIAIECAT 14 B SR 7 B TORUTV., FRENSEHIRE THEW
IR 21 BICHRR L, |

BEIZBEE LU SE IR bz h > T,

—RAVLERRIERBIE T, 2.5 mg BEFHOMHE TR EYVIHICOL., BE5%ICTHVE
B A T BID A B, I ERE TITR B 20~60 553145 & SEERIREEAS 3~4 BFREA S
M, TOERS., Frfokel & bICREHIM Pk~ IR L Tho Tz,

FEZ(LIL. HETIX 100 mg H 58 CHERKMETED bhiz, T3 50 mg 55
THREHBHE TR OTR 8~9 A OIEERINCAEREMEAZ Sz, R 21 BICiE
HHRRE & [FIFREE S CEIE LTz,

BRI CITAREREEA LT, T 50 mg W EH CIREMIBE TRICER
TRARIED T Tz,

FKEIT 100 mg S5 BEORETRSHIMOBRYIO 2 BRI, #ETiE 50 mg B 5E TR
FCRIE LBICABREENSA LN,

BEREE TIL, Ft T B iIRD o ehoTz,

BRI TIL, MRS ISR GICERET 5 LB X SN AHEEIIRD b T,

WTFNORGEIZEBWTH, KRR, MRER, Sk, AELE, T (B -
THIRIEE, JECRRIRED) . MIRAEICEEIIERD bhed o7z, 50 mg BERETIX
MRROBEBEEGELERRD bz,

FHERIZ BT DREM O— R EMEIC 3 5 NOAEL (3R & $12 0.05 me/kg K/ .
AFEIZ%4 5 NOAEL (3# T 100 me/kg A8/ B . M Ti3 50 mg/ke (KE/H, FRAITKT
35 NOAEL 1% 2.5 mg/kg fAE/R L E % bhiz, (BHE27)

T v b (MR 20 IWEY) 2RV -EED (0. 1. 2. 10 mgke KE/R) B5i1Ck
LRERIZIBVTRD SN BHRTRITL T O®Y Tholz, HBRWEOREIX. B
BCRIT 9 B[, MEIASERRT 2 BROMITIT 2 -7,

HEMW O—BREE, B, R LOHEOWTIUICEW T HBRWE - L A2
RO LN oTz, i, BRIRICBOTHIRIEENER XIS S hih -7,

FRERD NOAEL i, HEWIB I UMRIRE B2 10 mgkg KE/R &EZ b, (B

2]



g 19)

=9 HRAE AR SER ELE) (Go )

EWfa AR B 58 (mg/kg AE/H) HEME (mg/ke (K&E/H)
Z vk EURET K O | 7 ; 0,0.05,2.5, 100 | HEM - 0.05

YA M ; 0, 0.05, 2.5, 50 A7 - HE 100, MES0

B ERER ¥4 25

B - 9 ER
A RIR OB

0,1,2, 10 BlEw - 10
BEIR : 10
BEIZLDZEBIZROLN o
7=

(AR e o72)

(2) BREWRBRSHR FEIH) (5v k) (B8 27,2829)

SD%7 v b (M 37 IWE) 2RV =ifliErn (0. 0.05. 2.5, 250 mg/ke {AE/H)
BEIZLHZFEBRIZBN RO SN BHAT RIZLIT OB Y Th o1, B 0B 511,
SEAR T A5 17 BE TORTY, 21 BIC 25 IEAFELIB L CHRIR (FL,) ~0EE%
BREL, XY ORMRICOWCOIERDESEHAR (Fi,) #BELE OWE LT E%
BELITHARE L, BELEORITSEOSRHE) HMHES 2 B4 @8k - M5 L. 11 8
i CATEL U CHHRRIAIC IR # VB IE (Fo) 2R LTz, BRLA2 K- F,) 13,
BEFL1Z 1 BEIZE THOE—E L [F UHEEM) & Akl S &, HERIICIRIR Fu) 2HE
L7z,

AFREATC . 250 mg B SEEORENY 2 1R (161 SRR CHE P BB L 5 b
E X ONDLEOREE L OVEREICHEREENRD bz, 146 HiEFERD 24
BRI, FENICBFEFRICL D EE 2 DN EHIREOBENRD -, ) MR
DO, WTNHEWICLAEBEER IV EEZ LN,

F, BEO— R R ERBIZR T, 2.5 mg B 58 T ERMA% 1~2 AREIC. 33
VWEFRDS 5 BIZFED BTz, 250 mg BEFETIIRE 10~30 S5 HEEERRAEAS 3~4
REEGEV o s, Z ORERREIR S RIMAER A I ONTEL eof, SMENSETFHIC
BOLNIZ, EEEIE, 250 mg B CREYIMTICEREREMA R L, #5800
T RIZITEEOIER T AR bz, BIRGHREE CII oGBS £ CREIMR 4 12
[BIfE L7z, 250 mg BERE IR SR T ICBERBITABEREEL R L, BAkEISE
IR LT, BEROERETIE. 250 mg #5807 FlloBUW CHRRIRI IS REAT Eh 1
HIER L7,

Fi1 BT 250 mg 58 CIRIBAER L OME OILBEEICHE B R IEEA I b v,
F72, 14 BB JOIMIHEDBEHE(L ORBSEE N B EIZ LR L, 4 IO EERAE,
fatEDRE . AEHER L OO 14 B3/ b,
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F1, 54 R ClE, 250 mg B GHETRO L 5 RETARBA LT, A% 1 HOFEROE
HICFERIKMERA LN, MASMPICROFRCENRFEIEML, AFROSIHE
D EEE L OIRRHRICEEBESSRO o, BELE DL, BRTHROEIEL 11 8
B E COREITHEIIFEI RO bz, F, OAFEEEIZ DWW T, ZWRRB L OYHERSR
HIZEEIFID D IVie o 128 B, FREE L OEFIRIREDEIIE B D e -
770

RetRARR F,) BLOWERE Fi,) 1. EPR5CEETIEEZLND
IO bRh-o Tz,

AHREBRO™EM (F,) (75 NOAEL X 0.05 mg/kg (68/H, Kt F,) 1T
35 NOAEL iZ. 25 mgkg {K&E/R +ExbNh7-, &K 2T)

Chbb: THOM 5 > b (20 IT/B¥) %AV V=3&&&0 (0. 1.5, 3. 30 mg/ke {KH/
H) #EIC L AHEFHHEREBRICB O CERD DN BT RIZLLTO®@Y Thotz, #8R
WEDREL, R 6 BB 15 B £ TORFTY. MR 21 BICH TG LT 23 Flok
RITERREIC, 7Y 0 U3 BlINEREICgE LT,

BEICEE LRI ORI T,

BEWO—RRRI72BERIERBRE T, RECEBELAZEFIIFED SN, (KE
ZAt T 30 mg I EH TIIR S 10 BRICHEERIE@ENRD Hivizh, ABRETRIZIX
EIERERFRD bz, SRR CIL, YR EIZBET 5 L EX b AREIERD LR
mol,

RIRA~DOEBIIFRD b d -T2,

AREBROBEMIIXIT 5 NOAEL 1T 3 megke AE/B L E2 b, BRIBICITS
NOAEL 1% 30 mg/kg A5/ A &5 2 bz, EFREISRID O oTz, (BRE28)

SD %7 > & (M 15 PW/EE) %RV Vo5@kEEn (0, 10, 30, 250, 500 mgkg A5/
H) #E5ZLBBAAERBRICBO RO b -EMFTRIIUL T o@Y Thotz, 5
WEOHEEIX, HIRT B 6 17 B E TORATV, 1R 21 BIZFHEGIR L CTRIROBIE
1T o77, '

REMO—REVREERIERBE T, 10 mg Pl ERSHTEE 10~30 5% I 80
R b, 3~4 B Uiz, 2B, EROBERRB LUOREL. R5ESEZERD
CLICEED BV LT, £10. BHICBWTERRENES bV, ESLTIX
10 mg DL BB S CHEERIKENR A B, 250 mg U RS CITRESK TRICTEE R
BETRRD N, FBEHEIZOWTH 10 mg UL ERESH THERIKEN RO i, 250
mg U EBREHTIILIVRE ChH -7, FKEIZ 10 mg L EREHTHEELRSENRD
iz, SRTI, BYRECEET S LEXLNAIEBIIRD LN T,

FeIRBIEZ T, 250 mg WEHL L THRIBREEDHERIET. 500 mg HEH TR
WRFETE (BRIZARIRIET) OEMAsEi biiz, SNREBETIIERN 500 mg HE5FD 3
B TR bz, NIBEE TIIRBIIRAENL 250 mg 57D 2 1, 500 mg HE5FHD 1

29



B TERD HALTZIEA, 500 mg BEFE IR OSERE M EIE S, BRER T,
30 mg LA HREEET 14 B OBBBEERN A B R L, 250 mg LU EREEETIIAlED
FEHEL O HBBEE NG EIZ LR U, BT T b,

FRBROFEMI AT D NOAEL i1k 517, LOAEL 1E 10mg/kg K8/ B & Z 2
bz, —H7. BRI U CE, 30 mg BEEELA LT 14 g O HBRBEE O LA
biv-Z 225, NOAEL 1T 10 mg/kg (KE/H & & 2 b, (BH29)

£ 10 HBERHGRGHBR GIE) (v )

Ehimka HRER 5B (mg/ke KE/H) HEEME (mg/ke (KE/A)
VA RERG 0, 0.05, 2.5, 250 BE : 0.05
#5348k faIR : 25

REhy - 55\ ERF

IBED) : KEOKME, B OEHRD
BAE, 14 R K OMUHEDREHE(LD
%%EEUDL% FCROBEM (WEL
). H Y S L UNRMR
ZLDRE., F%TMDEL ﬁ@@i@
gl (1185 E )

0, 1.5, 3, 30 E - 3

BRI 230

BE - (KEOE
(AR S o Tz)

0, 10, 30, 250, 500 Eh - —

RRIZ - 10

BE) - 5, (KERINOE
FBIR - 14 BB oEsEED EF-

(3) REXRBRESHE EIH (DHYX) (88 27,30)

Iy X (RN 15 TR ZAV/-5EHEn (0. 0.05, 0.5, 3 mg/kg (KH/
H) 52 L 2 EHTEHEARICBO RO LB RIZLL T O@Y ThoTo, #R
WEOBREIIE 6 B0 18 B £ TORIITV, fHE 29 HIZWELR L TRIRZBEL
77,

FE) O -—REE 72 BERRAEIRBIZE T, 0.5 mg A ER 58 TR S BMEL% D> L 95V
1 ~4 BAR LA, HEEEAERD IS O TRFIEIIE 2D, BLT 18
BT E A LR BN 2oz, 3 mg BEEED 1 BIAER 27 AIZ 8 ILORIRZ IR
P L7-, 0.5 mg UG CRSHRFOEKERNSEEICHE S izh, REBRRE
THRITEEICEE L, £/-. FEOET LT LU THEEERS L OKEIMET Lz,

JRIRCIL, #WEBHERSICEET 3 B2 o NAEITERD bivkd o7,

AREEOBEWIT TS NOAEL 1. 0.05 mgkg KE/A L Ex Hh, IBRIZHT S
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NOAEL X 3 mg/kg (AB/H L 2 bivTe, EaAEIIRRD b2 -7, (BH27)

Ev T dE (130UE) #HVEMEED 0. 15. 3. 9meke 5E/H) 51

LA EFTMABRICE VTR OB R T O@Y ThoTz, BRMEDORS

(IR 6 Hv6 18 BETITV, #R 29 HICHEYIE L CRIRERE L,

BEICEE LTI A b o7,

BEWO— R R RREREE T, REIZEE L-RE IRy b hesoT-, W
NOBRSFIBOTHERSIEICE LWVEERETARD 5, 9 mg BE5EECIIRE 7
AEIZ100 g & L7z, SHRTIL. BRPREICEET 2 L E2 DNABERED S
Mol

FRIRIZII R 5 OEEIIZRD o7,

ARROREMN R 5 NOAEL i3k 517, LOAEL IE 1.5me/ke (FE/H & £ %
biv, FBIRIZHd % NOAEL 1% 9 mg/kg (A&/R L £ % Lhi-, (B 30)

K11 SEREEREGHEER GBI (V9%

EhiE AER e 5 B(mg/kg {KE/A) WEMR (ng/ke (KE/H)
vibx | ZRETEREH 0,0.05,0.5, 3 B#E : 0.05
B ERER fRIR -3

BHEWY) : 55V R, (REMINENEL, 2
EHEDIKT, #BAENEKT

({EFTAEIEERD DR ho72)
0,15,3,9 Sa - —

BBIR :9

BEW : FEIET
(EATEMEIEERD Do 1)

(4) AEMRVEBEBREHRR B (Sv ) (B8 19,27,31,32)

SD%7 v b (23 IW/EE) ZRV-sEHRED (0, 0.05. 2.5, 25 mg/ke (KE/H) #
B X 5RBRIZBUV TR DN FBHRTRIILI T O®Y Thot-, HERYWE D513,
R 17 BA05040% 21 RE TOMIT-7-, B8 F,) IXEASESE, 1B (7))
D, HRER L UMTENC RIS TREA R Ui, £7o. BELRRC &0 SRS 1
PLZ3tk - fE L. OBt SHARRE~DEE A LT,

BEIZBE L7233 b o T,

FBEMO—A 2 EREREIZ TId, 2.5 mo/keg B 58 TV EE B B0 2 B
iEE . 25 mg IREEFTIIHR G 10 50> HEERDS 2~3 BRI L7223, O iikidks
WCER L, OB TENe feo e, RELIT, 2.5 mg L EB 58 CH BRI RE
DR bz, Fiz, 2.5 mg U HEERECRERIKEN S S, BKEIL 25 me B
B CIHIRREICBENIRD bz,
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F REM OFHREARIZ SV, 25 mg REEED 6 il BRI T 1 HIEE L7,
BT R 5 OF IR L e o Tz,

" (F,) Tid, 25 mg LLEBRESEETAEY 3 BE TOEBFEROEERIETHRA L.,
25 mg 5 CITBEARFO BAEFERPEEIE o7, 25 mg BEHOE% 1 BB LY
21 B OREIROEE, 0.05 mg &5HELL o414 21 B OBEROEKENEEITAE) - T,
72,25 mg WERETIIA— T 7 4 — RRE T L 0N OEEAEEIET L,

F1 OFZERAER TIL, 26 mg T ERE TREREB JOHHERIIIEEIZ D oo -
B, B SREBLOEFERE (F,) CEEREENSED 5T,

KRBOEEW) (F,) 15795 NOAEL X 0.05 mg/kg #KH/H & &% S, kit (F
D kA NOAEL iR 5413, LOAEL i 0.05 meg/kg A8/B & E 2 bive,

SD%7 v b (M 10 IUE) ZRW5RHEA (0. 25 mgkg FE/A) BEIZEDK
EARHERBRICE O GRO DN HEMEFTRIILI T OB Y Thote, ARBRTIL. BE)
W (F,) Onffh, WEREBREIUBRLIHER (F) OREE, lRE~OFELHRE
Lic, @8 (F,) BEXRSHSE, UTIORTHEBAEDOEIE-> T WThb 4% 4
RFRILAPIC R 2 3 LB 21T 72 o T,

Ce : WHERNEMW (C) + BHR5REWOR (©

Ct : wERSEEY (O + EoRk5EEMORE )

Te : EpE88Y (T) + HEREREMOR (0

Tt : EbYsEaEW (T) + EMRERSWOR )

F BEWO— R BRAEREEIT. FRRBNERBEO 25 mg &S5HOBEY & [
ThHot,

FilREZZHLT-1% 3 HETORDIETII Tt BETER L. Ct BLO Ce BETII 72
Mol Z &b, RIRTIEIRETOREMANCER D H 5 - EnmR &z, 3 B
CEEFLE TORFETIE Tt HTEZEED LI, TeHTHLAEILS ) T, HIHET o
REZE(E, Co BECIIREREMMA A i, Tt B CrIRE OB I > TAEFEROME
HITFHILEIM OB AN L, Ce BITROV Vi, BEARACIIT 5 Te BEOKREIIE
bk, (ZR27)

Chbb: THOM (SPF)Z »» k(M 24 FO/B%) ZFAW-3aHED (0. 1. 2. 10 mgke &
BH/A) BECLHRBRTBVTRD DIV EERT RISLL T O® Y Tho 1z, RmE D
BeEIT. R 156 AA Dok 20 B ETORIT- 71, £z 18 (F1) OREe (FErkeRER.
BRI L O AERRERER) | T8 IGERRRBRIC X 28R L USEER) BL UM
BElZ DWW TRRE L7,

REMW) O—RRAZEERIEREIE T, MRB L UWAYR2E L T, #WEIC L3
FEITRO b0 Te, FEER I bR 5 L IR CAERERZEIIRD bRh -7z,

12 (F1) Ti%, 10 mg #58 TRERKOHEING X OMEHLLIR T O - RORNEE
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SOOI, 1TE) - #aER L AR R E R 5 L 28I bhieh o 1z,

REKBRO BB 5 NOAEL 1E 10 me/kg {KB/H. F Ic545 NOAEL 13 2

mg'kg KE/R ¢ E 2 b, (B 31)

Chbb: THOM 7 & k(i 24 PUEE) %RV -38E#R O (0. 400 mgke KE/H) 5
WL DFEBRICB N THED GNBERTRIZLLTO®Y ThoT-, BB E51T. i+
I= 15 AN OBEALRF (0% 20 B) £ COMITH-7/-, /-, B (F1) OF7E) - e &
UHFEREIZ DWW TIRE LTz, 7ok, ARBRTIL, Ao RER (GEES . ©-5) CRE)
PN B LD EENRD SN2 e b, Ty MW 13 BREans
HRER (BEES  O7) TEREERTERAPHEERSN TWAHAE (400 mg) 22\ TE
ESmB TN,

- BEWO—RARERERBIEZ TIE. 5% 30 o0 5HIE, SR L UNERILFRN
RO O, T OFERITHEFEIRR Uiz, AESRE TR, FEOEENIED bhi,
Fy T3, BV OB L OMEEOH B MMENTRY b, £, B8

DOHEFHERITER 3 2 /E Re AN L D FET-ROEMAERD S (FET= 90% : 15 j8/17

f8) . FRZAE 3 BETCICEEEICERD bz, £, AFECIMEERSMmEEs Lot

BITEEDERD bV, RUEHe. AMAENS LONRORAEICREIIZRD bhah o

77
ARBROBEE L OF 12x9 5 NOAEL i3k 4. LOAEL i3 400me/kg {k

HHTH-T-, &R 19,32)

= 12 JFEEMRORAMRERER (EHE) (v b

]t RER ¥ 5B (mg/ke KE/R) EFEER (mg/kg (KE/H)

VA BEH KRR 0, 0.05,2.5,25 : B : 0.05
=3 JR(FD : 0.05 s
B
RV - 99\ R, (REOOKfE, 1860
BOEAfE,
IR(EFD -

HE ; (KEOIEAE
0,12 10 BEw : 10
IR(FD : 2

IB(FY) : FERERI OB, BN
pii!

