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COMPOSITIONS COMPRISING A PARTICULAR RATIO OF INSOLUBLE TO SOLUBLE FIBRE FOR USE IN THE
TREATMENT OF E.G. ANXIETY

BACKGROUND
10001] The microbial toxin, 4-ethviphenyl sulfate (4-EPS} is a metabolite produced by gut
microbes. Among other microbial metabolites, 4-EPS enters the systemic circulation. Increased
levels of 4-EPS 1o the blood, particularly i canines, ts associated with stress, anxtety, brain
damage and other behavioral issues. Reduction 1n levels of 4-EPS has been shown to alieviate
symptoms of stress and anxiety.
10002] Canine anxiety {anxiety} 1s a response to fear and agitation, or apprehension when the
dog anticipates a threat or fearful situation. Some individual dogs expenence disproportionate
levels of anxiety. Anxiety can develop into an anxiety disorder and can lead to behavioral and
other 1ssues.  Some dogs expenence a generalized anxiety, in which the fearful reaction 1s
displayed in a wide range of situations to which a “normal” pet would be uniikely to react.
Anxiety can take the form of one of various anxiety disorders such as generalized amaety
disorders, excessive stimulus anxiety, separation anxiety, confinement, notse phobias, among
others.
{0003} Causative factors may include genefic compounents, prenatal and neonatal stressors,
maternal separation, lack of socialization, untamiliarity, or a previous unpleasant outcome during
encounters with the stimulus {(or stmilar stimuly). The most common causes are fear, separation
and aging. Fear-related anxiety can be caused by ioud noises, strange people or animals, visual
stimull, new or strange environments, and specific situations among others. Age-related anxiety
attects older dogs and can be associated with cogmitive dystunction syndrome {(CDS).
Separation anxiety 18 a specific anxiety arising from an inability of the pet to find comfort when
separated from family members. About 14% ot dogs have separation anxiety. Some separation
amxiety may be the result of dysfunctional attachment as a puppy ages and matures. In some
cases, separation aunxiely may arise tn cases mvolving a change tn household or daily routine,
while in others separation anxiety ts assoctated with an underlying state of anxiety along with
other behavioral 1ssues such as phobias.
{3004] Anxiety may lead to destructive behavior (particularly at exits or toward owner

possessions), distress vocalization, house-sotling, salivation, pacing, restlessness, inability to
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seftie, anorexia, and repetitive or compuisive behaviors. In some instances, anxiety may play a
role in aggressive behavior.

{6005] Common symptoms of dog anxiety include aggression, urinating or detecating in the
house, drooling, panting, destructive behavior, depression, excessive barking, pacing,
restiessness and repetitive or compuisive behaviors. Datterent dogs display different symptoms
and combinations of symptoms when suffering from anxiety.

{3006] Canine stress 18 the response of dog to a demand placed upon it to change or adapt,
typically exhibited as feelings of strain or pressure. Canine stress may cause in feelings of fear,
agtiation, hyperactivity, nervousness, oversensitivity or uritability. Negative stress, excessive
stress and chronic stress can have a detrimental ettect on behavior, health and overall well-being.
Stress has the potential to bring on illness, suppress the immune system, cause undesirable
behaviors, and increase arousal, which increases the probability of aggressive behavior,

{6007] Causes of stress in dogs include grief, exposure to contlict, excessive or insutticient
stimulation, overcrowded conditions, environmental changes (schedule, people, animals,
increased noise), punifive training, insufficient social time, frighteming events, neglect,
{rustration, and uncertainty among others.

{6008] Dogs communicate that they are experiencing stress in different ways. Some indications
that a dog is expeniencing stress include dilated pupils, tightness around eyes, whale eye/half-
moon eyes, vawning, lip/nose licking, panting, excess salivation, smiling, teeth chattering, cheek
putfing, showing teeth, wrinkled muzzle, pinned back or upright ears. Other indications include
tense body, stretching, excessive shedding, little or no movement, iow body posture, weight
shifted back, trembling/shaking, penis crowning, sweaty paws, tight brow, barking, growling,
howling and whining. When stressed, a dog’s behavior will often change Common behaviors
that are often stress induced include restiessness, insufficient or excessive sleeping,
jumpiness/hypervigilance, uritability, excessive seli-grooming, destructive behavior, loss of
appetite, obsessive/compulsive behaviors, inability to focus, hyperactivity, increased urination
and defecation, and vomiting and diarrhea among others.

{0009 There 1s a need for methods and compositions for reducing elevated levels of 4-EPS 1n
canines. There is a need for methods and compositions tor treating or reducing the severity of
elevated levels of canine anxiety. There is a need for methods and compositions for treating or

reducing the severnity of elevated levels of canine stress.
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BRIEF SUMMARY

Methods tor treating anxiety or stress 1in an animal are provided. The methods comprise
administering to the animal effective amounts of n-3 fatty acids, antioxidants, insoiubie fiber and
soluble fiber 1n an effective ratio of insoluble fiber and soluble fiber.

Methods for reducing elevated levels of 4-EPS 1n an amimal with elevated 4-EPS levels
are provided. The methods comprise administering to the amimal effective amounts of n-3 fatty
acids, antioxidants, insoluble fiber and soluble fiber tn an effective ratio of 1nsoluble fiber and
soluble fiber.

Methods for preventing elevated levels ot 4-EPS in an animal are provided. The methods
comprise administering to the animal at risk of elevated 4-EPS levels effective amounts of n-3
fatty acids, antioxadants, insoluble {iber and soluble fiber 1n an eftective ratio of insoluble fiber
and scoluble fiber.

Methods for promoting growth of beneficial microbes in an animal’s microbiome and
inhtbiting growth of non-beneficial microbes are provided. The methods comprise administering
to the animal effective amounts of n-3 fatty acids, antioxidants, msoluble fiber and soluble fiber
in an etfective ratio of mnsoluble fiber and soluble fiber

Compositions for treating anxiety or stress in an animal are provided. The compositions
comprnse effective amounts of n-3 fatty acids, antioxidants, insoluble fiber and soluble fiber in an
effective ratio of insoluble fiber and soluble fiber.

Composttions for reducing elevated levels of 4-EPS in an anmimal with elevated 4-EPS

~

levels are provided. The compositions comprise eftective amounts of n-3 fatty acids,

4

antioxidants, insoluble fiber and soluble fiber 1n an eftective ratio of msoluble fiber and soluble
hiber.

Composttions for preventing elevated levels of 4-EPS i an animal are provided. The
compostiions comprise effective amounts of n-3 fatty acids, antioxidants, insoluble fiber and
soluble fiber in an ettective ratio of insoluble fiber and solubie fiber.

Compositions for promoting growth of beneficial microbes 1n an amimal’s microbiome
and inhibiting growth of non-beneficial microbes are provided. The compositions Comprise
effective amounts of n-3 fatty acids, antioxidants, insoluble fiber and soluble fiber in an effective
ratio of 1mscluble fiber and soluble fiber.

BRIEF DESCRIPTION OF THE DRAWINGS

(o3
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{0010 Figure 1 shows data from experniments described in Example | in which 4-EPS levels

were measured i dogs after being fed prefeed, control or test food compositions. The relative

biood levels of log 4-EPS after each period of 30 days are shown for prefeed, controi/test,

washout {preteed) and treatment after cross-over {control/test). The results show the prefeed led

to stgnificantly higher levels of 4-EPS compared to the treatment foods {control/test) (P<0.0001 }.
DETAILED DESCRIPTION

{381 1] The tollowing description of the preferred embodiment(s} 1s merely exemplary 1n nature

and is 1in no way intended to limut the invention, 1ts application, or uses.

100121 As used herein and 1 the appended claims, the singular forms "a", "an", and "the”

inciude plural reference uniess the context clearly dictates otherwise.

{0013] As used herein, the term “compamon ammal” mcludes any non-human animal suitable

for being kept as a pet by humans including without limitation, a dog, a cat, rabbit and a rodent.

some specitfic embodiments are formulations and methods of treatment for dogs and/or cats. In

one specific aspect, formulations and methods of treatment tor dogs are provided.

{0014] The term "dog" includes those dogs which are companion anmimals such as Canis

Jamiliaris, working dogs and the like. The term dog is synonymous with the term canine.

{6015] The term "cat" includes those cats which are companion animals known as domestic cats

or house cats, or frelis domesticus. The term cat 1s synonymous with the term feline.

{0016} The terms “high solubility fiber” and “soluble fiber” may be used interchangeably .

{0017] The terms “low solubility fiber” and “insoluble fiber” may be used mterchangeably .

{(3618] The terms n-3 fatty acids and omega-3-fatty acids may be used interchangeably.

{6019] Methods are provided for treating anxiety and stress in an amimal, particularly a

companion animal such as a canine or teline. The methods comprise administering to the animal

a combination of effective amounts of n-3 fatty acids, antioxidants and insoluble and soluble

fiber 1n an elfective ratio of tnsoluble to soluble fiber. The compositions comprise effective

amounts of n-3 fatty acids, antioxidants and insoluble and soluble fiber 1n an eftective ratio of

insoluble to soluble fiber. In some embodiments, the eftective amount of n-3 faity acids 1s 0.6~

0.9% of daily nutritional intake, and in some embodiments 0.065-0.85% ot daiy nutritional

intake, and 1 some embodiments 0.70-0.80% of daily nutntional intake, and in some

embodiments 0.72-0.79% of daily nutnitional intake. In some embodiments, the etfective

amount of antioxidants comprises a combination of vitamin € and vitamin E.  In some
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embodiments, in the combination of vitamin C and vitamin E, the effective amount of vitamin
is at level above 400 ppm of daily nutnitional 1ntake, and 1n some embodiments at level above
450 ppm of daily nutritional intake, and in some embodiments at level above 475 ppm of daily
nutritional intake, and 1 some embodiments at level above 430 ppm of daily nutnitional 1ntake,
and in some embodiments at level above 490 ppm of daily nutritional intake, and in some
embodiments at level above 500 ppm of daily nutritional intake, and in some embodiments at
level above 550 ppm of daily sutritional intake. In some embodiments, in the combination of
vitamin C and vitamin E, the effective amount of vitanun E 15 at level above 1000 UK of daily
nutritional tntake, and in some embodiments the etfective amount of vitamin E 15 at level above
1200 IUK of daily nutritional intake, and in some embodiments the eftective amount of vitamin
E 15 at level above 1300 TUK of daily nutritional intake, and in some embodiments the effective
amount of vitamin E 1s at level above 1400 IUK of daily nutritional intake, and in some
embodimentis the effective amount of vitamin E 1s at level above 1500 UK of daily nutritional
intake. In some embodiments, a combination of imsocluble fiber and soluble fiber 1s provided in
an amount equal to 4.0% or more of daily nutritional intake, 1in some embodiments 4.5% or more
of daily nuintional wniake, 1o some embodiments 4.6% or more of daily nutrnitional 1ntake, in
some embodiments 4.7% or more of daily nutnitional intake, in some embodiments 4.8% or more
of daily nutnitional mtake, in some embodiments 4.9% or more of daily nutnitional intake, 1n
some embodiments 5.0% or more of daily nutritional intake, in a ratio of wnsoluble fiber {o
soluble fiber (amount of 1nsoluble fiber/the amount of soluble fiber) 1in some embodiments 1u the
range of between 2.0 and 3.0, and in some embodiments in a ratio 18 in the range of between 2.1
and 2.9, and 1n some embodiments in a ratio 15 1n the range of between 2.2 and 2.8, and in some
embodiments in a ralio 1n the range of between 2.3 and 2.7, and 1 some embodiments 1n a ratio
in the range of between 2.4 and 2.6, and 1n some embodiments in a ratio 1n the range of between
24and 2.5,

