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Disease Puppy (<1yr) |Adolescent (1 to <3yr) |Young Adult (3 to <7yr) |Older Adult (7 to <11yr) |Senior (=11yr)| Overall
N =591 N = 4622 N = 8249 N = 7666 N = 6413 |N = 27541
Skin 40 (7%) 796 (17%) 2181 (26%) 2556 (33%) 2342 (37%) |7915 (29%)
Infection/Parasites| 147 (25%) 1269 (27%) 2291 (28%) 2009 (26%) 1623 (25%) |[7339 (27%)
Bone/Orthopedic 7 (1%) 239 (5%) 849 (10%) 1699 (22%) 2493 (39%) |5287 (19%)
Gastrointestinal 39 (7%) 488 (11%) 1059 (13%) 1158 (15%) 1170 (18%) |[3914 (14%)
Ocular 31 (5%) 283 (6%) 586 (7%) 906 (12%) 1819 (28%) (3625 (13%)
Ear/Nose/Throat 19 (3%) 302 (7%) 745 (9%) 916 (12%) 1587 (25%) |[3569 (13%)
Kidney/Urinary 14 (2%) 153 (3%) 406 (5%) 591 (8%) 957 (15%) | 2121 (8%)
Cancer/Tumors 1 (<1%) 21 (<1%) 177 (2%) 586 (8%) 966 (15%) 1751 (6%)
Cardiac 3 (<1%) 45 (<1%) 167 (2%) 440 (6%) 912 (14%) 1567 (6%)
Brain/Neurologic 2 (<1%) 25 (<1%) 188 (2%) 359 (5%) 750 (12%) 1324 (5%)
Liver/Pancreas 2 (<1%) 24 (<1%) 125 (2%) 277 (4%) 542 (8%) 970 (4%)
Respiratory 4 (<1%) 53 (1%) 132 (2%) 242 (3%) 519 (8%) 950 (3%)
Endocrine 0 (<1%) 8 (<1%) 77 (<1%) 310 (4%) 518 (8%) 913 (3%)

