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Figure 1 

Relationship between Fat digestibility (%) and Serum Vitamin E (ug/ml). 
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METHOD AND DIETARY COMPOSITION FOR 
IMPROVING FAT DIGESTIBILITY 

0001) This application is a U.S. National Phase of PCT/ 
EP03/03522 that was filed on 3 Apr. 2003, that claims 
priority to E.P. Application Number 02076346.2 filed 5 Apr. 
2002. 

FIELD OF INVENTION 

0002 This invention relates generally to a food and/or 
food Supplement product for pets and to its use in improving 
lipid absorption. In particular, it relates to improving lipid 
absorption in Senior cats Suffering the effects of pathologies 
and/or aging. The invention extends to methods of enhanc 
ing lipid digestibility and/or assimilation in pet animals. 

BACKGROUND TO THE INVENTION 

0.003 Malassimilation of dietary lipids is a known con 
dition in humans. U.S. Pat. No. 6,426,069 teaches that, in 
humans, the absorption of dietary fats in the intestine can be 
increased by increasing the amount of the emulsifier lyso 
phosphatidylcholine (lecithin) as absorption agentin the 
intestine. The agent can additionally include non-lipid mol 
ecules which may affect its physical form and/or physiologi 
cal properties. Such molecules include, for example, bile 
salts and bicarbonate, which aid in the formation of colloidal 
particles of a lipid complex. 

0004 Studies on senior cat nutrition have shown that a 
Significant number of older pets-Such as those above the 
age of 9 years-exhibit a decreased capacity to digest fat. 
Several Scientific publications have likewise reported an 
age-related decrease in lipid digestibility in cats 
(Burkholder, W. J. Age-related changes to nutritional 
requirements and digestive function in adult dogs and cats. 
JAVMA, Vol 215, No. 5, Sep. 1, 1999; Nicholson A, Watson 
A D J. Mercer J. R. Fat malassimilation in three cats. 
Australian Veterinary Journal, Vol. 66, No. 4, April, 1989; 
Peachey S E, Dawson JM, Harper E. J. The effects of aging 
on nutrient digestibility by cats fed beef tallow, Sunflower oil 
or olive oil enriched diets). 
0005 There can be any of a number of pathologies that 
can lead to poor digestibility of lipids. Malabsorption and 
maldigestion can occur from almost any diffuse disease of 
the intestine, from exocrine pancreatic insufficiency or from 
unknown causes. In the case of cats, pancreatitis occurs at a 
prevalence rate of about 0.15% to 3.5% and may account for 
Some cases of poor fat digestibility. Diffuse intestinal dis 
eases, Such as intestinal lymphoma, Small intestinal bacterial 
Overgrowth, inflammatory bowel disease and liver disease, 
may also lead to reduced nutrient absorption in the Small 
intestine. 

0006 Cases of pancreatic insufficiency are sometimes 
treated in Veterinary practice by the addition of raw pancreas 
to the diet of the animal. The pancreas should not be heated 
to avoid denaturation of digestive enzymes. This kind of 
procedure is not convenient for the pet owner to have to 
perform on a regular basis. Commercially made enzyme 
Supplements, for example as Sold under the trade name 
Viokase V (believed to be a trade mark of Axcan Pharma 
US, Inc. of Birmingham, Ala.), are effective in improving fat 
digestibility in animals affected by pancreatic insufficiency, 
but they are expensive when given in the requisite amounts. 
They are therefore unsuitable for inclusion in the regular diet 
of a pet. 
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0007 Nicholson et al (op. Cit.) disclosed that dietary 
pancreatic extract Supplementation of cats presenting with 
poor fat digestibility almost doubled fat digestibility, 
although enzyme Supplementation failed to increase fat 
digestibility to normal levels in all three cats tested. These 
findings point to pancreatic enzyme Supplementation being 
able to achieve a partial correction. 

0008 Vitamins A, D, E and K are fat-soluble vitamins 
that are absorbed only with long chain fatty acids. A defect 
in either the absorption or digestion of lipid can therefore 
lead to deficiencies in any of these vitamins, as well as 
malabsorption of nutrients Such as taurine or minerals Such 
as calcium and magnesium, due to their binding with unab 
sorbed fatty acids (Simpson, KW and Michel. KE. Micro 
nutrient Status in patients with gastrointestinal disease. Pro 
ceedings ACVIM, Denver, Colo., pp. 651-653, 2001). 
Hence, a pet with low lipid digestibility is Susceptible to 
Several potential nutritional deficiencies, which can com 
promise its health. 
0009 For purposes of this specification, the term lipid 
fraction should be understood to mean a group of com 
pounds that are insoluble in water, the group embracing fats, 
oils, waxes, phosphatides, cerebrosides, Sterol, terpenes and 
the like, most of these including a fatty acid in their 
Structures. Lipids can function to carry or transport a nutrient 
from a food Source to the intestine and to the site of 
utilization, Such as in a cell of the recipient's body. “Diges 
tion', as used in this specification, means the process of 
breaking down a complex food matrix into its constituent 
parts, for example fats to glycerol and fatty acids. The 
breaking down process is primarily by action of gastric, 
hepatic and pancreatic enzymes. 

0010) “Absorption” as used in this specification, means 
the passage of the products of the breaking down process 
acroSS the intestinal wall into the blood Stream. 

0011 “Digestibility”, as used in this specification, means 
the quantity, expressed in percentage form, of a nutrient that 
is digested and absorbed in relation to the total nutrient 
quantity ingested by the animal. 

0012 “Assimilation”, as used in this specification, means 
the process of incorporation of Simple molecules, produced 
from food digestion and absorbed into the body, into the 
complex compounds forming the constituents of the organ 
S. 

0013. It is thus an object of the invention to provide a 
nutritional product that, when administered to a pet display 
ing low lipid digestibility, improves the digestibility of lipid 
and lipid-linked compounds. Another object is to provide the 
pet and pet owner with advantages associated with effective 
lipid absorption. 

0014) A further object is to provide a complete pet food 
or Supplement for a complete pet food that aids the pet to 
absorb lipid and lipid soluble nutrients in its diets. 

0015. Another object of the invention is to provide a 
method of improving lipid absorption in a pet animal, 
especially a Senior pet. 