{6628] “Daily nutnitional intake” and “total nutritional intake per day’ refers to dry matter
intake per day. That 1s, water weight 15 not included 1o calculating the amount of nutnition
consumed per day. To the extent that food and food ingredient contain water/moisture, the dry
matter represents everything in the sample other than water including protein, fiber, fat, manerals,
etc. Dryv matter weight 1s the total weight minus the weight of any water. Dry matter intake per

day is calculated as the total nutritional intake per day excluding all water. For example, an
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amount of an ingredient equal {0 a specific percent of daily nutritional intake refers to the amount
of that ingredient 1n dry matter form (1.e. excluding all water) relative to the fotal amount of dry
matter consumed (also excluding all water} in a day. The skilled artisan would readily recognize
and understand nutnitional amounts and percentages expressed as dry matter amounts, dry matter
weights and dry matter percentages. Since foods, whether wet, moist or dry, generally contain as
certain amount of water, when calculating daily dry matter intake, the water component of such
food 1s excluded. To calculate total daly nutrittonal 1ntake, which 1s dry matier intake per day,
water 15 excluded. To calculate percent of an mgredient of total daily intake on a dry matter
basis, water 15 removed from the total 1ntake to give total daily dry matter intake and the percent
of the ingredient 1s based on amount of ingredient present as dry matter.

{0021] The compositions useful in the methods may be a pet food composition such as a dog
food compostiton.  Alternatively, n-3 fatty acids, antioxidants and insoluble and soluble fiber
may be administered as a supplement, a treat or toy or otherwise not incorporated into the food
provided to the animal for dailly nutritional intake

{0022] In some preferred embodiments, the amimal 15 a canine and the methods comprise
administering to the canmine effective amounts of n-3 fatty acids, antioxidants and 1nsoluble and
soluble fiber. The effective amount of n-3 fatty acids admunistered to the canine per day 1s 0.6-
0.9% of daily nutntional intake, and in some embodiments 0.65-0.83% of daily nutritional
intake, and in some embodiments 0.70-0.80% of daily nutnitional intake, and in some
embodiments 0.72-0.79% of daily nutritional intake.

{3023] The effective amount of antioxidants comprises a combination of vitamin € and vitamin
E. and 1n some embodiments of the combination: the effective amount of vitamin C, based on
datly nutritional intake, 15 at tevel above 400 ppm, in some embodiments at level above 450 ppm,
in some embodiments at level above 475 ppm, in some embodiments at level above 480 ppm, in
some embodiments at level above 490 ppm, in some embodiments at level above 300 ppm, and
in some embodiments at level above 350 ppm; and the effective amount of vitamin E, based on
datly nutritional intake, 1s at level above 1000 IUK, 1n some embodiments at level above 1200
UK, and 1n some embodiments at level above 1500 IUK. A combination of nsoluble fiber and
soluble fiber 15 provided in an effective amount, based on daily nutnitional 1ntake, tn an amount

equal to 4.0% or more, in some embodiments 4.5% or more, in some embodiments 4.6% or
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more, in some embodiments 4.7% or more, in some embodiments 4 8% or more, in some
embodiments 4.9% or more, in some embodiments 5.0% or more, and i a ratio of 1nsoluble fiber
to soluble fiber {amount of insolubie fiber/the amount of soluble fiber} in some embodiments in
the range of between 2.0 and 3.0, 1n some embodiments in a ratio between 2.1 and 2.9, in some
embodiments in a ratio between 2.2 and 2.8, in some embodiments in a ratio between 2.3 and
2.7, 1n some embodiments 1n a ratio between 2.4 and 2.6, and in some embodiments 1n a ratio
between 2.4 and 2.5. The compostitons preferably are dog food compositions that comprise the
daily effective amounts of n-3 fafty acids, antioxidants such as the combination of vitamin C and
vitamin E and a combination of soluble and insoluble tiber.

10024} Compositions and methods for the treatment of anxiety or stress in an animal, particularly
in companton animals such as felines and canines, are provided. The composifions and methods
are useful to treat a symptom of anxiety or stress in such animais that are in need thereof. The
compositions and methods are useful to treat a sympiom of amaety or stress in such animals that
have elevated levels of 4-EPSN. The composttions and methods are usetul to reduce elevated
levels of 4-EPS i an amimal that has elevated levels of 4-EPS, such as companion amimals,
particularly camines. In some embodiments, the compositions and methods {or the treatment ot
canine anxiety or camine stress in a canine. Compositions and methods are provided which
promote growth of desirable, beneficial microbes 1 gut microbial populations and inhibit growth
of undestrable, unhealthy microbes in gut microbial populations.

{0025] As used herein, the term “freatment” refers to eliminating, reducing the severity or
preventing one or more symptoms.

{6026] As used herein, the term “anxiety’ refers to anxiety, anxiety disorders and symptoms of
anxiety and anxiety disorders.

{6027] As used herein, the term “stress” refers to stress, stress disorders, and symptoms of stress
and siress disorders.

{3028] As used herein, the terms “treatment” with reference to anxiety refers to therapeutic
and/or prophvlactic activity. In a canine with symptoms of anxaety, treatment of canine anxiety
refers to eliminating symptoms, arresting or reducing progression of symptoms, reducing
severity of symptoms and preventing sympioms.  Treatment that mmtially eliminate, arrests,
reduces progression of or reduces severity of symptoms may continue and the continuing

treatment may further eliminate, arrests, reduces progression of or reduces severity of symptoms
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and/or prevent return or development of symptoms or reduce severity of further development of
symptoms. In some embodiments, prior to treating for canine anxiety, a canine may be identified
as having symptoms of anxiety. In some embodiments, a canine may be treated for anxiety
without dentifying symptoms of anxiety prior to treatment. In some embodiments, prior to
treatment for anxiety, a canine may be identified as being predisposed to having or developing
anxiety. In some embodiments, prior to treatment for anxiety, a canine may be identified as
having elevated levels of 4-EPS.

{00291 As used herein, the terms “treatment” with reference to stress and stress disorders refers
to therapeutic and/or prophylactic activity. In a canine with symptoms of stress or a stress
disorder, treatment of canine stress refers to eliminating symptoms, arresting or reducing
progression of symptoms, reducing severity of symptoms and preventing symptoms. Treatment
that initially eliminate, arrests, reduces progression of or reduces severity of symptoms may
continue and the continuing treatment may further eliminate, arrests, reduces progression of or
reduces severity of symptoms and/or prevent return or development of symptoms or reduce
severity of further development of symptoms. In some embodiments, prior to treating for canine
stress, a caning may be identified as having symptoms of stress or a stress disorder. In some
embodiments, a canine may be treated for stress or a stress disorder without identitying
symptoms of anxiety prior to freatment. In some embodiments, prior to treatment for stress or a
stress disorder, a canine may be identified as being predisposed to having or developing stress or
a stress disorder. In some embodiments, prior to treatment for stress or a stress disorder, a canine
may be 1dentified as having elevated levels of 4-EPS.

{6030] As used herein, the terms “treatment” with reference to promoting beneficial microbial
growth and inhibitton of harmful microbial growth reters to therapeutic and/or prophylactic
activity. In a camine with reduced levels of beneficial microbes and elevated levels of harmiul
microbes, treatment for arresting levels of beneficial miucrobes and harmiul microbes or
promoting beneficial microbial growth and inhibiting harmful microbial growth. A canine
identified as being predisposed to mnhibiting beneficial microbial growth and promoting harmtul
microbial growth prior to mtiating treatment. Treatment that imttally promotes beneficial
microbial growth and mhibits harmful mucrobial growth in an ammal with elevaied levels of
harmful microbes and reduced levels of beneficial microbes, increases levels of beneficial

microbes and decreases levels of harmtul microbes to a more healthtul balance and thereatter the
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continuing treatment maintains levels. In some embodiments, prior to treating for canine stress, a
canine may be identified as having elevated levels of harmful mucrobes and reduced levels of
beneficial microbes. In some embodiments, a canine may be treated without identifying elevated
levels of harmtul microbes and reduced levels of beneficial microbes i the animal.

i0031] As used herein the terms “treatment of elevated 4-EPY", “treating for elevated 4-EPS”
and “treating elevated 4-EPS” refer to therapeutic and/or prophylactic activity in which 4-EPS
levels are reduced. In a canine with elevated 4-EPXN levels, “treatment of elevated 4-EHPS”,
“treating for elevated 4-EPS” and “treating elevated 4-EPS” refers to reducing elevated 4-EPS
levels. Treatment may lower elevated 4-EPS levels to normal, non-elevated levels or to reduced
elevated 4-EPS levels. Following reduction of elevated 4-EPS levels, treatment may prevent
elevation of 4-EPS levels or reduce severnity of turther development of elevated 4-EPS levels. In
a canine that does not have elevated 4-EPS levels, “freatment of elevated 4-EPS”, “treating for
clevated 4-EPS” and “treating elevated 4-EPS” refers to arresting or lowering of 4-EPS levels,
and preventing development of elevated 4-EPS levels or reducing severnity of development of
elevated 4-EPS levels. In some embodiments, prior to treating for 4-EPS, a canine may be
identified as having elevated 4-EPS by measuring 4-EPS levels. In some embodiments, a canine
may be treated for elevated 4-EPS without measuring 4-EPS levels prior to treatment. In some
embodimentis, prior to treating for 4-EPS, a canine may be identified as being predisposed to
elevated 4-EPS. A canine identified as being predisposed to elevated 4-EPS may at the time of
treatment have elevated 4-EPS, in which case the treatment 15 therapeutic, or may not have
elevated 4-EPS, in which case the treatment is prophylactic, or treatment may be undertaken
without determining 4-EPS levels. In some embodiments, a canine may be identified as being
predisposed to elevated 4-EPS prior to imitiating treatment with or without measuring 4-EPS
levels.

