Office de la Proprieté Canadian CA 2260841 C 2007/01/30

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 260 841
fndutie Canada Industy Canada 12 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de dépét PCT/PCT Filing Date: 1997/05/20 (51) CLInt./Int.Cl. A67K 31/20(2006.01),
(87) Date publication PCT/PCT Publication Date: 1998/02/12 AZ3K 1/16(2000.01), A23K 1/16 (2006.01)

A61K 31/207(2006.01), A6TK 37/237(2006.01)

(45) Date de délivrance/lssue Date: 200/7/01/30 _
(72) Inventeurs/Inventors:
(85) Entree phase nationale/National Entry: 1999/01/21 COOK, MARK E., US:
(86) N° demande PCT/PCT Application No.: US 1997/008716 PARIZA, MICHAEL W., US;
JEROME, DARIA L., US

(87) N publication PCT/PCT Publication No.: 1998/005319 o
(73) Proprietaire/Owner:

(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : PROCEDES DESTINES A PREVENIR CERTAINS PROBLEMES SQUELETTIQUES DES VOLAILLES
54) Title: METHODS OF PREVENTING SKELETAL PROBLEMS IN POULTRY

(57) Abregé/Abstract:

Methods of treating a bird to prevent skeletal problems consist of administering to the bird a safe and effective amount of CLA
(conjugated linoleic acid).

,
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




CA

PCT

INTERNATIONAL APPLICATION PUBLISHED UN

02260841 1999-01-21

WORLD INTELLECTUAL PROPERTY ORGANIZATION
Intermational Bureau

DER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 .

(11) International Publication Number:

A61K 31720, 31/23, A23K 1/16, 1/18 ' Al , .
' (43) International Publication Date:

WO 98/05319

12 February 1998 (12.02.98)

(21) International Application Number: PCT/US97/08716

(22) International Filing Date: 20 May 1997 (20.05.97)

(30) Priority Data:

08/693,713 US

7 August 1996 (07.08.96)

(71) Applicant: WISCONSIN ALUMNI RESEARCH FOUNDA-
TION [US/US]; P.O. Box 7365, Madison, W1 53707-7365

| (US).

(72) Inventors: COOK, Mark, E.; 15 Kewaunee Court, Madison,
WI 53705 (US). PARIZA, Michael, W.; 7102 Valhalla
Trail, Madison, WI 53719 (US). JEROME, Daria, L.; 5730
Highland Way #204, Middleton, WI 53563 (US).

(74) Agent: BAKER, Jean; Quarles & Brady, 411 East Wisconsin

| Avenue, Milwaukee, WI 53202-4497 (US).

(57) Abstract

|

(conjugated linoleic acid).

Pravadinnen o S r B Rl 8 rRORAEL IO WO 2 I 4 b PRI 1Y TR 5 51 LM K 2 L bR T T U AD s P R B R o A T M AT PRGN T Ay A pleldenrg, me e Tt s L g o L A

|

!

s

(54) Title: METHODS OF PREVENTING SKELETAL PROBLEMS IN POULTRY

(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY,
CA, CH, CN, CZ, DE, DK, EE, ES, Fl, GB, GE, HU,
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV,
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, UZ, VN,
ARIPO patent (GH, KE, LS, MW, SD, §Z, UG), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, DE, DK, ES, FIl, FR, GB, GR, IE, IT,
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, (],
CM, GA, GN, ML, MR, NE, SN, TD, TG).

Published
With international search report.

Methods of treating a bird to prevent skeletal problems consist of administering to the bird a safe and effective amount of CLA

LR R FAT TTVENET VYV e N R PRI PN TN PN TR ST PR TEE TR TN B ST AT L3 ek SAPA AT AL MR IO ML AP g v 1 d cap W = e A e ae e 4t




5

10

15

20

25

CA 02260841 1999-01-21

WO 98/05319 PCT/US97/08716
-1 -

METHODS OF PREVENTING SKELETAL PROBLEMS IN POULTRY

Field of the Invention

The present application generally relates to methods of

treating poultry. More particularly, it relates to methods of

treating poultry to prevent skeletal problems, especially valgus

and varus leg deformities i.e., twisted or bowed legs.

Background of the Invention

Skeletal problems are recognized as one of the four major
factors limiting the performance of meat-type birds. The fast-
growing broilers and turkeys that reach market weights at
earlier ages appear to have more leg problems and suffer greater
losses than slower growing birds. There 1is survey data in the
literature that indicates that the body weight of broilers is
highly correlated to the severity of leg problems. The leading
causes of leg problems 1n broilers 1nclude nutritional
disorders, such as rickets; infectious diseases, such as viral
arthritis, metabolic conditions, such as tibial
dyschondroplasia; conformational problems, such as wvarus and
valgus deformities; and toxins, such as mycotoxins.

Leg problems 1in broilers can 1increase mortality and
increase the number of culls; they also can increase
condemnations from septicemia-toxemia, and i1ncrease downgrades
from trimming breasts and legs. In addition decreased feed
consumption and increased dlsease also can occur.

