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Abstract

Aging is physiological process that comprises molecular, cellular and organ-specific change that occurs
to all living organisms which directly related to lifespan and all age-related diseases to all living beings.
With advanced age animal’s body organ systems experience wear and tear resulting in an overall
decrease in the function of organ systems. There is progressive decline in the function of the digestive
tract, immune system, kidneys, and other organs. Effects of aging takes place on various systems
including cardiovascular system, renal system, hepatic system, musculo-skeletal system, eyes and ears. A
complete examination including blood test might reveal various sub-clinical problems that could be
resolved with dietary modification in ageing animals. In geriatric pets animal, anemia, hypoalbuminemia,
hypokalemia, increased serum creatinine or hyperglycemia may indicate various diseases that could
managed from dietary modification as part of the management, which could be diagnosed though routine
hemato-biochemical examination.
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Introduction

“Aging is not a Disease”, it is a natural phenomenon that occurs to all residing organisms.
Ageing is a physiological process which contains molecular, cellular and organ-unique
exchange which might be without delay linked to lifespan and all age-related disease to
all living beings. As pets age, they undergo each physical and metabolic modifications which
affect most in their body systems. According to American Veterinary scientific association
(AVMA) dogsand cats are considered as seniors approximately on the age of 7 years,
moreover it depends on the size and breed of the dogs and cats. Very large breeds go through
ageing more rapidly than smaller breeds of dog. Getting oldis a principal element of
various age-related sicknesses in  pets like neuro-degenerative diseases, cardiovascular
diseases, neoplasms, immune system problems, and musculoskeletal problems. Biological
ageing is one of the most important risk component for diverse ailment, disability and death in
geriatric pets [?2,

Physiological changes associated with aging in pet animals

As animals age, body organ systems experience wear and tear, ensuing decrease in
the characteristic of organ structures. Consequences of ageing on the cardiovascular system
can lead to decrease in blood flow and baro-receptor activity. There might also be an increase
in circulatory time and vagal tone. There can be changes within the vasculature that might
consist of thickened elastic fibers, increased wall collagen and wall calcification, which affects
normal blood flow. Loss of elasticity results in dilatation of vessels, as a result there will be
increased impedance to left ventricular output and progressive hypertrophy of the ventricle.
That might occur as a consequence of hypertension. With increase age there is reduction of
adrenergic receptors in the coronary heart, peripheral vasculature and kidney. This leads to a
decreased in heart rate, increased preload on the right atrium and decreased ejection fraction.
Thus, the geriatric patient is dependent on preload and is less tolerant of volume depletion in
comparison to a younger animal [,

The kidneys undergo significant aging process prior to onset of any clinical signs. Normally,
functional nephrons decreases by 50% in the aging animal. Cardiovascular changes can lead to
a considerable decreased renal blood flow and a reduction in glomerular filtration rate. Further,
the renin-angiotensin system can become less responsive in older animals which subsequently
affects in sodium and water retention in the body.
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All this phenomenon creates a physiologic alterations in
geriatric patient and hence the body is less able to tolerate
hypovolemia, hemorrhage, electrolyte and acid-base
disturbances [, Hepatocytes also undergo a significant
change with age. Geriatric animals may have a decrease in
liver mass along with a subsequent decrease in hepatic
enzymes. This results in a decrease in the rate of drug
metabolism and excretion. With a decline in cardiac output
there is a decrease in blood flow to the liver, thus the delivery
of drugs for metabolism and excretion slows down. Ocular
changes like cataract formation, glaucoma, iris atrophy and
macular degeneration can be found in the geriatric animal.
Some of these changes are very painful. Further, the visual
compromise might affect the behavior of the animal and could
affect social status in a group [2. Osteoarthritis or
degenerative joint disease which is a common finding in
geriatric animals.  Osteoarthritis is associated with
inflammation and an increased degradation of proteoglycans
from the extracellular matrix, resulting in a breakdown of
articular cartilage. Age can also have an overall effect on
body conformation and metabolism. Older animals tend to
have less muscle mass and a larger percentage of fat. These
changes can affect the distribution of fat-soluble or water-
soluble drugs in body of geriatric animals. The basal
metabolic rate and thermoregulatory ability also decreases
with advanced age 22,

