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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of priority from U.S. Patent Application No. 61/734,080, filed on December
68,2012 and titled "TREATMENT FOR CHRONIC RENAL FAILURE," and from U.S. Patent Application No. 13/892,225,
filed on May 10, 2013 and titled TREATMENT FOR CHRONIC KIDNEY DISEASE.

BACKGROUND

[0002] Chronic kidney disease (CKD), also known as chronic renal disease or chronic renal failure, is a progressive
loss in renal function over a period of months or years. CKD can be caused by a variety of conditions and mechanisms,
and affects both humans and other mammals, in particular cats. Renal function in geriatric cats progressively declines
over time, leading to end-stage disease.

[0003] Different approaches to preventing the progression of renal disease have been attempted, including protein-
restricted diets, the control of hypertension with angiotensin converting enzyme (ACE) inhibitors, diet substitution of
saturated fats with polyunsaturated fats, and treatment with immunosuppresants such as mycophenolate mofetil (MME),
corticosteroids such as prednisone, and morphogenic agents such as bone morphogenic protein-7 (BMP-7). None of
these treatments have reliably stopped or reversed disease progression, though some experiments with BMP-7 have
shown promise. There remains a need, therefore, for better treatments for chronic kidney disease.

FIGURES
[0004]

Figure 1 is a chart showing the percentage change in median values of blood-serum concentrations of creatinine
(CREA), phosphate (PHOS), blood urea nitrogen (BUN) and urine specific gravity (USG) in a study of cats treated
with the present composition.

Figure 2 is a chart showing creatinine (CREA) levels in a study of cats treated with the present compaosition.
Figure 3 is a chart showing phosphate (PHOS) levels in a study of cats treated with the present composition.
Figure 4 is a chart showing blood urea nitrogen (BUN) levels in a study of cats treated with the present composition.
Figure 5 is a chart showing urine specific gravity (USG) levels in a study of cats treated with the present composition.
Figure 6 is a chart showing the survivalrate of cats with stage 2b CKD which were treated with the present composition.
Figure 7 is a chart showing the survivalrate of cats with stage 3 CKD which were treated with the present composition.
Figure 8 is a chart showing the survivalrate of cats with stage 4 CKD which were treated with the present composition.
Figure 9 is a graph showing the average consumption by cats of different food formulations.

SUMMARY

[0005] Chronic kidney disease can be treated with the present composition, which comprises L-arginine, glycine, L-
glutamine, L-histidine, L-aspartic acid, L-glutamic acid, and L-carnosine, or a salt of one or more of the foregoing which
is suitable for enteral administration. Preferably, the composition comprises:

between 8% and 30% by weight glycine, preferably between 15% and 20%;
between 8% and 30% by weight L-aspartic acid, preferably between 15% and 20%;
between 8% and 30% by weight L-glutamic acid, preferably between 15% and 20%;
between 8% and 30% by weight L-glutamine, preferably between 15% and 20%;
between 3% and 15% by weight L-histidine, preferably between 5% and 10%;
between 3% and 15% by weight L-arginine, preferably between 5% and 10%; and
between 8% and 30% by weight L-carnosine, preferably between 15% and 20%.

[0006] Theforegoing percentages are based onthe combined weight of the L-arginine, glycine, L-glutamine, L-histidine,
L-aspartic acid, L-glutamic acid, and L-carnosine in the composition. The L-glutamic acid in the formulation is preferably
provided in a form in which 90% or more of the granules have a particle size of 40 microns (0.040 mm) or less, for
example 44 microns (0.044 mm) or less. The L-glutamic acid is also preferably provided as monosodium glutamate.
[0007] In another embodiment, a 300 milligram portion of the present composition comprises:

between 25 mg and 100 mg glycine;
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between 25 mg and 100 mg L-aspartic acid;
between 25 mg and 100 mg L-glutamic acid;
between 25 mg and 100 mg L-glutamine;
between 10 mg and 50 mg L-histidine;
between 10 mg and 50 mg L-arginine; and
between 25 mg and 100 mg L-carnosine,

[0008] The composition can be formulated in a variety of ways, for example as either a liquid or solid. In liquid form,
the composition can be formed as a solution, a dispersion, a suspension, or an emulsion. In solid form, present as a
powder, granules, a tablet, or a gel, for example, and can be encapsulated. In some embodiments the L-aspartic acid
can be in the form of aspartic acid monosodium salt monohydrate.

[0009] The foregoing composition can also be used totreat chronic kidney disease in a subject, preferably ina mammal
such as a cat, dog, or human. In this regard, the composition can be used in a method of treating chronic kidney disease
in which the composition is administered to such a subject. The compaosition can be advantageously administered in an
amount of between 50 mg/kg and 200 mg/kg, based on the weight of the L-arginine, glycine, L-glutamine, L-histidine,
L-aspartic acid, L-glutamic acid, and L-carnosine in the composition to the weight of the subject. The composition can
be administered either once or twice daily, for example, and is preferably administered enterally, and more preferably
orally.

