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DIETARY COMPOSITIONS AND METHODS

Geza Bruckner
Joseph Szabo

FIELD OF THE INVENTION

The present invention is directed to dietary compositions, particularly for
mammals, including humans, dogs, cats and horses, and to methods for reducing
weight gain normally incurred in mammals subsequent to neutering, castration,

spaying, ovariectomy or ovariohysterectomy, or post menopause.

BACKGROUND OF THE INVENTION

Procedures including neutering, castration, spaying, ovariectomy or
ovariohysterectomy are increasingly performed on dogs and cats for health related
reasons and/or for population control. It is not uncommon for dogs or cats having
undergone one of the aforementioned procedures to gain a significant amount of
weight thereafter, and often exceed target healthy weight limits.

Weight gain incurred subsequent to ovariectomy or ovariohysterectomy
proce&ures in other mammals, including humans, is not uncommon. Additionally,
post menopausal weight gain often occurs in humans even when ovariectomy or

ovariohysterectomy procedures are not performed.
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While various weight reduction and weight gain prevention techniques and
systems are available, such techniques and systems are typically difficult to implement
on a continual basis and/or are ineffective for extended periods of time. Accordingly,
a need exists for imprr;ved systems for reducing weight gain normally incurred in
mammals subsequent to neutering, castration, spaying, ovariectomy or

ovariohysterectomy, and/or post menopause.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide dietary
compositions and methods which overcome disadvantages of the prior art. Itisa
more specific object of the invention to provide dietary compositions and methods,
particularly for mammals, which reduce weight gain normaliy incurred in mammals
subsequent to neutgring, castrafion, spaying, ovariectomy or oMohyﬂemctomy, or
post menopause. It is a further object of the invention to provide compositions and
methods which may be easily employed by humans and with other mammals,
including dogs, cats and horses.

These and a'dditional. 6bjects and advantages are provided by ﬂ:e dietary
compositions and methods according to the present invention. The dietary
cdmpositions according to the present invention are particularly suitable for
consumption by mammals and comprise 2 mammal food base and a component
comprising estrogen, androgen or a mixture thereof in an amount sufficient to reduce
weight gain normally incurred in the mammal type subsequent to neutering, castration,
spaying, ovariectomy or ovariohysterectomy, or in a post menopausal phase, when the
dietary composition is administered on a daily or otherwise regular basié. In preferred
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embodiments, the component comprises phytoestrogen, phytoandrogen or a mixture
thereof. The methods according to the present invention are directed to reducing
weight gain normally occurring in a mammal subsequent to neutering, castration,
spaying, ovariectomy or ovariohysterectomy, or post menopause. These methods
comprise a&ministering to the mammal on a daily or otherwise regular basis a dietary
composition comprising a mammal food base and a component comprising estrogen,
androgen or a mixture thereof in an amount sufficient to reduce weight gain normally
incurred in the mammal type subsequent to neutering, castration, spaying,
ovariectomy or ovariohysterectomy, or post menopause, when the dietary composition
is administered on a daily or otherwise regular basis. In preferred embodiments of the
methods, the component comprises phytoestrogen, phytoandrogen or a mixture
thereof.

Further objects and advantages provided by the compositions and methods
according to the present invention will be more fully apparent in view of the following

detailed description.

DETAILED DESCRIPTION

The dietary compositions according to the present invention are suitable for
consumption by mammals and are intended to reduce weight gain normally incurred
in the mammal type subsequent to neutering, castration, spaying, ovariectomy or
ovariohysterectomy, or post menopause, particularly when the dietary composition is
administered on a daily or otherwise regular basis. The c':ompositions comprise a food
base and a component comprising estrogen, androgen, or a mixture thereof. The

estrogen and androgen which are suitable for use in the compositions and methods of

3




10

15

20

WO 00/49896 ' PCT/US00/04677

the present invention may be obtained or derived from any natural or synthetic source
which exhibits estrogenic or androgenic activi}y, respectively.