0016 A further object is to provide a means of improving 
the transportation of fat-Soluble Vitamins and essential fatty 
acids into the a pet's tissues. 
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SUMMARY OF INVENTION 

0.017. The invention provides compositions and products 
that include them, for providing benefits related to the 
effective assimilation of a lipid or a lipid fraction. It also 
provides methods of improving or maintaining the capacity 
of a pet animal to assimilate a lipid or a lipid fraction 
effectively and to enable it to derive a benefit therefrom. 
0.018. Therefore, according to the invention, a method of 
providing a pet with a benefit relating to effective assimi 
lation of a lipid or lipid fraction comprises the Steps of 
administering to the pet, as a part of, or in addition to, its 
regular diet, an edible composition that contains an intestinal 
mucosa function-promoter in an amount effective to main 
tain, improve or enhance the capacity of the pet to digest 
lipid. 

0019. In a preferred form of the invention, the composi 
tion further includes 

0020 

0021) 
0022. In an embodiment of the invention, the pancreatic 
function-promoter comprises a lipase or a gut pH modifier. 

0023. In an embodiment of the invention, the liver func 
tion-promoter is Selected from taurine, emulsifiers, Vitamins, 
minerals, glutathione and glutathione promoters, and com 
binations thereof. 

0024. In an embodiment of the invention, the intestinal 
mucosa function promoter includes a fat transportation aid, 
agent or carrier. 
0.025 In any of the above embodiments, the benefit 
derivable by the pet from effective assimilation of a lipid or 
lipid fraction may be related to: 

a pancreatic function-promoter and/or a 

liver function-promoter. 

0026. Gut function 
0027 Outward appearance 
0028. The pet-to-owner relationship 

0029) Aging; or 

0030) General health aspects. 

0.031 Where the benefit is related to gut function, it may 
be observed in any one or more of: 

0032) 
0033 Improved gut microflora, such as is observed 
in decreased Small intestine bacterial overgrowth; 

0034) 

0035) 

0036) 

0037) 

0038 

0039) 

Increased nutrient and energy digestibility; 

Improved fecal consistency and/or odor; 

Optimized fecal volume; 

Improved regularity of food transit time, 

Reduced flatulence; 

Enhanced gut detoxification; and 
Improved absorption of fat-soluble nutrients. 

0040. The fat-soluble nutrients are preferably fatty acids, 
certain antioxidants and Vitamins A, D, E and K. 
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0041. In an embodiment, the benefit is related to aging, 
and is observable in any one or more of 

0042 Delayed onset of signs of aging; 
0043 Amelioration of an age-related effect; 
0044) 
0045 Restored functionality of the digestive system in 
an aged pet; and 
0046) 

0047. Where the benefit is related to owner relationship it 
may be observed in any one or more of: 

0048) 
0049) 
0050 
0051) 
0052 Improved alertness, mental performance and/ 
or cognitive ability. 

Improved vision; 

Increased longevity. 

Increased levels of physical activity; 
Improved pet-owner interaction; 
Improved pet-owner bonding, 
Increased playfulness, and 

0053. In a further embodiment, the benefit is related to 
outward appearance and is observable in any one or more of 

0054) 
0055) 
0056) 
0057) 

0.058 Where the benefit is related to general health 
aspects, it may be observed in any one or more of: 

Improved body condition; 
Improved muscle tone; 
Improved skin and coat condition; and 
A younger look. 

0059) Improved nutritional status; 
0060 Improved overall health status; 
0061 Improved water turnover; 
0062 Improved bioavailability of essential nutri 
ents, 

0063) 
0.064 
0065 Reduced renal overload by reduction of pro 
teolysis, and 

0066 Improved functions associated directly or 
indirectly with improved absorption of lipids, energy 
and/or antioxidants. 

Improved antioxidant Status, 
Improved nitrogen balance; 

0067. The essential nutrients may include fatty acids and 
Vitamins. 

0068. Improved antioxidant status may be achieved by 
increasing Vitamin or antioxidant absorption, in particular, 
fat-Soluble Vitamin and antioxidant absorption. 
0069. In an embodiment, the composition is administered 
as a nutritionally balanced, ready-to-eat meal. Alternatively, 
it may be administered as a meal Supplement. 
0070 According to a second aspect of the invention, a 
nutrition management regimen for maintaining, improving, 
promoting or otherwise enhancing lipid digestibility com 
prises a dietary component for feeding regularly, according 
to predetermined directions, to a pet animal, the dietary 
component comprising intestinal mucosa function-promoter 
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in an amount effective to maintain, improve or enhance the 
capacity of the pet to digest lipid. 
0071. In a preferred form of the invention, the dietary 
component further comprises 

0072 A pancreatic function-promoter and/or 
0073. A liver function-promoter. 

0.074. In an embodiment of the regimen, the pancreatic 
function-promoter comprises a lipase, a gut pH modifier or 
a pancreatic extract. 
0075. In a preferred embodiment, the gut pH modifier 
includes one or more of an acidifier, an alkalanizer, a buffer, 
a prebiotic or a probiotic micro-organism. 
0.076 According to a further embodiment, the liver func 
tion-promoter is Selected from taurine, emulsifiers, Vitamins, 
minerals, glutathione and glutathione promoters and com 
binations thereof. The liver function-promoter may alterna 
tively on in addition comprise a nutrient that increases 
endogenous glutathione after ingestion. 
0077. In a further embodiment of the regimen, the intes 
tinal mucosa function-promoter includes a fat transportation 
aid, agent or carrier. The aid, agent or carrier is preferably 
Selected from whey protein and proteases having the capac 
ity to promote the formation of lipoproteins. 
0078. In an embodiment, the intestinal mucosa function 
promoter includes an anti-inflammatory agent, lactoferrin, a 
prebiotic or a probiotic micro-organism. The anti-inflamma 
tory agent may be an omega-3 fatty acid. 
0079. In a further embodiment, the fat transportation aid, 
agent or carrier has a fatty acid profile Specially Selected to 
improve absorption of lipid by the pet ingesting it. The fatty 
acid profile is preferably polyunsaturated. 
0080. In a still further embodiment of the regimen, the fat 
transportation aid, agent or carrier comprises whey protein. 
0.081 Further according to the invention, the benefit 
derivable by the pet from effective assimilation of a lipid or 
lipid fraction is related to at least one of gut function, 
outward appearance, pet-to-owner relationship, aging and 
general health aspects. 
0082 The benefit that is related to gut function may be 
observable in any one or more of: 

0083) 
0084. Improved gut microflora, such as is observed 
in decreased Small intestine bacterialovergrowth; 

Increased nutrient and energy digestibility; 

0085 Improved fecal consistency and/or odour; 
0.086 Optimized fecal volume; 
0087 Improved regularity of food transit time; 
0088 Reduced flatulence; 
0089. Enhanced gut detoxification; and 
0090 Improved absorption of fat-soluble nutrients. 

