1) 0
(Ractopamine Hydrochloride)

CH
OH H
N
. HCI
CH,
HO
CisHxsNO;  HC
337.85( )
1639-164.6°C
310 g/L(pH7)
nonvolaile
@ OIENe)
B- ® - )
16% 5-20ppm(4.5-18g/ton) 6810%g ©
10-30ppm(9.0-27.0g/ton  100% ) 28 42
12-30ppm(10.8-27.0g/ton) @
(€)
( ) ( )
a B
B- Br1 B2 B3 3
B : [3 1 ®
Isoprendine  Salbutamol
Ritodrine ECso ® 1) ECso(M)
8x 10° 1x 10° 1x 10° 1x 107 B2  3x10% 3x10® 2x 10° 3x 107
(cto-uterine) )  6x 100 1x 10® 6x 107 55x 108 (I
) B )



B2

B1 B2

cCAMP

RR B

Invitro

B1

EU

2-1

F344/N Hd BR
Cmax Tma< T112

385ug-eq/L

TG ) 20mg

T

20.0mg

B1
RR SR B

(1)

@
14

(05
65

) 20mg
(O0Lpgreg/L)

Trnax
75

cCAMP

B1

RR

invitro

2003

T

200mg

05 05 20

B2

©.7

(RR SR RS S9

Bi1 B2

B2

RS SR S5

CAMP

144

RR

invivo

B2

(05 20 200mgky

Cirex

®

RR
©

B
©

)

012 047

05mg

G 016 081 9.02pg-eyl



Yc (0.05,0.5,5.0mg/kg

)

Cma< Tma< T112
Trex 12 2 2 Crx 002 038 058ug-eyl T ) 05mg
40 50mg 6.1
Trnex 052 051 48 Cex 002 026 027pgegl Tip(B
) 05mg 77 50mg 74 0.05mg
(OO1pg-eglL) Tie @
0.125mgkg “c. 72
% ( 55%) ( 24%) A% 24
13
13
0.125mg/kg “c 72
%  ( 45%) ( 25%) A% 24
(14
5 20ppm
YC- 40ppm 7
20ppm
7 9% 8 9
1 & 3 B
19
8 30ppm
e 40ppm 10
30ppm
10 9% 46 52%
1 3% 2 74 4 Vb
(16)
5 40mg
T 06 Crax 41200/l 3N
14
C- 30ppm 4 7 10



260 29.1% 146 159%
17

Yc 30ppm 4 0 (

2 ) 002 060 042 002ppm (
)(18)

Yc 30ppm 4 0
2 ) 23 27
19)

20ppm 14 12 4
11ppb  32ppb  54ppb  20ppb 75p0b @)
Yo 1.01mgkg  / 4710
4 7
B%
127 142
@)
¥ 45ppm 7
0 12 ) 062 046 002
0.01ppm ( )@
20ppm(  0.432mg/kg /) 8 6
93ppb  97.5ppb
@
(A(2)(2)
Yo
4 ( A B C D)
A /| B

OR
OH H ij/ 2
2/ \K\/



R1 R2
H H 4
A H RS SR
B H RR SS
C H 4
D
(2mg/kg 1 7 )
(05mgkg 1 3 4 +5 1 Mppm (@ 45ppm (7 )
6 12
(mgkg) (mgkg)
040 059 | 012 | 008 033 050 | 010 | 005
A 017 046 | 003 | 002 052 018 | 005 | 002
B 015 077 | 004 | o002 057 027 | 006 | 002
C 0.10 176 | 002 | 024 008 063 | 009 | 025
D 017 071 | 002 | 013 0.10 015 | 003 | 003
@)
D “c. [(IR, 3R), (IR, 39)] 285:03mg
24 58+7%
8 55
46% A
B 2% B
A 6 A
]
6 40mg 6 12 18 24
B - 24 457 + 71%
72 6
%




2-2.

@
LDso (ICR) 347mgkg 6mgkg @ (Fischer)
A74mglkg 367mgkg ) (Fischer) 132mgkg
122mgkg & ( ) 2000mgkg
€%
LCxo(@d ) (Fischer) 28mglL? )
@
3 €D
B6C3FL ( 10 /) (00 002 014 10% 00 25 175 1250mgkg /
) 3
8 25mg 175mg
175mg
1250mg 175mg
1250mg
1250mg b
NOAEL  25mgkg / 25mg
NOAEL
3 (>
Fisher 344 ( 20 /) (00 0002 002 02% 00 13 13 153mgkg
00 14 15 157mgkg / ) 3
1
28
a 10%



NOAEL 1.3mg/kg /
6 ()
( 2 1)
[3 -
B - )
4.0mg
05mg

NOEL 025mgkg /

(AP)

14mgkg |/

00 025 05 40mgkg / )

(Kd)

%) @)
( 3 ) 0125mgkg / 0
NOEL 0125mgkg /
( 2 /) (038 169 642 238mgM?
23.8mg/M?
6.42mg/ M® 7 0.38mg/M? 8 (

2 ECG

05



0.44mg/M3 @

NOEC 017mgM3°©

%
( 4 1)

100ppm

100ppm

NOEL

S

568mg

5.68mg

24

@)

2%

€5

39

(unkept)

(0.0 005 017 044mgM®

00 20 100 500ppm 0,06, 3, 15mgkg

100ppm(3/8)

(0.0,0.112,0.224, 5.68mg/kg

7.00 6

(ally)

0.224mg

500ppm(1/8)

1)



