Office de la Proprieté Canadian CA 2425319 C 2010/01/05

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 425 31 9
gln gfga”isge ; 'f*rc‘j age”gy of ; 12) BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2001/10/15 (51) Cl.Int./Int.Cl. A67K 371/7048 (2006.01),
S e . A6TK 31/35(2006.01), A6TK 37/357 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2002/04/25 AGTK 31/365(2006.01) A6TK 31/65(2006.01)
(45) Date de délivrance/lssue Date: 2010/01/05 A61P 31/04(2006.01)
(85) Entree phase nationale/National Entry: 2003/04/03 (72) Inventeur/Inventor:
(86) N° demande PCT/PCT Application No.: GB 2001/004575 SANDERS, MICHAEL JOHN, GB

(87) N° publication PCT/PCT Pubilication No.: 2002/032233 (73) Proprietaire/Owner:

o ECO ANIMAL HEALTH LTD, GB
(30) Priorité/Priority: 2000/10/18 (GB0025556.2) |
(74) Agent: RIDOUT & MAYBEE LLP

(54) Titre : TRAITEMENT ET PROPHYLAXIE DE MALADIES ET DINFECTIONS DES PORCS ET DE LA VOLAILLE
(54) Title: TREATMENT AND PROPHYLAXIS OF DISEASES AND INFECTIONS OF PIGS AND POULTRY

H,C CH3 HO CH3
N/ T
CHy  CH,CHO e ]
‘ G CH3
O Q
O CH,
0-R,
QCh.,
, y =0
0 OCH, o
CHLHy
O —CH
H3C o “
(57) Abrégée/Abstract:

The use of alvlosin, as much or as a pharmacologically acceptable (non-toxic) derivative such as an acid addition salt, for the
preparation of a veterinary medicament for the treatment or prophylaxis of diseases and infections of pigs and poultry. In particular
the diseases and infections treatable are necrotic enteritis in poultry and Lawsonia infections, Mycoplasma diseases and swine
dysentery in pigs.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




O 02/032233 A3

CA 02425319 2003-04-08

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

(10) International Publication Number

25 April 2002 (25.04.2002) PCT WO 02/032233 A3
(51) International Patent Classification’: A61K 31/331, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU,
A61P 31/04 7ZA, ZW.
(21) International Application Number: PCT/GB01/04575 (84) Designated States (regional): ARIPO patent (GH, GM,

(22) International Filing Date: 15 October 2001 (15.10.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

0025556.2 18 October 2000 (18.10.2000) GB

(71) Applicant (for all designated States except US): ECO AN-
IMAL HEALTH LTD. [GB/GB]; 284 Chase Road, South-
gate, London N14 6HF (GB).

(72) Inventor; and

(75) Inventor/Applicant (for US only): SANDERS, Michael,
John [GB/GB]; 284 Chase Road, Southgate, L.ondon N14
6HF (GB).

(74) Agent: HALE, Stephen, Geoffrey; J.Y. & G.W. John-
son, Kingsbourne House, 229-231 High Holborn, London

WC1V 7DP (GB).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
A7, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL., IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI,

(54) Title:
ATVLOSIN

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CFL,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Declaration under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG,
KP KR K7, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE,
SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, UZ, VN, YU,
ZA, ZW, ARIPO patent (GH, GM, KE, LS, MW, MZ, SD, SL,
SZ, TZ, UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ,
MD, RU, TJ, TM), European patent (A1, BE, CH, CY, DE,
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, TR),
OAPI patent (BF, BJ, CE, CG, CI, CM, GA, GN, GO, GW,
ML, MR, NE, SN, TD, TG)

Published:
with international search report

(88) Date of publication of the international search report:
1 August 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

TREATMENT AND PROPHYLAXIS OF DISEASES AND INFECTIONS OF PIGS AND POULTRY WITH

(57) Abstract: The use of aivlosin, as much or as a pharmacologically acceptable (non-toxic) derivative such as an acid addition
salt, for the preparation of a veterinary medicament for the treatment or prophylaxis of diseases and infections of pigs and poultry.
In particular the diseases and infections treatable are necrotic enteritis in poultry and Lawsonia infections, Mycoplasma diseases and

swine dysentery in pigs.
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Treatment and prophylaxis of diseases and
infections of pigs and poultry

The present i1invention relates to the use of

antibiotics as veterinary medicaments for the treatment or

prophylaxis of diseases and infections of animals,

specifically pigs and poultry.

