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— (§7) Abstract: A composition and method is provided for promoting weight loss in a mammal by feeding effective amount of at
icast three nutrients selected from L-camnitine, chromium, Vitamin A, and a source of carbohydrates selected from a low glycemic
index grain. The composition preferably includes all four nutrients and may be fed in an amount of 1.0 to 10.0 mg of L-carnitine per
kilogram of body weight per day, from about 5.0 to about 15.0 micrograms of chromium per kilogram of body weight per day, and
from about 1.0 to 3.0 grams of starch per kilogram of body weight per day.
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NUTRITIONAL COMPOSITION FOR WEIGHT MANAGEMENT

BACKGROUND OF THE INVENTION

The present invention relates to a nutritional composition for body weight
management, and more particularly to such a composition which contains a
combination of ingredients which achieve weight loss in a mammal in need of
treatment.

Obesity is a relatively common problem in that 30% of the population in the
United States is considered to be clinically obese. In dogs and cats, the same
problem exists in about 20% of the cats and 40% of dogs. Aside from psychological
issues associated with being overweight in humans, humans, as well as dogs and
cats that are overweight, can suffer from other physiological disorders such as
diabetes, increased blood pressure, increased blood triglycerides, impaired
locomotion, skeletal stress, dystocia, thyroid dysfunction, joint problems, and cancers,
etc. These statistics demonstrate that obesity is a cormmon problem in dogs, cats,
and humans and illustrates the extreme need for technologies which will address and
counteract this problem.

In humans, dogs, and cats, current nutritional recommendations often include
the recommendation to consume a high fiber diet or foodstuffs that are high in dietary
fiber. However, high fiber diets for dogs and cats are often associated with several
undesirable side effects including decreased palatability of food, increased stool
volume, increased defecation frequency, poor skin and hair, improper mineral
balance, and decreased food digestibility. Unfortunately, even though these types of
nutritional recommendations have existed for many years, the prevalence of obesity
in both humans and pets has continued to increase. The relative abundant access to
foods and the dietary habits of the population continues to make it a challenge for
humans to lose weight. Also, because it has been demonstrated that an overweight
owner is more likely to have an overweight pet, the prevalence of obesity in dogs and
cats has also increased.

Another nutritional recommendation that is often made concerning weight
management is to reduce dietary intake of fats. Although numerous low fat, no fat,
reduced fat, and "light” types of foodstuffs have appeared and increased their
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presence in the human food supply, the prevalence of obesity has continued to
increase.

Many nutritional products and/or supplements are known. U.S. Patent No.
5,085,883 teaches blend of dietary fibers for use in a liquid nutritional product which
may contain carnitine and a vitamin/mineral premix. Gray et al., U.S. Patent No.
5,714,472, teaches a nutritional formulation for intensive care patients which
comprises a protein source, a lipid source, and a carbohydrate source. Vitamins and
minerals are also contained in milk and milk products (see McCance and
Widdowson'’s, “The Composition of Foods™, 1992, Royal Soc. Chemistry, p. 81.
However, none of these compaositions are designed to promote weight loss.

Hastings et al., U.S. Patent No. 5,626,848, is directed to a dietary supplement
for promoting weight loss in humans which contains chromium and L-camitine.
Studies have also been conducted on appetite control. See McCarty, “Promotion of
Hepatic Lipid Oxidation and Gluconeogenesis as a Strategy for Appetite Control",

Medical Hypotheses, Vol. 42, 1984 pp. 215-225.
Accordingly, there is still a need in the present art to develop a nutritional

regimen that assists humans, dogs, and cats in reducing body fat and overalf weight.

SUMMARY OF THE INVENTION

The present invention meets that need by providing a composition which,
when fed to an obese or overweight mammal, assists that mammal in losing weight
and maintaining the weight loss. The composition may be supplied either in the form

of a supplement or as a part of a nutritionally complete diet. By “diet” it is meant the
food or drink regularly consumed by the animal.

According 1o one aspect of the present invention, a composition for promoting
weight loss in a mammal is provided comprising effective amounts of at least three |
nutrients selectéd from the group consisting of L-camitine, chromium, Vitamin A, and
a source of carbohydrates selected from a low glycemic index grain. In a preferred
embodiment, the composition includes a combination of all four nutrients.

In accordance with another aspect of the invention, there is provided a
composition for promoting weight loss in a mammal comprising effective amounts of L-

carnitine, chromium, Vitamin A, and a source of carbohydrates selected from a iow

glycemic index grain.
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In accordance with another aspect of the invention, there is provided a process for
promoting weight loss in a mammal comprising the step of feeding said mammal a
composition containing effective amounts of a combination of at least three nutrients

selected from the group consisting of L-carnitine, chromium, Vitamin A, and a source of

carbohydrates selected from a low glycemic index grain.