[0010] Before administering the present composition, the subject should be tested to determine whether the subject
has or is at risk of developing CKD. If the subject does not have chronic kidney disease but is at risk of developing CKD,
the subject can be treated prophylactically with the present compaosition. If the subject is determined to have chronic
kidney disease, then treatment with the present composition is indicated. The subject can be determined to have chronic
kidney disease for example when the subject’s glomerular filtration rate over a surface area of 1.73 m? is 89 or less, and
in particular when the subject’s glomerular filtration rate is 29 or less. A creatinine level of over 2.2 mg/dL can also be
used as an indicator that the subject has CKD.

DESCRIPTION
Definitions

[0011] As used herein, the following terms and variations thereof have the meanings given below, unless a different
meaning is clearly intended by the context in which such term is used.

[0012] "About" and "approximately," when used in reference to a numerical value means plus or minus ten percent of
the indicated value, quantity, or amount. For example and not by way of limitation, "about 10" means between 9 and 11,
and "about 10%" means between 9% and 11%, unless the context indicates otherwise. More preferably "about" and
"approximately,” indicates a value within 3%, 2%, or 1% of the indicated value.

[0013] "BUN" and "blood urea nitrogen" refer to the amount of nitrogen in a blood sample that comes from urea.
Elevated levels of BUN, for example >20 mg/dL, and more particularly above 50 mg/dL, are associated with CKD.
[0014] "Chronic kidney disease" and "CKD" refer to a progressive loss in renal function by a subject.

[0015] "CREA" refers to creatinine and/or to the level (amount) of creatinine in a sample, usually of blood or serum.
A CREA level of 2.2 mg/dL is generally indicative of CKD. Creatinine is a chemical waste product in the blood that passes
through the kidneys to be filtered and eliminated in urine.

[0016] "Enteral"refers to aroute of administration of a composition that involves absorption of the composition through
the gastrointestinal tract. Enteral administration includes administration of a composition in solid, liquid, gel, or other
form via the mouth and/or esophagus, for example orally, buccally, or through a feeding tube such as a nasogastric or
nasojejunal feeding tube. Enteral administration also includes administration via a surgically inserted gastric tube or
rectal administration such as with a suppository.

[0017] "Granule" and "particle" refer to a single continuous piece of a solid substance.

[0018] "Mesh" refers to the number of openings (of relatively uniform size) per linear inch (25.4 mm) in a sieve, and/or
to the size of particles able to pass through such openings. When referencing particle size, mesh describes a material
in which 90% or more of the material will pass through the openings of a sieve having the stated number of openings
per linear inch (25.4 mm), i.e. in which 90% or more of the particles comprising the material are approximately the same
size as or are smaller than the size of the opening.

[0019] "Particle" and "granule" refer to a single continuous piece of a solid substance. "Particulate refers to a com-
position composed of or comprising particles.

[0020] "PHOS" refers to phosphate and/or to the level (amount) of phosphate in a sample, usually of blood or serum.
Elevated levels of phosphate, for example >3.5 mg/dL, such as 6 - 7 mg/dL, are associated with CKD.

[0021] "Subject” refers to a mammal in need of treatment for CKD, including humans and animals, e.g., companion
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animals (dogs, cats, ferrets and the like), farm animals (cows, sheep, pigs, horses, and the like), non-domesticated
mammals (tigers, lions, apes, chimpanzees and the like), and laboratory animals (rats, mice, and guinea pigs and the like).
[0022] "Treatment" includes both prophylactic treatment before a subject experiences a decline in renal function and
also the treatment of CKD after a subject experiences a decline in renal function.

[0023] "USG"refers to urine specific gravity, i.e. the specific gravity of a urine sample from a subject. Decreased USG,
e.g. a specific gravity of less than 1.035, can be an indicator of CKD.

[0024] "VAS"or"Visual Analogue Scale" is a measurement technique for measuring a characteristic, such as hunger
or pain that ranges across a continuum of values. Values corresponding to the magnitude of the characteristic as
experienced by a subject are recorded by the subject at particular points in time in studies which make use of a VAS.
[0025] The term "comprise" and variations of the term, such as "comprising" and "comprises," are not intended to
exclude other additives, components, integers or steps. The terms "a," "an," and "the" and similar referents used herein
are to be construed to cover both the singular and the plural unless their usage in context indicates otherwise.

[0026] Unless otherwise distinguished herein, references to amino acids and peptides, such as L-arginine, glycine,
L-glutamine, L-histidine, L-aspartic acid, L-carnosine, and L-glutamic acid, include enterally acceptable salts and similar
derivatives of such amino acids and peptides.