It has been estimated that the annual losses due to leg
problems in broilers is about $80 to $120 million. In turkeys,

the cost estimates of annual production losses due to skeletal
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defects in the United States are as high as 832\ milliion. Leg
problems also cause losses for the growers of other birds, such
as pheasants, emus, ostriches, rhea and other ratites.
Obviously, it would be advantageous to have methods of
treating poultry to prevent skeletal deformities, especially leg

deformities.

Brief Summarv of the Invention

Tt is the object of the present i1nvention to disclose a
method of preventing skeletal problems 1in poultry.

We have discovered a method of preventing skeletal problems
in poultry which comprises administering to a blird susceptible
to skeletal problems a safe and effective amount of a conjugated
linoleic acid, such as 9,ll-octadecadienoic acid and 10,12-
octadecadienoic acid, a non-toxic salt of a conjugated linoleic
acid, an active ester of a conjugated linoleic acid, active
isomers, active metabolites or a mixture thereof.

The conjugated 1linoleic acids, their non-toxic salts,
active esters, active 1isomers, active metabolites, and mixtures
thereof are referred to herein as "CLA".

It will be apparent to those skilled in the art that the
forementioned objects and other advantages may be achieved by

the practice of the present 1invention.

Description of the Preferred Embodiment

In the preferred method of the present invention, CLA 1is
orally administered to a bird 1n a safe amount which 1is
effective to prevent skeletal problems, especially leg

deformities. Because of the differences 1n ages, size and



CA 02260841 1999-01-21

WO 98/05319 PCT/US97/08716
-3 -
nature of birds, the amounts which are safe and effective may
vary considerably. Since CLA 1s a natural food ingredient and
it 1s relatively non-toxic, the amounts which can be
administered in the methods of the invention are not critical as
5 long as they are enough to be effective.
The practice of the present invention 1s further illus-

trated by the examples which follow:

Example 1
Six pens of 5 chicks were fed CLA at 0,0.1875, 0.375, and
10 0.75% of the diet. At 3 weeks of age the legs of the chicks

were scored for twisted, bowed condition. Scoring was l=normal,
2=slight, 3=moderate, and 4=severe (essentially crippled). The

results after 3 weeks are shown in Table 1.

Table 1
15 CLA Body Mean Leg Score Percent with
Content Weight (g) Mean + Std Error Severe bending
0% 605 2.0+£0.2 27+7"
0.1875% 606 1.740.2 13+10
0.375% 618 1.6+0.4 7+4
20 0.75% 601 1.4+0.2 3+3°

Table 2 shows the results obtained after 8 weeks in 10

control birds and the 10 birds fed the diet containing 0.75%

CLA.
Table 2
25 CLA Body Mean Leg Score Percent with
Content Weight (g) Mean + Std Error Severe bending
0% 2372 2.2 33
0.75% 2745 1.1 0

‘only 1 of 30 chicks had severe score in high CLA, with 8
30 out of 30 in control.
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After 9 weeks the control birds had an average body weight
of 2684g and the birds receiving CLA had an average body weight
of 3220g.

As can be seen from the above, the birds fed the 0.75% CLA
diet gained significantly more welght than the control birds.
Similar results can be obtained in turkeys, ducks, geese, emus,
pheasants, ostriches, rheas and other ratites.

The method of the present invention may take several
embodiments. In one embodiment, the CLA 1s added to a bird’s
diet by adding the CLA to poultry feed. In another embodiment,
the CLA can be administered to the bird 1n a veterinary
composition containing a safe and effective dose of the CLA. In
still another embodiment, the bird is fed a food product, such
as milk or egg solids, which have been enriched so that they
contain high concentrations of CLA.

The poultry feed and veterinary preparations for use in the
methods of the present invention preferably are those containing
the CLA in the form of the triglyceride esters in combination
with a conventional poultry feed or approved veterinary diluent.
Other active forms of CLA including, without Llimitation, the
non-toxic salts and mixtures can be used.

The free conjugated 1linoleic acids (CLA) have Dbeen
previously isolated from fried meats and described as
anticarcinogens by Y. L. Ha, N. K. Grimm and M. W. Pariza, in
Carcinogenesis Vol. 8, No. 12, pp. 1881-1887 (1987). Since

then, they have been found in some processed cheese products

(Y.L.. Ha, N. K. Grimm and M. W. Pariza, in J. Agric. Food Chem.,
Vol. 37, No. 1, pp. 75-81 (1987)). The free acid forms of

the CLA may be prepared by isomerizing linoleic acid. The non-



10

15

20

25

CA 02260841 1999-01-21

WO 98/05319 PCT/US97/08716
-5 -

toxic salts of the free CLA acids may be made by reacting the
free acids with a non-toxic base. Natural CLA may also be
prepared from linoleic acid by the action of W **-cis, W -
rtransisomerase from a harmless microorganism such as the Rumen
bacterium Butvrivibrio fibrisolvens. Harmless microorganisms in
the intestinal tracts of rats and other monogastric animals may

also convert linoleic acid to CLA (S.F. Chin, W. Liu, K.

