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See product labeling for full product information.

Tulieve® (tulathromycin) Injectable Solution

IMPORTANT SAFETY INFORMATION FOR CATTLE

Do not use in female dairy cattle 20 months of age or older,
including dry dairy cows. Effects on reproductive performance,
pregnancy and lactation have not been determined. Tulieve has
a pre-slaughter withdrawal time of 18 days. Tulieve should not be
used in animals known to be hypersensitive to the product.

IMPORTANT SAFETY INFORMATION FOR SWINE. Tulieve has a
pre-slaughter withdrawal time of 5 days. Tulieve should not be
used in animals known to be hypersensitive to the product.

Norfenicol® (florfenicol) Injectable Solution

Observe label direction and withdrawal times. Federal law
restricts this drug to use by or on the order of a licensed
veterinarian. For use in beef and non-lactating dairy cattle only.
Not approved for use in female dairy cattle 20 months of age
or older, including dry dairy cows. Animals intended for human
consumption must not be slaughtered within 28 days of the
last intramuscular treatment or within 33 days of subcutaneous
treatment. Do not use in calves to be processed for veal.
Intramuscular injection may result in local tissue reaction which
may result in trim loss at slaughter. See product labeling for full
product information, including adverse reactions.

Enroflox® 100 (enrofloxacin) Injectable Solution

For use by or on the order of a licensed veterinarian. Federal
law prohibits the extra-label use of this drug in food producing
animals. Cattle intended for human consumption must not

be slaughtered within 28 days from the last treatment. This
product is not approved for female dairy cattle 20 months of
age or older, including dry dairy cows. Use in these cattle may
cause drug residues in milk and/or calves born to these cows. A
withdrawal period has not been established in pre-ruminating
calves. Do not use in calves to be processed for veal. To assure
responsible antimicrobial drug use, enrofloxacin should

only be used as a second-line drug for colibacillosis in swine
following consideration of other therapeutic options. Swine
intended for human consumption must not be slaughtered
within 5 days of receiving a single-injection dose. Use with
caution in animals with known or suspected CNS disorders.
Observe label directions and withdrawal times. See product
labeling for full product information.

Cefenil® RTU (ceftiofur hydrochloride sterile suspension)
Observe label directions and withdrawal times. Not for use

in calves to be processed for veal. As with all drugs, the use

of Cefenil® RTU (ceftiofur hydrochloride sterile suspension) is
contraindicated in animals previously found to be hypersensitive
to the drug. See product labeling for full product information.

Norocillin® (penicillin G procaine injectable suspension)
Caution: Federal law restricts this drug to use by or on the order of
a licensed veterinarian.

Observe label directions and withdrawal times. Do not use

in calves to be processed for veal. Allergic or anaphylactic
reactions, sometimes fatal, have been known to occur in
animals hypersensitive to penicillin and procaine. Therefore,
animals administered should be kept under close observation
for at least one-half hour following injection. See product
labeling for full product information.

Noromycin® 300 LA (oxytetracycline injection)

Caution: Federal law restricts this drug to use by or on the order of
a licensed veterinarian.

Observe label directions and withdrawal times. Not for use in
lactating dairy animals. Adverse reactions, including injection site
swelling, restlessness, ataxia, trembling, respiratory abnormalities
(labored breathing), collapse and possibly death have been
reported. See product labeling for full product information.

Oxytetracycline Injection 200 (oxytetracycline injection)
Caution: Federal law restricts this drug to use by or on the
order of a licensed veterinarian.

Observe label directions and withdrawal times. Adverse
reactions, including injection site swelling, restlessness,
ataxia, trembling, respiratory abnormalities (labored
breathing), collapse and possibly death have been reported.
See product labeling for full product information.

Macrolide

SCAN THIS CODETO
FIND SPECIFIC PRODUCT
INFORMATION AND
DOSING INSTRUCTIONS.

© 2025 Norbrook Laboratories Limited. The Norbrook logo, Cefenil, Enroflox, Norfenicol, Norocillin, Noromycin and Tulieve are registered trademarks of Norbrook Laboratories
Limited. Excenel, Draxxin and LA200 are registered trademarks of Zoetis Services LLC or a related company. Nuflor is a registered trademark of Merck Animal Health.

007-25-072




Cefenil® RTU

(ceftiofur hydrochloride sterile

For intramuscular and subcutaneous use in cattle and intramuscular use
in swine. This product may be used in lactating dairy cattle. Not for use in
calves to be processed for veal.

CAUTION: Federal (USA) law restricts this drug to use bY or on the order of
alicensed veterinarian. Federal law prohibits extra-label use of this drug in
cattle and swine for disease prevention purposes; at unapproved doses,
frequencies, durations, or routes of administration; and in unapproved
major food producing species/production classes.

DESCRIPTION

CEFENIL® RTU (ceftiofur hydrochloride sterile suspension) is a ready to use
formulation that contains the hydrochloride salt of ceftiofur, which is a
broad spectrum cephalosporin antibiotic. Each mL of this ready-to-use
sterile suspension contains ceftiofur hydrochloride equivalent to 50 mg
ceftiofur, 573 mg aluminum monostearate, 1.03 mg sorbitan monooleate
and medium chain triglycerides.
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Figure 1 = HCl
Chemical Name of Ceftiofur Hydrochloride: 5-Thia-1-azabicy-

clo[4,2.0]oct-2-ene-2-carboxylic acid, 7-{[(2-amino-4-thiazolyl)(methoxyimino)
-acetyllamio]-3-[[(2- furanylcarhunyl) thio]methyl]-8-oxo-, hydrochloride salt
[6R-[60,7B(2)]]-

INDICATIONS

Swine: CEFEN|L RTU is indicated for treatment/control of swine bacterial
resp|ratory d|sease (swme bactenal pneumonia) associated wnh
iae, Pasteurella

pleuroy

Salmonella choleraesu:s and Streptocaccus suis.

Cattle: CEFENIL RTU is indicated for treatment of the following bacterial

diseases:

- Bovme resplratory dlsease(BRD shipping fever, pneumon|a)assocmted
with , Pasteurella mul

sumn/
- Acute_ bovme mterdlgltal necrobacillosis (foot rot, pododermatitis)
witl jum necrophorum and Bacteroides

melaninogenicus. ) ) )
- Acutemetritis (0 to 14 days post-partum) associated with bacterial
organisms susceptible to ceftiofur.

DOSAGE AND ADMINISTRATION

Shake for 90 seconds to ensure complete resuspension before using.
Swine: Administer intramuscularly at a dosage of 1.36 to 2.27 mg ceftiofur
equivalents/Ib (3.0 to 5.0 mg/kg) BW (1 mL of sterile suspension per 22 to 37
Ib BW). Treatment should be repeated at 24 h intervals for a total of three
consecutive days.

Cattle: - For bovine respiratory disease and acute bovine mterdlgnal
necrobacillosis: ~ administer by intr or sub it
administration at the dosage of 0.5 to 1.0 mg ceftiofur equivalents/lb (1.1 to
2.2mg/kg) BW (1 to 2mL sterile suspension per 100 Ih BW). Administer daily
at 24 hintervals for a total of three consecutive days. Additional treatments
may be administered on Days 4 and 5 for animals which do not show a
satisfactory response (not recovered) after the initial three treatments. In
addition, for BRD only, administer intramuscularly or subcutaneously 1.0
mg ceftiofur equivalents/Ib (2.2 mg/kg) BW every other day on Days 1and 3
(48 hinterval). Do not inject more than 15 mL per injection site.

Selection of dosage level (0.5 to 1.0 m%/lb) and regimen/duration (daily or
every other day for BRD only) should be based on an assessment of the
seventy of disease, pathogen susceptibility and clinical response.

For ‘acute post-partum metritis: administer by intramuscular or
subcutaneous administration at the dosage of 1.0 mg ceftiofur
equivalents/lb (2.2 mg/kg) BW (2 mL sterile suspension per 100 Ib BW).
Administer at 24 h intervals for five consecutive days. Do not inject more
than 15 mL per injection site.

CONTRAINDICATIONS
As with all drugs, the use of CEFENIL RTU is contraindicated in animals
previously found to be hypersensitive to the drug.

WARNINGS

NOT FOR HUMAN USE. KEEP OUT OF REACH OF CHILDREN.

Penicillins and cephalosporins can cause allergic reactions in sensitized
individuals. Topical exposures to such antimicrobials, including ceftiofur,

PRECAUTIONS

The effects of ceftiofur on cattle and swine reproductive performance,
pregnancy, and lactation have not been determined.

Swine: Areas of discoloration associated with the injection site at time
periods of 11 days or less may result in trim-out of edible tissues at
slaughter. The safety of ceftiofur has not been demonstrated for pregnant
swine or swine intended for breedlng

Cattle: Following intr lar or ation in the
neck, areas of discoloration at the S|te may persist beyond 11 days
resulting in trim loss of edible tissues at slaughter. Following intr
administration in the rear leg, areas of discoloration at the injection site
may persist beyond 28 days resulting in trim loss of edible tissues at
slaughter.

CLINICAL PHARMACOLOGY

Swine: Ceftiofur administered as either ceftiofur sodium or ceftiofur
hydrochloride is metabolized rapidly to desfuroylceftiofur, the primary
metabolite. Administration of ceftiofur to swine as either the sodium or
hydrochloride salt provides effective concentrations of ceftiofur and
desfuroylceﬁlofur metabolltes in plasma above the MICq for the labeled
Pasteurella multocida,
Streptacaccus suis and Salmane//a choleraesuis for the 24 hour (h) period
between the dosing intervals. The MICy, for Salmonella choleraesuis (1.0
ug/mL) is higher than the other three pathogens and plasma
concentrations exceed this value for the entire dosing interval only after
the 2.27 mg/lb (5.0 mg/kg) body weight (BW) dose.

Comparative Bioavailability Summary

Comparable plasma concentrations of ceftiofur administered as ceftiofur
hydrochloride sterile suspension or ceftiofur sodium sterile solution were
demonstrated after intramuscular administration of 227 mg ceftiofur
equivalents/Ib (5.0 mg/kg) BW. See Table 1 and Figure 2.

Table 1. Swine plasma concentrations and related parameters * of
ceftiofur and desfuroylceftiofur metabolites after ceftiofur hydrochloride
sterile suspension, 50 mg/mL, or ceftiofur sodium sterile powder, 50 mg/mL,
administered at 2.27 mg/lb ceftiofur equivalents /b (5.0 mg/kg) BW IM.

Ceftiofur hydrochloride

Ceftiofur sodium

Coux |Jg/mL 26.1+5.02 292501

0.66 - 2.0 (range) 0.33-2.0 (range)
AUCu,wuug-h/mLz 321502 314+55.1
o 1624155 140£1.23
Cyy, M/mL: 3450431 353+0.791
C,,, hg/mL: 0518+0.126 0.407 £ 0.0675
ty,h: 938+7.98 850771
Definitions:

Cm - maximum plasma concentration in pg/mL.

t . - the time after initial injection to when Cmax occurs, measured in hours.
AUC,, , -the area under the plasma concentration vs. time curve from time of
|njecl|on to the limit of quantitation of the assay (0.15 pg/mL).

t,,- the plasma half life of the drug in hours.
C,,, - the concentration of drug at 24 h after administration.
C - the concentration of drug at 72 h after administration.
t, " the time (in hours) plasma concentrations remain above 0.2 pg/mL.

Due to significant period effect and significant sequence effect in this study,
data from period 1 only were used to evaluate these parameters.

Figure 2. Swine plasma concentrations of ceftiofur and desfuroylceftiofur
metabolites after ceftiofur hydrochloride sterile suspension, 50 mg/mL, or
ceftiofur sodium sterile powder, 50 mg/mL, were administered
intramuscularly at 2.27 mg ceftiofur equivalents/Ib (5.0 mg/kg) BW.

[ Treatment
] —o~ Ceftiofur HCI
1 =A=- Ceftiofur Na

Ceftiofur hydrochloride Ceftiofur sodium
M SC IM*
C,, Hg/mL 11.0+£1.69 856+1.89 144-165
t.h 1-4 (range) 1-5 (range) 0.33-3.0
to,h 60.5+6.27 51.0+6.53 50.7-50.9
AUC, o hgh/mL 160307 %4178 115142
t,h 120263 115+257 950-11.1
C,,, hg/mL 1470380 0926+0.257  0.86-1.16
Cyg, Mg/mL 03400110  0271+008  0.250-0.268
Definitions:

C,,.,. - maximum concentration of drug in plasma in pg/mL. .., - the time after initial injection to
when C,,, occurs, measured in hours. .5, - the time (in hours) plasma drug concentrations
remain above 0.2 jig/mL. AUCy,q, -the area under the plasma drug concentrations vs. time curve
from time of injection to the limit of quantitation of the assay (0.15 pg/mL). t,,- the drug half life
in plasma expressed in hours. C,y, - the plasma drug concentration 24 h after administration. Cyg
» - the plasma drug concentration 48 h after administration. * Values represent the separate
means from each study.

Figure 3. Cattle plasma concentrations of ceftiofur and desfuroylceftiofur
metabolites after ceftiofur hydrochloride sterile suspension, 50 mg/mL,
was administered either intramuscularly or subcutaneously or ceftiofur
sodium sterile powder, 50 mg/mL, was administered intramuscularly at
1.0 mg ceftiofur equivalents/Ib (2.2 mg/kg) BW.
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Total residues of ceftiofur were measured in the lungs of cattle
administered radiolabeled ceftiofur at 1.0 mg ceftiofur equivalents/Ib (2.2
mg/kg) BW at 24 h intervals for five consecutive days. Twelve h after the
fifth injection of ceftiofur hydrochloride, total ceftiofur concentrations in
the lung averaged 1.15 pg/g, while total ceftiofur concentrations in the lung
8 h after the fifth ceftiofur sodium injection averaged 1.18 pg/g.

CLINICAL MICROBIOLOGY

CEFENILRTU is a ready to use formulation that contains the hydrochloride
salt of ceftiofur, which is a broad spectrum cephalosporin antibiotic active
against gram-positive and gram-negative bacteria including
B-lactamase-producing strains. Like other cephalosporins, ceftiofur is
bacteriocidal, in vitro, resulting in inhibition of cell wall synthesis.

