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Pet Demographics
• In 2016, 38% of households owned a dog in the U.S.
• 77 millions dogs owned
• Most dogs were obtained from shelters and rescue groups
• Highest pet populations are in CA, TX and FL
• On average, dog owners made 3 visits to their veterinarians 

per year
• AVMA Pet Ownership & Demographic Sourcebook (2017-18)



What is normal aging in our pets?
• Changes due to aging does not reflect underlying pathology
• There are physical and cognitive changes
• ‘‘Successful aging’’ defined by Salvin et al., 2011 is a rate of 

cognitive deterioration that does not affect the day-to-day 
functioning of the individual. 



Normal Aging
• Changes in ingestive behavior

• Decreased appetite
• Periodontal disease

• Musculoskeletal degeneration
• Decreased activity

• Decrease oral activity
• Licking/nibbling the owners or 

companions
• Decrease interest in social bonds
• Apathy towards physical stimuli

• Changes in cognition
• Decline in memory and learning
• May be related to sensory 

impairment

• Housesoiling
• Related to underlying medical 

condition
• Being on specific medications
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Body Posture



General Recommendations
• Regular health checks

• Every six months

• Treat medical problems
• Control obesity
• Client education

• What are the signs to look for?

• Control discomfort
• Pain management
• Glucosamine supplement



Causes for Behavioral Changes
• Change in schedule

• Death in family

• Loss of companion

• Frightening experiences

• Pain/discomfort

• Sensory deficits

• Cognitive decline



Important to rule out medical causes

• Destructive behavior

• Housesoiling

• Vocalizations
• Sleep disturbance

• Medical problems
• ↓ REM sleep
• ↑ Elimination needs
• Physical discomfort
• Anxiety

The picture can't be displayed.



Cognitive 
Dysfunction 
Syndrome



Prevalence of clinical signs
• A study by Neilson et al., (2001) surveyed 97 spayed female and 83 

castrated male dogs aged between 11 and 16 years in a randomly chosen 
population of dogs. 

• 28% (22/80) of 11–12-year-old dogs demonstrated impairment in one or 
more categories of behavioral signs 
• 10% (8/80) had impairment in two or more behavioral categories

• 68% (23/24) of 15–16-year-old dogs had impairment in
one or more categories 
• 35% (12/34) had impairments in two or more categories 

•



• Structured interviews indicate that the prevalence of cognitive 
decline in our dogs range from 22.5% to 73.5%.
A survey of owners of aged dogs:

• 75% of dogs had at least one behavioral symptom indicative of 
cognitive dysfunction

• only 12% of owners had reported the behavior change to their 
veterinarian.

• Landsberg and Araujo (2005) 



Under-diagnosed
• In a study by Salvin et al, 2010 (The Veterinary Journal), the estimated CCD 

prevalence rate was 14.2%. The veterinary diagnosis rate of only 1.9%. 
• A total of 1100 surveys (957 were eligible for inclusion) from 11 countries, 

predominantly Australia (n = 501), the United States (n = 342), New Zealand (n 
= 51) and the UK (n = 41).

• 18 dogs were reported as having a formal diagnosis of ‘dementia’ or CCD by a 
veterinarian 

• The mean age of surveyed dogs was 11 years 9 months (8 years–19 years 8 m). 



Signs of Cognitive Decline
• 23% of dogs 12 to 14 years old
• 41% of dogs older than 14 

years
• Size and breed of dog is not 

indicative for developing CCD

• 28% of cats 11–14 years of age
• 50% of cats >15 years of age 



Cognitive Dysfunction Syndrome

Deficits in:
•Memory
•Learning
•Spatial awareness
•Perception
•Social interactions
•Sleeping patterns





Diagnosis of Exclusion
• ↓ Cognitive abilities with increasing age sufficient to affect 

function

• No apparent physical cause

• Rule out other medical conditions



Disorientation

• Appears lost/confused

• Stares at walls

• Does not respond to verbal cues

• Unable to localize sounds

• Unable to recognize familiar people/places



Interactions
• ↓ Attention to family
• ↑ Irritability
• Intolerant of being alone
• ↓ Greeting behavior