Composition

[0027] The presentcomposition comprises amino acids and a peptide, in particular the amino acids L-arginine, glycine,
L-glutamine, L-histidine, L-aspartic acid, L-glutamic acid and the dipeptide L-carnosine (beta-alanyl-L-histidine). Without
being limited to a particular theory, the amino acids L-arginine, glycine, L-glutamine, L-histidine, L-aspartic acid and L-
glutamic acid are believed to have beneficial effects which increase the glomerular filtration rate, reduce inflammation,
act as cytoprotective agents, and increase nitric oxide production of a subject when taken enterally, while L-carnosine
is believed to increases the production of BMP-7, a morphogenic protein belonging to the transforming growth-factor
superfamily . L-arginine, for example, is believed to protect renal tissue from the negative effects of renal ischemia and
facilitate the disposal of protein and metabolic waste. Glycine is believed to exert a cytoprotective effect against a variety
of cellular insults, as well as increasing GFR and thereby improving kidney function. L-glutamine, L-aspartic acid, L-
glutamic acid and L-histidine are scavengers of reactive oxygen species, and histidine is also believed to have anti-
inflammatory properties. L-carnosine is believed to increase the production of BMP-7, which has been found to exper-
imentally induce mesenchymal-to-epithelial transition in renal fibroblasts and therefore to facilitate the regeneration of
injured kidneys. The synergistic effect of these amino acids and dipeptide on the treatment of CKD, however, was not
previously known.

[0028] Representative quantities of the components of the present composition are shown in Table 1 below, which
lists preferred weight percentages of these components (not including other excipients included in a particular embod-
iment of the composition):

Table 1
Components | Concentration Range (wt. %)* | Preferred Range (wt. %)*
Glycine 8-30 15-20
L-Aspartic acid 8-30 15-20
L-Glutamic acid 8-30 15-20
L-Glutamine 12-30 15-20
L-Histidine 3-15 5-10
L- Arginine 3-15 5-10
L-Camosine 8-30 15-20
[0029] *The totals for any particular embodiment of the present composition would equal 100%.
[0030] In one embodiment, the present composition can comprise the foregoing components in the amounts shown
in Table 2 below, for a 300 mg dosage (exclusive of other formulation excipients):
Table 2
Component Range Preferred Range
Glycine 25-100mg 50-75mg
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(continued)

Component Range Preferred Range
L-Aspartic acid | 25-100mg 50-75 mg
L-Glutamic acid | 25-100mg 50-75mg
L-Glutamine 25-100mg 50-75 mg
L-Histidine 10-50 mg 25-35mg
L-Arginine 10-50 mg 25-35mg
L-Carnosine 25-100mg 50-75mg

[0031] The components of the composition are preferably provided in a water soluble form, for example as a sodium
or potassium salt, so that the composition can be dissolved and provided in liquid form. Aspartic acid and glutamic acid,
for example, can be provided in the form of a sodium salt (e.g., aspartic acid monosodium salt monohydrate and/or
monosodium glutamate). Aspartic acid has a solubility of only about 4 g/L, for example, while its sodium salt has a
solubility of >100 g/L. It is preferred that the active components of the present composition be provided in a form which
dissolves quickly, both for purposes of liquid formulation and in order to increase the bioavailability of the components
when provided in solid form, in order to avoid a delay in their absorption in a subject’s gastrointestinal tract. Therefore,
providing these components in the form of a salt, in particular a soluble salt such as a sodium or potassium salt, when
possible, is preferred. Those of skill in the art of formulation are able to select appropriate pharmaceutically or nutritionally
suitable salts of the components of the present composition.

[0032] The particle size of at least one of the components of the present formulation, L-glutamic acid, preferably
provided in the form of monosodium glutamate (MSG), has surprisingly been found to influence the palatability of the
present composition and thus the feeding compliance of subjects, i.e. the likelihood that the present composition will be
consumed (when administered orally). Subjects fed the present composition exhibit a significant preference for formu-
lations which contain glutamic acid provided in particle sizes of 0.040 mm (40 microns) or less, corresponding to about
320 mesh, as compared to formulation which contain glutamic acid provided in larger particle sizes, such as sizes of
between 0.177 mm and 0.250 mm (177-250 microns), corresponding to between 60 and 80 mesh. The glutamic acid
component of the present composition is therefore preferably provided in particle sizes of about 320 mesh or smaller,
i.e.0.040 mm or less, such as in sizes of 325 mesh (0.044 mm or 44 microns) or smaller. Due to manufacturing tolerances,
it is to be understood that a component which is specified to be of a certain size falls within this parameter when 90%
or more of the particles comprising the component are of the specified size or are within the specified parameter. It is
also understood that due to the manner in which particles of the present composition are manufactured and/or sorted
(such as through sieving), particles of a specified size will generally be of that size or smaller.