Pigs and poultry, especially those which are

intensively reared or reared in large-scale operatioﬁs, have
a tendency to suffer from or risk catching a wvariety of
diseases and infections, for example Mycoplasma diseases in
pigs and poultry, Lawsonia infections and swine dysentery in

plgs and necrotic enteritis in poultry. Medicaments have

been proposed or used for the treatment of individual

diseases or infections of these types. Such medicaments are

either not in general thought to be highly effective in a
wide range of diseases or infections or not thought to be

effective at low dosage levels. Thus, for example,

tiamulin, which is used to treat swine dysentery, is not

effective 1n Lawsonia and not very effective against
Mycoplasma diseases and erythromycin, which is used against
Mycoplasma has no reported effect against swine dysentery or

Lawsonila.

Surprisingly, we have now found that the known
antibiotic aivlosin (otherwise known as 3-0-acetyl-4"-0-

1sovaleryl-tylosin), which has previously been used in high

doses for the treatment and control of Mycoplasma diseases

in poultry, i1s also effective in the prevention and

treatment of Lawsonia infections (1leitis) and swine

dysentery 1in pigs and the préve_ntidn and treatment of

necrotic enteritis in poultry. It is also effective in the

treatment and control of Mycoplasma diseases in pigs and at

much lower doses than hitherto used, in the treatment and

35 control of Mycoplasma diseases 1in poultry. Furthermore,

when used in c¢ombination with tetracyclines, particularly

chlortetracycline or oxytetracycline, synergistic results
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have been found to occur.

The present invention therefore provides for the use

of aivlosin, as such or as a pharmacologically acceptable

(non-toxic) derivative such as an acid addition salt, in the

preparation of a veterinary medicament for the treatment or

prophylaxis of Lawsonia infections or swine dysentery in

pigs or necrotic enteritis in poultry, as well as a process

for the treatment or control of Lawsonia infections oY

swine dysentery in pigs, or necrotic enteritilis in poultry

comprising administering to pigs or poultry as the case may

be an effective amount of aivlosin or a pharmacologically

effective derivative thereof.

It includes the use of aivlosin, as such or as a

pharmacologically acceptable derivative, in the preparation

of a veterinary medicament for the treatment or control ot
Mycoplasma diseases in pigs and poultry, the medicament
being added to food at a level of Iless than 200 ppm
(200g/1000kg of feed), as well as the corresponding process

for treatment or control of Mycoplasma diseases 1in pilgs and
poultry.

The invention also includes a veterinary medicament
comprising as active ingredients in admixture aivlosin and

a tetracycline, especially chlortetracycline ox

oxytetracycline.

Tt also includes a table coated composition for

addition to animal feed (e.g. for pigs or poultry)

comprising aivlosin in particulate form coated with

"pOlyviﬁyl pyrrolidone.

30

In British Patent Specification No. 1,539,907 there
are disclosed tylosin derivatives having acyl groups 1n the

3 and 4" positions and acid addition salts thereol,

specifically the tartaric, acetic, ©propionic, citric,

succinic, hydrochloric, sulphuric and phosphoric acid
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addition salts. Amongst the tylosin  derivatives
specifically disclosed there is 3-0-acetyl-4"-0-isovaleryl-
tyvlosin, which 1s now commonly known as aivlosin. This

compound has the formula

(1)

CHy  CH,CHO

/ H3C

0-R,
2~ CH
ock, =3 .
1o ocH, v | “o
L o — on CHLH;
H3C O :
where R, 1s acetyl and R, is isovaleryl. There 1is also

e

disclosed a process for the production of aivlosin by the

biochemical acylation of tylosin or an appropriately

partially acylated tylosin by means of an appropriate

acylating microorganism of the genus Streptomyces,
especially one selected from Streptomyces thermotolerans
(ATCC 11416), Streptomyces fungicidus subsp. espinomyceticus
(ATCC 21574), Streptomyces mvcarofaciens (ATCC 21454) and

Streptomyces hygroscopicus (ATCC 21582), in the presence of
the appropriate acyl donor, especially acetyl CoA,

1sovaleryl CoA, acetic acid, isovaleric acid, potassium,

sodium or ammonium salts of those acids, methanol and

ethanol esters of these acids, amides of these acids and a-

oxovaleric acid.