Nam et al., 2024
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Precise-level disorder term n (%) 95% CI F (%) |M (%) |[F:MRR [P value (sex)|Younger (%) |Older (%) | Younger:older RR |P value (age) [Median age (years)
Periodontal disease 2780 (15.2) (14.72-15.76 | 14.7 15.8 0.93 0.045 9.6 25.3 0.38 <0.001 9.47
Obesity 2114 (11.6) (11.12-12.06|10.8 12.4 0.87 0.001 10.9 13.1 0.84 <0.001 6.83
Dental disease 1502 (8.2) |7.84-8.64 (8.2 8.3 0.98 0.741 5.8 12.7 0.46 <0.001 8.64
Overgrown nail(s) 954 (5.2) [4.91-5.56 |5.9 4.6 1.27 <0.001 4.6 6.4 0.73 <0.001 6.79
Flea infestation 926 (5.1) (4.76-5.40 [4.9 5.3 0.93 0.26 5.76 4.0 1.45 <0.001 3.62
Heart murmur 811 (4.4) (4.154.75 |41 4.8 0.84 0.01 2.2 8.5 0.26 <0.001 11.67
Weight loss 699 (3.8) [3.564.12 |4.0 3.6 1.12 0.148 1.2 8.5 0.14 <0.001 13.43
Vomiting 589 (3.2) [2.98-3.49 |34 3.1 1.11 0.184 2.5 4.5 0.55 <0.001 8.26
Abscess 573 (3.1) (2.89-3.40 [1.8 4.5 0.39 <0.001 2.9 3.6 0.81 0.011 6.74
Diarrhoea 522 (2.9) |2.62-3.11 |2.8 3.0 0.93 0.406 3.0 2.7 1.12 0.206 3.14
Haircoat disorder 477 (2.6) [2.39-2.86 |25 2.8 0.91 0.262 1.7 4.3 0.42 <0.001 9.24
Thin/underweight 397 (2.2) 1.97-2.40 (2.3 21 1.11 0.315 0.9 4.3 0.22 <0.001 13.25
Wound 378 (2.1) 1.87-2.29 [1.6 2.6 0.63 <0.001 2.2 1.9 1.18 0.119 5.55
Hyperthyroidism 350 (1.9) 1.72-2.13 (2.4 1.5 1.64 <0.001 0.0 5.2 0.01 <0.001 15.37
Chronic kidney disease 333 (1.8) (1.64-2.03 |[2.0 1.6 1.21 0.082 0.2 4.6 0.05 <0.001 15.57
Anorexia 318 (1.7) [1.56-1.94 [1.9 1.6 1.14 0.245 1.0 3.1 0.33 <0.001 10.72
Conjunctivitis 302 (1.6) 1.47-1.85 [1.5 1.8 0.87 0.216 1.8 1.4 1.26 0.059 4.23
Disorder not diagnosed 286 (1.6) |1.39-1.76 (1.4 1.7 0.81 0.081 0.7 29 0.26 <0.001 12.36
Flea bite hypersensitivity 266 (1.5) (1.29-1.64 |[1.7 1.2 1.44 0.003 1.2 1.9 0.60 <0.001 7.84
Osteoarthritis 252 (1.4) (1.22-1.56 |[1.5 1.3 1.14 0.301 0.1 3.7 0.02 <0.001 15.70
Cat bite injury 222 (1.2) 1.06-1.39 |0.7 1.7 0.41 <0.001 1.4 1.0 1.33 0.047 5.64
Cystitis 202 (1.1) ]0.96-1.27 |1.1 1.1 1.08 0.578 0.9 1.5 0.64 0.001 7.71
Lameness 195 (1.1) [0.92-1.23 (0.8 1.3 0.65 0.004 0.9 1.3 0.72 0.026 7.25
Postoperative wound complication (185 (1.0) |0.87-1.17 (1.2 0.8 1.40 0.021 1.3 0.5 2.33 <0.001 1.67
Cardiac dysrhythmia 183 (1.0) |0.86-1.16 |1.1 0.9 1.23 0.158 0.3 23 0.12 <0.001 13.69
Otitis externa 170 (0.9) |0.80-1.08 |0.8 1.0 0.82 0.193 0.7 1.4 0.50 <0.001 8.83
Overgrooming 167 (0.9) |0.78-1.06 |1.1 0.7 1.53 0.006 0.7 1.2 0.61 0.001 7.57
Constipation 153 (0.8) [0.71-0.98 (0.8 0.9 0.93 0.645 0.5 1.5 0.34 <0.001 10.45
Poor quality of life 153 (0.8) |0.71-0.98 [1.0 0.7 1.41 0.037 0.1 2.1 0.03 <0.001 16.78
Road traffic accident 148 (0.8) [0.69-0.95 [0.7 |09  [071  |0.033 1.0 0.4 2.30 <0.001 4.16 O’Neill et al . 2023
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*Top 3 Causes of Death in Pets

eCancer
*Kidney disease
Heart disease

Hand & Lewis, 2010
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Table 37-9. Key nutritional factors for dogs and cats with
chronic kidney disease.*

Factors Dietary recommendations
Water Parenteral fluid therapy if dehydration,
blood volume contraction or renal
hypoperfusion is clinically significant
Offer water free choice at all times
Recommend moist foods

Protein 14 to 20% in foods for dogs

28 to 35% in foods for cats
Phosphorus 0.2 to 0.5% in foods for dogs

0.3 to 0.6% in foods for cats
Sodium <0.3% in foods for dogs

<0.4% in foods for cats
Chloride 1.5 x sodium levels in foods for dogs

1.5 x sodium levels in foods for cats
Potassium 0.4 to 0.8% in foods for dogs

0.7 to 1.2% in foods for cats
If patient becomes hyperkalemic, switch
to a lower potassium food
Omega-3 fatty acids 0.4 to 2.5% in foods for dogs and cats
Omega-6:0mega-3 fatty acid ratio of 1:1

to 7:1
Antioxidants
Vitamin E =400 IU vitamin E/kg of food for dogs
=500 IU vitamin E/kg of food for cats
Vitamin C =100 mg vitamin C/kg of food for dogs
100 to 200 mg vitamin C/kg of food for
cats

*All values expressed on a dry matter basis, unless otherwise
indicated.