{00321 As used heretn, “an amount effective,” “an etfective amount,” and itke terms refer to that
amount of n-3 fatty acids and antioxidants etfective to achieve a particular biological result, 1.e.
treatment of elevated levels of 4-EPS, amxaety, stress, and levels of beneficial and harmtul
microbes in the microbiome when delivered in combination with an ettective ratio of msoluble to
soluble fiber. In specific embodiments, adminustration of a composition comprising an effective
amount of n-3 fatty acids and antioxidants tn combination with an etfective ratio of insoluble to

soluble fiber will be undertaken for a time sufficient to effect treatment. In a particular

9
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embodiment, the method comprises administration and consumption of a composition
comprising an effective amount of n-3 fatty acids and antioxidants m combination with an
etfective ratio of insoluble to soluble fiber for a period of time sufficient to result in etfective
treatrment and maintenance  An effective amount may be based on several factors, including a
dog's ideal weight, the age, gender, level of activity, the metabolizable energy of the
composttion, and the frequency of feeding the compositions, e.g., once, twice, or three times
datly, and other compositions fed to the dog. In some embodiments an effective amount refers to
an amount of n-3 fatty acids and antioxadants in combination with an ettective ratio of insoluble
to soluble fiber administered based upon total nuiritional intake per day. In some embodiments
an effective amount refers to a pet food comprising, on a dry matter basis for total nutritional
intake per day, n-3 fatty acids and antioxidants in combination with an effective ratio of
insoluble to soluble fiber. That is, the amount of food suitable to meet all dally nutrition and
energy requirements for a canine subject contains, on a dry matter basis, effective amounts of n-3
tatty acids and antioxidants 1o combination with an effective ratio of insoluble to solubie fiber.
{0033] As used herein, “an effective ratio of insoluble 1o soluble fiber” and like terms refer to
that the ration of insoluble hiber to soluble fiber 1y a datly diet that 15 eftective to achieve a
particular biological result, 1.e., treatment of elevated levels of 4-EPS, anxiety, stress, and levels
of beneficial and harmiful microbes in the microbiome when delivered in combination with an
effective amounts of n-3 fatty acids and antioxidants. An effective ratic may be based on several
tactors, including a dog’s wdeal weight, the age, gender, level of activity, the metabolizable
energy of the composttion, and the frequency of teeding the compositions, €.g., once, twice, O
three times daily, and other compositions fed to the dog. An effective ratio may be expressed as a
number calculated by dividing the amount of msoluble fiber by the amount of soluble fiber (1 e
amount of insoluble fiber/the amount of soluble fiber).

{3034] In specitic embodiments, administration of a composition comprising an effective
amount of n-3 fatty acids and antioxidants in combination with insoluble fiber and soluble fiber
10 an effective ratio of insoluble to soluble fiber will be undertaken for a time sutficient to effect
treatment. In a particular embodiment, the method comprises administration and consumption of
a composition comprising an ettective amount of n-3 fatty acids and antioxadants in combination
with 1nsoluble fiber and soluble fiber 1 an effective ratio of msoluble to soluble fiber for a

period of time sufticient to result in effective treatment and maintenance.
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{0035} In some embodiments, the effective amount of n-3 fatty acids is 0.6-0.9%, of daily
nutritional intake, and in some embodiments 0.65-0.85%, of daily nutritional intake, and in some
embodiments §.70-0.80%, of daily nutritional intake, and in some embodiments G.72-0.79%, of
daily nutritional intake.

10036] In some embodiments, the effective amount of antioxidants comprises a combination of
vitamin C and vitamin E. In some embodiments, in the combination of vitamun € and vitamin E,
the eftective amount of vitamin C s at level above 400 ppm of daily nutntional take, and in
some embodiments at level above 450 ppm of daily nutritional intake, and in some embodiments
at level above 475 ppm of daily nutritional intake, and 11 some emboduments at level above 480
ppm of daily nutrnitional intake, and in some embodiments at level above 490 ppm of daily
nutritional intake, and in some embodiments at level above 500 ppm of daily nutritional intake,
and in some embodiments at ievel above 550 ppm of daily nutritional intake. In some
embodiments, 1o the combination of vitamun € and vitamin B, the ettective amount of vitamun E
15 at level above 1000 UK of daily nutntional intake, and in some embodiments the effective
amount of vitamin E i1s at level above 1200 IUK of daily nutntional intake, and in some
embodiments the effective amount of vitamin E 15 at level above 1300 [UK of daily nutritional
intake, and in some embodiments the effective amount of vitanun E 1s at level above 1400 IUK
of daily nutnitional intake, and in some embodiments the effective amount of vitamin E 15 at level
above 1500 [UK of daily nutnitional intake.

{0037] In some embodiments, a combination of msoluble tiber and soluble fiber 1s provided in
an amount equal to 4.0% or more of datly nutritional intake, in some embodiments 4.5% or more
of daily nutritional intake, in some embodiments 4.6% or more of daily nutnitional intake, in
some embodiments 4.7% or more of daily nutritional intake, 1o some embodiments 4.8% or more
of daily nutritional intake, in some embodiments 4.9% or more of daily nutritional intake, in
some embodiments 5.0% or more of daily nutntional mtake, 1o a ratio of insoluble fiber to
soluble tiber {amount of insoluble fiber/the amount of soluble fiber) in some embodiments in the
range of between 2.0 and 3.0, and in some embodiments in a ratio 1s in the range of between 2.1
and 2.9, and 1n some embodiments in a ratio 18 in the range of between 2.2 and 2.8, and in some
embodiments 1o a ratio in the range of between 2.3 and 2.7, and in some embodiments in a ratio

in the range of between 2.4 and 2.6, and in some embodiments in 4 ratio in the range of between
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{0038] In some preferred embodiments, the animal 15 a canine and the methods comprise
admunistering to the canine a combination of etfective amounts n-3 fatty acids, antioxidants, such
as vitamin € and vitamin E and insoluble and soluble fiber in an effective ratic. The
combination may be adminisiered as a pet food composition such as a dog food composition or
as a supplement, a treat or toy or otherwise not incorporated into the food provided to the animal
tor daily nutritional intake. In some embodiments, the effective amount of n-3 fatty acids is 0.6-
0.9%, of dady nutritional 1ntake, and in some embodiments 0.63-0.85%, ot daily nuintional
intake, and in some embodiments 0.70-0.80%, of dailly nutntional intake, and in some
embodiments 0.72-0.79%, of daily nutnitional intake.

0039] A “food,” “food composition,” or “pet food composition’ can, in some embodiments, be
a nutnifionally complete diet tor the amimal, such as a dog, to which 1t 1s fed.

{(3048] As used herein, an “ingredient” refers to any component of a composition.

{30841] The term “nuirtent” refers to a substance that provides nourishment. In some cases, an
ingredient may comprise more than one “nutrient,” for example, 2 composition may Comprise
corn comprising important nutrients including both protein and carbohydrate.

3842] Food compositicns can be provided to an antmal, such as but not hmited to a pet, in the
form of pet tood. A vaniety of commonly known types of pet foods are available to pet owners.
The selection of pet food includes but 1s not limited to wet pet tood, semi-moist pet food, dry pet
tood and pet treats. Wet pet food generally has a moisture content greater than about 65%. Semi-
moist pet food typically has a moisture content between about 20% and about 65% and may
inciude humectants, potassium sorbate, and other ingredients to prevent microbial growth
{(bacteria and mold). Dry pet food such as but not himited to food kibbles generally has a moisture
content below about 15%. Pet treats typically may be semi-moist, chewable treats; dry treats in
any number of forms, chewable bones or baked, extruded or stamped treats; confection treats; or
other kinds of treats as is known to one skilled 1n the art

{3043} As used herein, the term “kibble” or “food kibble” refers to a particulate pellet like
component of amimal feeds, such as dog and cat feeds. In some embodiments, a food kibble has a
motsture, or water, content of less than 15% by weight. Food kibbles may range in texture from
hard to soft. Food kibbles may range 1in internal structure from expanded to dense. Food kibbles
may be formed by an exiruston process or a baking process. In non-limiting exampiles, a food

kibble may have a uniform internal structure or a vaned internal structure. For example, a food
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kibbie may include a core and a coating to form a coated kibble. It should be understood that
when the term “kibble” or “tood kibble” ts used, 1t can refer to an uncoated kibble or a coated
kibbie.

{0044] As used herein, the term “extrude” or “extrusion” refers to the process of sending
preconditioned and/or prepared ingredient mixtures through an extruder. In some embodiments
of extrusion, food kibbles are formed by an exirusion processes wherein a kibble dough,
including a muxture of wet and dry ingredients, can be extruded under heat and pressure to form
the tood kibbie. Any type of extruder can be used, examples of which include but are not imited
to single screw extruders and {win-screw extruders. The list of sources, mngredients, and
components as described hereinatier are listed such that combinations and mixtures thereot are
also contemplated and within the scope herem.

{(3845] As contemplated herein, compositions are meant to encompass, but not be limited to,
nutritionally-complete and balanced amimal food compositions. A “nutnitionally complete diet”
18 a diet that includes suthictent nuirients for mantenance of normal health of a healthy dog on
the diet. Nutnitionally complete and balanced pet food compositions, e.g., for canines, are
famihiar to one of skill in the art. For example, substances such as nutnients and ingredients
suitable for nutntionally complete and balanced animal feed compositions, and recommended
amounts thereof, may be tound ftor example, in the Oflicial Publication of the Association of
American Feed Control Otticials, Inc. (AAFCO), Atlanta, Ga., (2012).

{0046] It 18 conteraplated that in feeding a dog a diet comprising an effective amount of n-3
fatty acids and antioxidants in combination with insocluble fiber and soluble fiber an eftective
ratio of insoluble to soluble fiber, a preferred method comprises feeding the dog a food that
contains an etfective amount of n-3 fatty acids and antioxidants tn combination with nsoluble
fiber and soluble fiber 1n an effective ratio of insoluble to soluble fiber. In other embodiments,
feeding a dog a diet comprising an effective amount of n-3 fatty acids and antioxidants in
combination with imsoluble fiber and soluble fiber in an ettective ratio of insolubie to soluble
fiber 15 achieved by admimstering the dog the n-3 fatty acids, antioxidants and insoluble and
insoluble fiber as a supplement or treat. Whether delivered in a pet food composition or as a
separate supplement or in a treat, providing the dog with the effective amount of n-3 fatty acids
and antioxidants m combination with tnsoluble fiber and soluble fiber 1o the etfeciive ratic of

insoluble to soluble fiber by anv means i1s considered feeding a dog a diet comprising an
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effective amount of n-3 fatty acids and antioxidants in combination with an ettective ratio of
insoluble to soluble fiber.