[0033] The composition can be provided in a variety of ways known to the art. Compositions for oral use or for enteral
administration by another route include solid dosage forms such as, e.g., powders, granules, tablets, capsules, and
lozenges. The composition can also be provided in fluid or liquid formulations such as, e.g. solutions, suspensions
(aqueous or non-aqueous), emulsions, colloidal dispersions, gels, and other mixtures. Such dosage forms can be for-
mulated using dietary and/or pharmaceutically acceptable excipients and additives known to those of skill in the art,
such as preservatives, colorants, flavoring agents, plasticizers, humectants, and buffering agents. With respect to solid
dosage forms, such excipients can include, for example, inert diluents orfillers, such as sucrose, sorbitol, sugar, mannitol,
microcrystalline cellulose, starches including potato starch, calcium carbonate, sodium chloride, lactose, calcium phos-
phate, calcium sulfate, or sodium phosphate; granulating and disintegrating agents, for example, cellulose derivatives
including microcrystalline cellulose, starches including potato starch, croscarmellose sodium, alginates, or alginic acid
and chitosans; binding agents, for example, maltodextrin, sucrose, glucose, sorbitol, acacia, alginic acid, sodium alginate,
gelatin, starch, pregelatinized starch, microcrystalline cellulose, magnesium aluminum silicate, sodium carboxymethyl-
cellulose, methylcellulose, hydroxypropyl methylcellulose, ethylcellulose, polyvinylpyrrolidone, polyvinylacetate, or pol-
yethylene glycol; and chitosans; and lubricating agents, for example, magnesium stearate, zinc stearate, stearic acid,
silicas such as silicon dioxide, hydrogenated vegetable oils, or talc.

[0034] When the composition is in the form of a tablet or a capsule filled with the present composition, the tablet or a
capsule can be coated e.g. with a sugar coating, a film coating (e.g. based on hydroxypropyl methylcellulose, methyl-
cellulose, methyl hydroxyethylcellulose, hydroxypropylcellulose, carboxymethylcellulose, acrylate copolymers, polyeth-
ylene glycols and/or polyvinylpyrrolidone), or an enteric coating (e.g. based on methacrylic acid copolymer, cellulose
acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate, polyvinyl
acetate phthalate, and/or ethylcellulose). The capsules can be soft or hard gelatin capsules, in which the composition
can be present in granular or powder form.
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[0035] The present composition is advantageously formulated as a pharmaceutical and/or veterinary composition.
Excipients approved for use in pharmaceutical formulations and/or veterinary formulations can therefore be combined

with the present composition in order to form an appropriate pharmaceutical and/or veterinary composition.

Treatment of CKD

[0036] The present composition can be used to treat CKD, both prophylactically and after a subject experiences a
decline in renal function. A subject found to be at risk for CKD, based on risk factors such as age and/or due to other
symptoms or medical conditions known to be associated with CKD, can be administered the present composition pro-
phylactically in order to prevent or slow the onset of CKD. Alternatively or in addition, a subject can be treated after CKD
has been diagnosed in the subject. Subjects treated for CKD with the present compaosition are generally mammals, in
particular dogs, cats, and/or humans.

[0037] The severity of CKD is generally classified into five stages in humans and four stages in dogs and cats, all of
which can be treated with the present composition. CKD is associated with several diagnostic markers, with glomerular
filtration rate (GFR) generally considered to be an accurate diagnostic marker of CKD. Levels below 90 milliliters per
minute (the beginning of stage 2 CKD) indicate decreased kidney function and thus the onset of CKD. The stages of
CKD, as measured by GFR, are shown in Table 3 below:

Table 3: Stages of CKD

Stage | Glomerular  Filtration Rate (GFR, ml/min.)* Description
1 90+ Normal kidney function
2 60-89 Mildly reduced kidney function
3 30-59 Moderately reduced kidney function
4 15-29 Severely reduced kidney function
5 <15 End stage renal disease (ESRD)
* GFR values are normalized to an average surface area (size) of 1.73 m2,

[0038] GFR can be calculated in ways known to the art, such as by measuring the renal clearance of an exogenous
marker that is freely filtered by the kidney and does not undergo metabolism, tubular secretion or absorption, such as
inulin. CKD is also associated with other diagnostic markers, including CREA, BUN and PHOS and USG. CKD is a
progressive disease that results in statistically significant increases in blood-serum concentrations of CREA, BUN and
PHOS, and lowered USG over time. Creatinine levels over about 2.0 mg/dL, preferably over 2.2 mg/dL, and mcre
preferably over 2. 2.3 mg/dL can be used as an indication of CKD in a subject. Likewise, BUN levels of over 60 mg/dL,
increased phosphate levels (e.g., over about 6 mg/dL), and USG levels of <1.035 can indicate that a subject has CKD.
[0039] Prior to administering the present composition, a subject is preferably tested to determine one or more of the
GFR, CREA, BUN, PHOS, and/or USG of the subject in order to determine whether the subject has CKD. If the subject
is determined to have CKD, the present composition can then be administered to the subject in order to halt or attenuate
the progression of renal failure, and in some cases reverse the disease.