Hand & Lewis, 2010
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* PARNUTSs

REGULATIONS

COMMISSION REGULATION (EU) 2020/ 354
of 4 March 2020

establishing a list of intended uses of feed intended for particular nutritional purposes and repealing
Directive 2008/38/EC
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Part.lc.ular ; s o SpECiEnTE : : Recommended length of s
Entry nutritional Essential nutritional characteristics (GP1) category of | Labelling declarations (GP2) P Other provisions
siber purpose animal
1 2 3 4 5 6
10 Support of renal | High quality proteins and phos- Dogs Protein source(s) Initially up to 6 months () | 1. The feed shall be placed on the market as complete
function in case | phorus < 5 g/kg complete feed with a Calcium feed.
of chronic renal | moisture content of 12 % (*) and Phosphorus . Recommended digestibility of proteins: minimum
insufficiency (*) |crude protein < 220 g/kg complete Potassium 85 %.
feed with a moisture content of Sodium . Indicate on the labelling: ‘It is recommended that
12% () Essential fatty acids (if advice from a veterinarian be sought before use and
added) before extending the period of use.’
. Indicate in the instructions for proper use: ‘Water
should be available at all times.’
Reduced phosphorus absorption by | Adult dogs Protein source(s) Initially up to 6 months (*) | 1. Indicate on the labelling: ‘It is recommended that
means of incorporation of Lantha- Calcium advice from a veterinarian be sought before use and
num carbonate octahydrate Phosphorus before extending the period of use.’
Potassium . Indicate in the instructions for proper use: ‘Water
Sodium should be available at all times.’
Essential fatty acids (if
added)
Lanthanum carbonate
octahydrate
High quality proteins and phos- Cats Protein source(s) Initially up to 6 months (*) | 1. The feed shall be placed on the market as complete
phorus < 6,5 g/kg complete feed with Calcium feed.
a moisture content of 12 % (2) and Phosphorus . Recommended digestibility of proteins: minimum
crude protein < 320 g/kg complete Potassium 85 %.
teed with a moisture content of Sodium . Indicate on the labelling: ‘It is recommended that
12% () Essential fatty acids (if advice from a veterinarian be sought before use and
added) before extending the period of use.’
. Indicate in the instructions for proper use: ‘Water
should be available at all times.’
Reduced phosphorus absorption by | Adult cats Protein source(s) Initially up to 6 months () | 1. Indicate on the labelling: ‘It is recommended that

means of incorporation of Lantha-
num carbonate octahydrate

Calcium
Phosphorus
Potassium
Sodium

advice from a veterinarian be sought before use and
before extending the period of use.’

. Indicate in the instructions for proper use: ‘Water

should be available at all times.’
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e List of diseases and conditions noticed in PARNUTs
* CKD
e Oxalate stone

* Cystine stone

Urate stone

Struvite stone
e DM
Food intorelance

* Convalescence
* Maldigestion

Functional claims should be clearly separated from any particular nutritional purpose
diets.

However, this does not prevent PARNUT products from making additional functional claims.
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Evidence Grade | Guideline

1 Randomized controlled study

2 Randomized controlled study in lab setting

3 Observational study, Non-radomized study

4 Expert opinion, Study in other species, In vitro study

Adapted from Hand & Lewis, 2010
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Evidence-Based Clinical Nutrition

Systematic
reviews

Randomized
controlled studies

Epidemiologic studies
(cohort, case-controlled)

Models of disease
Case series
Case reports
Research in other species
Pathophysiologic rationale

|deas, editorials, opinions

In vitro research

Hand & Lewis, 2010



Box 2.1 List of Essential Nutrients for Dogs and Cats by Group

Protein

e Amino acids
- Arginine
Histidine
Isoleucine
Leucine
- Lysine
Methionine (spared by cystine)
Phenylalanine (spared by tyrosine)
Threonine
- Tryptophan
- Valine
- Taurine (cat, not dog)

|

Fat

e Linoleic acid
e Arachidonic acid (cat, not dog)

e +/- Eicosapentaenoic acid (EPA) and doco-

sahexaenoic acid (DHA)

