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® °
(pirlimycin hydrochloride hydrate)
N ?H3
. H-C—Cl
"C-NH-C-H
HeC—CH; ~ N, 0 Hoj/—q "HCIH0
OH
SCH3
OH
Ci7Hz1iCIN,OsS  HCI H,0
465.43
2105 2125
70g/L(pH45) 3g/L(pH 13)
nonvolatile
@ ®
: MLS b
50S
¢ Staphylococcus
Streptococcus (S agalactiae  S. uberis  S. dysgalactiae)
@
EU( )
1
50 mg 24 2 9
10 60 EU
50 mg 24 8
a (6-amino-6,8-dideoxyoctose)
® Macrolide, Lincosamide and Streptogramin 70S 50S

c

d ®

(S. aureus)

36

23

70S



2-1.
@
Sprague-Dawley ( 6 ) Yc (29mg/kg 5 )
5%( 45%  6.4%) 60%( 62.8%  58.8%)
5 (50, 125, 250, 500mg/ ) 50mg
Tinax 4
Crrex 0.1,0.2,0.6p /mL 24 28 69% 72
29 34% ©
(125mg/ 5 ) Crrax
0.11pg/mL 0.18pg/mL 48 4.4%
7.3% ©
(12 ) “c ¢ 200 mgx4 24 2
) Cro T Tz AUC 1 9% ( 2 72
) 17
12
/ 2
T 1 9 12 2 6 12 Crx
0083 ug/mL 2 0.131ug/mL 2 1
15 T]_/g(CX ) 2.89 T]_/Q(B ) 376
(AUCp1) 2269 7.114pg hr/mL
4,6,14 28 3 12 24
50% 10%
24% &
23 ) *C @ 50mg 24 2 )
6, 10, 14, 18 5 (14 8 ) 12 24
50.7% 12.7% 27.6% ®



©

B ) “c (800 mg/ ) T ) 016
0.27 Tw(@ ) 108 231
43% 26.5% 47.0%

@
Sprague-Dawley ( 6 ) “e (29mg/kg 5 )

( 51%  76%)
( 42%  21%)

“c 1 200 mgx4 ) 24 2 (12 )
2 46 14 28 3
0
“c 1 50mgx4 ) 24 2 23 )
2 6,10,14,18 5 (14 8 )
18
0.005g-e9/g ®
“c 1 200mgx4 ) 24 2 12 )
2 4,6,14,28 3 12
24
80.6% 8.0%
38% 2 6.7% 0.4% 44.6%
1.5% R2% 2 178% 2.6%
21.9% 76.5%
90.0% (10
MS  NMR



2-2.

(1) (12),(13)
Sprague-Dawley (
5000 mg/kg
@
30
5 6 Sprague-Dawley
mg/kg /) 30
1
500mg MCH
160mg
500 mg
160mg
) 500mg
NOAEL
3
5 Sprague-Dawley
mg/kg /) 91

500mg

(

2000 mg

/kg 2

300 mg/kg 2

2000 mg/kg

500 mg/kg

(14)

LDso

10 /) (0 50 160 500
160 mg
50mg 14 500mg 21
21-28 7-21
BUN ALT
500mg AST ALT
500mg
500mg
( 3
f
(15)
20 /) (10 30 100 300

100 mg



300 mg 2

30 mg 1 1
300mg
300 mg 100 mg
30mg
30mg MCH 100mg MCV
30 mg
30 300mg 100mg
100 mg 100mg
300mg BUN ALT 300mg
AST 300mg
300mg pH
100 mg 30 mg
300mg
100mg 1
NOAEL 10 mg/kg /
30 (16)
13 17 ( 2 1) (30 100 300 mg/kg /
2 ) 30
(300 mg/kg )
300 mg
1 17
300 mg
300mg Ht
28
300 mg AST ALT
17 300 mg 1 AP



300mg

(3/5)

300mg
17 1
NOAEL 30 mg/kg /
3 )
4 6 ( 5 /)
3
40mg
16mg 1
160 mg
160 mg
40mg (1/5) 160mg
NOAEL 16 mg/kg /
©)
(4)
(19
Sprague-Dawley
Fo 30 )
14 21
21 1 F.
F
Fo
Fo 200 mg 400 mg
Fo