Nutritional care for aging animals

Body weight and body condition are important parameters to
monitor with advanced age. Through diet history is an
important part of the health assessment in geriatric animal 22,
Older animals tend to have reduced energy needs and tends to
gain weight ?2, With advanced age, there is a considerable
progressive decline in the function of the digestive tract,
immune system, kidneys, and other organs. A complete
examination including blood test should be done to reveal any
sub-clinical problems that could be resolved with dietary
modification. Some clinical findings such as anemia,
hypoalbuminemia, hypokalemia, increased serum creatinine,
or hyperglycemia may indicate problems that could managed
from dietary modification as part of the overall medical
management, which could be diagnosed though routine
hemato-biochemical examination M. In addition to hemato-
biochemical examination, muscle mass should be evaluated in
older animals. Older animals may lose lean muscle mass
despite an abundance of body fat. This decrease in lean
muscle mass along with a decline in activity, contributes to
the reduction in maintenance energy requirements 0 11,
Protein is an important nutrient for aging animals. Synthesis
of new protein is required by the body and it could be
achieved through protein metabolism cycle 1. When dietary
protein is insufficient both catabolism and synthesis process is
decreases which results body to mobilize protein from lean
body mass to support essential protein synthesis. Overall, the
dietary protein requirement of geriatric animals is higher than
that of adult animals 221, The effects of sub-clinical disease on
geriatric animal can impair the nutrient balance. Poor
absorption or increased loss of water-soluble or fat-soluble
nutrients can occur with sub-clinical gastrointestinal disease
or with polyuria. Approximately, 30% of geriatric domestic
cats have a decreased ability to digest dietary fats. Hence
supplementation of these nutrients is necessary in geriatric
animals 22,
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Common Behavior Problems in senior dogs

Senior pets undergo both physical and metabolic changes with
advanced age that affect most body systems. These types of
physical and metabolic changes can manifest in terms of
alterations in behavior in pet animals. Each body system can
result in different metabolic and behavioral abnormalities ™%,
Older dogs show arthritis of their joints and/or spondylitic
changes in the spine and a decrease in muscle mass. These
will affect the mobility of the animal. Geriatric dogs also
experience alterations in the visual system and most common
change is nuclear sclerosis. Additionally, the formation of age
related cataracts results in a functional vision loss [€. Changes
in the central nervous system include a decrease in white and
gray matter ). Function of neurotransmitter changes with
advanced age; i.e serotonin, dopamine and acetylcholine
levels and also monoamine oxidase levels are altered. These
changes mostly occurs in neurons and dendrites. The brain
oxygen levels of geriatric dogs are low as compared with
young animals 21, Special senses are decreased in geriatric
animals as a result pets show various behavioral
abnormalities. Deafness in geriatric dogs is usually due to
degeneration of peripheral acoustic structures %81, Changes in
taste have also been noted in older dogs. Both the digestive
and respiratory systems are affected in geriatric pets [©1.

There are different types of aggression in pet animals. In older
dogs, due to underlying painful medical conditions like
arthritis and dental disease and pet often observed with recent
onset aggression. In an elderly dog one of the most commonly
observed aggression is dominance aggression, where
previously the dog might have controlled the family with
threats. Intra-dog aggression is generally noticed in a multi-
dog households . One of the major problem in geriatric dogs
is house soiling. Kidney function declines with age results in
reduction of number of nephrons, perfusion and reduced
concentrating ability of the kidneys [*31. There is also evidence
that the decline in kidney function is related to changes in
brain neurotransmitters which results in loss of neurons in
elderly dogs and hence loss in house training 11, Changes in
behaviour can also result to a separation related distress. Signs
include distress at being separated from the owner,
vocalization, elimination and destruction [*51,

Diagnosis of behavior problems

The proper diagnosis of behavioral problems are very
important in geriatric pets as it gives various indications to
age-related disease. Behavioral problems are often observed
as a consequence of change in internal organ function or
special sense organs. Behavioral problems are the indications
to different discomforts faced by the geriatric pets. The
following criteria are mentioned below in order to make a
proper diagnosis ©: A) A complete history should be taken to
identify the cause for the behavior and circumstances that
contribute to the occurrence. B) There should be an attempts
to be made to determine the origin, duration and progression
of the problem. C) When and where the behavior problem
occurs. D) The behavioral problem should be noted on daily
basis by the people who are involved with the animal. E)
Routine interactions should be with the pets should be done
and any changes in routine must be examined. F) Intensity of
the behaviour should be noted by the owner.