0, 400 BEW : —

REFD : —

BEW) : SLE, SR EEVRHR. (KE
DIEAE

IR(F) - JERE RS ot REOKE,
HATIRSE
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6. EiEHEEHER

BEFHIC BT 285D i vitro X O in vivo RBR OB R A RFICE & BT,

£ 13 InvitrodiBR

AR PSE3 BEE R
Ames 388 | Salmonella typhimurium 10-5,000 pg/plate ES9)! iexies
TA98, TA100, TA1535, (ZHR 33)
TA1537, TA1538,
E coiWP2 uvrA
S. typhimurium TA98, TA100, | 0.3, 10. 200 mg/kg/day? it
TA1535, TA1537, TA1538 @ 200 pL/plated (ZBH34)
@ ~ A : 100 pl/platet
Z v b 1200 pul/platet
REHMDNA | b MERHOMRMESERAE | 20, 60, 100, 140, 180, 220, | &t
ERGERER (MRC-5) 260. 300 pg/mL &S9)3.5 (BFR 35)
FEEEHER | ~ U ARG EARHESE R 50, 100, 150 pg/mL (£S9)3 |
B (C3H/10T1/2 C1 8 cells) (BFE 36)
& fn - E | BERH(Saccharomyces 62.6. 125, 250, 500, 1,000 | [t
SER cerevisiae D4) ug/ml (S9)3 (ZH8 37)
HGPRT % | F v A =—XNLAXZ—fiif3k | 10, 100, 250, 350 g/mL 3| f&ft
RERFER | V79 MR *S9) (BHR 38)
SRR R | S typhimurium TA98, TA100, | 0. 100, 200 mg/kg/day? Rt
=hER 6 TA1535, TA1537 (7 &~ b+ <=7 | 100 pL/plate &S9) 3 (ZH39)

Z), TA1538 (7> K)

1. 897y FRRAEEA,
2. Chbi: NMRI <=7 A (##3 #l) 3L TChbb: THOM v b ({3 #l) (o7 0F V'S axkFNEN6 A
- BLU8 HEHEHIER (0.3, 10, 200 mgkg K8/ H) #5- L. BERLIER (v T2 3 HlO7—/VIR,
F v b EERIOR) ERBRICHE LT,
3. TUABLUT v M LERLZERE 200 nl/plate OEE T HIZE W TRER T -1,
4. wURABIVT v MEZ 200 mgkg BEHNOEOLIVREEEAKT 10 FHRL. <7 X3 100
pL/plate. 7 » b3 200 ul/plate DIEE TRIRITRE 1T/ -7,
5. 260 pg/mL LI FORE THEDFRD Hivis,
6. 7 v MBLU D RITRT B 0 BRIE I3 DB,
7. Chbb: THOM J v b (&5 fil/E) L UChbb: NMRI =7 X (5 #l/8) (7 aF VI L552F0E
L2 EFSRERED (0. 100, 200 mgke AE/A) HBE5 L, BRERGHICERE U7 mikh> O m ks 538 -
R L, A X /0%, BBzt L,

#£14 mInvivoiRER

AR BSES r5E s
REERE | Fr A =—ANLXZ—FHEM | 62, 311 mgke (K&/day | B
B il 5 A O&S (& 40)
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/IR ~ U A E e 80. 400, 2,000 mg/kg | &tk
{KHE/day (&8 41)
2 HfAlgE A5

EMHEER | CD-1IBRv7 X 200. 640. 2,000 mg/kg | &t
B {KE/day BRI OS5 (B 42)

EFROX DI, in vitro DI, EERE. b N STEMIMIRE AV Ames 3HBR. R
EH] DNA £ AA8R, WHEEEAR, B TERARER L URRZETRERR, R in vivo
DT > EERE AV R AERERR, MERE L OENESERBROWTh L BT
D, 7aFV T MNIBEGEEEEE SRV LDEEZ NS,

7. —HEETESER (2R 43,44,45,46)
(1) FEIR - JRIRERRANDER (2R 43)

MERED ©— VMR (K 3V9BE, 7 uF Y T A1, 5 mekg OFEIRIEEE, ~2 k
SIVE S —)UBREET) OFERER. MUE, Odafk. DEREBELZEZA 1 mg BX
U5 mg I 5HHEICHR 5% 120 0% TULBREOHAOMRMET & 2D TROEEB
LU RR HIRROIEREDR A L, MERBOE T3 EE% 120 5Ll EICbi= D8R bivis,
2B, MEIZIZA L REEIRD SN o T,

Y ¥ (FaFy T L5, 10 mgkg OFIRNIRE., 7 L7 U HEET) OFER, M/E.
DREBZEE L EZ A, 10 mg B EHE TR HOTHIRMETRRD v, mEE
DHIZITAG DR BIIRO DR o Tz, 728, FEREET O 733 T B OEE)s
B oY 2 Wy el

ENEY FOFHGE (ud Y 7 A 1-10 mg/L. 5 DR TRBEER) OO
S RBIZOWTEBE LS 2 A, UBIHEZIIIA & AR EIER0 SR T
A5, DAENT 10 mg/L DEE CEREREKT 71D -,

MEREDMERER (7155 1 0.05, 0.5 mglkg DBIRAEEE., ~20 FYLE X —/LER
BET) OMERBIRIEE S OWNEBIRIEIC DUV TR L= & 2 5, 0.5 mg 58 CHER B
ARTRDHEIN & FHEARFE OB 2B NASER 0 bivlz, 7238, T o OEENL 3 5SLINIC#E
ERfEE TEIE Uz, 77, FIROFETTaF Y 5 45 05, 1 mgks OERNEEEIC
L0 ME., OB DR, BT X OKEREREIC W T L 25, 1 mg
BEHTILE & OIFOERTICA O WRHER L OSE MR OEREE 2B D338 S,
B, THOEENIES 30 SRICIEFEE TEIE Li-, WTFNoRE5EIIBThH,
REBEIRTTEIC A LIEERD b /ehso 77,

MEREDHERER (T T A b5 mghkg OFIRINZRS., ~ b/ L EZ—LEFRETF) O
FEWRIFARS. HERERE, BRAERE O L OB 5 RS
JEIZOWTHEE L L 24, FHEWRRARSTIE (30 WEIDOAE) 1o+ 3 IERGB &
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OB EMRRIBIC T A ARHERIC T 0 V' T AR EIC L AEEIRD LA
molz, ko, 7uF YT MIERMREIOHRIR L ORI ) DL
ERAZ R L7205, AR (T ad VT %5 15 551%) M58 bl Ol3Einies
PRI 28 TH -1z,

MEREOMEFER (7 F T A 5 mglkg OFIRNIEE. .~ b/ L E 2 — VR F) 12,
INEERTZ Y BLIOTERT Y U 1 pglke HE UT-BEOOME R A~OVERIZ R
BT OF VT ARG OEEBIONWTHR LI A, WMEBRMEORE I LA MTERS L
OB~ DOIERIZT v F Y 7 A5 15 5B LON60 S TR ESHh, =R 7 Y
FEREOMEICK T 28 BIIHE Th o712,

(2) BEMERSLUTEEBH~DER (2 43,45)
BHIRS G RT 2/EHIL. *2 (o' T A 10 pg-3 meglkeg OFBRARS. 7L
& RRBET) O EEEMRRER O BRI HEIC K A BHIEOIHEIC DWW THER L 2 A,
TaF T ARSI LB LN REEIERD bV o7, (B 43)

B (vUR) R AEMRIX. 7aF Y74 (3. 30, 100 mgke, &O)., =k
FERLEBLVTZAZ Y55 (430, 100 mgkg) (OWTHERA SN TNG, T o
F'F Al 30 mg B HEEE THFLERICHE LV B84 RIS, 100 mg 5813
5 30 5116 60 HRICHEEITED e, TAX Y T AT 30 meg L ERERT, =
kT B/3A1F 100 mg B 58 CHREREDSTR O Bz, (B 45)

7 v MEBE HEBXENR. Krebs #7) TiX, 70 F Y J At 10 mg/L DEREE T
BRI - BB A RIE 720, bV oA (5-30 mM) I X ANFEB LU/ vz
EX7 U B mg/ll) (2L AREEEIEI S L CTIRER AR Li-, . /LR
7 U AL L DRI IS B IR G o T, (2R 43)

vy HHERE (BERESEIE) (ST AERAR T n T Y T AR LU= T ERAIK
DWTHBHRE STV 5, THRWE & $12 0.001-1.0 meg/L OEEE CHRENCE
BIIH O T, FEENNC OV T 10 mg/L TR 8380 b, (B
8 45) ~

/Ty MEBER (FeFa o) CEBEIGE) ICHAERR T e F Y T AB LW
= hTERARALZ OV THERET STV D, BHERME & HiZ 10 mg/L TP EF /=l
AFEOIHEWER 2R LTz, (B8 45)

7y MHFE (MRS XIUOHEHETE) O TA1ERAR T uF S ABLU= S
BARMMIOWTHERSRF SN TV 5, BHIEHRTFE Tk, 7 0¥V 5 4 0.1-10 mg/L
DEREF CHFEBOEBICEEIIRO N o=, = T ELIZONTYH 10
mg/L. DR THIEEMEEIRD -7, BHEEFE Cil. fgsRmyE
HICHFREENZHA ORI Lo T, (B 45)
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T v MEEMFERRTAERR T B FY T AR LU= kT8 /S AN T ik
HENTWVWD, 7rF YT A% 10 mehkg OEEE CHIRIRS L TH, HESESREC
EIERD R 0T, —FF. = b TP A T RO B RESREIC e
TCERRD b, (B 45)

BTy FOHEE (BRI KX A EART B FY T AB LU= FTEAL
OV THBRET STV 5, MHEERIE & H1Z 10 mg/L OB CRHHERE DL A&
ek BIRFUSHE T &4, (B 45)

TE Y MEHBEEIOET 2EAR T 0 Y 7 2B LU= M T ERAIOWVTH
BRSO 5, 7uFY T A 0.01-10 mg/L OREFE TRBIIH Lol
—F. = FTE/SAE 1.0-10 me/l, DREE TIUHRERIG AW bz, (B8 45)

(3) MBER~DIER (B 43)

Wz xtT 2B, v XOEMER»SELNMEZANT, 7aF Y T A,
TREY T EBIN= R TERAI W THERSF S T2, SHEBRWE % 125-500
mg/Ll DIPEETMIRE A 2 F 23— F LIEER, WTIIUCBWCHOENER TS 5
IR T, :

BEICTTAERIZ. 7uF Y T A mAZYTARBIN= FTERAER Y FITH
HlfED (% 25 mg/kg fAE/H) 5L, 85 15, 30 BXU60 DRICENFHIR1 OB
MR R AW THEESL SN TV A, WDWTIhoOBBRmEIz >V T, BEERICEETR
DN T,

(4) iRMHER~DIER (B8 44,45,46)

TR DB/, 7aFY T L2 R8T MO THEBRET ST D,
T—T VR T CEH— I L O SRR OB BEMR 40 L -l iz, TaF
T L%FIRAN (0.1 mglkg) HAVNIERHED (1 mgkeg) 5L, %530, 60 BLDV
120 SFRICH T 7 A (MSR) BXUE U7 AKE (PSR) DIEEENIZOWT
BRLILEZA, WThORERKBIUHEIZBWTY PSR ICEELZRIZL, BV
THWERZE T Z LR ane, —F, = A&V 7 5x#HiED (1 mgke) #5
L7361, MSR B X O'PSR hiz#54% 30 5 L0060 4 THFIER SO SNz, 7
2FY T AOFREICH T A2HGIERIL, =R4 YT MR TRETH- 7z, (&
R 44)

ITFNT NI )NELUONF Y L EF— /L CHE SN DRSS A1ERIL. 7o
FTF 5, = b TERLHDVNIERY Y T AREIHRE UTZBEOBE OV T HEIRE
SNTNB, ZFATAA—NETTRZET (6.25 mgkg) &RELZBRIZEESIND
FEIRAF (30 43) 1%, SHEBRME RS 30 SRNIED (0.125 mgke) ®ETAZ L
WLV ABEREENRBOONIZ, ~F VSV F—LE~< D RIZHEREN (85 mg/ke) #
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532 30 AN EWEBRME # %0 (5. 15, 45 mgke) #5715 L. BEIEKEHT
3% 2 D HEIRMFEIL 2.7~3.6 fHICER Lz, (M 45)

AB 72X oaERE UEOBREESER L OWEEITENC S A1ERIE. 7 us
VT A = hTERAHDVITAY VT LEFIHRE U EOREN I OV TR S
NTWD, BFREEL. A X 72X I 2T RZET (5 meke) #5125 3045
AC7aF Y I h =T ERABIOPAZ VT A (%510, 30 megkg) . BictiE L
LT TEANL 10mgkg) #F N EFIWEAREGTHE,. TusFy T 6, T8,
DT E/SAT 10 mg EEE, =X F T AT 30 mg %58 THEEBEOTTENE
vz, WBETENL, AZ 7 I TR (6IWED) IZEIRAN (16 mg/kg) ¥e5
F5 30 DRI, TrF VS TA = R TERABLOTRAZ ST A (430, 90 melke) .
Bt e LT F—1 (6 mgkg) T EnE0&EE545E, XY R—
MIEFNCIEWER 2R Lz, 7aF VI h, = b TERABLIOTmZH Y 5 AT
B & 2 IR b e o7z, (BRER 45)

SRR T O BRI BERIE. v 2O TEE I T 5, 73 (MERE,
1405) (27 aFr T A&xFIAN (0.001. 0.003. 0.01 mgke (K&E/H) &5 L. &5H1
30 43 (KIED 10 75/ - =R T4 ) hoE5% 2 B E R RRIELZE 2 A,
0.003 mg HEFLUETIIHGNI T aF Y T AOHEMERERANZED bz, —7F.
0.001 mg #&5F Tl I SO BE (R 27~ S0 ZENIERD b e -
7

AERIC 1T D NOEL 13 0.001 mg/kg (KE/A L& %2 bz, (B 46)

SERIERAN T aF Y I A = T ERABLVZ R VT ATHBREST STV 3,
Zv b GH6ID) CEEBRWELREREN (oY J A1, 10, 50, 100 mg/kg (&
#HH, =, ELBLOZAZ YT 01, 10, 100 megke (K&/H) #5 30, 60,
120, 180 BLUN 240 H3tkiZ. T v hOREZENREH T CRA TFEEOER \CX§ 5 8/ 1E
REHER Uiz, 7Y T KMIERIERIGED o=, = ¥/ ATiL 10 mg
PEBERET, = X%V AL 100 mg &5 TIEA O 2ERIERSRO N, 7
BF T AOFEFEROREL. SRRV THL= F I EABIRRE Y T LD
13 Thotz, (B 44)

