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Abstract

Effects of canine companionship on human cardiovascular health have been widely
explored and known to be positively related. Nevertheless, the exact mechanisms related
to this phenomenon are yet to be unravelled. A high level of cortisol is associated with
noncommunicable diseases such as hypertension, type 2 diabetes and dyslipidaemia.
Further, dog owners were found to have low cortisol levels. Interestingly neuropeptide
Y (NPY), a neurotransmitter released during acute stress, increases cortisol levels. NPY
has also been implicated in cardiovascular disease. We hypothesize the role of canine
companionship on cardiovascular health via NPY and cortisol in a psycho-neuro-immuno-

endocrine concept.

Keywords: Diabetes mellitus, dogs, dyslipidemia, hypertension, psychological stress

International Journal of Human and Health Sciences Vol. 07 No. 01 January'23 Page : 15-19

DOI: http://dx.doi.org/10.31344/ijhhs.v7i1.491

Introduction

“Dogs are not our whole life, but they make our
lives whole,” says Rodger Caras a photographer
and writer. Canine companionship dates back
to ancient human civilization '. Nowadays,
companionship is acommon reason for having pets,
and most pet owners consider their pet a valued
family member 2. In addition to this psycho-social
relationship, ownership is associated with some
health benefits including cardiovascular health 3.
Nevertheless, the exact mechanisms related to this
phenomenon are yet to be unravelled. Biomarkers
of stress and emotional attachment such as cortisol
are investigated concerning pet ownership-related
cardiovascular health *° A systematic review
revealed a significant reduction of cortisol in
canine companionship and dog-assisted therapy
along with a significant reduction in heart rate,

systolic blood pressure, mean arterial blood
pressure, or total cholesterol level . Therefore, we
hypothesize the role of canine companionship on
cardiovascular health via NPY and cortisol in a
psycho-neuro-immuno-endocrine concept.

The Perspective
Stress and Cardiovascular Disease

The psycho-neuro-immuno-endocrine pathway
explains the role of stress in cardiovascular disease
. The pathway is on the interactions between
the psyche, neural and endocrine functions and
immune responses. The interactions can be altered
by epigenetic factors and major stressors which
act via different pathways and neurotransmitters.
The above alterations could lead to the emergence
of disease °. The risk of incident coronary heart
disease increases in adults with personal or
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occupational stress !°. The above association is
independent of familial background, history of
somatic/psychiatric diseases, and psychiatric
comorbidity !. Further, work stress due to job
strain, effort-reward imbalance, and organizational
injustice is shown to contribute to coronary heart
disease 2. Moreover, an individual’s response to
a stressor, the degree and duration of stress are
influential in the independent association between
stress and cardiovascular disease '’. Therefore,
a multidimensional approach is proposed in the
management of multidimensional cardiovascular
disease by considering stress along with the other
risk factors .

Cortisol, Neuropeptide Y and Cardiovascular
Disease

A positive association between incident
cardiovascular disease and morning plasma
cortisol is evident through a three-method
approach using a prospective nested case-control
study, a meta-analysis of prospective studies
and two-sample Mendelian randomization °. A
high level of cortisol in a human is associated
with hypertension (due to sodium retention and
nitric oxide suppression) '°, glucose intolerance,
insulin resistance, type 2 diabetes '7, endothelial
damage, visceral fat accumulation, impaired
lipid metabolism '®, and immune modulation .
Patients with Cushing’s syndrome experience
high blood pressure due to an adrenocorticotropic
hormone-stimulated increase in cortisol secretion
2. Also, healthy men show elevated blood
pressure when administered with cortisol . And,
09.00 am cortisol levels were strongly associated
with systolic and diastolic blood pressure values,
fasting blood glucose, insulin resistance and fasting
triglyceride in a South Asian cohort*. The cortisol
excretion rate correlated positively with body
mass index, and waist and hip measurements'?.
Further, cortisol regulation has an important
role in therapeutics for cardiovascular disease
9. Moreover, Neuropeptide Y (NPY) stimulates
cortisol secretion thereby potentiating the effects
of cortisol on cardiovascular disease®.