Sleep wake cycle
• Overall ↑ in sleep
• Sleep ↓ at night
• Nocturnal vocalizations



Housesoiling
• Inappropriate elimination/loss of housetraining

• Inconsistent use of the litter box

• Signals less to go outside
• Incontinence

• Urination
• Defecation



Activity
• Pacing
• Wandering aimlessly
• ↓ Activity level
• ↓ Exploratory behavior
• Slower to obey commands



Physical Changes in the Brain
• Ventricle dilation
• ↓ Brain size and mass
• ↓ Blood flow
• ↓ Cell number
• Meningial fibrosis
• Degeneration of white matter
• Glial changes
• Neuroaxonal degeneration
• ↑ in apoptic bodies, lipofuscin, and beta-amyloid load



Neurotransmitter Changes

↓ Neurotransmitter function, 

activity or level

•Dopamine

•Norepinephrine

•Serotonin

•Acetylcholine

• ↑ MAO-B activity

• ↑ Dopamine breakdown

• ↑ Free radical formation

• Impaired scavenging ability

• ↓ Synaptic function

• ↑ Neuronal death



Physical Changes in the Brain

• ↑ β - amyloid in cerebral cortex, hippocampus

• Plaque formation

• Interference with nerve conduction (neurotoxic)

• Severity of cognitive decline correlated with extent of amyloid 

deposition



CDS Treatment



Environmental management
• Frequent outdoor access

• Non-skid surfaces

• Remove obstacles

• Provide ramps

• Avoid major environmental changes

• Separate multiple pets if unsupervised



Behavioral Management
• Reward appropriate behavior
• Avoid punishment
• Provide consistent, moderate exercise
• Provide consistent, predictable daily schedule



Mental enrichment
• Improve mental and tactile stimulation

• Increases synaptic development
• Buffers against cognitive decline

• Provide puzzle toys for them to work on
• Divide their meals in multiple bowls and they can “hunt” for their 

meals
• Practice basic behavioral cues
• Teach new signals if necessary

• Visual, auditory or olfactory cues



Sleep management
• Do not allow the pet to sleep once owner gets home
• Make sure the pet gets exercise (play session, walk, etc.) 30-60 

min prior to bedtime



Medication 
Options



Anipryl® (Selegiline hydrochloride)
• FDA approved for the control of clinical signs associated with 

Canine Cognitive Dysfunction Syndrome
• Selective, irreversible MAO-B inhibitor 
• MAO-A not inhibited at recommended doses
• ↑ Dopamine levels and function
• Off label usage in cats



Selegiline
• Inhibition of MAO-A is linked to antidepressant action and to the 

side effect of hypertension
• Inhibition of MAO-B is linked to the prevention of 

neurodegenerative processes, such as those seen in Parkinson’s 
and Alzheimer’s disease



Selegiline

• Enhanced catecholaminergic transmission

• Effects due to ↑ phenylethylamine (2PE)

•neuromodulator

• Modulates and enhances DA function

•↑ DA synthesis and release

•↓ DA reuptake



Selegiline

• Reduced neurotoxicity

• ↓ toxic free radical production

• ↑ free radical removal via increased activity of super oxide dismutase 

(SOD) and catalase

• Protection of dopaminergic neurons



Selegiline
• Canine Dose

• 0.5 – 1.0 mg/kg/day

• Feline Dose
• 0.25 – 1.0 mg/kg/day

• Give in the AM
• Round to nearest whole tablet
• Onset is 4–12 weeks
• Treat for life

• Side Effects:
• Vomiting 
• Diarrhea 
• Restlessness 
• Anorexia  
• Neurologic 
• Lethargy  
• Salivation 



Drug interactions
• Opioids
• Alpha-2-agonists (BP fluctuations)
• TCAs or SSRIs (CNS toxicity)
• CNS stimulants
• Phenylpropanolamine
• Amitraz
• Bupropion
• 2 week period between discontinuation of selegiline and initiation of TCA 

or SSRI
• 5-week washout period for fluoxetine



Other Medication Considerations?