IEFEBIZHTAERS, 7aF Y 74 = b TENRABLIOZRAE VT AZDOWT
WERETESTW5, T v b (Wistar &, 1) ZHVWT, S#BELEHEOD (o
F>'Z A1, 10, 50, 100 mgkg (KE/R, = F 7 ERABL O AZ Y T A1, 10,
50 mg/kg {KE/H) #&5 30, 60, 120, 180 BL 240 HEIEKEABIE LI, T uF
VT AT, 10 mg U BB SEETERES 30 1% 05 AEERTFNZR TR0 b8,
5 240 7 LUINICITIEFEHE £ CEES 52\ IEEIEEASSRD bz, Bk, =7
BT 10 mg PL B ERET, =R & Y 5 AT 1 mg UL R SR CREBEREN TEMN
HHT, WTNOWBRE L EHETHRE TRIER 2R L. BLEOERBRD bz,
(B 44)
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(5) HILIFR~DIER (B3R 45)

JEEE) (M1 X, 3 1T, Z28)) I 2ERIL. 7 uF Y FAaB8L0= FSESA
(ZOUWTHEBHRET SN T 5, lHEBRE & 12 0.01-1 mg/kg OEARAIE S CIiB 8T
OO0 T,

IREEERE (FUR) T AERIL. TeF Y I ABL0= RSP SARRORS
LTcREDANY o7 MEOBEIRICOWTHERST SN TWAS, 7 uF Y F Ak 1-100
mgkg T, = b T7¥/A1T 30 mgkg TEEIIZRD Lheh o7,

BERDW (77 R) R AERE LT, I 8a— LB O S WER ~DE
BIZOWNWTTuF VT ABLU= FT P ARATHERA SN TS, 7aF Y5 AT 3
mglkg £ TORTHRS TREIRD N7, —F., FTHRWE L b2 10 meke
TIIEELRPOBERTHME T 2R LI,

B (Z > b)) (ORI, 7o0FY 54 1-10 mekg F TOROEE T
BIRER LUOMHWE S LICEEIIRD LN o T,

FE-S8 (Z o b - BHEBRYE & B2 12,5, 25, 50 mgkg, £ 0) 1okt (BRI,
TaF T h = hFTERLABIUTRAEZ Y S AIONWTHERITSWTWS, T oF
YT LBEIU= FZENATHE 50 mg FTHRHERS JOMEHEE L ICEEIRD LN
Rh3oTe, —F, TAZYT AT 12.5 mg TREH-EOHEM, 25 mg TR RN
DR bz,

(6) (RIEHRERADIER (B 44,45)

REFTHEERIL. 7uF Y I h, = b ERABIVERE VS ATHERSTSHT
W5, E/EY b (Hartley %, #) BIOUHF (ARQGRE, #) ©BIC&HERY
B2 1BLU2%DRETO5 mLET L. RIRICH 9 A0 BICIREE (0.5% 2 F L
Trm—2) BT L7z, #F 10, 20, 30, 60, 90 3L UM 120 SHEICAES v~ DR
DETHIF L TABRRZHER LI 25, FHBWE L bICWOTHOEERS L OWIE
A Y MEBWTHABRBEHIERD b, FFFREMERIIRD b idiot-, Tasy
7 LORFTHRPHERIZ. = F T ERABIUVRE YT ALREOERER L, (B
fRa4)

HAPRIEARRRAIEAR (Wistar &7 > b, 1) OBESHIICKHT 2ERAR, 7o+ 5 A,
=hTERLBEOYARZ TV BHEGR) THERSEN TV, BRI
LRSI L, 7 e T T A1 0.1 mg/L & THEIIA b o758, 1-10 me/L
DREETIIRERIMEINGRD bz, = b T 51T 10 mg/L TEREERMENS, VK
7 U T 0.1 mg/L THOLRIIHINTRD bz, (BB 45)
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(7) KBELUBRERB~DER &R 44

R, BRERE (Na'. K. Cl. Na/K). pH., Z7/va—2BLU% ¥ 37 1%t
TAERMN, 7aFVIA, = b IFTERABIVNZRAFY Y T ATHEKRFTINTWVE,
Z > b (Wistar &, #, 5 IL/EL) [ZKBEBRME 2 N FNasiliRn (T asFy T A1,
10. 50, 100 mg/kg KE/H, = h T ¥ ARAB LU= 2FZ Y 5 1, 10, 100 mg/kg &
H/A) 5L, BRLERIZOWTHER L Z A, REOEIMA T aF Y 7 ATk
50 mg LA FRERET, = T EARABLI PR E YT AT 100 mg 5 TR D LN
77 RPEME, pH, 73— RARBIURY /371200 TE, WTFhO¥BRmEIZER
WTHB LI REEIIEED b -7z, 7uF Y T ANIsAETRIE&EZ NI
7=, JRPEME., pH, 7V a—RBLURE VRV ICEEBRYRIFET, = F 7B A
BLORRZ VT A EEUOIERRR B,

(8) MGEMER &H44)

PIREERIZ. 7> b (Wister &, ) ZRVWEE (OO 77 =50 RHEERE)
WX A8 HOWT, 7aF Y Th, = b ITERLARBIORTZ A Y YT ATHESRGTS
NTCW5B, 1%DAZ 7= 01mL %7 v ORGSR, B HICEHERYE % 545
(1, 10, 100 mgkg (KE/H) &5 L., BEOEEY 1 BREICRBIE L, 55
=V RBRHEICT T AIEERILI T v F VT AERO LT, = S EAALABIUT
AE VT MIHBAGRIHIERIIERD b »7o, 7aF VI A = FTERAE
LT X M T L EORIHERZRITED b o7z,

w)lﬁﬁﬁéuﬁlvﬁﬁﬂ5ﬁﬁl;6MK$m%mN5} — =B L EE~D
g (Sybh) (B4

Ty beEHAWET T YT A, = b TERABLIP=RAEZ YT A0 1 BEHDIVIE
1 » AR D (10 megkg) BEIZLAMEFD I/ NV a—A 9L TG. Tcho. FE
T AT AVRERAEE. 1 A Y VB L MMEEA~OEEIC OV TRET STV 5,

D1 AR 548k
FEEE, WTOBBRIE BT S B LAV EENIER® b o 1o,
TNha—A TG EL U Tcho (T, WTFNOEBRMEIZB W TOH L REHITRED 5
hWigmofe, —F. IET AT IAVIEBRIZ T 0V T LB LU AF T A CIREN
N, BT 0TV T LATEME, =AY YT LA TREREH, = h 7Y S ATRER
EEERL, ARV T aFY T ARBEU= b T BN CRERKE, =257
L CIHEAED TR b Tz,
@1 » A 55k
HEERGIE, WTHOBBRMEIZ R THA LR EBIERD bz,
Iha—2 TG BLUA VR U AEE, WTNOBEBRHEIZBVTHHA G R EE
3RO b eholz, =I5, T AT IALREERILZ v F > 7 L THEfE. Teho (3705
VI LBIV= R TEARLTHE, ABIIT 0Ty T A TRENRD b,
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8. #Dfl

7 v a2 FERIFEDS AMRBRIZEBN T, 200 mg B REOMERE TR R
PR L UOBEMERZENGZRD SN TWA Z LA s, DUFIO R B iaEE - B4 % ks
PEERER DT E STV B,

(1) FPRERHEREICRE D454 EMRER (S b)) (B8 47,48 49)

Chbb: THOM (Wistar) 7 b (HlES- 24 DU/XHBRE, BERER 12 DU EEE) % A
TZ5EMIEER (0. 100, 400 mglkg (AE/H) #5IZ X5 78 BRIDEHEMRRICINT
D DNIZEHATRIZLLTO®BY Thotz, B, BRI LEY (TeBLUTy) Bk
CHRBRIBARVE S (TSH) ORI, #4528 BIC2Fliz VT, 85 32 Biciist
MREEORE 8 . 400 mg H5REDHE 4 FINZOWTER L=,

TsfEl%. &5 28 BIZ 100 mg #5FEL_ DR LT 400 me B 5O CEE 2

TEAFR®D D, £ OREZ I EMBIMEIFED 57z (100 mg: p<0.05. 400 mg: p<0.01).

F/2, 400 mg JEFHTIIERE 2 BBV THHEE (p<0.01) Z2EENED L, W
THOBILRE 28 BOBIEM L W &EEZR Uiz, —F., Ty iEid##E5 28 i 400 mg #
EHOHTHE (0p<0.01) REEMFRD LN, 32 BIZIXEHENZRS Shf-, TSH
fEIZOWTIL, 100 mg B 5-BELL ECREEE /228 & BEEM A A S, 400 mg B SEEOME
TIFHE (p<0.01) Thot-, (HB47)

Chbb: THOM (Wistar) 7 > b (# 12 UC. % 36 UT/xtBBEE. i 12 DT, #E 12-24 JU/

B’ER) FRAWEEHEED (0. 100, 400 mg/ke AE/A) #5055 65 BREIOKTS

PHRBRICB W TR b FHRTRIILITO®@®Y Thot-, h. Ts BIUO Ty BLO
TSH DEEIL, &5 28 BIC &R GREOMERES 12 Fllcon T, #5 32, 53 8L 065

WIRTFREEOHE 8 1, 400 mg B GEEDME 4 BT OVWTER L7,

T3 fEiL, 5 28 HIZ 100 mg BERELL LD 11400 mg B E5BEOM CH SRS
TE2ERD b, EDOREIIARMEMELEED Sz (100 mg: p<0.05. 400 mg: p<0.01).
F7z. 400 mg TEHTITEE 2 BIZBWTHEE (p<0.01) AEEIZEDSH, ¥
WEIES 28 ML Y BifER R L, 5 5381065 8TE. WFhbE 1 Fli Vil
DPRRH NIz, —K, Ty EICITEMEERMAERD i, 400 mg BEEOMECITRE 28
BLUB3EIZEE (F4p<0.01, p<0.05) Tho'z,

TSH i, #4528 #iZ 100 mg #EHEL ETHENSH S, 400 mg B S5EEOMET
HAE (p0001) Tholk, 7ok, BB TITMBEACH~THT 2.5 fi7, MTIL5.7
EORENTRD b, 5 32 BX 53 T 400 mg B 580 2 Bl CEAENRD Hh
7ZH, #&E 65 BITIIWVTNOBIZR W T L IEEE L RREDE CTh -7, (28R 48)

Chbb: THOM (Wistar) 7 » b (& 60/8) ZRAV-REHRO (BEEEE G444 : 0.
200 mg/kg {ATE/H, HERESG61: 0. 0.5, 2.5 mgke KE/H) BEIC L5 13 BRI
RISV CGRO DB RIZLI T O®Y Thotz, 7ok, ARBR TS
HEFBR (G44) BLUEAERR (G61) © 2 BHORBNEHEIN TS, G4 T
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7y MZBITHEPAMFER THIRIRCE (FIRE, FRIRER O, FRE
OFEEIEREE. BREEFRIES) 25580 577 200 mg DHEZRELTEY ., H
RARDBRFEFH R AL DWW THER T A Z A HME LTV 5, —F, G61 THWTW
%05 BXLU25 mg OHEIL, #HEBRKHAENDE 4100 BL500ETHY ., KAE
BT 2 FIRISERE~ DR EHERS LU NOEL OFRELY AL LTW5, migE(rs
BRE TSHFRLUTY) iE, 518 QBBLO7HE). 28 (7THB)., 4, 8BX
U138 (%2 BHE) ICEBE 0B OWTEEL, 2D 2 BHAHVNI 3 BTt
L7,

FHEEBEHE D, WTNORBRICBW TH IR EICER T 258 CHIIERRD Sihie -
77

—IRAREEAREREE. fFE, BEHE T, WThoRRICBWTHLEEBRMEIC X 5
B R ENIRR D bR o T,

MRAECERAE TIE, G44 O 200 mg BERETHRE 285 TSH OF B2 EEN R
B HITZH, aﬁ%ﬁ@a‘iL HEHMET L, &5 13 BIZEHERRD bz, T4fEik
51, 2 8L 04 BHIZ—@EOKEIFRED bz, G61 TIETSH BL U THEE i
AT 6n7tc75>o7to

B EE CIL. G44 © 200 mg HEFETIL. FHEOHES - KEEOEMEIEE 3, 4.
8 BLWN 13 Bz b, F/o, FIRIHRE 3 BL Y &EEAIFRO Hh., &5
13 8 idiExt - R ERICH BRSO bz, Gel TIXEFEIIEID LR h -7,

HRTIX, BEICERET S EEX ONABLIEERD b1z,

TRERHAR IR I M S Ty, (BHE 49)

(2) PRRBEEICEET 2 5%EMEER (E M) (&H50)
BEART T 47 (BLE34) 12025 mg/ A0SR 1 H 1H 14 BRRORE
L. Ts. T4 B L OTSH OFEENZHDWTHEE LTz, FTEB IOV TIRERT 8 ¥ G .
PIEHESATE L O 5% 05 3 FHEIE LA R, PRSI EIC L AR L
EEITEH 5N o Tz,

(3) TOMMDEBEKIRWEEICEET HHR (B8 51,52)
TEA—FRRES RO D 2 AR E AP BB L D HEELES
Ni-A,. £ hDOIZHARTT v o BRIBOIR, BRI TSH fERGIC X A HE5E
MHREDOREENRF N ENREINTWS, F/2, BT >~ b T TSH oM L1
DI HATE 2D, BUEFER X URBAMRBRIC BV T2 02 E %
BEIN-5E. R BRI ES L OIEEOEWRELRRRE S TWS, Ty
et FOMITALNAREEL LT, b MIHARTS v b O Ty O MEP el L
<EWZE (BEF:598, v k1224 ). v FTIMA O T3S o7 T
HAIVA XL U HEETaT7 )y (TBG) WAL TWAN, Ty hTIRZnZ 3y
FER T, LT AT I R0T AT IV ERE LTS Z BT N5, 728, TBG
D TR T HREGE L. U7 AT I AT TH 11,0005 55 < . v T
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BOEE T DTS v MIERTRERNWZ LTS TV 5,

9. EMIBIFBHMRIZDONT
(1) EbRS T4 7RER (B 53)
fEERe PRI T 4T (BYE. 19429 5%, 12 4. FHYEE Teke) Ik, ToF
»'Z A (0.1, 0.3mg : 0.0013. 0.0039mg/kg Jﬁé) HDHVNIT VT ¥ (10mg :
0.13 mg/kg [THHY) BB N 5% O R X USRA < TN W TRETEh TV 5,
7uF YT 50.1mg, 0.3mg WE &L TATHE A 10mg BEIZLD ., BE 1 RS
6 RERI DRI CE B R B(ES T, TOEMIL 2 BB R bBEE Th -7, &1k
& LTI 8Hz SRIODTEMEITIHD LTV e, B~ D8 TII 7 0V 5 A 0.1mg A7
NWTERA 1IOmg IZHEY L, E5IZ70F Y T A 0.3mg TIEZNSDIET 3 EDOEM %
R LUTz,
Rt B E AT O RS RERER e E THL T e F Y T A 0.1mg 2O EENEE
i,

(2) BHERZIZDUVT (P8 55,56)

TaFY At MERRE UTHEIEBEA, HiR%, IRERER 8L LTHER
ENTWD, BERZEWERE LT, FSEREROEE (EEERH) N@ESh, 20
OBWER & LT, B, KEERIC X 2RMIETE GEETRH) M8G5,
iz, BEOX Y OTEEURERORE TL., HERIMEIAEND T L BRE IR T
WD, 7SV T AORKRRERR L OCEFEER TROBIWERTIE T, SREMEFIK 6,548
B, BWERADHE SN=0ix 256§ (3.91%) Th-o7-, FREWEAIL. BIRR - IE
R 1441 (2.20%) . 5 5H0% 6614 (1.01%) FHER 50 14 (0.76%) . 725 X 48 4:(0.73%) .
DEV25 1 (0.38%) . B 8 fF (0.12%). HEE 71 (0.11%) & Tho7-, iR
IR L7258, AFIOER I REILIERIZ RN, HE . BEE - £ - KahEERES
FOERTHIRZIAZENDHD, Tz, PHREARR dﬁ‘é%ﬁ@%ﬁé EEBIEEL. —
RTINS & LTI 2 Z &8N TRY . BEEICR L OHEER 5 OLEMEN D
HEIRTW3,

wim. R, RAAE. NEE~ORSLEBICRET AVNEENHY | B, TR
LR L TOSREEEDO H AL LTO-QD X 9 RifENH 5 = L b s
LW EREELNE STV,

O RPN Y T B RICEMOBRE 2T - BEOTIC AR OIS
DIEERZ HE L= B REE L i U THEBICEV & WV ) BB OB ENRE X
hTn5,

© FARICHEIREE, HERIET., R BEOBRELRE- TN Y TT
BEURIEEY (T AL, = FFENL) THEIHTWA,

@ SHANTER LIZ54E. HESFARICEWER GhREE. B, BERES)
DENDZ BRI OTEEUREEY (PT7TEL) THEIhTWD,

BHIRA~DOBRGIIUTIIRT@O, OL 9 BERH D Z L, F-HERO%EE L1
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THRREMNED H D Z EMDEET D 2 EREE LWVA, s BT RET 554, BF3li
BHT S/ B EIZ72> T3,