[0040] The present composition is preferably administered enterally. Generally, the composition will be eaten or con-
sumed as a liquid by the subject, i.e. taken orally via the mouth and/or esophagus, and can be taken in admixture with
food or also without food. Other forms of enteral administration are also possible. For example, the composition can be
administered buccally or sublingually in an appropriate formulation. Preferably, the present composition is administered
in amounts of between 50 mg/kg and 500 mg/kg per day (with respect to the components of the composition listed in
Tables 1 and 2 above), and more preferably in amounts of between 100 mg/kg and 200 mg/kg per day. A preferred dose
of the composition listed in Tables 1 and 2 is 300 milligrams, but doses of between 10 mg and 1,000 mg, more preferably
between 200 mg and 600 mg, can also advantagecously be administered. Administration of the composition is preferably
accomplished once or twice per day, but other intervals are also possible.

Examples

Example 1: Effect on Feline Renal Function

[0041] Nineteen cats with chronic kidney disease were treated with the present composition for periods ranging up to
two years. Cats were confirmed as having CKD (1) if their blood- serum CREA concentration was equal to or greater
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than the mean of the Stage Il value-range of the International Renal Interest Society classification of stages of renal
disease, (2) if their USG was less than 1.035, (3) if their BUN concentration was elevated near or above the high end
of the normal range, (4) if their PHOS was elevated near or above the high end of the normal range, and (5) if their
clinical history included signs attributable to CKD (i.e. persistent azotemia, chronic polyuria and polydipsia, or small
kidneys on abdominal palpitation). If one or more of these signs were present with increased CREA (i.e., if serum CREA
concentration was equal to or greater than the mean of the Stage 1l value-range of the International Renal Interest
Society classification of stages of renal disease (2.2 mg/dL)), the cat was considered for inclusion in the study. The
criteria used to establish the cessation of progressive renal injury were (1) a halt in the rise of blood-serum concentrations
of CREA, BUN, and PHOS and a halt to the decline of USG, all for an extended period of time. No statistically significant
deterioration in these values would signify no statistically significantdisease progression. Cat owners were given informed
consent forms for review and acceptance. The amino acids and peptide in the present composition were purchased
from Spectrum Chemical Company (Gardena, California).

[0042] The subjects, ranging in weight from 2.8 Kg to 5.5 Kg, all on non-protein-restricted commercial diets, received
two 300-mg oral daily doses of the present composition as a dietary supplement. The compositionincluded approximately
50 mg glycine (17 wt%), 50 mg L-aspartic acid (17 wt%), 50 mg L-glutamic acid (17 wt%), 50 mg L-glutamine (17 wt%),
50 mg L-carnosine (17 wt%), 25 mg L-histidine (8 wt%), and 25 mg L-arginine (8 wt%), with the aspartic acid being
present as either L-aspartic acid or L-aspartic acid monosodium salt monohydrate. Doses were either mixed with 1.5
milliliters of water and administered directly into each subject's mouth, or were sprinkled directly on a small amount of
food and fed to the subject. The present composition was readily accepted without rejection. Blood serum concentrations
of CREA, BUN, PHOS and USG measurements were made for each subject at varying intervals during the twenty four
month study (mean = 13 months, median = 15 months, range = 3-24 months).

[0043] The typical decline of renal function reported in geriatric cats with CKD receiving standard palliative care, as
measured by increases in CREA, BUN, PHOS and lowered USG was not observed in the sample population. As seen
in Figures 1-5, CREA decreased significantly in the cohort of cats over eight of the nine measurement intervals (approx-
imately every twelve weeks) (Median, mean P = 0.05, 0.04). Median BUN declined significantly over the last six intervals
(Median, mean P =0.05a, 0.04). Median PHOS and USG were not significantly changed. Survival of all cats in all disease
stages was enhanced when compared to prior reports of survival of cats receiving standard palliative care (P = 0.01,
0.01, 0.01), as can be seen from Figures 6-8. The present composition halted the deterioration of measured blood-serum
biochemical parameters in the majority of cats with chronic kidney disease. These findings suggest that the present
composition can be a valuable tool in treating and halting the progression of chronic kidney disease.

[0044] Each subject was monitored over the course of the study. Assessments were made for general body condition,
weight change and ease of administration of the present composition. There were no owner complaints or concerns
regarding administration of the supplement and many cats regarded direct oral administration (i.e., not mixed in food)
as a treat. There was a statistically significant decrease in CREA mean values for all test periods (i.e. week 0 through
week 104), with the exception of one period only. BUN also showed a general statistically significant stabilization. PHOS
and USG showed no statistically significant change (i.e. stabilization).

[0045] The typical decline of renal function reported in geriatric cats with CKD was not observed for the entire two-
year treatment period in 89.4% of cats treated with the present composition. General body condition, including coat,
appearance and grooming habits, improved in each subject during the study, and most gained weight. There were no
reports of gastrointestinal upset or diarrhea. Figure 1 shows the percentage change in median values, while Figures 2-5
show the CREA, BUN, PHOS, and USG values measured over the course of the study.

