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current knowledge



Hydrosoluble vitamins

B-vitamins
B1 (Thiamine)
B2 (Riboflavin)
B3 (Nicotinic acid)
B5 (Pantothenic acid)
B6 (Pyridoxine)
B7 (Biotin)
B9/B11 (Folate)
B12 (Cobalamin)

Vitamin C (ascorbic acid)



Hydrosoluble vitamins

Deficiencies are rare for most of them
No toxicity from oral administration reported

Some of these vitamins are important in certain diseases or 
within certain diets

No vitamin C requirement for dogs and cats



Vitamin B1 functions

• Cofactor for pyruvate dehydrogenase
• NADH and nucleotides production
• Nervous system functions

• Cats require 2-4 times more thiamine than dogs



Vitamin B1 minimum/deficiency 

• Formulation errors
• Sulfur dioxide
• Aflatoxin
• Thiaminase in (raw) fish
• Polyhydroxyphenols
• Cerbrocortical necrosis
• Polioencephalomalacia
• Hyperlactatemia
• Seizures, nystagmus, pray sign, ataxia, anorexia
• 5-250mg per day rapid recovery (1-12 weeks)

Thiamine 39 % for dogs; 80·7 % for cats)



Vitamin B1 minimum/deficiency 

• Malnutrition / malabsoption (age, diarrhea)
• FeLV (receptor for uptake)
• Cardiac disease (malnutrition, diuretics, age)
• Kidney disease (urinary loss)

• Supplementation in dogs 50 -1250mg per day                      
Cats 20-300mg per day

• Neurological signs can remain present for 2 years 



Vitamin B1 future directions/optimal use



Vitamin B2 functions

• Precursor of FMN and FAD (flavins)
• Energy metabolism (respiratory chain)
• Co-factor in oxidation and reduction reactions
• Antioxidant function: glutathione reductase



Vitamin B2 minimum/deficiency 

• Formulation errors
• Anorexia, weight loss
• Weakness, ataxia
• Coma, death
• Dermatitis
• Ocular lesions
• Fatty liver
• Testicular atrophy

Riboflavin (65·8 % for dogs; 11·5 % for cats)



Vitamin B2 future directions/optimal use

• NRC AI 1.05 RA 1.32 mg/1000kcal puppy/lactation
• NRC MR 1.05 RA 1.3 mg/1000kcal adult
• NRC AI 0.80 RA 1.0 mg/1000kcal kitten, adult, lactation

• FEDIAF 1.05-1.74 mg per 1000kcal dog
• FEDIAF 0.80-1.05 mg per 1000kcal cat



Vitamin B3 functions

• Precursor of NAD and NADP
• Energy metabolism (pentose phosphate pathway)
• Co-factor in oxidation and reduction reactions
• DNA repair



Nicotinamide synthesis from tryptophan

Cats have increased levels 
of picolinic carboxylase
which converts Trp to 
acetyl CoA and CO2



Vitamin B3 minimum/deficiency 

• Formulation errors
• Black tongue (pellagra)
• GI inflammation and bloody discharge
• Anorexia and weight loss
• Oral cavity inflammation, ulceration, drooling, foetor 



Vitamin B3 future directions/optimal use

• NRC AI 3.4 RA 4.25 mg/1000kcal dog
• NRC AI 8.0 RA 10.0 mg/1000kcal cat

• FEDIAF 3.4-4.74 mg per 1000kcal dog
• FEDIAF 8.0-10.05 mg per 1000kcal cat



Vitamin B5 functions

• Intergral component of CoA
• Energy metabolism (glycolysis, β-oxidation, tricarboxylic acid cycle 
• Gluconeogenesis
• Fatty acid synthesis
• Synthesis of cholesterol and vitamin D
• Synthesis of porphyrin rings of hemoglobin
• Synthesis of acetylcholine



Vitamin B5 minimum/deficiency 

• Formulation errors
• Sudden prostration, coma
• Rapid heart and respiratory rates
• Convulsions
• GI inflammation
• Fatty liver



Vitamin B5 future directions/optimal use

• NRC AI 3.0 RA 3.75 mg/1000kcal dog
• NRC MR 1.15 RA 1.44 mg/1000kcal cat

• FEDIAF 3.0-4.11 mg per 1000kcal dog
• FEDIAF 1.43-1.92 mg per 1000kcal cat



Vitamin B6 functions

• Coenzyme for many reactions, mostly for transamination
• Gluconeogenesis
• Erythrocyte function
• Niacin (B3) synthesis
• Nervous system, neurotransmitter synthesis
• Immune system
• Lipid metabolism
• Hormone regulation
• Gene expression



B-vitamins as co -factors

Especially in cats that are 
anorexic / hyporexic extra 
need to speed up recovery



Vitamin B6 minimum/deficiency 

• Formulation errors
• Microcytic hypochromic anemia
• Ataxia
• Cardiac dilatation
• Congestion of various tissues
• Demyelinisation of peripheral nerves
• Seizures
• Kidney lesions, calcium oxalate formation