Swine: Studies with ceftiofur have demonstrated in wtmand in v:vaactlvny
against gram-negative pathogens, includi

pleuropneumoniae, Pasteurella multocida, Salmonella choleraesms and
the gram-positive pathogen Streptococcus suis, all of which can be
associated with swine bacterial respiratory disease — SRD (swine
bacterial pneumonia). A summary of the minimum inhibitory concentration
(MIC) values from SRD pathogens isolated from clinical field effectiveness
studies is found in Table 3. Historic diagnostic laboratory MIC values for
SRD pathogens from the US and Canada are found in Table 4.

Cattle: Studleswnh ceftmfur have demonstrated in vitroand in v:vaacuwty
against M. , Pasteurella mult and f

somni, the three major pathogemc bacteria associated with bovine
respiratory disease (BRD, pneumonia, shipping fever), and against
Fusobacterium necrophorum and Bacteroides melaninogenicus, two of
the major pathogenic anaerobic bacteria associated with acute bovine
interdigital necrobacillosis (foot rot, pododermatitis). A summary of the

may elicit mild to severe allergic reactions in some individuals. Repeated or
prolonged exposure may lead to sensitization. Avoid direct contact of the
product with the skin, eyes, mouth, and clothing. Persons with a known
hypersensitivity to pemullln or cephalosporms should avoid exposure to
this product. In case of accidental eye exposure, flush with water for 15
minutes. In case of accidental skin exposure, wash with soap and water.
Remove contaminated clothing. If allergic reaction occurs (e.g., skin rash,
hives, difficult breathing), seek medical attention. The safety data sheet
contains more detailed occupational safety information. To report
suspected adverse drug events, for technical assistance or to obtain a
copy of the safety data sheet (SDS), contact Norbrook at 1-866-591-5777.
For additional information about adverse drug experience reporting for
animal drugs, contact FDA at 1-888-FDA-VETS or online at
www.fda.gov/reportanimalae.

RESIDUE WARNINGS:

Swine: When used according to label indications, dosage, and route of
administration, treated swine must not be slaughtered for 4 days
following the last treatment.

Use of dosages in excess of those indicated or by unapproved
routes of administration may resultin illegal residues in edible tissues.
Cattle: When used according to label indications, dosage and route
of administration, treated cattle must not be slaughtered for 3 days
following the last treatment. When used according to label
indications, dosage and route of administration, a milk discard time
is not required. Uses of dosages in excess of those indicated or by

€
% 1 MIC values for BRD and foot rot pathogens isolated from clinical field
I B effectiveness studies is found in Table 3. Historic diagnostic MIC values for
§ 4 \\ BRD and fool rot pathogens from the US and Canada are found in Table 4.
S i | Susceptibility
g AN Summaries of MIC data are presented in Tables 3 and 4. Testing followed
[ \\ Clinical and Laboratory Standards Institute (CLSI) Guidelines.
Table 3. Ceftiofur MIC Values of Bacterial Isolates from Clinical Field
T Studies in the USA
——
R L G T e Animal | Organism Number | Date MIC,* | MIC
Time (hours) Tested |Tested | (pg/mL) m;;?nel. )
Concentratlons of total ceftiofur in the lungs of pigs administered |Bovine | Mannheimia 461 1988 006 |<003-0.13
) | cef‘ngfur at2.27 ufr341 mg ceftiofur equivalents/lb (5.0 or 7.5 haemolytica -1992
mg/kg BW 12 h after the last of three daily intramuscular injections at 24 h —
intervals averaged 3.66 and 5.63 pg/g. N,’y"""he/'”.’a 8 1993 0015 | <0003-0.03
Cattle: Ceftiofur administered as either ceftiofur sodium or ceftiofur aemolytica
hydrochloride is metabolized rapidly to desfuroylceftiofur, the primary Pasteurella multocida | 318 1988-1992( 0.06 | <0.03-0.25
metabolite. Administration of ceftiofur to cattle as either the sodium or Pasteurella multocida | 48 1993 <0003 | <0003-0075
hydrochloride salt provides effective concentrations of ceftiofur and - . .
desfuroylceftiofur metabolites in plasma above the MICy, for the bovine Histophilus somni | 109 1988 -1992{ 006 | <0.03-0.13
respiratory disease (BRD) label pathogens Mannheimia haemolytica, Histophilus somni 59 1993 <0.0019 no range
Pasteurella multactda and Hlstaphllus somni for at least 48 h. The Frsohactar 7 o 0%
ations of ceftiofur and uso ac;enum <0lb | norange
desfuroylceﬂlofur metabnlltes above the MICq in plasma and efficacy has necrophorum
notbeen established for the treatment of bovine interdigital necrobacillosis | Swine | Actinobacillus
(foot rot) associated with Fusobacterium necrophorum and Bacteroides pleuropn. 83 1993 <0.03 | <0.03-0.06
melaninogenicus. Pasteurella multocida | 74|19 | <003 | <0.03:0.6
Comparative Bioavailability Summary - — -
The comparahility of plasma concentrations of ceftiofur following Streptococcus suis | 9% 1993 025 | <003-10
administration of ceftiofur hydrochloride sterile suspension or ceftiofur Salmonella
sodium sterile solution was demonstrated after intramuscular or choleraesuis 50 1993 10 1020
subcutaneous administration of ceftiofur hydrochloride and intramuscular hetahemolvi
administration of ceftiofur sodium at 1.0 mg ceftiofur equivalents/lb ?af emolytic % 1993 003 | <0.03006
(2.2 mg/kg) BW. See Table 2 and Figure 3. {replocaccus spp. <003 | <0.03-
Table 2. Cattle plasma concentrations and related parameters of ceftiofur Actmabacvllus Sus - L 1958 D078 | 0019 00078
and desfuroylceftiofur metabolltes aﬁer ceftiofur_hydrochloride sterile Haemophilus parasuis| 76 1998 006 | 0.0033-0.25

unapproved routes of administration, such as intramammary, may

resultin illegal residues in edible tissues and/or milk. A withdrawal

period has not been established in pre-ruminating calves. Do not
use in calves to be processed for veal.

1 50 mg/mL, d larly or usly at
1 Umg ceftiofur equivalents /b (2. 2 mg/kg) BW and ceftiofur sodium sterile
powder, 50 mg/mL, administered intramuscularly at 1.0 mg ceftiofur
equivalents /Ib (2.2 mg/kg) BW.

inhibitory concentration (MIC) for 90% of the isolates



Cattle: Results from a five-day tolerance study in feeder calves indicated
that ceftiofur sodium was well tolerated at 25 times (25 mg ceftiofur
equivalents/lb {55 mg/kg} BW) the highest recommended dose of 1.0 mg

?2 2mg/kg) BW for five consecutive days. Ceftiofur
administered intramuscularly had no adverse systemic effects. In a 15-day

safety/tuxmlty study, five steer and five heifer calves per group were

istered ceftiofur sodium intramuscularly at 0 (vehicle controlﬁ] 1,35
and 10 times the highest recommended dose of 1.0 mg ceftiofur
equivalents/lb (22 mg/kg) BW to determine the safety factor.
There were no adverse systemic effects indicating that ceftiofur sodium
has a wide margin of safety when injected intramuscularly into the feeder
calves at 10 times (10 mg ceftiofur equivalents/lb {22 mg/kg} BW) the

I ded dose for three times (15 days) the recommended length of
treatment of three to five days. Local tissue tolerance to intramuscular
injection of ceftiofur hydrochloride was evaluated in the following study.
Results from a tissue tolerance study indicated that ceftiofur hydrochloride
was well tolerated and produced no systemic toxicity in cattle when
administered intramuscularly in the neck and rear leg at a dose of 1.0 mg
ceftiofur equivalents/lb (22 mg/kg) BW at each injection site. This
represents a total dose per animal of 20 mg ceftiofur equivalents/lb
(4.4 mg/kg) BW. Clinically noted changes (local swelling) at injection sites
in the neck were very infrequent (2/48 sites) whereas noted changes in
rear leg sites were more frequent (21/48 sites). These changes in the rear
leg injection sites were generally evident on the day following injection
and lasted from 1to 11 days. At necropsy, injection sites were recognized
by discoloration of the subcutaneous tissues and muscle that resolved in
approximately 7 to 15 days in the neck and 19 to 28 days in the rear leg.
Results from another tissue tolerance study indicated that ceftiofur
hydrochloride was well tolerated and produced no systemic toxicity to
cattle when administered subcutaneously at 05 or 1.0 mg ceftiofur
equivalents/Ib (1.1 or 2.2 mg/kg) BW at 24 h intervals for 5 days. Mild and
usually transient, clinically visible or palpable reactions (local swelling)
were localized at the injection site. At necropsy, injection sites were
routinely recognized by edema, limited increase in thickness and color
changes of the subcutaneous tissue and/or fascial surface of underlying
muscle. The fascial surface of the muscle was visibly affected in most
cases through 9.5 days after injection. Underlying muscle mass was not
involved. There were no apparent differences in tissue response to
administration of ceftiofur hydrochloride at 0.5 or 1.0 mg ceftiofur
equivalents/lb (1.1 or 2.2 mg/kg) BW.

TISSUE RESIDUE DEPLETION

Swine: A pivotal tissue residue decline study was conducted in swine. In
this study, pigs received 2.27 mg of ceftiofur per Ib body weight (5 mg of
ceftiofur per kg body weight) per day for three consecutive days. Ceftiofur
residues in tissues were less than the tolerances for ceftiofur residues in
tissues such as kidney, liver and muscle by 4 days after dosing. These data
collectively support a 4-day pre-slaughter withdrawal period in swine
when used according to label directions.

Cattle: Two pivotal tissue residue decline studies were conducted in
cattle. Inthe first study, cattle received an intramuscular injection of 1.0mg
of ceftiofur per Ib body weight (2.2 mg of ceftiofur per kg body weight) for
five consecutive days. Ceftiofur residues in tissues were less than the
tolerances for ceftiofur residues in tissues such as kidney, liver and
muscle by 3 days after dosing. In the second study, cattle received a
subcutaneous injection of 1.0 mg of ceftiofur per Ib body weight (2.2 mg of
ceftiofur per kg body weight) for five consecutive days. Ceftiofur residues
in tissues were less than the tolerances for ceftiofur residues in tissues
such as kidney, liver and muscle by 3 days after dosing. These data
collectively support a 3-day pre-slaughter withdrawal period in cattle
when used according to label directions. In addition, two blood-level
bioequivalence studies were conducted in cattle (one using subcutaneous
administration and one using intramuscular administration). Blood
concentrations of ceftiofur (measured as ceftiofur free acid equivalents)
were greater than the analytical method's limit of quantification through 12
hours after administration, and these data demonstrated bioequivalence
between Cefenil® RTU and the referenced listed new animal drug. These
data support a zero-day milk discard time in lactating dairy cows.

STORAGE CONDITIONS
Do not store above 30°C (86°F). Shake well before using. Protect from
freezing. Contents should be used within 42 days after the first dose is

Table 4. Ceftiofur MIC Values of B ial Isolates from Diag Table 5 Acceptable quallty control ranges for ceﬂmlur against Clinical
Laboratories* in the USA and Canada d L Institute type Culture
Coll "
Animal |Organism Number | Date MIC,** |MIC Range| (Ach) strains ceftiofur equivalents/ib
Tested |Tested |(ugml) |(pg/ml) Organism name (ATCC No.) | Zone diameter* MIC range
Bovine | Mannheimia 110 19971998 (006 |<003-0.5 (mm) (pg/ml)
haemolytica Escherichia coli(25922) 2%-31 025-10
Mannheimia 139 1998-1999 (<003 |<0.03-05 Staphylococcus
haemolytica aureus (29213) - 0.25-1.0
Mannheimia 209 1999-2000 |<003 |<0.03-012 | | Staphylococcus
haemolytica aureus (25923) 21-31 -
Mannheimia 189 2000-2001 {<0.03 |<003-0.12| |Pseudomonas
haemolytica aeruginosa (27853) 1418 16.0-64.0
Pasteurella 107 1997-1998 |<0.03 [<0.03-0.25 Actinobacillus
multocida pleuroy jae (27090) 34-42+* 0.004-0.015***
Pasteurella 181 19981999 <003 |<0.03-05 Histophilus
multocida somni (700025) 36-46** 0.0005-0.004***
Pasteurella 208 1999-2000 (<003 |<0.03-012| *Alltesting performed using a 30 pg disk.
multocida **Quality control ranges are applicable only to tests performed by disk
Pasteurella 259 20002001 |<003 |<0.03-012 diffusion test using a chocolate Mueller-Hinton agar, incubated in 5-7% CO
multocida for 20-24 hours.

- . ***MIC quality control ranges are applicable only to tests performed by
Histophilus 8 1997-1998  |<0.03  |<0.03-0.25|  broth microdilution procedures using veterinary fastidious medium (VFM).
somni

——— CLINICAL EFFICACY
Histophilus 8 1996-1999 <003 |<0.03-0.125  Cattle: In addition to demonstrating comparable plasma concentrations,
somni the following clinical efficacy data are provided.