5.68mg

5.68mg
568mg /
568mg /
1
(29 68 83 119 155 182 211 273 366 ) (
) 2 6 8
7
NOAEL 0224mgkg /
NOEL
l / 4
CD-1 ( 60 /) O 002 01 06% 0 25 130 840mgkg /
0 3 175 1085mgkg / ) 21 /
6 12 18
12
17 18
0 002 01 06%
17 83 133 169% B
- medroxdol  sulbutamoal sulfate  terbutdine sulfete B-
propranolol @3),(44)(45) B -
proprarolol
NOAEL
2 / “9
F344 ( 60 /) ( 0 2 60 200mgkg / 0 2 60 200 400mgkg
/ ) 2 /



60mg
60mg 400mg
200mg
60mg 60mg
200mg 200mg
200mg (costo- uterine leomyoma)
6/60 27/60

NOAEL 2mgkg /

1 @n
( 4 /) (00 0125 05 40mgkg /)
40mg Trrex 1 Crrex
S9ng/mi) 0125mg 05mg
(<5ng/ml)
40mg 05mg
B -
59 14 26 39 05mg
B - 40mg
(Kd)
NOEL  0.125mgkg
@)
@0
SD (2 20 200 2000ppm) 2
Fo (% ) 10
9 2
21 fia
1 5 F

10

(44

25



10 =1
foa Fr 2
= 2000ppm
F 2 1
2
P R 2000ppm Fr
o F 2000ppm Fo 20 200ppm
2000ppm
fia foa
2000ppm
21 2000ppm 2%
fia fa 2000ppm
2000ppm
fon Fr 2 2000ppm
2000ppm
2000ppm
2000ppm
R kR
NOAEL  200ppm(15mgkg
1 49
(4 4 1) (20 60ppm) 1
4
2 24 2
110kg 47 45
21
21
©)
invitro invivo

11

2000ppm

)

24



Invitro

Invitro DNA

Fischer 344

05 1000pg/mL

[EY)

Ames

S typhimurium TA1535, TA1537,TA1538,
TA98TA100

50 5000 ug/mL(-S9)

(51

S typhimurium G46, TA1535, TA1537,
TA1538, TAGS, TA100, C3076,D3052
E. odli WP2, WP2 uvrA

0.1 1000 ug/mL(-S9)

(&)

S typhimurium TA1535, TA1537, TASS,
TA100, E. coli WP2uwrA

3125 5000ug/plas: )

3

[GZ)

50 1563 250pg/mL
(9 18h)

300 600 1000pg/mL
(+S9  3hr+15hr)

2
(1000ug/mL)

25 100 200pg/ml
(9 18hr)

3

75 150 300pg/mL
(+S9 3hr+15h)

100ug/mL
A

(300ug/mL)

D)

150 200 250 300pg/mL
(SO 17.8)

5

1200 1500 1990 2490
Hg/ML(+SO  3hr+15hr)

6
(240pg'mL)

700 800 900 1000 1100
HYML(-SO  3r+15)

=

800ug/mL_

(CHO)
)

400 800 900 1000pg/mi
(SO 4h)

850 875 900ug/mL
(+2  4h)

65 100 250pg/mL
(SO 19

(TK)

L5178Y

10 350 gL (-SD)

©7)

100 700 pg/mi(+S9)

©7)

1 300 325 350pg/mL(-S9)

©9
300ug/mL
9

1 200 225 250 275pg/imL
(+S9)

200ug/mL

50 25ugmi(S9)

©9)

7S 275ug/mL(+9)

©9)

1 250ugml  mitotic index
2 1000ugmL  mitotic index
3 200ugmL  mitotic index

67% ( 22%)
61% ( 39%)
4% ( )

12




4 0ougmL  mitoticindex  66% ( 23%)
5 300ug/mL  mitoticindex 3% ( 26%)
6 240ug/ml  mitoticindex  25% ( 5%)
7 100ugmL  mitoicindex  48% ( 0%)
8  800ugmL  diplochromosome
invitro AMes
CHO ( Tk )
d +S0 2490ug/mL
mitotic index
2%
CHO CHO -9
diplochromosome®
+0» -9
in vitro
invivo
300 600 1200 mgkg ©
1
200 400 800 mgkgd/ ©D
14 !
18575 3715 743 mgky ©)
2 1
50 100 200 400 600 26
mgkg 14 ¢
200 500 mgkg ©)
50 200 mgkg 400 600 mgkg
in vivo 50 200mgkg
invitro
d
© 2

13




\itro

Invtro
L1578Y  (TK3.7.20) S¢)
3Boug/mL+ 9
350ug/mL NAC'1000pg/m_+ 9
FougmL  SAM%U3Bpg/m. COMT'80  + 9
3Boug/mL  NAC1000ug/mL  SAM435ug/mL COMT80
+39
S¢)
NAC 9
S¢)
(L5178Y TK™)
i I sop ' sop/ 3
M NAC N N 1 4 " B
S¢)
SOD
() +0
"N- L
9s L-
h -O-
jB _
K Superoxide Dismutase 1 2

|
m
n
° Lputiorire[S  Riadfodrmine
14

(69

SOD/

NAC
BSO



NAC NN

invitro

(6)

(30mgkg )
10

65%

2%

P(Cardiac Output)
4%
9(Sroke Volume)
18%

"(Totd Peripherd Resigtance)
50%
(Peck Flow)

P CadecOuput 1
9 grokevdure 1

OD 35

©7)