The saild. Specification mentions that the tvylosin

dexrivatives can be administered to humans or animals and
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refers to their activity against a number of gram-positive

bacteria, including some drug-resistant bacteria, but it

does not specifically refer to the use of the derivatives 1in

the treatment or control of specific diseases or infections

of animals, although it does say that they can be employed

on humans, livestock, household pets, laboratory animals and

poultry and in the enteral, parenteral or topical control of

infectious diseases 1in a similar manner as for known

macrolide antibiliotic drugs.

In fact, aivlosin on the basis of its initial Japanese
marketing registration (No 4 chika AC1771) has to date been

marketed and approved for marketing only for the treatment

and control of Mycoplasma diseases 1n pigs and poultry at
high doses of 200 to 500 ppm in feed. There should be no

reason to suppose that it would be suitable for the

treatment and prophylaxis of other infections and diseases

of pigs and poultry, and in particular other macrolide

antibiotics having an effectiveness against Mycoplasma

diseases such as ervthromycin do not have any effect or any

significant effect against other infections of pigs and
poultry such as those mentioned above. It is, of course, a
feature of the approvals schemes which apply in all major
countries that a veterinary medicament which is approved for

marketing for one specific purpose cannot be marketed ox

recommended for use for any other specific purpose without
a separate authorisation or approval from the relevant
Authority. There is thus a strong counter-incentive to the

use of even known antibiotics for new veterilinary uses.

However, we have now Tfound and confirmed from
extensive in vitro and in vivo (animal) trial work that
aivlosin and acceptable derivatives thereof are effective 1n

the prevention and treatment of Lawsonia infections and

swine dysentery (caused by Brachyspira hyodysenteriae) 1in

pigs at reasonable dose rates. Extensive in vitro and in

Vivo (animal)vtrial work has also found and confirmed that

they are effective at low dose rates in the prevention and
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treatment of Mycoplasma disease 1in poultry and pigs.

Finally, in vitro trial work has indicated that they are

likely to be effective in the prevention and treatment of

necrotic enteritis (caused by Clostridium perfringens) 1in

poultry.

Aivliosin is available 1n free form as a white

crystalline powder having a melting point of 180°-184°C,

soluble in lower alcohols such as ethanol, ketones such as

acetone, ethers such as diethyl ether, esters such as ethyl

acetate and aromatic hydrocarbons such as toluene, although
it is barely soluble in n-hexane and petrxoleum ether. It 1is
very soluble in agueous solutions of pH around and below 7
but less soluble in agqueous solutions of higher pH. Because
it is a basic compound it forms acid addition salts, and the
use of such salts which are pharmacologically acceptable is
also included within the present invention. Acids to form

acceptable acid addition salts include inorganic acids such

as hydrochloric, sulphuric or phosphoric acid and organic

-

acids such as tartaric, acetic, propionic, citric and

succinic acids. Specific examples of acceptable derivatives

are aivlosin hydrochloride (melting point 129-133°C) and
alivlosin tartrate (melting point 119-122°C). Such
derivatives are frequently more water-soluble than aivliosin

itself and their use may therefore have formulation

advantages.

Alvlosin and approprilate derivatives can be formulated
according to the present invention into veterinary

medicaments 1in known ways, for example to provide

compositions for oral, enteral or parenteral administration,

by admixing with appropriate solid or liquid carriers and

excipilents for the adminstration route desired.
Conventional ingredients can be used as carriers and
excipients, for example water and salt solutions for liquid

formulations and silicaceous materials-silica and silicates

(such as hydrated magnesium silicate)-, cereal products

(such as soybean meal and wheat flour) and other
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pharmacologically acceptable solids for solid formulations

for oral administration. The formulations can also contain

further auxiliaries and additives such as mwminerals,

lubricants, preservatives, stabilisers, wetting agents,

emulsifiers, buffers and colouring or flavouring materials

— iy
—

1n a conventional manner. In the prophylaxis or control o:

the diseases mentioned it is particularly convenient to

include the ailvlosin or derivative as an additive to animal

feed cor drinking water for the pigs or poultry, but in the

treatment of the diseases it can be included in an
injectable solution, or a tablet, capsule or syrup, if
desired.

Aivlosin (as such or in the form of an appropriate

derivative, for example an acid addition salt such as the

tartrate) may be formulated into premixes in various

potencies from 1 to 10% by weight. A particularly suitable
composition for producing such premixes comprises aivlosin
salt, filler such as soybean powder and additives such as

hydroxypropyl cellulose and has a potency of 180 to 220
mg/q.