Example 2: Effect of MSG Particle Size on Feeding Compliance

[0046] The effect of the particle size of the glutamic acid component of the present composition was investigated in
order to determine whether this affected subjects’ ingestion of the composition. Feline subjects were fed two variants of
a composition having the following active ingredients: glycine (17 wt%), L-aspartic acid (17 wt%), L-glutamic acid (17
wt%), L-glutamine (17 wt%), L-carnosine (17 wt%), L-histidine (8 wt%), and L-arginine (8 wt%). In one of the variants,
the L-glutamic acid component (provided as monosodium glutamate, MSG) was ground to a particle size of between
60 and 80 mesh (0.177 mm - 0.250 mm), while in the other variant the MSG component was ground to a particle size
of 320 mesh (0.040 mm).

[0047] A total of seventeen cats were fed a standardized diet consisting of Friskies Ocean White Fish and Tuna for
14 days. The elapsed time for the total consumption of this diet was recorded for each feeding and the median total-
consumption time was calculated. Following this, the same group of cats was then fed for 14 days with the same
standardized diet, but in addition including 300 mg of the composition described above sprinkled evenly on top of the
food. This composition included MSG (50 milligrams) ground to a particle size of 320 mesh. Median consumption times
were calculated. After this, the same group of cats was fed for a further 14 days with the standardized diet and 300 mg
of the composition sprinkled evenly on top of the food, with the MSG (50 milligrams) now present in a particle size of
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between 60 and 80 mesh. Median consumption times were likewise calculated.

[0048] The results of this experiment are shown in Figure 9. As can be seen in the chart in this figure, there was no
significant difference in the median consumption times between the standardized diet alone and the standardized diet
having the composition with 320 mesh MSG (P=0.59). However, the median consumption time of the standardized diet
with the composition having 60-80 mesh MSG was significantly lengthened (P=0.001). The size of the MSG particles in
the composition thus significantly influenced the palatability of the compaosition, and also thus the level of feeding com-
pliance, with larger sized MSG particles decreasing palatability.

Example 3: Effect of MSG Particle Size on Palatability

[0049] A human subject ingested an amount of two compositions having the following active ingredients: glycine (17
wt%), L-aspartic acid (17 wt%), L-glutamic acid (17 wt%), L-glutamine (17 wt%), L-carnosine (17 wt%), L-histidine (8
wt%), and L-arginine (8 wt%). In one of the compositions, the monosodium glutamate (MSG) component was ground
to a particle size of between 60 and 80 mesh (0.177 mm - 0.250 mm), while in the other composition the MSG component
was ground to a particle size of 320 mesh (0.040 mm).

[0050] The subject tasted a quantity of each of the two compositions. Using a scale of 1 to 10 in the manner of a visual
analog scale, with 10 being most palatable, the subject ranked the composition having MSG particles sized at 60-80
mesh as a 4. The subject ranked the composition having MSG particles sized at 320 mesh MSG as an 8.

[0051] Although the present invention has been described in considerable detail with reference to certain preferred
embodiments, other embodiments are possible. The steps disclosed for the present methods, for example, are not
intended to be limiting nor are they intended to indicate that each step is necessarily essential to the method, but instead
are exemplary steps only. Therefore, the scope of the appended claims should not be limited to the description of
preferred embodiments contained in this disclosure.

[0052] Recitation of value ranges herein is merely intended to serve as a shorthand method for referring individually
to each separate value falling within the range. Unless otherwise indicated herein, each individual value is incorporated
into the specification as if it were individually recited herein.

Claims

1. A composition suitable for enteral use for use in treating chronic kidney disease in a subject, comprising L-arginine,
glycine, L-glutamine, L-histidine, L-aspartic acid, L-carnosine, and L-glutamic acid and/or salts thereof.

2. The composition for enteral use for use according to claim 1, wherein the composition comprises:

between 8% and 30% by weight glycine;

between 8% and 30% by weight L-aspartic acid;

between 8% and 30% by weight L-glutamic acid;

between 8% and 30% by weight L-glutamine;

between 3% and 15% by weight L-histidine;

between 3% and 15% by weight L-arginine; and

between 8% and 30% by weight L-carnosine,

based on the combined weight of the L-arginine, glycine, L-glutamine, L-histidine, L-aspartic acid, L-glutamic
acid, and L-carnosine in the composition.

3. The composition for use according to claim 1 or 2, wherein the compaosition comprises:

between 15% and 20% by weight glycine;

between 15% and 20% by weight L-aspartic acid;

between 15% and 20% by weight L-glutamic acid;

between 15% and 20% by weight L-glutamine;

between 5% and 10% by weight L-histidine;

between 5% and 10% by weight L-arginine; and

between 15% and 20% by weight L-carnosine,

based on the combined weight of the L-arginine, glycine, L-glutamine, L-histidine, L-aspartic acid, L-glutamic
acid, and L-carnosine in the composition.

4. The composition for use according to any one of claims 1-3, wherein the L-glutamic acid is provided in a particulate
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form in which 90% or more of the particles have a particle size of 40 microns or less.