@ BMERTHHPICBATT A Z EnBEINTWS,

® b MEHHA~BATL, FERICEIR, FERVEEZREITIEN, X UTE
EUR{IEEM (TENRL) THESNI TV,

(R EE, iR, AR, SR EHITNRICHT A2 REMIIRESL ST TR,

10. £ MNEREEZICRIZIHEEICONT
7aFY T AL T, Invivo B X in vitro (IZBWTHIEER 2 REd 55—
IFESN TV,

0. BMmREEEE
1. Balk - BESHEREICONT

dAME - BUEBRERRRICOWT, a7 AREIC L AENT, EE. EETE
CEICEBERICEE L T/, Ty MIBWTIThh=R RS BRIC BV T,
NOAEL BABELNTWA, =T 2D 18 » A RN AMRER TIX 0.3 me/kg A8/ A LI &
BERETHEESRO b, YrE AV 13 BEREaEERERCIE. 1 meke (KE/HLL
FREBETEBARENZD LN TEY . NOAEL 3G b hoTz, Sz, Vi
VW BRI O 538 TrL. 0.063mg/kg A8/ B TEFERU > M ETEIORD, 20
WEEDKT 2R3 6l03H v, NOAEL 134§ b vz - 72, Z O LOAEL (0.063mglkg
{KE/B) i3, BEAM - BEEEREBRTE LN NOAEL X3 LOAEL L v {&r o7z,
L RB, TuF YT AOEBERICOWTORERIT. —BEERBR TR AT
BT T AOFEIRNEEAZ LD 7O BRBEICT A BENRHRL SN TR, AR
5 NOEL (NOAEL) 1%0.001mg/kg fAH/H ThH-72, L L. BEHFEIEIRE
Bokd, VAIFHEIZZ OFRERWSOILEE ThneEx b,

2. HEREEMHSERICOLT (B854

7 v M AVZ FDA @ 3 HiEBE O ¥ XL L A 8RBT 58BN ER I N T
W5, ATEHEIZOWTIZT v b, XL DN TR, T v &AW ERE
R OSSR 538 CGEIIED Tk, BEMWIcxd 2 NOAEL 23k Hi-28, 0.05
mg VL ERSEETIR (F) O4% 21 BOBEROEESEEITIE» 722 L 225 NOAEL
WRD BTV, MO AEFEFRAEFMRER Tl NOAEL 23kD L0578, FEM
B O #8535 0 LOAEL HMh D AR A EMRER TRk 572 NOAEL LRI U &
RN &G ATEFAFEMEREROFHE & L TiE, 0.05 mg/ke (AF/H % LOAEL
ETAOBREHE EEZ LN,

3. BEEE A EAAEIZDONT (B 51,52,54,55)
BB DV NI 1n vitro T Ames 358, NEH DNA &hkER5R, I HERERAER,
B FEHRAER, HGPRT ZBAREEABRIC B TREIIETEMETH -7, £7- mnvvo
BT AYREERERER, MEARRE MEEESFERBRO VTN LMD 722 b,
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TaFY T MNIBEEEEEES VLD EEZ LA,

B AMFERICOWVTIE, v REHW 18 » ARIRSAMRBR 0T » R & F
72 2 FRBENBAMBBRDERE SN TND, <7 ROFERTIL, BRAMEATIET AT,
BN o720, T v bORERTIL, 200mg B 5REOHECRINISEIEE. Mot
FRFRUEME Y B R O F BRI B EEBIED B B R EOIMNED bhi-, — o
R BRIEIBIE D R BN D A 1 = X A &R 5 7= 0 B8k Bk IsaeI- B3 5 45
HEMERAERIN TS, ZORBE. Sy T sy 7 r0ERE0REIZE
WTHRIRS L E AT B LTy ROFRIEHEIES/LE (TSH) ~OBENED 5
#U.TSH OBHEARIBIC LV . T v MCHURIEEN _E RGO L 28 242 L,
FORERIEIIE O AR A b 77 & RTREMEAS R X 7s,

HEDZ v M TRD b FAIRBEEIEL, ST NI ROEENEE LT3
FJREMEASRE S Te, FTo. MEDFE TERD b HRERIE D 3 A SR T UMD Hafs
BADEMEY > SEOBIFERIZOW IR TS 203, T rF 5 AREEEmEg
TN L, U RICDOWTEBAMEETRBRTAFRNESR TN & BRI
7y MCBWTHRHERICOL, T bEEMEREOREOMAED b TS -
&6 ADI OFREIIFRETH B EE X bz,

4. £ MIHBITHEZIZOLT (B 55,56,57)

BEOE FRI T 4TI T aF YT AR BEERAOKRSE L, MERUSRA - (TERE
EIT-72L 25, 0.1mg H512 X 0 M R USREMSHEAER CRERER SN, 0
BRICEIT 5 LOAEL i1 0.1mg/t MA (=0.0013mg/kg {8/ H =1.3ug/ke {K&/A) T
HoT,

Tz, T0F YT ARBRICE MERR L UTHEIREA | HiR%. (RIESES/ER 250k
EUERESNTW5, 0.25mg/t MB (b MEE# 60kg &5 & 0.0042 mg/kg (FHE
/B) OBRARRAETHIRE. BESORIERANRE SN TS, $i. KEIERCH 5 T
FEER~DEANBHLIEI R AFIRR., 8D - £ - REGEEREHEDOET. &
iw. ERm., BRABEOVNRE~OERANES S TWS,

5. BEFMREEDIY FRA Y FOBRIZDOINT

FSHEOEMERBRIZB T, Lz V- 2SRRI Tt LOAEL 28 0.063
mg/kg K8/ | ATEREFMERERTIX LOAEL 1% 0.05 mg/kg (58/A. b FO@EERS
T 4 TRERIZBVTO LOAEL 1 0.0013 mg/kg KB/ BB E LN, TuF Y T af
BIC K DR8N, . BRI CEEERICEEL VA, ThLDORET, b b
TROBEZERENEE X S, EREWNHB 517 LOAEL Tt MEEAEL v
40~50 KEVMEL o TV 5,

UEDZ L ZBEE X T, ADI 28BETHHDZ RFEA L e LT, & FOfEER
T T 4 TRERIZIIT S LOAEL0.0013 mg/ke A5/ A AT AOMEYS TH D L E
zbh3,
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6. —AENGFEEADDDOREIZDWNT

TaFY T MIOWTE, BEEEERIRNI L5 ADI #RETAH I LA
Th o,

FHFAREBRIC O T, b IEVHR TERYER S OFENRD b EE2 b
HIHEIL. & FOREER T T ¢ TERIZEIT HSLOAEL 0.0013mgke A&/ H T -
7o ZORMRENBADIAERET HI2H 7= > Tid. LOAELZ>5NOAEL~DZH10, Ak
7210 DREFH/I00 ZER L, BHFNT —F 1 HIZADI 130.013pg/ke (RE/H & 3%
EInd,

PELY | TaFy T AoRMEBEZENMICOWVWTIZ, ADI & L TROERERAT
HIEBEEELEEZHND,

TaFvZ A 0.013 pg kg (5E/R

FREECOVWTL, HFHERER A B E A W EEEEORE L AT HBICHSE T 2 &
&5,

46



<H#E1 BREEFOBH>

ADI —RENRESE

AP FIAUTFHRIT7E—E

AUC mPEEYRE — BE R TS
BUN mMBERFRER

Crax e ME) P RE

GPT TWEIUEBE ILE VRSV A7+ —H (—ALT)
Hb ~NEFOE (I FR)

HPLC =EREIOTNT ST

Ht ARk

LDs EHBES

LOAEL BMEHE

MCH FHFmMEBkmERE

MCHC EHFMmERmE R EE

NOAEL mENE

NOEL ®IEHE

RBC FrnBkEK

RIA BHEREMNE R (STCHALI/TIEA)
Ti HEMBFEH

T, rJI—RH/0=>

T, Haxi

TBG YaxoEasaJyy
Tcho #aLxFOo—)L

TG NEOEDIN

TLC MBIOTN ST

T rax i M (3R) o R B B B R
TSH HRRBBAILES
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<BH>

1

7T T AOMEMCE IR DR, S U LA —f S
A DS AT A DT ROBRSHANEE  AFT VTN (FuFy 5
EHP LT BEOENF) O SIEETETHICR S L E R%ER)

Blood levels and metabolite pattern of [14C}We 941 in mice after a single
administration and after 4 weeks of pretreatment with 0.3, 10 and 200
mg/kg, N— U H—A TN LR EAT 4 BT RUBRREHTRE
B AT TUFN (TaF VT heGHS ETHEOERE) O R EE
FETMIAR D MEER (RREFR)

We 941 BS Carcinogenicity study in mice with oral administration, ~<X—
Yo T—A L TNA BRI RAT 4 V% RUBRKEHERNER . AF 5
F (TaF VT LeBPR0ETHEOEHRF) O&FIEEEETMIE
HFERER (RHE)

EH A, Ke B, R G, R BRR, A B UC-TeF YT AD
WL Ak L UHEE— Z » MR 2 BRI R ONEFR AR 5% om hEeE,
FFEPREE, R - EP R X OMEH PR, IBFER, ERES—, B¥E
LG9, 1985, 13(6), p.3333-3344

W.D, Bechtel,, J. Mierau., I. Richter., M. Stiasni., Blood Level,
Distribution, Excretion, and Metabolite Pattern of [14C]-Brotizolam in the
Rat, Dog, and Rhesus Monkey, Arzneimittelforsch 36, 1986, p.568-574

W.D, Bechtel,, J. Mierau, K. Brandt, H.J.Forster, K.H.Pook, Metabolic
Fate of [14C]-Brotizolam in the Rat, Dog, Monkey and Man,
Arzneim-Forsch, 1986, 36(3a) , p.578-586

Synopsis of the pharmacokinetic data on We 941 (brotizolam) in animals
and in man, X—Y U H—A U HFNNA AR AT 4 H T U BRR S
NEE: AT T oFN (TaFy T LAEEDRD ET5500HF) O
R E I RO EER (R¥K)

The metabolism and pharmacokinetics of [14C]-We 941 BS in 3 milking
cows, N—=U T —A L TNNALXERAT 4 Py RUBRKREHERNE
B AT FN (TaF Y I hEEPNRS ETHEOERT) O/ REE
HETHMIZ R A HEER CRER)
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9 The residue kinetics of [14C]-We 941 BS in the lactating cow, ~<— Y >
WA L GTNNA BRI RAT 4 T RS HERNEER : 2T 7 F L
(TuFY T L2590 ETEEOERA) OB NMEREETMARDH
BER (RER)

1 0 Bechtel, WD., Kramer, I. and Stiasni, M., Biochemical investigations

with [14C]-WE 941 BS in rats. (ADME I ). Confidential report from
Boehringer Ingelheim Vetmedica, July 1975.

1 1 Meirau, J., Biochemical investigations with [14C]-WE 941 BS in
monkeys. (ADME II). Confidential report from Boehringer Ingelheim
Vetmedica, January 1977.

1 2 Bechtel, W.D., Biochemical study of WE 941 BS in man. (ADME I,
Oral administration.) Confidential report from Boehringer Ingelheim
Vetmedica, Jan. 1978.

13 SPV-708 DAIZBITHEEBRER, X~V H—A TN LI RATF 4
B NUBRERHRNER  ATSUFN (TuFy 5 A2 88KB5ET
L2HDESFH) OBRLBEZEFMICHEIMBEEE GREHE)

14 ﬁWﬂB@#k%Hé%%ﬁ%%ﬁﬁ,&~Uyﬁ~4y¢»A4A&b
AT A AT NUBREHERNER  AFSUFNA (FaF V5 L5 HEDHK
7T RHEOERA) ORBBREETIMCRLIMREER GRER)

15 SPV-708 OHEAFICBIT HHHEERE, X—VU v H—oa VA LS
RAT 4 TP v SUBRREHERNEE : AT 7 F (FaF V565289
RRGT & T FOERAD) O/ BEESZETIMICRIBREER R¥ER)

16 SPV-708 OWFLFITH T DA TERBHRR, ~X—V o H—A T A
A&bxf4kaﬂy%ﬁéﬁ&m§ﬂ:x?&y%w(7u%f§A%
BRESG &THHEOEHE) OASBEZETMRIBREER (GR%EE)

17 We 941 BS Acute toxicity study (LD50) after oral administration to
Chbi:NMRI (SPF) mice, ~X— Y U H—A 2 T INg LR AT ¢ B %
VERRESHENER AT TN (TaF VT AEEYRSETHEDE
5E) oRMBEEZENMIGIHEEE CGRER)
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18 TJyb, vURZBTAHTaF VT 5 (We941-BS) DIk RSN
Bl LD MEEREE, XU A VT INA DR RAT H Dy
BRETHRNEGE  AFFFL (TaF VT A2EHES LT 54507
) ORSGEREZETMGEIHBEEE GR%EE)

1 9 Expanded SYNOPSIS of the Toxicological Studies with WE 941 BS
(Brotizolam), ~X— U H—A U F A LXK AF 4 B P ¥ R
HHREE AT T FN (TaF VT L5095 ET5E0ERK) O
R BRI R DR E R CGRRE#)

20 18Ak ¥4, Alexander KAST, &[] fEA, Pl WEF, S2MM, K3 AT,
Brotizolam @7 v MIBiT 22 EVHAEEERER, EXLPZE, 1985,
16(2) , p.281-293

2 1 INVESTIGATION OF THE EFFECTS OF ACUTE ORAL
ADMINISTRATION OF WE 941 BS IN CONSCIOUS MONKEYS, ~<— U
VHA VTN DRI RAT 4 B D SUBREAHAENER  AF T T
N A(TaF YT RAEEDRES LT HEOERA) O/ R RESEMICERS
fEER CREEX)

2 2 Brotizolam (We 941-BS), Nitrazepam 3 & U8 Flurazepam ® 5 v MZH
5 5 EMROREIZ L DO ESMEEERR, N~ o H— oA H
NADLXBFRXAFT 4 T N BERERERNEE  ATF T oF L (TrFV S
Ly & T HHFOEHAD) O/ GMBERZENMRLIMEGEE GFF
#)

2 3 Subacute toxicity study We 941-BS following intravenous
administration in beagles -duration 4 weeks-, ~X— U ' —A L F A
AXPIATF AT NUBRREHHRNER . AT T oFL (TaF Tk
BEED & T HEOERA) ORMEREEFMICRIMEER GeFER)

2 4 Subacute toxicity study of the substance We 941-Bs in rhesus monkeys
(Macaca mulatta) following oral administration -Duration 13 weeks-,
N=Y Y H=A U TINA LR IAT 4 BT X SUBRESH NG : A5
TrFN (TaFY T hEBRRG LT AEOERA) O/ SEEEZEMN
WIRDMRER CREXR)
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2 5 Chronic toxicity study of the substance We 941-BS in rats with oral
administration -Duration 18 months-, X— 1Y ' —A Z /g LR R
TARTw RUBRESHBERNER AT T oFAN (TaFY T LGS
ETDHEOERAD) ORMEREETMICELSHEEE RFER)

2 6 We 941 BS Carcinogenicity study of 2 years duration in the rat
following oral administration, ~X— U > H—A L F /g A KNAF 4 H
Uy RUBKEHERNER  ATFSUFN (TuF YT AEEDESETS
FOBEFE) ORMEREEFMIIRIMREL REE)

27 R #if, Alexander KAST, {H5L #4, Brotizolam O N5z L 54
FEEMRER T v MRV ZMEIRRT - EIRYIE, SREEASEOEEY - 2
AR GHBRY N U H IR 2B ERRHRERR, EXLFE, 16(9),
1985, p.818-838

2 8 Teratogenicity Study of We 941-BS in Rats, ~X— 1 H— A ¥ A
ARBIRAFT L AP RUOBREHHERNER : AFSoFL (FuFyT0%
ARG & T DFEOERA) O/ SBEEETMICRIMERE CRER)

2 9 Teratology Study with Brotizolam (We 941-BS) in Rats Dosed by
Gavage during the period of Organogenesis, X— U » H—A L # )Lt A
NEATFT A I RUBEREHERNER : AFS50FN (TuFr/SarE
B & T 2E0EHA) O/RMBEEETIMICHRIMEEE RER)

3 0 Teratogenicity Study of We 941-BS in Rabbits, ~X— YU » H—A1 4L/
ADLXBNRAT 4 BT R REHEREE : AFToFA (TrF VST A
EHOED LT 2FEOEHAD) OB MRBEZETMIRIBREE CREE)

