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ANTI-INFECTIVE INJECTABLE FORMULATIONS

BACKGROUND OF THE INVENTION
Field of the Invention
This invention relates to methods for preventing

infection associated with subcutanecus or intramuscular
injection of mammals with parenteral formulations,
especially prostaglandin formulations, and new
compositions containing parenterally administrated .
compounds with a systemically sub-therapeutic'amount of
an antibiotic. | - | o
Related Disclosure

It is frequently desirable to administer compounds

to livestock by parenteral injection. Forv example,
vaccines, hormones, vitamiris and nutritional supplements
are f'requently administered by intramuscular injection.
PGF,a and certain PGde derivatives are
useful for controlling the reproductive cycles of female
mammals. For example, inethyl (+)-9a,lla,l5a-tri-
hydroxy-16-phenoxy-17,18,19,20-tetranorprosta-4,5,13-(€)-
trienoate (known generigally as fenprostaleie) is used to
induce'estrus, abortion, or parturition in female
mammals, particularly horses, cattle, and swine.
Fenprostalene is described in U.S. Pat. No. 3,983,791,

1363H 25400+FF
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which is incorporated herein by reference in its
entirety. Other known PGan-type compounds include
Cloprostenol, Dinoprost, Luprostiol, Alfaprostol and the
like. PGFZa and its derivatives are most commonly
administered via subcutaneous or intramuscular injection.

However, due to the conditions under which livestock
are usually injected, this method of administration
carries some risk of infection. Administration'is most
commonly performed in areas which are far from asentic,
and parenteral injectior. can carry normally harmless
bacteria through the hide where it may cause serious
infection. ' | : o

"It has now been discovered that one may prevent such
infection by incorporating a small amount of an
antibiotic in the injection formulation. Surprisingly,
the amount of antibiotic réquired is far less than the

usual systemic dosage.

DEFINITIONS
The term "antibiotic" as used herein includes all

commonly tused bacteristatic and bactericidal antibiotics,
which are suitable for parenteral injection. Antibiotics

include aminoglycosides, such as amikacin, gentamicin,

kanamycin, neomycin, streptomycin, and tobramycin;
cephalosporins, such as cefamandole, cefazolin,
cephalexin, cephaloglycin, cephaloridine, cephalothin,
cephapirin, and cephradine; macrolides, such as
erythromyc1n and troleandomycin; penicillins, such as
penicillin G, amoxicillin, ampicillin, carbenicillin,
cloxacillin, dicloxacillin, methicillin, nafcillin,
axacillin, phenethicillin, and ticarcillin; polypeptide
antibiotics, such as bacitracin, colistimethate,
colistin, polymyxin B; tetracyclines, such as
chlortetracycline, demeclocycline, doxycycline,
methacycline, minocycline, tetracycline, anc

1363H | 25400-FF
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oxytetracycline; and miscellaneous antibiotics such as
chloramphenicol, clindamycin, cycloserine, lincomycin,
rifampin, spectiromycin, vancomycin, and viomycin.
Additional antibiotics are described in "Remington's
Pharmaceutical Sciences," 16th Ed., (Mack Pub. Co.,
1980), pp. 1121-1178. Presently preferred antibiotics
are penicillin, tetracycline, and oxytetracycline,

particularly oxytetracyclire. Recommended daily systemic

doses of oxytetracycline for intramuscular injection in
animals range from about 6.5 mg/Kg to about 20 mg/Kg.
The term "parenterally suitable compound" refers to

compounds which are commonly administered by subcutaneous

or intramuscular injection. Parenterally suitable
compounds include, without limitation, vaccines;
hormones, vitamins, nutritional supplements, and the
like. Preferred parenterally suitable compounds are
steroid hormones and prostaglandin derivatives,
especially PGFZa and its derivatives.

The term "PGF,a derivative" refers to
prostaglandin an and prostaglandin derivatives with
activity similar to prostaglandin Foa (also known as
dinoprost tromethamine). Presently preferred PGF,a
derivatives are compounds of formula 1:

or a pharmaceutically acceptable salt thereof, wherein
R is hydrogen or lower alkyl;
Rl is hydrogen, methyl, or ethyl;

1363H 25400-FF



10

15

- 20

25

30

35

.