Histophilus somni |77 1999-2000 |<0.03 {<0.03-0.06 ﬁ é;liniﬁlal .Etudydwlas. congucteéi to evalu?tef the hefﬁcacy of cef%iof#r

— . —ma—T=nmanis| hydrochloride administered subcutaneously for the treatment of the
Histophilus 12 2000-2001 <083 <003:0.12 bacterial component of BRD under natural field conditions. When uniform
somnt clinical signs of BRD were present, 60 cattle (111 to 207 kg) were randomly
Bacteroides 29 199 160  |<0.06->16.0, assigned to one of the following treatment groups: negative control or
fragilis group cef/tLof)urBWd%ochloride at 05 ord1._0_ceftiodfu[; giqufivalehntsllb (1.1 0r 22

D - mg/kg) BW. Treatments were administered daily for three consecutive
Bactfrolgligsspp., 12 1994 160 |013>160 days. Cattle were evaluated daily and animals that died or were
non-fragris group euthanatized were necropsied and the lung lesions scored. On Day 15, all
Peptostreptococcus |12 1994 20 0.13-20 surviving animals were euthanatized and necropsied and the lung lesions
anaerobius scored. Mortality rates were 65%, 10% and 5% for negative controls, 0.5 mg

Swine | Actinobacillus 97 19971998 [<0.03 [norange ceftiofur equivalents/lb and 1.0 mg ceftiofur equivalents/lb, (1.1 or 2.2
pleuropn. mg/kg) BW, respectively. Mortality rates for both ceftiofur hydrochloride
- - treatment groups were lower than for negative controls (P < 0.0001). Rectal
Actinobacilus m 1996-1999 <003 |<003-025 | temperatures 24 h after third treatment were 104.0°F, 103.1°F and 1028°F
pleuropn. for negative controls, 0.5 mg/lb and 1.0 mg/lb (1.1 or 2.2 mg/kg) BW,
Actinobacillus 1% 19992000 |<003 |<0.03-006 | respectively. The temperatures for both ceftiofur hydrochloride treatment
pleuropn. groups were lower than the negative controls (P < 0.05). Ceftiofur
Actinobacil ] 0002001 1<0® |<003:006 hydrochloride administered subcutaneously for three consecutive days at
ctinobacillus - <005 <0030 05 or 1.0 mg ceftiofur equivalents/lb (1.1 or 2.2 mg/kg) BW is an effective
pleuropn. treatment for the bacterial component of BRD. A three-location clinical
Pasteurella 14 1997-1998 (<003 [<0.03-1.0 field study was conducted to evaluate the efficacy of ceftiofur
multocida hy}(]jro%hlortuge adlrmmgtg)r?d mﬁramuscularly ?a}u}ly Lor threeI days or ever\%
other day (Days 1 and 3) for the treatment of the bacterial component o
Pas,teu.rglla L 1998-1999 |<003 |<0.0305 naturally occurring BRD. When uniform signs of BRD were present, 360
beef crossbred cattle were randomly assigned to one of the following
Pasteurella 13 1999-2000 |<0.03 |<0.03-0.06 | treatment groups: negative control, ceftiofur sodium at 0.5 mg ceftiofur
ltocid. equivalents/lfl; “{1 mg/kg) IBW t}labll\( for thr/el:(e'dgwgefl'ti%fur t;]ydroghloride
- Y at 1.0 mg ceftiofur equivalents/Ib (2.2 mg/kg aily for three days, or
,C,is,ttggf;a”a 18 200-001 <003 |<003012 ceftiofur hydrochloride at 1.0 mg ceftiofur equivalents/lb BW on Days 1 and
3 (every other day). All tr were administered intr larly. All
Streptococeus 106 1997-1998 105 |<0.03-40 | ceftiofur treatment groups (hydrochloride and sodium) and treatment
Suis regimens (every day and every other day) significantly (P<0.05) reduced
Streptococcus 142 1998-1999 (025  [<0.03-1.0 Day 4 rectal temperature as compared to the negative control. Clinical
suis srl]Jcce?Ts_ t;n Days 10 ?hnddZB ?1Td _rgonallijty t%_Day) 28 ;vere not different for
the ceftiofur groups (hydrochloride and sodium) and treatment regimens
Streptococcus 14 1999-2000 1006 |<0.03-40 | (every day and every other day). The results of this study demonstrate that
suis daily and every other day (Days 1 and 3) intramuscular administration of
Streptococcus 167 2000-2001 [0.06  |<0.03-4.0 ceftiofur hydrochloride are effective treatment regimens for the bacterial
suis ]Eolndmonedn.t.of BRD. Ar} eight}!ocaftfipn studfy wfe_xt§ ?onﬁugtethnqgr r;atu[]al
ield conditions to evaluate the efficacy of ceftiofur hydrochloride for the
SZ/TO”E”E. % 1999-2000 |10 |003->40 | roatment of acute post-partum metritis (0 to 14 days post-partum). When  removed.

Choleraesuis clinical signs of acute post-partum metritis (rectal temperature >103°F and

Salmonella 101 2000-2001 {1.0 05-20 fetid vaginal discharge) were observed, 361 lactating dairy cows were HOW SUPPLIED
choleraesuis assigned randomly to treatment or negative control. Cattle were dosed

*The following in vitro data are available but their clinical significance is
unknown.
**Minimum  inhibitory concentration (MIC) for 90% of the isolates.

Based on the pharmacakinetic studies of ceftiofur in swine and cattle after
a single intramuscular injection of 1.36 to 2.27 mg ceftiofur equwalents/lb
(3.0t0 5.0 mg/kg) BW (swine) or 0.5 to 1.0 mg ceftiofur equivalents/lh (1.1 to

either subcutaneously or intramuscularly, daily for five consecutive days.
On days 1, 5 and 9 after the last day of dose administration, cows were
evaluated for clinical signs of acute post-partum metritis. A cure was
defined as rectal temperature <103°F and lack of fetid discharge. Cure rate
for the 1.0 mg ceftiofur equivalents/Ib (2.2 mg/kg) BW dose group was
significantly improved relative to cure rate of the negative control on day 9.
The rpsults of this study demonstrate that ceftiofur hydrochloride

2.2 mg/kg) BW (cattle) and the MIC and disk (30 pg) diffusion data the
following breakpoints are recommended by CLSI.

Zone Diameter (mm) MIC (pg/mL) Interpretation
>21 <20 (S) Susceptible
18-20 40 (I} Intermediate
<17 >80 (R) Resistant

Areport of "Susceptible’ indicates that the pathogen is likely to be inhibited
by generally achievable blood levels. A report of ‘Intermediate” is a
technical buffer zone and isolates falling into this category should be
retested. Alternatively the organism may be successfully treated if the
infection is in a body site where drug is physiologically concentrated. A
report of ‘Resistant" indicates that the achievable drug concentrations are
unlikely to be inhibitory and other therapy should be selected. Standardized
procedures' require the use of laboratory control organisms for both
standardized diffusion techniques and standardized dilution techniques.
The 30 pg ceftiofur sodium disk should give the following zone diameters
and the ceftiofur sodium standard reference powder (or disk) should
provide the following MIC values for the reference strain. Ceftiofur sodium
disks or powder reference standard is appropriate for bath ceftiofur salts.

i ed daily for five days at a dose of 1.0 mg ceftiofur
equivalents/lb (2.2 mg/kg) BW is an effective treatment for acute
post-partum metritis.

ANIMAL SAFETY

Swine: Results from a five-day tolerance study in normal feeder pigs
indicated that ceftiofur sodium was well tolerated when administered at 57
myg ceftiofur equivalents/b (125 mg/kg) (more than 25 times the highest
recommended daily dosage of 2.27 mg/lb (5.0 mg/kg)) BW for five
consecutive days. Ceftiofur administered intramuscularly to pigs produced
no overt adverse signs of toxicity.

To determine the safety margin in swine, a safety/toxicity study was
conducted. Five barrows and five gilts per group were administered
ceftiofur sodium intramuscularly at 0, 2.27, 6.81 and 11.36 mg ceftiofur
equivalents/lb (0, 5, 15, 25 mg/kg) BW for 15 days. This is 0, 1, 3 and 5 times
the highest recommended dose of 2.27 mg/lb (5.0 mg/kg) BW/day and 5
times the recommended treatment length of 3 days. There were no
adverse systemic effects observed, indicating that ceftiofur has a wide
margin of safety when injected intramuscularly into feeder pigs at the
highest recommended dose of 2.27 mg ceftiofur equivalents/Ib (5.0 mg/kg)
BW daily for 3 days or at levels up to 5 times the highest recommended
dose for 5 times the recommended length of treatment.

A separate study evaluated the injection site tissue tolerance of ceftiofur
hydrochloride in swine when administered intramuscularly in the neck at
1.36 and 2.27 mg ceftiofur equivalents/lb (3.0 to 5.0 mg/kg) BW. Animals
were necropsied at intervals to permit evaluations at 12 h, and 3,5,7,9, 11,
15, 20, and 25 days after last injection. Injection sites were evaluated
grossly at necropsy. No apparent changes (swelling or inflammation) were
observed clinically after 12 h post-injection. Areas of discoloration
associated with the injection site were observed at time periods less than
11 days after last injection.

CEFENILRTU is available in 100 mL and 250 mL vials.

! Clinical and Laboratory Standards Institute (CLSI). Performance
Standards for Antimicrobial Disk and Dilution Susceptibility Tests for
Bacteria Isolated from Animals; Approved Standard — Second Edition.
NCCLS document M31-A2. CLSI, 940 West Valley Road, Suite 1400, Wayne,
Pennsylvania 19087-1898, 2002.

Approved by FDA under ANADA # 200-616

Made in the UK

Manufactured by: Norbrook Laboratories Limited,

Newry, Co. Down, BT356PU, Northern Ireland

® Cefenil is a registered trademark of Norbrook Laboratories Limited
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Approved by FDA under ANADA # 200-495

Enroflox® 100
-

(enrofloxacin)
100 mg/mL Antimicrobial
Injectable Solution
For Subcutaneous Use in Beef Cattle And Non-Lactating Dairy Cattle
For Intramuscular or Subcutaneous Use In Swine
Not for Use in Female Dairy Cattle 20 Months of Age Or Older Or In Calves
To Be Processed For Veal
CAUTION:
Federal (U.S.A.) law restricts this drug to use by or on the order of a
licensed veterinarian.
Federal (U.S.A.) law prohibits the extra-label use of this drug in
food-producing animals.
To assure responsible antimicrobial drug use, enrofloxacin should only be
used as a second-line drug for colibacillosis in swine following
consideration of other therapeutic options.

PRODUCT DESCRIPTION:

Enroflox® 100 is a sterile, ready-to-use injectable antlmlcroblal solution that
contains a broad- spectrum fluoroguinolone antimicrobial agent.
Each mL of Enroflox 100 contains 100 mg of enrofloxacin. Excipients are
L-arginine base 200 mg, n-butyl alcohol 30 mg, benzyl alcohol (as a
preservative) 20 mg and water for injection g.s.

CHEMICAL NOMENCLATURE AND STRUCTURE:
1-cyclopropyl-7-(4-ethyl-1-piperazinyl)-6-fluoro-1,
4-dihydro-4-oxo-3-quinolinecarboxylic acid.
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INDICATIONS: °

Cattle - Single-Dose Therapy: Enrofiox 100 is indicated for the treatment
of bovine respiratory disease (BRD) associated with Mannheimia

lytica, Pasteureffa ida, Histophilus somniand Mycoplasma
bovisin beef and non-lactating dairy cattle; and for the control of BRD in
beef and non-lactating dairy cattle at high risk of developing BRD
associated with M. haemolytica, P. muftocida, H. somniand M. bovis.
Cattle - Multiple-Day Therapy: Enroflox 100is indicated for the treatment
of bovine respiratory disease (BRD) assouated with Mannheimia

lytica, Pasteurella daand Hi ifus somniin beef and
non-| Iactatlng dairy cattle.
Swine: Enroflox 100 is indicated for the treatment and control of swine
respiratory disease (SRD) associated with Actmobacrl/us
Pasteurel/a f He hilus parasuis,

ey 1. Ay

Str suis, Bord bronchi an

hyapneumonlae Enroflox 100is indicated for the control of colibacillosis
in groups or pens of weaned pigs where colibacillosis associated with
Escherichia cofihas been diagnosed.

DOSAGE AND ADMINISTRATION:

Enroflox 100 provides flexible dosages and durations of therapy.

Enroflox 100 may be administered as a single dose for one day for
treatment and control of BRD (cattle), for treatment and control of SRD or
for control of colibacillosis (swine), or for multiple days for BRD treatment
(cattle). Selection of the appropriate dose and duration of therapy for BRD
treatmentin cattle should be based on an assessment of the severity of the
disease, pathogen susceptibility and clinical response.

Cattle:

Single-Dose Therapy (BRD Treatment): Administer, by subcutaneous
injection, a single dose of 7.5-12.5 mg/kg of body weight (3.4-5.7 mL/100 b).

The ininjection i as a single SC
?\/?56 of 75 mg/kg BW forthe treatment and control of SRD associated with
S

i using an induced infection model

Wwa
study and three single-site natural infection field studies. In the model

|so|ate and treated with enrofloxacin injection or

<0.0001) di inthe mean total lun
lesion score was observed inthe enrofloxacm injection-treated group (4“/%
compared with the saline-treated group (27%) at 10 days post-treatment.
In two field studies evaluating effectiveness for treatment of SRD, a total of
300 pigs with clinical signs of SRD (moderate depression, moderately

Table 2 Enroflox 100 Dose Schedule for Swine ffi
Weight (Ib) Dose Volume (mL)

15 05

0 10 %’udy 72 healthy pigs were challenged with a representative
50 17 saline. A

100 34

150 51

200 68

250 85

Dilution of Enroflox 100: Enroflox 100 may be diluted with sterile water
prior to injection. The diluted product should be used within 24 hours.
Store diluted solution in amber glass bottles between 4-40°C (36-104°F).

Table 3 - Dilution Schedule*

Swine Weight | mL of Enrofiox 100 | mL of sterile water| Number of doses
101b 34mL 66 mL 100
151b 51 mL 49mL 100
201b 68 mL 32mL 100
251b 85mL 15mL 100

*For 1 mL dose volume from diluted solution

For the 100 mL vial: Use within 30 days of first puncture and puncture a
maximum of 36 times. When using a needle or draw-off spike larger than
16 gauge, discard any remaining product immediately after use.

For the 250 mL and 500 mL vials: Use within 30 days of first puncture.
Puncture a maximum of 36 times with a needle or dosage delivery device
16 gauge or smaller, or 4 times with a draw-off spike 5 mm or smaller.
When using a needle larger than 16 gauge, or a draw-off spike larger than
5mm, discard any remaining product immediately after use.

RESIDUE WARNINGS:

Cattle: Animals intended for human consumption must not be
slaughtered within 28 days from the last treatment. This product
is not approved for female dairy cattle 20 months of age or older,

including dry dairy cows. Use in these cattle may cause drug

residues in milk and/or in calves born to these cows.

Awithdrawal period has not been established for this product

in pre-ruminating calves. Do not use in calves to be processed

for veal.

Swine: Animals intended for human consumption must not be

slaughtered within 5 days of receiving a single-injection dose.

HUMAN WARNINGS:
Not for use in humans. Keep out of reach of children.
Avoid contact with eyes. In case of contact, immediately flush eyes with
copious amounts of water for 15 minutes. In case of dermal contact, wash
skin with soap and water. Consult a physician if irritation persists following
ocular or dermal exposures. Individuals with a history of hypersensitivity to
quinolones should avoid this product. In humans, there is a risk of user
photosensitization within a few hours after excessive exposure to
Eumolones If excessive accidental exposure occurs, avoid direct sunlight.
or customer service, to obtain a copy of the Safety Data Sheet (SDS) or to
report adverse reactions, call Norbrook at 1-866-591-5777.

PRECAUTIONS:

The effects of enrofloxacin on cattle or swine reproductive performance,

pregnancy and lactation have not been adequately determined.