5. The composition for use according to any one of claims 1-3, wherein the L-glutamic acid is provided in a particulate
form in which 90% or more of the particles have a particle size of 44 microns or less.
6. Thecomposition for use according to any one of claims 1-5, wherein the L-glutamic acid is in the form of monosodium
glutamate.
7. The composition for use according to any one of claims 1-6, wherein the L-aspartic acid is in the form of aspartic
acid monosodium salt monohydrate.
8. The composition for use according to any one of claims 1-7, wherein the composition is present in a solid form
selected from the group consisting of a powder, granules, a tablet, and a gel.
9. The composition for use according to any one of claims 1-3, wherein the composition is present in a liquid form
selected from the group consisting of a solution, a dispersion, a suspension, and an emulsion.
10. The composition for use according to any one of claims 1-9, wherein said composition is adminstered enterally.
11. The composition for use according to any one of claims 1-10, wherein an amount of the composition of between 50
mg and 200 mg, based on the weight of the L-arginine, glycine, L-glutamine, L-histidine, L-aspartic acid, L-glutamic
acid, and L-carnosine in the composition, is administered to the subject each day for each kilogram of the subject’s
weight.
12. The composition for use according to claim 10, wherein the composition is formulated for oral administration.
13. The composition for use according to any one of claims 1-10, whereinthe composition is formulated for veterinary use.
14. The compaosition for use according to any one of claims 1-13, wherein said subject is a cat or a dog with chronic
kidney disease.
15. The composition for use according to any one of claims 1-14, wherein said subject is at risk for developing chronic
kidney disease.
Patentanspriiche
1. Zusammensetzung, geeignet zur enteralen Verwendung zur Verwendung bei der Behandlung von chronischem
Nierenversagen in einem Individuum, umfassend L-Arginin, Glycin, L-Glutamin, L-Histidin, L-Asparaginsaure, L-
Carnosin und L-Glutamins&ure und/oder Salze davon.
2. Zusammensetzung zur enteralen Verwendung zur Verwendung nach Anspruch 1, wobei die Zusammensetzung
umfasst:
zwischen 8 Gew.-% und 30 Gew.-% Glycin;
zwischen 8 Gew.-% und 30 Gew.-% L-Asparaginsaure;
zwischen 8 Gew.-% und 30 Gew.-% L-Glutaminsaure;
zwischen 8 Gew.-% und 30 Gew.-% L-Glutamin;
zwischen 3 Gew.-% und 15 Gew.-% L-Histidin;
zwischen 3 Gew.-% und 15 Gew.-% L-Arginin; und
zwischen 8 Gew.-% und 30 Gew.-% L-Carnosin,
bezogen auf das kombinierte Gewicht von L-Arginin, Glycin, L-Glutamin, L-Histidin, L-Asparaginsaure, L-Glu-
tamins&ure und L-Carnosin in der Zusammensetzung.
3. Zusammensetzung zur Verwendung nach Anspruch 1 ader 2, wobei die Zusammensetzung umfasst:

zwischen 15 Gew.-% und 20 Gew.-% Glycin;
zwischen 15 Gew.-% und 20 Gew.-% L-Asparaginsaure;
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zwischen 15 Gew.-% und 20 Gew.-% L-Glutaminsaure;

zwischen 15 Gew.-% und 20 Gew.-% L-Glutamin;

zwischen 5 Gew.-% und 10 Gew.-% L-Histidin;

zwischen 5 Gew.-% und 10 Gew.-% L-Arginin; und

zwischen 15 Gew.-% und 20 Gew.-% L-Carnosin, bezogen auf das kombinierte Gewicht von L-Arginin, Glycin,
L-Glutamin, L-Histidin, L-Asparaginsdure, L-Glutamins&ure und L-Carnosin in der Zusammensetzung.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 3, wobei die L-Glutamins&ure in einer parti-
kelfdrmigen Form bereitgestellt wird, in der 90 % oder mehr der Partikel eine Partikelgréfie von 40 Mikrometer oder
weniger aufweisen.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 3, wobei die L-Glutaminsdure in einer parti-
kelfdrmigen Form bereitgestellt wird, in der 90 % oder mehr der Partikel eine Partikelgrofie von 44 Mikrometer oder
weniger aufweisen.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 5, wobei die L-Glutaminsdure in der Form
von Mononatriumglutamat vorliegt.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 6, wobei die L-Asparaginsaure in der Form
von Asparaginsaure-Mononatriumsalz-Monohydrat vorliegt.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 7, wobei die Zusammensetzung in einer festen
Form vorhanden ist, die aus der Gruppe ausgewahlt ist, die aus einem Pulver, einem Granulat, einer Tablette und
einem Gel besteht.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 3, wobei die Zusammensetzung in einer
flissigen Form vorhanden ist, die aus der Gruppe ausgewahlt ist, die aus einer L&sung, einer Dispersion, einer
Suspension und einer Emulsion besteht.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 9, wobei die Zusammensetzung enteral
verabreicht wird.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 10, wobei eine Menge der Zusammensetzung
zwischen 50 mg und 200 mg, bezogen auf das Gewicht von L-Arginin, Glycin, L-Glutamin, L-Histidin, L-Asparagin-
saure, L-Glutamins&ure und L-Carnosin in der Zusammensetzung, dem Individuum taglich pro Kilogramm Korper-
gewicht des Individuums verabreicht wird.