R, is hydrogen, halo, trifluoromethyl, lower alkyl
or lower alkoxy.

The term "lower alkyl" refers to straight or
branched saturated monovalent hydrocarbon radicals
containing four carbon atoms or less, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, s-butyl,
i-butyl, and t-butyl. '

The term "lower alkoxy" refers to radicals of the
form RO-, where R is lower alkyl as defined above.

The term "halo" refers to the halogen radicals
fluoro, chloro, bromo, or iodo.

The term "effective amount" as used herein refers to
the amount of PGan_derivative:needed to effect
induction of estrus, abortion, or parturition in a female
mammal. As PGan derivatives are known and used in
the art, the effective amount of any particular PGF2a

“derivative will be known or readily determined by the

practitioner of ordipary skill. 1In general terms, an
effective'amount of fenprostalene for induction of
parturition, for induction of estrus, or for irduction of
abortion is fvom about 0.0022 mg/Kg to about 0.011 mg/Kg,
preferably from about 0.0022 mg/Kg to about 0.0044 mg/Kg,
and most preferably about 0.0033 mg/Kg. The exact dosage
may vary with the species of mammal and the condition
beifig treated. However, such variations are readily
predicted by one of ordinary skill.

The term "systemically sub-therapeutic dose" refers
to the amount of antibiotic needed to prevent infection
associated with intramuscular injection. A systemically
sub-therapeutic dose is less than the usual dose
prescribed for systemic treatment of infection. For
example, oxytetracycline is normally prescribed for
mammals in dases of about 11 mg/Kg per day (i.m.),
whereas the dosage administered in the brabtice of the
invention can be less than about 0.20 mg/Kg per

1363H S o 25400-FF
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injection. A systemically sub-therapeutic amount of
oxytetracycline for preventicn of infection associated
with intramuscular injection ranges from about

0.018 mg/Kg to about 0.14 mg/Kg, preferably from about
0.035 mg/Kg to about 0.14 mg/Kg, and most preferably
about 0.10 mg/Kg. In any case, a systemically
sub-therapeutic amount is less than 1.0 mg/Kg.

The term "pharmaceutically acceptable acid addition
salts" refers to salts of the subject compounds which
possess the desired pharmacological activity and which

10 are neither biologically nor otherwise undesirable.
These salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid or phosphoric acid; or organic acids such as
acetic acid, propionic acid, glycolic acid, pyruvic acid,
15 malonic acid, succinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid and the like.

The term "mammal" as used herein refers to
domesticated mammals such as cattle, horses, swine,
sheep, goats, dogs, cats, and the like.

All percentages used herein are "weight/weight"
percentages (w/w).

20

The term "parenteral injection" as used herein
refers to administration by subcutaneous or intramuscular
injection.

25

One aspect of the invention is a com
suitable for parenteral inject or inducing estrus in
a feﬂgfécmammal, o] on or parturition in a pregnant
mammal Vi composition comprises an effective amount
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The present invention therefore provides a
composition suitable for parenteral injection in a bird or
mammal, which composition comprises

an effective amount of a parenterally suitable
compound;

a systemically sub-therapeutic amount of an
antibiotic;. and

a pharmaceutically acceptable carrier. The present
invention also provides a composition suitable for
parenteral injection for inducing estrus in a female mammal,
or abortion or parturition in a pregnant mammal, which
composition comprises

an effective amount of a PGF,a derivative;

a systemically sub-therapeutic amount of an
antibiotic; and

a pharmaceutically acceptable carrier. Preferably
the PGF,« derivative is fenprostalene and the antibiotic is
oxytetracycline. Preferably the fenprostalene is present in
an amount between 0.25 mg/mL and 1.0 mg/mi, and the
oxytetracycline is present in an amount between 0.4% and
1.6%. Preferably the composition compriseg:

0.025% - 0.050% fenprostalene;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier. More
preferred is a composition which comprises:

0.025% - 0.050% fenprostalene;

0.025% - 0.050% dl-a-tocopherol;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier.