The long-term effects on articular joint cartilage have not been

determined in pigs above market weight.

Subcutaneous injection in cattle or swine, or intramuscular injection in

swine, can cause a transient local tissue reaction that may resultin trim

loss of edible tissue at slaughter.

Enroflox 100 contains different excipients than other enrofloxacin

products. The safety and efficacy of this formulation in species other than

cattle and swine have not been determined.

Quinolone-class drugs should be used with caution in animals with

known or suspected Central Nervous System (CNS) disorders. In such

animals, quinolones have, in rare instances, been associated with CNS
lation which may lead to convulsive seizures. Quinolone-class drugs

Multiple-Day Therapy (BRD Treatment): Administer daily,

dose of 2.5-5 mg/kg of body weight (1.1-2.3 mL/100 Ib). Treatment should
be repeated at 24-hour intervals for three days. Additional treatments may
be given on Days 4 and 5 to animals that have shown clinical
improvement but not total recovery.

Single-Dose Therapy (BRD Control): Administer, by subcutaneous
injection, a single dose of 7.5 mg/kg of body weight (34 mL/100 Ib).
Examples of conditions that may contribute to calves being at high risk for
developing BRD include, but are not limited to, the following:

« Transportation with animals from two or more farm origins.

« An extended transport time with few to no rest stops.

« An environmental temperature change of >30°F during transportation.

* A >30°F range in temperature fluctuation within a 24-hour period.

« Exposure to wet or cold weather conditions.

« Excessive shrink (more than would be expected with a normal load of cattle).
« Stressful arrival processing procedures (e.g., castration or dehorning).

« Exposure within the prior 72 hours to animals showing clinical signs of BRD.
Administered dose volume should not exceed 20 mL per injection site.

have been shown to produce erosions of cartilage of weight-bearing
joints and other signs of arthropathy in immature animals of various
species. See Animal Safety section for additional information.

ADVERSE REACTIONS:

No adverse reactions were observed during clinical trials.

To report suspected adverse drug events, for technical assistance or to
obtain a copy of the Safety Data heet (SDS), contact Norbrook at
1-866-591-5777. For additional information about adverse drug experience
reporting for animal drugs, contact FDA at 1-888-FDA-VETS or online at
www.fda.gov/reportanimalae.

MICROBIOLOGY:

Enrofloxacin is bactericidal and exerts its antibacterial effect by inhibiting
bacterial DNA gyrase (a type Il topoisomerase) thereby preventing DNA
supercoiling and replication which leads to cell death." Enrofloxacin is
active against Gram-negative and Gram-positive bacteria.

EFFECTIVENESS:

Cattle: A total of 845 calves with naturally-occurring BRD were treated
with enrofloxacin injection in eight field trials located in five cattle-feeding
states. Response to treatment was compared to non-treated controls.
Single-dose and multiple- daytherapy regimens were evaluated. BRD and
ifi reduced in enrofi -treated calves. No
adverse reactions were reported in treated animals.

The effectiveness of enrofloxacin injection for the control of respiratory
disease in cattle at high risk of developing BRD was evaluated in a
six-location study in the U.S. and Canada. A total of 1,150 crossbred beef
Ealves athigh risk of developing BRD were enrolled in the study.

in injection (7.5 mg/kg BW) or an equivalent volume of sterile
saline was administered as a single subcutaneous injection within two
days after arrival. Cattle were observed daily for clinical signs of BRD and
d for success on Day 14 post-treatment. Treatment success

in the enrofloxacin injection group (497/573, 87.83%) was significantly
higher (P =0.0013) than success in the saline control group (455/571,
80.92%). In addition, there were more treatment successes (n=13) than
failures (n=3) in the group of animals positive for M. bovis on Day 0 that
were treated with enrofloxacin injection. No product-related adverse

Table 1- Enroflox 100 Dose and Treatment Schedule for Cattle*
Treatment Control
Single-Dose Multiple-Day Single-Dose
Therapy Therapy Therapy mortality were sig
15-125mg/kg | 25-5.0mgkg 15mg/kg
Weight Dose Volume Dose Volume Dose Volume
(Ib) mL) mL) (mL)
100 35-55 5-2 K
200 70- 11 5-4. 1 o
300 05-11. .5 - 6. 0.
400 40-22. L5 -9 4
500 70-28! 55115 7! were eva
600 0.5 - 34/ 70-13. 2.
100 240-39. 8.0-16. 24
800 7.5 - 45. 90-18 7.
900 1.0- 51 10.0 - 20. 1.
1000 34.0 - 57 11.0 - 23/ 4,
1100 75-62. 125- 25, 7] reactions were reported.

*Dose volumes have been rounded to the nearest 0.5 mL within the dose range.

Swine:

Administer, either by intramuscular or subcutaneous (behind the ear)
injection, a single dose of 7.5 mg/kg of body weight (3.4 mL/100 Ib).
Administered dose volume should not exceed 5 mL per injection site.

For the control of colibacillosis, administration should be initiated within
the first 60 days post-weaning when clinical signs are present in at least
2% of the animals in the group. If noimprovement s noted within

48 hours, the diagnosis should be reevaluated.

Swine: Atotal of 590 pigs were treated with enrofloxacin injection or
saline in two separate natural infection SRD field trials. For the treatment
of SRD, the success rate of enrofloxacin-treated pigs that were defined
as “sick and febrile” (increased respiratory rate, labored or dyspneic
breathing, depressed attitude and a rectal temperature >104.0°F) was
statistically significantly greater than the success rate of saline-treated

“sick and febrile” pigs. For the control of SRD, mean rectal temperature,
mortality (one tnal?and morbidity were statlstlcally significantly lower for
enrofloxacin-treated pigs in pens containing a percentage of “sick and
febrile” pigs compared to saline-treated pigs.

increased respiratory rate, and a rectal temperature of > 104°F) were
enrolled and treated with enrofloxacin i injection or saline. At7 days
post-treatment, the cure rate was statistically significantly hlgher ateach
site (P <0. 0[]01] in the enrofloxacin injection-treated groups (61.3% and
92%) compared with the saline-treated groups (26. 7"9 and 33.3%). In one
field study evaluating effectiveness for control of SRD, a group of 400 pigs
inwhich > 15% had clinical signs of SRD (moderate depressmn score,
moderately increased respiratory rate, and a rectal temperature of > 100)
was enrolled and treated with enrofloxacin injection or saline. At7 days
ost-treatment, the cure rate was statistically significantly higher
FP <0.0002) in the enrofloxacin i injection-treated grquB’(m 0"/% compared
with the saline-treated group (48.5%). In additionto M. hyopneumoniae,
B. bronchiseptica was also isolated in sufficient numbers from these field
studies to be included in the SRD treatment and control indications.

The effectiveness of enrofloxacin injection for the control of colibacillosis
associated with E. cofi was evaluated in a multi-site natural infection field
study. At each site, when atleast 5% of the pigs were defined as
“clinically affected(presence of diarrhea and either depression or .
ﬁ&untness), all pigs were administered enrofloxacin injection as a single
dose of 7.5 mg/kg BW or an equivalent dose volume of saline. At
7 days post-treatment, the success rate was statistically significant!
higher FP 0,0350)in the enrofloxacin |n|ect|on -treated group (61.5 S/J{
compared with the saline-treated group (44.7%

The effectiveness of enrofloxacin injection admlnlstered as asingle IM
dose of 7.5 mgrkg BW for the treatment and control of SRD or as a single
SC dose of 7.5 mg/kg BW for the control of colibacillosis was confirmed
by demonstrating comparable serum enrofloxacin concentrations
following IM or SC injection into the neck of healthy male and female pigs.

TOXICOLOGY:

The oral LD50 for laboratory rats was greater than 5000 mg/kg of body
weight. Ninety-day feeding studies in dogs and rats revealed no observahle
adverse effects at treatment rates of 3 and 40 mg/kg respectively. Chronic
studies in rats and mice revealed no observable adverse effects at 5.3 and
323 mg/kg respectively. There was no evidence of carcinogenic effectin
laboratory animal models. A two-generation rat reproduction study revealed
no effect with 10 m%/kg treatments. No teratogenic effects were observed in
rabbits at doses of 25 mg/kg or in rats at 50 mg/kg.

ANIMAL SAFETY:

Cattle: Safet¥ studies were conducted in feeder calves usin? single doses
of 5, 15, and 25 mg/kg for 15 consecutive days and 50 mg/kg for

5 consecutive days. No clinical signs of toxicity were observed when a
dose of 5 mg/kg was administered for 15 days. Clinical signs of
derression, incoordination, and muscle fasciculation were observed in
calves when doses of 15 or 25 mg/kg were administered for 10to 15 days.
Clinical signs of depression, inappetence and incoordination were
observed when a dose of 50 mg/kg was administered for 3 days.

No drug-related abnormalities in clinical pathology parameters were
identified. No articular cartilage lesions were observed after examination
of stifle joints from animals administered 25 mg/kg for 15 days.

A safety study was conducted in 23-day-old calves using doses of 5, 15,
and 25 mg/kgI for 15 consecutive days. No clinical signs of toxicity or
changes in clinical pathology parameters were observed. No articular
cartilage lesions were observed in the stifle joints at any dose level at
2 days and 9 days following 15 days of drug administration.

Aninjection site study conducted in feeder calves demonstrated that the
formulation may induce a transient reaction in the subcutaneous tissue and
underlying muscle. No painful responses to administration were observed.

Swine: Subcutaneous Safety: A safety study was conducted in 32 pigs
weighing apFroxrmater 57kg (125 \bl usmg single doses of 5,15, or

25 mg/kg daily for 15 of short
duration was observed inall groups mcludrng the saline-treated controls.
Musculoskeletal stiffness was observed following the 15 and 25 mg/kg
treatments with clinical signs appearing during the second week of
treatment. Clinical signs of lameness improved after treatment ceased
and most animals were clinically normal at necropsy.

A second study was conducted in two pigs weighing aﬁpro)ﬂmately 23kg
(501b), treated with 50 mg/kg for 5 consecutive days. There were no
clinical signs of toxicity or pathological changes.

Aniinjection site study conducted in pigs demonstrated that the
formulation may induce a transient reaction in the subcutaneous tissue.
No painful responses to administration were observed.

Intramuscular Safety: A safey study was conducted in 48 weaned, 20- to
22-day-old pigs. Pigs were administered enrofloxacin injection at75,
225and 37.5 mg/kg BW by IM injection into the neck once weekly for

3 consecutive weeks. All pigs remained clinically normal throughout the
study. Transient decreases in feed and water consumption were
observed after each treatment. Mild, transient, post-treatment injection
site swellings were observed in pigs receiving the 375 mg/kg BW dose.
Injection site inflammation was found on post-mortem examlnatlon inall
enrofloxacin-treated groups.

STORAGE CONDITIONS:

Protect from direct sunlight. Do not refrigerate or freeze. Store below 77°F
(25°C). Precipitation may occur due to cold temperature. To redissolve,
warm and then shake the vial.

HOW SUPPLIED:

Enroflox 100:

100 mg/mL 100 mL Bottle
100 mg/mL 250 mL Bottle
100 mg/mL 500 mL Bottle
REFERENCES:

1. Hooper, D. C, Wolfson, J. S., Quinolone Antimicrobial Agents, 2nd ed, 59 - 75,1993.

For customer service, to obtain a copy of the Safety Data Sheet (SDS) or
to report adverse reactions, call Norbrook at 1-866-591-5777.

Restricted Drug - California. Use Only as Directed.
Made in the UK.

The Norbrook logos and Enroflox® are registered trademarks

of Norbrook Laboratories Limited.
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PRODUCT
INFORMATION

Norfenicol®

(florfenicol)

Injectable Solution
300 mg/mL

For intramuscular and subcutaneous use in beef
and non-lactating dairy cattle only.

Not for use in female dairy cattle 20 months of age
or older or in calves to be processed for veal.

CAUTION: Federal law restricts this drug to use by
or on the order of a licensed veterinarian.

DESCRIPTION: Norfenicol® Injectable Solution
is a solution of the synthetic antibiotic florfenicol.
Each milliliter of sterile Norfenicol Injectable
Solution contains 300 mg of florfenicol, 250 mg
2-pyrrolidone, and glycerol formal gs.

The chemical name for florfenicol is
2,2-Dichloro-N-[1-(_uoromethyl)-2-hydroxy-2-[4-
(methylsulfonyl)phenyljethyllacetamide.

INDICATIONS: Norfenicol Injectable Solution is
indicated for treatment of bovine respiratory
disease (BRD) associated with Mannheimia
haemolytica, Pasteurella multocida, and
Histophilus somni, and for the treatment of bovine
interdigital phlegmon (foot rot, acute interdigital
necrobacillosis, infectious pododermatitis)
associated with Fusobacterium necrophorum and
Bacteroides melaninogenicus. Also, it is indicated
for the control of respiratory disease in cattle at
high risk of developing BRD associated with
Mannheimia haemolytica, Pasteurella multocida,
and Histophilus somni.

DOSAGE AND ADMINISTRATION: For treatment of
bovine respiratory disease (BRD) and bovine
interdigital phlegmon (foot rot): Norfenicol
Injectable Solution should be administered by
intramuscular injection to cattle at a dose rate of
20 mg/kg body weight (3 mL/100 Ibs). A second
dose should be administered 48 hours later.
Alternatively, Norfenicol Injectable Solution can be
administered by a single subcutaneous (SC)
injection to cattle at a dose rate of 40 mg/kg body
weight (6 mL/100 Ibs). Do not administer more than
10 mL at each site. The injection should be given
only in the neck.

NOTE: Intramuscular injection may result in local
tissue reaction which persists beyond 28 days.
This may resultin trim loss of edible tissue at
slaughter. Tissue reaction at injection sites other
than the neckis likely to be more severe.

For control of respiratory disease in cattle at
high-risk of developing BRD: Norfenicol Injectable
Solution should be administered by a single
subcutaneous injection to cattle at a dose rate of
40 mg/kg body weight (6 mL/100lbs). Do not
administer more than 10 mL at each site. The
injection should be given only in the neck.

NORFENICOL INJECTABLE SOLUTION
DOSAGE GUIDE

ANIMAL M SC
WEIGHT (lbs) DOSAGE DOSAGE
3.0mL/100 Ib 6.0 mL/100 Ib
Body Weight (mL) | Body Weight (mL)
100 3.0 6.0
200 6.0 12.0
300 9.0 18.0
400 12.0 24.0
500 15.0 30.0
600 18.0 36.0
700 21.0 42.0
800 24.0 48.0
900 27.0 54.0
1000 30.0 60.0
Recommended Injection Locati

Do not inject more than
10 mL per injection site.