0.091 The benefit that is related to outward appearance 
may be observable in any one or more of: 

0092) 
0093) 

Improved body condition; 
Improved muscle tone; 
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0094) 
0.095 A younger look. 

0096. According to a third aspect of the invention, there 
is provided a pet food product comprising an intestinal 
mucosa function-promoter for in an amount Sufficient to 
maintain, promote or enhance the capacity of the pet to 
digest lipid, when administered to a pet animal regularly 
according to predetermined directions. 
0097. In a preferred form of the invention, the product 
further includes an ingredient Selected from the group con 
Sisting of pancreatic function-promoters and liver function 
promoters and combinations thereof. 
0098. In an embodiment, the ingredient is provided in a 
container for addition to a separately packaged complete 
meal or for administering apart from a meal. 
0099. In a further preferred form of the invention, the 
product is provided in the form of a complete meal. The 
meal may be wet or dry. 
0100. In a preferred form of the invention, the product is 
provided in the form of a kibble. 

Improved skin and coat condition; and 

0101 The invention extends, in another aspect, to the use 
of an effective amount of an intestinal mucosa function 
promoter in the manufacture of a dietary composition or 
dietary Supplement, for the provision of a benefit relating to 
optimal lipid absorption in a pet animal. The benefit may be 
any one of those listed above. 
0102) According to a still further aspect of the invention, 
a method of improving the appearance of a pet comprises the 
Step of increasing its capability to digest fat in its diet: 
wherein fat digestion capability is increased by feeding the 
pet a diet containing an intestinal mucosa function-promoter 
in an amount effective to maintain, improve or enhance the 
capacity of the pet to digest lipid. In a preferred embodi 
ment, the promoter comprises a fat transportation agent, 
Such as whey protein, as a carrier for lycopene. In addition, 
the diet may include an agent Selected from: 

0103) 
01.04] 
01.05 

0106 An advantage of the invention is that it produces 
Visible improvements in the body condition of Senior pets, 
Such as fragile Senior cats. 

a fat emulsifier/emulsification System 
an acidifying agent and 
combinations thereof. 

0107 Another advantage is that it provides an improve 
ment of their nutritional Status. Through this, there are 
further benefits expected, Such as improvement in the qual 
ity of life and extended longevity of the pet and greater 
Satisfaction of the owner. 

0108) A still further advantage of the invention is that it 
may be applied not only to clinically healthy Senior pet cats, 
but also to cats with Exocrine Pancreatic Insufficiency (EPI) 
and a wider range of digestive deficiencies that contribute to 
lipid malabsorption, for which the mechanisms are not yet 
fully understood. 

BRIEF DESCRIPTION OF ACCOMPANYING 
DRAWINGS 

0109 FIG. 1 is a graph tracking the relationship between 
lipid digestibility and Serum Vitamin E level in pet cats. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

0110. It has been found that in pet animals, the absorption 
of lipid is highly correlated with the absorption of other 
essential nutrients, for example Vitamin E. Hence, a pet with 
low lipid digestibility is susceptible to deficient or Sub 
optimal nutritional Status, which can compromise its health. 

0111. This invention seeks to provide means of preven 
tion and relief for pets that are Susceptible to develop, or that 
have already developed, reduced lipid absorption capability 
from any cause. Such a cause may include EPI, inflamma 
tory liver disease, pancreatitis, inflammatory bowel disease, 
intestinal lymphoma, and idiopathic (unknown cause) mal 
absorption. The invention provides a means for increasing 
lipid absorption through nutrition management. Such man 
agement can be carried out by the pet owner, care giver or 
keeper. By implementing it as a regimen that maintains, 
improves, promotes or otherwise enhances lipid digestibil 
ity, various health and wellness benefits can ensue. These are 
set out more fully below. 
0112 Thus, a nutrition management regimen for main 
taining, improving, promoting or otherwise enhancing lipid 
digestibility in a pet animal, comprises a lipid absorption 
promoting ingredient for feeding regularly to the pet animal 
in need thereof, according to predetermined directions. The 
lipid absorption-promoting ingredient comprises an intesti 
nal mucosa function promoter and at least one nutrient 
Selected from the groups consisting of pancreatic function 
promoters, liver function promoters and combinations 
thereof. The ingredient may be administered as a part of the 
pet's regular diet, Such as in the medium of a nutritionally 
balanced pet food or as a Supplement to a meal or as a treat. 

0113. The pet may be a cat or a dog. The invention has 
particular advantage for elderly or Senior pets. Generally, 
these are pets of age 9 years and above. 

0114. The intestinal mucosa function promoter of the 
invention may, in an embodiment, include a fat transporta 
tion aid agent or carrier, Such as whey protein or a protease 
to help the formation of lipoproteins. An example of a 
Suitable protease is papain. The diet or dietary composition 
may preferably comprise from about 0.1% to 1% by weight 
of papain on a DM basis. Should whey protein be included 
as a lipoprotein formation promoter, it is preferably present 
in concentrations from about 2% to 10% by weight of the 
diet on a DM basis. 

0115 The intestinal mucosa function promoter may, 
however, alternatively or in addition, include an anti-inflam 
matory agent. Suitable examples of these are the omega-3 
fatty acids, lactoferrin, prebiotics, probiotic micro-organ 
isms or fatty acids that have a profile Specially Selected to 
improve absorption. By way of example, a fatty acid group 
with a Suitable absorption-enhancing profile are the poly 
unsaturates. In preferred embodiments, these are included in 
the diet at about 2% to 25%, preferably about 6% to 16%, 
by weight of the diet on a DM basis. They may be derived 
from fish oils. 