The present invention also provides a method for
inducing estrus, abortion, or parturition in a female mammal
without initiating infection, which method comprises :
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administering a composition contzining an effective
amount of a PGF, a derivative; a systemically sub-therapeutic
amount of an antibiotic; and a pharmaceutically acceptable
carrier. Preferably the PGF,a derivative is fenprostalene
and the antibiotic is oxytetracycline. Preferably the
fenprostalene is present in an amount between 0.25 mg/mL and
1.0 mg/mL and the oxytetracycline is present in an amount
between 0.4% and 1.6%. Preferably the method comprises
administering a composition which comprises

0.025% - 0.050% fenprostalene;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier and more
preferably the composition comprises

0.025% - 0.050% fenprostalene;

0.025% -~ 0.050% dl-a-tocopherol;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier. The
invention also provides a method for administering a
parenterally suitable compound to a bird or mammal without
initiating infection, which method comprises:

administering a composition containing an effective
amount of a parenterally suitable compound; a systemically
sub-therapeutic¢ amount of an antibiotic; and a
pharmaceutically acceptable carrier. Preferably the
parenterally suitable compound is a vaccine, hormone,
vité in, or nutritional supplement.
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Another aspect of the invention is the m
inducing estrus, abortion, or parturitige
bivd ov . . .
mammal, which method comprises admin
‘composition comprising an effe

in a female
stering a
ive amount of a PGan

derivative, a systemicall
antibiotic, and a ph

Sub-therapeutic amount of an
acfrutically acceptable carrier.
of the invention is the method of
administeripg” a parenterally administerable compound

Another aspe

DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS
One aspect of the invention is a composition for

parenteral administration tobgfﬁgﬁmal, which comprises a
parenterally suitable compound, a systemically
sub-therapeutic amount of an antibiotic, and a
pharmaceutically acceptable cartier, especially where
said parenterally suitable compound is a vaccine, a
hormone, a vitamin, or nutritional supplement,
particularly a prostaglandin or prostacyclin, or a
derivative or analog thereof. A preferred sub-genus of
the invention is a composition suitable for intramuscular
administration to a femal%{%gmmal, which composition
comprises an effective amount of a PGan derivative,

a systemically sub-therapeutic amount of an antibiotic,
and a pharmaceutically acceptable carrier, especially
where said PGFZa derivative is fenprostalene and said
antibiotic is oxytetracycline. A preferred class of the
invention is tite compositicn wherein said fenprostalenz
is present in an amount between about 0.25 mg/mL and
about 1.0 mg/mL, preferably about 0.5 mg/mL. A preferred
sub-class of the invention is the composition in which

1363H 25400-~FF
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said oxytetracycline is present in an amount between
about 0.4% and about 1.6%, preferably about 1.6%. A
presently preferred embodiment of the invention is the
composition comprising’

fenprostalene 0.025% - 0.1%
oxytetracycline 0.4% - 1l.6%
dl-a-tocopherol 0.025% - 0.050%
PEG 400 qs 100.0%.

Another aspect of the invention is a method for
administering parenterally suitable compounds without
injection-associated infection, which method comprises
administering a composition comprising a parenterally
suitable compound, a systemically sub-therapeutic amount
of an antibiotic, and a pharmaceutically acceptable
carrier. A preferred sub-genus of the invention is the
method wherein said parenterally suitable compound is a
vaccine, hormone, vitamin or nutritional supplement.

Another aspect of the inventicn is the mettod for
inducing estrus, abortion, or parturition in a female
mammal without initiating infection, which method
comprises administering an effective amount of a
PGan derivativa; & systemically sub-therapeutic
amount of an antibioti&, and a pharmaceutically
acceptable carrier, especially where said PGFZa
derivative is fenprostalene and said antibiotic is
oxytetracycline. A preferred subgenus of the invention
is the method wherein said fenprostzlene is present in an
amount betwesen about 0.025% and about 0.050%, preferably
about 0.050%. A preferred class of the inventian is the
method in which said oxytetracycline is present in an
amount between about 0.4% and about 1.6%, preferably
about 1.6%.