Clinical improvement should be evident in most
treated subjects within 24 hours of initiation of
treatment. If a positive response is not noted
within 72 hours of initiation of treatment, the
diagnosis should be re-evaluated.

CONTRAINDICATIONS: Do not use in animals that
have shown hypersensitivity to florfenicol.

WARNINGS: NOT FOR HUMAN USE. KEEP OUT OF
REACH OF CHILDREN. This product contains
materials that can be irritating to skin and eyes.
Avoid direct contact with skin, eyes, and clothing.
In case of accidental eye exposure, flush with
water for 15 minutes. In case of accidental skin
exposure, wash with soap and water. Remove
contaminated clothing. Consult a physician if
irritation persists. Accidental injection of this
product may cause local irritation. Consult a
physician immediately. The Safety Data Sheet
(SDS) contains more detailed occupational
safety information.

To report suspected adverse drug events, for
technical assistance or to obtain a copy of the
Safety Data Sheet (SDS), contact Norbrook at
1-866-591-5777.

PRECAUTIONS: Not for use in animals intended for
breeding purposes. The effects of florfenicol on
bovine reproductive performance, pregnancy, and
lactation have not been determined. Toxicity
studies in dogs, rats, and mice have associated the
use of florfenicol with testicular degeneration and
atrophy. Intramuscular injection may result in
local tissue reaction which persists beyond 28
days. This may result in trim loss of edible tissue at
slaughter. Tissue reaction at injection sites other
than the neck is likely to be more severe.

RESIDUE WARNINGS: Animals intended for
human consumption must not be slaughtered
within 28 days of the last intramuscular
treatment. Animals intended for human
consumption must not be slaughtered within 33
days of subcutaneous treatment. This product
is not approved for use in female dairy cattle 20
months of age or older, including dry dairy
cows. Use in these cattle may cause drug
residues in milk and/or in calves born to these
cows. A withdrawal period has not been
established in pre-ruminating calves. Do not
use in calves to be processed for veal.

ADVERSE REACTIONS: Inappetence, decreased
water consumption, or diarrhea may occur
transiently following treatment.

CLINICAL PHARMACOLOGY: The pharmacokinetic
disposition of florfenicol injectable solution was
evaluated in feeder calves following single
intramuscular (IM) administration at the
recommended dose of 20 mg/kg body weight.
Florfenicol injectable solution was also
administered intravenously (IV) to the same cattle
in order to calculate the volume of distribution,
clearance, and percent bioavailability' (Table 1).

TABLE 1. Pharmacokinetic Parameter Values for
Florfenicol Following IM Administration of 20
mg/kg Body Weight to Feeder Calves (n=10).

Parameter Median Range
Cmax (pg/mL) 3.07% 1.43 - 5.60
Tmax (hr) 3.33 0.75-8.00
T% (hr) 18.3** 8.30 - 44.0
AUC (pg-min/mL) 4242 3200 - 6250
Bioavailability (%) 785 59.3 - 106
Vdss (L/kg)*** 0.77 0.68 - 0.85
Clt (mL/min/kg)*** 3.75 3.17-4.31

* harmonic mean
**mean value
*** following IV administration

Cmax Maximum serum concentration
Tmax Time at which Cpax is observed

TV Biological half-life

AUC Area under the curve

Vdss Volume of distribution at steady state
Cl Total body clearance

Florfenicol was detectible in the serum of most
animals through 60 hours after intramuscular
administration with a mean concentration of 0.19
pg/mL. The protein binding of florfenicol was
12.7%, 13.2%, and 18.3% at serum concentrations
of 0.5, 3.0, and 16.0 pg/mL, respectively.

MICROBIOLOGY: Florfenicol is a synthetic,
broad-spectrum antibiotic active against many
Gram-negative and Gram-positive bacteria
isolated from domestic animals. It acts by binding
to the 508S ribosomal subunit and inhibiting
bacterial protein synthesis. Florfenicol is generally
considered a bacteriostatic drug, but exhibits

bactericidal activity against certain bacterial
species. In vitro studies demonstrate that florfenicol
is active against the bovine respiratory disease
(BRD) pathogens Mannheimia haemolytica,
Pasteurella multocida, and Histophilus somni, and
that florfenicol exhibits bactericidal activity against
strains of M. haemolytica and H. somni. Clinical
studies confirm the efficacy of florfenicol against
BRD as well as against commonly isolated bacterial
pathogens in bovine interdigital phlegmon including
Fusobacterium necrophorum and Bacteroides
melaninogenicus.

The minimum inhibitory concentrations (MICs) of
florfenicol for BRD organisms were determined
using isolates obtained from natural infections from
1990 to 1993. The MICs for interdigital phlegmon
organisms were determined using isolates obtained
from natural infections from 1973 to 1997 (Table 2).

TABLE 2. Florfenicol Minimum Inhibitory
Concentration (MIC) Values*of Indicated
Pathogens Isolated from Natural Infections of
Cattle.

Indicated Yearof | Number | MIC_* | MIC*
Pathogens Isolation | of isolates | (pg/mL) | (pg/mL)
Mannheimia
haemolytica 1990101993 | 3% 05 1
Pasteurellamultocida |1990t0 1993 | 350 05 05
Histophilus somni | 1990to 1993 66 025 05
Fusobacterium
necrophorum 197310 1997 3 0.25 0.25
Bacteroides
melaninogenicus | 1973t 1997 20 0.25 0.25

* The correlation between the in v ibilty data and clinical is unknown.
**The lowest MIC to encompass 50% to 90% of the most suceptible isolates, respectively.

ANIMAL SAFETY: A 10X safety study was
conducted in feeder calves. Two intramuscular
injections of 200 mg/kg were administered at a
48-hour interval. The calves were monitored for
14 days after the second dose. Marked anorexia,
decreased water consumption, decreased body
weight, and increased serum enzymes were
observed following dose administration. These
effects resolved by the end of the study.

A 1X, 3X, and 5X (20, 60, and 100 mg/kg) safety
study was conducted in feeder calves for 3X the
duration of treatment (6 injections at 48-hour
intervals). Slight decrease in feed and water
consumption was observed in the 1X dose group.
Decreased feed and water consumption, body
weight, urine pH, and increased serum enzymes,
were observed in the 3X and 5X dose groups.
Depression, soft stool consistency, and
dehydration were also observed in some animals
(most frequently at the 3X and 5X dose levels),
primarily near the end of dosing.

A 43-day controlled study was conducted in
healthy cattle to evaluate effects of florfenicol
injectable solution administered at the
recommended dose on feed consumption.
Although a transient decrease in feed
consumption was observed, florfenicol injectable
solution administration had no long-term effect on
body weight, rate of gain, or feed consumption.

STORAGE INFORMATION: Store at or below 77°F
(25°C). Refrigeration is not required. Excursions
permitted up to 86°F (30°C). Brief exposure to
temperature up to 104°F (40°C) may be tolerated
provided the mean kinetic temperature does not
exceed 77°F (25°C); however, such exposure
should be minimized. The solution is light yellow to
straw colored. Color does not affect potency.

Use within 28 days of first vial puncture.

HOW SUPPLIED: Norfenicol Injectable Solution is
packaged in 100 mL, 250 mL, and 500 mL sterile
multiple-dose vials.

REFERENCE: ' Lobell RD, Varma KJ, et al.
Pharmacokinetics of florfenicol following
intravenous and intramuscular doses to cattle.
J Vet Pharmacol Therap. 1994; 17: 253-258.

Restricted Drug — California. Use Only as
Directed.

Made in the UK.

Manufactured by: Norbrook Laboratories Limited,
Newry, BT35 6PU, Co. Down,

Northern Ireland.

The Norbrook logos

and Norfenicol ®

are registered trademarks of
Norbrook Laboratories Limited.
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Approved by FDA under NADA # 065-010

NOROCILLIN

(penicillin G procaine injectable suspension)

For use in Cattle, Sheep, Swine and Horses.
ANTIBIOTIC

Caution: Federal law restricts this drug to use by or on the
order of a licensed veterinarian.

READ ENTIRE BROCHURE CAREFULLY BEFORE USING
THIS PRODUCT

Description:

Norocillin is a suspension of penicillin G procaine in 100,
250, and 500 mL multiple dose vials. Each mL is designed
to provide 300,000 units of penicillin G as procaine in a
stable suspension. Penicillin G procaine is an antibacterial
agent which has activity against a variety of pathogenic
organisms, mainly in the Gram-positive category.

Indications:

Norocillin is indicated for treatment of bacterial
pneumonia (shipping fever) caused by Pasteurella
multocida in cattle and sheep, erysipelas caused by
Erysipelothrix rhusiopathiae in swine, and strangles
caused by Streptococcus equiin horses.

Directions for Use:

A thoroughly cleaned, sterile needle and syringe should be
used for each injection (needles and syringes may be
sterilized in boiling water for 15 minutes). Before withdrawing
the solution from the bottle, disinfect the rubber cap top with
70% alcohol. The injection site should be similarly disinfected
with alcohol. Needles of 16 to 18 gauge and 1to 1.5 inches
long are adequate for intramuscular injections.

In livestock intramuscular injections should be made by
directing the needle of suitable gauge and length into the
fleshy part of a thick muscle, such as rump, hip, or thigh
region; avoid blood vessels and major nerves. Before
injecting the solution, pull back gently on the plunger.

If blood appears in the syringe, a blood vessel has been
entered; withdraw the needle and select a different site.

Dosage:

Noracillin is administered by the intramuscular route. The
product is ready for injection after warming the vial to room
temperature and shaking to ensure a uniform suspension.

The daily dose of penicillin is 3,000 units per pound of body
weight (1 mL per 100 Ibs body weight). Continue daily
treatment until recovery is apparent and for at least one
day after symptoms disappear, usually in two to three days.

Treatment should not exceed four consecutive days.

No more than 10 mL should be injected at any one site.
Rotate injection sites for each succeeding treatment.

Care of Sick Animals:

The use of antibiotics in the management of diseases is
based on an accurate diagnosis and an adequate course
of treatment. When properly used in the treatment of
diseases caused by penicillin-susceptible organisms,
most animals treated with Norocillin show a noticeable
improvement within 24 to 48 hours. If improvement does
not occur within this period of time, the diagnosis and
course of treatment should be re-evaluated. Itis
recommended that the diagnosis and treatment of animal
diseases be carried out by a veterinarian.

Since many diseases look alike but require different types
of treatment, the use of professional veterinary and
laboratory services can reduce treatment time, costs and
needless losses. Good housing, sanitation and nutrition
are important in the maintenance of healthy animals and
are essential in the treatment of disease.

Residue Warnings:

Exceeding the daily dosage of 3,000 units per
pound of body weight, administering for more
than four consecutive days, or exceeding the
maximum injection site volume per injection site
may result in antibiotic residues beyond the
withdrawal time. Milk taken from treated dairy
animals within 48 hours after the last treatment
must not be used for food. Discontinue use of
this drug for the following time period before
treated animals are slaughtered for food:

Cattle — 14 days, Sheep — 9 days,
Swine —7 days.

A withdrawal period has not been established
for this product in pre-ruminating calves. Do not
use in calves to be processed for veal.

Warning:

Do not use in horses intended for human
consumption. Not for use in humans.
Keep out of reach of children.

Precautions:

Intramuscular injection in cattle, sheep, and swine may
resultin a local tissue reaction which persists beyond the
withdrawal period of 14 days (cattle), 9 days (sheep), or

7 days (swine). This may result in trim loss of edible tissue
at slaughter.

Allergic or anaphylactic reactions, sometimes fatal, have
been known to occur in animals hypersensitive to penicillin
and procaine. Such reactions can occur unpredictably with
varying intensity. Animals administered penicillin G
procaine should be kept under close observation for at
least one half hour. Should allergic or anaphylactic
reactions occur, discontinue use of the product and call a
veterinarian. If respiratory distress is severe, immediate
injection of epinephrine or antihistamine following
manufacturer’'s recommendations may be necessary.

As with all antibiotic preparations, use of this drug may
result in overgrowth of nonsusceptible organisms,
including fungi. A lack of response by the treated animal,
or the development of new signs or symptoms suggest
that an overgrowth of nonsusceptible organisms has
occurred. In such instances, consult your veterinarian.

Itis advisable to avoid giving penicillin in conjunction with
bacteriostatic drugs such as tetracyclines.

To report suspected adverse drug events, for technical
assistance or to obtain a copy of the Safety Data Sheet
(SDS), contact Norbrook at 1-866-591-5777. For additional
information about adverse drug experience reporting for
animal drugs, contact FDA at 1-888-FDA-VETS or online at
www.fda.gov/reportanimalae.

Storage Conditions:

Norocillin should be stored between 2 to 8°C (36 to 46°F).
Use within 60 days of first puncture and puncture a
maximum of 100 times. 250 and 500 mL vials: If using a
needle or draw-off spike larger than 16 gauge, discard any
remaining product immediately after use.

Made in the UK.

Norbrook Laboratories Limited
®
Norbrook

Newry, BT35 6QQ,
Co. Down, Northern Ireland

January 2024
112670102



Approved by FDA under NADA # 141-143

Noromycin®

300 |}/

(oxytetracycline injection)
ANTIBIOTIC

Each mL contains 300 mg of oxytetracycline base
(equivalent to 323.5 mg of oxytetracycline dihydrate).

For Use in Beef Cattle, Non-lactating Dairy Cattle,
Calves, Including Pre-ruminating (Veal) Calves and
Swine.

READ ENTIRE BROCHURE CAREFULLY BEFORE
USING THIS PRODUCT.

Caution: Federal law restricts this drug to use by or
on the order of a licensed veterinarian.

INTRODUCTION:

Noromycin 300 LA (oxytetracycline injection) is a
sterile, ready to use solution of the broad-spectrum
antibiotic oxytetracycline dihydrate. Oxytetracycline
is an antimicrobial agent that is effective in
treatment of a wide range of diseases caused by
susceptible gram-positive and gram-negative
bacteria. The antibiotic activity of oxytetracyline is
not appreciably diminished in the presence of body
fluids, serum or exudates.