• Antidepressants
• SSRI’s (Selective Serotonin Re-uptake Inhibitors)
• TCA’s (Tricyclic Antidepressants)

• Anxiolytics
• Benzodiazepines
• Azapirones



Buspirone
• Partial 5-HT agonist and DA receptor agonist/antagonist
• Side effects:

• GI upset
• May disinhibit fear induced aggression
• Low abuse potential



Benzodiazepines
• Increases binding affinity of GABA receptor for GABA
• Hepatic biotransformation
• Highly protein bound – obesity increased accumulation of drug in 

fat
• Potential for abuse and dependence
• Side effects:

• Muscle relaxation
• Decreased locomotor activity
• Disinhibition of aggression
• Paradoxical excitement



Short-Acting Medications
• Trazodone - Serotonin 2A antagonist, serotonin reuptake 

inhibition
• Canine Dose: 2-7 mg/kg BID(-TID
• Feline Dose: 50-100 mg per cat

• Gabapentin - Anticonvulsant/Neuropathic Pain Analgesic
• Canine Dose: 10-30 mg/kg BID-TID
• Feline Dose: 50 – 100 mg per cat



Diets



Nutrition
• Reduction in cerebral glucose metabolism is a common feature in 

aging
• Ketone metabolism provides an alternative pathway, which normally occurs under starvation 

conditions. 

• Ketone bodies are a natural endogenous energy source mainly produced by the liver from 
mobilization of endogenous body fat and utilized by extrahepatic tissues (brain, heart, 
kidney, muscle, etc.). 

• Dietary supplementation with medium-chain TAG (MCT) can be used to increase levels of 
ketones in the brain. 

• MCT are converted to ketone bodies by the liver and astrocytes in the brain. 

• The ketone bodies could then be used by neurons as an alternative energy source to alleviate 
the deficit in glucose metabolism.



Purina - Pro Plan Bright Minds/Neurocare

• Arginine
• DHA & EPA
• Vitamins E and C
• B vitamins including folic acid and pyridoxine
• Glucosamine 
• Vitamin A 
• Linoleic Acid, an Omega-6 Fatty Acid



Purina - Pro Plan Bright Minds/Neurocare

• MCTs:
• Provide an alternative energy source

for the brain in cognitively impaired patients. 
• Improves mitochondrial function
• Increases polyunsaturated fatty acids in the brain
• Decreases amyloid precursor protein in the parietal cortex of 

aged dogs



Hill’s B/D
• Carnitine
• Lipoic acid
• Long-chain omega-3 polyunsaturated fatty acids
• Vegetable-based carotenoids
• Vitamin E
• Vitamin C 



Supplements



Senilife
• protect against neuronal cell death
• lessen the symptoms of cognitive decline within 30 days of 

administration



Senilife
• Phosphatidylserine: Improves nerve cell communication and ensures those 

processes continue to work effectively.
• Pyridoxine: Essential for normal brain development, function, and neuron 

health.
• Ginkgo Biloba: Improves cerebral blood flow, increases glucose metabolism, 

and has a strong antioxidant effect.
• Resveratrol: Antioxidant which protects neurons from toxic substances that 

can cause cell death. 
• Natural Vitamin E: Antioxidant with neuroprotective potential and slows 

functional deterioration observed clinically in patients with cognitive decline.



S-adenosyl-L-methionine (SAMe) tosylate

• SAMe may help:
• to maintain cell membrane fluidity
• receptor function
• the turnover of monoamine transmitters
• increase the production of the endogenous antioxidant 

• SAMe increases central serotonin levels
• Use with caution with other drugs that increase serotonin

• SAMe increased attention and executive function



Melatonin
• Produced in pineal gland 
• Important for circadian rhythms
• Receptors in hypothalamus, cerebellum, pineal body
• Derivative of 5-HT, shift opposes 5-HT
• DA inhibiting



Pheromones
• Adaptil - Dog Appeasing Pheromone
• Chemical messages via the Vomeronasal organ
• Use of Pheromone spray, diffuser or collar

• provides the message of constant security, safety, and reassurance. 
• reduced perioperative stress in dogs undergoing routine spay/neuter

Siracusa et al, 2010 JAVMA
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