100mg
100mg
1
30mg
(4 16 40 160 mg/kg /)
(2/5)
AST ALT
40mg
(100 200 400 mg/kg /) 2
60 30 )
4 21
F1
21 21
F. 400 mg /
=] 400 mg
= 400 mg



400 mg

F1
F1
F1 F
Fy F 1 21
NOAEL 100 mg/kg
(19)
Sprague-Dawley 2 /)
400mg
400mg
800mg
800 mg/kg /
(20)
ICR @4 9 )
1600 mg
1600 mg

24/

Fo 400 mg
Fo 400 mg
0
( ) F1 F
0 4
(200 400 800mg/kg /)
6 15
400 mg
800mg 16-20
800mg
1
NOAEL  200mg/kg / NOAEL
(100 400 1600 mg/kg /)
6 15
1600mg 2 1
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NOAEL 400mgkg  /

@)

0 /) (01 10 50 mgkg /
)
6 20
5mg (13/19) 1mg 5mg
1mg smg
1mg
5 mg
smg
NOAEL 0dmg kg  / NOAEL
1 mg/kg /
®)
in vitro in vivo
in vitro
Ames S. typhimurium TA1535, TA1537, 250 2000 pg/plate(+S9) @
TA1538, TA98, TA100
S. typhimurium TA97, TA98, TA100, 625 5000 pg/plate(:S9) @)

TA102, TA1535

S. typhimurium TA1537, E. coli WP2 uvrA | 156 5000 pg/plate(+S9)*

(24)

CHL(V79/Hprt) 025 050 1.00 mg/mL?
(-S9 2h)
040 080 1.60 mg/mL®
(+S9  2hr)
CHO(K1-BH4/Hprt) @ 50 100 250 500 750

1000 1250 1500 pg/mL*
(-S9 5+1%hr)

50 100 250 500 1000
1500 2000 2500 pg/mL°
(+S9  5+1%hr)




CHO(AS52/Xprt) @ 50 100 250 500 750
1000 1250 1500 pg/mL®
(-S9 5+1%hr)

50 100 250 500 1000
1500 2000 2500 pg/mL’
(+S9 5+1%hr)

5000ug/plate
20g/mL  24h 90%
15mg/mL  50%
1250pg/mL
2000pg/mL
1000pg/mL
1500pg/mL

~N o oA W N

in vitro Ames

invivo

175 250 375mglkg @
1

50 100 200mgkg  / @)
2 2

invivo

invitro in vivo

©)
(MIC)®
Bacteroidesspp. (7 15 ) Bifidobacteriumspp.(5 13 )
Clostridiumspp. (7 8 ) Coprococcuscomes (1 ) Enterococcusspp.(2 10 ) Escherichiacoli (13 )
Eubacterium spp. (6 10 ) Fusobacterium prausnitzii (6 ) Lactobacillus spp. (6 1 )
Peptostreptococcus / Peptococcus spp. (5 16 ) \killonellaparvula (1 )
MIC




MIC

(10° CFU/spot) (10" CFU/spot)
MICs MICx
Bacteroides spp. 15 0.25 0.03-4 0.25 0.12-4
Bifidobacterium spp. 13 0.03 0.016-0.25 0.12 0.016-0.25
Clostridium spp. 8 1 0.12-8 2 0.25-8
Enterococcus spp. 10 8 0.5->128 16 2->128
Escherichia coli 13 >128 >128 >128 >128
Eubacterium spp. 10 0.25 0.016-0.5 0.5 0.016-4
Fusobacterium prausnitzii 6 0.06 0.03-0.25 05 0.016-4
Lactobacillus spp. 11 0.50 0.06-2 2 0.12-64
Peptococcus / Peptostreptococcus spp. | 16 0.06 0.016-1 0.12 0.016-2
Coprococcus comes 1 1 2
\killonela parvula 1 0.06 0.06
Bifidobacterium spp. 10" CFUJspot
MICso 0.12 ug/mL
(MIC) &
Bifidobacteriumspp. (4 15 ) Eubacteriumspp. (6 13 ) Bacteroides fragilis (2
) MIC
MIC
MICs MICy MICs MICy