011.6 Advantageously, the intestinal mucosa function 
promoter is present to be administered to the pet in an edible 
composition in an efficacious amount when administered 
according to a predetermined regimen in order to obtain at 
least one of the benefits set out below. 
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0.117) Where the intestinal mucosa function promoter 
comprises an omega 3 oil, it is preferably included in the diet 
from about 2% to 20%, preferably 3% to 12%, by weight on 
a DM basis. Where the diet or composition comprises 
lactoferrin, it is preferably included from about 100 mg to 
200 mg per day. In the case of chicory, in preferred embodi 
ments, it comprises from about 0.5% to 2% by weight of the 
diet or dietary composition on a dry matter basis. Prebiotics, 
for example inulin and/or oligosaccharides, should prefer 
ably make up from about 0.1% to 1% by weight of the diet 
on a DM basis. Probiotics, when included, are preferably at 
a numerical concentration of at least about 10 CFU in the 
diet. Suitable probiotics are discussed below. 
0118 Pancreatic function promoters that may be used in 
this invention include natural and artificial lipases, gut pH 
modifiers, pancreatic extracts, and combinations thereof. 
Advantageously, where the pancreatic function promoter is 
lipase enzyme, it is present to be administered to the pet in 
an edible composition in an amount Sufficient to provide the 
pet receiving it with from about 1,000 to 80,000 IU of lipase 
enzyme daily. Preferably, the composition contains Sufficient 
amount of the promoter to provide from about 9,000 to 
60,000 IU of lipase enzyme daily, when administered 
according to a predetermined regimen. 
0119 Where the pancreatic function promoter is a gut pH 
modifier, it may comprise a System that includes one or more 
of an acidifier, an alkalanizer, a buffer, a prebiotic or a 
probiotic micro-organism. Preferred gut pH modifiers are 
those that promote fermentation and modify gut pH in a 
predictable and controllable manner. Examples of Suitable 
acidifiers are citric acid and lactic acids. An example of a 
suitable base is sodium hydroxide. The base may also be a 
carbonate or bicarbonate or include combinations thereof. 

0120 In embodiments where the gut pH modifier is an 
acidifier, it should be provided to be present in sufficient 
amount to reduce the gut pH by about 1 point on the 14 point 
pH Scale. 
0121. In embodiments where the gut pH modifier is an 
alkalanizer, it should be provided to be present in Sufficient 
amount to increase the gut pH by about 1 point on the 14 
point pH Scale. 
0122) Where the gut pH modifier is a buffer, it should be 
provided to be present in Sufficient amount to maintain gut 
pH below about 4 during the initial Stages of digestion. 
0123. Where the pancreatic function promoter is a pan 
creatic extract, the extract preferably includes pancreatic 
lipase. However, lipase derived from a non-pancreatic 
Source may, in addition or alternatively, be used. 
0.124. In preferred embodiments of the invention, the gut 
pH-modifying agent is a prebiotic or a probiotic micro 
organism, or a combination thereof. The prebiotic may be 
obtained from any Suitable natural or purified Source, for 
example chicory, and may comprise inulin or an oligosac 
charide. Should a probiotic microorganism be Selected, it 
needs to be one that, via fermentation processes in the gut, 
regulates the gut pH. In general, probiotic microorganisms 
produce organic acids Such as lactic acid and acetic acid 
which inhibit the growth of pathogenic bacteria Such as 
Clostridium perfringens and Helicobacter pylori. Examples 
of Suitable probiotic micro-organisms include yeasts Such as 
Saccharomyces, Debaromyces, Candida, Pichia and Toru 
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lopsis, molds Such as Aspergillus, Rhizopus, Mucor, and 
Penicillium and Torulopsis and bacteria Such as the genera 
Bifidobacterium, Bacteroides, Fusobacterium, MelissocOc 
cus, Propionibacterium, EnterOCOccus, Lactococcus, Sta 
phylococcus, PeptoStrepocOccus, Bacillus, Pediococcus, 
Micrococcus, LeuconoStoc, Weissella, Aerococcus, Oeno 
coccuS and Lactobacillus. Specific examples of Suitable 
probiotic microorganisms are: Saccharomyces cereviseae, 
Bacillus coagulans, Bacillus licheniformis, Bacillus Subtilis, 
Bifidobacterium bifidum, Bifidobacterium infantis, Bifido 
bacterium longum, EnterococcuS faecium, EnterOCOccuS 
faecalis, Lactobacillus acidophilus, Lactobacillus alimenta 
rius, Lactobacillus casei Subsp. casei, Lactobacillus casei 
Shirota, Lactobacillus curvatus, Lactobacillus delbruckii 
Subsp. lactis, Lactobacillus farciminus, Lactobacillus gas 
Seri, Lactobacillus helveticus, Lactobacillus johnsonii, Lac 
tobacillus reuteri, Lactobacillus rhamnosus (Lactobacillus 
GG), Lactobacillus Sake, LactococcuS lactis, MicrococcuS 
varians, PediocOccuS acidilactici, PediocOccus pentOSa 
ceus, Pediococcus acidilactici, Pediococcus halophilus, 
StreptococcuS faecalis, StreptococcuS thermophilus, Staphy 
lococcuS camosus, and StaphylococcuS xyloSuS. The probi 
otic microorganisms may be in powdered, dried form; 
especially in Spore form for microorganisms which form 
Spores. Further, if desired, the probiotic microorganism may 
be encapsulated to further increase the probability of Sur 
Vival; for example in a Sugar matrix, fat matrix or polysac 
charide matrix. Alternatively, the microorganism may be 
provided as a separately contained Supplement to the main 
food composition. 
0.125. In an embodiment of the invention, a combination 
of any of the above two or more pancreatic function pro 
moters may be used. 
0.126 Liver function promoters suitable for use in this 
invention may be Selected from edible emulsifiers, taurine, 
glutathione or glutathione promoters, minerals and Vitamins. 
The taurine used may be natural or from a purified Source or 
may be a mixture of both. In embodiments of the invention 
where the composition of the invention is made available in 
the form of a dry pet food, taurine is included at up to about 
0.5% by weight on a dry matter (DM) basis. In preferred 
embodiments, the taurine concentration is in the range from 
about 0.1% to about 0.4% by weight on a DM basis. In the 
case of a wet (canned) pet food, the taurine concentration 
may be up to 1% by weight on a dry matter basis, but is 
preferably no more than about 0.8% on a DM basis, by 
weight. In a preferred embodiment, the taurine concentration 
is from about 0.2% to 0.8% by weight. 
0127 Non-limiting examples of glutathione promoters 
are Selenium and Vitamin E. In preferred embodiments, 
Selenium is present at about from 2 to 3 times the ASSocia 
tion of American Feed Control Officials (AAFCO) mini 
mum. For example, there may be about 0.3 mg Selenium per 
kilogram of diet on a DM basis. Vitamin Elevels may be up 
to about 20 times the AAFCO minimum, for example 
currently up to about 600 IU on a DM basis. These agents 
may be obtained from natural or purified Sources and may 
comprise combinations of both. 
0128. In an embodiment, the liver function promoter is a 
nutrient that is capable of increasing endogenous glutathione 
after ingestion. 
0129. The liver function promoter may also be an edible 
emulsifier. A preferred example is lecithin, which may be 
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obtained from a Source Such as Soya, Sunflower oil, wheat 
germ, egg, avocado and combinations thereof. In preferred 
embodiments, the composition includes up to about 1% by 
weight of lecithin on a DM basis when administered in pet 
food form, or provides up to about 1% of lecithin in the diet, 
when determined on a DM basis. 