Albright and M.W. Pariza, 1992, FASEB J.6:Abstract #2665).

The CLA obtained by the practice of the described methods
of preparation contains one or more of the 9,11-octadecadienoic
acids and/or 10,12-octadecadienolic acilds and active isomers
thereof. It may be free or bound chemically through ester
linkages. The CLA 1is heat stable and can be used as 1is, or
dried and powdered. The free acids are readily converted into
non-toxic salts, such as the godium or potassium salts, by
reacting chemically equivalent amounts of the free acid with an
alkali hydroxide at a pH of about 8 to 5.

Theoretically, 8 possible geometric i1isomers of 9,11- and
10, 12-octadecadienoic acid (c9,cll; ¢9,tll; t9,cll; t9,tll;
cl0,cl2; c¢10,tl1l2; tl1l0,cl2 and tl1l0,tl2) would form from the
isomerization of ¢9,cl2-octadecadienoic acid. As a result of
the isomerization, only four isomers (c¢9,cll; c¢9,tll; t10,cl2;
and cl10,cl2) would be expected. However, of the four isomers,
c9,tll- and tl10,cl2- isomers are predominantly produced during
the autoxidation or alkali-isomerization of ¢9,cl2-1linoleic acid
due to the co-planar characteristics of 5 carbon atoms around a
conjugated double-bond and spatial conflict of the resonance

radical. The remaining two c,c-isomers are minor contributors.
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The relatively higher distribution of the t,t-isomers of
9 11- or 10,12-octadecadienoic acid apparently results from the
further stabilization of ¢9,tll- or tl0,cl2-geometric isomers,
which is thermodynamically preferred, during an extended
processing time or long aging period. Additionally the t,t-
isomer of 9,11- or 10,12-octadecadienoic acid that was
predominantly formed during the isomerization of linoleic acid
geometrical isomers (t9,tl2-, c9,tl2- and t9,cl2-octadecadienoic
acid) may influence the final ratio of the isomers or the final
CLA content in the samples.

Linoleic acid geometrical 1somers also influence the
distribution of minor contributors (c,c-isomers of 9,11~ and
10,12~-, t9,cll- and cll,tl2-octadecadienoic acids). The 11,13-
isomer might be produced as a minor product from c¢9,cl2-
octadecadienoic acid or from 1its 1i1someric forms during
processing.

The CLA can be administered 1in the form of wveterinary
compositions, such as solutions or emulsions. The exact amount
to be administered, of course, depends upon the form of CLA
employed, and the route of adminilistration. Generally, the
amount employed of the non-toxic salts 1n a veterinary
composition will range from about one part per million (ppm) to
about 10,000 ppm of CLA of the bird’s diet. The preferred
veterinary compositions of CLA contain the non-toxic sodium or
potassium salt of CLA in combination with a suitable diluent.
In addition to solutions or suspensions 1ntended for oral
administration the product can be a powder or a crushable

tablet. When the compositions are solutions or suspensions
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intended for parenteral administration the preferred diluent

will be Sterile Water for Injection U.S.P.
The amounts of CLA to be added to poultry feed can range
from about .01% to about 5.0% or more by weight of the bird’s
5 diet. The bird can be fed a diet containing the CLA from birth
to harvesting or for some other period until at least some of
beneficial effects of the CLA are obtained.
It will be readily apparent to those skilled in the art
that a number of modifications or changes may be made without
10 departing from the spirit and scope of the present invention.

Therefore, the invention 1s only to be limited by the claims.
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CLAIMS:

1)

for preventing skeletal problems 1n a bird, of

1. A use,
effective to prevent skeletal

an amount of CLA which 1s

S5 problems in a bird.

The use according to claim 1 in which the CLA 1s a non-

2 .
toxic salt of a conjugated linolelc acid.

The use according to claim 1 in which the CLA 1s a

10 3.
triglyceride of a conjugated linoleic acid.

The use according to any one of claims 1 to 3 1in which

4.
the bird 1s a chicken.
15
5. The use according to any one of claims 1 to 3 1n which

the bird 1s a turkey.

6. The use according to any one of claims 1 to 3 1n which

200 the bird is a duck.

The use according to any one of claims 1 to 6 1n which

7.
the CLA is administrable orally.

The use according to any one of claims 1 to 6 i1n which

25 8.
the CLA is administrable parenterally.

- ¢claims 1 to 8 1n which

0. The use accordlng to any one O:
the skeletal problems are leg deformities.

"ficiency 1n

30
for improving growth and feed e:

10. A use,
birds and reducing losses due to culls, condemnation and

mortality caused by leqg problems, of an amount of CLA which

"fective to prevent a skeletal problem 1n a bird.

1s ef

Ll
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11. The use according to claim 10, wherein the skeletal

problem 1s a leg deformity.
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