-14- S¢)
NAC
invitro
invivo
( 2 ) 0.035mg/kg
50%
20%
5%
1%
SV
65%
D% 0%

15



S(Ejection Period) 2%

(Timeto Peek)
@3
( 4 1) O 0002 0.050 0125mgkg
) 2 24 3
0:0.125mg
0.050mg
0.050mg 2
0.002mg
Y(Left Ventricular Inotropic State) 0.050mg
2 6 0.002mg
Y(Arterld Pressure) 0.050mg
6 0.002mg
0.050mg V(Pulse Pressure)
NOEL  0002mgkg
®)
(30mgkg ) ( 2 ) 0.035mg/kg
10 5 40
20%
3% 10

14%

3%
80%0
18%

16



(M)

(Omgkg )
10
10
Q0
(16)
6 ( 67.8kg79.6Kg |
5 (5 10 15 25 40mg)
)
40mg
15 5  25mg
) 10mg
1 25mg
10mg
(Electromechanicd Systale)”
(Vefy 15mg
15mg 20
H 5 0%
NOEL 5my
NOEL (95%)
NOEL

w

X

Y Circumferentia fiber shortening velodity

17

( 2 1) 0.035mg/kg
5
5 40
12 /) 190 |
10 214 |/
8
75.5Kg)
(@
1 8
(4/5) (Sensttion of Heart Pounding  1/5)
(36) (36) 15mg (2/6)
6
40mg
1
5mg
(Left Ventricular Ejection Time)*
0 50 /
10 14 19%
3
0.099mg/kg



(mgkg)
(mg/kg)
0.093 0.044 0.141
0.116 0.062 0.169
0.083 0.03%5 0132
0.09 0.092 0.106
NOEL 5my 755kg
0066mgkg
@)
% 48
482mg/L ™
191mg/L e
9.34mg/L (immobilizatior?) @
@)
5
1.12g/kg
™
14
90mg/kg
(76)
5
48mglkg
(77
Hartley ( 40 )

18



19 1 ( 58%) 20 0 Magnusson  Kligman
5 ( )
€2
( 3
23mg
7 6 5 1
14
@)
55 (36
19 ) MIC  pgmL)
05 128ug/mL
0008 256ug/mL
() MIC (my'ml) () MIC (my'ml)

Saphylococcus aureus (X1.1) >128 Enterobacter aerogenes (C32) >128
Saphylococcus aureus (VA1) >128 Enterobacter aerogenes (EB17) >128
Saphylococcus aureus (X400) >128 Enterobacter cloacae (EB5S) >128
Saphylococcus aureus (SL3E) >128 Enterobacter cloacae (265A) >128
Saphylococcus epidermis (Epil) >128 Salmondla (X514) >128
Saphylococcus epidermis (222) >128 SAmondla (1335) >128
Sreptococcus agalactiae (C203) >128 Psaudomonas (X528) >128
Sreptococcus pneumoniae (PARK) >128 Pseudomonas (X239) >128
Sreptococcus group d (X66) >128 Pseudomonas (PSL8) >128
Sreptococcus group d (2041) >128 Psaudomonas (PS72) >128
Haemophilus influenzae (sens) >128 Serratia (X99) >128
Haemophilus influenzae (res) >128 Sarratia (FE3) >128
Escherichia coli (N10) >128 Shigdla sonne (N9) >128
Escherichia coli (EC14) >128 Proteus morganii (PR15) >128
Escherichia coli (TEM) >128 Proteus incongtans (PR33) >128
Klebsdla (X26) >128 Proteus rettgeri (C24) >128
Klebsdla (KAE) >128 Citrobacter (CF17) >128
Klebsdla (X68) >128 Acinetobacter (AC12) >128
@ (08%) (928%) (2964%)  (6580%)  (81-100%) EU %



() MIC (hgiml) () MIC (rg/iml)
Cadridundfiiale(2994) >256 Badteradesfraglis(1877) >256
Cadridumperfringens(81) >256 Badteradesfraglis(1936B) 26
Cagridumsgaioum(1128) >26 Baderaidesthetaiciaomiaron (1439) >256
Bubadgiumaardadans(1235) >256 Baderadesmdaninogeniaus(1856/29) >256
Peatocoocus asaodherdytious (1302) >256 Badteraidesmdaninogeniaus(2736) >256
Peptocoocousprevat (1281) >256 Baderadesvulgaius(1211) 128
Peptodreptocooousanaardaius(1302) >256 Badteradescorrodans(1874) >256
Peatostreptooooousintemedius (1264) >25%6 Fustbedaiumsnicaum((1470) >256
Propionibadteriumacmes(79) >256 Fusobedaiumnergphorum (60544) >256
Baderadesfraglis(111) >256

3128ugmL MIC
)
@
FDA 16%
5-20ppm(4.5-18g/ton) 68-109%qg
16% O, 5, 10, 15, 20
ppm) 13% 0, 20ppm
4
16%
13%
13%
@
FDA 10-30ppm(9.0-27.0g/ton
100% ) 28 42
12-30ppm(10.8-27.0g/ton)
(0, 10, 20, 30 ppm)
28 42

20




©

(200ug)

14canigerd

® @

G @)

isoproterenol

fenoterol

FDA

NOEL

NOAEL

B-2
@
@55 )
fenoteral
B- (
(@)
(™)
@1
( )
) (
(GOT) (GPT)
) ( )
20ppm Oppm
(82
20ppm(0.6mgkg /)
NOEL
2 9

2000ppm(160mgkg /)
200ppm(15mg/kg /)

VICH

21



(GS)

10
(G2
NOEL ADI 2
2 3 3 1233 4
(eomgkg /) b
NOAEL(15mgkg /)
10 (L.5mgkg /)
NOEL(0.125mgkg /)
in\itro DNA ( )* Ames DA
( (&) ® cHo  ©9) (TK)®) &)
in vivo ( ) (696D ( G @)
( )
Invitro (Tk)
(Chromaosome breek)
10%
(1000ug/mL 16.5%) CHO diplochromosome
endoreduplication endoreduplication genebdance
(T¥) +9 ( ) -0
+39
invitro
Invivo
200mg/kg FDA 50 200mg/kg
400
600mg/kg
invivo
invitro invivo