NPY is a 36 amino-acid peptide that is expressed
widely in the central nervous system, with a wide
variety of functions at different neuroanatomic
locations®. The current discussion focuses mostly
on its expression in the limbic system, brainstem,
and hypothalamus, as those areas are thought to be
important for NPY’s role in regulating emotional-
affective behaviour, stress coping and feeding ».
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It is released during acute stress, serving roles in
anxiolysis and neuroprotection. NPY increases
appetite,  vasoconstriction,  blood  pressure,
atherosclerotic plaque formation, arrhythmia 2,
and total and low-density lipoprotein cholesterol
27 Also, it is involved in immune modulation 2°.
Therefore, NPY is associated with feeding disorders,
hypertension and cardiovascular disease *. Further,
NPY regulation has an important role in therapeutics
for cardiovascular disease similar to cortisol *.
Moreover, NPY and its receptors are prospects for
the clinical intervention of metabolic syndrome .

Canine Companionship and Cardiovascular
Disease

Protection against coronary artery disease is an
epiphenomenal benefit of canine companionship.
Dog ownership could buffer the autonomic
responses °° and achieve higher heart rate
variability *' in patients with diabetes mellitus,
hypertension and hyperlipidemia. Improved
survival in myocardial infarction is seen among
elderly pet owners *. Also, it has been shown
that dog owners who regularly walked their dogs
had a lower chance of self-reported hypertension,
diabetes and hypercholesterolemia compared
to non-dog owners **. The above could be due
to the secondary effect of improved physical
activity associated with canine companionship.
Further, dog owners exhibit higher high-density
lipoprotein which might be due to increased
physical activity among them **. Moreover, pet
ownership is associated with lower levels of serum
triglycerides ** and low-density lipoprotein 3.

31

Low cortisol levels are found in dog-assisted
therapy and dog ownership which provides
evidence for the acute and long-term influence of
canine companionship on human cortisol levels.
A high level of cortisol leads to an increase in
the risk factors for cardiovascular disease. Also,
NPY increases cortisol levels. Both cortisol and
NPY are released during acute stress and have
been implicated in cardiovascular disease. If
canine companionship reduces mental stress,
it would potentially reduce the expression of
NPY and decrease the cortisol level. Therefore,
following the psycho-neuro-immuno-endocrine
concept, we hypothesize (Figure 1) that canine
companionship reduces stress and could decrease:
(A) NPY level, (B) cortisol level, and (C) NPY-
induced potentiation of cortisol levels. The net
effect would be a reduction in the end processes
that contribute to cardiovascular disease.
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Figure 1. The hypothetical role of canine
companionship on cardiovascular health via
human neuropeptide Y (NPY) and cortisol: a
psycho-neuro-immuno-endocrine effect.

Canine companionship reduces stress and could
decrease: (A) NPY level, (B) cortisol level, and
(C) NPY-induced potentiation of cortisol level.
The net effect would be a reduction in the end
processes that contribute to cardiovascular disease

Highlights

Effects of canine companionship on human
cardiovascular health have been widely explored
and known to be positively related. Nevertheless,
the exact mechanisms related to this phenomenon
are yet to be unravelled. A high level of cortisol
is associated with noncommunicable diseases
such as hypertension, type 2 diabetes and
dyslipidaemia. Interestingly neuropeptide Y
(NPY), a neurotransmitter released during acute
stress, increases cortisol levels. NPY has also
been implicated with cardiovascular disease.

We hypothesize the role of NPY along with
cortisol towards the association between canine
companionship and cardiovascular health in a
psycho-neuro-immuno-endocrine concept.

Outlook for future research

A community-based, comparative cross-sectional
study or higher-level studies with laboratory
analysis could be conducted among pet dog
owners and, age, and matched individuals who do
not own a pet. The effect of canine companionship
can be evaluated by comparing mental stress,
anthropometric measurements, human NPY,
cortisol and cardiovascular health indices in the
above two groups. Also, a pre-post study with
dog-assisted therapy could be conducted among
healthy volunteers or patients with cardiovascular
diseases to compare their serum NPY, cortisol and
cardiovascular health indices before and after the
intervention. However, canine companionship
or dog-assisted therapy is proposed only as a
complement to well-established cardiovascular
treatment and preventive measures. Also, dog
ownership is not proposed for the primary purpose
of reducing cardiovascular disease risk.
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NPY - Neuropeptide Y
LDL - Low-density lipoprotein
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