{3047} As used herein, the term "supplement(s}" include, but are not hmited to, a feed used with
another feed to improve nutritive balance or performance of the total diet for an amimal
Supplements include, but are not limited to, compostiions that are fed undiiuted as a supplement
to other feeds, offered free choice with other parts of an amimal's ration that are separately
available, or diluted and muxed with an animal's regular feed to produce a complete feed. The
AAFCO guidelines, for example, contain a discussion relating to supplements in the Otfficial
Publication of the Association of Amernican Feed Control Othicials, Inc. (AAFCO), Atlanta, Ga.
(2012). Supplements may be in varnous forms including, for example, powders, liquids, syrups,
pills, encapsulated compositions and the like

{G048] A diet may comprise an effective amount of n-3 fatty acids and antioxidants in
combination with 1nsoluble fiber and soluble fiber in an elfective ratio of insoluble to soluble
fiber reduces elevated levels of 4-EPS 110 an animal such as a feline or a canine. A diet that
comprises an effective amount of n-3 fatty acids and antioxidants in combination with insoluble
{iber and soluble fiber 1 an etfective ratio of insoluble to soluble fiber ts useful to treat anxiety
in a camne. A diet that comprises an effective amount of n-3 fatty acids and antioxidants in
combination with 1nsoluble fiber and soluble fiber in an elfective ratio of insoluble to soluble
fiber 1s usetul to treat stress in a canine. A diet that comprises an eftective amount of n-3 fatty
actds and antioxidants in combination with inscluble fiber and soluble fiber in an effective ratio
of insoluble to soluble fiber i1s useful to promote of beneficial microbial growth and inhibit
harmful microbial growth 1n the animal’s microbiome, particularly a microbiome of the amimal’s
gastrointestinal track, and particularly 1 an anmimal that 1s a feline or camine,

10049] Compositions and formulations

{3850] Application of the methodology outlined above has identified a combination of etfective
amounts of n-3 fatty acids and antioxidants with an ettective ratio of insoiuble fiber to socluble
fiber that provide significant benefits to ammals, particularly dogs and cats, 1deniified as being
predisposed to elevated levels of 4-EPS and thus at an increased risk of developing anxiety, an
increased risk of developing amxaety stress and an increased nisk of inhibiting beneficial
microbial growth and promoting harmiul microbial growth in the casnineg’s microbiome, in

particular the gut microbiome. In some embodiments, the ettective amount of n-3 fatty acids and
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antioxidants 1n combination with the effective ratio of insoluble to soluble fiber are components
that have been combined with other ingredient to provide a nutnitionally complete diet. In some
embodiments, the food product 1s a nutritionally complete diet for an adult companion animal. In
a specitic aspect, the food product 1s a nutntionally complete diet formulated for an adult
companion canineg.

{0051] In some embodiments, the compositions inciude food compositions 1s suitable for
consumption by a companion animal, particularly a dog, that comprise an effective amount of n-
3 fatty acids and antionadants in combination with an effective ratio of insoluble to soluble fiber,
together with protein and/or fat and/or carbohydrate. In some embodiments, for example, in
addition to n-3 fatty acids, antioxidants, insoluble fiber and soluble fiber, a nutritionally complete
and balanced dog food composition may comprise: from 4% to 90%, from 4% to 75%, trom 5%
to 75%, from 10% to 00% protein, or from 15% to 50% by weight of protein based on the total
weight of the composition on a dry matter basis; from 0% to 90%, from 2% to 80%, from 3% to
75%, and from 10% to 30% by weight of carbohydrate based oun the total weight of the
composition on a dry matter basis; and from 2% to 60%, from 5% to 50%, and from 10% to 35%
by weight of fat based on the total weight of the composiiion on a dry matter basis. In some
embodiments, for example, in addition to n-3 fatty acids, antioxidants, insoluble fiber and
soluble fiber, a nutntionally complete and balanced dog food composition may further contain
from O to 15% or from 2% to 8%, by weight of other vitamins, and minerals, antioxidants, and
other nutnients, ¢.g. amino acids which support the nutritional needs of the animal.

{3052) The compositions comprise at least one n-3 fatty acid, otherwise referred to as an omega-
3 fatty acid. Omega—3 fatty acids, also called n—3 fatty acids, are a recogmized group of
polyunsaturated fatty carboxylic acids, also referred to as polyunsaturated fatty acids (PUKAs).
Omega-3-fatty acids are characterized by the presence of a double bond between carbon atoms t3
and 4 as measured {rom the end of the molecule not containing the carboxy group, i.e. three
atoms away from the terminal methyl group in their chemical structure. They have long chain
polyalkenyl groups, which are normal or branched, with about 8 to about 24 carbon atoms,
preferably about 10 to about 22 carbon atoms, including the carbon atom of the carboxyl group.
{0053] Examples of omega-3 fatty acids include, but are not himited to, alpha-linoleic acid
{ ALA), docosahexanoic acid {(BHA), etcosapentaenoic acid (EPA) and octadecatetraenoic acid.

In some embodiments, the composition comprises one of ALA, DHA or EPA. In some
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embodiments, the composition comprises at least two of ALA, DHA or EPA. In some
embodiments, the composition comprises all three of ALA, DHA and EPA. Omega-3-fatty acids
are typicaily, exemplified by EPA and DHA are generally considered to be the most important
and significant of the long chain omega-3 fatty acids. Generally, these long chain fatty acids are
present in relatively low, almost minute, guantities or completely absent in typical pet food
compositions. The fatty acid composition of foods consumed by companion pets, for example
dogs and cats, directly imnfluences the biological levels of fatty acid found in their blood. Natural
products which have relatively high levels of omega-3 unsaturated fatty acids such as EPA and
DHA can be denived from marine oiis such as saimon, anchovy, sardine and menhaden. Such
natural oils can be concentrated to even higher percentages of omega-3-fatty acids.

10054] Denvatives of omega-3 fatty acids can also be emploved. Many types of derivatives are
well known to one skilled in the art. Exampies of Suitable derivatives are esters, such as
branched or unbranched and/or saturated or unsaturated C-C cycloalkyl esters, in particular C-C
alkyl esters, Their systemic potential has been recognized n the art, for example U.S. Pat. Nos.
5,776,913 and 6,015,798, As used in this application and claims “omega-3 fatty acid includes its
derivatives.

{6055] With respect to the quantity of the omega-3 fatty acid or mixture of omega-3 fatty acids,
in some embodiments 0.6-0.9 wit% dry matter basis per daily nutrifional mmtake, and m some
embodiments 0.65-0.85% dry matter basis per daily nutritional intake, and in some embodiments
0.70-0.80% dry matter basis per daily nutritional mtake, and 1in some embodiments 0.72-0.79%
dry matter basis per daily nutritional intake as measured by guantity of daily diet composition
should be administered. In some embodiments, EPA and DHA are the preferred omega-3 fatty
acids.

10056] In some embodiments, methods comprise administering total fatty acids in an amount
equal {0 about 10-15 wi% dry matter basts per daily nutritional 1atake, and 1n some embodiments
11-14% dry matter basis per daily nutnitional intake, and in some embodiments 12-13% dry
matter basis per daily nutritional ntake, and 1n some embodiments 12.1-12.6 wi% dry matter
basis per daily nutritional intake, and in some embodiments 12.2-12.4 wt% dry matter basis per
daily nutritional intake. Percent n-3 tatty acids to total fatty acids may be 4.0-8 5%, and in some
embodiments be 4.5-8.0%, in some embodiments be 5.0-7.5%, 1n some embodunents be 5.5-

7.0%, in some embodiments be 5.5-6.5%
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{6057] The compositions also comprise at least one antioxidant. Antioxidants are well known in
the art. Examples of antioxidants include but are not himited to vitamin C, vitamin E
{tocopherols and/or tocotrienols), glutathione, lipoic acid, melatonin, carnitine and beta-carotene.
In some embodiments, the composifions comprise at least one of vitamin C, vitamin E
{(tocopherols and/or tocotriencis), glutathione, iipoic acid, melatonin, or beta-carotene. In In
some embodiments, the compositions comprise at least two of vitamin C, vitamin E {tocopherols
and/or tocotrienols), glutathione, lipoic acid, melatonin, or beta-carotene. In some embodiments,
the compositions comprise at least three of vitamin €, vitamin E (tocopherols and/or
tocotrienols), glutathione, lipoic acid, melatonin, or beta-carotene. In some embodiments, the
compositions comprise at least four of vitamin €, vitamin E {(tocopherols and/or tocotrienois),
glutathione, lipoic acid, melatonin, or beta-carotene. In some embodiments, the compositions
comprise at least five or more of vitamin , vitamin E (tocopherols and/or tocotrienois),
glutathione, hipoic acid, melatonin, and/or beta-carotene. In some embodiments, the
compositions comprise at vitanun £ and vitamin E. Vitamun € can be administered in this diet
as ascorbic acid and 1ts various denvatives thereof such as calcium phosphate salts, cholesteryl
salt, Z-monophosphate, and the hike which will function in a vitamun € like activity afier
ingesting by the pet. They can be in any form, ¢.¢. hiquid, semisohid, solid and heat stable form.
[3038] Vitamun C may be provided at level above 400 ppm of daily nutritional intake, in some
embodiments at level above 450 ppm of daily nutritional intake, in some embodiments at ievel
above 475 ppm of daily nutritional intake, 1o some embodiments at level above 480 ppm of daily
nutritional intake, 1in some embodiments at level above 490 ppm of daily nutritional intake, and
in some embodiments at level above 500 ppm of daily nutritional intake, and in some
embodiments at level above 550 ppm of dady nuintional mmtake. Vitamin E may be provided at
level above 1000 IUK of daily nutritional intake, in some embodiments at level above 1200 IUK
of daily nuinitional intake, and 1n some embodiments at level above 1300 UK of datly nutritional
intake, and in some embodiments at level above 1400 IUK of daily nutritional intake, and in
some embodiments at fevel above 1500 IUK of daily nutnitional intake.

{0059] Dhetary fiber refers to the components of plants which are resistant to digestion by the
animal's digestive enzymes. The dietary fiber content of a composition may be determined by
any number of methods known by those of skill in the art, such as those published by the OMA.

Dietary fiber includes soluble and insoluble fiber
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{0060} Soluble fiber 1s resistant to digestion and absorption in the small intestine but undergoes
complete or partial fermentation in the large intestine. Examples of soluble fiber sources include
beet pulp, guar gum, chicory root, psyilium, pectin, blueberry, cranberry, squash, apples, oats,
beans, citrus, barley, and peas. Insoluble fiber may be supplied by any of a vanety of sources,
including celluiose, whole wheat products, wheat oat, corn bran, flax seed, grapes, celery, green
beans, caultfliower, potato skins, fruit skins, vegetable skins, peanut hulls, and sovy fiber. Crude
{iber includes indigestible components contatned in cell walls and cell contents of plants such as
crains, €.g., hulls of grains such as rnice, corn, and beans. The crude fiber content of a
composition may be determined by any number of methods known by those of skill in the art.
preferably OMA method 991.43/32.1.17 (1994}

{0061] A combination of insoluble fiber and soluble fiber may be provided 1n an amount equal to
4 O wt% dry matter basis or more per daily nutritional intake, in some embodiments 4.5 wt% dry
matter basis or more per daily nuiritional intake, in some embodiments 4.6 wt dry matter basis
or more per daily nutritional intake, 10 some embodiments 4.7 wibe dry maiter basis or more per
daily nutritional intake, in some embodiments 4.8 wt% dry matter basis or more per daily
nutritional intake, in some embodiments 4.9 wts dry matter basis or more per daily nuiritional
intake, 1n some embodiments 5.0 wit% dry matter basis or more per daily nutritional intake, 1n a
ratio of msoluble fiber to soluble fiber (amount of msoluble fiber/the amount of soluble fiber) in
some embodiuments in the range of between 2.0 and 3.0, and in some embodiments in a ratio 18 1n
the range of between 2.1 and 2.9, and in some embodiments in a ratio 18 in the range of between
2.2 and 2.8, and in some embodiments in a ratio in the range of between 2.3 and 2.7, and in some
embodiments in a ratio in the range of between 2.4 and 2.6, and in some embodiments in a ratio
in the range of between 2.4 and 2.5,

{0062] In some embodiments, composition used 1in the methods comprise crude fiber in an
amount equal 1o 0.6-1.4 wite dry matier basis or more per datly nuiritional intake, 1o an amount
equal to 0.7-1.3 wt% dry matter basis or more per daily nutrittonal intake, in an amount equal to
0.8-1.2 wt% dry matier basis or more per daily nutritional intake, in an amount equal to 0.9-1.1
wt% dry matter basis or more per daudy nutritional intake, in an amount equal to about 1.6 wit%
dry matter basis or more per daily nutritional intake.