22



in vitro

1 G 271 (¢ 2 (46) 1 Y]

21 2
[3 -
B - @) soterenal
mesuprine medroxadol  sdbutamol  metgproterenol  terbutdine  sameterol  bitolterol  pirbuterol 9
2
metgproterendl
B -
medroxadol  sulbutamol  terbutdine B -
propraolol (43) (44) (45) B -

B -

B - B

_ @)
1 @ NOEL
0002mgkg  NOEL ©)
0.050mg/kg NOEL  0.002-0.050mg/kg
1 NOEL 0.125mgkg  / @)
6 0,5, 10, 25, 40mg
25mg
10mg
NOEL 5mg/ ()
B -

23



B-
0.002mg/kg /
0.125mg/kg / 0.066mg/kg 3
1
6
1
(ADI)
ADI 1 NOEL 0125mgkg  / 10
100 0.00125mg/kg /
6 ( ) NOEL 5mg/
6 75.5kg 0.066mg/kg
10 B
()
©
NOEL
15mg/ 5
10 5 50 ADI  0.00132mg/kg
/
@ ADI

ADI

24

0.001mg /kg /

10



ADI

(NOEL)

0.125 mgkg

100
0.001mg/kg

/

0.125mg/kg
1
1
/
ADI
0.001 mg/kg /

25

/

/



10.

13

14,

16.

( )
Environmentd Assessment for the Use of PAYLEAN® TypeaMedicated Artide inthe Fead of Swine (NADA 140-863)

Freedom of Informeation Summary Origind New Anima Drug Application (NADA 140-863) Ractopamine Hydrochloride
(Paylean®)

Freedom of Information Summary Origind New Animd Drug Applicgtion (NADA 141-221) Ractopamine Hydrochloride
(OPTAFLEXX ™45)

Hoffman 2001

() 10

Anderson DB, Vemhuizen EL, Smith CK, Ddidowicz JE, Donoho AL, Williams GD, Jones DJ, A.L. Schroeder, Turberg MP,
Guerreo RJ, & Gunaane RJ(1993) Ractopamine Hydrochloride A Unigue PLE (Phengthanoilamine Leen Enhancer) for Swine
Procesdings 11" Intemational Symposium WAV FH, October 24-29, pp. 96-102.

Colbert WE, WilliamsPD & WilliamsGD 3 -Adrenoceptor Profile of Ractopamine HC in Isolated Smoath and Cardiac Musdle
Tissues of Rat and Guinea-pig;

J Pham. Phamacd. 1991 (43), 844-847

Mills SE, KisselJ, Bidwel CA, & SmithDJ  Stereosdectivity of porcine 3 -adrenergic receptorsfor ractopamine serenisomers
JAnNm.Sd.  2003(81), 122-129

Mills SE, Spurlock ME, & SmithDJ 3 -Adrenergic receptor Subtypes thet mediate ractopamine simulation of lipolyss;
JAnim. Sd. 2003 (81), 662-668

Ricke EA, Smith DJ, Fell VJ, LasnGL, & CaonJS Effects of Ractopamine HCl Sterenisomers on Growth, NitrogenRetention,
and Carcass Compogtion in Rats
JANmM.Sd.  1999(77), 701-707

Willians GD, Pohland RC & Byrd TK (1985g)  Bioavailability of radiocarbon following the administration of Sngle ord doses of
YC-EL-737 (31537) to F344/N Hd BR rats
Unpublished Reports R03985, RO4085, & R04185 from Toxicology Divison, Lilly Research Laboratories, Divison of Hi Lilly and
Company, Greenfidd, IN, USA.

Williams GD & Pohland GD (1985)  Bioavalahility of Radiocarbon Following the Adminigraion of Sngle Ord Doses of
“C-EL-737 (31537) to Beagle Dogs
Unpublished Report D02385 from Toxicology Divison, Lilly Research Laboratories, Division of Hli Lilly and Company, Greenfidd,
IN, USA.

Williams GD, (19878)  Comparative bioavailahility of “*C-ractopamine hydrochloride (031537, EL-737) fallowing asingle ordl
dose of 0.125 mgkg in the dog and monkey.
Unpublished Reports D04686 and PO3036 from Toxicology Divison, Lilly Reseerch Laboratories, Divison of Eli Lilly and Compeany,
Greatfidd, IN, USA.

Ddidowicz JE, Thomson TD & Herberg RI(1986) G- Ractopamine HCl Balance Excretion Study in Swine
Unpublished study ABC-0330 from Agriculturd Biochemidry, Lilly Research Leboratories Divison of Hi Lilly and Compary,
Greanfidd, IN, USA.

Ddidowicz E & Thomeon TD (1989)  “C-Ractopamine HCl Balance Excretion Sudy in Cattle
Unpublished sudy ABC-0422 from Agriculturd Biochemidry, Lilly Ressarch Laboratories Divison of Eli Lilly and Company,
Greatfidd, IN, USA.

Hunt TL (1994) Cadiovastular Adtivity and SAely of Ractopamine Hydrochloride Determingtion of a No-effect Dose

26



17.

18.

19,

24,

27.

Unpublished study TAV-L G-ERAA from Pharmeoo LSR, 706 Banider Lane, Audin, Texas 78704, USA.