Minerals

e Macrominerals (required at >100 mg/Mcal,

or approx. >400 ppm)
Calcium (Ca)
Phosphorus (P)
Magnesium (Mq)
Sodium (Na)

- Potassium (K)
- Chloride (Cl)

Trace minerals or microminerals (required
at <100 mg/Mcal, or approx. <400 ppm)
Iron (Fe)

Copper (Cu)

Zinc (Zn)

Manganese (Mn)

Selenium (Se)

lodine (1)

Vitamins

Fat-soluble vitamins

- Vitamin A, retinol

- Vitamin D3, cholecalciferol

- Vitamin E, a-tocopherol

- +/-Vitamin K3, menadione (also vitamin
K1, phylloquinone) (cat, not dog)

Water-soluble vitamins
Thiamin, vitamin B1

— Riboflavin, vitamin B2

- Pyridoxine, vitamin B6

— Niacin, vitamin B3

— Pantothenic acid, vitamin B5
— Cobalamin, vitamin B12

- Folic acid, vitamin B9

— Biotin, vitamin H or B7

- Choline

DE ng_p Prescription diet formulation

Function/performance

Deficiency

Reduced
intake

Optimal
range

High
intake

Minimum requirement
Nutrient intake

Toxicity
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scientific reports
antioxidants [ —

Artice OPEN Effect of a weight loss diet with or
Evaluation of Antioxidant Capacity and Gut Microbiota : ; g ’
Modulatory Effects of Different Kinds of Berries without Spirulina supplementation
Jiebiao Chen 17, Yichen Shu !, Yanhong Chen 2, Zhiwei Ge 3, Changfeng Zhang %, Jinping Cao !, Xian Li o N Se rU m I i p i d s a N d a nt i OXi d a nt

Yue Wang 1*(© and Chongde Sun !

capacity of overweight dogs

Davide Stefanutti’™®, Lorenzo Serva?, Michele Berlanda?, Federico Bonsembiante?,
I REVIEW ARTICLE Gianfranco Gabai?, Erica Franceschinis?, Marco Cavazzoni“, Giada Morelli* & Rebecca Ricci®®

. . . Dietary supplementation with medium-chain TAG has long-lasting
Effectiveness of Cranberry Supplementation for Prevention cognition-enhancing effects in aged dogs

and Treatment of Infectious Urinary Tract Disease in Dogs

and Cats: A Systematic Review Yuanlong Pan'*, Brian Larson’, Joseph A. Araujo?, Winnie Lau®, Christina de Rivera®®, Ruben Santana’,
Asa Gore' and Norton W. Milgram®>**

J. Scott Weese! | Heather E. Weese? y
Nestlé Purina Research, One Checkerboard Square, 2RS, St Louis, MO 63164, USA
'Department of Pathobiology, Ontario Veter ' ) h da
Ontario, Canada International Journal of K\ iity of Toronto, Toronto, Canada
Molecular Sciences MD\Py of Toronto at Scarborough, Toronto, Canada
r 2009 — Accepted 4 January 2010 — First published online 9 February 2010)
Review

Turmeric and Curcumin—Health-Promoting Properties in
Humans versus Dogs

Jagoda Kepiniska-Pacelik *'*' and Wioletta Biel *
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Depend on Animals Depend on Diet
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Creatinine in mg/dL

Stage Canine
based on
stable creatinine

Feline

SDMA* in ug/dL

Canine
Stage
based on
stable SDMA .