INGREDIENTS:

Noromycin 300 LA (oxytetracycline injection) is a
sterile, pre-constituted solution of the
broad-spectrum antibiotic oxytetracycline dihydrate.
Each mL contains 300 mg of oxytetracycline base
(equivalent to 323.5 mg of oxytetracycline dihydrate),
40% (v/v) glycerol formal, 10% (v/v) polyethylene
glycol 200, 2.7% (w/v) magnesium oxide, 0.4% (w/v)
sodium formaldehyde sulphoxylate (as a
preservative) and monoethanolamine (as required
to adjust pH).

INDICATIONS:

Noromycin 300 LA is intended for use in treatment
for the following diseases when due to oxytetracycline
- susceptible organisms:

Beef cattle, non-lactating dairy cattle, calves,
including pre-ruminating (veal) calves:

Noromycin 300 LA is indicated in the treatment of
pneumonia and shipping fever complex associated
with Pasteurella spp., and Histophilus spp.
Noromycin 300 LA is indicated for the treatment of
infectious bovine keratoconjunctivitis (pink eye)
caused by Moraxelia bovis, foot-rot and diphtheria
caused by Fusobacterium necrophorum; bacterial
enteritis (scours) caused by Escherichia coli;
wooden tongue caused by Actinobacillus lignieresii;
leptospirosis caused by Leptospira pomona; and
wound infections and acute metritis caused by
strains of staphylococcal and streptococcal
organisms sensitive to oxytetracycline. Also, it is
indicated for the control of respiratory disease in
cattle at high risk of developing BRD associated with
Mannheimia (Pasteurelfa) haemolytica.

Swine:

Noromycin 300 LA is indicated in the treatment of
bacterial enteritis (scours, colibacillosis) caused by
Escherichia coli; pneumonia caused by Pasteurella
muftocida; and leptospirosis caused by Leptospira
pomona.

In sows Noromycin 300 LA is indicated as an aid in
control of infectious enteritis (baby pig scours,
colibacillosis) in suckling pigs caused by
Escherichia coli.

PHARMACOLOGY:

Oxytetracycline is derived from the metabolic
activity of the actinomycete, Streptomyces rimosus.
Oxytetracycline is an antimicrobial agent that is
effective in the treatment of a wide range of
diseases caused by susceptible gram-positive and
gram-negative bacteria.

The antibiotic activity of oxytetracycline is not
appreciably diminished in the presence of body
fluids, serum or exudates.

Studies have shown that the half-life of
oxytetracycline in blood following intramuscular
treatment with Noromycin 300 LA at 5 mg per pound
of bodyweight is approximately 23 hours in cattle
and 18 hours in swine.

Studies have shown when Noromycin 300 LA is
administered once intramuscularly to cattle or
swine at 9 mg per pound of bodyweight, blood
oxytetracycline concentration of greater than
0.2 meg/mL have been observed for 3 to 4 days.

Studies have shown when Noromycin 300 LA is
administered once intramuscularly or subcutaneously
to cattle at 13.6 mg per pound of bodyweight, blood
oxytetracycline concentration of greater than

0.2 mcg/mL have been observed for at least 7 to

8 days.

DOSAGE AND ADMINISTRATION:

Beef cattle, non-factating dairy cattle, calves,
including pre-ruminating (veal) calves:

A single intramuscular or subcutaneous dosage of
13.6 mg of oxytetracycline per pound of bodyweight,
Noromycin 300 LA is recommended for the control of
respiratory disease in cattle at high risk of developing
BRD associated with Mannheimia (Pasteurefla)
haemolytica.

At a single intramuscular or subcutaneous dose
range of 9 to 13.6 mg of oxytetracycline per pound of
bodyweight, Noromycin 300 LA is recommended in
the treatment of the following conditions:

(1) Bacterial pneumonia caused by Pasteurelfa spp
(shipping fever) in calves and yearlings where
retreatment is impractical due to husbandry
conditions, such as cattle on range, or where
their repeated restraint is inadvisable.

(2) Infectious bovine kertaconjunctivitis (pink eye)
caused by Moraxella bovis.

For other indications Noromycin 300 LA is to be
administered intramuscularly, subcutaneously or
intravenously at a level of 3 to 5 mg of oxytetracycline
per pound of bodyweight per day. In treatment of
foot-rot and advanced cases of other indicated
diseases, a dosage level of 5 mg per pound of
bodyweight per day is recommended. Treatment
should be continued 24 to 48 hours following
remission of disease signs, however, not to exceed
a total of four (4) consecutive days. If inprovement
is not noted within 24 to 48 hours of the beginning
of treatment, diagnosis and therapy should be
re-evaluated.

Do not administer intramuscularly in the neck of
small calves due to lack of sufficient muscle mass.

Use extreme care when administering this product
by intravenous injection. Perivascular injection or
leakage from an intravenous injection may cause
severe swelling at the injection site.

Swine:

A single dosage of 9 mg of oxytetracycline per
pound of bodyweight administered intramuscularly
is recommended in the treatment of bacterial
pneumonia caused by Pasteurelia muftocida in
swine, where retreatment is impractical due to
husbandry conditions or where repeated restraint is
inadvisable.

For the treatment of bacterial enteritis, pneumonia,
and leptospirosis, administer 3 to 5 mg of
oxytetracycline per pound of bodyweight per day by
intramuscular injection. Treatment should be
continued 24 to 48 hours following remission of
disease signs; however, not to exceed a total of four
(4) consecutive days. If improvement is not noted
within 24 to 48 hours of the beginning of treatment,
diagnosis and therapy should be re-evaluated.

For sows, administer once intramuscularly 3 mg of
oxytetracycline per pound of bodyweight
approximately eight (8) hours before farrowing or
immediately after completion of farrowing as an aid
in the control of infectious enteritis in baby pigs.

For swine weighing 25 |bs of bodyweight and under,
Noromycin 300 LA should be administered undiluted
for treatment at 9 mg/Ib but should be administered
diluted for treatment at 3 or 5 mg/lb.

PRECAUTIONS:

Exceeding the highest recommended level of drug
per pound of bodyweight per day, administering more
than the recommended number of treatments, and/or
exceeding 10 mL intramuscularly or subcutaneously
per injection site in adult beef cattle and
non-lactating dairy cattle and 5 mL intramuscularly
per injection site in adult swine, may result in
antibiotic residues beyond the withdrawal period.

Consult with your veterinarian prior to administering
this product in order to determine the proper
treatment required in the event of an adverse
reaction. At the first sign of any adverse reaction,
discontinue use of the product and seek the advice
of your veterinarian. Some of the reactions may be
attributable either to anaphylaxis (an allergic
reaction) or to cardiovascular collapse of

unknown cause.

Shortly after injection treated animals may have
transient hemoglobinuria resulting in darkened urine.

As with all antibiotic preparations, use of this drug
may result in overgrowth of non-susceptible
organisms, including fungi. The absence of a
favourable response following treatment, or the
development of new signs or symptoms may suggest
an overgrowth of non-susceptible organisms. If
superinfections occur, the use of this product should
be discontinued and appropriate specific therapy
should be instituted.

Since bacteriostatic drugs may interfere with the
bactericidal action of penicillin, it is advisable to avoid
giving Noromycin 300 LA in conjunction with penicillin.

STORAGE CONDITIONS:

Store at controlled room temperature 20-25°C
(68-77°F); excursions permitted 15-30°C (59-86°F).
Protect from freezing. For 100 mL size: Use within

60 days of first puncture and puncture a maximum

of 24 times. For 250 mL and 500 mL sizes: Use within
60 days of first puncture and puncture a maximum

of 36 times. If using a needle or draw-off spike larger
than 16 gauge, discard any remaining product
immediately after use.

WARNINGS:

WARNINGS: Discontinue treatment at least
28 days prior to slaughter of cattle and
swine. Not for use in lactating dairy
animals. Rapid intravenous administration
may result in animal collapse.
Oxytetracycline should be administered
intravenously slowly over a period of at
least 5 minutes.

The Safety Data Sheet (SDS) contains more detailed
occupational safety information. To report
suspected adverse drug events, for technical
assistance or to obtain a copy of the Safety Data
Sheet (SDS), contact Norbrook at 1-866-591-5777.

CAUTION:

Intramuscular or subcutaneous injection may result
in local tissue reactions which persists beyond the
slaughter withdrawal period. This may result in trim
loss of edible tissue at slaughter.

Intramuscular injection in the rump area may cause
mild temporary lameness associated with swelling
at the injection site. Subcutaneous injection in the
neck area may cause swelling at the injection site.

ADVERSE REACTIONS:

Reports of adverse reactions associated with
oxytetracycline administration include injection site
swelling, restlessness, ataxia, trembling, swelling of
eyelids, ears, muzzle, anus and vulva (or scrotum
and sheath in males), respiratory abnormalities
(labored breathing), frothing at the mouth, collapse
and possibly death. Some of these reactions may be
attributed either to anaphylaxis (an allergic reaction)
or to cardiovascular collapse of unknown cause. To
report a suspected adverse reaction call
1-866-591-5777.

PRESENTATION:
Noromycin 300 LA is available in 100 mL, 250 mL and
500 mL vials.

Livestock Drug - Not for Human Use.

9mg dosage 3 or 5 mg/lb volume of
No?gﬁcg::lu;gg La| diluted Noromycin 300 LA
Bodyweight 9 mg/lb 3mg/lb | Dilution* |5 mg/lb
51b 0.15mL 04mL |37.5mg/mL| 0.7 mL
101b 0.30 mL 06mL | 50mg/mL | 1.0mL
251b 0.75 mL 1.0mL | 75mg/mL | 1.7 mL

* To prepare dilutions, add one part of Noromycin
300 LA to three (3), five (5) or seven (7) parts of the
sterile water, or 5% dextrose solution as indicated;
the diluted product should be used immediately.

Manufactured by:
Norbrook Laboratories Limited,
Newry, BT356QQ, Co. Down, Northern Ireland.

MADE IN THE UK
U.S. Patent No. 6,110,905

U.S. Patent No. 6,310,053 ﬂ
| S—
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OXYTETRACYCLINE INJECTION 200
(oxytetracycline injection)
200 mg/mL
ANTIBIOTIC
Each mL 200 mg of oxy ycli

For the treatment of disease in beef cattle; dairy cattle;
calves, including preruminating (veal) calves; and swine.

Caution: Federal law restricts this drug to use
by or on the order of a licensed veterinarian.

For animal use only.

Read Entire Package Insert Carefully Before
Using This Product.

Oxytetracycline Injection 200 (oxytetracycline injection) is a
sterile, ready-to-use solution for the administration of the
broad-spectrum antibiotic oxytetracycline by injection.

Oxytetracycline Injection 200 does not require refrigeration;
however, itis recommended that it be stored at controlled
room temperature 20-25°C (68-77°F); excursions permitted
15-30°C (59-86°F). The antibiotic activity of oxytetracycline is
not appreciably diminished in the presence of body fluids,
serum, or exudates.

CAUTION: When administered to cattle, muscle discoloration
may necessitate trimming of the injection site(s) and
surrounding tissues during the dressing procedure.

WARNINGS:

Discontinue treatment at least 28 days prior to
slaughter of cattle and swine. Milk taken from animals
during treatment and for 96 hours after the last
treatment must not be used for food. Rapid intravenous
administration may result in animal collapse.
Oxytetracycline should be administered intravenously
slowly over a period of at least 5 minutes.

PRECAUTIONS:

Exceeding the highest recommended dosage level of drug per Ib of
body weight per day, administering more than the recommended
number of treatments, and/or exceeding 10 mL intramuscularly or
subcutaneously per injection site in adult beef and dairy cattle, and
5 mL intramuscularly per injection site in adult swine, may resultin
antibiotic residues beyond the withdrawal period.

Atthe first sign of any adverse reaction, discontinue use of the
product and seek the advice of your veterinarian. Some of the
reactions may be attributed either to anaphylaxis (an allergic
reaction) or to cardiovascular collapse of unknown cause.

Shortly after injection, treated animals may have transient
hemoglobinuria resulting in darkened urine.

As with all antibiotic preparations, use of this drug may result in
overgrowth of nonsusceptible organisms, including fungi. A lack of
response by the treated animal, or the development of new signs,
may suggest that an overgrowth of nonsusceptible organisms has
occurred. If any of these conditions occur, consult your veterinarian.

Since bacteriostatic drugs may interfere with the bactericidal
action of penicillin, it is advisable to avoid giving Oxytetracycline
Injection 200 in conjunction with penicillin.

ADVERSE REACTIONS:

Reports of adverse reactions associated with oxytetracycline
administration include injection site swelling, restlessness, ataxia,
trembling, swelling of eyelids, ears, muzzle, anus and vulva (or
scrotum and sheath in males), respiratory abnormalities (labored
breathing), frothing at the mouth, collapse and possibly death.
Some of these reactions may be attributed to anaphylaxis (an
allergic reaction) or to cardiovascular collapse of unknown cause.
To report suspected adverse drug events, for technical assistance
or to obtain a copy of the Safety Data Sheet (SDS), contact
Norbrook at 1-866-591-5777. For additional information about
adverse drug experience reporting for animal drugs, contact FDA at
1-888-FDA-VETS or online at www.fda.gov/reportanimalae.

STORAGE CONDITIONS: Store at controlled room temperature
20-25°C (68-77°F); excursions permitted 15-30°C (59-86°F).
Protect from freezing. For 100 mL size: Use within 60 days of
first puncture and puncture a maximum of 36 times. For 250 mL
and 500 mL sizes: Use within 60 days of first puncture and
puncture a maximum of 36 times. If using a needle or draw-off
spike larger than 16 gauge, discard any remaining product
immediately after use.

CARE OF SICK ANIMALS: The use of antibiotics in the
management of diseases is based on an accurate

diagnosis and an adequate course of treatment. When
properly used in the treatment of diseases caused by
oxytetracycline-susceptible organisms, most animals that
have been treated with Oxytetracycline Injection 200 show a
noticeable improvement within 24-48 hours.

INDICATIONS:

Oxytetracycline Injection 200 is intended for use in the
treatment of the following diseases in beef cattle; dairy cattle;
calves, including preruminating (veal) calves; and swine when
due to oxytetracycline-susceptible organisms:

Cattle: Oxytetracycline Injection 200 is indicated in the treatment
of pneumonia and shipping fever complex associated with
Pasteurella spp. and Haemophilus spp.; infectious bovine
keratoconjunctivitis (pink eye) caused by Moraxella bovis;

foot rot and diphtheria caused by Fusobacterium necrophorum;
bacterial enteritis (scours) caused by Escherichia coli; wooden
tongue caused by Actinobacillus lignieresii; leptospirosis caused
by Leptospira pomona; and wound infections and acute metritis
caused by strains of staphylococci and streptococci organisms
sensitive to oxytetracycline.