In order to ensure stability of aivlosin in animal

feed which may have been subjected to high-temperature
processing for pelleted or extruded feed it is desirable to

provide a coated aivliosin (as such or in the form of an

appropriate derivative, for example an acid addition salt

such as the tartrate) 1in particulate form coated with

polyvinylpyrrolidone. Sulitable proportions by weight are in
the range active ingredient: polyvinyl pyrrolidone 50:1 to

1:1. Inert fillers and other ingredients may be present in

such  compositions, the overall polyvinYlpyrrolidone
concentration being preferably 0.1 to 10% by weilight.

The veterinary medicament formulations can ailso
contain further active ingredients useful in the treatment

of infections ,and diseases of pigs and poultry, such as

further antibiotics, in particular tetracycline antibiotics,
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for that purpose. We have found from sensitivity tests that

the use of aiviosin together with a tetracycline antibiotic

enables lower dosages of both antibiotics to be used than

would be possible with either antibiotic alone in order to

achieve comparable results.

The veterinary medicament formulations for use either

as feed additives or as directly administered preparations
may contain any convenient proportion of aivlosin forx
example from 1% or less to 90% or more, by weilght. Liquid

formulations typically contain 50 to 90% by weight, whereas

solid formulations typically contain 1 to 25% by weight.

For treatment or control of Lawsonia infections in

pigs they may for example be administered in feed at a rate
of 40 to 120 ppm by weight (40-~120 g per 1,000 kg of feed)
for a period of time long enough to control or treat the

disease successfully, for example 7 to 14 days. For

example, figures of 40 to 100 or 50 to 80 ppm may be used.

A rate of 50 ppm for 10 days 1s usually effective 1in
controlling the disease and a rate of 100 ppm for 10 days,

is usually very successful in treating it. For treatment or

control of swine dysentery comparable rates and periods may

be used; administration in feed at a rate of 50 ppm for 10
days 1s likely to be effective in preventing an outbreak.
Similar or lower rates and times are also expected to be

effective when aivlosin or a derivatbive 1s used in the

treatment or prophylaxis of necrotic enteritis.

For control of Mycoplasma disease 1in young poultry an
aivlosin formulation can be injected directly into eggs.
This also makes day-old.chicks:negative.to;pleuro-pneumoniaé

like organisms (PPLO).

The rates of adminstration and periods for which

administration is made to treat or control Mycoplasma 1in

poultry and pligs are surprisingly low. The original

Japanese marketing registration referred to levels of 200 to
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400 ppm by weight in feed whereas less than 200 ppm 1s used

bly 40 - 150 ppm or less

in the present inventicon, prefer

for example the ranges mentioned above.

When aivliosin or a derivative is directly administered

for treatment or control of Lawsonia infections, swine

dysentery or necrotic enteritis the adminstration levels
based on body weight may be in the range 1 to 8, preferably
1 to 5mg/kg body weight/day.

When aivlosin is used in admixture with tetracycline,

especially chlortetracycline or  oxytetracycline for

synergistic results against Brachyspira hyodysenteriae ox

Mycoplasma svynoviae, the amounts of each ingredient may be

reduced substantially, for example to one half to one third,

of the amount of the same ingredient used alone. The

mixtures may contain aivlosin and the tetracycline in a wide

range of weight ratios, for example 10 parts or less of

tetracycline per part of aivlosin by weight, especially 10:1
to 5:1 or 8:1 to 6:1 by weight.

The following Examples, in which parts are by weight,
illustrate the use of aivlosin in the manufacture of
veterinary medicaments or preparations for treatment oOr
prophylaxis of the pig and poultry infections according to

the present invention and the synergictle effect.

Example 1

20 parts of aivlosin API (active pharmaceutical

ingredient) made into a solution in water is mixed with 80
parts" of soybean meal, and the mixture is spray dried to

give a solid additive for feedstuff containing 200 kg

aivlosin activity per 1000 Kkg. This formulation can be

added to pig and poultry feed to provide an in-feed

concentration of aivlosin of 25 to 200 g aivlosin per 1000

kg final feed. -
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Example 2

=t

25 parts of aivlosin 20% is mixed with 50 parts of

hydrated magnesium silicate (an inert silica), 24 parts of

wheat feed flour and 1 part of liguid paraffin EP as a

5 powder Dblend to give a solid additive for feedstuff

containing 50 kg aivlosin activity pexr 1000 kg. This
formulation can be used in pig and poultry feed as 1in
Example 1.
Example 3
10 5 parts of aivlosin 20% as used in Example 2 is mixed