Ddidowicz JE, Thomson TD & Heberg RJ (1985) “C-EL-737 Steady-Sate Residue Study with Swine Fed the Highest
Anticipated Dose
Unpublished study ABC-0273 from Agriculturd Biochemidry, Lilly Ressarch Laboratories Divison of Eli Lilly and Company,
GreaTiidd, IN, USA.

Ddidowicz JE, Thomson TD & Herberg R1(1985)  “'C EL-737 Tissue Depletion Study in Swine

Unpublished study ABC-0291 from Agriculturd Biochemidry, Lilly Research Laboratories, Divison of Hi Lilly and Company,
Greenfidd, IN, USA.

Ddidowicz JE, Lenis & Thomson TD (1986)  “‘C-Ractopamine HC! Swine Tissue Residue Sudy.

Unpublished gudy ABC-0368 from Agriculturd Biochemidry, Lilly Research Laboraiories Divison of Eli Lilly and Compeary,
Greatiidd, IN, USA.

Donocho AL, Macy TD & CochraneRL (1991)  Radtopamine Tissue Residue Dedine Study in Swine

Unpublished Report T4V 759003 from Anima Science Chemica Research, Lilly Research Laboratories, Divison of Eli Lilly ad
Company, Greenfidd, IN, USA.

Ddidowicz E & Thomson TD (1988)  “C-Ractopamine HC! Tisse Residue Steady-State Study in Cattle

Unpublished study ABC-0398 from Agriculturd Biochemidtry, Lilly Ressarch Laboratories, Divison of Hi Lilly and Company,
Greerffidd, IN, USA.

Ddidowicz JE, Lewis JJ, Thomson TD & Heberg RJ (1987)  *C Ractopamine HCl Tissue Depleion Sudy in Cattle
Unpublished sudy ABC-0375 from Agriculturd Biochemidry, Lilly Research Laboraories, Divison of Ei Lilly and Company,
Greatiidd, IN, USA.

Smith DJ & Shdver WL (2002)  Tissue Resdues of Ractopamine and Urinary Exaretion of Ractopamine and Metabdlites in
Animds Treated for 7 days With Digtary Ractopamine

JANM Sd. 2002 (80), 1240-1249.

Ddidowicz JE (1989)  Comparative Metebolism of *‘C-Ractopamine HC! in Catle, Dogs, and Rats

Unpublished sudy ABC-0387 from Anima Science Chemicd Research, Lilly Research laboraories A Divison of Eli Lilly and
Company, Greenfield, IN, USA.

Ddidowicz E (1987)  Comparative Metabolism of */C-Ractopamine HC! in Swine, Dogs and Rats:

Unpublished study ABC-0369 from Agriculturd Biochemidry, Lilly Ressarch Laboratories Divison of Eli Lilly and Company,
GreaTidd, IN, USA.

Ddidowicz E (1985)  *C Ractopamine HCl “Nonextractablé’ Residues in Swine Liver and Kidneys

Unpublished data rdated to study ABC-0291 from Agriculturd Biochemidry, Lilly Ressarch Laboratories, Divison of Eli Lilly and
Compary, Greenfidd, IN, USA.

Smith DJ, Giddings M, Hell VJ& Paulson GD (1995)  Identification of Ractopamine Hydrochloride Metabdlites Excreted in Rat
Bile.

Xenobiotica  1995(25), No. 5, 511-520.

SmithDJ& Rodevdd M (1994)  Urinary Excretion of Ractopamine and its Conjugated Metabalites by Humans

Unpublished sudy T4V 759404 from Lilly Research Laboratories A Divison of Hli Lilly and Compeany, Greanfidd, IN, USA.
Williams GD, McKinley ER & Bridge TL (19859).  The acute toxicity of compound 31537 (EL-737) administered ordly to the
ICRmous2

Unpublished Reports M-0-179-84 and M-0-178-84 from Toxicology Divison, Lilly Research Laboratories, Divison of Hi Lilly and
Company, Greerffield, IN, USA.

27



3L

37.

41

Williams GD, McKinley ER & Bridge TL (1985h)  The acute toxidity of compound 31537 (EL-737) adminigtered ordly to the
Fischer 344 ra.

Unpublished Report R0-133-84 and R0O-132-84 from Toxicology Divison, Lilly Ressarch Laboratories, Divison of Hi Lilly ad
Compary, Greanfidd, IN, USA.

Williams GD, McKinley ER & Bridge TL (1985c) Theacutetoxicity of compound 31537 (EL-737) administered intraperitonedlly
to the Fischer 344 rat.

Unpublished Reports R-P-08-84 and RP-09-84 from Toxicology Divison, Lilly Ressarch Laboratories Divison of Hi Lilly and
Compary, Greenfidd, IN, USA.

Willians GD, Negilski DS& Makey TF (1984b)  The acute dermd, ocular, and inhdation toxicity of compound 31537 (EL-737).
Unpublished Reports BD-82-84, BE-108-84 and RH-47-84 from Toxicology Divison, Lilly Reseerch Laboratories, Divison of
Bi Lilly and Comparty, Greerfied, IN, USA.

Williams GD, Negilski DS, Bridge TL & Makey TF (1985f)  The acute ord, dermd, @ular and inhdation toxicity of a granular
premix formulaion (AFN-026) containing 10% compound 31537 (EL-737).

Unpublished Reports R0-188-85, BD-104-85, B-E-120-85, and R H-066-85 from Toxicology Division, Lilly Ressarch Laboratories,
Divisonof Hi Lilly and Company, Greatfidd, IN, USA.

Williams GD (1987h) A ThreeMonth Toxidty Sudy of Ractopamine Hydrochloride Fed in the Diet to B6C3F1L Mice
Unpublished study M01584 from Toxicology Divison, Lilly Research Laboratories, Dividon of Bli Lilly and Company, Grearfied,
IN, USA.