Bifidobacterium spp. 15 0.06 0.13 0.06-0.25 4.0 80 1.0-16.0
Eubacterium spp. 13 0.06 20 0.06-2.0 20 >128.0 1.0->128.0
Bacteroides fragilis 2 0.13 0.25 0.13-0.25 40 320 40 320

10° CFUJspot MICs Bifidobacterium spp. 4.0 pg/mL

Eubacterium spp. 2.0 ug/mL
(mic) &9
2002 1
MIC
(ng/mL)
MICs MICo

Staphylococcus aureus 190 0.12 0.25 006 >64.0
Staphylococcus spp. 162 0.12 20 012 >64.0

10




(ng/mL)

MICx MICyp

Streptococcus agalactiae 51 0.06 0.12 006 20
Streptococcus dysgalactiae 139 0.06 2.0 006 >64.0
Streptococcus uberis 129 0.12 32.0 006 >64.0
Streptococcus spp. 66 0.12 32.0 0.06 >64.0
Enterococcus spp. 56 2.0 32.0 012 >64.0

19 0.25 8.0 006 >64.0
Escherichia coli 184 >64.0 >64.0 640 >64.0
Klebsiella spp. 55 >64.0 >64.0 >64.0
Pseudomonas spp. 10 >64.0 >64.0 >64.0

18 >64.0 >64.0 >64.0

(MIC) €2
(5 ( 10" CFU/spot MIC
(ug/mL)

Aspergillus carbonarius >1000 >1000
Chaetomium cochliodes >1000 >1000
Fusarium roseum >1000 >1000
Penicillium notatum >1000 >1000
Trichoderma virde >1000 >1000
Streptomyces albus >100 >1000
Arthrobacter globiformis 1 64
Azotobacter vinelandii 4 >1024
Bacillus cereus 1 256
Bacillus subtilis 0.25 32
Celluomonas sp. 4 >1024
Cytophaga johnsonae 1 512
Flavobacterium heparinium 0.13 32
Pseudomonas fluorescens >1024 >1024




MIC

@33

in vitro
(Bacteroides spp. Bifidobacterium spp. Clostridium spp. Eubacterium spp. Fusobacterium
prausnitzii Lactobacillus spp. Peptococcus / Peptostreptococcus spp. 31 39 ) (10%
CFU/mL) © 3 6 pg/mL)" 12
10'CFU 3
10 36 3
12 10
Fusobacterium prausnitzii 2
invivo ~ ©
Clostridium difficile
( ) Clostridium difficile (5
=<109) 5 CIDs
( )
CIDy 2.6mglkg
(5).(39),(36)
5 4 (50, 125, 250, 500mg) 1
2 Clostridium difficile Clostridium difficile toxin
50mg 125mg 250mg 500mg
6
C |[Tox|C |Tox|C |Tox|C |[Tox|C |Tox|C |Tox|C |[Tox|C |Tox|C |Tox
PL | 0/5 0/5|0/1 | 0/4 | 0/1 | 0/5 0/5 1/5|0/2 | 0/5 0/410/1 | 0/5 | 0/2
PR|0/5|0/1|1/5|0/1|2/4|0/23/5|0/3|2/5|1/2|5/5|1/4|1/4|1/13/5|1/5|2/5]|1/4
PL PR C Clostridium difficile Tox Clostridium difficile toxin

Clostridium difficile

" Peptococcus / Peptostreptococcus spp. 0 5 6.7 ug/mL
i Clostridium difficile
J 50%
12




(37),(38)

1960 1970
2 20% 001% 10% Clostridium difficile
26 31% 0 25%
10%
AST ALT
(proprietary reports) 1965 74
62
70S 50S
(
) 50S
( ) (
)
2

800mg/kg [ 1600mg/kg /
(19), (20)

5mg/kg /
)

13



Clostridium spp.

