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(87) Abstract

A method for treating an animal to reduce body fat while the animal exhibits improved feed efficiency and either continued weight
gain or an increase in lean body mass includes the steps of administering to the animal a combination of CLA isomers in a ratio selected
to retain a desirable benefit attributable to one isomer while counteracting an undesirable effect of the same isomer.
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METHOD FOR SELECTIVELY ALTERING BODY FAT LEVEL,
FEED EFFICIENCY, OR WEIGHT GAIN

Background of the Invention

The present application generally relates to methods of treating animals, including
humans. More particularly, it relates to methods of treating animals to selectively alter
body fat, feed efficiency, or weight gain (which can also be measured as growth rate).

CLA is a mixture of isomers that can be formed from 9c, 12c-octadecadienoic acid
(linoleic acid) which can, theoretically, be autoxidized or alkali-isomerized into 8
conjugated geometric isomers of 9,11- and 10,12-octadecadienoic acid (9¢, llc; 9c, 11t;
9, 1lc, 9t, 11t; 10c,12¢c; 10c,12t; 10t,12¢c and 10t,12t). The role or roles of individual
isomers in particular effects was not previously known because the CLA evaluated in
prior studies was a mixture of 9,11-octadecadienoic acids and 10,12-octadecadienoic
acids and other CLA isomers. It would be advantageous to clarify these aspects of CLA
activity to facilitate preparing novel compositions for administering to animals to
maintain a desired biological activity while reducing an undesired activity.

Prior commercial preparations of CLA isomers made from vegetable oil for
administration to animals (e.g., CLA-60) typically contain about 20% 10t, 12¢-CLA,
about 14% 9c, 11t-CLA, and about 66% total CLA isomers. The ratio of 9c,

[R:\LIBFF]06254.doc:muv




10

15

20

25

30

35

WO 00/57720 PCT/US00/00097

11t-CLA to 10t, 12c-CLA in such preparations is about 0.7.
Other preparations, such as CLA-95 made from 95% linoleic
acid, have slightly different isomer ratios. CLA
synthesized from linoleic acid or from linoleic-rich oils
tend to have ratios of 9c¢, 11t-CLA to 10t, 12c-CLA of less
than 1:1, typically 0.6 - 0.97 to 1. Such preparations
typically contain more 10t, 12c-CLA than 9c, 11t-CLA.

US Patent No. 5,428,072 discloses a method for~
increasing the efficiency of converting feed to body weight
in an animal which comprises administering to the animal an
amount of a conjugated linoleic acid (CLA) mixture
effective to increase the efficiency of feed conversion to
body weight in the animal.

US Patent No. 5,554,646 discloses a method for
reducing the amount of body fat in an animal by
administering to the animal an amount of a CLA mixture
effective to reduce the amount of body fat in the animal.

Animals fed standard preparations of CLA consistently
gain less weight than non-CLA fed controls. This can be a
commercial disadvantage, in that it is often desirable to
increase weight gain and rate of gain in animals raised to
be food sources. This effect of CLA can be seen in
numerous papers including, for example, Wong, M. W., et
al., Anticancer Research 17:987-994 (1997); Hayek, M. G.,
et al., J. Nutr. 129:32-38 (1999); West, D. B., et al., Am.
J. Physiol. 275 (Regulatory Integrative Comp. Physiol. 44):
R667-R672 (1998); Cesano, A., et al., Anticancer Research
18:1429-1434 (1998).

Park, Y. et al, “Effect of Conjugated Linoleic Acid on
Body Composition in Mice,” Lipids 32:853 (1997) observed
reduced body fat and increased lean body mass in mice fed a
mixture of CLA isomers, relative to control animals fed
corn oil, where the mixture contained approximately equal
percentages of the major CLA isomers, namely 9-cis, 1l1-
trans-CLA and 10-trans, 12-cis-CLA. Despite this apparent
showing, it is important to note that Park, et al. selected
animals having a similar body weight in the reported
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experiments to avoid introducing changed body weight as a variable in the analysis. Even
so, those authors saw slightly reduced body weight in female mice relative to controls.
Brief Summary of the Invention

It is an object of the present invention to disclose compositions that comprise at
least two CLA isomers, namely 9c, 11t-CLA and 10t, 12¢c-CLA, wherein the CLA
isomers are present in a ratio effective upon administration to improve feed efficiency and
increase lean body mass in an animal without promoting an increase in body fat.