The systemically sub-therapeutic amount of
antibiotic necessary to prevent injection-associated

1363H 25400-FF
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infection may be determined by one of ordinary skill by
routine experimentation. For example, one may inject
guinea pigs with a composition containing a test amount
of antibiotic and a lethal dose of bacteria to determine
the amount of antibiotic necessary. The dos7 of bacteria
used may be a combination of several strains, or may be a
representative strain such as Clostridium chauveoi. The
amount of antibiotic required will be independent of the

species of subject mammal, but may be dependent on the
species of bacteria. Thus, experiments with small
laboratory arimals are sufficient to establish dosages
for larger animals. The use of a large excess (e.g., 10
times the lethal dose when administered without an
antibiotic) of lethal bacteria is sufficient to
compensate for any variatien due to differences in
bacterial species.

ADMINISTRATION AND FORMULATION
One aspect of the present invention relates to
pharmaceutical composxtions useful for inducing estrus aor

biv
parturition in female mammals, comprising an effective

amount of a compound of PGan derivative and a
sub-therapeutic amount of an antibintic, in admixture
with a pharmaceutically acceptable non-toxic carrier, An
effective amount of a PGan derivatiye is that amount
which is necessary to induce estrus in a female mammal,
or the amount necessary to induce parturition in a
pregnant mamma; near the end of thasimgkmal's gestation
period,

Useful pharmaceutical carriers for the preparation
of the pharmaceutical compositions hereof are liquids and
can take the form of solutions, suspensions, elixirs, and
the like. Carriers can be selected from the various
oils, including those of petroleum, animal, vegetable or

synthetic origin, for example, peanut oil, soybean oil,

1363H 25400~FF
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mineral oil, sesame oil, and the like. Water, saline,
aqueous dextrose, and glycols are preferred liquid
carriers. Other suitable pharmaceutical carriers and
their formulations are.describad in "Remington's
Pharmaceutical Sciences" by E. W. Martin. |

The compositions of the invention are prepared in
solution form using standard techniques. PGan
derivatives are available from commercial sources, or may
be prepared by the methods taught in the art. It is
preferred to include a small amount of an anti-oxidizing
agent such as dl-a-tocipnerol in the formulation to
protect the prostaglandin from oxidation. Antibiotics
are also available from commercial sources,

The compositions of the invention may be assayed for
efficacy by injecting suitable test animals with mixtures
of compositions of the invention and lethal doses of
infectious bacteria of a type commonly found on animal
hide. For example, Clostridium chauveoi is a potentially
lethal species of bacteria which may be used as a
suitable challenge bacteria.

EXAMPLE 1
(Formulations)
A formulation suitable for subcutaneous injection
for inducing abortion, parturition, or estrus in cattle
is prepared as follows:

fenprostalene 0.5 mg

oxytetracycline 16.0 mg
dl-a-tocopherol 0:5 mg

sterile polyethylene glycol 400 gs 1.0 mL

The fenprostalene and oxytetracycline are added to a
solution of dl-a-tocopherol and sterile polyethylene
glycol 400, and the resulting solution is mixed well.

1363H 25400-FF
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EXAMPLE 2
(Formulations)
Other formulations suitable for intramuscular
injection in cattle were prepared as follows:
(a) Progesterone

progesterone 100.0 mg
oxytetracycline 16.0 mg
sterile water for injection as 5.0 mkL

(B) Oxytocin

purified oxytocin principle (10 U/mL) 1.5 mL
oxytetracycline 16.0 mg
sterile water for injection 1.0 mL

(c) Cortisone acetate:

cortisone acetate 1.5 ¢
oxytetracycline 16.0 mg
sterile water for injection gs 5.0 mk

EXAMPLE 3
(Guinea Pig Assay)