{3863] Sources of proteins, carbohydrates, fats, vitamins, minerals, balancing agenis, and the

like, suitable for inclusion in the compositions, and particularly in the food products to be
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administered in methods provided herein, may be selected from among those conventional
materials known to those of ordinary skill in the art.

{3064] Proteins useful as ingredients of the food compositions may comprise proteins from
anmimal sources, such as ammal proteins, including mammalian, avian protein, reptilian,
amphibian, fish, invertebrate proteins and combinations thereot, e.g., from any of cattle, sheep,
pig, goat, deer, rabbit, horse, kangaroo, their milk, curds, whey or blood, and internal tissues and
organs such as smooth muscle, strate muscle, hver, kidney, intesting or heart; chicken mncluding
internal tissues and organs such as smooth muscle, stnate muscle, liver, kidney, intestine or heart
and chicken eggs, additional avian protein sources encompass turkey, goose, duck, ostrich, quatl,
pigeon, their eggs and internal tissues and organs such as smooth muscle, striate muscle, liver,
kidney, intestine or heart, amphibian sources wnclude frog or salamander, reptilian protein
sources include alligator, lizard, turtle and snake; a fish protein sources inciude catfish, herring,
salmon, tuna, bluetish, cod, halibut, trout, swordfish and their eggs; and an invertebrate protein
sources wmclude iobster, crab, clams, mussels or oysters, and combinations thereof, meat protein
isolate, whey protein isolate, egg protein, mixtures thereot, and the hike, as well as vegetable
SoUrces, such as corn giuten meal, wheat gluten, mixtures thereof, and the hike.

{60635] In some embodiments, carbohydrates useful as ingredients of the food compositions may
include but are not limited o, one or more of corn, whole yellow corn, grain sorghum, wheat,
bariey, rice, miilet, brewers rice, oat groats, and polysaccharides {e.g., starches and dextrins} and
sugars {e.g., sucrose, lactose, maltose, glucose, and fructose) that are metabolized for energy
when hydrolyzed. Examples of additional carbohydrate sources suttable for inclusion in the
compositions disclosed herein include, fruits and vegetables.

{0066] Fats useful as ingredients of the food compositions may be {rom any source, such as but
not limited to poultry fat, beet tallow, lard, choice white grease, soybean oil, corn oil, canola oil,
sunflower o, mixtures thereof, and the like. The tat may be wmcorporated compietely within the
food composition, deposited on the ocutside of the tood composition, or a mixture of the two
methods.

16067} In some embodiments, the compositions further include an effective amount of one or
more substances selected from the group consisting of glucosamine, chondroitin, chondrottin
sulfate, methyisulfonvimethane ("MSM”}, creatine, anttoxidants, Perna canalicuiata, omega-3

fatty acids, omega-6 fatty acids and mixtures thereof
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10068] In some embodiments, the food composition further comprises one or more amino acid
such as but not himited to arginine, histidine, isoleucine, leucine, lysine, methionine (including
DL-methionine, and L-methionine), phenylalanine, threonine, tryptophan, valine, taunne,
carnitine, alanine, aspartate, cystine, glutamate, glutamine, glycine, proline, serine, tyrosine, and
hydroxyproline.

{0069] In some embodiments, the food composition further comprises one or more fatty acids in
addition to the omega-3 fatty acids discussed above, such as but not himited to lauric acid,
ravristic acid, palmitic acid, palmitoleic acid, margarnic acid, margaroleic acid, stearic acid, oleic
acid, hinoleic acid, gadoleic acid, arachidonic acid, behenic acid, erucic acid, docosatetra acid.
6070 In some embodiments, the food composition further comprises one of moOre macro
nutrients such as but not limited to moisture, protein, fat, crude fiber, ash, dietary fiber, soluble
fiber, insoluble fiber, raffinose, and stachyose.

{6071} In some embodiments, the food composition further comprises one oOr more micro
nutrients such as but not lumited to beta-carotene, alpha-lipoic acid, glucosamine, chondroitin
sultate, lvcopene, lutein, and guercetin.

{3072] In some embodunents, the food composition further comprises one or more minerals such
as but not limited to calcium, phosphorus, potassium, sodium, chionide, iron, copper, Copper,
manganese, zing, 1odine, selenum, selemum, cobalt, sulfur, fluonne, chromium, boron, and
oxalate.

{0073] In some embodiments, the food composition further compnses stabilizing substances, tor
exampie, substances that tend to increase the shelf hife of the composition. Potentially suitable
examples of such substances include, for example, preservatives, antioxidants, synergists and
sequestrants, packaging gases, siabihizers, emulsifiers, thickeners, gelling agents, and
humectants. Examples of emulsifiers and/or thickening agents include, for example, gelatin,
cellulose ethers, starch, starch esters, starch ethers, and modified starches.

{(36374] In some embodiments, the food composition further comprises additives for coloring,
palatability, and nutritional purposes include, for example, colorants; iron oxide, sodium
chloride, potassium citrate, potassium chloride, and other edible salts; vitamins, minerals; and
flavoring. The amount of such additives in a composition typically 1s up to 3% (dry basis of the
compostiion).

{G075] Preparation of Composifions
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{6076} The compositions that comprise the n-3 fatty acids, antioxidants, inscluble fiber and
soluble fiber as outlined above may be prepared as food products suitable for consumption by
dogs. These food products may be of any consistency or motsture content; 1.e., the compositions
may be moist, semi~-moist, or dry food products. “Moist” food products are generally those with
a moisture content of from 6G% to 90% or greater. “Dry” food products are generally those with
a moisture content of from 3% to 11%, and are often manufactured in the form of small pieces or
kibbles. “Semi-moist food products generally have a motsture content of from 25% to 35%. The
food products may also include components of more than one consistency, for example, soft,
chewy meat-like particies or pieces as well as kibble having an outer cereal compounent or
coating and an inner “cream’’ component.

{0077] In some embodiments, the food products that the n-3 fatty acids, antioxidants, insoluble
fiber and soluble fiber as ocutlined above may be prepared in a canned or wet form using
conventional food preparation processes known to those of ordinary skill 1n the art. Typically,
ground animal proteinacecus tissues are mixed with the other ingredients, such as cereal grains,
suitable carbohydrate sources, fats, oils, and balancing ingredients, including special purpose
addittves such as vitamin and mineral mixtures, mnorgantc salts, cellulose, beet pulp and the hike,
and water 1n an amount sufficient for processing. The ingredients are mixed in a vessel suitable
tor heating while blending the components. Heating the mixture is carried out using any suttable
manner, for example, direct steam injection or using a vessel fitted with a heat exchanger.
Following addition of all of the mngredients of the formulation, the muxture 1s heated o a
temperature of from 30° F. 1o 212° F. Although temperatures outside this range can be used, they
may be commercially-impractical without the use of other processing aids. When heated to the
appropriate temperature, the material will typically be wm the form of thick hgwd, which is
dispensed into cans. A Iid 1s applied and the container 1s hermetically sealed. The sealed can is
then placed in convention equipment designed for sterdization of the contents. Sterilization 1s
usuatlly accomplished by heating to temperatures of greater than 230° . for an appropriate time
depending on the temperature used, the nature of the composition, and related factors. The
compositions and food products of the present invention can also be added to or combined with
tood compositions before, during, or after their preparation.

{30738] In some embodiments, the food products may be prepared i a dry form using convention

processes known to those of ordinary skill in the art. Typically, dry ingredients, including dnied
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antmal protein, plant protein, grains and the like are ground and mixed together. Liquid or motst
ingredients, mcluding fats, oils water, amimal protein, water, and the like are added combined
with the dry matertals. The specific formulation, order of addition, combination, and methods
and equipment used to combine the various ingredients can be selected from those known in the
art. For exampie, in certain embodiments, the resulting mixture is process into kibbles or stmilar
dry preces, which are formed using an extrusion process in which the maxture of dry and wet
ingredients 1S subiected to mechanical work at high pressure and temperature, forced through
small openings or apertures, and cut off into the kibbles, e.g., with a rotating knife. The resulting
kibbie can be dried and optionally coated with one or more topical coatings comprising, €.g.,
flavors, fats, otls, powdered ingredients, and the like. Kibbles may also be prepared trom dough
by baking, rather than extrusion, in which the dough is placed mto a mold before dry-heat
processing.

{3879] In preparing a composition, any ngredient generally may be incorporated into the
composition during the processing of the formulation, e.g., during and/or after mixing of the
other components of the composition. Dhstribution of these components into the composition can
be accomplished by conventional means. In certatn embodiments, ground animal and/or poultry
proteinaceous tissues are mixed with other ingredients, including nutritional balancing agents,
inorganic salts, and may further include cellulose, beet pulp, bulking agents and the like, along
with sutficient water for processing.

{0080] In some embodiments, the compostiions are formulated so as to be easier to chew. In
specific embodiments, the compositions and food products are formulated to address specific
nutritional differences between species and breeds of amimals, as well as one of more of the
attributes of the anumal. For example, camine {foods, tor example, are typically tormulated based
upon the life stage, age, size, weight, body composition, and breed.

3081] In another embodiment, treats comprising an effective amount of the n-3 fatty acids,
antioxidants, 1nsoluble fiber and soluble fiber as outiined above can be prepared by, for exampie,
an extrusion or baking process similar to those described below {or dry food to provide an edible
product. Treats include, for exampie, compositions that are given to an animal to entice the
animal to eat during a non-meal time. Treats may be nutritional, wherein the composition

comprises one or more nutrients, and may, tor example, have a compostiton as described above
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for tood. Non-nutritional treats encompass any other treats that are non-toxic. Compositions can
be coated onto the treat, incorporated into the treat, or both.