3 1 Perinatal and Postnatal Investigations of the Substance We 941- BS on
Rats (Test No. A 92), _X—U B —A U FANL AP RAT 45D % 508k
RNEHHERNER AT T UFN (T aF Y T AE2HBIES LT 240EFA)
DR EFMRIHREER REXR)

3 2 Perinatal and Postnatal Study of the Compound We 941 BS in Rats,
R=Y U H—=A P HFNNA BRI RATF 4 T D% RUBRESHENER : AT
TFNATRFY T AERYRS ETHEOERA) OR BEEEZETM
IR D RER CRER)
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33 EBR B, R)EK BT, K& BT, Brotizolam OMEIZ L 2B TFEHRE
FLABR, EKHER L5, 1984, 12(1) , p.121-123

3 4 Studies on the possible mutagenicity of metabolites in urine of
brotizolam (We 941-BS)-treated mice and rats: Testing for
point-mutagenic activity with Salmonella typhimurium (GRAZF)

35 We 941 BS Unscheduled DNA synthesis assay in human embryonic
cells, X—=VU o H—A VTN AXNAT 4 H TV ¥ XUBRREHHENE
B AT T UFN (TaF YT ABEDRGE T HEOERE) O MEE
RS R A MR ER CRRK)

36 We 941 BS: Induction of morphological transformation in C3H/10T1/2
cells, X—=U U H—A VTN AR PMAT 4 BT ¥y X UBRRESHERNE
B AT FN (TaF VT LaERMRGET2EOEHAD) OR SRR
HETMIELIHRER RER)

3 7 Mitotic Gene Conversion In Saccharomyces Cervisiae D4, ~<— 1V I/

A=A LT INA DR AT 4 BT N ORRESHENER AT S T

(TuFY I LeBRS T DFOENA) ORGEBREETMIIGROHE
REE (RFER)

3 8 Determination of mutations at hypoxanthine guanine phosphoribosyl
transferase locus in V79 cells: HGPRT test, X— Y W —A T/ g A
NRERAT A AT AN HAESHAERNEE AT T FN (TaF Yy T705K
PR ETOHOERA) ORMMERZEFMIHRIMEEL (REXK)

3 9 Studies on the possible mutagenicity of highly polar metabolites in
blood plasma of brotizolam-treated rats and mice: Testing for
point-mutagenic activity with Salmonella typhimurium, ~X— VU > —A
YTNNA BN AT AT N OBERS NG AT T T (T
FV T LEFEIRT ETDFOERAD) ORMEREEMICIR 2 fMEER

CR¥ER)

4 0 Cytogenetic study in Chinese hamster of We 941-BS, ~— U > H—A1
TNNA LR NAT 4 B XUBRKERHERNER : AT 7 0F 0 (T uF
VT LERBES ETHFEOERA) O/ LEEFEFTMICGRIHEER (R
#3K)
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4 1 Expert report on the possible mutagenic activity of the substance “We
941 BS” as evaluated by the micronucleus test, ~X—U > H—A /7 /L~
A LXRRAT 4 AT NUBRESHENER AT 0F 0 (FuF VI A
RS ETDFOERA) ORGBEZENMICRIMEEE REX)

4 2 Study of the mutagenic activity of the substance “We 941 BS” by the
dominant lethal test, ~—U > H—A »HANA LR IATF 4 D% R0
BRAESHHERNEE : XTI 0FN (TuF VI rx2F7hR0LT5F00EH
) OoBSEEEENMICRIMEER CGRERXR)

4 3 Pharmacological Study of Brotizolam: Effect on the cardiovascular

function and autonomic nervous system, X— VY A —A TN A A

FAT 4 AT RUBRKRESHHRNER : AT T 0TV (TaF VT 05/
FRAT & D4 DERF) ORMBEEETIMIRIBEER CRER)

4 4 Sato Katsuhiko, Matsuda Hiromi, Hayashi Masaaki, Shibuya Takeshi,
Pharmacological Studies on Brotizolam, a Thienotriazolodiazepane
Derivative with Special Reference to Central Nervous System and
General Pharmacology, J.Tokyo.Med.Coll., 1985, 43(4) , p.649-660

4 5 Pharmacological Study of Brotizolam: Effect on smooth muscle and
other organs, X— U U W —A U FNANA LXK RAT 4 T XRUBRRSH
HRNEE : AT 0FN (TaFY T a2 2HHMSETHEOENA) O/
safEE BT R A BB (REFE) |

4 6 EEG studies on rabbits with WE 941-BS to determine a “no effect
dose © N—Y H—A U TNNA LRXERAT 4 IV RS HERNE
B AT T TN (TaFY T AERERRS T HEOERAD) Of SERE
HET MR I MRE R (RER)

4 7 The effect of We 941 BS on thyroid hormones.Interim report on a
special study in rats, X—U 2 H—A T NNA LRI RAT 4 TV N8
AESHHNEE AT T FN (TaF VT 2 2BHRS & T5F0ERA)
DESBEZEFMARI2MRER RER)

4 8 Effect of We 941 BS on T3, T4 and TSH in the rat, ~X—V » H—A 4
NWNA DRI AT 4 AT NUBRREHEREE . AT 7 0F0 (TeFY
T LAY LT AEOERA) ORLEBEEEFMICHEIEIER R
HK)
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4 9  Preliminary report on the influence of We 941 BS on certain
parameters possibly associated with thyroid function in the rat, ~<—1VY
T=A T NNA LR NAT 4 BV R EHHERNER : AF T F

(T aFY T LB ETHHEOERT) O&MEREETMICIEDHE
REH CRER)

50 Lendormin tablets (We 941) Phase III Assessment of thyroxine levels
after 14 days’ administration of Lendormin in man, ~X—Y > #H —A >4
WONA DN AT 4 T NBFEREHERNEE  AF S5 0F 0 (FTuFy
T LAREHES ETHEOERA) O LEREENMICRLIFREL Gk
)
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5 2 Finch, J.M, Capen, C.C.;; A mode of action for induction of thyroid

gland tumors by Pyrethrins in the rat.; Toxicol. Appl. Pharmacol. 20086,
214, p.253-262
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T T T MNIFIREE G D\ NIHRHREAZEORFFED 51755538 R, X 4177 2-bromo~thieno-
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“CIEE T 0T YT AEWHA BBRIC 2 g/ke PRE/FEESAIRPIRE- L. IR, SR
MR (M#E. AP, RENG., BB, MBI, AT o7 w5 AEEERIE LT, MEC
L ABMEDYEREIN RO, 85 7 H%ICRELTEE C) 2. 83ngeq/ml 75>m&>€>ﬂ

&535%5@& i%0.53 ng eq/ml FTRHBD T, 1.2 KE) L. &5 36 BFEHLIC
0.01 ng eq/mL ETHA LTz (T,,5 B, FLHCid. #WlEEsl 7 % T C 0. 08 ng eq/mL
DR B, 47 FFRICIR R £ T Uiz, SR BRI E0TE (%5
6.5 FFfEI% : 3.54 ng eq/mL, 24 BFH 1 1. 24 ng eq/mL, 72 BH : 0.56 ng eq/mL) - & OV
(x5 6.5 Rl : 1. 12 ng eq/mL, 24 BERE] : 0. 13 ng eq/mL. 72 FFE : 0.02 ng eq/mL)
TR LIV, Al CIIIR G 72 We#ih F CHA D AVRFREE DSRS0 BT, 1L 30 55 Th -1z,
ABIHRICIdd% 5 6. 5 BEfEH% : 33.61 ng eq/mL. 24 B¥H : 3.94 ng eq/mL. 72 BEE : 0.01 ng
eq/mL 2338 b, FHRKRONEIFF OEREIIV - FhOBSIZ BT HISEThH -7,

. v v e



3. MNEEWININT AR
(1) sfroomss
O GBI a : TaF T A

@ SHEOHE :
HAT = 75 7TRICE 0 | SR SEMERIIT B IEREMAREE S TL 5,
RN I (0=3) C, FhH1 93%. JBH5 79%. Tl 01%. &k 90%. /]\B% 80%.
Hit 84%.

(2) MBI A3
O U7 aF YT HELTO0.002 mg/kg KB/ B (EFHE) B0, 004 mg/ke {AFE/ A
(2f58) % 3 HIHEEE L CRIRNIRE LT, BfB54% 280, 1. 2. 3RS A
DFFA, REMA. FHE. BIEROVINBIC R 57 msry 7 LBRERLTIORT,

TRFVTLE LT, 0.002 mg/kg HE/ H RN, 004 mg/ke (ATE/ A % 3 A ki L CHIRAIIES- LT & F

MR OT a5 N (ppm)
FHERH A NERA iRb
B 18) e 2158 W 2458 R 255
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ey A () | BAEETYT | EEEE | EU o | sk | aEmE
ppm ppm ppm ppm
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ERYTHROMYCIN

First draft prepared by
Adriana Fernindez Suarez
Buenos Aires, Argentina
and
Richard Ellis
Myrtle Beach, Seuth Carolina, United States

IDENTITY

Chemical names International Union Pure and Applied Chemistry (IUPAC) name:
6-(4-dimethylamino-3-hydroxy-6-methyl-tetrahy dropyran-2-yhoxy-14-ethyl-
7,12,13-trihydroxy-4-(5-hydroxy-4-methoxy-4,6-dimethyl-tetrahydropyran-2-
yl)oxy-3,5,7,9,11,13-hexamethyl-1-oxacyclotetradecane-2,10-dione)

C.A.S. number 114-07-8

Synonyms and abbreviations

Mixture of macrolide antibiotics, the main component (erythromycin A) being
(3R, 4S, 58, 6R, 7R, 9R, 11R, 12R, 138, 14R)-4-[(2,6-dideoxy-3-C-methyl-3-
O-methyl-o-L-ribo-hexopyranosyl)oxy]-14-ethyl-7,12,13-trihydroxy-
3,5,7,9,11,13-hexamethyl-6-[3,4,6-trideoxy-3dimethylamino-B-D-xylo-
hexopyranosyl)-oxyJoxacyclotetradecane-2,10-dione

Structural formula See next page.

Molecular formula C37HeNOy 3
Molecular weight Erythromycin A: Mz = 734; Erythromycin B: Mz = 718;
Erythromycin C: Mz = 720

OTHER INFORMATION ON IDENTITY AND PROPERTIES
Appearance White or slightly yellow powder or colorless or slightly yellow crystals

Degree of purity Erythromycin B <5.0%
Erythromycin C <5.0%
Any impurity <3.0%
Sum of impurities < 7.0%

Qualitative composition of impurities
N-demethyl-erythromycin A, anhydroerythromycin A, erythromycin A enol
ether, pseudoerythromycin A enol ether, erythromycin E, erythromycin F.

Description of physical properties
Slightly hygroscopic, slightly soluble in water but less soluble at higher
temperatures, freely soluble in alcohol, soluble in methanol, sensitive to
light.



o CHs

Three erythromycins are produced during fermentation. Erythromycin A and B contain the same sugar
moieties, desoxamine and cladinose (3-O-methylmycarose). They differ in position 12 of the
aglycone, erytronolide, A having a hydroxyl group. Erythromycin C contains desoxamine and the
same aglycone present in A, but differs by the presence of mycarose instead of cladinose (Merck
Index). The principal product is erythromycin A with small proportions of B and C.

INTRODUCTION

Erythromycin was first reviewed by the Committee in 1968. No ADI was established but acceptable
levels of residues were defined in milk (0-0.04 mg/ml), meat and eggs (0-0.3 mg/kg) (FAO/WHO,
1969).

Pharmacokinetic and metabolic studies in experimental animals, target animals and humans were
evaluated, including original studies in calves and chicken and three new non radiolabelled residue
depletion studies in chickens, two in laying hens and one in turkeys and the description and validation
of the analytical methods used.

Conditions of use
General

Erythromycin, a macrolide antibiotic is effective in vitro against Mycoplasma, Gram positive Coci,
Neisseria, some strains of Haemophilus, Corynebacterium, Listeria, Pasteurella mutocida, Brucella,
and Treponemes. Proteus, Pseudomonas and E.Coli are relatively resistant to the drug. In veterinary
medicine, this compound is used for the treatment of clinical and subclinical mastitis in lactating cows,
for the treatment of infectious diseases due to erythromycin sensitive bacteria (cattle, sheep, swine,
poultry) and for the treatment of chronic diseases due to mycoplasma in poultry (EMEA, 2000). In
Europe, for broiler chickens and laying hens, the most often recommended dose (as erythromycin
base) is 20 mg/kg/day. Uses and dose ranges are presented in Table 1.

=



Table 1: Formulation and dose ranges of erythromycin

Formulation Country Dosage
Erythromycin thiocyanate Belgium 20 mg / kg / day for 5 days

Oral powder France

5gperl00g Germany

Netherlands

20 mg / kg / day for 5 to 7 days

International

5 g of erythromycin in 100 liter of drinking

10 gper 100 g

zone* water for 3 to 5 days
Erythromycin thiocyanate Greece Curative treatment:
Oral powder 2-4 g of product / liter of drinking water
5.1 gper100g Preventive treatment:
1-2 g of product / liter of drinking water
Erythromycin thiocyanate France 20 mg / kg / day for 3 days
Oral powder Algeria 10 g of erythromycin / 100 liter of drinking

water for 3 to 6 days

Erythromycin thiocyanate

Ireland and

25.5 mg / kg / day

Oral powder United Kingdom | for 1 to 5 days
16.5gper 100 g
Erythromycin thiocyanate France 20 mg / kg / day for 3 days
Oral powder Greece 50 mg/ kg / day for 3 days
20 g per 100 g Spain 130 mg erythromycin / liter of drinking water
or 0.65 g erythromycin / liter of water
For CRD: treatment for 5 days.
For infectious coriza and sinusitis:
treatment for 7 days
International 20 g of erythromycin in 200 liter
zone* (prevention) or 100 liter (treatment) of

drinking water for 3 to 5 days

International

5 g of erythromycin per liter of drinking

29.6 gper 100 g

zone* water for 1 to 5 days
Erythromycin Phosphate Ireland and 25.5 mg/ kg /day for I to 5 days
Oral powder United Kingdom

* Countries other than the European Union and United States

PHARMACOKINETIC AND METABOLIC STUDIES

Absorption

Erythromycin base is destroyed by gastric acid, except if administered with a protective enteric
coating. Acidic media degrades erythromycin rapidly to form derivates with little antimicrobial
activity. Erythromycin stearate is more stable, however in vitro studies have demonstrated that
erythromycin stearate dissolves in gastric acid, retains only 2% antibiotic activity and is rapidly
destroyed (DiSanto and Chodos, 1981; Periti et al., 1989; Martindale, 1989). The major site of
absorption in rat, dogs and humans is the small intestine. Erythromycin is only slightly absorbed from
the stomach. In man, absorption occurs mainly in the duodenum (Anderson et al., 1959; Huber, 1977).

Humans
In humans, erythromycin is rather slowly absorbed after oral administration. Peak serum

concentrations occur 1 to 6.3 hours after dosing and vary from 0.1 to 4.8 pg/ml, depending on the
formulation, and the coating of erythromycin administered. The oral absorption is less than 50% and



erythromycin is degraded by gastric acid. It is absorbed in the small intestine as erythromycin base
(DiSanto and Chodos, 1981; Griffith and Black, 1970; Burrows, 1980).

The oral bioavailability of unprotected erythromycin base and salts is less than 50 % of the dose. Food
reduces the absorption of erythromycin (Griffith and Black, 1970; Burrows, 1980). Wilson and Van
Boxtel (1978) observed that erythromycin propionate and stearate were better absorbed before rather
than after breakfast.

Laboratory animals

In laboratory animals, erythromycin is rather slowly absorbed after oral administration in laboratory
animals (except rats). Oral administration of propionyl erythromycin (25 mg/kg) in rats did not
produce high peak serum concentrations (<0.1pm/ml). However, the maximum serum concentration
was reached rapidly (1 hour after administration). At the end of six hours following oral
administration, only a trace of antibiotic activity was found in rat serum (Anderson et al., 1959).

Calves

In calves, 2 hours after a single intramuscular treatment of 5 mg erythromycin/kg b.w., the mean
highest concentration in plasma (0.652 pg/ml) was reached. Twelve hours after treatment, the
concentration of erythromycin in serum was about 0.22 pg/ml. After repeated intramuscular treatments
of 5 mg erythromycin/’kg bw/day for 5 days, no accumulation phenomenon was observed (Report PK
5251/E-00).

Chickens

In chickens, 30 minutes after the beginning of a repeated administration of erythromycin via drinking
water at a dose of 25,000 IU/kg b.w./day for 3 days (approximately 27 mg/kg b.w.), the average serum
levels ranged from 0.11 to 0.22 pg/ml. After the last administration, serum levels declined to
approximately 0.04 pg/ml (Report PK 8400/E-00).

Distribution
Plasma protein binding

In humans, erythromycin is highly bound to plasma proteins. The extent of protein binding is >74% in
vitro and >90% in vivo (Wilson and Van Boxtel, 1978). Erythromycin undergoes a relatively low
extent of binding to bovine serum proteins (37-43%) (Baggot and Gingerich, 1976).