Swine: Oxytetracycline Injection 200 is indicated in the treatment
of bacterial enteritis (scours, colibacillosis) caused by
Escherichia coli; pneumonia caused by Pasteurella multocida;
and leptospirosis caused by Leptospira pomona.

In sows, Oxytetracycline Injection 200 is indicated as an aid in
the control of infectious enteritis (baby pig scours, colibacillosis)
in suckling pigs caused by Escherichia coli.

DOSAGE:

Cattle: Oxytetracycline Injection 200 is to be administered by
intramuscular, subcutaneous, or intravenous injection.
Intramuscular administration is not recommended according to
Beef Quality Assurance Guidelines.

Assingle dosage of 9 mg of Oxytetracycline Injection 200 per Ib of
body weight administered intramuscularly or subcutaneously is
recommended in the treatment of the following conditions:

(1) bacterial pneumonia caused by Pasteurella spp. (shipping
fever) in calves and yearlings, where retreatment is
impractical due to husbandry conditions, such as cattle on
range, or where repeated restraint is inadvisable.

(2) infi bovine keratc j
Moraxella bovis.

tivitis (pink eye) caused by

Oxytetracycline Injection 200 can also be administered by
intravenous, subcutaneous, or intramuscular injection at a level
of 3-5 mg of oxytetracycline per Ib of body weight per day. In the
treatment of severe foot rot and advanced cases of other
indicated diseases, a dosage level of 5 mg/Ib of body weight per
day is recommended. Treatment should be continued 24-48 hours
following remission of disease signs; however, not to exceed a
total of 4 consecutive days. Consult your veterinarian if
improvement is not noted within 24-48 hours of the beginning of
treatment.

Swine: A single dosage of 9 mg of Oxytetracycline Injection 200
per Ib of body weight administered intramuscularly in the neck
region is recommended in the treatment of bacterial pneumonia
caused by Pasteurella multocida in swine, where re-treatment is
impractical due to hushandry conditions or where repeated
restraint is inadvisable.

Oxytetracycline Injection 200 can also be administered by
intramuscular injection at a level of 3-5 mg of oxytetracycline per
Ib of body weight per day. Treatment should be continued 24-48
hours following remission of disease signs; however, not to
exceed a total of 4 consecutive days. Consult your veterinarian if
improvement is not noted within 24-48 hours of the beginning of
treatment.

For sows, administer once intramuscularly in the neck region
3'mg of oxytetracycline per Ib of body weight approximately
8 hours before farrowing or immediately after completion of
farrowing.

For swine weighing 25 Ib of body weight and under,
Oxytetracycline Injection 200 should be administered undiluted
for treatment at 9 mg/Ib but should be administered diluted for
treatment at 3 or 5 mg/Ib.

9 mg/lb Dosage 3 or 5 mg/lb Dosage
Volume of Undiluted Volume of Diluted
0 " 0 "
Injection 200 Injection 200
Body weight 9mg/lb 3mg/lb Dilution* 5mg/lb
51b 0.2mL 0.6 mL 17 1.0mL
101b 05mL 0.9mL 1:5 1.5mL
251b 1.1mL 1.5mL 13 25mL

* To prepare dilutions, add one part of Oxytetracycline
Injection 200 to 3, 5, or 7 parts of sterile water, or 5%
dextrose solution as indicated; the diluted product should be
used immediately.

DIRECTIONS FOR USE:

Oxytetracycline Injection 200 is intended for use in the
treatment of disease due to oxytetracycline-susceptible
organisms in beef cattle; dairy cattle; calves, including
preruminating (veal) calves; and swine. A thoroughly cleaned,
sterile needle and syringe should be used for each injection
(needles and syringes may be sterilized by boiling in water for
15 minutes). In cold weather, Oxytetracycline Injection 200
should be warmed to room temperature before administration
to animals. Before withdrawing the solution from the bottle,
disinfect the rubber cap on the bottle with suitable
disinfectant, such as 70% alcohol. The injection site should be
similarly cleaned with the disinfectant. Needles of 16-18 gauge
and 1-1% inches long are adequate for intramuscular and
subcutaneous injections. Needles 2-3 inches are
recommended for intravenous use.

Intramuscular injections should be made by directing the
needle of suitable gauge and length into the fleshy part of a
thick muscle in the neck region; avoid blood vessels and major
nerves. Before injecting the solution, pull back gently on the
plunger. If blood appears in the syringe, a blood vessel has
been entered; withdraw the needle and select a different site.
In cattle, intramuscular administration is not recommended
according to Beef Quality Assurance Guidelines. No more than
10 mL should be injected intramuscularly at any one site in
adult beef and dairy cattle, and not more than 5 mL per site in
adult swine; rotate injection sites for each succeeding
treatment. The volume administered per injection site should
be reduced according to age and body size so that 1-2 mL per
site is injected in small calves.

euh Adrming

Subcutaneous injections in beef cattle, dairy cattle, and calves,
including preruminating (veal) calves, should be made by
directing the needle of suitable gauge and length through the
loose folds of the neck skin in front of the shoulder. Care should
be taken to ensure that the tip of the needle has penetrated the
skin but s not lodged in muscle. Before injecting the solution, pull
back gently on the plunger. If blood appears in the syringe, a
blood vessel has been entered; withdraw the needle and selecta
different site. The solution should be injected slowly into the area
between the skin and muscles. No more than 10 mL should be
injected subcutaneously at any one site in adult beef and dairy
cattle; rotate injection sites for each succeeding treatment.

The volume administered per injection site should be reduced
according to age and body size so that 1-2 mL per site is injected
in small calves.

Intravenous Administration:

Oxytetracycline Injection 200 may be administered
intravenously to beef and dairy cattle. As with all highly
concentrated materials, Oxytetracycline Injection 200 should
be administered slowly by the intravenous route.

Preparation of the Animal for Injection:

1. Approximate the location of vein. The jugular vein runs in the
jugular groove on each side of the neck from the angle of the jaw
to just above the brisket and slightly above and to the side of the
windpipe (see Fig. |).

2. Restraint. A stanchion or chute is ideal for restraining the
animal. With a halter, rope, or cattle leader (nose tongs), pull
the animal’s head around the side of the stanchion, cattle
chute, or post in such a manner to form a bow in the neck (see
Fig. Il), then snub the head securely to prevent movement. By
forming the bow in the neck, the outside curvature of the bow
tends to expose the jugular vein and make it easily accessible.
Caution: Avoid restraining the animal with a tight rope or
halter around the throat or upper neck which might impede
blood flow. Animals that are down present no problem so far
as restraint is concerned.

3. Clip hair in area where injection is to be made (over the vein
in the upper third of the neck). Clean and disinfect the skin
with alcohol or other suitable antiseptic.

Figure | Figure 1l

AN

JUGULAR GROOVE

Entering the Vein and Making the Injection:

1. Raise the vein. This is accomplished by tying the choke rope
tightly around the neck close to the shoulder. The rope should
be tied in such a way that it will not come loose and so that it
can be untied quickly by pulling the loose end (see Fig. Il). In
thick-necked animals, a block of wood placed in the jugular
groove between the rope and the hide will help considerably
in applying the desired pressure at the right point. The veinis a
soft flexible tube through which blood flows back to the heart.
Under ordinary conditions it cannot be seen or felt with the
fingers. When the flow of blood is blocked at the base of the
neck by the choke rope, the vein becomes enlarged and rigid
because of the back pressure. If the choke rope is sufficiently
tight, the vein stands out and can be easily seen and feltin
thin-necked animals. As a further check in identifying the vein,
tap it with the fingers in front of the choke rope. Pulsations
that can be seen or felt with the fingers in front of the point
being tapped will confirm the fact that the vein is properly
distended. It is impossible to put the needle into the vein
unless it is distended. Experienced operators are able to raise
the vein simply by hand pressure, but the use of a choke rope
is more certain.

2. Inserting the needle. This involves 3 distinct steps. First,
insert the needle through the hide. Second, insert the needle
into the vein. This may require 2 or 3 attempts before the vein
is entered. The vein has a tendency to roll away from the point
of the needle, especially if the needle is not sharp. The vein
can be steadied with the thumb and finger of one hand. With
the other hand, the needle point is placed directly over the
vein, slanting it so that its direction is along the length of the
vein, either toward the head or toward the heart. Properly
positioned this way, a quick thrust of the needle will be
followed by a spurt of blood through the needle, which
indicates that the vein has been entered. Third, once in the
vein, the needle should be inserted along the length of the vein
all the way to the hub, exercising caution to see that the
needle does not penetrate the opposite side of the vein.
Continuous steady flow of blood through the needle indicates
that the needle is still in the vein. If blood does not flow
continuously, the needle is out of the vein (or clogged) and
another attempt must be made. If difficulty is encountered, it
may be advisable to use the vein on the other side of the neck.

3. While the needle is being placed in proper position in the
vein, an assistant should get the medication ready so that the
injection can be started without delay after the vein has been
entered.

4. Making the injection. With the needle in position as
indicated by continuous flow of blood, release the choke rope
by a quick pull on the free end. This is essential - the
medication cannot flow into the vein while it is blocked.
Immediately connect the syringe containing Oxytetracycline
Injection 200 to the needle and slowly depress the plunger. If
there is resistance to depression of the plunger, this indicates
that the needle has slipped out of the vein (or is clogged) and
the procedure will have to be repeated. Watch for any
swelling under the skin near the needle, which would indicate
that the medication is not going into the vein. Should this
occur, itis best to try the vein on the opposite side of the neck.

5. Removing the needle. When injection is complete, remove
needle with straight pull. Then apply pressure over area of
injection momentarily to control any bleeding through needle
puncture, using cotton soaked in alcohol or other suitable
antiseptic.

Not for Human Use.
MADE IN THE UK
Approved by FDA under ANADA # 200-306

Manufactured by:

Norbrook Laboratories Limited,
®
Norbrook

Newry, BT35 6QQ, Co. Down,
Northern Ireland.
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Tulieve &

(tulathromycin injection)
Injectable Solution

Antibiotic

100 mg of tulathromycin/ml

Forusein beef cattle (ind calves), non-lactating dairy cattle (includi
veal calves, and swine. Not for use in female dairy cattle 20 months of age or older.

CAUTION: Federal (USA) law restricts this drug use by or on the order of a i |

dairy calves),

RESIIDUE WARNINGS

Cattle intended for human consumption must not be slaughtered within 18 days from the ast
treatment. This drug s not approved for use in female dairy cattle 20 months of age or older,
induding dry dairy cows. Use in these cattle may cause drug residues in milk and/orin alves’
bom tothese cows.

Swi
Swine imended fort { notk
treatment.

PRECAUTIONS
Cattle

j within 5 days from the last

The effecrs of tulaihromycln |nJemon on bovine reproductive performance, pregnancy, and lactation
ave no

DESCRIPTION:

Tulieve® Injectable Solution s a ready-to-use sterile parenteral preparation containing tulathromycin,
asemi-synthetic macrolide antibiotic of the subdlass triamilide. Each mL of ulieve contains 100 mg of
tulathromycin, 500 m? propylene glycol, 19.2 mg itric acid and 5 mg monothioglycerol. Sodium
hydroxide or hydrochloric acid may be added to adjust pH.

Tulieve consists of an equilibrated mixture of two isomeric forms of tulathromycin in a 9:1 ratio.
Structures of the isomers are shown below.

Figure 1.

ChHy

The chemical names of the isomers are (2R, 35,4R,5R 8R, 10R, 11R,125,135,14R)- 13-[[2,6-
dideoxy-3-C-methyl-3-0-methyl-4-C-{(propylamino)methyl]-a-L-ribo-hexopyrano-sylloxy]-2-ethyi-
341 (thydroxy 3581012 ,14-hexamethyl-11-[3 4,6-trideoxy-3-(dimethylamino)-B-D-

ylo 0xy]-1-0xa-6-azacycl i -15- oneand(2R3R6R8R9R10511512R)

injection can causea transient local tissue reaction that
may rexuhln trim Iossofedlbletlssueats\aughter

The effects oftulathromycin injection on porcine pregnancy, and lactation
have not been determined. Intramuscular injection can cause a transient local tissue reaction that
may resultin trim loss of edible tissue at slaughter.

éaWIERSE REACTIONS
In one BRD field study, two calves treated with tulathromycin injection at 2.5 mg/kg BW exhibited

Table 4. Tulath in minimum inhibif ion (MIC) values* forindicated pathogens
isolated from field studies evaluanng SRDinthe US.and Ganadz.
Indicated Date No.of | MIC ™ | MIC** | MiCrange
pathogen Iolated | isltes (ug/‘r“nu it | (gini)
Adtinobacilus 2000-2002 135 3 16t032
Peurpreunonive 00008 | 68 16 | 403

ilusparasus 2000-2002 31 1 2 [025t0>64
Posteurell 2000-2002 5 1 2 05t0>64
mutodda 20208 | 4 1 1| <0B3to2

2000-2002 f 4 8 208

**The lowest MICto encompass 50% and 90% of the most: ms(emwb\e isolates, mpemve\y
EFFECTIVENESS
Cattl

e
BRD-Inamulti-location field study, 314 calves with

Ih ullillp BRDweretreaTed with
Is. A cure was
defined asa calf with normal atitude/activity, normal resp\ranon andarecl temperature of <104°F on
Day 14.The cure rate: higher (P <0.05) in tulathromycin |nAect|on -treated calves (78%)
ccmpared t0 sallne treated Galves 24% ereweretwo BRD-related deaths i the tlathromydn

transient hypersalivation. One of these calves also exhibited transient dyspnea, which may have been  injection-tre mpa the sallne treated calves.

related to pneumonia. FAS ininjection -treated “ m" 27 salin I the multi-location feld
Swine BRI treatmentsludy i Mycopla id ultures ssophary

Inone fieldtuc vith ininjecion at 25 mo/kg BW exhibited mid wab, Of the 52 dalves, 3 71.%) caves das aresand
salwanon thatresolved inless than four hours. 15 (28.8%) calves were categonzau as treatment failures. Ofthe 27 saline-treated calves, 4 (14.8%) calves
POST APPROVAL EXPERIENCE gorized as ures and 23 (85.2%) treatment falures.