with 40 parts of hydrated magnesium silicate, 54 parts of

wheat feed flour and 1 part of ligquid paraffin EP as a

1B}

powder blend to give a solid additive for feedstutf:

containing 10 kg aivlosin activity per 1000 kg. This

15 formulation can be used 1in pig and poultry feed as 1in

Example 1.
Example 4

Aivlosin is dissolved in water to provide an agueous
solution containing 80-90% aivlosin activity for wuse 1in

20 drinking water for pigs or poultry. This formulation can be
added to drinking water to provide aivlosin concentrations

in drinking water in the range 25 to 100 g per 200 litres of

drinking water.

Example 5
25 Aivlosin API containing more than 80% w/w aivlosin

tartrate was mixed into an 850 kg batch comprising

Ailvlosin API 163-169 kg
Hydroxypropyl cellulose. Ph. Bur. 8.2-8.5 Kg
Water, Ph. Eur. 800-1200 litres

30 Non-fat soybean powder 720 kg

-

t
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The batch was processed and the water was removed

during processing. The input of aivlosin API was adjusted

for content wvalue of free base, determined by HPLC, of the

raw material to achieve a final product bioassay potency of
5 180-220 mg/g. The product (AIVLOSIN FG 200), which could

also be produced in other batch sizes, was suitable for

manufacturing aivlosin premixes in various potencies from 1%
to 10%.

Example 6

10 Coated aivlosin formulations possessing stability in

animal feed after high-temperature processing for pelleted

or extruded feed were produced 1in batches of 1000 kg
(although other batch sizes could be used) from the

following ingredients:

15 AIVLOSIN FG 200 (see Example 5) 250.0 kg
Paraffin, Light Ligquid, Ph. Eur. 10.0 kg
Wheat feed flour 240.0 kg
Polyvinylpyrrolidone 10.0 kg - 100.0 kg
Sepliolite to 1000.0 kg

20 Trial Results

1. Lawsonia Infections

Lawsonia infections (ileitis or proliferative porcine

enteropathy) 1n pigs are caused by the pathogen Lawsonia

intracellularis, which was isolated only some six vears ago
25 and 1s a bacteria residing in the cells of the intestinal

wall of the lower small intestine of pigs. To date, few

antimicrobials have been recognised as effective in
preventing and treating the disease, which is widespread
throughout the world in its incidence and is of considerable
30 economic importance 1n plig rearing and breeding. Extensive
trial work by us both in vitro and in vivo on pigs have
shown that aividosin is very effective in treating the

disease and preventing it from spreading further in an
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infected environment. The following Table 1 shows clinical

T

results of an aivliosin porcine proliferative enteropathy
efficacy study carried out by us.
Table 1

5 Group Mortality Lesion Lesion
Rate Incidence Severlity
(%) &[n] (%) (ins.)

15.1 [3]
Aivlesin 50ppm | 13.3 [4] 362
Aivlosin 100ppm 3.15+

*Statistically significant [P<0.001) from other

10 groups.

There was also considerable improvement in feed

intake, welght gain and feed efficiency in treatment groups
with aivlosin. For all these production parameters aivlosin

performed well.

15 Aivliosin at an inclusion rate of 50 grams per tonne
(1000kg) of feed (50 ppm), provided for 10 days was
effective in controlling the disease, while at 100 ppm for

10 days the outbreak was wvery successfully treated.

2. Swine Dysentery
20 Swine dysentexry is caused by Brachyvspira

hvodysenteriae, a bacteria which resides in the lumen of the

large 1ntestine of pigs, where it hides in the crypts and
feeds on the mucosa. It was formerly treated with
nitroimidazoles but these are now banned from use in animals

25 destined for human consumption. Chemicals from the

pleuromutilin group, especially tiamulin, are available for

treatment of the disease, and tylosin has been suggested for
use in the past, although use has decreased dramatically in
recent years due to development of tylosin resistance by the

30 pathogen.
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Aivlosin has been tested in vitro and in vivo by us

for its effectiveness against the bacteria as compared with

tiamulin and tylosin. In vitro test results are shown 1in

Table 2 Dbelow (MIC referring to minimum inhibitory

5 concentration, namely the lowest concentration in mcg/ml of

active ingredient which inhibits growth of the Brachyspira
hvodysenteriae strain under investigation.