Preferably, the composition comprises from about 15 to 195 ppm L-carnitine,
from about 10 to about 500 micrograms of chromium, and from about 50,000 IU to

about 1,000,000 U of vitamin A per kilogram of diet.
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More preferably, the composition comprises from about 20 to 150 ppm L-
carnitine, and most preferably from about 50 to 100 ppm L-camitine per kilogram of
diet.

The composition preferably comprises from about 50,000 iU to about 500,000
IU of Vitamin A per kilogram of diet, and more preferably, from about 50,000 |U to
about 150,000 1U of Vitamin A per kilogram of diet.

The source of carbohydrates preferably comprises a low glycemic index grain
selected from the group consisting of sorghum, barley, com, and blends thereof.

The composition also preferably includes from about 18 to 40 wt% crude
protein, from about 4 to 30 wt% fat, and from about 2 to 20 wt% total dietary fiber.

The composition may be used as a method of promoting weight loss in a
mammal in which the mammal is fed a composition containing effective amounts of a
combination of at least three nutrients selected from the group consisting of L-
camitine, chromium, Vitamin A, and a source of carbohydrates selected from a low
glycemic index grain.

The composition is preferably fed in an amount of from about 1.0 to 10.0 mg of
L-camitine per kilogram of body weight per day, from about 5.0 to about 15.0
micrograms of chromium per kilogram of body weight per day, from about 200 to 600
IU of vitamin A per kllogram of body weight per day, and from about 1.0 to 3.0 grams
of the carbohydrate source per Kilogram of body weight per day.

More preferably, the L-camitine is fed in an amount of from about 2.5 to about
5.0 mg per kilogram of body weight per day.

The present invention provides a muiti-nutrient approach for losing weight by
addressing the multiple causes for obesity. L-camitine and/or esters thereof, are
Included in the composition to provide a means to burn fatty acids. Chromium is
provided to improve insulin sensitivity in the mammal which aids the body in storing
blood glucose more effectively. Vitamin A is present to reduce leptin levels. Leptin is
a hormone that is elevatéd in mammals that are obese. By reducing leptin, Vitamin A
helps to restore the individual to a more normal hormonal status. Reducing starch
levels and/or selecting sources of carbohydrates/starches having low glycemic
indices improves glucose metabolism of the individual. Improved glucose metabolism
resuits in fewer abrupt rises and drops in biood glucose levels. As a result, the
individual feels satiated more often, consumes less food, and loses weight.
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Accordingly, it is a feature of the present invention to provide a composition
which, when fed to an obese or overweight mammal, assists that mammal in losing
weight and maintaining the weight loss. This, and other features and advantages of
the present invention, will become apparent from the following detailed description,
the accompanying drawings, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph comparing body weight loss in canines fed a commercial
dietary formulation (diet A) and a composition formulated in accordance with the
present invention (diet B);

Fig. 2 is a bar graph illustrating body fat of overweight dogs fed diet A or B;

Fig. 3 is a bar graph illustrating lean body mass of overweight canines fed diet
A or B;

Fig. 4 is bar graph illustrating glycemic response of overweight canines after
12 weeks of consuming diet A or B; and

Fig. S is a bar graph illustrating glucose metabolism of overweight canines
after 12 weeks of consuming diet A or B.

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The composition of the present invention preferably includes an effective
combination of at least three of L-camitine, chromium, Vitamin A, and a source of
carbohydrates having a iow glycemic index.

Camitine may be provided in the composition of the present invention using a
source of L-camitine or a camitine ester such as carnitine tartrate, camitine acetate,
or camitine propionate. Dietary supplementation of camitine in amounts of from
between about 15 to about 195 ppm, more preferably between about 20 to about 150
ppm, and most preferably about 50 to about 100 ppm per kilogram of diet, promotes
weight loss in overweight mammals. Expressed in another way, camitine may be fed
to the mammal in amounts of from between about 1.0 to about 10.0 mg per kilogram
of body weight per day, and preferably about 2.5 to about 5.0 mg per kilogram of
body weight per day.

Feeding an effective amount of camitine to mammals that are overweight
resuits in a greater weight loss than mammals fed a diet containing no supplemental
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camitine. Further, mammals fed a camitine-suppiemented diet exhibit a greater
percentage of lean body mass(LBM) than mammals fed the same diet, but with no
camitine supplementation. Aiso, mammals fed a camitine-supplemented diet

voluntarily restrict their food intake.