The compositions disclosed herein comprise at least two CLA isomers, namely 9c,
11t-CLA and 10t, 12¢c-CLA, in a desirable ratio.

It is another object of the present invention to disclose methods for making the
compositions and methods for improving feed efficiency and increasing body mass in an
animal without promoting an increase in body fat by administering the compositions
disclosed herein to an animal.

It will be apparent to those skilled in the art that the aforementioned objects and
other advantages may be achieved by the practice of the present invention.

Accordingly, in the first aspect the present invention provides a method of reducing
body fat in an animal without reducing weight gain or feed efficiency, said method
comprising administering to said animal a composition comprising 9-cis, 11-trans
conjugated linoleic acid and 10-trans, 12-cis conjugated linoleic acid isomers, the
composition comprising more 9-cis, 11-trans conjugated linoleic acid isomer than 10-
trans, 12-cis conjugated linoleic acid isomer.

According to the second aspect the present invention provides a composition
comprising 9-cis, 11-trans conjugated linoleic acid and 10-trans, 12-cis conjugated
linoleic acid isomers wherein the ratio of 9-cis, 11-trans conjugated linoleic acid isomers
to 11-trans, 12-cis conjugated linoleic acid isomer is 2:1 or more.

Brief Description of the Several Views of the Drawings

Not applicable.

Detailed Description of the Invention

References herein to an “animal” are intended to refer both to immature, growing
animals that are gaining weight as part of growth and development and to an adult animal
wherein body fat reduction and increased lean body mass are desired. The animals can
be, but are not limited to, a rodent, a mammal (such as a bovine, an ovine, a caprine, a

primate and a human), and an avian animal (such as a
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chicken, a duck, a turkey, and a quail).

Animals treated according to the invention have fewer
deleterious effects than animals fed CLA mixtures having
ratios of the 9c, 11t and 10t, 12c isomers of less than
about 1:1. In some cases, treated animals exhibit better
feed conversion efficiency than the control animals. Feed
conversion efficiency is defined as the amount of feed in
grams required to cause an animal to gain 1 gram of weight.
A 100 point improvement in feed efficiency corresponds to a
decrease of 1 gram in the amount of feed required to cause
the animal to gain 1 gram. ' In view of the substantial
market for, e.g., broiler chickens in the U.S. alone (7
billion per year), a point of improvement has significant
commercial effect in reduced feed cost. An improvement in
feed conversion efficiency within the scope of the
invention is an improvement of 5 points or more, preferably
at least 10 points, and more preferably at least 50 points
over that seen in animals exhibiting deleterious effects on
feed efficiency caused by 10£; 12c-CLA.

Animals treated according to the invention also gained
weight faster than animals administered the weight-reducing
10t, 12c isomer either alone or with 9c¢, 11t isomer at any
9¢c,11t:10t,12c ratio at or below 1:1. A rate of weight
gain at least 5% higher than those animals is observed in
animals treated according to the invention. In mature
animals, the weight gain is attributable to an increase in
lean body mass. |

Animals treated according to the invention also have a
lower wet weight body fat percentage than control animals.
A body fat percentage at least 5% lower, more preferably at
least 10% lower and most preferably at least 25% lower than
control animals is observed in animals treated according to
the invention.

While it has been possible to separately observe
effects on feed conversion, weight gain and body fat
content in an animal by administering a mixture of
conjugated linoleic acid isomers to the animal, those
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skilled in the art have heretofore not known which of the
principal CLA isomers (Sc, 11t and 10t, 1l2c) is responsible
for which effect or effects. Nor has the interaction
between specific isomers, and the effect of administering
specific combinations been evaluated. It has also not
heretofore been known to use selected amounts or ratios of
particular CLA isomers to achieve a desired result.

The inventors have determined and herein disclose that
9¢c, 11t-CLA isomer administered to an animal has no
significant effect on the amount of body fat of the animal,
but instead significantly enhances both the efficiency with
which feed is converted to weight as well as the rate of
weight gain. On the other hand, 10t, 12c-CLA significantly
reduces body fat when administered but also significantly
suppresses growth and reduces the efficiency with which
feed is converted to weight and the rate of weight gain.