0.130. Where the liver function promoter is a vitamin, it 
may for example be obtained from a natural Source, for 
example yeast, or a purified Source, or combinations thereof. 
In preferred embodiments, the composition of the invention 
comprises a Selected Vitamin in Sufficient amount to exceed 
the minimum level set from time to time by AAFCO by 
about 2 to 5 times (in other words about 200-500% of the 
AAFCO minimum). 
0131 Similarly, minerals used for promoting liver func 
tion are obtainable from natural or purified Sources and 
combinations thereof. In preferred embodiments, the com 
position of the invention comprises a Selected mineral in 
Sufficient amount to exceed the minimum level Set from time 
to time by the Association of American Feed Control Offi 
cials (AAFCO) by about 3 to 5 times (in other words about 
300% to 500% of the AAFCO minimum). 
0132) Advantageously, the liver function promoter is 
present to be administered to the pet in an edible composi 
tion in an efficacious amount when administered according 
to a predetermined regimen, in order to obtain at least one 
of the benefits set out below. 

0133. The benefits that the feeding of the composition of 
the invention achieves in a pet, may be related to gut 
function, Outward appearance, aging, or to more general 
health aspects. Benefits relating to gut function include 

0134) 
0.135 Improved gut microflora as may be manifest 
in decreased Small intestine bacterial overgrowth 
(“SIBO), 

0136 
odor, 

0137 Optimal fecal volume, 
0138 Reduced flatulence, 

Increased nutrient and energy digestibility, 

Improved fecal consistency and leSS offensive 

0.139 Improved gut detoxification, and 
0140 Improved regularity of food transit time. 

0141 Appearance related benefits may include 
0.142 Improved body condition and muscle tone, 
0.143 Improved skin and coat condition, brought 
about by improving the bioavailability of required 
nutrients, Such as fatty acids and Vitamins, and 

0144) Improving the overall appearance of senior 
pets by making them look younger. 

0145 Aging related benefits may include: 
0146 Adelayed onset of Signs of aging, 
0147 Reduction or amelioration of the effects of 
aging, 

0.148 Restoration of functionality of the digestive 
System in the aged pets, and 

0149 Increased longevity. 
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0150. The Signs of aging may, for example, be appear 
ance-related, Such as greying of the coat, or activity-related, 
Such as lower levels of activity. The effects of aging may be 
related to movement, Such as apparent joint Stiffness, or 
digestion-related, or reduction of Sensory capacity and the 
like. 

0151. Owner-interaction benefits may include 
0152) 
0153 
0154) Improved alertness, mental performance and 
cognitive ability, and 

O155 Improved pet-owner interaction and bonding 
through increased activity and playfulness of the pet. 

Improved physical activity, 

Increased level of playfulness, 

0156 More general health benefits that are provided by 
the invention include 

O157) 
0158 
0159) Improved antioxidant status by increasing 
Vitamin (for example Vitamin E) absorption, 

0160 
0.161 Improved absorption of all lipid-soluble nutri 
ents, for example fatty acids, Vitamins A, D, E and K, 

Improved water turnover, 
Improved nutritional and overall health Status, 

Improved nitrogen balance, 

0162 Reduced renal overload by reduction of pro 
teolysis, and 

0163 Improved functions associated directly or 
indirectly with improved absorption of fat or anti 
oxidants. 

0164. The invention thus also provides a method of 
reducing the effects of lipid malassimilation in a pet. The 
Steps of this method may include administering to the pet a 
diet comprising an effective amount of an ingredient that 
maintains, promotes or enhances the capacity of the pet to 
digest lipid efficiently, the ingredient comprising an intesti 
nal mucosa function-promoter. The ingredient may in addi 
tion include an agent Selected from among those named 
above and belonging to the general categories of pancreatic 
function promoters, liver function-promoters and combina 
tions thereof. 