The composition of the present invention also preferably contains a source of
chromium which has the effect of minimizing the postprandial glycemic and/or insulin
response in a mammal. Chromium may be provided from such bioavailable sources
as chromium picolinate, chromium tripicolinate, chromium nicotinate, or chromium
yeast. For example, the composition may include chromium tripicolinate in an
amount which will provide the mammal with from between about 10 to about 500
micrograms of chromium per day. Expressed in another way, chromium is present in
am amount of from between about 5.0 to about 15.0 micrograms per kilogram of body
weight per day. Chromium fripicolinate occurs in brewer's yeast, and the ysast may
be added to tha composition. Altematively, the chromium in a substantially-pure
bioavallable form may be added directly to the composition.

Vitamin A may be provided in the composition of the present invention as
Vitamin A acetate or retinol, and provides sufficient Vitamin A to result in a reduction
in adiposity of the mammal. in addition to reducing édiposily. Vitamin A may also
increase UCP1 gene expression, suppress leptin gene expression, and suppress
serum leptin levels. This gids in preventing obesity, promoting weight loss, and may
also minimize age-related increases in body fat and dlabetes’-”a;soéi'ated increases in
body fat.

The Vitamin A is preferably provided in an amount of about 50,000 IU to about
1,000,000 IU of Vitamin A per kilogram of diet, more preferably, from about 50,000 iU
to about 500,000 IU of Vitamin A per kilogram of diet, and most preferably, from
about 50,000 U to about 150,000 1U of Vitamin A per kilogram of diet. Expressed
another way, Vitamin A is supplied in an amount of from between about 200 to about
600 1U per kliogram of body weight per day.

The supplement is preferably fed to a mammal in an amount of about 50,000
iU to about 1,000,000 U of Vitamin A per day (based on a diet of 1,000 g per day), or
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about 5,000 U to about 100,000 IU of Vitamin A per day (based ona dietof 100 g
per day).

The present invention also preferably includes a source of carbohydrates from
a low glycemic index grain. Glycemic index is a measure of the rate at which
carbohydrates are broken down into glucose and absorbed by the bloodstream.
Glycemic index is a relative scale measured from a reference standard food (normally
50 gm white bread = 100). By “low glycemic index” it is meant that the starch source
provides a glycemic response which is closer to fasting glucose and insulin levels
than a reference standard carbohydrate source. Suitable low glycemic index grains
include sorghum, barley, com, and blends thereof. Brewer's rice is not a suitable
grain source for the present invention. The invention may also use multiple grains
comprising a blend of sorghum and barley; a blend of corn and barley; a blend of
com and sorghum; or a blend of corn, sorghum, and barley. Preferably, the weight
ratio of grain sources in any blends is from about 1:5 o about 5:1, and more
preferably the weight ratio of any blends contains substanﬁally equal amounts of each
grain (l.e., a 1:1 ratio). Where a combination of three grain sources is used, the
-weight ratios of the lowest to highest amount of grain source will vary between from
about 1:1 to about 5:1. The compasition of the present invention includes an amount
of these starch sources to provide a mammal with from about 1.0 to about 3.0 grams
of starch per kilogram of body weight per day. Reference is also made to U.S. Patent
No. 5,932,258, issued on August 3, 1999, and entitted COMPOSITION AND

PROCESS FOR IMPROVING GLUCOSE METABOLISM IN COMPANION
ANIMALS.

The nutrients described above may be provided in any suitable formulation
which also provides adequate nutrition for the mammal, such as a supplement in the

form of a pill or capsule, or a pet food composition. For exampie, a composition for
use in the present invention may contain about 18-40 wt% crude protein, about 4-30

wt% fat, and about 2-20 wt% total dietary fiber. However, no specific percantages or
ratios are required. Preferably, the mammal is fed a low-fat camitine-supplemented
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diet to promote weight loss. A typical low-fat diet may contain about 21.1 wt%
protein, about 8.6 wt% fat, and about 1.7 wi% crude fiber.

In order that the invention may be more readily understood, reference is made
to the following example which is intended to fllustrate the invention, but not limit the

scope thereof.

Example 1

Twenty adult female Beagle dogs were used to evaluate the effects of a multi-
nutrient approach to weight loss. Fresh water was provided ad libitum during the

entire study. Food was provided ad libitum during both the weight gain and weight
loss phases of the study.

The study consisted of two periods: weight gain and weight loss. During the
10-week weight gain period, all dogs were fed a high-protein, high fat diet (Purina®
Pro-Visions ProPlan® Chicken and Rice Performance Formula (about 35% protein,
23% fat, and 2% crude fiber). At the initiation of the weight loss period, the dogs
were stratified by body weight, percent body fat, and blood glucose and then
randomly assigned to 2 dietary treatment groups of 10 dogs each. Group A dogs
were fed a traditional, high fiber diet (Hill's® Prescription Diet® w/d® Canine) (diet A)
and Group B dogs were fed a diet formulated {in accordance with the present
invention (Eukanuba Veterinary Diets® Nutritional Weight Maintenance Formula™