Williams GD (1984 A ThreeMonth Subchronic Toxicty Evauetion of 031537 (Ractopamine Hydrochloride) Adminidered
Ordly to Fischer 344 Rats

Unpublished study R06184 from Toxicology Divison, Lilly Resesarch Laboratories, Divison of Hi Lilly and Company, Greerfield,
IN, USA.

WilliamsGD & Shoufler R (1993) A Subchronic Toxicity Study of Ractopamine Hydrochloride Given by Nasogedtric Gavegeto
Rhesus Monkeys for 6 Weeks

Unpublished sudy PO0691 from Toxicology Research Laboraories Lilly Research Laboraories A Divison of Hi Lilly and
Company, Grearfidd, IN, USA.

WilliansGD & Stone DN (19878)  Spedd Study: The Effect of Subchronic Adminidration of Ractopamine Hydrochloride on
Heat Rate and Blectrocardiographic Waveforms in Conscious Rhesus Monkeys

Unpublished study P02186 from Toxicology Division, Lilly Ressarch Laboratories, Divison of Hi Lilly and Company, Greenfidd,
IN, USA. .

Williams GD, McKinley ER & Bridge TL (1985d).  18-Day inhdation study in rhesus monkey.

Unpublished Report PO0388 from Lilly Research Laboratories, Divison of Eli Lilly and Compeny, Greenfidd, Indiana, USA.
Williams GD, Carlson KH & Wdlff RK (1989) A subchronic inhdaion study of ractopamine hydrochloride in rhesuls monkeys.
Unpublished Report PO6288 from Toxicology Divison, Lilly Research Laboratories, Divison of Eli Lilly and Company, Greenfied,
IN, USA.

WilliamsGD (1987d) A Target Animd Sty and Drug Tolerance Study of Rectopamine Hydrochloride Adminigered in the Diet
of Swine During the Finishing Period.

Unpublished study T4VVX8510 from Toxicology Divison, Lilly Ressarch Laboratories Divison of Hi Lilly and Company,
Greatiidd, IN, USA.

WilliamsGD (1987c) A Chronic Toxicdity Sudy of Ractopamine Hydrochloride Adminidered Ordly to Beegle Dogs for One Year.
Unpublished sudy D05885 from Toxicology Dividon, Lilly Resserch Laboratories, Dividon of Eli Lilly and Company, Greenfidd,

28



41.

40,

5L

IN, USA.

WilliamsGD (19988)  An Oncogenic Study and Companion Blood Levd Sudy in CD-1 Mice Given Ractopamine Hydrochloride
in the Diet for 21 Months

Unpublished sudy M04196, M04296 & M04396 from Toxicology Research Laboratories, Lilly Ressarch Laboratories, A Divison of
Bl Lilly and Company, Greenfidd, IN, USA.

Gibson P, SdiIs DM, Cheng HC & Yuh L (1987) Induction of uterine leiomyomeas in mice by medroxdd and prevention by
propranalol.

Toxicdl. Pahal.  1987(15), No4, 468-473.

Gopineth C & Gibson WA (1987) Mesovarian ledomyomesin the rat.

Environ. HedthParsp.  1987(73),107-113.

Jack D, Poynter D & Spurling NW (1983) Beta-adrenor eceptor simulants and mesovarian leomyomas in the rat.

Toxicology — 1983(27), 315-320.

Williams GD (1998b) An Oncogenic Study in Hischer 344 Rats Given Ractopamine Hydrochloride in the Diet for 2 Years
Unpublished study R16696 & R16796 from Toxicology Research Laboratories Lilly Reseerch Laboratories A Dividon of Eli Lilly
and Company, Grearfidd, IN, USA.

WilliamsGD (1993) A Chronic Sudy to Evduae the Toxidity of Ractopamine HCI in aNonrodent Species Whaose Cardiovascular
Responsveness Approximetes That of Humans Given This Class of Compounds

Unpublished gudy PO5191 from Toxicology Research Laboratories, Lilly Reseerch Laboraories, A Divison of Hi Lilly ad
Comparty, Greanfidd, IN, USA.

WilliamsGD & Hoyt JA (1987)  An HlevenrMonth Two-Generation Reproduction Study, Induding a Teraiology Segment, in CD
Rats Mantained on Diets Containing Rectopamine Hydrochloride (EL-737, Compound 31537).

Unpublished gtudies R11385 and R18985 from Toxicology Divison, Lilly Reseerch Leboratories, A Divison of Hi Lilly and
Company, Greenfidd, IN, USA.

WilliansGD (1989) A Reproductive Sefety Sudy in Figs (Gilts) Administered Rectopamine Hydrochloride in the Diet During the
Finishing Period.

Unpublished gudy V' X8713 from Toxicology Divison, Lilly Resserch Laboratories A Dividon of Eli Lilly and Compeany, Greerffied,
IN, USA.

Williams GD, Hill LE & Probst GS (19849)  The effect of compound 31537, EL-737, on the induction of DNA repair synthessin
primary cultures of adult rat hepetocytes

Unpublished Reports 840503UDS2000 and 840508UDS2000 from Toxicology Divison, Lilly Resserch Laboratories, Divison of Hli
Lilly and Company, Greenfidd, IN, USA.

Williams GD, Rexroat MA & Probs GS(1984d)  Theefectsof EL-737 (compound 31537) on the induction of reverse mutations
in Sdmondlatyphimurium usng the Amestest.

Unpublished Report 840716AMS2000 from Toxicology Divison, Lilly Ressarch Laboraiories, Divison of Hi Lilly and Compeny,
Greenfidd, IN, USA.