Vitamin B6 future directions/optimal use

• NRC AI 0.3 RA 0.375 mg/1000kcal dog
• NRC MR 0.5 RA 0.625 mg/1000kcal cat

• FEDIAF 0.3-0.42 mg per 1000kcal dog
• FEDIAF 0.63-0.83 mg per 1000kcal cat



Vitamin B7 functions

• Discoverded when raw egg was fed 
• Cofactor in 4 carboxylase reactions
• Gluconeogenesis
• Energy metabolism (tricarboxylic acid cycle)



Vitamin B7 minimum/deficiency 

• Scurfy skin (dog)
• Alopecia, hypochromotrichia (cat)
• Hypersecretion (nasal, lacrimal, saliva)
• Anorexia and diarrhea



Vitamin B7 future directions/optimal use

• NRC and FEDIAF microbial synthesis is sufficient

• Only need for supplementation when feeding raw egg white

• 2µg per kg body weight in adult dogs

• 4µg per kg body weight in growing dogs

• 1.5µg per (kg body weight)0.67 in cats



Vitamin B9/11 functions

• Cofactor
• Amino acid and nucleotide metabolism
• Disposal of one-carbon units
• Mitochondrial protein synthesis
• Hematopoiesis



Vitamin B9/11 minimum/deficiency 

• Low hematocrit and hemoglobin
• Anorexia
• Cleft palate
• Neural tube defects (humans)



Vitamin B9/11 excess 

• No adverse effects
• Can be an indication of small intestinal bacterial overgrowth



Vitamin B9/11 future directions/optimal use

• NRC AI 54 RA 68 µg/1000kcal dog
• NRC MR 150 RA 188 µg/1000kcal cat

• FEDIAF 54-74.7 µg per 1000kcal dog
• FEDIAF 188-253 µg per 1000kcal cat



Vitamin B12 functions

• Can only be synthezised by microorganisms
• Present in animal protein and fermentation products
• Coenzyme 
• Main function in hematopoiesis



Vitamin B12 minimum/deficiency 

• Low levels B12 combined wit high B9/11 in SIBO
• Neutropenia with hypersegmentation
• Anemia
• Megaloblastic changes of bone marrow
• Inappetence
• Diarrhea
• GI inflammation
• Deficiency in case of pancreatic insufficiency





B12 deficiency in 40% of cats with CE



B12 supplementation in dogs with CE (0.25 -1.4mg)



B12 deficiency and effect of supplementation in a dog with CE

Hypochromotrichia



Vitamin B12 future directions/optimal use

• NRC AI 7 RA 8.75 µg/1000kcal dog
• NRC AI 4.5 RA 5.6 µg/1000kcal cat

• FEDIAF 7-9.68 µg per 1000kcal dog
• FEDIAF 4.4-5.87 µg per 1000kcal cat



Vitamin C

• Catalyst
• Cofactor (electron donor for metal ions)
• Hormone synthesis, hormone activation
• Collagen synthesis
• In low levels antioxidant, in high levels prooxidant
• Regeneration of vitamin E in low levels, higher need for 

vitamin E in high levels
• May predispose for CaOx, can lower urine pH slightly



Therapeutic use of B -complex

• Cardiac disease
• Cognitive decline
• Critical care
• Pain (humans)



© Utrecht University

The information in this presentation has been compiled with the utmost care, 
but no rights can be derived from its contents.

DISCLAIMER


	Hydrosoluble vitamins for cats and dogs:�current knowledge
	Hydrosoluble vitamins
	Hydrosoluble vitamins
	Vitamin B1 functions
	Vitamin B1 minimum/deficiency 
	Vitamin B1 minimum/deficiency 
	Vitamin B1 future directions/optimal use
	Vitamin B2 functions
	Vitamin B2 minimum/deficiency 
	Vitamin B2 future directions/optimal use
	Vitamin B3 functions
	Nicotinamide synthesis from tryptophan
	Vitamin B3 minimum/deficiency 
	Vitamin B3 future directions/optimal use
	Vitamin B5 functions
	Vitamin B5 minimum/deficiency 
	Vitamin B5 future directions/optimal use
	Vitamin B6 functions
	B-vitamins as co-factors
	Vitamin B6 minimum/deficiency 
	Vitamin B6 future directions/optimal use
	Vitamin B7 functions
	Vitamin B7 minimum/deficiency 
	Vitamin B7 future directions/optimal use
	Vitamin B9/11 functions
	Vitamin B9/11 minimum/deficiency 
	Vitamin B9/11 excess 
	Vitamin B9/11 future directions/optimal use
	Vitamin B12 functions
	Vitamin B12 minimum/deficiency 
	Dianummer 31
	B12 deficiency in 40% of cats with CE
	B12 supplementation in dogs with CE (0.25-1.4mg)
	B12 deficiency and effect of supplementation in a dog with CE
	Vitamin B12 future directions/optimal use
	Vitamin C
	Therapeutic use of B-complex
	Dianummer 38