{G082] 1In another embodiment, an animal toy 1s provided that i1s a chewable or consumable toy.
such toys are typically prepared by coating any existing toy with eftective amounts of the n-3
tatty acids, antioxadants, imnsoluble fiber and soluble fiber as outlined above. Toys therefore
include, for example, chewable toys. Contemplated toys for dogs include, for example, artificial
bones. In certain embodiments, the composition of the tnvention can form a coating on the
surface of the toy or on the surface of a component of the toy, or it can be incorporated partially
or fully throughout the toy, or both. A wide range of suitable toys are currently marketed. See,
e.g U.S Pat No 5,339,771 {(and references disclosed in 1J.8. Pat. No. 5,339,771}, See also, e.g,
U.S. Pat. No. 5,419,283 {(and references disclosed in U.S. Pat. No. 5,419,283). It should be

{

recognized that this invention contemplates both partially consumable toys (.2, toys comprising
plastic components) and tully consumable toys (e.g., rawhides and various artificial bones). It
should be turther recognized that this invention contemplates toys for companion antmais and
particularly for use by a cat or a dog.
{3083] All publications mentioned herein are incorporated by reference for the purpose of
describing and disclosing the materials and methodologies that are reported 1n the publication,
which might be used in connection with the invention.
{0084} Further areas of apphlicability of the present invention will become apparent from the
detatled description provided heremafter. It should be understood that the detailed description
and specitic examples, while indicating the preferred embodiment of the invention, are intended
for purposes of ilustration only and are not intended to limit the scope of the invention.
EXAMPLES
{0085] Example |
{3086] The microbial metabolite, 4-ethylphenyl sultate (4-EPS) 15 associated with stress and
anxiety. Levels of 4-EPS in blood may be measured. Blood s collected in order to determine
plasma metabolomuc profiles. Levels of 4-EPS in plasma can be measured by a commercial
laboratory (Metabolon, Durham, NC, USA) Extracted supernatant is sphit and run on gas
chromatography and liquid chromatography mass spectrometer platforms. The peak for 4-EPS 13
known and the area under the peak for each sample can be normalized to a known sample(See

also: Evans, AM., et al (2009) Integrated, nontargeted ultrahigh performance liquid
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chromatography/electrospray 1onization tandem mass spectrometry platformm  for the
identification and relative quantification of the smali-molecule complement of biological
systemis. Anal. Chem. 81, 6636-6667.y (as chromatography (for hydrophobic molecules} and
liquad chromatography (for hydrophilic molecules) are used to identity and provide relafive
quantification of metabolites such as 4-EPS present in plasma samples. (See also: Ballet, C. et al.
(2018) New enzymatic and mass spectrometric methodology for the selective investigation of gut
microbiota~derived metabolites, Chem. Sci. 9, 6233-6239; Akivama, Y et al. (2012) A
Metabolomic Approach to Clarifying the Effect of AST-120 on 5/6 Nephrectomized Rats by
Capillary Electrophoresis with Mass Spectrometry (CE-MS) Toxins 4(11):1309-1322; and
Kikucht K, et al. (2010) Metabolomic search for uremic toxins as indicators of the ettect of an
oral sorbent AST-120 by liguid chromatography/tandem mass spectrometry. J Chromatogr B
Analyt Technol Biomed Life Sci 878:2997-3002.)

{6087] A study was completed on 40 dogs that were each fed 3 difterent foods (prefeed, control
and test) at difterent times. As shown tn Table 1, the prefeed contained low soluble fiber, high
insoluble fiber, low n-3 fatty acids and antioxidants and the control and the test foods each
contained high soluble fiber, low insoluble fiber, high n-3 fatty acids and high antioxidants,

.

Tabie 1. Diet analysis results {36}

Analvte Prefesd Control Test
Crude fiber 1.6 1 1
Soluble fiber 1.09 1.4 1.398
insolubie fiber 4.23 3.49 3.34
insoluble fiber/Soluble fiber ratic 3.88 2.49 2.39
Crude fat 13.35 13.91 13.59
Crude protein 18.76 21.35 21.48
Total tatty acids 12.51 12.26 12.31
n-3 fatty acids 0.4 0.72 0.79
Percent n-3 tatty acids 3.2 5.87 6.47
Vitamin C {ppm} 387.56 491.29 493.85
Vitamin £ {1UK) 993.41 1,406.13 1,407.36
Moisture 3.14 8.96 3.08

{0088] The ratic of insolubie to soluble fiber of the preteed, the control and the test foods were,
3.889%%, 2.49% and 2.39%, respectively. The prefeed has total n-3 fatiy acids percentage ot 3.2,
The percent total n-3 fatty acids in the control and the test foods were, 587 and 6.472,

respectively.



WO 2021/126221 PCT/US2019/067568

10089] All dogs were fed the prefeed during the first 30 days (days 0-30). Following initial
prefeed period, the control group (20 dogs) received the control food for 30 days {(days 31-60)
while the test group (20 dogs) recetved the test food for 30 days (days 31-00}. The animals then
underwent a 30-day washout period {days 61-90) during which time they were fed prefeed.
After the 30-day washout period on the prefeed, a 30-day cross-over (days 91-120} was
performed to feed the groups with the food they did not receive before (control or test). That is,
after completion of the washout peniod, dogs that were fed control food during days 31-60 were
fed test food on days 91-120, and dogs that were fed test food during davs 31-60 were ted
countrol food on days 91-120.

{0096] Samples were coliected at the end of each 30 days period to compare levels of 4-EPS in
blood and changes in the microbial composition in feces. Dogs had the highest 4-EPS levels on
the prefeed food compared to the test or the control food (P<G.0001) (Figure 1), There were
certain microbial OTUs that were significantly different in abundance after the preteed food
compared to the test or the control food (Table 2). (OUT relers to operations taxonomic unit,
OTUs are used to categorize bactena based on sequence similarity.}) These included the bacterial
genera QOdortbacter, Parabacteroides, Blautia and an unclassified genus 1n the family
Pseudomonadaceae. All genera decreased after the consumption of the prefeed except the genus
in the family Pseudomonadaceae, which was higher after the dogs ate the prefeed (Table 2). The
genera Odornbacter, Parabactercides, Blautia were negatively correlated with circulating levels of
4-EPS while the unclassified genus in the famuly Pseudomonadaceae was positively correlated to
blood ievels of 4-EPS (Table 3} There were no significant differences in the microbial
composttion after the test and the control food consumption.

{6091] In summary, the combination ot insoluble and soluble fiber, n-3 faity acids and
antioxidants in the test and control foods (1.e. food containing nsoluble to soluble fiber ratio of
between 2.4 and 2.5; vitamun € and vitamin E levels above 400 ppm and above 1000 UK,
respectively; and percentage of total n-3 fatty acids between 5.5 and 6.5) decrease the level of the
microbial stress-related metabolite, 4-EPS. This unigue combination of {iber, antioxidants and n-
3 fatty acids reduces 4-EPS by changing the gut microbial composition.

10092] The canine microbial signature associated with the change in 4-EPS 15 identitied. Fiber-
fermenting microbes such as Parabacterotdes, Blautia and (Odoribacter negatively correlate with

increased 4-EPS levels. The unclassified bacterial genus in the fanuly Pseudomonadaceae has a

NI
LA
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positive correlation with circulating levels of 4-EPS and increased atter the consumption of the

prefeed.

{3093] Foods containing high soluble fiber, n-3 fatty acids and antioxidants as set forth reduce 4-

EPS by increasing Parabacteroides,

tamily Pseudomonadaceae.

Blautia and Qdonbacter

OTUs after the consumption of the prefeed, the control and the test foods.

and decreasing the genus in the

Table 2 show the difference in the relative abundance of bactenal

Tabie 2

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" T T oifference |1
oW A | B | (AB) | StdErrDif | p-Value
OTU1030652 g Odoribacter | TEST | PF | 137 | 0365 | 0.0007
OTU1030652_g Odoribacter CTRL | PF | 114 |  0.365 0.006
OTU1030652. g Odoribacter | TEST | CTRL | 024 | 0422 | 084
_OTU1000161 f Pseudomonadaceae_unclassified| PF_ | CTRL | 197 | 0417 | 138605
‘OTU1000161_f_Pseudomonadaceae_unclassified| PF__ | TEST | 196 | | 0.417 | 153E-05
 OTU1000161_f Pseudomonadaceae_unclassified| TEST | CTRL | 001 | 048 | 09998
OTUBESY75 ¢ Parabacteroides TEST | PR 1.23 .23 6.26E-07
_OTU689975_g Parabacteroides | CTRL_| PF | 111 | 023 |6.54E-06
_OTU689975 g Parabacteroides | TEST | CIRL | 012 | 026 | 0.8973
OTU361186 g Biautia TEST P 1.3 .33 0.00025
OTus6lis6 g Blautia | CTRL | PF | 125 | 033 | 0.0006
OTU361186 g Blautia | TEST | CWRL | 007 | 038 | | 098

10094] Example 2

{8095] The following composition 15 based upon total nutrition to be provided per day.

13096] In some embodiments based on the total weight of the composition on a dry matter basts,

the amount of n-3 fatty acids 15 equal to 0.6-0.9% of daily nuiritional intake, the amount of

vitamin C 15 equal to above 400 ppm of daily nutritional intake, the amount of vitamin E 1s equal

to above 1000 TUK of daily nutritional infake, the amount of insoluble fiber and soluble fiber 1s

equal to about 4.0-6.0% at a ratio (insoluble/soluble} in the range of between 2.0 and 3

A0 in

some embodiments, based on the total weight of the composition on a dry matter basis, the

compostitons comprise chrcken in an amount from 5%

to 25%, egg protein 1in an amount from

4% to 15%, corn gluten meal in an amount from 6% to 20%, vegetables thereof, in an amount

from 0.5% to

2%, truit in an amount from 0.5% to 2%, and a carbohydrate selected from millet,

brewers rice, oat groats, and combinations thereof 1n an amount of 3% to 50% based on the total

wetght of the composition on a dry matter basis.

NI
o
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100971 In some embodiments based on the total weight of the composition on a dry matter basts,
the amount of n-3 fatty acid 15 in some embodiments 0.65-0.85%, of daily nutritional intake, in
some embodiments 0.70-0.80% of daily nutritional intake, in some embodiments 0.72-0.79% of
daily nufritional intake.

100981 In some embodiments based on the total weight of the composition on a dry matter basts,
the amount of vitamin C 1s equal to 450 ppm, in some embodiments 475 ppm, in some
embodiments 430 ppm, 10 some embodiments 485 ppm, tn some embodiments 490 ppm, 1n some
embodiments 500 ppm, in some embodiments 550 ppm or more and the amount of vitamin C is
equal to 1000 UK, 11 some embodiments 1200 TUK, in some embodiments 1300 UK, in some
embodiments 1400 UK, in some embodiments 1500 UK or more.