Williams GD & Thompson CZ (1984) The effect of compound 31537, EL-737 on the induction of becterid mutation using a
modification of the Amestes.

Unpublished Report 840507GPA 2000 from Toxicology Division, Lilly Reseerch Laboratories, Divison of Hli Lilly and Company,
Greatiidd, IN, USA.

Gariott ML & Rexrost MA (1996)  The Effet of Ractopamine Hydrochloride on the Induction of Reverse Mutaions in
SAlmondla typhimuriumand Escherichia coli Using the Ames Ted.

29



57.

6L

Unpublished gudies 951114AMS2000 and 9512056AM S2000 from Toxicology Reseerch Laboratories, Lilly Research Laboratories,
A Divigon of Hi Lilly and Company, Greenfidd, IN, USA.

Akhurg LC (1995)  Rectopamine Hydrochloride Metgphase Chromosame Andyds of Humen Lymphocytes Cultured In Vitro.
Unpublished sudy DTA 5/941656 from Huntington Reseerch Centtre, Ltd., Huntington, Cambridgeshire, PE 18 6ES, England.

Muri H (19969  Mutagenidity Tes On Ractopamine Hydrochloride Meeauring Chromosomd Abaraions in Human Whale
Blood Lymphocytes With and Without Exogenous Metabalic Adtivation.

Unpublished study 17282-0-449EC from Corning Hazeton Inc. (CHV), 9200 Lessburg Pike, Vienng, VA 22182, USA.

Jeckson MS & Gariott ML (1996) The Effect of Rctopamine Hydrochloride on the In Vitro Induction of Chromosome
Aberrations in Chinese Hamder Ovary Cdls

Unpublished Sudies 951108CAB2000 and 951206CAB2000 from Toxicology Research Laboratories, Lilly Research Laboratories A
Dividon of Eli Lilly and Compery, Greenfidd, IN, USA.

Williams GD, Obaly TJ, Bensey, BJ & Probst GS (1984c) The efect of 31537 (EL-737) on the induction of forward mutation at
the thymidine kinaselocus of L517Y mouse lymphomacdls
Unpublished Report 840627MLA2000 from Toxicology Divison, Lilly Ressarch Laboratories, Divison of Eli Lilly and Company,
Greatiidd, IN, USA.

Gariott ML & Yount DJ (1996)  The Effect of Ractopamine Hydrochloride On The Induction of Forward Mutation At The
Thymidine Kinase Locus OF L5178Y Mouse Lymphoma Cdls

Unpublished sudies 951115V L A2000 and 951219M L A2000 from Toxicology Research Laboratories, Lilly Research Laboratories
A Divison of Hi Lilly and Company, Greatfidd, IN, USA.

Cifone MA (1996) Mutagenicty Test On Ractopamine Hydrochloride In The L5178Y TK+- Mouse Lymphoma Forward
Mutation Assay.

Unpublished study 17282-0-431 from Corming Hazeton Inc. (CHV), 9200 Lesshurg Pike, Vienna, VA 22182, USA.

Murli H (1996b)  Mutagenicity Test On Ractopamine Hydrochloride (compound 031537) Measuring Chromosomd Aberaionsin
Vivo In Mouse Bone Marow Cdls

Unpublished study 17282-0-451 from Corning Hazleton Inc. (CHV), 9200 Leesburg Fke, Vienng VA 22182, USA.

Murli H (1996c)  Mutagenicity Test On Ractopamine Hydrochloride (compound 031537) Measuring Chromosoma Abaraionsin
Vivo In Mouse Bone Marow Cdls

Unpublished study 17282-2-451 from Corming Hazleton Inc. (CHV), 9200 Leesburg Pke, Vienna, VA 22182, USA.

Gariott ML, Schwier LS, Paton W & Williams GD (1993)  The Hfect of Ractopamine Hydrochloride Given Ordly for 2
Consecutive Days on the Induction of Micronudei in Bone Marrow of ICR Mice

Unpublished sudy 930811MNT2000 from Toxicology Research Laboratories, Lilly Research Laboratories, A Divison of Ei Lilly
and Company, Greerfied, IN, USA.

Gariott ML, Sdwier LS & Paton W (1996)  The Effet of Ractopamine Hydrochloride Given Ordly by Gavege for 14
Consscutive Days On The Induction of Micronude in Bone Marow of Fischer 344 Ras

Unpublished sudies 960610MNT2000 and 960815MNT2000 from Toxicology Reseerch Laboratories, Lilly Research Laboratories,
A Dividon of Bl Lilly and Company, Greanfidd, IN, USA.
WilliamsGD, Ned SB & Proba GS(1985¢)  Theeffect of compound 31537 (EL-737) onthe in vivo induction of sgter chromatid
exchange in bone marow of Chinese hamders

Unpublished Report 850121SCE2000 from Toxicology Divison, Lilly Research Laboratories, Division of Eli Lilly and Company,
Greatfidd, IN, USA.
Muphy AT & Glllepie TA (1996)  Andyss of Mouse Lymphoma Cdl Culture Media for Ractopamine and Ractopamine

30



67.

70.

7L

74,

75.

Caechd usng LCIMSMS

Unpublished summary document from Toxicology Research Laboratories, Lilly Research Laboratories, A Divisgon of Eli Lilly and
Company, Indiangpalis, IN, USA.