In prefered embodiments, phytoestrogen, phytoandrogen or a mixture thereof
is employed. The phyﬁes@g@n and phytoandrogen preferred for use in the present
compositidns may Be derived from various plants. Preferred plant sources of
phytoestrogen comprise soybean, or its isolated products, eg., soy protein isolate or
soy hypocotyls, and flax seed, or its isolated products, eg., flax protein isolate,
although other plants such as red clover and other clovers, alfalfa, barrel medic,
chickpeas, lentils, beans, Hibiscus rosa sinensis and/or grapes may be employed. In
addition to the aforementioned phytoestrogen sources, phytoancimgens may be found
in sources such as Serenoa repens, Dalbergia cochinchinensis, Brosimum rubescens,
Striga orobanchioides, and Azac'iurachra indica. These examples are illustrative only
and do not constitute a complete list. One skilled in the art will recognize that other
phytoestrogen and/or phytoandrogen sources may be employed in the dietary
compositions and methods of the present invention. In further preferred
embodiments, the phytoestrogen and/or phytoandrogen are derived from soy beans, or
flax seeds. Examples of specific groups of phytoestrogen cbmpoundé suitable for use

in the compositions of the present invention include, but are not limited to,

- isoflavones, lignans, coumestans, resorcylic acid lactones, and mixtures thereof.

Daidzein, genistein and coumesterol are particularly preferred sources of
phytoestrogen for use in the dietary compositions of the present invention. Other
preferred sources are foi‘mononetin, genistin, daidzin, ononin, sissotrin, resveratrol

and biochanin A. One skilled in the art will appreciate that glycosides such as daidzin
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and genistin convert to the aglycone compounds, daidzein énd genistein, upon
fermentation.

In alternate embodiments, the estrogen or androgen may be derived from
fungal, microbial and other naturally occurring sources exhibiting estrogenic or
adrogenic activity, respectively, or these components may be synthetically derived in

accordance with methods known in the art. In this regard, the conversion of an

- isoflavone glycoside to the aglycone form by fermentation is a preferred example of

synthétically derived components.

The food base with which the estrogen and/or androgen are combined may
comprise any suitable food component including, but not limited to, a food of animal
origin, for example, meat or a milk product, or of plant origin, including a cereal, for
example oat or bran, a starch, mono, di, poly or oligosaccharides, an oil meal, or other
cellulosic material, or mixtures thereof. Selection of a specific food base for use in
the compositions of the present invention will depend, in part, on the type of dietary
composition which is desired. For exarriple, for dietary compositions suitable for
administering to 'hﬁmans, the food base may conveniently comprise a milk product, a
cereal product or the like to be administered alone or as an additive in connection with
other types of foods, for example as a sauce, dressing, powder or the like. As a dietary
composition for administering to pets such as dogs and/or cats, the dietary
composition may be provided in the form of a biscuit or other treat, or in the form of a
complete and balanced food.

In this regard, the form of dietary composition, i.c., main component or
additive, which is selected will also influence the amount of the estrogen and/or

androgen which is employed therein. In a preferred embodiment, the dietary
5




10

15

20

WO 00/49896 PCT/US00/04677
- composition comprises from about 0.001 to about 10 weight percent, based on the

weight of the composition, of estrogen and/or androgen, and preferably comprises

from about 0.001 to about 10 weight percent of phytoestrogen and/or phytoandrogen.

More preferably, the dietary composition comprises from about 0.01 to about 10

weight percent, based on the weight of the composition, of estrogen and/or androgen,
preferably phytoes:,t_rogen and/or phytoandrogen.