Feline

UPC ratio
Substage Canine
based on .
proteinuria Feline
Systolic blood
pressure in mm Hg
Substage based on

blood pressure

No azotemia
(Normal creatinine)

Less than

1.4

(125 umol/L)
Less than

1.6

(140 umol/L)

Less than

18

Less than

18

Nonproteinuric <0.2 Borderline proteinuric 0.2-0.5 Proteinuric >0.5

Nonproteinuric <0.2 Borderline proteinuric 0.2-0.4 Proteinuric >0.4

Stage 2
Mild azotemia
(Normal or mildly

elevated creatinine)

1.4-2.8

(125-250 #mol/L)

1.6-2.8

(140-250 pmol/L)
18-35

18-25

Normotensive <140 Prehypertensive 140-159
Hypertensive 160-179 Severely hypertensive >180




Treatment
recommendations

RIS E

International
Renal Interest Society See www.iris-kidney.com for more detailed staging, therapeutic, and management guidelines.
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Table 37-9. Key nutritional factors for dogs and cats with
chronic kidney disease.*

Factors Dietary recommendations
Water Parenteral fluid therapy if dehydration,
blood volume contraction or renal
hypoperfusion is clinically significant
Offer water free choice at all times
Recommend moist foods

Protein 14 to 20% in foods for dogs

28 to 35% in foods for cats
Phosphorus 0.2 to 0.5% in foods for dogs

0.3 to 0.6% in foods for cats
Sodium <0.3% in foods for dogs

<0.4% in foods for cats
Chloride 1.5 x sodium levels in foods for dogs

1.5 x sodium levels in foods for cats
Potassium 0.4 to 0.8% in foods for dogs

0.7 to 1.2% in foods for cats
If patient becomes hyperkalemic, switch
to a lower potassium food
Omega-3 fatty acids 0.4 to 2.5% in foods for dogs and cats
Omega-6:omega-3 fatty acid ratio of 1:1

to 7:1
Antioxidants
Vitamin E =400 IU vitamin E/kg of food for dogs
>500 U vitamin E/kg of food for cats
Vitamin C >100 mg vitamin C/kg of food for dogs
100 to 200 mg vitamin C/kg of food for
cats

*All values expressed on a dry matter basis, unless otherwise
indicated.
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CP EE ME Protein intake
% DM % DM kcal/100g as DM | g/day
A

18.0 21.4 434.9
B 15.5 25,9 4459
C 15.5 5.7 3638.0
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RESEARCH ARTICLE

Feeding cats with chronic kidney disease food
supplemented with betaine and prebiotics
increases total body mass and reduces
uremic toxins

Jean A. Hall»"*, Dennis E. Jewell 2, Eden Ephraim?®

CKD Cats wp

Healthy Cats =——p

T-1 T-2 T-3
4 weeks 8 weeks 8 weeks
Prefeed (n=3) = Control (n=3) >< Control (n=4)
Prefeed (n=4) =  Test (n=4) Test (n=3)
T-1 T-2
1 week 8 weeks

Prefeed (n=8) =—=p Control (n=8)

Prefeed (n=8) =—>  Test (n=8)

Fig 1. Study design. Pre-trial food and control food were the same. Test food was the pre-trial food supplemented with betaine (0.500%) and prebiotics:
oat beta-glucan (0.586%) and scFOS (0.407%).

Hall et al., 2022
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What if ?

*Animals also allergic to some ingredients
*Animals also suffer from other diseases
*Animals rejecting therapeutic diet
Owner want to give some snhack
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beraresionsorod |
—

—
B T

intolerance
Food Food
poisoning idiosyncracy

Dietary
indiscretion

Metabolic
food reaction

Pharmacologic
reaction to food

Figure 31-1. Classification of adverse reactions to food.
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Figure 1. Novel proteins like alligator help avoid immune reactions in allergic pets.

Common Allergens
such as Beef or Chicken

IgE
produced\

Inflammatory.
mediator .
release o e el

Protein source type 1
immune response

Abnormal response,
Allergic reaction

—— IgE recognizes
allergen and
binds

Novel Protein Alligator

Novel Protein
Alligator ____

No IgE produced
_—inresponse to
protein

Regulatory T cells
modulate tolerance
to antigens

Active unresponsiveness
immune tolerance

Normal response,
Oral tolerance
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p

Table 1. Foods or food ingredients reported to cause adverse reac- Table 2. Foods or food ingredients reported to cause adverse reac-
tions in dogs (330 cases) tions in cats (56 cases)