Milk protein binding

Studies show that antibiotics are bound only to a minor extent to milk proteins. However, the unbound
fraction of erythromycin may be decreased because it may be bound to milk casein. Erythromycin is
<25% bound to dry udder secretion and to dry udder tissue homogenates (Ziv, 1980).

Serum levels

According to Wilson and Van Boxtel (1978), dose levels of 250 mg of erythromycin base or
erythromycin stearate in adults produce similar peak serum concentrations (0.4 pg/ml) within 2-4
hours after oral administration. In cattle, after intramuscular administration of erythromycin in cattle,
peak serum concentrations are maintained for several hours and then decline slowly. The 12-hour
levels are about 25% of peak concentration (Burrows, 1980).



The elimination half-life (T:;) of erythromycin following intravenous injection of a single dose in
different species is shown in Table 2.

Table 2: Elimination half-life of erythromycin following intravenous injection

Species Dose T, : References
Cow 12.5 mg/kg | 3.16 + 0.44 hours | Baggot and Gingerich,1976
Dog - I hour Burrows, 1980
Man 100mg | 1.02 4+ 0.17 hours | Wilson and Van Boxtel, 1978

Tissue distribution

Animal studies indicate that erythromycin is well distributed in the body and tissue levels (e.g. liver,
spleen, kidneys, and lungs) are generally higher than serum levels and persist longer (Wilson and Van
Boxtel, 1978). :

Humans

In humans, erythromycin is distributed to various tissues and fluids. About 10% of erythromycin is
estimated to cross the placenta and fetal blood levels are no higher than 10% (usually closer to 2%) of
those present in normal circulation. An estimated 0.1% of a daily dose appears in breast milk in
pregnant women (Wilson and Van Boxtel, 1978).

Rats

In rats given 100 mg erythromycin base per kg bw orally, erythromycin is concentrated in the liver,
sub maxillary glands, spleen, adrenals, tungs and kidneys two hours after administration. Large
amounts are also found in the thymus, skin, muscle, reproductive organs and heart (Lee et al., 1953).

Twenty hours after an intravenous treatment of 10 mg erythromycin (N-methyl-'*C-erythromycin, 8
1Ci) to rats, about 37-43% of the administered dose is recovered in the intestinal tract plus feces, 27.2
- 36.1% in the urine, and 21-29% in the expired air. It is rapidly metabolized in the liver, mainly
through a demethylation process, and excreted in the bile as des-N-methyl-erythromycin, the major
metabolite, present only in the bile and in the intestinal contents of rats. The isotopic methyl group is
eliminated in the expired air as C0, (Lee et al., 1953)

Cattle

After intravenous administration, erythromycin is widely distributed in cows. The apparent volume of
distribution (Vd) is 0.8 liter/kg. Tissue concentrations are higher than serum concentrations and
erythromycin concentrations in milk of lactating cows (the dose fraction recovered in milk is 3.8%. At
6 hours, the percent of the dose of erythromycin in the central and tissue compartments were 6 and
19%, respectively, with 75% of the dose eliminated (Wilson and Van Boxtel, 1978; Ziv, 1980a).
Compared to adult cows, a larger apparent volume of distribution and a higher body clearance rate
were determined in calves (Burrows, 1980).

In lactating cows, erythromycin was well distributed in the body and mean erythromycin
concentrations in renal cortex, muscle and liver varied from 0.09 to 0.14 pg/g tissue, 16 hours after a
single intramammary application of 1200 mg erythromycin base. The highest concentration was
observed in the liver (Nouws and Ziv, 1979).

Five hours after intramuscular administration of erythromycin anhydrate (8.3 mg/kg bw) in cows,
renal, muscle and liver concentrations were 0.11 to 0.92 pg/g, with the highest values in the liver. Ata



dose of 9 mg/kg, concentrations were less than 0.03 to 0.06pug/g; 67 hours after intramuscular injection
of erythromycin base, the renal cortex concentration was 0.1 pg/g following a dose of 17.5 mg/kg
(Nouws and Ziv, 1979).

Metabolism

The metabolism of erythromycin has been studied in different animal species and in humans. (Lee et
al, 1956a; Lee et al, 1956b; Wilson and Van Boxtel, 1978; Pineau et el., 1990; Tsubaki and Ichikawa,
1985). These studies show that erythromycin is rapidly metabolized in the liver, mainly through an N-
demethylation process in both rats and dogs and in the liver microsomal system of rabbits.
Collectively, these studies strongly suggest that the metabolism of erythromycin by N-demethylation
occurs in all species tested. Des-N-methyl-erythromycin is the major metabolite and the only
microbiologically active metabolite of erythromycin. However, the antimicrobial activity is
presumably low and the only form of erythromycin known to be active in vivo is the free base. It is
excreted in the bile and eliminated through the faeces. Only erythromycin was found in the liver and
the absence of des-N-methyl-erythromycin indicates that it is excreted in the bile immediately after
erythromycin demethylation. It is absorbed from the intestinal tract but the very minute amount of des-
N-methyl-erythromycin available in the body may explain its absence from urine.

The hepatic cytochrome P-450 isozymes that catalyse erythromycin demethylation in rat are highly
similar to the form of liver cytochrome P-450 present in rabbit, hamster, gerbil and mouse and this
may also extend to humans since human liver contains a protein equivalent to the rat cytochrome P-
450. Similarly, a high degree of similarity was found between the ovine cytochrome P-450 involved in
N-demethylation of erythromycin and the form isolated in rabbits. This suggests that an equivalent
form of these liver cytochrome P-450 isozymes, with similar catalytic activities, is present in the
species tested. In cattle a form of cytochrome P-450 isozyme exhibiting a high catalytic activity for N-
‘demethylation was found; this activity was not measured for erythromycin but for other substrates
having a N-methyl group structure.

Excretion
Renal excretion

In humans, the portion of an erythromycin dose excreted in the urine varies from 0.02 to 20% and the
elimination half-live may be prolonged in renal disease. However, except complete renal failure, renal
impairment has only a minor impact on the pharmacokinetics of erythromycin (Wilson and Van
Boxtel, 1978).

Urinary excretion of erythromycin accounts for approximately 10% of an administered oral or IM dose
(Burrows, 1980). Twenty hours after administration of isotopic erythromycin in rats, 27 to 36% of the
radioactivity was recovered in the urine (Lee et al., 1956a).

Faecal Excretion
In humans, 15% of an administered dose was excreted in the bile (Griffith and Black, 1970).

In rats, erythromycin and its metabolites are excreted mainly by way of bile, but in part, also by direct
passage through the intestinal wall (Baggot and Gingerich, 1976). Two hours following intravenous
injection of isotopic erythromycin, 15.1% of the dose was excreted in the bile (Lee et al, 1956b).
Twenty hours following intravenous injection of isotopic erythromycin, 37-43% of the radioactivity is
recovered in the intestinal tract plus faeces (Lee et al. 1956a). An enterohepatic recirculation may also
contribute to the high concentrations of erythromycin in faecal samples (Kroboth et al., 1982).



Pharmacokinetic studies in calves and poultry
Calves

A 1988 study (Report PK 5251/E-00) was performed in calves to determine:
* The pharmacokinetics and bioavailability of erythrocin (erythromycin thiocyanate) injectable
following single and multiple IM administrations
» Pulmonary levels after a single IM administration of erythromycin
» Residues of erythromycin in tissues after multiple IM administration of injectable erythrocin
Erythromycin concentrations were assayed by a microbiological method on agar medium using
Micrococcus Luteus as the sensitive organism (LOD: 0.02 [U/ml in serum; 0.161U/g in all tissues).

Erythromycin was administered as a single intravenous injection to five calves at a dose of 5 mg
erythromycin activity/kg. The study demonstrated a large apparent volume of distribution (Vd area, or
VdB 1.95 Vkg), a short mean residence time (MRT 2.36 h) and an efficient ability of the organism to
remove the drug (CI 0.77 I/kg/h). As a second experiment in the same assay, a single intramuscular
injection of a dose of 5 mg erythromycin activity’kg was administered to seven calves. Good
bioavailability was observed (F 95%). Compared to the intravenous route, the elimination half-life and
volume of distribution was apparently increased. This could be related to a slow-rate of absorption
from the injection site.

In another study, three calves received five consecutive intramuscular injections in the neck or gluteal
muscle at a dose of 5 mg/kg at 24-h intervals. No accumulation was observed. The peak concentrations
observed after each injection were similar to the C,,, values obtained after a single injection.

In a third study, ten calves received a single intramuscular injection in the neck or into the gluteal
muscle alternatively at a dose of 5 mg/kg erythromycin during five days. Drug levels in lungs were
always higher than in serum. These data are consistent with the well-known higher tissue than serum
concentrations of erythromycin.

In the fourth study, ten calves received a single intramuscular injection in the neck or into the gluteal
muscle alternatively at a dose of 5 mg/kg erythromycin during five days. Liver, kidney, muscle non-
injection sites, the last three injection sites and fat tissues were collected at different withdrawal times
after the last injection. Five days after the last injection, the tissues were free of antibiotic residues
except some injection sites. Seven days after the end of the treatment, all tissues, including injection
sites were negative. One calf slaughtered ten days after the last injection confirmed these results.

Poultry

A study (Report PK 8400/E-00) was performed in poultry to determine:
e Pulmonary and blood levels of erythromycin after a drinking water medication for three
consecutive days
* Residues of erythromycin in chicken tissues after administration by oral route in drinking
water for three consecutive days
s Residues of erythromycin in whole hen eggs after a drinking water medication for seven
consecutive days

In the first study, 168 adult broilers were given erythromycin thiocyanate in their drinking water for 3
consecutive days. The treated water was changed every day but the water consumption during
treatment was not measured. Assuming that the water consumption was similar during the treatment
period and before treatment, where water consumption was 235m1/chicken on average, the dose could
be estimated to be 25 mg/kg/day. Blood and lung samples (2-10 birds/sampling time) were collected
before the first administration and at:

e 30 min, th, 2h, 3h, 4h, 6h, 8h, 9h and 24h on day 1 and 2 of medication



e 30 min, 2h, 3h, 4h, 6h, 8h, 9h and 24h on day 3 of medication
e 3h, 4h, 6h. 8h, 9h and 12h after the end of medication

The microbiological method using Micrococcus Luteus as the sensitive organism was used to
determine blood and lung levels (LOD: 0.02 IU/ml of serum; 0.2 [U/g tissue). Similar but low serum
values were noted during the whole treatment period (0.03-0.2 TU/ml, on average), although large
variations were observed between broilers,. possibly due to differences in individual water
consumption. Higher pulmonary (0.5-1 IU/g) than serum levels were observed during the three days
treatment, with maximum levels occurring 4 - 12 hours after each changing of medicated water and an
elimination time of eight hours. In samples collected 12 hours after the end of the medication,
pulmonary levels were below the limit of detection.

In the second study, 15 adult broilers received one dose of erythromycin thiocyanate estimated to be
25 mg/kg/day by the oral route in their drinking water for 3 consecutive days with the treated water
changed every 24 hours. At 3, 5, 7 and 10 days after the end of the treatment, the chickens were
slaughtered and liver, muscle, fat and skin tissues were collected. The microbiological method noted
above was used (LOD: 0.2 IU/g tissue). In all cases the amounts of erythromycin in chicken tissues
were below the detection limits 3 days after the end of the treatment.

In the third study, 40 laying hens received the same treatment as the broilers in the previous
experiment for seven consecutive days. Five eggs were collected at 3, 5 and 7 days during treatment.
Erythromycin was determined in the whole egg with the microbiological method (LOD: 0.06 pg/ml
whole egg). Concentration levels of the drug were below the detection limits six days after the end of
the treatment.

RESIDUE DEPLETION STUDIES IN TARGET ANIMALS AND IN HENS’ EGGS

No radiolabelled study was performed. The following new original residue depletion studies with
unlabelled erythromycin were performed in poultry:

Table 3: Residues depletion studies with erythromycin in target animals and eggs

Species Dose Study number
Chicken | 20 mg/ kg / day MPK/5814/9812
for 3 days MPK/Erythromycin/9957
20 mg / kg / day MPK/5814/0301
for 8 days
50 mg / kg / day MPK/210H1/0148
for 3 days
Laying | 20 mg/kg/ day MPK/5814/9908
hens for 3 days MPK/Erythromycin/9961
20 mg / kg / day. MPK/5814/0417
for 7 days
Turkey | 20 mg/kg/ day MPK/5814/0225
for 3 days

The maximum recommended therapeutic dose is 20/mg/kg/day. The route of administration, the dose
and the species are those intended for therapeutic use. These studies were performed in accordance
with GLP and the European Community guidelines 87/18/EEC and 88/320/EEC, including all
supplements published up to the day of the corresponding study start.
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Residue Depletion Studies in Chicken

¢ Chickens treated for three consecutive days at the maximum recommended dose

(MPK/5814/9812 and MPK/Erythromycin/9957)

A residue study was performed in order to assess the depletion of erythromycin and its metabolites (N-
desmethyl erythromycin A) in edible tissues of broiler chickens after repeated administration. The test
product was erythromycin thiocyanate 20% oral powder. Thirty six chickens (18 males and 18 females
plus 6 extra birds to replace any that might become ill and not meeting the inclusion criteria were
selected for the 7 day acclimatization period) were treated by oral administration of 20 mg/kg/day of
erythromycin for 3 consecutive days. All birds belonged to the same strain, TR 551, and were healthy
when they received the treatment. For the entire duration of the study, the experimental broiler
chickens were in premises at temperature and hygrometry ranging from 16 - 20 °C and 46 - 76%,
respectively. Animals were kept in individual cages and all animals were exposed to an alternating
cycle of illumination (12 hours of light followed by 12 hours of darkness). Animals received an
individual daily ration of maize, soya, sunflower and wheat supplemented with vegetables and had free
access to water. They weighed 0.9+0.1 kg at the beginning of the treatment. Six animals per sampling
time were slaughtered at 1 day, 2 days, 3 days, 4 days and 5 days after the end of treatment. Individual
edible tissues collected from animals were: 100g of pectoral muscle, 100g of liver, 100g sample of
kidneys and 100g of fat and skin in natural proportions.

A specific HPLC method coupled to a mass spectrometer detection system (LC/MS/MS) was used to
determine erythromycin A, B and C and N-desmethyl-erythromycin-A in chicken tissues.
Antimicrobial activity was measured by a microbiological plate assay. Erythromycin B and C were not
detected in all samples, therefore only erythromycin A and N-desmethyl-erythromycin-A were
reported. Mean concentrations of erythromycin A measured by both methods were below the LOD or
the LOQ for all tissues at 1, 2, 3, 4 and 5 days after the end of the treatment (LOQ: 100 pg/g for all
edible tissues and for both methods; LODs for the LC/MS/MS method were: 25 ug/kg for kidney, 30
pg/kg for liver, 3 pg/kg for muscle and 5 ug/kg for skin + fat; the LOD for the microbiological method
was 50 ug /kg for all tissues). Mean concentrations of N-desmethyl-erythromycin A are presented in
the following table.

Table 4: Mean concentrations of N- desmethyl-erythromycin A in edible tissues of broiler
chickens receiving 20mg/kg/day for 3 days

Slaughter Muscle Fat/skin Liver Kidney

time after (ng/kg) (ng/kg) {ng/ke) (ng/kg)

theendof |HPLC [Micro | HPLC | Micro HPLC | Micro |HPLC [ Micro
treatment

1 day <LOD |<LOD |<LOQ | <LOD <LOD |<LOD |<LOD |<LOD
2 days <LOD | <LOD |<LOD |<LOD 282* | <LOD |<LOD |<LOD
3 days <LOD | <LOD |<LOD |<LOD 163* | <LOD |<LOD |<LOD
Note: * one value

Results also show that only small concentrations of N-desmethyl-erythromycin A were measured by
HPLC in liver up to 3 days in only two individual samples after the end of the treatment. For days 4
and 5, concentrations of the metabolite were under the LOD. Because the depletion rate of the residue
was very rapid in all edible tissues, it was not possible to provide any correlation between both
methods in broiler chickens.

Following the selection of Erythromycin A as the residue marker in edible tissues of broiler chickens,
the following additional residue depletion studies were performed in the broiler chickens with different
doses.



o Chickens treated for eight consecutive days at the maximum recommended dose
(MPK/5814/0301)

Thirty six broiler chickens (18 males and 18 females plus 6 extra birds to replace any that might
become ill and not meet the inclusion criteria) were selected for the acclimatization period (10 days)
before the beginning of the treatment. The animals had an approximate age of 8 weeks at start of
treatment and a mean weight of 1794g (1423-2154g). They were fed ad libitum with a pelleted
concentrate ration and had free access to water. Chickens were treated by oral administration of 20%
erythromycin A thiocyanate via drinking water at 20 mg/kg/day of erythromycin for 8 consecutive
days. Six animals per sampling time were slaughtered at 12 hours, 1, 2, 3 and 4 days after the last
administration. Individual edible tissues were collected from animals as follows: 400g sample of
breast/leg muscle, entire liver, both kidneys and 200g sample of fat and skin in natural proportions.