This new understanding permits one skilled in the art
to produce compositions that comprise specific CLA isomer
blends that promote a desirable effect when administered
while reducing or eliminating one or more undesirable
effects. In particular, an animal will lose body fat while
continuing to gain weight and efficiently converting feed
to weight if it is administered a composition that
comprises 9c, 11t-CLA isomer and 10t, 12c¢c-CLA isomer in a
ratio of greater than 1:1, preferably 1.5:1 or more, still
more preferably 5:1 or more. Other preferred isomer ratios
are 10:1 or more, 20:1 or more, 30:1 or more, 40:1 or more,
50:1 or more, 60:1 or more and 70:1 or more. Because a
minimal amount of 10t,12c-CLA isomer must be administered
to retain the fat reduction benefit, when the isomer is
administered in an animal feed, the feed should contain at
least 0.125% of that isomer. Assuming that feed contains
5% total CLA isomers this level can achieved when the ratio
of 9¢,11t to 10t,1l2c isomers is about 80:1. At higher
ratios, it is necessary to increase the amount of total
CLA. While this may be possible, it is generally considered

economically undesirable to increase the amount of dietary
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CLA to more than 5%.

The compositions of the present invention comprise the
indicated CLA isomers in a non-natural ratio as specified
above, but may also contain other CLA isomers as well as
other fatty acids. The isomers can be extracted from
natural sources or prepared using enzymatic or biological
methods known to those skilled in the art. When making
preparations of the invention, the source of the isomers is
not critical, one should merely determine that the desired
ratio of 9c¢,11t and 10t,12c isomers is provided in the
composition. The commercial CLA can be made from oils
having at least 50% linoleic acid and which can contain 95%
linoleic acid or more. The cost of CLA isomers increases
with increasing purity. Bulk conjugated linoleic acid
isomers in a significantly purified form (98%+ pure) are
commercially available from Matreya, Inc. (Pleasant Gap,
PA) . However, since the source of the isomer is not
critical, it is economically advantageous to use the least
expensive source of CLA to make preparations according to
the invention.

The compositions can comprise one or both of the CLA
isomers as a free conjugated linoleic acids or the isomer
can be bound chemically through ester linkages such as the
triglycerides, methyl and ethyl esters, or as non-toxic
salts thereof or other active chemical derivatives of the
selected isomers. The free acid is readily converted into
a non-toxic salt, such as the sodium, potassium or calcium
salts, by reacting chemically equivalent amounts of the
free acid with an alkali hydroxide at a pH of about 8 to 9.
The isomers are heat stable and can be used as is, or dried
and powdered. Some derivatives of individual CLA isomers
are also commercially available from Matreya.

The free acid forms of the isomers may be prepared by
isomerizing linoleic acid. The non-toxic salts of the free
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 2-cis, W ’-transisomerase from a
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harmless microorganism such as the Rumen bacterium
Butyrivibrio 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) .
No specific method for preparing a mixture of CLA isomers
is described herein, since such methods are well known to
those skilled in the art. Substantial amounts of
individual pure isomers can also be prepared by the method
of Chen, C.-A. and C. J. Sih, “Chemoenzymatic Synthesis of
Conjugated Linoleic Acid,” J. Org. Chem. 63:9620 (1998),
incorporated herein by reference.

In the method of the present invention for reducing
body fat while maintaining feed efficiency and growth rate
in an animal, a safe and effective amount of prepared CLA
formulations is administered to the animal. Since CLA is a
natural food ingredient and it is relatively non-toxic, the
amount of CLA which can be administered is not critical as
long as it is enough to be effective to achieve the desired
outcome noted herein.

The methods of the present invention may take several
embodiments. In one embodiment, the CLA is administered to
an animal in a pharmaceutical or veterinary composition
containing a safe and effective dose of the CLA. 1In
another more preferred embodiment, the animal is fed a food
that has been enriched with CLA.

The animal feeds and pharmaceutical preparations for
use in the methods of the present invention are those
containing the CLA in combination with a conventional
animal feed (e.g. poultry feed), human food supplement, or
approved pharmaceutical diluent.