Beef 107  Beef 16
Dairy 59 Dairy 16
Chicken 50 Fish 13
Wheat 42 Chicken 4
Chicken egg 24 Corn gluten/corn 4
Soy 18 Lamb 4
Lamb 16 Wheat 3
Pork 14 Chicken egg 2
Fish 12

Corn 10

Turkey 6

Rice 5

Duck 2

Roudebush P. Ingredients and foods associated with adverse reactions in dogs and cats. Vet Dermatol. 2013 Apr;24(2):293-4. doi: 10.1111/vde.12014. Epub 2013 Feb 18. PMID: 23413825.
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* Novel protein sources

Adobe Stzck | MBAGISS
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n-6 Series n-3 Series
cis-linoleic acid alpha-linolenic acid
18:2n6 18:3n3
A-6-desaturase
Zn, Mg, biotin
gamma-linolenic

acid 18:4n3

18:3n6

Elongase

pyridoxine, biotin _

dihomogammalinolenic
acid
20:3n6

eicosatetraenoic acid
20:4n3

A-5-desaturase
vitamin E

v v

arachidonic acid eicoszp;ie:taenoic
20:4n6 20:5n3
v ; b . v
22:4n6 22:5n3

A-4-desaturase
vitamin E

docosahexaenoic
22:5n6 acid (DHA)
22:6n3

Figure 32-1. Diagram of metabolic pathways for essential fatty
acids.
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Example of Gl diseases
v'Gastroenteritis

v'Gastrointestinal adverse reaction to food
v'Chronic enteropathy

v'Intestinal lymphagiectasia
v'Constipation and obstipation
v'Pancreatitis

v’ Exocrine pancreatic insufficiency (EPI)
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**We can separate type of diet for Gl diseases as follow
v'Highly digested food

v'Fiber-enhanced food

v'Restricted and moderated fat food
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Cl
K

Energy density

Fat
Fiber

Protein

Digestibility

0.3-0.5%
0.5-1.3 % as DM
0.8-1.1% as DM
400 to 450 kcal/100 g

as DM

12 to 15% for dogs
15 to 25% for cats

5% as DM

25 % as DM for dog
35 % as DM for cat

87% for protein and 90%
for fat and carbohydrate

0.3-0.5% as DM
0.5-1.3 % as DM
0.8-1.1 % as DM

320 kcal/100 g for dogs
340 kcal/100 g for cats

8 to 12% for dogs
9 to 18% for cats

7 -15 % as DM

25 % as DM for dog
35 % as DM for cat

80% for protein and fat and
90% for carbohydrate

10 - 15 % for dogs
15 - 25 % for cats

Less than 5 %

15 —-30 % as DM for dogs
30 —40 % as DM for cats

87% for protein and 90% for
fat and carbohydrate
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Recommended for

Acute and chronic
diarrhea
Inflammatory bowel
disease
Maldigestion and
malabsorption
Gastritis

Enteritis

Colitis

Exocrine pancreatic
insufficiency

Constipation

Acute and chronic
diarrhea
Inflammatory bowel
disease

Gastritis

Enteritis

Colitis

Acute and chronic
pancreatitis
Exocrine pancreatic
insufficiency

Acute and chronic
diarrhea
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Chronic Inflammatory Antibiotics IBS/1BD

Enteropathy
m I-
R

Dysbiosis Index
10-

I

111111 PN
b | B
11T
7771717171711
111111 PN
7771717171711
1771717717117 P11
.

T Clostridium difficile l Microbial Diversity l C. and P, hiranonis

. TDysbiosis lSecondary SBA
(AlShawaqgfeh et al., 2017; Rindels & Loman, 2024)
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Diarrhea Antibiotics

The gut mlcroblm
. b

Immunoglobulins

Inflammation Aggressive/

phobic behavior

d \'i<‘ ,,
’Ovascular \—\e = b
Cardiac energy Nltrogen rlch

(Rindels & Loman, 2024) dysmetabolism diet



© =7 FAOD Take home message

1. Always evaluate the scientific validity and strength of the
available evidence before applying it in practice.

2. Unit conversions should be performed carefully to avoid
calculation errors.

3. Each animal has its own specific nutritional requirements;
however, developing commercial products that meet the

needs of the majority of animals remains a significant
challenge.