In the methods for reducing weight gain normally incurred in 2 mammal
subsequent to neutering, castration, spaying, ovariectomy or ovariohysterectomy, or
post menopause, according to tlre present invention, a dietary composition is
administered to the mammal on a routine or regular basie, preferably on a daily basis.
The dietary composition comprises a mammal food base and a eomponent comprising
estrogen, androgen or a mixture thereof in an amount sufficient to reduce weight gain
normally incurred in the mammal type subsequent to ne_#t_ering, castration, spaying,
ovariectomy or ovariohysterectomy, or post menopause, when the dietary composition
is adnﬁnistered to the mammal on a daily or otherwise regular basis. In preferred
embodiments of the methods, the component comprises phytoestrogen, phytoandrogen
or a mixture thereof. In a further preferred embodiment, the dietary composition is
administered to the mammal in an amount sufficient to provide estrogen, androgen or
a mixture thereof to the mamrnal in an amount of from about 0.001 to 100 mg per
gram of the total. diet administered to the mammal. More preferably, the dietary
composition is administered to the mammal in an amount sufficient to provide
estrogen, androgen or a mixture thereof to the mammal in an amount of from about 1

to about 25,000 ug per gram of total diet administered to the mammal, and even more
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preferably in an amount of from about 60 to about 4,000 pug per gram of total dict
administered to the mammal.

These amounts of estrogen and/or androgen may conveniently be supplied by
administering soy beaﬁ-derived or soy protein-containing products, i.e., soy protein
isolate or-éoy hypocotyl, and/or flax seed products or flax protein products, i.e., flax
protein isolate, to the mammal in an amount, for example, of from about 1% to about
50% of the total diet of the mammal, and preferably in an amount of from abc;ut 1%to
about 35% by weight of the diet when the method is directed to reducing weight gain
in ahuman. Suitable soybean or soy protein isolate product amounts, or fermentation
product amounts, wherein an isoflavone glycoside has been converted to an aglycone,
would be in the range of from about 1 to about 1,000 grams soy protein per day, with
amounts of 5 to 500 grams soybean derived products or soy protein isolate and/or flax
seed derived products or flax protein isolate per day being preferred for methods for
reducing weight gain in humans. Alternatively, in embodiments wherein the estrogen
and/or androgen are derived from fungal, microbial or other natural or syﬂthetic
sources, the sources may suitably comprise from about 0.005% to about 15% by
weight of the total diet administered to the mammal, with 0.005% to about 10% by
weight being preferred when the methods are directed to reducing weight gain in
humans. Suitable amounts of estrogen and/or androgen derived from fungal,
microbial or other natural sources, are preferably administered to the mammal in an
amount sufficient to provide from about 0.1 to about 100 mg of estrogen and/or
androgen per kilogram of the mammal’s body weight.

The dietary compositions may be administered in an amount sufficient to
provide estrogen, androgen or a mixture thereof to the mammal in an amount of from
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about 0.001 to about 100 mg per kilogram of the mammal’s body weight, with the

amount more preferably beiné in the range of from about 0.005 to about 50 mg per
kilogram of the mammal’s body weight when the methods are directed to reducing
weight gains in humaﬁs, dogs, cats or horses. These amounts are preferably

adminis_tefed on a regular or routine basis, more preferably on a daily basis. To

further illustrate more specific embodiments of the invention, when the estrogen

comprises daidzein, genistein or a phytoestrogen of a similar structure, the dietary

“composition is preferably administered to the mammal in an amount sufficient to

provide from about 0.1 to about 80 mg daidzein and/or genistein per kilogram of the
mammal’s body weight, with a range of from about 0.1 to about 60 mg per kilogram
being preferred for methods directed to reducing weight gains in humans. Further,
when the estrogen comprises coumesterol or a phytoestrogen of a similar structure, the
dietary composition is administered to the mammal in an amount sufficient to provide
the phytoestrogen in an amount of from about 0.5 to about 50 mg per kilogram of the
mammal’s body weight, with the range of from about 0.1 to about 30 mg per kilogram
of body weight being preferred when the method is directed to reducing weight gains
in humans.

~ In further embodiments, the dietary compositions of the present invention
further include vitamins, minerals, or salts thereof, colorants, preservatives and/or
other additional components which are conventionally administered to mammals.
Examples of suitable minerals include calcium, phosphorous, potassium, sodium,
iron, copper, zinc, manganese, iodine, selenium and the like, while suitable vitamins

include vitamin A, various B vitamins, vitamin C, vitamin D and/or vitamin E.
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Additional conventional dietary supplements may also be included, for example,

inulin, folic acid, biotin and the like.