Glucose-Control™/Canine (diet B) ad libitum. |
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The composition of the diets (on a dry matter basis) is shown below in Table 1.
Table 1
Diet A Diet B

Protein % 16 28.8
Fat % 0.7 7.8
Ash % 4.2 7.2
Crude fiber % 17.0 3.7
Camitine (ppm) 250 60
Gross Energy, Kcal/g 4.743 4.604
Megabolizabie Energy 3.244 3.509
% of calories from:

Protein 17.4 28.7

Carbohydrates 57.2 52.4

Fat 25.4 18.9

Diet B also contained amounts of chromium (chromium tripicolinate) and a
blend of sorghum and bariey as the carbohydrate source in accordance with the
present invention. |

Food intake and body weight were monitored daily and weekly, respectively.
Whole body composition was determined at the initiation and termination of the
weight loss period. Whole body composition was determined using dual energy x-ray
absorptiometry (DEXA) and Hologic QDR-2000 Plus High Resolution X-Ray Bone
Densitometer.

After 14 weeks of feeding diets A and B, a glucose tolerance test was
performed. (Serum giucose and insulin concentrations were determined from blood
obtained at 0, 2, 4, 6, 8, 10, 12, 14, 16, 18, 22, 25, 30 40, 50, 60, 70, 80, 90, 100,
120, 140, 160 and 180 min. after administering 300 mg/kg BW glucose at time 0 and
0. 02 U/kg BW insulin at time 20 min.
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Statistical Analysis

A repeated measures analysis was used for the statistical analysis. The model
statement included the following variables: diet, time, diet x time and animal within
treatment and error. The least significant difference test of the General Linear
Models procedure in SAS (SAS, 1996), was used to compare means between diets
within time period.

Results
Under ad libitum feeding conditions, dogs fed diet A and diet B lost a similar
amount of body weight as shown in Fig. 1. However, dogs fed diet B lost more body

fat than dogs fed diet A. Dogs fed diet B also tended to accumulate lean body mass
while dogs fed diet A maintained lean body mass (see Fig. 3).

Dogs ted diet B also had a numerically more favorable insulin sensitivity than
dogs fed diet A (see Fig. 4). Dogs fed diet B also had a more optimal glucose
effectiveness than dogs fed Diet A (see Fig. 5).

These results indicate that the multi-nutrient composition of the present
invention provides a more preferable weight loss compared to a traditionat high fiber
diet.

While certain representative embodiments and details have been shown for
purposes of illustrating the invention, it will be apparent to those skilled in the art that
various changes in the methods and apparatus disclosed herein may be made

without departing from the scope of the invention, which Is defined in the appended
claims.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE PROPERTY
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A composition for promoting weight loss in a mammal comprising
effective amounts of L-carnitine, chromium, Vitamin A, and a source of carbohydrates
selected from a low glycemic index grain selected from sorghum, barley, corn and

mixtures thereof.

2. The composition of claim 1 comprising from about 15 to 195 ppm
L-carnitine, from about 10 to about 500 micrograms of chromium, and from about 50,000
U to about 1,000,000 U of vitamin A per kilogram of diet.

3. The composition of claim 1 comprising from about 20 to 150 ppm
L-carnitine.

4. The composition of claim 1 comprising from about 50 to 100 ppm
L-carnitine.

D. The composition of claim 1 comprising from about 50,000 U to about

500,000 IU of Vitamin A per kilogram of diet.

0. The composition of claim 1 comprising from about 50,000 IU to about
150,000 IU of Vitamin A per kilogram of diet.

7. The composition of claim 1 further including from about 18 to 40 wt%
crude protein, from about 4 to 30 wt% fat, and from about 2 to 20 wt% total dietary fiber.

8. The use of a composition containing effective amounts of a combination
of L-carnitine, chromium, Vitamin A, and a source of carbohydrates selected from a low
glycemic index grain selected from sorghum, barley, corn and mixtures thereof in the

manufacture of a formulation for promoting weight loss in a mammal.

9. Use of a composition containing effective amounts of a combination of

L-carnitine, chromium, Vitamin A, and a source of carbohydrates selected from a low
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glycemic index grain selected from sorghum, barley, corn and mixtures thereof to

promote weight loss in a mammal.

10. The use according to claim 9, wherein said composition Is for feeding to said
mammal in an amount of from about 1.0 to 10.0 mg of L-carnitine per kilogram of body
weight per day, from about 5.0 to about 15.0 micrograms of chromium per kilogram of
body weight per day, from about 200 to 600 IU of vitamin A per kilogram of body weight

per day, and from about 1.0 to 3.0 grams of starch from said source of carbohydrates

per kilogram of body weight per day.

11.  The use according to claim 10, wherein said L-carnitine is fed to said

mammal in an amount of from about 2.5 to about 5.0 mg per kilogram of body weight per

day.
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