0.165. By improving the capacity of a pet animal to 
absorb a lipid or lipid fraction that is a carrier of an essential 
nutrient, the capacity of the animal to absorb the essential 
nutrient is also improved. The essential nutrient is typically 
a vitamin Such as vitamin A, E, D, or K. Preferred nutrients 
include Vitamin E and arachadonic acid (ARA). Through 
enhanced absorption efficiency of these nutrients, for 
example vitamin E, the Serum level thereof may be main 
tained and/or improved. FIG. 1 illustrates the relationship 
that has been found to exist between fat digestibility, 
expressed as a percentage (%), and Serum Vitamin E (ug/ml). 
0166 The digestibility enhancing ingredient containing 
an intestinal mucosa function promoter may be used in a 
method of manufacturing a dietary composition or Supple 
ment or pharmaceutical composition for providing benefits 
asSociated with optimal lipid absorption in a pet animal, or 
for the prophylaxis of conditions associated with poor lipid 
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absorption and low digestibility. Such methods are described 
further in the paragraphs that follow. 
0.167 The lipid assimilation or digestion-promoting 
ingredient, whether provided alone or in an ingredient 
combination or in a System of Synergistic ingredients, may 
be provided for administering to a pet animal in need thereof 
in any of a number of different forms. For example, it may 
be fed to the pet as part of a ready-to-eat meal or as part of 
a treat. Where provided as a pet food meal, the pet food of 
the invention may be produced in wet or dry form, using any 
suitable process. Preferably, the ingredients will be part of a 
nutritionally balanced meal. They may also be provided as 
a treat for feeding in addition to regular meals, or as a dietary 
Supplement or complement that may be administered with a 
meal or a Snack or treat. The ingredient or ingredients may 
also be administered in a pharmaceutical form, the ingredi 
ent being contained in a pharmaceutically acceptable carrier. 
Such forms include tablets, capsules, Syrups, drinkS and gels 
and the like, in which the ingredients are Suitably Storable 
until the occasion of use. 

0168 Where, in a non-limiting example, ingredients are 
provided in the form of a pet food in wet form, it may be 
delivered as an emulsion gel or as Solid pieces in a flowable 
gravy or gel. 
0169. Thus, to produce a thermally gelled emulsion that 
will Set upon cooling, a Suitable meat material is commi 
nuted to produce a meat batter. Suitable gelling agents, for 
example starches and gums. Such as kappa-carrageenan, 
locust bean gum, guar gum, and Xanthan gum may be added 
to the meat batter. Usually no more than about 1% by weight 
of gum is needed. 
0170 Water may also be added the meat batter to provide 
from about 70% to about 85% by weight of moisture. If 
Sufficient moisture is present in the meat material, water 
need not be added. 

0171 The meat batter is then heated to a temperature 
Suitable to initiate thermal gelling of the mixture; for 
example a temperature of about 40 C. to about 65 C. in a 
mixer-cooker. Steam may be injected into the meat batter if 
desired. The heated meatbatter may be emulsified if desired. 
The meat batter is then maintained at a temperature of about 
40° C. to about 65 C. until needed. After retorting and 
cooling to room temperature, the meat batter forms a ther 
mally gelled emulsion that is Substantially Solid or at least 
holds its form. 

0172 To produce solid food pieces in gravy or gel, Solid 
pieces of meat or other material, or both, may be mixed with 
a gravy. Solid pieces of other materials may also be used; 
Such as rice grains, pasta or noodles, vegetable pieces, and 
the like. 

0173 The Solid food pieces may be in the form of pieces 
of a thermally gelled matrix. The pieces of the thermally 
gelled matrix may be produced by any Suitable procedure, 
for example the procedures described in any one of U.S. Pat. 
Nos. 4,781,939, 5,132,137 and 5,567,466 and PCT applica 
tion WO 97/02760. 

0.174. The thermally gelled matrix may be formed in 
Suitable equipment Such as an emulsion mill or an extruder 
to form pieces or chunks. If an extruder is used, the emulsion 
may be forced through an orifice to provide the emulsion 
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with a desired shape; for example of Oval, Square or rect 
angular croSS-Section. The extrudate may then be cooked in 
a Suitable continuous cooking System; for example a tunnel 
oven using hot air, Steam, mixtures of hot air and Steam, or 
microwaves as the heating medium. The core temperature of 
the extrudate is raised Such that the extrudate undergoes 
thermal gelling. For example, the core temperature may be 
raised to at least about 80 C.; for example about 85 C. to 
about 95 C. The gelled extrudate may then be cut into 
pieces and the pieces cooled to provide pieces of a thermally 
gelled matrix. The pieces may be Subjected to flaking if 
desired. Cooling may be carried out by Spraying water on the 
pieces. Alternatively, other cooling media may be used. 
0.175. If a gravy is used with the solid food pieces, it may 
be produced from water, one or more Starch or gums, and 
Suitable flavoring agents. The gravy preferably comprises 
about 20% to about 80% by weight of the mixture of solid 
pieces and gravy. Suitable gums are kappa-carrageenan, 
locust bean gum, guar gum and Xanthan gum. 
0176). If a gel is used with the solid food pieces, it may be 
produced from a Suitable gelling agent, water and Suitable 
flavoring agents. The gel preferably comprises about 20% to 
about 80% by weight of the mixture of solid pieces and 
gravy. Suitable gelling agents are proteins Such as gelatin; 
gums. Such as alginates, kappa-carrageenan, locust bean 
gum, guar gum and Xanthan gum, and the like. The gel or 
aspic may be prepared as is conventional. 
0177 Combinations of the processes described above 
may also be used. For example, a thermally gelled emulsion 
may be prepared as described above. Then Solid food pieces, 
which may be pieces of a thermally gelled matrix, meat 
pieces, vegetable pieces, combinations of these pieces, and 
the like, are combined with the thermally gelled emulsion. 
AS a further alternative, combinations of thermally gelled 
emulsions and Solid food pieces in gravy or gel, may be 
used. Suitable combinations are described in WO 98/05218 
and WO 98/05219; the disclosures of which are incorporated 
by reference. 
0.178 The pet foods are then filled into cans or other 
containers, the containerS Sealed, and the products retorted 
in the normal manner. Suitable equipment is commercially 
available. 