The CLA, in addition to being added to an animal's
food, can be administered in the form of pharmaceutical or
veterinary compositions, such as tablets, capsules,
solutions or emulsions to the animal or the humans. The
exact amount to be administered, of course, depends upon
the form of CLA employed and the route of administration,
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and the nature of the animal's or human's condition.
Generally, the amount of CLA employed as a pharmaceutical
will range from about 100 mg to about 20,000 mg of CLA
(calculated as the free acids) per day. However, the upper
limit of the amount to be employed is not critical because
CLA is relatively non-toxic. The amounts of CLA
(calculated as the free acids) to be added to food as an
additive can range from .01% to 2.0% or more by weight of
the food. The total amount of CLA isomers added to animal
feed is typically about 5% or less.

The practice of the present invention is further
illustrated by the following working Examples which are
intended to be illustrative, but not limiting on the scope

of the invention.
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Example 1

Highly enriched semi-pure 9c, 11t-CLA (from Matreya)
and 10t, 12c-CLA (from Natural) isomers were mixed
separately or in combination into a standard mouse diet in
the amounts indicated in the following tables (1% = 1 g
isomer per 100 g of feed). The data collected in this and
other Examples were collected in a single large scale
protocol. Hence, only six animals were tested in each
treatment. The following results were obtained.

When the isomers were administered separately (Tables
1 and 2), it was found that the 10t, 12c-CLA isomer reduced
body fat. In contrast, the 9c, 11t-CLA isomer had no
effect on body fat. The 9c, 11t-CLA isomer administered in
combination with 10t,12c-CLA isomer also did not interfere
with the ability of the 10t, 12c-CLA isomer to reduce body
fat.

Table 1. Effects of 9¢c, 11t CLA on body fat (+ std error of the mean)

% CLA isomer in feed % Body Fat,

9, 11t 10t, 12¢ wet weight
0 0 14.0+ 1.7
0.1 0 99+14
0.2 0 103 +2.2
04 0 134+20

Table 2. Effects of 10t, 12c CLA on body fat (+ std error of the mean)

% CLA isomer in feed % Body Fat,
9c, 11t 10t, 12¢ wet weight
0 0 140+1.7
0 0.1 88+14
0 0.2 64+14
0 04 30+ .6
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Table 3. Effects of 9c, 11t CLA on ability of 10t,12¢ CLA to reduce fat (+ std error of

the mean)
% CLA isomer in feed % Body Fat,
9¢, 11t 10t, 12¢ wet weight .
5 0 0 140+1.7
0 04 3.0+ .6
0.2 04 3.1+ .9
0.4 04 21+ -6
Example 2
10 The 9c¢, 11t isomer increases gain and improves feed

efficiency (Table 4). The 10t,12c isomer reduces feed
efficiency and body weight tends to decrease (Table 5).

Table 4. Effects of the interaction of 9c, 11t 6n performance (+ std error of the mean)

% CLA isomer in feed Weight Gain | Feed Intake Feed/Gain
15 | 9c, 11t o120 | @ O3 W) | @03 wks) Eg;c:::f: 0
0 0 99+ 9 78.3 8.00
0.1 0 9.8+14 79.3 8.30
0.2 0 11.4+1.7 85.2 6.39
0.4 0 11.6 +1.8 814 7.51
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Table 5. Effects of the interaction of 10t, 12¢ on performance (+ std error of the mean)

% CLA isomer in feed Weight Gain | Feed Intake | Feed/Gain
(g) (0-3 wks) | (g) (0-3 wks) | (0-3 wks)
Oc, 11t 10t, 12¢ (calculated)
0 0 99+ 9 783 8.00
5 0 0.1 94+ .9 80.6 8.45
0 0.2 89+24 74.7 8.81
0 04 94+1.3 76.1 8.92
Example 3

Surprisingly, the performance limitations of the 10t,

10 12c-CLA isomer were largely overcome when the isomer was

fed in combination with 9c,
greater than that of the 10t,
this is shown at ratios of greater than 2:1.

this example,

12c-CLA isomer.