{0099] In some embodiments based on the total weight of the composition on a dry matter basis,
the amount of insoluble tiber and soluble fiber equals 4.0%, 1n some embodiments 4.1%, in some
embodiments 4.2%, in some embodiments 4.3%, 1n some embodiments 4.4%., 1n some

70,/

embodiments 4.5%, in some embodunents 4.6%, 1n some embodiments 4.7%, 1n some
embodiments 4. 8%, in some embodiments 4.9% in some embodiments 5.0% or more, and the
ratio of 1nsoluble to soluble fiber (t.e. amount of msoluble fiber/amount of soluble fiber) 1s 2.0
21,22,23,24, 25,26 27, 28 29 3.0, and in some embodiments in the range of 2.4-2.0,
and in some embodiments 1o the range of 2.4-2.5.

{G100] In certain embodiments, compositions may comprise chicken in an amount of 5%, 7.5%,
10%, 12.5%, 13%, 17.5%, 20%, 22.5% or 25% based on the total weight of the composition on a
dry matter basis. {n certain embodiments, compositions may comprise egg protein n an amount
of 4%, 5%, 6%, 7%, §%, 9%, 10%, 11%, 12%, 13%, 14% or 15% based on the total weight of
the composition on a dry matter basis. In certain embodiments, compostiions may comprise com
gluten meal 1n an amount of 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%,
18%, 19%, or 20% based ou the total wetght of the composition on a dry matter basis. In certain
embodiments, composifions may comprise a vegetable source in an amount of 0.0%, 0.5%,
0.6%, 0.7%, 0.8%, 0.9%, 1.0%, 1.1%, 1.2%, 1.3%, 1.4%, 1.5%, 1.6%, 1.7%, 1.8%, or 1.9%, or
2.0% based on the total weight of the composition on a dry matter basis. In certain embodiments,
compositions may comprise a fruit source 1in an amount of 0.0%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%,
FO%, 1.1%, 1.2%, 1.3%, 1.4% 1.5%, 1.6%, 1.7%, 1.8%, or 1.9%, or 2.0% based on the total

weight of the composition on a dry matter basis. In cerfain embodiments, composifions may
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comprise a carbohydrate selected from miilet, brewers rice, oat groats, and combinations thereof

in an amount of 5%, 10%, 15%, 20%, 235%, 30%, 35%, 40%, 45%, or 50% based on the total

2

weight of the composition on a dry matter basis. In particular aspects of these embodiments,

composition of the invention may comprise a dry weight of a carbohydrate source within a range

defined by any two of these values as endpoints.

10101} Example 3

{3102] Table 3 describes certain embodiments having proportion of the composition (% of dry

weight of component composifion )

-----------------------------------------------------------------------------------------------------------------

' n-3 fatty acids

PCT/US2019/067568

from about 0.60-0.90%, or
from about 0.65-0.85%, or
from about 0.70-0.80%, or
from about 0.72-0.79%, or

Vitamin C

from 4060 ppm or more, or
from 450 ppm or more, or
from 475 ppm or more, or
from 480 ppm or more, or
from 485 ppm or more, or
from 490 ppm or more, or
from 500 ppm or more, or
from 550 ppm or more

]
e ———

tfrom 1000 UK or more, or
trom 1100 UK or more, or
trom 1200 UK or more, or
tfrom 1300 UK or more, or
trom 1400 UK or more, or
trom 1500 UK or more

| Insoluble fiber and soluble fiber

from 4.0% or more, or
from 4.5% or more, or
from 4.6% or more, or
from 4.7% or more, or
from 4.8% or more, or
from 4.9% or more, or
from 5.0% or more

----------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------

from petween 2.0 and 3.0, or
from between 2.1 and 2.9, or
from between 2.2 and 2.8, or
from between 2.3 and 2.7, or
from between 2.4 and 2.6, or
from petween 2.4 and 2.5

from about 5% to about 70%, or
from about 10% to about 70%, or
from about 10% 1o aboutl 60%
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Carbohvdrate {preferably a nitrogen-free or from about 0% to about 50%, or
_essentially nitrogen-free extract) | from about 5% to about45%
Fat from about 2% to about 50%, or

from about 59% to about 50%, or
| from about 5% to about 40%

. Dietary fiber from about 0% to about 40%, or
from about 1% to about 20%, or
from about 1% to about 5.5%

. Nutritional balancing agents {e.g., vitamins other from about 0% to about 15%, or
than vitamin C, and minerais) from about 2% to about 8%

{G’E{B} daily diet that comprises effective amounts of n-3 fatty acids, vitamin €, vitamin E,
insoluble fiber and soluble fiber may provide benefit to dogs dentified as having stress. In some
embodiments, the methods comprise identifyving a dog as having or suspected of having stress, a
stress disorder or displaying symptoms of siress or a stress disorder and feeding it a daily diet
that comprises effective amounts of n-3 fatty acids, vitamin €, vitamun E, msoluble fiber and
soluble {iber,

10104} Example 4

{0105] Table 4 describes 1ngredients used 1n certain embodiments having proportion of the

compostiton (Yo of dry matter weight of component composition}),

tabled
 Description b Content Range w/w % except as noted* |
n3fattyacd | 6603
VitaminC | 40ormoreppm*
:__E{'_!Eé?_fﬁ_‘_ﬁ_} ______________________________________________________________________________________ 1000 or more JUK*
Insoluble and soluble fiber | 4050
____R%_E*_Q__‘E}%E%?__*-5_k_%ff—?_/_éf?_?_‘:ﬁ_t_%_’_?_ﬁ??_‘f __________________________________________ Ratio equals between 2.0and 3.0%
..... _Chicken, livers, hydrolyzed, dry 12545
____ Hyvital® wheat glutaminePN 10252
Lysine, 1, hydrochloride 0.1-075
 Methionine,dt o0
Taurine 007502
____ € aptex® 355 Medium Chained Triglyceride 15 ]
Cellulose, coarse 48

Beet pulp - 1-3
%___sz}fﬁﬁiii_?__%_é__g_é_t__Ezﬁ:éz} _______________________________________________________ S

. Pecan Fiber 15
____ﬁf_;f—;.@___3._??19%3.519.[5.@3_91! _________________________________________________ 0525
. Ginger Root Powder ' 0.5-2
?-__§_!_§_@_é§£_ty___ﬁ9_;ﬁz}é_@_§ ______________________________________________________________ 0104
. Pormegranate Extract WS ' 0.1-0.4
GreenTea PESO% EGCGWS 0104
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. Boswellia PE 65% Boswellic Acids - 0.05-0.3
Sensimuna™ 75 {Yeast Cell Wall) - 0.05-0.3

10106} Example S

{3107] Table 5 describes ngredients used 1n certain embodiments having proportion of the

composition (%6 of dry matter weight of component composition}.

Tables e *
ingredient L w/w % except as noted®
n3fattyacd 072079
- Vitamin C - 400 ppm*
vieminE 1000WUK
- insoluble and soluble fiber ' 4.74-4.85
Ratio insoluble/solublefiber 239249
. Chicken, livers, hydrolyzed, dry - 32.79-36.79
_Corn, starch, common canning 28453245
. Choice White Grease - 1.00
 Mineral, premix, 2305 008
- Vitamin E, oil, 29% - 0.10
_Hyvital ® Wheat Glutamine PN 100
| Lysine, 1, hydrochloride - (0.50
 Methionine, ot 007
| Taurine - 0.10
Captex ® 355 Medium Chained Triglyceride 1400
. Cellulose, coarse - 3.00
lacticacid, foodgrade IS0
. Dicalcium phosphate - 1.20
Chicken, liver, digest, optimizor LDPEH 1200
Sodium chloride, iodized %4
Lholine chloride, hquid, /0% | .25
_____ Calcium carbopate 41280
____ Potassiumchloride eye
Beetpuwp L o
OatWell ® 220atoran 1 >80
PecanFiber . 200
____ MEG-3® O355TGFishOW V3.5
GingerRootPowder 1160
Pafatent L o/
_____ Naturai flavor, Pork, Liver, Digest, BT 050
____ Glyceryl monostearate 1025
Cranberry Pomace | 620
Pomegranate ExtractWs | 620
_____ Green fea PES0%EGCGWS 020
____ Boswellia PE 65% BoswellicAcds 1020
_Sensimune ™ /5 {YeastCelt Wall) | 0. s

30
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10108 Example 6

10109] Table 6 describes ingredients used 1n certain embodiments having proportion of the

PCT/US2019/067568

composttion (Yo of dry matter weight of component composition).

table6
ngredient w/w%exceptasnoted*
n-3fattyacid 072079
vitemin€ 400ppm*
vitaminE loooMwK o
Insoluble and soluble fiber 47448
Ratio insoluble/soluble fiber 239249
Rice, brewers 23.00-25.00
 Pea, proteinconcentrate 9001000
Chicken Dried 10%Ash 700900
Chicken, ground, fresh 600-700
Sorghum,whole 636
ChickenMeal 614
Pork Fat, Choice White Grease 100
 Flax, seed,whole 300
 Eggs, dried, granulated 550
 PecanFiber 480
 GO3BuckwheatGroats 400
 Oat,groats 400
Captex 355 Medium Chained Triglyceride 1300
Chicken, liver, digest, optimizor LDPEH 1200
Oatfiber D
Beet, pulp, ground, fine 50
lacticacid, foodgrade i
Cfishoil, TG,18/12, NP 20
FlavGen#tl+CWG L0
. Potassium chloride - 0.30
Carnitine, 1,10% 1027
. Natural tlavor, Pork, Liver, Digest, D'T - 0.25
Choline chioride, fiquid, 70% 038
' Sensimune 75 {Yeast Cell Wall) ' 0.15
vitaminEo29% 4034
. Taurine - 0.10
Sodium chioride, iodized 030
- Lysine, 1, hydrochloride - 0.10
 Mineralpremix, 2305 l0eo4
. Qat Fiber, Fruit, Vegetable blend - 0.04
Dicaicium phosphate 004

10110] Example 7

31
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i0111] Table 7 describes ingredients used in certain embodiments having proportion of the

compostiion (% of dry matter weight of component composition).