0179 A suitable process for manufacturing dried pet food 
involves cooking a feed mixture of the various ingredients, 
forming the cooked mixture into pellets, drying, and then 
coating the pellets with flavors. The cooking and forming 
StepS are preferably carried out using an extruder, as is well 
known in the art. However, the pellets may be produced by 
other cooking procedures Such as baking a preformed food 
body comprising the Selected ingredients, preferably in 
nutritionally balanced proportions. 
0180 Whichever process is utilized, the lipid assimila 
tion-promoting ingredient may be added at a Suitable Stage. 
Whichever Stage is decided on may depend on the nature of 
the ingredient. It may be added to the major ingredients prior 
to the cooking, heating or extrusion Stages, or, in the case of 
heat-Sensitive ingredients, may be added after the pieces 
have already formed, whether they be wet or dry. The 
ingredient may be absorbed into the food body, to be 
contained therein, or be injected, or be coated to remain 
largely on the Surface. It may be included in the gravy that 
may accompany a gelled or extruded chunk, or be provided 
as a meal Supplement. 
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0181 Generally, application of the functional ingredient 
in a post-kibble formation Step is carried out after the 
extrusion, drying and cooling proceSS Stages. The pet food 
kibbles enter a coating Station, equipped for example with a 
coating drum. Here one or Several coating Systems are 
applied in liquid and/or in powder form to adjust the 
nutritional profile to physiological and legal requirements, 
by including or adding Such ingredients as required Vita 
mins, fat, minerals and trace elements, to enhance the 
product palatability and to improve product cosmetics. 
0182. The amount of the pet food to be consumed by the 
pet to obtain a beneficial effect will depend upon factors 
Such as the size or the pet, the type of pet, activity level and 
the age of the pet. However, an amount of the nutritional 
composition to provide a daily amount of about from 10 g/kg 
to 25 g/kg of body weight of the pet, on a dry matter basis, 
should be administered. Preferably, the amount should be in 
the range from about 12.5 g/kg to 20 g/kg of body weight on 
a DM basis in the diet. 

0183 Accordingly, the appropriate amount of the ingre 
dient may then be included in the meal or treat, according to 
the pet's dietary requirements. The ingredient may be mixed 
in with the base formulation and then processed, or mixed 
into a gravy or other carrier for including with or adding to 
the food or treat. 

0184. It is believed that by providing a pet food compo 
Sition as provided for above, making it available to minders 
or owners of elderly pets and drawing attention to the 
prospect that regular feeding of the composition to Such pets 
can bring about at least a temporary alleviation of Symptoms 
indicative of poor lipid assimilation in their pet, the pet 
minder will be encouraged to administer the pet the com 
position on a regular basis. A Suitable way of drawing the 
attention of the minder to the benefits of the composition is 
by way of notice on the packaging of the food composition, 
alternatively by Separate advertising thereof. 
0185. Numerous modifications may be made to the 
embodiments described above without departing from the 
Scope of the invention. By way of example, and not limi 
tation, trials of products of the invention will now be 
described for further illustration: 

EXAMPLE 

0186 A series of digestibility tests is used to scan which 
nutritional interventions among numerous possibilities may 
improve the fat digestibility of cats pre-selected for their low 
fat digestibility (i.e. below 80%) when added to a control cat 
food diet. 

0187 Lipid digestibility is assessed on a group of cats 
using materials and methods as follows: 

0188 All participating cats are adults and in good 
health and are not pregnant. 

0189 Each test diet is the only source of nourish 
ment for the cats. 

0190. Water is available to the cats at all times. 
0191) Each cat’s weight is recorded prior to the 
initiation of the test. 

0.192 Each cat is fed the amount of food required to 
cover its metabolizable energy requirements. 
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0193 The cats are fed the same control diet for a 
feces pre-collection period of 5 dayS. 

0194 Each cat's weight is recorded at day 6. 
0195 The fecal collection period is from day 6 
through 15. The food consumed during this period is 
recorded. 

0196. On day 6, the diet is fed together with red iron 
oxide as a marker, at a concentration of 1.0 g/kg of 
meal mass for canned diets and 2.5 g/kg of meal 
mass for dry diets. 

0.197 Red marked feces are the first to be collected. 
Any unmarked (normal colored) feces on day 6 and 
7 prior to the first appearance of the red marked feces 
are discarded. All red marked feces are collected, as 
well as all unmarked feces that are passed after the 
first red feces are observed. 

0198 Collected feces for each cat are stored frozen 
at -20° C. 

0199. On the morning of day 15, red iron oxide is 
again added to the diet (as in day 6), this time to mark 
the end of the trial feeding period, and the weight of 
each cats is recorded. Feces continue to be collected 
until the reappearance of the red marker. 

0200 Two samples of the diet and each individual 
cat's fecal Samples are freeze dried and Sent for 
analyses of protein, fat, dry matter, and ash. 

0201 Examples illustrating the implementation of fat 
absorption-improving nutritional intervention into commer 
cial pet food products are now described: 

Example 1 

Trial Using a Canned Food Diet 
0202) In this example, participating cats receive an emul 
sion meat diet, having a composition of about 9% fat, 2.2% 
ash, 8.4% protein, and 76% moisture. This is called diet A. 
0203) Another diet, called B, is based on a similar for 
mulation, but with the inclusion of an intestinal mucosa 
function-promoter comprising fish oils at a concentration of 
about 3% by weight. 
0204 A group of 20 cats with low fat digestibility (i.e. 
less than 80%) is fed both diets, A and B, in a crossover 
design of two digestibility tests. Each diet is fed for a 15-day 
digestibility test, the first 5 days being an adaptation period 
and the remaining 10 days as the fecal collection period. The 
cats are found to digest a significantly higher percentage of 
fat when fed diet B than when fed diet A. As a result, total 
energy digestibility and organic matter digestibility is 
improved in diet B. Cats are found to need a lower amount 
of diet B to cover their energy requirements than of diet A. 
Overall, cats appear to maintain their weight better when fed 
diet B than when fed diet A. 

Example 2 

Trial Using a Dry Food Diet 
0205 This example uses a conventional dry cat food 
having a composition of about 31% protein, 15% fat, 4.5% 
fiber, 12% moisture and 5% ash, called diet C. 
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0206. Another diet, called D, was based on a similar 
formulation but the following additional ingredients were 
included: 

0207. An Intestinal mucosa function promoter: 
Chicory (1%) 

0208. A pancreatic function promoter: Taurine p p 
(0.27%) and 

0209. A Liver function promoter: Lecithin from 
Soya (1%) 

0210. In this trial, a group of 20 cats with known low fat 
digestibility (i.e. less than 80%) is fed diets C and D, in a 
croSSOver design of two digestibility tests. Each diet is fed 
for a 15-day digestibility test, the first 5 days being an 
adaptation period and the remaining 10 days the fecal 
collection period. The cats on diet D are found to digest a 
higher percentage of lipid than those on diet C. Total energy 
digestibility and organic matter digestibility are also 
improved with diet D, when compared with diet C. Reduced 
fecal volume and odor were noted when cats were fed diet 
D instead of diet C. 