Table 2
Strain MIC Aivlosin MIC Tylosin
mcg/ml mcg/ml

12.5 > 200
1.55 6.25
12.5 > 200

1.0 PO268-07.98
| AF 6/80
' PI8A

It is apparent that aivlosin is far more effective in

vitro than tylosin.

15 Testing by us in an animal disease model, where nomn-

infected pigs were artificially infected with a virulent

strain of Dbacteria, showed aivlosin to be effective in

preventing an outbreak when given at 50 ppm in the feed for
10 days, whereas tylosin needed to be provided for a period

20 of 21 days or longer, whilst tiamulin needs to be provided

for the whole period in which the pigs are at risk.

~ In treating the disease aivlosin at 50 ppm performed
better than or equal to both tiamulin (in results) and
tyvlosin (in duration) .

25 Prevention of clinical disease

Group 1: unmedicated challenged group.

Group 2: medicated with aivlosin 50 ppm for 10 days.

Group 3: unchallenged unmedicated.
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Results over the treatment period

Clinical AV. Daily, Feed '
disease weight galin conversion
ratlo

| croup 1
Growp 2 | o | ewag. | 1.ia
Growp 3 | o | 6364

Treatment of clinical outbreak
Mean score = mean clinical scoring: 0 = normal,
6 = moribund
Treatment Group Mean Mean days Mean days
score at to recovery to clear
start B.HvyoO
10 davs
Tvliosin 100 m 3.7 2.1 3.0
ryiggin 20 pem | 37 |22 |30
10 davys
10 davs

3. Necrotic Enteritis

Necrotic enteritis i1is a disease caused by toxins

produced by the bacteria Clostridium perfringens, which can

Virginiamycin and zinc bacitracin-have been used in the past

as growth promoters to control this disease but they have

recently been banned for use. - There has been no previous
proposal to use macrolide antibiotics to treat or control

necrotic enteritis, nor is there any expectation that such

antibiotics would be useful.

However, .in vitro tests carried out by us show that,

as can be seen from Table 3 below, aivlosin is significantly
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more effective than zinc bacitracin against various strains
of Clostridium rerfringens.
Table 3
Strain MIC Aivlosin MIC Zinc
(mcg/ml) Bacitracin
(mcg/ml)
5 0.078 3.125
0.039
0.039
0.039 3.125
| 378 | 0.039 3.125
10 0.039
0.039
4 . Sensitivity of bacteria for alvliosin and

tetracyclines, alone and in combination

Sensitivity is expressed as the lowest concentration

15 of an antibiotic (in mcg/ml) that inhibits the growth of the

trest bacteria (MIC = Minimum Inhibitory Concentration).

Brachyspira hyvodysenteriae

Combination of aivlosin (AIV) and chlortetracycline

(CTC) .
20 Strain MIC CTC MIC AIV MTIC of each for
(mcg/ml) (mcg/ml) combination of
CTC + AIV (mcg/ml)

CTC

5265-9-97 | 16 5o | a0
5578-6-97 50 | s.0 | 12.5
25 | s.0

16
P268-9-97 16 1.55

4.0
AF6 0.5 3.1 0.125 0.75

ATV
6.25

25 Mycoplasma synoviae
Combinatidon of aivlosin and chlortetracycline.
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(mcg/ml) (mcg/ml) combination

CTC + AIV (mcg/ml)
- lere | oarv
173 0.015
185 0.015
211 0.031

312 0.031
wvu 1835 0.015 _

Combination of aivlosin and oxytetracycline (OTC).

Strain MIC of each for
(mcg/ml) (mcg/ml) combination
OTC + AIV (mcg/ml)
- lorc | am
173 0.015
| 185 0.015
211 0.031
312 0.031
wvu 1835 0.015

5. AIVLOSIN used as an Inijection directly into eggs in
order to prevent Mycoplasma disease in young chickens. AlsoO
to make day old chicks PPLO (Pleuro-pheumonia-like

organisms) Negative.

The following work on AIV was conducted using the
EMBREX IN OVO injection system

The absorption of Aivlosin after oral intake 1s 150-

200% better compared to tylosin, and penetration to target

site 1s better. MIC compared to tylosin is ilmproved.