Table 7
ingredient wiw%exceptasnoted®
n-3fattyaad 072079 ’
vitamine 400ppm*
Vvitamin€ 100K
Insoluble and soluble fiber 47448
_____ Ration insoluble/solublefiber 123924
____ Rice, Brewers 44—
ChickenMeal 600700
Pea, protein concentrate 700800
_____ Cellulose, coarse 1300400
____ Chicken Dried 10%Ash 1500600
Barley, pearled, cracked 18002000
Chicken, ground, fresh 7o0800
..... Flax, seed,whole 41200
____ Coconutoiipreserved 1400
Chicken, liver, digest, optimizer LDPEW 1300
lacticacd 50
_____ Methionine, ot~ ioe4
____ Potassium chloride —Josg
Sodium chioride, jodized 060
Fishoil, TG, 18712, 050
_____ Calciumcarbonate 1030 oo
____ Choline chloride, liquid, 70% o2
Carnitine, 1,10% 03
Vitamin £, 0i,29% o7
..... Mineral, premix, 2305~ ‘1088
____ fayrine 4po8
Oatgroats 000
BuckwheatGroats 692
Pea,bran,meal 500
 Tomato, pormace, se0
_Beet, pulp, ground, fine 300

i3112] Example &
{0113] Table 8 describes ingredients used 1n certain embodiments having proportion of the

compostiion (Yo of dry matter weight of component composition),

Table 8

ingrediemt Wi % except as noted” | W/W % Exceptes noted”
n-3fattyacd 0609  tpe09
 Vitamine ADQormoreppm” (400 or moreppm* '
 Vitaming 1000 or more fUK* 1000 or more IUK* |
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insoluble and solublefiber 14050 |- 4050
Ratio insoluble/soluble fiber ' Ratio between 2.0 and 3.0% | Ratio between 2.0 and 3.0% |
(Comstarch 3110 411
. Hydrolyzed chicken liver and heart - 37.00 32.00
Soybean oil, crude, degummed 1360 466
- Cellulose, pelleted - 3.94
Chicken, liver, digest, optimizer LDPEH 1200 1290
- Lactic acid, food grade - 1.50 1.50
Calumcarbonate (122 | 12
. Dicalcium phosphate 122 1.22
Choice White Grease/Phos Acid 25 L
. Flav Gen#l + CWG 1.25 (.75
 Glycerylmonostearate 1074 | 074 o
. Potassium chloride ' 0.69 0.69
Natural flavor, Pork, Liver, Digest, DT 075 j0s0
_____ Sodium chloride, fodized | 044 1044 ]
____ Choline chloride, liquid, 70% 1038 1638 ]
Methionine, di 030 jes0
Sodium tripolyphosphate | 015 015 ]
NMitaminpremix 1012 | 012
____ Mineral, premix, 2305 007 ooz ]
Taurpe 002 jeo2
_____ Flaxseedwholebrown 4360 0= ]
____ Beet pulp, ground, fine 1250 4=

{0115] Table 9 describes ingredients used 1n certain embodiments having proportion of the

composttion (Yo of dry matter weight of component composition).

Table 9
ngredient wfw % except as noted* | w/w % except as noted*
n-3fattyadd 0609  los0s
Mitamin € 400 ormoreppm* | 400 or more ppm®
 vitaming 1000 ormore lUK* | 1000 or more {UK*
Insoluble and soluble fiber 4050 0 4050
Ratio insoluble/soluble fiber Ratio between 2.0 and 3.0* | Ratio between 2.0 and 3.0*
_____ Chickenmeal 11536 i3
____ Rice, brewers 184  ge4
 Eggs, dried, granuiated | s - je
Lo, giuten,meal 1782 o oyie2
_____ sorghum,whole 15388 e 300
____ Choice white grease/PhosAcid 140606 ~~~~~~ ~~~ ~~~+400
Palatant, 121 Hquid | 300 300
lacticacid, foodgrade ~~ jise¢ 4SO oo
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_Soybean oil, crude, degummed | N 105
- Palatant, ITEZ, Dry ' 1.00 - 1.00

 Potassiumchloride 089 1089
. Sodium chloride, iodized - 0.61  0.61
Calcumcarbonate i04i 404l
. Dicalcium phosphate - (0.25 | 3.25

 VitaminE,0i,29% 017 1037
. Choline chloride, liquid, 70% (.16 0.16

 Mineral, premix, 2305 1086 1006
' Tryptophan ' 0.04 ' 0.04

Taurine 004 104
- Cellulose, pelleted — | 1.50
Corn,yellow,whole 12600 14000
. Pecan shells, ground 7.00 o

 Flaxseedwholebrown | 300 -
Beetpulp, ground, fine 1250 050
 Cranberrypomace 1 R B T

{3116] Example 10
{6117] Table 10 describes ingredients used in certain embodiments having proportion of the

composition (%% of dry matter weight of component composition).

Table 10
ngredient | wiwoer | wiw%t | wiw %t | wiw o L wiwwr
n-3 fatty acids ' 0.6-0.9 0.6-0.9 0.6-0.9 0.6-0.9 - 0.6-0.9
Vitamin C 400 or more 400 or more 400 or more 400 or more 400 or more
________________________________________________ ppm* lppm* lepm*  |ppm*  ipom*
Vitamin & - 1000 or more | 1000 or more | 1000 or more | 1000 or . 1000 or more
191 & K™ K™ more {UK* | 1UK*
insoluble and - 4.0-5.0 4.0-5.0 4.0-5.0 4.0-5.0 4.0-5.0
solublefiber | | e
Ratio Ratio eguals Ratio equals Ratio eqguals Ratio equals | Ratio equals
insoluble/soluble petween 2.0 | petween 2.0 | pbetween 2.0 | between 2.0 netween 2.0
fiber - and 3.0 and 3.0* and 3.0* and 3.0* | and 3.0
VitaminC 0.012:0.034 | 0012-0.034 | 0.012:0.034 | 0012-0.034 | 0.012-0034
Coconut Qil - 14.2 7.1 14.2 13.0 | 13.0
Protein {197 1247 l247 |48 248
Fat - 20.6 16.9 16.9 22.0 22.0
Carbohydrate 1538 [ 510 | 510 | 463 | 276
Crudefiber {037 | 26 26 | 14 ja0

* except as noted
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CLAIMS
I A method for treating anxiety or stress m an animal comprising administering to the
anitmal an effective amount of n-3 fatty acids, antioxidants, insolubie fiber and soluble fiber in an

ettective ratio of insoluble tiber and soluble fiber.

2. The method of claim 1 wherein the animal 1s administered n-3 fatty acids equal to 0.6-
0.9% of nuirnitional 1mtake per day, vitamin € at a level of 400 ppm or more of nutritional ntake
per day, vitamin E at a level of 1000 IUK of nutntional intake per day and insoluble fiber and

soluble fiber 1o a ratio of insoluble fiber/soluble tiber of between 2.0 and 3 .0.

3. The method of claim 1 wherein the animal 15 administered n-3 fatty acids equal to 0.65-

0.85% of nutnitional intake per day.

4. The method of claim 1 wherein the anumal 1s administered n-3 fatty acids equal to 0.70-
0

75% of nutnitional intake per day.

S. The method of claim 1 wherein the animal 1s administered n-3 fatty acids equal to 0.72-

0.79% of nutritional 1ntake per day.

6. The method of any of claims 1-5 wheremn the animal 15 admunistered Vitamun C equal to

450 ppm of nutritional intake per day.

7. The method ot any of claims 1-5 wheremn the animal ts administered Vitamin € equal to

475 ppm of nutnitional intake per day.

g. The method of any of claims 1-5 wherein the animal 1s administered Vitamin € equal to

490 ppm of nutritional 1ntake per day.

9. The method of any of claims 1-8 wherein the animal 1s administered Vitamin E equal to

1100 TUK of nutnitional intake per day.
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0. The method of any of claims 1-8 wherein the animal 1s administered Vitamin E equal to

1200 TUK of nutnitional intake per day.

i1 The method of any of claims 1-§ wherein the animal 158 administered Vitamin E equal to

1400 IUK of nutritional intake per day.

12, The method of any of claims 1-11 wherein the anymal 18 admnistered nsoluble fiber and

soluble tiber 1in a ratio of insoluble fiber/soluble fiber of between 2.2 and 2.7,

i3 The method of any of claims 1-11 wherein the anumal 1s administered insoluble fiber and

coluble fiber in a ratio of 1usoluble fiber/soluble fiber of between 2.3 and 2.6,

14,  The method of any of claims 1-11 wherein the animal 1s admunistered insoluble fiber and

soluble fiber 1in a ratio of insoluble fiber/soluble iber of between 2.4 and 2.5,

15 The method of any of claims 1-14 wherein the animal s administered tnsoluble fiber and

soluble fiber an amount equal to 4.0-5.5% of nutritional intake per day.

16. The method of any of claims 1-14 wherein the animal i1s administered insoluble fiber and

soluble fiber an amount equal to 4.5-5.0% of nutritional intake per day.

17. The method of any of claims 1-14 wherein the amimal 1s administered insoluble fiber and

soluble fiber an amount equal to 4.7-4.9% of nutnitional 1ntake per day.

18, The method of any of claims 1-17 wherein the anumal 13 a canmine.

19, The method of claim 18 wherein the canine 1s 1dentified as having an elevated level of 4-
ethylphenyl suifate.
20 The method of claim 18 wherein the caning has previously been identified as having

canine anxiety.
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21 The method of claim 18 wherein the camne has previously been identified as having

canine stress symptoms.

22, A food composition comprising an effective amount of n-3 fatty acids, vitanun €,
vitamin E, insoluble fiber and solubie fiber o treat anxiety, stress or a stress disorder in an
antmal, wherein the effective amount of n-3 {atty acids equal to 0.6-0.9% of nutritional ntake
per day, vitamin C at a level of 400 ppm or more of nutrifional intake per day, vitanmun E at a
tevel ot 1000 IUK of nutritional intake per day and insoluble fiber and soluble {iber 1n a ratic of

insoluble fiber/soluble fiber of between 2.0 and 3 .0.

23.  The food composition of claim 22, wherein the effective amount of n-3 fatty acids equal
to 0.65-0.85% of nutritional intake per day, vitamun C at a level of 430 ppm or more of
nutritional intake per day, vitamin E at a level of 1100 UK of nutritional intake per day and

insoluble fiber and soluble fiber in a ratio of insoluble fiber/soluble fiber of between 2.2 and 2.8,

24. The food composition of claim 22, wherein the effective amount of n-3 fatty acids equal
to 0.70-0.80% of nutritional intake per day, vitamun C at a level of 475 ppm or more of
nutritional intake per day, vitamin E at a level of 1200 IUK of nutritional intake per day and

insoluble fiber and soluble fiber in a ratio of insoluble fiber/soluble fiber of between 23 and 2.7,

25, The food composition of claim 22, wherein the effective amount of n-3 fatty acids equal
to 0.72-0.79% of nutritional iniake per day, vitamin C at a level of 490 ppm or more of
nutritional intake per day, vitamin E at a level of 1400 IUK of nutritional intake per day and

insoluble tiber and soluble fiber 1n a ratio of insoluble hiber/soluble fiber of between 2.4 and 2.5,

26, The food composition of any of claims 22-25 wherein the amount of 1nsoluble fiber and
soluble fiber 1s equal to 4.0-5.5% of nutritional 1ntake per day.

P?
4
]

2 The food composition of any of claums 22-25 wherein the amount of msoluble fiber and

soluble fiber 1s equal to 4.5-5.0% of nutritional intake per dav.
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28. The food composition of any of claims 22-25 wherein the amount of insoluble fiber and

soluble fiber 1s equal to 4.7-4.9% of nutnitional intake per day.

29, The tood composition of any of claims 22-28, wherein the food composition is a canine

tood composition.
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