ADI

/
invitro  Ames (Hprt  Xprt) invivo
( )
90 @5), @n
ADI
JECFA ADI
ADI
ADI
@) VICH
(40)
ADI
in vitro MICs,
in vivo
( ) Clostridium difficile
MICs 11 104
Bifidobacterium spp. MICs,  0.12 ug/mL @)
Fusobacterium prausnitzii 2
MICs, Bifidobacterium spp.
1 6lg/mL 12
3
(2 20%)
001% 10% Clostridium difficile
@7 (2-12 9 )
NOEL  150mg/ / 300mg/ /

9 Clostridium difficile

14



Clostridium difficile

Clostridium difficile
(50,125,250mg/ )

Clostridium difficile toxin ~ 125mg

6  (250mg ) (30)
in vitro MICs, 11 104
11 MICs 0.12 pg/mL
Bifidobacterium 003pug/mL  MICs ) invivo
300mg/ /
Clostridium difficile
(ADI)
/
ADI
3 NOAEL10mgkg  / ADI
10 10 10 1000
0.01 mg/kg /
ADI  0.01 mg/kg /
NOEL 50mg/
125mg 3/5 250mg 5/5
500mg 3/5 Clostridium difficile 1/5
10
NOEL 10
60kg 10 10 100 ADI  0.0083mg/kg
/
ADI ADI
ADI
1 R ADI

15



0.008mg/kg /

ADI

0.008mg/kg /

16



ADI
ALT
AP
AST
AUC
BUN
CAMP
CHL
CHO

CPK
AST
ALT
Hb

Ht
LOAEL
LOEL
MCH
MCHC
MCV
MIB
MIC
MLA
NOAEL
NOEL
T1/2
TBIL
Tcho
TDI

TG

()

AMP

17



(1) Pirlimycin MRL in bovine milk and tissues JECFA Toxicology Dossier (Unpublished)

(2) Prescott J.F. (2000) Lincosamides, macrolides, and pleuromutiline.  Antimicrobial therapy in veterinary medicine. Third edition.
Prescott J.F. et. al., Editor, lowa State University Press

3) 2000

(4) Comparative metabolism of pirlimycin hydrochloride (U-57,930E) in rats (oral gavage) and bovine (udder infusion) (Unpublished
study # 782-9760-89-001)

(5) Single dose placebo-controlled tolerance and ADME study of oral pirlimycin HCL (U-57930E) compared to oral clindamycin HCI
at four dose levels (Unpublished study # 7254-83-042)

(6) Single-dose oral bicavailability comparison of pirlimycin HCL (U-57930E) capsule formulation and oral solution with clindamycin
HCI capsules (Unpublished study # 7254-83-043)

(7) Absorption, distribution, metabolism, and excretion of 14C-pirlimycin hydrochloride (U-57,930E) in the lactating daily cow, Part I.
Distribution and pharmacokinetics (Unpublished study # 782-9760-88-001)

(8) Residue studies of 14C-pirlimycin hydrochloride (U-57,930E) in the lactating daily cow treated twice in all four quarters at 24-hour
interval with 50 mg/quarter of pirlimycin free base equivalents (Unpublished study # 782-9726-92-002)

(9) Pharmacokinetics of pirlimycin in the lactating daily cow following single dose intravenous and intramammary of 14C-pirlimycin
hydrochloride (U-57,930E) at a dose rate of 800 mg pirlimycin free base equivalents per administration (Unpublished study #
782-9726-93-003)

(10) Absorption, distribution, metabolism, and excretion of 14C-pirlimycin hydrochloride (U-57,930E) in the lactating daily cow, Part I1.
Metabolite profiles (Unpublished study # 782-9760-88-002)

(11) Absorption, distribution, metabolism, and excretion of 14C-pirlimycin hydrochloride (U-57,930E) in the lactating daily cow, Part lil.
Isolation and identification of excreta metabolites (Unpublished study # 782-9760-89-004)

(12) PNU-57,930E (Unpublished study # 1470N-06-04-274)

(13) PNU-57,930E (Unpublished study # 1470N-06-04-275)

(14) U-57,930E, 30-day oral toxicity test in the rat (Unpublished study # 7254-81-7263-010)