In specific embodiments, the dietary compositions include one or more
calcium salts, one or more peptides and/or amino acids, and/or a tocopherol
compound. Suitably, calcium salts are included in the dietary composition in an
amount sufficient to provide the mammat from about 100 to about 3,000 mg calcium
salt per day, or from about 10 to about 100 mg per kilogram of the mammal’s body
weight. A preferred peptide comprises L-carnitine. Amino acids and/or di and
tripeptides are preferably included in the dietary composition in an amount of from
about 0.1 to about 400 ppm or in an amount sufficient to provide from about 0.05 to
about 15 mg amino acid per kilogram of the mammal’s body weight, per day. A
tocopherol compound such as alpha tocopherol or a naiural tocopherol mixture may
suitably be employed in an amount sufficient to administer from about 1 to about 500
mg to the mammal per day, or from about 1 to about 10 mg per kilogram of the
mammal’s body weight, per day.

The compositions and methods according to the present invention are further
exemplified by the following Examples. In the Examples and throughout the present
specification, parts and percentages are by weight unless otherwise specified.
EXAMPLE 1

Dietary compositions according to the present invention are prepared
comprising from about 0.001 to about 200 parts by weight one or more phytoestrogen
compounds, from about 0.5 to about 100 parts by weight of L-carnitine, from about
0.1 to about 500 parts by weight of calcium salt, from about 0.5 to 60 parts by weight

of alpha tocopherol or mixed tocopherols, and from about 0.1 to about 100 parts by
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weight of a vehicle comprising oligosaccharides, starch, protein, fat and/or other fibers

or cellulose components. Additional compositions ate prepared wherein from about 1
to about 100 parts by weight phytoestrogen compounds and from about 1 to about 100
parts by weight of gndrogen compounds are employed in combination with the
5 indicated ainou,nts of L-carnitine, calcium salt, tocopherol and vehicle. These

compositions are suitable for use in the methods of the present invention for reducing
weight gain normally incurred in a mammal subsequent to neutering, castration,
spaying, ovariectomy or ovariohysterectomy, or post menopause, on a daily or
otherwise regular basis by administering from about 0.01 to about 4,000 grams or

10 from about 0.01 to about 50 percent by weight of the total diet administered to the
mammal_. ,

- EXAMPLE 2
Dietary compositions in the form of food supplements for dogs and cats are

prepared including the ingredients in the amounts set forth in Table 1. In accordance

15 with the present methods, the dog supplement is administered in an amount of about
10% of the total diet of the dog, and, for a 35 kilogram dog, in an amount of about 40g
per day. The cat supplement is similarly administered to the diet in an amount of
about 10% of the total diet of the cat and in an amount of about 5 to about 10 g per
day. The supplements are administered in order to reduce weight gains typically

20 incurred in dogs and cats following neutering, castration, spaying, ovariectomy or

ovariohysterectomy.
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. Table 1
Ingredients provided per day Dog Supplement . Cat Supplement

Daidzein, genistein or other 100-4000 (1500) 20-400 (200)
phytoestrogen (mg)
Inulin (mg) 5000 500
Ca(mg) 2870 570
P (mg) 2150 430
K (mg) 2150 290
Na(mg) 800 200
Fe (mg) 16 6
Cu (mg) ——— 4
Zn (mg) 2 0.4
Mn (mg) . 3 0.4

| I (mg) 0.3 0.03
Se (mg) 0.1 0.01
Vitamin A (1U) 1000 240
Vitamin D (IU) 400 50
Vitamin E (JU) 50 10
Thiamine (mg) 5 1
Riboflavin(mg) 2 1
Pantothenic acid (mg) 15 5
Niacin (mg) 15 5
Pyridoxine (mg) 2 1
Folic acid (mg) 0.1 0.05
Biotin (mg) 02 0.1
Choline (mg) 400 50
Vitamin C (mg) 5 2
Vehicle (mg) 20,000 10,000
X E3

Dietary compositions in the form of dog and cat treats are prepared using the

components and amounts specified in Table 2. The dog supplement is administered to
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a 35 kilogram dog in an amount of about 4 g per day while the cat supplement is

administered to a 4 kilogram cat in an amount of about 2'g per day, in accordance with
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the methods of the present invention.