Cognitive Dysfunction Syndrome (CDS)

CDS is defined as “age-related or geriatric onset behavior
changes that are not attributable to a general medical
condition like neoplasia or organ failure” %1, This cognitive
decline may be manifested by change in behaviour e.g. house
training, interest in food, attention and activity, awareness of
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surroundings, compulsive behaviors, circling, tremors,
changes in sleep patterns, stiffness or weakness and
inappropriate vocalization 4. In dogs, the neuro-pathological
changes in the brain of an elderly dog are similar with humans
with some forms of dementia ™ These changes consist of
amyloid plaques, which seem to inhibit neuronal function.
Whereas, the amount of beta amyloid accumulation might
correlate with the extent of cognitive decline ™ 51 Usually
behavioral changes in CDS can be divided into 4 categories
[12: changes in the sleep-wake cycle; reduction in social
interactions; loss of house-training; and disorientation.
According to Landsberg (1995) the changes in brain
neurotransmitters, especially dopamine contribute to the
cognitive decline in senior dogs. The enzyme Monoamine
oxidase-B is responsible for the breakdown of dopamine and
levels of MAOB are increased in the brains of elderly dogs
(16 Selective monoamine oxidase inhibitors especially
dopamine responsible to improve behavior of dogs
experiencing CDS [l It is speculated that medications are
mainly aimed to aid in normalizing dopamine levels. For the
treatment of dogs with CDS, first attempt should be made to
normalize the neurotransmitter levels (dopamine, serotonin,
norepinephrine and acetylcholine) and secondly to slow down
the progression of the disease #” 2%, In Canada and the United
States a selective MAOB inhibitor, selegiline (Anipryl, Pfizer
Animal Health) is approved for use in dogs 7). Selegiline also
have neuroprotective effects and decrease free radical load in
the brain through decreasing free radical production. In
Europe, Nicergoline is used for the treatment of CDS and has
shown improvement in behaviors associated with senility 231,
Nicergoline has alpha-adrenergic effects which increase
vasodiliation, cerebral circulation and stimulates metabolic
activity in the CNS centers %31,

Conclusion

Aging is physiological process that comprises molecular,
cellular and organ-specific change that occurs to all living
organisms which directly related to lifespan and all age-
related diseases to all living beings. Aging affects on various
systems including cardiovascular, renal, hepatic, musculo-
skeletal, eyes and ears. A complete physical examination
along with hemato-biochemical profile might indicate various
age-related diseases which could be managed at earliest and
minimize the effects of ageing on animals, thus increases the
lifespan of the animal.

References

1. Baetge CL, Matthews NS. Anesthesia and analgesia for
geriatric veterinary patients. Vet Clin Small Anim.
2012;42:643-653.

2. Bovee KC. Mythology of protein restriction for dogs with
reduced renal function. Compend Contin Educ Pract Vet.
1999;21:15-20.

3. Chapman BL, Voith VL. Behavior problems in old dogs:
26 cases (1984-1987). JAVMA. 1990;196:944.

4. Cummings BJ, Head E, Afagh AJ, Milgram NW, Cotman
CW. Beta amyloid accumulation correlates with
cognitive dysfunction in the aged canine. Neurobiol
Learn Mem. 1996;66:11-23.

5. Cummings BJ, Head E, Ruehl W. The canine as an
animal model of human aging and dementia. Neurobiol
Aging. 1996; Mar-Apr 17(2):259-68.

6. Debra FH. Behavior Problems in Senior Dogs. ACVC,
2001.

7. Fenner WR. Neurology of the Geriatric Patient. Vet Clin
North Am Small Anim. 3 ed. Vol. 18:711-724.

8. Fischer C. Geriatric Ophthalmology. Vet Clin North Am

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

~1283 7™

https://www.thepharmajournal.com

Small Anim. 1989;19:103-123.