(15) 13-week oral toxicity study in Sprague Dawley rats with U-57,930E (Unpublished study # 7220-88-043)
(16) U-57,930E, 30-day oral toxicity test in the dog (Unpublished study # 7254-81-7263-004)

(17) U-57,930E; 90-day oral toxicity and safety study in the beagle dog (Unpublished study # 7220-89-006)
(18) A two-generation reproduction study (oral) in rats given U-57,930E (Unpublished study # 7227-88-010)
(19) A segment Il teratology study (oral) of U-57,930E in rats (Unpublished study # 7220-88-129)

(20) U-57,930E: a segment 11 teratology study (oral) in mice (Unpublished study # 7224-93-067)

(21) PNU-57,930E: oral embryo-fetal development study in the female rabbit (Unpublished study # 2002-0653)

(22) Evaluation of U-57,930E (pirlimycin) in the Salmonera/microsome (Ames) assay (Unpublished study # 7268-83-025)
(23) Evaluation of U-57,930E pirlimycin in the Salmonera/microsome test (Ames assay) (Unpublished study # 7227-89-030)

(24) PNU-57,930E (Unpublished study # 1470N-06-04-273)

(25) The V79 mammalian cell mutation assay with pirlimycin (U-57,930E) with and without an S9 metabolic activation system
(Unpublished study # 7263-84-003)

(26) Evaluation of U-57,930E in the AS52/XPRT and CHO/HPRT mammalian cell forward gene mutation assays (Unpublished study #
7228-89-023)

(27) Evaluation of U-57,930E in the micronucleus test in mouse bone marrow (Unpublished study # 7227-89-077)

(28) The micronucleus test with U-57,930E (pirlimycin) (Unpublished study # 7268-83-029)
(29) In vitro activity of pirlimycin against bacterial species found in the human gastrointestinal tract (Unpublished study #
782-7922-95-001)

18



(30) In vitro activity of pirlimycin (U-57,930E) and pirlimycin sulfoxide hydrochloride against Bifidobacterium spp. and Eubacterium spp.
from human gastrointestinal tract (Unpublished study # 705-7923-91-016)

(31) Results of 2002 bovine mastitis pathogen susceptibility monitoring for ceftioful, lincomycin/neomycin, penicillin/novobiocin, and
pirlimycin  (Unpublished study # SR-0794-7922-2003-003)

(32) Minimal inhibitory concentration (MIC) determination of pirlimycin (U-57,930E) and its adenylate and sulfoxide derivatives for
organisms commonly found in the environment (Unpublished # 782-7922-90-001)

(33) Greening, R.C., Baker, K.D. & Kotarski, S.F. (1995) Effect of Pirlimycin on the Viability of Anaerobic Bacterial Species Found in
the Human Gastrointestinal Tract. Unpublished Report no. 782-7922-95-002 from The Upjohn Company.

(34) Stapert, D., Hamel, J.C., Lee, J.C., Yancey, RJ., Jr, Ford, C.W.,, (15 October 1991) "The hamster model of antibiotic-associated
pseudomembranous colitis, an update,”  The Upjohn Company Technical Report No. 7252-91-054. (Unpublished)

(35) Gerard, GC., Lummis, W.L., Hall, L.T., Patel, R.K., Spiro, T.E., 30 August 1982. "The analysis of pirlimycin and clindamycin
concentrations in human serum, urine, and feces for infectious disease Protocol #4601". The Upjohn Company Technical Report No.
7262-82-7262-027. (Unpublished)

(36) Kotarski, S.F. (1995) Safety Evaluation of the Lincosaminides: Gut Flora Effects. ~ Unpublished expert report from The Upjohn
Company. Submitted to WHO by Upjohn & Pharmacia, Kalamazoo, Michigan, USA. (Unpublished)

(37) Hoffman 2001 () 10

(38) WHO Food Additives Series 45, 2000. Lincomycin

(39)WHO Technical Report Series 893, 2000.

(40) VICH General approach to Establish a Microbiological ADI (Step 7), 2004.

(41) WHO TRS 799 (1990)

19