: Table 2-

Ingrédients Dog Supplement Cat Supplement
Fish meal (herring) mg 20,000 10,000
Genistein, daidzein or other 100-2000 (750) 20-300 (150)
phytoestrogen (mg)
Flax meal (mg) 1000 500
Inulin (mg) 1000 100
Carnitine (mg) 50 15
Ca(mg) 400 150
P (mg) 350 120
Fe (mg) 5 2
Cu (mg) 2 02
Zn (mg) 2 04
Mn (mg) 3 04
Se (mg) 0.0 0.001
Vitamin A (IU) 400 120
Vitamin D (IU) 40 5
Vitamin E (IU) 10 2
Thiamine (ng) 1 1
Riboflavin(mg) 2 1
Pantothenic acid (mg) L5 5
Niacin (mg) ' 15 5
Pyridoxine (mg) 2 A
Folicacid (mg) - - 01 005
Biotin (mg) 02 .01
Choline (mg) 40.0 5.0
Vitamin C (mg) S 2
Arginine (mg) 5 2

12
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Ingredients Dog Supplement Cat Supplement
Methionine (mg) S 50 - 25
EXAMPLE 4

Dietary compo.sitions in the form of a liquid drink and a dry powder,
respectivcl'y, are prepared using the components in the amounts specified in Table 3.
These compositions are administered to humans in order to reduce weight gains
typically incurred following ovariectomy or ovariohysterectomy or post menopause
and are administered in an amount of from about 1 to about 1,000 ml per day or from

about 0.1 to about 100 grams per kilogram body weight, per day.

‘Table 3

Ingredients Liquid Formulation | Dry Formulation
Skim milk 88% -
Skim milk powder -— 64%
Flax and/or Soy meal (47% 9.0% 29.5%
protein)
Fructose oligosaccharide 1.0% 20%
Conjugated linoleic acid 0.6% 1.70%
Soybean oil A5% 1.75%
Vitamin premix 1.0% 1.0%
Genistein, Daidzein, and/or 0.05% 0.05%
Coumesterol or other estrogenic
compound

The foregoing examples and various preferred embodiments of the present
invention set forth herein are provided for illustrative purposes only and are not
intended to limit the scope of the invention defined by the claims. Additional
embodiments of the present invention and advantages thereof will be apparent to one
of ordinary skill in the art and are within the scope of the invention defined by the

following claims.
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We claim:

1. ‘A dietary compﬁsition comprising a mammal food base ahd a
component comprising estrogen, androgen or a mixture thereof in an amount
sufﬁcient to reduce wéight gain normally incurred in the mammal type subsequent to
neutering, castration, spaying, ovariectomy or ovariohysterectomy, or post menopause,

when the dietary composition is administered to a mammal on a regular basis.

2. A dietary composition according to claim 1, wherein the component

comprises phytoestrogen, phytoandrogen or a mixture thereof.

3. A dietary composition according to claim 2, wherein the phytoestrogen

comprises an isoflavone, lignan, coumestan, resorcylic acid lactone, or mixtures

" thereof.

4, A dietary composﬁibn according to claim 2, wherein the phytoestrogen

or phytoandrogen is derived from soy bean or flax seed, or protein products thereof.

5. A dietary composition according to claim 1, wherein the estrogen or

androgen is derived from fungal or microbial sources.

6. A dietary composition according to claim 1, wherein the mammal food
base comprises a food of animal origin, a cereal, a starch, other cellulosic material, or

mixtures thereof.
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7. A dietary composition according to claim 1, comprising from about
0.001 to about 10 weight percent, based on the weight of the composition, of

phytoestrogen, phytoandrogen, or a mixture thereof.