The concentrations of residues in edible tissue were analyzed with the same LC/MS/MS validated
method as the above reported study. Mean concentrations of erythromycin A were below the LOD or
the LOQ for all tissues at 12 hours, 1, 2, 3, and 4 after the end of the treatment. The study
demonstrated that, whatever the duration of administration, the 20 mg/kg b.w. dose of erythromycin,
leads to concentrations of residues in edible tissues below the limit of quantification.

e Chickens treated for five consecutive days at two and one-half times the maximum
recommended dose (MPK/210H1/0148)

A total of 36 broiler chickens (18 males and 18 females plus 6 extra birds to replace any might become
ill and not meet the inclusion criteria) were selected for the acclimatization period (10 days) before the
beginning of the treatment. The study was performed with a dose of 50 mg/kg body weight. The test
product was a powder containing 5.5% erythromycin thiocyanate. The animals had an approximate age
of 6 weeks at start of treatment and a weighed 800-1000g. They were fed ad libitum with a commercial
feed and had free access to water. Chickens were treated by oral administration via drinking water for
five consecutive days. Six animals per sampling time were slaughtered at 6h, 10h, 24h, 2, 5 and 7 days
after the end of treatment. Individual edible tissues collected from animals were: 200g of muscle,
entire liver, both kidneys and 40g of fat and skin in natural proportions. Erythromycin A was assayed
with the same validated LC/MS/MS method as in the two previous studies. The results are presented in
Table 5.

Table 5: Mean concentrations of Erythromycin A in edible tissues of chickens treated with
50mg/kg/day for 5 days

Sampling time after Muscle Fat/skin Liver Kidney
the end of treatment (ng/kg) (ug/kg) (ng/kg) (ng/kg)
(hours)
6 133+ 16 131 +£35 3220 + 2080 308+ 170
10 <LOQ <LOQ 1760 + 2840 185+ 79
24 <LOD <LOQ 631 £ 393 <LOD

Note: <LOQ: below the quantification limit (100 pg/g for all edible tissues);
< LOD: below the detection limit (25 pg/kg for kidney, 30 pg/kg for liver, 3 pg/kg for muscle and 5 pg
/kg for skin + fat).

Concentrations of erythromycin were measurable in all tissues at six hours after the end of the
treatment but only in liver and kidney at ten hours after the end of the treatment (the concentrations in
muscle and fat/skin were less than the LOQ). Residues at one day after the end of treatment were only
found in liver; concentrations in other tissues were below the LOD or LOQ. At day 2 or further times
post-treatment, concentrations in all tissues were below the LOQ or the LOD. The study demonstrates
that the administration of doses higher than the recommended during consecutive days does not result
in accumulation of residues.
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Residue Depletion Studies in Laying Hens

e Laying hens treated for three consecutive days at the maximum recommended dose
(MPK/5814/9908 and MPK/erythromycin/9961)

A residue study was performed in eggs from laying hens that received a repeated administration for
three days. A total of 40 laying hens were selected for the acclimatization period (14 days) before the
beginning of the treatment, 30 were selected for treatment according to individual egg production.
From these, 25 laying hens were selected for sampling, keeping 5 animals to replace any that might
become ill. All birds belonged to the same strain and were healthy when they received the treatment;
no animal had received any treatment ten days before the beginning of the study. The laying hens were
treated by oral administration of 20 mg/kg/day of erythromycin thiocyanate 20% oral powder. The
laying hens weighed 2.1 + 0.2 kg and were approximately 8 months at the beginning of the treatment.
They were fed ad libitum with a commercial feed and had free access to water. All eggs produced were
collected daily during the treatment and ten days after the end of the treatment. The production ranged
from 19-26 eggs per day and 13-17 eggs per laying hen over the 16-day experimental period. Control
samples were collected three days before the beginning of the treatment period. The total antimicrobial
activity of residues was also determined with the microbiological plate assay. Test samples were a
mixture of albumen and yolk of each egg at each time point. Only Erythromycin A and N-desmethyl-
erythromycin-A were detected. Results are reported in the following table.

Table 6: Mean concentrations of erythromycin A and N-desmethyl-erythromycin A in eggs of
laying hens treated with 20mg/kg/day for 3 days

Sampling time Mean concentration Mean Ratio HPLC / Ratio HPLC /
erythromycin A concentration N- | microbiological | microbiological
(ng/kg) desmethyl- method for method for
erythromycin A | erythromycin A desmethyl-
(ng/kg) erythromycin A
HPLC Micro
Beginning of
treatment
Day 0 109+nc | 194+nc <LOD 0.56 -
Day 1 78+ 12 158+ 76 <LOD 0.46 -
Day 2 83+24 198 + 76 <LOD 0.33 -
End of treatment
1 day post treatment 57+6 221+ 80 97 £ nc 0.23 -
2 day post treatment 71+6 207 £ 59 120 £ nc 0.25 0.76
3 day post treatment 54 +nc 118+ 21 69 + nc - -
4 day post treatment <LOQ <LOD 64 £ nc - -
5 day post treatment <LOQ <LOD <LOD -
Mean 0.33 0.76

Note: <LOD: below the limit of detection (0.92 pg/kg for the HPLC method and 50 pg/kg for the
microbiological method); <LOQ: below the limit of quantification (50 pg/kg for the HPL.C method and
100 pg/kg for the microbiological method); nc: non calculated

Erythromycin A could only be quantified in 25% of eggs at day 1 and 12.5% of the eggs at day 2.
Concentrations of erythromycin A after the end of the treatment measured by LC/MS/MS were near
the LOQ of the method (50 pg/kg). N-desmethyl-erythromycin A had high concentrations but it has a
very low antimicrobial activity. Both compounds were below the LOQ (50 pg/kg) six days after the
end of treatment. Erythromycin A was identified as the marker residue for eggs.
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e Laying hens treated for seven consecutive days at the maximum recommended dose
(MPK/5814/0417)

Residues in eggs from laying hens were analyzed after repeated administration for seven days. The
hens weighed 1.6 + 0.16 kg and were approximately 23 weeks at the beginning of the treatment.
Twenty laying hens were treated by oral administration of 20 mg/kg/day of erythromycin thiocyanate
20% oral powder. All birds belonged to the same strain and were healthy when they received the
treatment after an acclimatization period of 21 days. The laying hens were fed ad libitum with wheat
and a pelleted concentrated ration and had free access to water. Eggs were collected daily beginning
five days before the start of the treatment, during the treatment and until 28 days after the last
treatment. Ten eggs per day were randomly selected for sampling at each time point coming from the
first ten hens having regularly laid one egg per day and throughout all study. Samples were a mixture
of albumen and yolk of each egg selected at each time point. Only erythromycin A was measured in
eggs with the LC/MS/MS method used in the above studies. The results are presented in Table 7.

Table 7: Mean concentrations of erythromycin A in eggs of laying hens treated with 20
mg/kg/day for seven days.

Sampling time Mean concentration
(ng/kg)
Beginning of treatment
Day 1 <LOD
Day 2 » <LOQ
Day 3 <LOQ
Day 4 72+11.1
Day 5 135+ nc
Day 6 59+ 7.1
Day 7 68 +£18.3
End of treatment
1 day post treatment 59+0.7
2-8 days post treatment <LOQ
9-21 days post treatment <LOD

Note: < LOD: below the limit of detection (0.9 pg/kg);
<LOQ: below the limit of quantification (50 ug/kg);
nc: not calculated

Erythromycin could be quantified only 1 day after the end of the treatment. After this time, the
concentrations of the residues were below the LOQ (50pg/kg). The study demonstrated that, whatever
the duration of the administration, the administration of 20mg/kg b.w./day results in concentrations of
erythromycin in eggs no higher that those found with fewer days of administration.

Residue Depletion Studies in Turkeys
* Treatment for three consecutive days at the maximum recommended dose (MP/5814/0225)

Thirty four white turkeys were treated by oral administration of 20 mg/kg/day of erythromycin
thiocyanate 20% oral powder via drinking water for 3 consecutive days. All animals belonged to the
same strain and were healthy when they received the treatment. Animals received a daily ration of
commercial concentrated feed and had free access to water. They weighed 2289+309g at the beginning
of the treatment. Turkeys were selected for the acclimatization period (14 days) before the beginning
of the treatment. Six animals per sampling time were collected at 3, 4, 5, 6 and 8 days after treatment
(1,2, 3, 4 and 6 days after the last dose), 4 birds used as controls were sampled at six days after the
end of the treatment. Individual edible tissues collected from animals were: whole liver, both kidneys,
400g of pectoral muscle, and approximately 20-50g of fat+skin in natural proportions. The LC/MS/MS
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assay method for the detection of residues in turkeys was adapted from the chicken method. Three
days after the end of the treatment, residues were detectable only in liver (166264 pg/kg). At this time,
residues were measured only in one sample of kidney, muscle and fat. After four days post-treatment,
all concentrations of residues were below the LOQ or the LOD in all tissues. The results are presented
in Table 8.

Table 8: Mean concentrations of erythromycin A in edible tissues of turkeys treated with
20mg/kg/day for three days.

Sampling time after Muscle Fat/skin Liver Kidney
treatment (ng/kg) (ng/ke) (ng/kg) (ng/kg)

3 days 266* 318* 166 £ 63.6 424*
4, 5,6 and 8 days <LOQ <LOQ <LOQ <LOD

Note: * only one value;< LOQ: below the quantification limit (100 pg/kg for all tissues);
< LOD: below the detection limit (4 pg/kg for skin/fat and 3 pg/kg for all other tissues).

METHODS OF ANALYSIS

Erythromycin A, B and C and N-methvl-erythromycin A by a LC/MS/MS method

Chicken (MPK/5814 /9812 and validation in MPK/erythromycin/9957).

Extraction procedure for muscle, liver and kidney: 1 g thawed tissue was shaken with 1 ml of double
distilled water using a vortex mixer. Nine m! of acetonitrile was added and the mixture vortexed for an
additional 20 seconds. The mixture was shaken for 10 minutes using a mechanical shaker. After
decantation, 100ul of the supernatant was added to 300l of the dilution solution and 15ul was injected
into the chromatographic system.

Extraction procedure for skin/fat: 1 g frozen tissue was shaken with 20 ml of acetonitrile for 20
seconds using a vortex mixer followed by 10 minutes using a mechanical linear shaker. After
decantation, 1 ml of supernatant and 1 ml of double distilled water and 2 ml of n-hexane were added.
The mixture was shaken 10 minutes using a mechanical shaker, centrifuged at 2500 rpm for 5 minutes,
n-hexane was decanted off and 15 pul of solution were injected onto the chromatographic system.

Chromatographic procedure: 15 pl was injected onto the column using the autosampler. The column
used was an RP 18ec 30 x 4 mm, 5 um. The elution was done under isocratic conditions with
acetonitrile/double distilled water 50:50 v/v with 1% formic acid. The retention times were 2.7 min for
erythromycin A, 3.1 min for erythromycin B, 2.0 min for erythromycin C and 2.4 min for N-
desmethyl-erythromycin A. Detection was done by mass-mass using a quadripole instrument with an
electrospray source in the positive ionization mode. Multiple Reaction Monitoring (MRM) was applied
and the following transition ions were monitored 734.6 —576.6 for erythromycin A, and 718.6
—565.2 for erythromycin B, 720.6 —576.5 for erythromycin C, and 720.5 —562.2 for N-desmethyl-
erythromycin A. No internal standard was used. Quantification .of both products was done after
interpolation of unknown sample peak areas against the theoretical concentrations of calibration
curves. Results were expressed as free erythromycin A and N-desmethyl-erythromycin A (ug/kg). The
method was validated using the following criteria consistent with internationally recognized
guidelines.

Specificity: The method was found specific from endogenous compounds, erythromycin B and C, N-
desmethyl-erythromycin A, tylosin, tilmicosin and spiramycin.

Linearity: The linearity of detector response was assessed in the four tissues matched with standard
solutions using 100-5000 pg/kg. The correlation coefficients were 0.9996, 0.9993, 0.9998 and 0.9993
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for erythromycin A in muscle, liver, kidney and skin/fat respectively and 0.9979, 0.9987, 0.9992 and

0.9976 for N-methyl-erythromycin A in the same tissues, respectively.

Stability: Stability was demonstrated at a concentration of 2000 pg/kg after 3 freeze-thaw cycles.

The within-day precision, day-to-day precision, accuracy, recovery rate, LOQ and LOD are presented

in the following tables.

Table 9: Validation parameters for erythromycin A in chicken tissues

Erythromycin A Muscle Kidney Fat / skin Liver
Concentration (ug/kg) 100 - 5000 100 - 5000 100 - 5000 100 - 5000
Within-day precision 1.95-7.57 2.30-7.24 2.51-7.80 2.89-8.19

(%)
Day-to-day precision 228 -7.57 2.30-7.24 2.51-9.36 431-13.6
(%)
Accuracy (E%) -1.5<E% < 20<E% < 7T0<E% < -33<E%<
+2.0 +2.4 +10.1 +3.0
Recovery rate (%) >98.9 >92.1 >87.4 >98.1
LOQ (pg/kg) 100 100 100 100
LOD (pg/kg) 3 25 5 30

Table 10: Validation pa

rameters for N-desmethyl-Erythromycin A in chicken tissues

N-desmethyl- Muscle Kidney Fat / skin Liver
Erythromycin A
Range (pg/kg) 100 - 5000 100 - 5000 100 - 5000 100 - 5000
Within-day precision 2.56 - 6.37 1.95-7.19 2.61-9.33 248 -6.85
(%)
Day-to-day precision 2.62-7.15 1.95-7.19 2.61-933 3.86 - 9.47
(%)
Accuracy (E%) -30<E%< -1.2<E% < -40<E%< -42<E%<
+3.4 +3.8 +10.4 _ +40
Recovery rate (%) >99.1 >96.8 > 81.7 >973
LOQ (ug/kg) 100 100 100 100
LOD (pg/kg) 3 25 24 48

Turkey (MPK/5814/0225)

The analytical method was adapted from the chicken method described above. It was validated using
the criteria noted above. The method was partially validated as noted below. The retention time was
approximately 3.6 min for erythromycin A.

Specificity: The method was found specific from endogenous compounds, erythromycin B and C, N-
desmethyl erythromycin A, tylosin, tilmicosin and spiramycin.

Linearity: The linearity of detector response was assessed in the four tissues matched with standard
solutions in the range of 100-5000 pg/kg. The correlation coefficients were 0.9998, 0.9997, 0.9988 and
0.9993 for erythromycin A in muscle, liver, kidney and skin/fat. The within-day precision, accuracy,
recovery rate, LOQ and LOD are presented in Table 11.
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Table 11: Validation parameters for erythromycin A in turkey tissues

Erythromycin A Muscle Liver Kidney Fat / skin
Range (ng/ke) 100 - 5000 100 - 5000 100 - 5000 100 - 5000
Within-day precision 1.1-23 1.6-4.6 1.1-22 49-11.2
(%)
Accuracy (E%) -5.0-6.5 -8.0-8.4 -6.8-0.2 -3.3-8.8
LOQ (ug/kg) 100 100 100 100
LOD (ug/kg) 3 3 3 4

Eggs (MPK/ 5814/9908 and validation in MPK/erythromycin/9961)

Extraction procedure: 1g frozen mixed egg was shaken with 1 ml of double distilled water for 20
seconds using a vortex mixer. Nine ml of acetonitrile were added and the mixture was shaken' for 20
seconds using a vortex mixer and for 10 minutes using a mechanical linear shaker. After decantation,
500 pl of supernatant were added to 500 ul of acetonitrile, 1 mi of double distilled water and 2 ml of n-
hexane. The mixture was shaken 10 minutes using a mechanical shaker, centrifuged, the n-hexane was
decanted off and 10 pl of solution were injected onto the chromatographic system.

Chromatographic procedure: 15 pl were injected onto a RP 18ec 30 x 4 mm, 5 pm column. The
elution was obtained under isocratic conditions with acetonitrile/double distilled water 50:50 v/v with
1% formic acid. The retention times were 3 min for erythromycin A and 2.5 min for N- desmethyl-
erythromycin A. Detection was done by mass-mass using a quadripole instrument with a turbo
ionspray source in the positive ionization mode. MRM was applied and the following transition ions
were monitored 734.6-——158.0 for erythromycin A and 720.5 —144.2 for N-desmethyl-erythromycin
A. No internal standard was used. Quantification of both products was done after interpolation of
unknown sample peak areas against the theoretical concentrations of calibration curves. Results were
expressed as free erythromycin A and N-desmethyl-erythromycin A.