The AIVLOSIN injection was prepared by adding 40 g
ATIVLOSIN Activity using water soluble AIVLOSIN to 1 litre of

25 sterile saline.

-

L]
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The following trial was carried out for the purpose oL
studying the effect of AIVLOSIN injected in OVO, agalnst

Mycoplasma for chicken and turkeys.

A pilot trial was conducted to test toxicity of

5 several antibiotics injected in ovo at 18 days embryonated
eggs. Aivlosin was tested at 1,3 and 5 mg per egd (0.05

ml), 25 eggs per group. Results were very good.

\0

> Hatchabilitvy
100% at 1 mg
10 95.8% (1 embryo alive but not pipped) at 3 mg
100% at 5 mg.
CONCLUSIONS:
Injection with Aivlosin (4 mg per egg in 0.05 ml
saline) did not influence hatchability in the treatment

15 group.

Injection with saline (0.05 ml per egg) did not

influence hatchability in the control group.

hatched
chickens
20 hours
host In ]

In In
eqgas )
eggs)

x% 11 aircells still intact (candled before injection)

25 Weight of chickens 3 days after hatch (2 days after hatch in

hatched
chickens 19
hours post

hatched
chickens 15
hours post

HATCHARILI
(Gemonde

Injection**

hatchery)



CA 02425319 2003-04-08
WO 02/32233 PCT/GB01/04575

e
N I R
I I B |
I P
I I R
I I R
I I R
I I R
I I B




10

15

20

25

30

CA 02425319 2008-10-30

- 18 -

CLAIMS:

1. The use of 3-0O-acetyl-4"-O-isovaleryl-tylosin or a
pharmacologically acceptable acid addition salt thereof for
the preparation of a veterinary medicament for the treatment

or prophylaxis of Lawsonia infectoins 1in pigs.

2 . The use as claimed in claim 1, wherein the veterilinary

medicament is an additive to feed or drinking water.

3. The use as claimed in c¢laim 1 or 2, wherein the
medicament is formulated as a feed for pigs, containing 25
to 200 ppm of 3-0O-acetyl-4"-O-isovaleryl-tylosin or a

pharmacologically acceptable acid addition salt thereof.

4 The use as claimed in claim 3 wherein the concentration

of 3-0O-acetyl-4"-0O-isovaleryl-tylosin in the feed 1s 40 to

120 ppm.

5. The use according to any one of claims 2 to 4, wherein

the feed additive 1s formulated as a stable coated

composition in particulate form coated with
polyvinylpyrrolidone.
6 . The use according to <c¢laim 1 or 2, wherein the

medicament is formulated to be administered to pigs in their
drinking water, at a concentration 1n the range 25 to 100g

per 200 litres.

7. The use according to claim 1, wherein the medicament 1is
adapted to be administered to pigs at a dosage 1n the range

1 to 8 mg/kg body weight/day.
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8. The use of 3-0O-acetyl-4"-O-isovaleryl-tylosin or a
pharmacologically acceptable acid addition salt thereof for

the treatment or prophylaxis of Lawsonia infections in pigs.

9. The use as claimed in claim 8, wherein said use 1is of a
medicament comprising the 3-0-acetyl-4"-0O-isovaleryl or
pharmacologically acceptable salt thereof and a solid or

liguid carrier.

10. The wuse as claimed 1i1n claim 8 or 9, wherein the
veterinary medicament 1is an additive to feed or drinking

water.

11. The wuse as claimed in c¢laim 9 or 10, wherein the
medicament 1s formulated as a feed for pigs, containing 25
to 200 ppm of 3-0O-acetyl-4"-0O-1govaleryl-tylosin or a

pharmacologically acceptable acid addition salt thereof.

12. The use as claimed 1in <c¢laim 11 wherein the
concentration of 3-0O-acetyl-4"-O-isovaleryl-tylosin 1in the

feed 18 40 to 120 ppm.

13. The use according to any one of claims 10 to 12,
wherein the feed additive 1s formulated as a stable coated
composition in particulate form coated with

polyvinylpyrrolidone.

14. The use according to claim 9 or claim 10, wherein the
medicament is formulated to be administered to pigs in their
drinking water, at a concentration in the range 25 to 100g

per 200 litres.
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15. The use according to claim 9, wherein the medicament 1s
adapted to be administered to pigs at a dosage 1in the range

1 to 8 mg/kg body weight/day.

RIDOUT & MAYBEE LLP
Toronto, Ontario

Patent Agents
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