Forciea MA. Geriatric Medicine: History of a Young
Specialty. AMA Journal of Ethics. 2014;16(5):385-389.
Fujita S, Volpi E. Nutrition and sarcopenia of aging. Nutr
Res Rev. 2004;17:69-75.

Han SS, Kim KW, Kim KI. Lean mass index: a better
predictor of mortality than body mass index in elderly
Asians. J Am Geriatr Soc. 2010;58:312-17.

Hart BL, Hart LA. Selecting, raising and caring for dogs
to avoid problem aggression. JAVMA. 1997;210:1129-
134,

Krawiec DR. Urologic Disorders of the Geriatric Dog.
Vet Clin North Am Small Anim. 1st ed. Vol.19, pp 76.
Laflamme DP. Nutritional care for aging cats and dogs.
Vet Clin Small Anim. 2012;42:769-791.

Landsberg GM, Ruehl W. Geriatric Behavioral Problems.
Vet Clin North Am Small Anim. 1997;27:1537-1559.
Landsberg GM. The most common behavior problems in
older dogs. Vet Med. 1995;90:16.

Landsberg G. Diagnosing Cognitive Dysfunction
Syndrome, Educational Publication. Pfizer Animal
Health, 1998.

Liu H, Graber TG, Ferguson-Stegall L, Thompson LV.
Gait and Cognition: A Complementary Approach to
Understanding Brain Function and the Risk of Falling. J
Am Geriatr Soc. 2012;60(11):2127-2136.

Milgram NW, Ivy GO, Head E. The effect of L-Deprenyl
on behavior, cognitive function and biogenic amines in
the dog. Neurochem Res. 1993;18(12):1211-1219.
Montero-Odasso M, Verghese J, Beauchet O, Hausdorff
JM. Gait and Cognition: A Complementary Approach to
Understanding Brain Function and the Risk of Falling. J
Am Geriatr Soc. 2012;60(11):2127-2136.

Mosier JE. Effect of Aging on the Body Systems of the
dog. Vet Clin North Am Small Anim. 1989;19(1):9-11.
Patricia MD. The Golden Years - Managing the Health of
Geriatric Animals. NAVC Conference; c2013.

Postal JM. Effectiveness of Nicergoline in improving
behavioral modifications associated with senility in dogs.
Rhone Merieux Publication, France, 15-18.

Ruehl W, DePaoli AC, Bruyette DS. L-Deprenyl for
treatment of behavioral and cognitive problems in dogs:
preliminary report of an open-label trial. Appl Anim
Behav Sci. 1994;32(2):191.

Ruehl WW, Hart BL. Canine Cognitive Dysfunction. In:
Dodman NH, Shuster L, editors. Pharmacology of
Animal Behavior Disorders. Boston: Blackwell Science;
1998. pp. 283-304.

Ruehl WW, Entriken TL, Muggenburg BA. Treatment
with I-deprenyl prolongs life in elderly dogs. Life
Sciences. 1997;61(11):1037.

Ruehl WW. Anipryl: hope for controlling canine
cognitive dysfunction syndrome. In: Pfizer Animal
Health, editor. Topics in Veterinary Medicine. 1999;8-12.
Sorjonen DC. Neurologic and Otologic Disorders of
Geriatric Patients. Vet Clin North Am Small Anim. 1st
ed. p. 131-132.

Warshaw GA, Thomas DC, Callahan EH, Bragg EJ,
Shaull RW, Lindsell CJ, Goldenhar LM. A National
Survey on the Current Status of General Internal
Medicine Residency Education in Geriatric Medicine. J
Gen Intern Med. 2003;18:679-684.

Whitson HE, Thielke S, Diehr R, O’Hare AM, Chaves
PH, Zakai NA, Arnold A, Chaudhry S, Ives D, Newman
AB. Patterns and Predictors of Recovery from
Exhaustion in Older Adults: The Cardiovascular Health
Study. J Am Geriatr Soc. 2011;59(2):207-213.


https://www.thepharmajournal.com/