11t-CLA isomer in an amount
(Table 6) In

Table 6. Effects of the interaction of ¢c-9, t-11 and t-10, c-12 CLA on body fat, body
15 weight, food consumption and conversion (+ std error of the mean)

% CLA isomer in feed % Body Fat, | Weight Gain | Feed Intake | Feed/Gain
wet weight (0-3 wks (0-3 wks) | (0-3 wks)
9c, 11t 10t, 12c & ® ) |® )
(calculated)

0 0 140+ 1.7 99+ 9 78.3 8.00

0 0.2 64+14 89+24 74.7 8.81

20 0.1 0.2 84+18 82+24 75.9 9.68

0.2 0.2 74+1.1 88+1.0 72.8 8.70

04 0.2 69+1.6 95+ .8 77.9 8.45
Accordingly, it is now understood that a CLA oil

having a non-natural ratio of 9c,

11t to 10t,

12c isomers

25 of about greater than 1:1, whether obtained from a natural

source or prepared by blending purified CLA isomers,

is an

improved CLA o0il for use in a composition or method for

reducing body fat without reducing feed efficiency or rate
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of weight gain. Even though the feed efficiency is not
completely restored, it is improved over that seen at
isomer ratios less than those of the present invention.

It will be readily apparent to those skilled in the
art that a number of modifications or changes may be made
without departing from the spirit and scope of the present
invention as set forth in the attached claims.
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The claims defining the invention are as follows:

1. A method of reducing body fat in an animal without reducing weight gain or
feed efficiency, said method comprising administering to said animal a composition
comprising 9-cis, 11-trans conjugated linoleic acid and 10-trans, 12-cis conjugated
linoleic acid isomers, the composition comprising more 9-cis, 11-trans conjugated linoleic
acid isomer than 10-trans, 12-cis conjugated linoleic acid isomer.

2. The method as claimed in claim 1 wherein the isomers are administered orally
to the animal in a food.

3.  The method as claimed in claim 1 wherein at least one of the isomers is
administered as a non-toxic salt of the isomer, as an active ester of the isomer or as a
mixture thereof.

4. A method as claimed in claim 1 wherein the animal is selected from the group
consisting of a rodent, a mammal, and an avian animal.

5. A method as claimed in claim 4 wherein the mammal is selected from the
group consisting of a bovine, an ovine, a caprine, a primate and a human.

6. A method as claimed in claim 4 wherein the avian animal is selected from the
group consisting of a chicken, a duck, a turkey, and a quail.

7. A method as claimed in claim 1 wherein the ratio of 9-cis, 1l-trans
conjugated linoleic acid to 10-trans, 12-cis conjugated linoleic acid isomers is 1.5:1 or
more. '

8. A method as claimed in claim 1 wherein the ratio of 9-cis, 11-trans
conjugated linoleic acid to 10-trans, 12-cis conjugated linoleic acid isomers is 2:1 or
more. '

9. A method as claimed in claim 1 wherein the ratio of 9-cis, 1l-trans
conjugated linoleic acid to 10-trans, 12-cis conjugated linoleic acid isomers is 10:1 or
more. 4

- 10. A method as claimed in claim 1 wherein the ratio of 9-cis, 1l-trans
conjugated linoleic acid to 10-trans, 12-cis conjugated linoleic acid isomers is 20:1 or
more.

11. A composition comprising 9-cis, 11-trans conjugated linoleic acid and 10-
trans, 12-cis conjugated linoleic acid isomers, wherein the ratio of 9-cis, 1l-trans
conjugated linoleic acid isomers to 10-trans, 12-cis conjugated linoleic acid isomer is 2:1
or more. .

12. The composition as claimed in claim 11 wherein at least one of the isomers is

a non-toxic salt of the isomer, an active ester of the isomer or a mixture thereof.

[R:\LIBFF}06254.doc:mr




10

14

13. The composition as claimed in claim 11 wherein the 9-cis, 11-trans
conjugated linoleic acid and 10-trans, 12-cis conjugated linoleic acid isomers are present
in a ratio of 10:1 or more.

14. The composition as claimed in claim 11 wherein the 9-cis, 11-trans
conjugated linoleic acid and 10-trans, 12-cis conjugated linoleic acid isomers are present
in a ratio of 20:1 or more.

15. A method of reducing body fat in an animal without reducing weight gain or
feed efficiency, substantially as hereinbefore described with reference to any one of the
examples.

16. A composition comprising 9-cis, 11-trans conjugated linoleic acid and
10-trans, 12-cis conjugated linoleic acid isomer, substantially as hereinbefore described

with reference to any one of the examples.

Dated 29 January, 2004
Wisconsin Alumni Research Foundation

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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