Zusammensetzung zur Verwendung nach Anspruch 10, wobei die Zusammensetzung zur oralen Verabreichung
formuliert ist.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 10, wobei die Zusammensetzung zur Ver-
wendung im Veterindrbereich formuliert ist.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 13, wobei das Individuum eine Katze oder
ein Hund mit chronischem Nierenversagen ist.

Zusammensetzung zur Verwendung nach einem der Anspriiche 1 bis 14, wobei das Individuum das Risiko aufweist,
ein chronisches Nierenversagen zu entwickeln.

Revendications

Composition adaptée pour une utilisation entérale pour son utilisation dans le traitement d’'une maladie rénale
chronigue chez un sujet, comprenant de la L-arginine, de la glycine, de la L-glutamine, de la L-histidine, de l'acide
L-aspartique, de la L-carnosine, et de l'acide L-glutamique et/ou les sels de ceux-ci.

Compasition pour une utilisation entérale pour son utilisation selon la revendication 1, dans laquelle la composition
comprend :

10
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entre 8 % et 30 % en poids de glycine ;

entre 8 % et 30 % en poids d’acide L-aspartique ;

entre 8 % et 30 % en poids d’'acide L-glutamique ;

entre 8 % et 30 % en poids de L-glutamine ;

entre 3 % et 15 % en poids de L-histidine ;

entre 3 % et 15 % en poids de L-arginine ; et

entre 8 % et 30 % en poids de L-carnosine,

sur la base du poids combiné de la L-arginine, de la glycine, de la L-glutamine, de la L-histidine, de I'acide L-
aspartique, de l'acide L-glutamique, et de la L-carnosine dans la composition.

Compasition pour son utilisation selon la revendication 1 ou 2, dans laquelle la composition comprend :

entre 15 % et 20 % en poids de glycine ;

entre 15 % et 20 % en poids d’acide L-aspartique ;

entre 15 % et 20 % en poids d’acide L-glutamique ;

entre 15 % et 20 % en poids de L-glutamine ;

entre 5 % et 10 % en poids de L-histidine ;

entre 5 % et 10 % en poids de L-arginine ; et

entre 15 % et 20 % en poids de L-carnosine,

sur la base du poids combiné de la L-arginine, de la glycine, de la L-glutamine, de la L-histidine, de I'acide L-
aspartique, de l'acide L-glutamique, et de la L-carnosine dans la composition.

Compasition pour son utilisation 'une quelconque des revendications 1 a 3, dans laquelle I'acide L-glutamique est
fourni sous une forme particulaire dans laquelle 90 % ou plus des particules ont une taille de particule de 40 microns
ou moins.

Compasition pour son utilisation 'une quelconque des revendications 1 a 3, dans laquelle I'acide L-glutamique est
fourni sous une forme particulaire dans laquelle 90 % ou plus des particules ont une taille de particule de 44 microns
ou moins.

Compasition pour son utilisation 'une quelconque des revendications 1 a 5, dans laguelle 'acide L-glutamique se
trouve sous la forme de glutamate monosodique.

Compasition pour son utilisation 'une quelconque des revendications 1 a 6, dans laquelle I'acide L-aspartique se
trouve sous la forme de sel monosodigue d’acide aspartique monohydrate.

Composition pour son utilisation I'une quelcongue des revendications 1 a7, dans laquelle la composition est présente
sous une forme solide sélectionnée dans le groupe constitué par une poudre, des granules, un comprimé, et un gel.

Compasition pour son utilisation I'une quelcongue des revendications 1 a 3, dans laquelle la composition est présente
sous une forme liquide sélectionnée dans le groupe constitué par une solution, une dispersion, une suspension, et
une émulsion.

Composition pour son utilisation 'une quelconque des revendications 1 a 9, dans laquelle ladite composition est
administrée par voie entérale.

Compasition pour son utilisation 'une quelconque des revendications 1 & 10, dans laquelle une quantité de la
composition entre 50 mg et 200 mg, sur la base du poids de la L-arginine, de la glycine, de la L-glutamine, de la L-
histidine, de I'acide L-aspartique, de I'acide L-glutamique, et de la L-carnosine dans la composition, est administrée
au sujet chaque jour pour chaque kilogramme du poids du sujet.

Compasition pour son utilisation selon la revendication 10, dans laquelle la composition est formulée pour une
administration orale.

Compasition pour son utilisation selon I'une quelcongue des revendications 1 a 10, dans laquelle la composition
est formulée pour une utilisation vétérinaire.

Composition pour son utilisation selon I'une quelconque des revendications 1 a 13, dans laquelle ledit sujet est un

1"
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chat ou un chien avec une maladie rénale chronigue.

15. Composition pour son utilisation selon I'une quelconque des revendications 1 a 14, dans laquelle ledit sujet est a

risque de développer une maladie rénale chronigue.

12
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Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
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