‘@8 Mahidol University
‘(a,j(““é’ COcallom v tha Lo AC k n OW I e d ge

Food Focus Thailand z

ROGDHNO@

UH1DNY1ayuHOa
anuzdadnwnyadas



VT EAAOD References
| Edition |

AlShawagfeh, M., Wajid, B., Minamoto, Y., Markel, M., Lidbury, J., Steiner, J., Serpedin, E., & Suchodolski, J. (2017). A dysbiosis
index to assess microbial changes in fecal samples of dogs with chronic inflammatory enteropathy. FEMS Microbiology
Ecology, 93(11), fix136. https://doi.org/10.1093/femsec/fix136

Chen, J., Shu, Y., Chen, Y., Ge, Z., Zhang, C., Cao, J., Li, X., Wang, Y., & Sun, C. (2022). Evaluation of antioxidant capacity and gut
microbiota modulatory effects of different kinds of berries. Antioxidants, 11(5), 1020.
https://doi.org/10.3390/antiox11051020

Hall, J. A., Jewell, D. E., & Ephraim, E. (2022). Feeding cats with chronic kidney disease food supplemented with betaine and
prebiotics increases total body mass and reduces uremic toxins. PLOS ONE, 17(5), e0268624.
https://doi.org/10.1371/journal.pone.0268624

Hand, M. S., & Lewis, L. D. (2010). Small animal clinical nutrition (5th ed). Mark Morris Institute.

Kepinska-Pacelik, J., & Biel, W. (2023). Turmeric and Curcumin—Health-Promoting Properties in Humans versus Dogs.
International Journal of Molecular Sciences, 24(19), 14561. https://doi.org/10.3390/ijms241914561

Nam, Y., White, M., Karlsson, E. K., Creevy, K. E., Promislow, D. E. L., McClelland, R. L., & Consortium, T. D. A. P. (2024). Dog
size and patterns of disease history across the canine age spectrum: Results from the dog aging project. PLOS One, 19(1),
e0295840. https://doi.org/10.1371/journal.pone.0295840

O’Neill, D. G., Gunn-Moore, D., Sorrell, S., McAuslan, H., Church, D. B., Pegram, C., & Brodbelt, D. C. (2023). Commonly
diagnosed disorders in domestic cats in the UK and their associations with sex and age. Journal of Feline Medicine and
Surgery, 25(2), 1098612X231155016. https://doi.org/10.1177/1098612X231155016



DET FAOD References
| Edition |

Pan, Y., Larson, B., Araujo, J. A., Lau, W., de Rivera, C., Santana, R., Gore, A., & Milgram, N. W. (2010). Dietary supplementation
with medium-chain TAG has long-lasting cognition-enhancing effects in aged dogs. The British Journal of Nutrition, 103(12),
1746-1754. https://doi.org/10.1017/50007114510000097

Rindels, J. E., & Loman, B. R. (2024). Gut microbiome — the key to our pets’ health and happiness? Animal Frontiers: The
Review Magazine of Animal Agriculture, 14(3), 46-53. https://doi.org/10.1093/af/vfae015

Stefanutti, D., Serva, L., Berlanda, M., Bonsembiante, F., Gabai, G., Franceschinis, E., Cavazzoni, M., Morelli, G., & Ricci, R.
(2024). Effect of a weight loss diet with or without Spirulina supplementation on serum lipids and antioxidant capacity of
overweight dogs. Scientific Reports, 14(1), 29293. https://doi.org/10.1038/s41598-024-80843-y

Weese, J. S., & Weese, H. E. (2026). Effectiveness of cranberry supplementation for prevention and treatment of infectious
urinary tract disease in dogs and cats: A systematic review. Journal of Veterinary Pharmacology and Therapeutics, 49(2), 102—
109. https://doi.org/10.1111/jvp.70050



Food Focus Thailand ¢«

&% Mahidol U it
@ 5N PET FAOD ROGDmQ?

Thank you