Obaly TI& Yout DJ(1996)  Effect of Ractopamine Hydrochloride on the Induction of Forward Mutation & the Thymidine
Kinase Locus of L5178Y Mouse Lymphoma Cdls

Unpublished specid sudies 960313VILA2000, 960409MLA2000, 960416MLA2000, 960423MLA2000, 960723MLA2000.
960730M L A2000, 961015MLA2000, & 961030M L A2000 from Toxicology Ressarch Laboretories, Lilly Research Leboratories A
Dividon of Hi Lilly and Comperty, Greenfidd, IN, USA.

Williams GD & Stone DN (1987b)  Spedid Study: The Hemodynamic Efects of Intravenous Adminigration of Ractopamine
Hydrochloride in Anesthetized Dogs

Unpublished sgudy DC1485 from Taxicology Divison, Lilly Research Laboratories Divison of Eli Lilly and Company, Greenfidd,
IN, USA.

Sarazan RD, Man BW & Williams, GD (1993)  An Acute Cardiovascular Toxicity Study with Ractopamine HCl (Compound
031537) Adminigtered Ordly in the Conscious Ingrumented Beegle.

Unpublished sudy DV0193 from Toxicology Research Laboratories, Lilly Research Laboratories A Divison of Hi Lilly ad
Company, Greenfidd, IN, USA.

Williams GD & Sione DN (1987c)  Specid Study: The Hemodynamic Effects of Intravenous Adminidration of Ractopamine
Hydrochloride in Anesthetized Monkeys.

Unpublished sudy PO7585 from Toxicology Divison, Lilly Ressarch Laboratories, Divison of Hli Lilly and Compeany, Greafidd,
I'N, USA.

Williams GD & Sone DN (1987d)  Specid Study: The Effects of Intravenous Adminidration of Ractopamine Hydrochloride
Compared in Conscious and Anesthetized Monkeys

Unpublished study PO7685 from Toxicology Dividon, Lilly Resserch Laboratories, Divison of Hi Lilly and Company, Greanfidd,
IN, USA.

Williams GD, Grothe DW & FrandsPC (1986d)  The Acute Toxicity of Ractopamine Hydrochloride (EL-737, Compound 31537)
to Rainbow Trout (Sdmo gairdneri) in a Satic Tes Sysem.

Unpublished sudy F03286 from Toxicology Dividon, Lilly Ressarch Laboretories, Divison of Hi Lilly and Company, Greafidd,
IN, USA.
WilliamsGD, Grothe DW & FrandsPC (1986e)  TheAcute Toxicity of Rectopamine Hydrochloride (EL-737, Compound 31537)
to Bluegill (Lepomismacrochirus) in a Saic Test Sysem.

Unpublished study FO3186 from Toxicology Dividon, Lilly Resserch Laboretories, Divison of Hi Lilly and Company, Greanfidd,
IN, USA
Williams GD, Grothe DW & FrandsPC (1986f)  The Acute Toxidity of Ractopamine Hydrochloride (EL-737, Compound 31537)
to Daghnia magna in a Satic Test Sysem.

Unpublished gudy C00786 from Toxicology Divison, Lilly Ressarch Laboratories, Dividon of Hi Lilly and Compeny, Grearfiidd,
IN, USA.
Williams GD, Cochrane RL & Meyerhoff RD (19868)  The Toxidity of Ractopamine Hydrochloride (EL-737, Compound 31537)
to Juvenile Mdlardsin aFveDay Diday Study.

Unpublished sudy A00986 from Toxicology Dividon, Lilly Ressarch Laboratories, Divison of Hi Lilly and Company, Greafidd,
IN, USA.
Williams GD, Cochrane RL & Meyerhoff RD (1986b)  The Toxidity of Ractopamine Hydrochloride (EL-737, Compound 31537)

31



76.

8L

£

to Boowhitein a 14-Day Acute Ord Studly.

Unpublished gudy A00586 from Toxicology Divison, Lilly Reseerch Laboratories, Divison of Hli Lilly and Company, Greenfidd,
IN, USA.

Williams GD, Cochrane RL & Meyerhoff RD (1986c)  The Toxidity of Ractopamine Hydrochloride (EL-737, Compound 31537)
to Jwenile Bobwhitein aFve Day Digtary Sudy.

Unpublished study A01186 from Toxicology Divison, Lilly Resserch Laboratories, Divison of Hi Lilly and Company, Greanfidd,
IN, USA.

Merder O (1992) Tedt To Evduate Senstizing Potentid In The Guinea:Pig.

Unpublished study 207309 from Hazleton France, Les Ondins, B.P. 0118, 89593 L’ Arbrede Cedex, France

LewisdJ(1985) Antimicrobid activity of ractopamine hydrochloride.

Unpublished sudy J1.8505 from Lilly Research Laboratories, Divison of Eli Lilly and Compeny, Grearffidd, IN, USA.

Sears MR (2002); Adverseeffects of B -agonists

J Allergy Clin Immurol 2002 (110), No.6, 322-328

The 2004 Prohibited Ligt Internationd Standard - World anti-doping agency Update 17 March 2004

CANTOX Responses to commentary regarding Ractopamine hydrochloride by the Joint Expert Commiittee on Food Additives,
Augus, 2000 (Unpublished)

Public Rdeese SUmmary on Evauation of the new adive RACTOPAMINE HYDROCLORIDE Audrdian Pegticides and
Veterinary Medicines Authority (July 2003)
VICHGL32 Sudiesto Evauate the Safety of Resdues of Veterinary Drugsin Human Food  Developmentd Toxidity Teding
Hurtt ME, Cappon GD, Browning A (2003) Proposd for a tiered gpproach to devdopmentd toxicity teding for veterinary
pharmaceutica products for food-producing animds.

Food Chem Toxicd. 2003 (41), No5, 611-619
WHO TRS 799 (1990)

32