0211. It should be understood that various changes and 
modifications to the presently preferred embodiments 
described herein will be apparent to those skilled in the art. 
Such changes and modifications can be made without 
departing from the Spirit and Scope of the present invention 
and without diminishing its intended advantages. It is there 
fore intended that Such changes and modifications be cov 
ered by the appended claims. 

1-37. (canceled) 
38. A method of providing a pet with a benefit relating to 

an effective assimilation of a lipid or lipid fraction compris 
ing the Steps of administering to the pet an edible compo 
Sition comprising an intestinal mucosa function-promoter in 
an amount effective to effect the capacity of the pet to digest 
lipid. 

39. A method according to claim 38 wherein the compo 
Sition comprises 

a promoter Selected from the group consisting of a pan 
creatic function-promoter; and 

a liver function promoter. 
40. A method according to claim 39 wherein the pancre 

atic function-promoter comprises a component Selected 
from the group consisting of a lipase and a gut pH modifier. 

41. A method according to claim 39 wherein the liver 
function-promoter is Selected from the group consisting of 
taurine, emulsifiers, Vitamins, minerals, glutathione and glu 
tathione promoters, and combinations thereof. 

42. The method according to claim 38 wherein the intes 
tinal mucosa function promoter comprises a component 
Selected from the group consisting of a fat transportation aid, 
agent and carrier. 

43. A method according to claim 38 wherein the benefit to 
the pet is related to at least one benefit Selected from the 
group consisting of gut function, Outward appearance, pet 
to-owner relationship, aging and general health aspects. 

44. A method according to claim 43 wherein the benefit is 
related to aging of the pet, and is observable in the pet in at 
least one attribute Selected from the group consisting of 
delayed onset of Signs of aging, amelioration of an age 
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related effect; improved vision; restored functionality of the 
digestive System in an aged pet; and increased longevity. 

45. A method according to claim 43 wherein the benefit is 
related to outward appearance of the pet and is observable in 
the pet in at least one attribute Selected from the group 
consisting of improved body condition; improved muscle 
tone; improved skin and coat condition; and a younger look. 

46. A method according to claim 38 wherein the compo 
Sition is in the form of a nutritionally balanced, ready-to-eat 
meal. 

47. A method according to claim 38 wherein the compo 
Sition is in the form of a meal Supplement. 

48. A nutrition management regimen comprising a dietary 
component for feeding regularly, according to predeter 
mined directions, to a pet animal, the dietary component 
comprising an intestinal mucosa function-promoter in an 
amount effective to maintain, promote or enhance the capac 
ity of the pet to digest lipid. 

49. A regimen according to claim 48 wherein the dietary 
component further comprises at least one promoter Selected 
from the group consisting of: 

a pancreatic function promoter; and 
a liver function promoter. 
50. A regimen according to claim 49 wherein the pancre 

atic function-promoter comprises a component Selected 
from the group consisting of a lipase, a gut pH modifier and 
a pancreatic extract. 

51. A regimen according to claim 50 wherein the gut pH 
modifier includes at least one component Selected from the 
group consisting of an acidifier, an alkalanizer, a buffer, a 
prebiotic and a probiotic micro-organism. 

52. A regimen according to claim 49 wherein the liver 
function-promoter is Selected from the group consisting of 
taurine, emulsifiers, Vitamins, minerals, glutathione and glu 
tathione promoters and combinations thereof. 

53. A regimen according to claim 49 wherein the liver 
function-promoter is a nutrient that increases endogenous 
glutathione after ingestion. 

54. A regimen according to claim 49 wherein the intestinal 
mucosa function-promoter includes a component Selected 
from the group consisting of fat transportation aid, agent and 
carrier. 

55. A regimen according to claim 49 wherein the com 
ponent is Selected from the group consisting of whey protein 
and proteases having the capacity to promote the formation 
of lipoproteins. 

56. A regimen according to claim 49 wherein the intestinal 
mucosa function-promoter includes at least one of an anti 
inflammatory agent, lactoferrin, a prebiotic or a probiotic 
micro-organism. 
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57. A regimen according to claim 56 wherein the anti 
inflammatory agent is an omega-3 fatty acid. 

58. A regimen according to claim 49 wherein the com 
ponent has a fatty acid profile specially-Selected to improve 
absorption. 

59. A regimen according to claim 58 wherein the fatty 
acid profile is polyunsaturated. 

60. A regimen according to claim 58 wherein the com 
ponent comprises whey protein. 

61. A pet food product comprising an intestinal mucosa 
function-promoter in an amount Sufficient to maintain, pro 
mote or enhance the capacity of the pet to digest lipid, when 
administered to a pet animal regularly according to prede 
termined directions. 

62. The product of claim 61 comprising an ingredient 
Selected from the group consisting of pancreatic function 
promoters and liver function-promoters and combinations 
thereof. 

63. The product of claim 61 wherein the ingredient is 
provided in a container for addition to a separately packaged 
complete meal or for administering apart from a meal. 

64. The product of claim 61 provided in the form of a 
kibble. 

65. The product of claim 61 provided in the form of a 
complete meal. 

66. A method for the manufacture of an edible composi 
tion for a pet to maintain, improve or enhance the capacity 
of the pet to digest lipid comprising the Step of using an 
intestinal mucosa function-promoter to produce the edible 
composition. 

67. The method according to claim 66 wherein the intes 
tinal mucosa function-promoter includes a component 
Selected from the group consisting of a fat transportation aid, 
agent and carrier. 

68. The method according to claim 67 wherein the com 
ponent is Selected from the group consisting of whey protein 
and proteases. 

69. The method according to claim 66 wherein the intes 
tinal mucosa function-promoter includes at least one of an 
anti-inflammatory agent, lactoferrin, a prebiotic or a probi 
otic micro-organism. 

70. The method according to claim 69 wherein the anti 
inflammatory agent is an omega-3-fatty acid. 

71. The method according to claim 67 wherein the com 
ponent has a fatty acid profile that is polyunsaturated. 