Specificity: The method was found specific from endogenous compounds, erythromycin B and C, N-
desmethyl erythromycin A, tylosin, tilmicosin and spiramycin.

Linearity: The linearity of detector response was assessed matched with standard solutions in the
range of 50-5000 pg/kg. The correlation coefficients were 0.9993 and 0.9997 for erythromycin A and
N-methyl-erythromycin A respectively.

Stability: The stability of erythromycin A and N-desmethyl-erythromycin A was evaluated at the
concentration level of 2000 pg/kg after 3 freeze-thaw cycles. The mean concentration was
approximately 104% of the mean reference value. Long term stability was evaluated in both
compounds in a mixed frozen egg stored at -80 °C for 1 month at the concentration level of 2000
png/kg. The mean concentration of the pool was 102% and 104% of the nominal value of erythromycin
A and N-methyl-erythromycin A, respectively.

The within-day precision, day-to-day precision, accuracy, recovery rate, LOQ and LOD are presented
in Table 12.
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Table 12: Validation parameters for erythromycin A and N-desmethyl-erythromycin A in eggs

Erythromycin A N-desmethyl-Erythromycin A
Range (pg/kg) 50 - 5000 50 - 5000
Within-day precision (%) 1.76 - 9.87 1.10-7.79
Day-to-day precision (%) 1.76 - 11.87 1.11-7.79
Accuracy (E%) -5.0<E% <+7.8 -1.3<E% <+2.0
Recovery rate (%) > 82.6 >71.9
LOQ (pg/kg) 50 50
LOD (ng/kg) 0.92 2.2

Microbiological assay method for erythromyvcin in chicken tissues and egos

A microbiological method was used for the assay of erythromycin A and its related metabolites with
potential microbiological activity in edible tissues (muscle, kidney, liver and fat/skin) of chicken
(MPK/erythromycin/9957) and eggs (MPK/Erythromycin/9961).

Extraction procedure: 1 g of test sample was vortexed with 4 ml of acetonitrile, placed in an
ultrasonic bath for five minutes and on a liner shaker for ten minutes. The extract was centrifuged at
7500g for 10 minutes and the supernatant transferred into a disposable tube. Two wells of each Petri
dish were filled with this mixture.

Petri dishes: Plates were prepared (diameter 100mm) using agar medium and Microccocus Luteus
ATCC9341 as test organism. For each point, two plates with two replicates per plates were used. The
diameter of bacterial growth inhibition was the measured response. Amounts of erythromycin were
calculated by interpolating the inhibition diameter into the standard curve. The method has been
validated according to the following criteria.

Specificity: The method shows specificity between erythromycin and endogenous component of the
tissues. Three different matrixes are tested under experimental conditions for each tissue. No inhibition
zone was observed for any tissue.

Linearity in chicken tissues: The linearity of detector response was assessed in the four tissues
matched with standard solutions in the range from 100 to 2000pg/kg. The correlation coefficients
were 0.9994, 0.9513, 0.9571 and 0.9969 for erythromycin A in muscle, liver, kidney and skin/fat,
respectively. Other validation parameters are presented in the following tables for each tissue.

Linearity in eggs: The linearity of detector response was assessed matched with standard solutions in
the range from 100 to 2000ug/kg. The correlation coefficient was 0.9567 as average of 9 standard
curves. Other validation parameters are presented in the following tables.

Table 13: Validation parameters of the microbiological method for erythromyecin in chicken
Table 13-A

Validation parameters for kidney

Concentrations (ug/kg). 100 200 500 1000 1500 2000  Overall
Recovery rate (%) n=9 85.5 86.5 88.2 85.1 84.8 86.1 86.0
Repeatability, Cv,% n=3 per day 5.9 9.4 7.8 10.8 5.7 6.0 -
Intermediate precision, CV, %/ 12.9 12.8 13.5 10.8 5.7 10.5 -

3 days

Accuracy: difference (% value) -5.11 3.78 7.07 4.02 -1.90  -4.27 0.60
Limit of Detection (LOD) 50 pg/kg

Limit of Quantification (LOQ) 100 pg/kg

- = pot calculated
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Table 13-B

Validation parameters for fat + skin
Concentrations (pg/kg). 100 200 500 1000 1500 2000  Overall
Recovery rate (%) n=9 101.5 1029 100.0 97.5 97.1 96.6 99.2
Repeatability Cv,% n=3 per day 3.7 5.6 4.6 7.5 6.9 6.7 -
Intermediate precision, CV, %/ 3.7 5.6 5.4 7.5 6.9 6.7 -
3 days
Accuracy: difference (% value) S 022 -022  -1.13 4.99 -3.44 0.67 0.18
Limit of Detection (LOD) 50 ng/kg
Limit of Quantification (LOQ) 100 pg/kg
- =not calculated
Table 13-C
Validation parameters for muscle
Concentrations (pg/kg). 100 200 500 1000 1500 2000  Overall
Recovery rate (%) n=9 94.1 94.0 93.6 92.6 93.1 95.9 93.9
Repeatability Cv,% n=3 per day 9.4 133 7.9 4.6 73 4.5 -
Intermediate precision, CV %/ 98 13.3 7.9 4.6 7.3 6.2 -
3 days
Accuracy: difference (% value) -3.22 522 253 -2.00  -145 1.06 0.36
Limit of Detection (LOD) 50 pg/kg
Limit of Quantification (LOQ) 100 pg/kg
- =not calculated
Table 13-D
Validation parameters for liver
Concentrations (pg/kg). 100 200 500 1000 1500 2000  Overall
Recovery rate (%) n=9 86.6 83.7 88.5 87.8 87.8 88.8 87.2
Repeatability, Cv,% n=3 per day 52 7.6 7.0 8.8 6.1 6.3 -
Intermediate precision, CV, %/ 92 7.9 13.3 8.8 6.2 6.3 -
3 days
Accuracy: difference (% value) 0.22 -5.72 9.47 4.04 1.26 -6.51 0.46
Limit of Detection (LOD) 50 pg/kg
Limit of Quantification (LOQ) 100 pg/kg
- = not calculated

Table 14: Validation parameters of a microbiological assay method for erythromycin in eggs

Validation parameters

Concentrations (pg/kg). 100 200 500 1000 1500 2000  Overall
Recovery rate (%) n=9 87.5 93.5 94.2 93.4 92.4 92.8 92.3
Repeatability, Cvr% n=3 per day 29 2.6 4.7 3.9 43 4.6 -
Intermediate precision, CVr%/ 5.0 4.5 5.1 5.7 4.5 4.6 -

3 days

Accuracy : difference (% value) -4.89 3.11 3.87 5.77 -2.21 -4.59 0.18
Limit of Detection (LOD) : 50 ug/kg

Limit of Quantification (LOQ) : 100 pg/kg

- = not calculated
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Wang, et al. (2005) published a method for determination of five macrolide antibiotic residues in eggs
(spiramycin,  tilmicosin,  oleandomycin, erythromycin and tylosin) using liquid
chromatography/electrospray ionization tandem mass spectrometry. Data acquisition under MS/MS
was achieved by multiple reaction monitoring of two or three fragment ion transitions for both
quantification and confirmation. A full experimental design was used to study the measurement
uncertainty arising from intermediate precision and trueness or proportional bias. The overall
recoveries of spiramycin, tilmicosin, oleandomycin, erythromycin and tylosin at fortified levels of 60,
100, 200 and 300 pg/kg were 96.8, 98.2, 98.3, 98.8 and 95.4, respectively. The method detection limits
(S/N > 3:1) of five macrolides were <1.0 ug/kg).

APPRAISAL

Erythromycin is an old drug. It was first reviewed by the Committee in 1968. No ADI was established
but acceptable levels of residues were defined in milk (0-0.04 mg/ml) and meat (0-0.3. mg/kg).
Erythromycin is a mixture of three compounds produced during fermentation. The main product is
erythromycin A with smali portions of B (< 5%) and C (< 5%). In veterinary medicine, erythromycin
is used for the treatment of clinical and subclinical mastitis in lactating cows, for the treatment of
infectious diseases due to erythromycin sensitive bacteria (cattle, sheep, swine, and poultry) and for
the treatment of chronic diseases due to mycoplasma in poultry. The maximum recommended
therapeutic dose in veterinary use is 20/mg/kg/day as erythromycin base.

Data from pharmacokinetic and metabolic studies in experimental and target animals and humans
were submitted for evaluation by the Committee together with two earlier residue studies in calves
and chickens. Three new non radiollabeled residue depletion studies in chickens, laying hens and
turkeys treated with erythromycin and the description and validation of the analytical procedures
employed were provided.

Erythromycin is rather slowly absorbed in humans, rats, cattle and chicken with some differences
related to the mode of administration (IM, IV and oral), the salt form and the coating of the
administered compound. Protein binding is variable ranging from 90% in man to 38-45% in cattle.
The major site of absorption is rats, dogs and humans is the small intestine. Erythromycin is only
slightly absorbed in the stomach. The tissue concentrations are higher than in serum and persist longer.
Erythromycin is mainly excreted in the faeces through the bile, 37 to 43 % of the dose was recovered
in the intestinal tract plus faeces of rats. Urinary excretion ranged from 10 to 36 % in different species
(human, rats and dogs).

Erythromycin is rapidly metabolized in the liver, mainly through an N-demethylation process in a
variety of species of rodents, ruminants and humans. N-desmethyl-erythromycin was the major
metabolite and the only microbiologically active metabolite of erythromycin. However, its
antimicrobial activity is low and the only form of erythromycin known to be active in vivo is
erythromycin free base.

Two studies were performed in 1988 in calves and poultry using erythromycin thiocyanate. In poultry,
the residues of erythromycin were determined in chicken tissues after administration by the oral route
in drinking water for 3 consecutive days. In a similar study the residues of erythromycin in whole eggs
were determined following medication administered to laying hens for 7 consecutive days in drinking
water. The concentration of the erythromycin in chicken tissues declined to values below the limit of
detection three days after the end of treatment and six days after the end of treatment in whole eggs.

There was no radiolabelled study reported, however, four new residue depletion studies with
unlabelled erythromycin were performed in poultry. The route of administration, the dose and the

species are those intended for therapeutic use.

The residues with microbiological activity were measured in chickens and laying hens by a
microbiological plate assay using agar medium and Micrococcus luteus ATCC9341 as test organism
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(LOD: 50 pg/kg for all chicken tissues and eggs; LOQ: 100 pg/kg for all chicken tissues and eggs).
The concentration of erythromycin A and its metabolites were simultaneously assayed using a
LC/MS/MS method. For chickens, erythromycin A, B and C, the LOD are as follows: 25 pg/kg for
kidney, 30 pg/kg for liver, 3 pg/kg for muscle and 5 pg/kg for skin + fat and the LOQ is 100 pg/kg in
all tissues. For N-desmethyl-erythromycin A, the LOD are as follows: 25 pg/kg for kidney, 48 pg/kg
for liver, 5 ug/kg for muscle and 24 pg/kg for skin + fat and the LOQ is 100pug/kg in all tissues. For
eggs, the erythromycin LOQ is 50 pg/kg and the LOD is 0.92 pg/kg. For turkey, the erythromycin
LOQ is 100 pg/kg for all tissues and the LOD is 4 pg/kg for skin/fat and 3 pg/kg for all other tissues.

In the chicken studies, all tissue residue depletion results showed that from day 1 to day 3 after the end
of the treatment period, low concentrations of erythromycin A and N-desmethyl-erythromycin A were
measured in only a few liver samples. Prolonged treatment for up to eight days resulted in the same
tissue residue concentration characteristics. In eggs, during the three days of treatment, mean
concentrations of erythromycin A ranged from 109 pg/kg (day 1) to 83 pg/kg (day 3) measured by the
LC/MS/MS method. Taking into account the standard deviation, there are no significant differences in
residue concentration between days. The egg residues of erythromycin after the end of the treatment
were 57+6 pg/kg, 71+ 6 pg/kg and 54+ ne pg/kg for days 1, 2 and 3, respectively.

Results show that erythromycin A and its metabolite N-desmethyl-erythromycin A were the major
compounds observed (the ratio erythromycin/total active microbiological metabolites was 0.33 and the
ratio of N-desmethyl-erythromycin/total active microbiological metabolites was 0.75). Erythromycin
could only be quantified in 25% of eggs at day 1 and 12.5% of the eggs at day 2. Concentrations of
erythromycin after the end of the treatment measured by LC/MS/MS were near the LOQ (50 pg/kg).
N-desmethyl-erythromycin was present at higher concentrations but had very low antimicrobial
activity. Both compounds were below the LOQ at 6 days after the end of treatment. Erythromycin A
was identified as the marker residue for eggs.

Tissue residue depletion studies in turkeys yielded similar results. The LC/MS/MS assay method was
adapted from the chicken method. At three days after the end of the treatment, residues were detected
only in liver (166+64 pg/kg). At this time, residues were measured only in one sample of kidney,
muscle and fat. Four days post-treatment, all concentrations of residues were below the LOQ or the
LOD. .

The 66" meeting of the Committee agreed to apply a new approach to estimate chronic (long term)
exposure using the median residue concentration of residues, using the standard food basket, in
addition to the historically used theoretical maximum daily intake calculation based on the MRL. For
numerical values reported below the LOD and the LOQ, one-half the analytical limit was applied to
each, respectively, for estimating daily exposure concentrations. For erythromycin, the summary of the
median residue concentrations in chickens, turkeys and eggs are presented in the following tables,
derived from using individual values in all studies using an Excel spreadsheet.

Table 15a: Median residues in chicken and turkey tissues (ng/kg)

Tissue & Chicken Turkey
Time 12 hours 1 day 2 days 1 day 2 days 3 days 4 days
Muscle 1.5 1.5 1.5 50 50 1.5 1.5
Liver 15 15 15 50 50 15 15
Kidney 12.5 12.5 12.5 50 12.5 12.5 12.5
Fat+Skin 50 2.5 2.5 50 25.8 2.5 2.5
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Table 15b: Median residues in chicken eggs (ng/kg)

Time (days)

Oday | 1day | 2days | 3 days | 4days | 5days | 6 days | 7 days | 8 days | 9 days | 10 days | 1ldays

0.45 25 25 25 25 25 25 41 25 25 25 25

The LC/MS/MS analytical methods provided are applicable for the determination of residues of
erythromycin in chicken and turkey tissues (muscle, fat, kidney and liver) and eggs. The method was
validated.

MAXIMUM RESIDUE LIMITS
In recommending MRLs for erythromycin, the Committee considered the following factors:

e The marker residue is erythromycin A. Metabolites exhibited little or no microbiological
activity.

e Only MRLs in poultry tissues and eggs were considered.

¢ Residue studies in bovine and ovine tissues suggest mean ratios of marker residue to total
residues for tissues to be 0.7 for muscle and kidney, 0.5 for liver and 0.85 for fat. The ratio
was not always available for all species and when it was, it was only available based on few
individual data. From submitted studies, the marker residue to total residues for eggs was
estimated to be 0.33.

* Residue depletion studies generated very limited numbers of residue concentrations above the
limit of quantification for all studies in chickens, turkeys and eggs.

e A validated LC/MS/MS method is available with a limit of quantification of 100 pg/kg for all
tissues and 50 pg/kg for eggs. The limit of quantlfcatlon of the microbiological method is 100
ng/kg for all tissues and eggs.

¢ For residue concentrations reported below the LOD and the LOQ, one-half the analytical limit
was applied to each, respectively, for estimating daily exposure concentrations.

e The ADI for erythromycin A was 0 — 0.7 png/kg body weight, equivalent to 42 pg per person
per day.

Noting the factors noted above, the Committee recommended MRLs of 100 pg/kg for chicken and
turkey muscle, liver, kidney and fat/skin and 50pg/kg for eggs at the limit of quantification of the
LC/MS/MS method, measured as erythromycin A.

Applying the MRLs and the standard food basket, the theoretical maximum daily intake is 55 pg,
equivalent to approximately 130% of the ADI. The 66" meeting of the Committee agreed to apply the
principle of using median residue concentrations to better estimate long-term (chronic) exposures to
residues. Estimated daily intake (EDI) values were determined using median residue values for each
tissue from each food-producing species for which data were available. Median residue values were
determined using an Excel® spreadsheet program. Where residue values were below the LOD or LOQ
of the validated method, values of % the LOD and % the LOQ, respectively, were used in the
calculations. Applying the highest estimated median residue concentrations in turkeys (50 ug/kg in all
tissues) — the median residue concentrations in turkey tissues were higher than the corresponding
median residue concentrations in chicken tissues - and eggs (41pg/kg), the estimated daily intake is
29.1 pug/kg, equivalent to approximately 69% of the ADI. Results are shown in Table 16.
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Table 16: Estimated daily intake

Tissue Median intake (ug/kg) | Standard Food Basket Daily intake (png)
‘ (kg)
Muscle 50 0.3 15
Liver 50 0.1 5
Kidney 50 0.05 25
Fat 50 0.05 2.5
Eggs 41 0.1 4.1
Total 29.1
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