8. . A dietary composition according to claim 1, wherein the phytoestrogen

comprises daidzin, genistin, daidzein, genistein or coumesterol.

9. . A method for reducing weight gain normally incurred in a mammal
subsequent to neutering, castration, spaying, ovariectomy or ovariohysterectomy, or
Post menopause, comprising administering to the mammal on a regular basis a dietary
composition comprising a mammal food base and a component comprising estrogen,
androgen or a mixture thereof in an amount sufficient to reduce weight gain normally
incurred in the mammal type subsequent to neutering, castration, spaying,
ovariectomy or ovariohysterectomy, or post menopause, when the dietary composition

is administered to the mammal on a regular basis.

10. A method according to claim 9, wherein the component comprises

‘phytoestrogen, phytoandrogen or a mixture thereof.

11, A method according to claim 10, wherein the phytoestrogen comprises

isoflavone, lignan, coumestan, resorcylic acid lactone, or mixtures thereof.

12. A method according to claim 10, wherein the phytoestrogen or

phytoandrogen is derived from soy bean or flax seed, or protein products thereof.

15
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13. A method according to claim 9, wherein the estrogen or androgen is

derived from fungal or microbial sources.

14. A met_h.od according to claim 9, wherein the mammal food base
comprises a food of animal origin, a cereal, a starch, other cellulosic material, or

mixtures thereof,

15. A method according to claim 9, wherein the dietary composition is
administered in an amount sufficient to provide estrogen, androgen or a mixture

thereof to the mammal in an amount of from about 0.001 to about 100 mg per gram of

. total diet administered to the mammal. -

16. A method according to claim 10, wherein the dietary composition is
administered in an amount sufficient to provide phytoestrogen, phytoandrogen or a
mixture thereof to the mammal in an amount of from about 0.001 to about 100 mg per

gram of total diet administered to the mammal.

17. A method according to claim 9, wherein the dietary composition is
' administered in an amount sufficient to provide estrogen, androgen or a mixture
thereof to the mammal in an amount of from about 1 to about 25,000 ug per gram of

total diet administered to the mammal.

18. A method according to claim 10, wherein the dietary composition is

administered in an amount sufficient to provide phytoestrogen, phytoandrogen or a

16
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mixture thereof to the mammal in an amount of from about 1 to about 25,000 g per

gram of total diet administered to the mammal.

19. A metliod according to claim 9, wherein the dietary composition is
admmstered in an amount sufficient to provide estrogen, androgen or a mixture
thereof to the mammal in an amount of from about 60 to about 4000 ug per gram of

total diet administered to the mammal.

20. A method according to claim 10, wherein the dietary composition is
administered in an amount sufficient to provide phytoestrogen, phytoandrogen or a
mixture thereof to the mammal in an amount of from about 60 to about 4000 pg per

gram of total diet administered to the mammal.

21. A method according to claim 10, wherein the dietary composition is
administered in an amount sufficient to provide phytoestrogen, phytoandrogen or a
mixture thereof to the mammal in an amount of from about 0.001 to about 100 mg per

kilogram of the mammal’s bodyweight.

22. A method according to claim 10, wherein the dietary composition is
administered in an amount sufficient to provide phytoestrogen, phytoandrogen or a
mixture thereof to the mammal in an amount of from about 0.005 to about 50 mg per

kilogram of the mammal’s bodyweight.

23, A method according to claim 9, wherein the mammal is a human,

17
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24.

25.

26.

27.

28.

e

PCT/US00/04677
A method according to claim 9, wherein the mammal is a dog or cat.

A method according to claim 9, wherein the mammal is a horse.

A method according to claim 10, wherein the phytoestrogen comprises

daidzin, genistin or coumesterol. -

A method according to claim 10, wherein the phytoestrogen comprises

daidzein, genistein, or a2 mixture thereof. -

A method according to claim 9, wherein the dietary composition is

administered to the mammal on a daily basis.
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