h approval adverse Notall AB: lysi he BRD treatment succes

adverse eventsare reported tothe FDA CVM. Itis not always p055|ble o rellah\y estimate the adverse
event frequency or establish a causal relationship to product exposure using these data. The following
adverse events are isted in decreasing order of reporting frequen( in cattle: Injection site reactions

o )
((alves ighing 250 s oress and fed pnmanlya il hased diet) treated with tulammmycm injection to
the success fate i older alves 50 bs and fed primarily a roughaae and
grain-based diet) reated with tlathromyaini |n1|emon \The analy5|s induded data from four BRD treatment
effec tion inthe U.S. and nine

and anaphylaxis/anaphylactoid reactions. For a complefei adverse reactions for
injection reported to the CVM see: wwwfda. gov/reportammalae

(LINI(AL PHARMMO[OGV

Kk base) i bl hudronhif

(aweak times
lhan ﬁvdrophoblc medla Tms solubllnyemﬁle is consistent with lhe extracellular pathogen amvny
ilylwny assodated with Markedly higher din
t

o ‘

I
tedin Europe. Th d that the BRD treatment success ratein
young caves was ateast s good as the BRD treatment success rate in older calves. As aresult,
tulathromycin injection is considered effective for the treatment of BRD assodated with M. haemolynm P
multocida, H.somi, and M. bovis in suckllng calves, dairy calves, and veal calves.
Inanother multiocation fied study with 3 9(alvesa1h|gh Tisk of dEVEh)BIng BRD, admlnlstranon of
tu\athmmycln |n4emon resultedin ntly reduced incidence of B

ielungsas he plasma. Theexent towhich un
drugwas notexamined. Therefre, th
und etermmed

free (a_mve)

inand the characteristics of its antimicrobial effects has

salin (599%). Effecti d ‘mwlsw nsofnomal
amude/amthy, normalrespiation, and a rectal temperature of <104F on Day 14. There Wereno

saline-treated ca\ves Flftysallne -{reated calves dasifled asnon- responders in thlx study had Mycoplasma

notbeen(haradenzed asadass macolides tend to be primarily bacteriostatic, but may be bacteridal i orlungtise T

against olbi independent kiling; the rate of i\tl{]d{gslwferecondunedtoconﬂnn b v ok Lo ’M'"“MW""I”‘WW’X
on does not change oncese ons each 2to3 times the minimum total ! i ek heal vith field

hib i of | nath Under’“ it nmelhatserum a "'Jrrm score, they were treated with either

inhibitory 5

concentrations remain above the MIC becomes the major
Macrolldesalso exhibita post-antibiotic effect (PAE) the duvanon of wh\ch tends to be both drug and
Ingeneral, by increasin posure time, the
duratlon iabl ion and exposure time, drug
of the duration of PAE.

f’AEwﬂ\ mcrease 0

)]
11 [[2 6-dideoxy-3-C-methyl 3 0-methyl-4-C-[(propyl: L-ribo-hexopyrano-sylloxy}
2 [(1 KZR) 1 X dlhydroxy -4 methylbutyl]-&-hydroxy 3, 68 10 12 pentamethyl 9-{[3,46-trideoxy-

B-D-xylo-h Jecan-13-one, respectively.
INDICATIONS
Beef and Non-Lactating Dairy Cattle
BRD-Tulieve Inj dahlpff\l-‘"‘ nisindi the ueaunemofbovmeresplratorydlsease(BRD)

assodiated with Histophilus somni, and
bow's;andforthecontrolun. piratory disease in catle athighrisk p 7BR[)assoqatedwnh
ida, Histophilus sommi, and Mycoplasma bovs
fvits (BK)

Tulalhmm(ycm is ellmlnated fmm tﬁe body primarily unmanged via biliary excretion.
"Carbon ofMacolides, Azalides; and. Efecton
E)dm(e//u/arFa[hogenx Clin.Ifect. Dis, 27:28-32.

;ng}htuya\e& Q. 31 997, Pharmacokinefcs and Pharmacodynamics of Newer Macrolides. Pediatr. Infect.
is. ., 16:438-443.

Cattle Following subcutaneous administration into the neck of feeder calves ata dosage of

jection (2.5 mg/kg BW) or volume of saline. Calves
were nbserved forsigns of BRfor 14 days post -treatment, lhen Were enmanlzed and necmpmed
Inboth studies, mean ung &
tulathromycin injecton -treated calves compared with saline-reated calves (1 1 3% vx 28 9%,P=
0.0001and 15.0%vs. 30.7%, P < 0.0001).
1BK-Two feldstudies were conducted evaluating tulathromycin injection for the treatment of IBK
assodiated with Moraxella bovis in 200 naturally-infected calves. The primary clinical endpoint of these
studies was cure rate, defined as a calf with no clinical signs of IBK and no comeal ulcer, assessed on
Days5,9,13,17, and21.Timeto |mpmvemem deﬁn as thefirst day onwhicha alf had no dinical
signs of IBK i both eyes, provided that the next day
wasassessed as a secondary variable. Atall time pomts inboth studies, the cure rate was ﬂgnlﬁcantly

25mg/kg BW, tulathromycin s rapidly and nearly completely absorbed. Peak p
ds 90%. Total

hlgher P < 0.05) fortulathmmycm mjedmn -treated calves compaved msallne freated calves.
tim \m(P<0 1)in both studies for tulathromycin

generally occur within 15 minutes after dosing and product
systemic clearance s approximately 170 ml/hr/k? ulathromycin distributes extenswelg into body
tissues, asewden(ed by volume of distribution values of approximately 11 L/kg in healthy ruminating

1BK-Tulieve Injectable Solution is indicated for the treatment of infectious bovine

ly p
injection-treated cal

Foot Rot-The effectiveness oftulathrumyun |nleﬂ|0n forthe treatment of bovine foot ot was,
evaluatedin1 70can1e|ntwnﬁeldstu s, G with bovine foot rot

ales” T ive volumeofdstributionis rgel esponsibe for the long eliminaion half-ifeof treated witha S\HE: subcutaneous dose oftulathromycininjection (2.5 mg/kg BW) oran equivalent
assodiated with Moraxella bovis. df ly 2,75 daysin tifiable terminal pl volume of saline. Cattle were dinically evaluated 7 days after treatment for treatment success, which
Foot Rot Tulleve InJeaabIe Snlunon isindicated fonhe treatment of hovme foot: fot (interdigital con(entranons) verss875 dag;formtal Iung concem[a]]ong (hased ondata from healtﬁy animals) f was based on defined decreases in lesion, swelling, and lameness scores. In both studies, the
nec with Fusobac D inear rangingfom 1.27 mg/lgBW 1050 reatment success percentage 66*‘/ significantly i in injection -treated
Suckling Calves, Dairy Calves, and Veal Calves mrg/kg BI.No pharmacokineticdiferences ar observed n (astratea male versu SpimeomparEGusain -treated calves (60%s.8%, P < 010007 and 83. 3%“5 ,P=0.0088).
BRD-Tulieve Injectable Solution isindicated for the treatment of BRD associated with M. 0f2.5mg/kgBW administered ine 0,66 eated
Pmultocida, H. somnj, and M. bovis. !elthersubcumneousounrravenou: injection. ”I‘T‘ﬁ"“'“ i ‘,:,f,':“: the reamentofraturlyocaring§ G pigswe reS e
Swine wine Fullnwmg |mramustularadm|n|strauon o feederplgs atadosageaf 25 mg/kg B wes efinedasa p|g wwth nalnnalramtude normal resplratlan and rectal temperature of < 104° Fg;(gsasy
Tulieve Injectable Solution is indicated for the treatment: of swine respiramry disease (SRD) assodiated ~0.25 hour). Subsequently, th 005)in tulathromycin injection -treated pigs
with Adtinabaci p a——" b distributesinto body fisues, ach\evmgla volume ofdv Stribution exceedln 15Lkg. Thefreedrug is (70 5%) compared Iosallne treatedps (46, 13/%
oarasuis. and Mvconlasmah iae:and forth 1ofSRD. assoaated hacill rapldly cleared from the systemlc circulation (L, = 187 mL/hr/kg). However, it has a Ior}a as 19 .mm dnon-treated s in this studh
P e, Pasteurellamutocida, and Mycop ingroupsof pigswhere ~terminal e (60t090 hours) owng toits extensive olume Ofd's‘"b”"&“ ithough Two nduced nection model studies were conduned toconfim the effectweness 01’ tulamromycln
SRD has been diagnosed. ?#elmrs]?nr; I&:?Q;%Ta)l'csl nifcanceaf these ndingsisundetami o agalnstM hyopneumom%Ten bk d vith either ulath 15 k
e treated with either tulat! jecti
&9&?“““”'"'“““0" differencesin swine tulathromycin pharmacokinetics. ’ BW) \mramuscular\y oraneq &?jﬁ,’ﬁ’;};ﬁ?@ |¥|vg|; cithertatrionyin i on| ”'3/ J
p " f The mean percentage of gross pneumonic lung lesions was statisticaly i nlﬁcamJ
Inject subcutaneously asa single dose n the neck atadosage of 2.5 mg/kg (1.1 mL/100 1b) MICROBIOLOGY ostteatment 9¢ 01 grOs 9
b(J>d gt ). Dz Poti egct motethan TomLpe injec?ion ooy 9/kg Cattle Tulathromycin has finvit actviy aganst ] i, Pasteurela %\g] P <0 00%]% ifl?]rﬁ\]agﬁfg/an]/yscm \Temon treated pigs than for saline-treated pigs in both studies
Table 1. Tulieve Cattle Dosing Guid /'mg% bﬁ;ﬁggﬁfﬁﬂ&;ﬁ&mﬁggﬁ:ﬁ@ s fou pamngensassoclamd ih BRD aganst - o ef'enweness oftulathromycin |nJed]on fonhe control of SRD was evaluated in a multi-location
Animal Weight (Pounds) DoseVolume (mL) assoated vith bovie ootrot Bfg[;l ﬁelrgle“nrolled and treateq vi?ﬂuf:tsﬁrlfnw;cﬁmﬁzﬁ?gg (?an Ldlatse;s&t;gm]eg((zlwz%alhsslgr&glf]gﬁls)esa l‘o
100 11 The MICs oftlzthromycn againstindicated BRDand IBK pathogens were de&ermmed “5'"9 methods feztment iere evaluated on Day 7, Sccess s defned asapig ol attitude, normalrespiration,
recommended by the Clinical and Laboratory Standards Institute (CLSI, M31-A2). The M (sagalnst and rectal temperature of < 101 FF The treatment succssate was signifiant P<0f 0?
200 23 pe ignifical ygreater( <0.05)in
foot rot pathogens were also determined using methods recommended bythe(LSl (M11-A6). All tulathromycininjection-treated igs comparedto saline-treated pigs 59.29% vs.41.2%).
300 34 Il\;nll‘(DvaTlﬁes w(ere determined u5|ngthe9 1 isomer ratloB%thh\s Icompcmnd ! o ANIMALSAFETY
s lath isolates obtained fr in
40 43 therapeutic and at-risk field studiesi in the US.i in 1999 In the therapeutic studies, isolates were (a‘lﬂ e N .-
500 57 obtained from pre- s from allstudy calves, and from lung swabs or [1{ » et Hasiak v ] mg/fkg B, 3'3
600 68 lung tssue ofsaline-treated calves that died. In the at-rsk studies, isolates were obtained from ysu atnentsdosesof 25, 73,0125 mg/kgn ety r?ﬂ:"ﬁ ansientinicaion ofpan after
™ m nasopharyngealswabs ofsaline-treated non-responders, and from lung swabsorlung s of gle on i wWing I i hange e n
30 o if;‘k”ﬁ;fﬁﬁ&‘jw"a‘dm L Theresults are ‘h"‘"" |nTabIe3 bovssltes obtained fomcles animalsinalldosage goups.T s f dsignsoftesolving overtme. Nootherdrug related
900 102 enrolled in BK field studies in the U.S. in 2004. Ixolates were obtained flom pre-treatment conjunctival An explorawv ystudy was conducted i eeder cal inglesut doseof 10,125, 0r15
1000 4 swabs O%alvesv'gth dlr;:oa\ signs ogllﬂKenrolled|nthemlathmmyc|n injection and saline-treated g/kg B, ions wer d ically minimal to mild
2 groups.The resultsare shown in Table 3 ves admini '1ZSm /kg BW and two of ix cal d15mg/kg BW.
Swine Foot Rot-The MICs of i for Fusobacteri h d A safety study was <ondu<ted in pre ruminant calves 13t027 days of agereceiving 2.5 mg/kg BWor
Iject |ntramus<ula[/ asasingle dosein the neckata dosage of leiobtaned o catle enrolledinfoot ot feld stuesintheUS, and Canadain 2007. solates were 75mglkg Bilone subcutaneousy, Wih the exception of minimal tomild m;emon sitereactions, no
2.5mg/kg (0.25mL/221b) BW. Do not inject more than 2.5 mL per injection site. ; ) wabs of cattlewith diicalsigns offootrotenrolled ~~ drug- related dinical signs or other or
Table 2.Tulieve Swine Dosing Guide inthe tlathromydn inection andsaine-t ps. Theresults are shown nTable 3. Swine ol
i i Table 3. Tulathromycin minimum inhibitory wn(emraﬁon (MIC) values* forindicated pathogens aien lose of 2 ma/kg bW, or
ArimalWeiht {Pound:) Do Volume (ml) isolated from field studies evaluating BRD and 1BK n the U.S. and from foot rot field studiesn the US. W*k{)' ntramuscular d‘m “fz § iS o1l fmg/kg B Inall groups, tansient '"g{ tions of pan
15 02 and Ganada. afterinjection were seen, |nc|ud|nalrestlessnessand excessive vocalization. Tremors occurred breflyin
30 03 il d oo ot Tiico T T e one 75mg/kgB finjection ite tissues and
- Indi 0. range fing hi q time.
0 06 pathogen Isolated | isolates | (ug/mL) | (/L) (pg/r:f) No other drug-related lesions were e ohened mactoscopically or microscopicaly.
n 08 heiiahaemoyi ERERE 1 051064 STORAGE CONDITIONS
a——) Store at 59°to 86°F (15°t0 30°C). Exposure to temperature up to 104°F (40°C) may be tolerated
]91% 1 (3] ot 13 23261 0;5 1 0'215 “)464 Emwded theed mEeXan kinetic temperatm dges not eg%eg?rﬂc‘;g(%“ge h(‘)wevedr %}2 Sx %ure S{IOU‘ld
fstophilussomni to e minimized. Exposure to temperatures down to may be tolerated. For 0 mL vials:
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