Nine groups of five Guinea pigs (587-720 g/animal,
Biolabs) were selected at random for challenge with
Clostridium chauveoi. A 0.5 mL (100 LD, per 0.5 nL
dose) dose of the indicated formulation (containing PEG
400, dl-a-tocopherol, oxytetracycline, and C, chauveoi)
was administered by intramuscular injection to the lert
rear leg of each animal:

1363H
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Formulation
C. chauveoi PEG 400 tocopherol oxytetracycline
Sper mL) (for ) mL) (mg/mL) (mg/ml.)
200 LD5q qs 0.25 8.0
200 LDsq qs 0.25 4.0
200 LD3q qs 0.25 2.0
200 LDsg qs 0.25 1.0
200 LDsqg qs 0.25 0.5
200 LDgg qs 0.25 0.25
200 LDsg qs 0.25 0.125
200 LDgg as (5% CaCly)

The number of animals surviving at 0, 18, 25, 42,
48, 72, and 96 hours post administration was counted and

recorded.

1363H

The results demonstr.ted that a systemically
sub-therapeutic amount of oxytetracycline was effective
to prevent injectionwassociated infection by C. chauveoi.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

WHAXXESXRKAEMED :

1. A composition suitable for parenteral
injection in a bird or mammal, which composition
comprises:

an effective amount of a parenterally suitable
compound;

a systemically sub-therapeutic amount of an
antibiotic; and

a pharmaceutically acceptable carrier.

2. A composition suitable for parenteral
injectisn for inducing estrus in a female mammal, or
abortion or parturition in a pregnant mammal, which
composition comprises:

an effective amount of a PGFZa derivative;

a systemically sub-therapeutic amount of an
antibiotic; and

a pharmaceutically acceptable carrier.

3, The composition of Claim 2 wherein said
PGFZa derivative is fenprostalene &and said antibiotic
is oxytetracycline.

4, The composition of Claim 3 wherein said
fenprostalene is present in an amount between ahstt
0.25 mg/mL and abeut 1.0 mg/mL.

5, The composition of Claim 3 wherein said
oxytetracycline is present in an amount between .ahest
0.4% and adoue 1.6%.

£ The composition of Claim 3 which comprises:

0.025% - 0.050% fenprastalene;

1363H 25400~FF
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0.4% - 1.6% oxytetracycline; and
a pharmaceutically acceptable carrier.

7 The composition of Claim 6 which comprises:
0.025% - 0.050% fenprostalene;

0.025% - 0.050% dl-a-tocopherol;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier.

8. A method for inducing estrus, abortion, or
parturition in a female mammal without initiating
infection, which methad comprises:

-

administering .a composition containing an effective
(&% heve'n defined)

amount, of ahPGan derivative; a systemically
sub-therapeutic amount of an antibiotic; and a

pharmaceutically acceptable carrier.

9, The method of Claim 8 wherein said PGan
derivative is feriprostalene and said antibiotic is
oxytetracycline,

10, The composition of Claim 9 wherein said
fenprostalene is present in an amount between abeut
0.25 mg/mL and abkexs 1.0 mng/mL.

11. The composition of Claim 3 wherein said
oxytetracycline is nresent in an amount tetween abeut
0.4% and abadt: 1.6%.

12, The method of Claim 9 wherein sald composition
comprises:

0.025% - 0.050% fenprostalene;

0.4% - 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier.

1363H 25400-FF




¢ N A iy D el p TN S AR T T

B e e IO

it SN LTI

10

15

20

25

30

35

~14-

13, The method of Claim 12 wherein said

camposition comprises:

0.025% - 0.050% fenprostalene;

0.025% - 0.050% dl-a-tocopherol;

0.4% ~ 1.6% oxytetracycline; and

a pharmaceutically acceptable carrier.

14. A method for administering a parenterally

suitable compound to a bird or mammal without initiating
infection, which method comprises:

administering a composition containing an effective
amount of a parenterally suitable compound; a
systemically sub-therapeutic amount of an
antibiotic; and a pharmaceutically acceptable
carrier.

15, The method of Claim 14 wherein said

parenterally suitable compound is a vaccine, hormone,
vitamin, or nutritional supplement.
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