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Abstract:

Stress is the common psychological discomfort. Stress generally physical, psychological, acute stress and
chronic stress. The factors which cause the mental stress are called stressors. Stress can affect various organ
systems in our body.

Mental stress may alter immune system and cause vulnerability to infections. It affects both cell mediated and
humoral immunity.

Physical and psychological stress causes the activation of Hypothalamic pituitary adrenal axis. And
hypothalamus increase the release of corticotrophin releasing hormone [CRH] and anterior pituitary release
adrenocorticotrophin hormone. Thus, increase serum levels of corticosteroids.

Psychological stress can promote the infectious diseases like tuberculosis. Also, Herpes simplex and Epstein
Barr virus infection may re-activate because of mental stress.

The psychological stress has high impact on immune system in various levels. Because novel diseases like
COVID - 19 largely effected by psychological stress. The research and practice on stress reduction techniques

are highly relevant can be considered as useful prevention
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method.

Introduction:

According to William C Stress is a physical, mental,
or emotional factor that causes bodily or mental
tension.! Stress is the common psychological
discomfort. Stress generally physical, psychological,
acute stress and chronic stress. The factors which
cause the mental stress is called stressors. Mainly
stress is caused by emotional factors, health issues,
work pressure, academics, bereavement, financial or
environmental factors.

Commonly stress produce symptoms like confusion,
restlessness, nausea, vomiting, headache etc.
Excessive stress may form diabetes, ulcer,
cardiovascular disorders.’

Psychosocial factors are the major influence of many
diseases. Stress can affect various organ systems in
our body. Mental stress may alter immune system
and cause vulnerability to infections.>The main role
of immune system in our body to differentiate self
and non - self agents. The immune system, detect
antigens like viruses, bacteria and protect our body
by production of antibodies.’

Various type of stresses differently effect production
of stress hormones. *Most of cases immune system
downregulated by mental stress. But some cases
inter-individual variation takes place.® Stress induced
immune  modifications mainly by increased
production of glucocorticoids. ’

It effects both cell mediated and humoral immunity.
Stress causes changes in T- Lymphocytes, Natural
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killer [NK] cells, Nerve Growth Factor [ NGF], C -
reactive proteins etc. °The immune system effected
mainly by Wiring system in lymphoid organs and
soluble connection in neuro endocrine system.

The immunological system changes mainly effect on
in the case of infectious diseases. Also reduce wound
healing, failure in vaccine responses, chance of
cancer or other diseases.?

Stress has detrimental effect on neuroendocrine
immune system by various aspects. The persons who
have psychological stress must be assessed and
preventive measures to take reduce detrimental
alteration in immune system.

Self-assessment tools or questionnaires by health
professionals can apply to mind-fulness based stress
reduction [MBSR], progressive muscle relaxation,
nutritional interventions, better sleep techniques can
apply to reduce the psychological stress. °But the
stress induced multiorgan system changes less
discussed and underestimated.

1.Effect of stress on neuroendocrine system

Physical and psychological stress causes the
activation of Hypothalamic-pituitary adrenal axis.
And hypothalamus increase the release of
corticotrophin releasing hormone [CRH] and anterior
pituitary release adrenocorticotrophin hormone. Thus,
increase serum levels of corticosteroids.

Also, the stress induced activation of sympathetic
system  will produce increased level of
catecholamines in blood. They bind to G protein
coupled glucocorticoid receptors and increase Camp.
So that immune down regulation takes place.

The Prolactin and Growth hormone secretion
increased in stress; it has immune-stimulating
mechanism.®

Effect of stress on T — Lymphocytes

Natural Killer cells, N K Cells are part of T
lymphocyte. It has role in killing of virus, bacteria
etc. Their activity increase level of interferon -gamma
and Interleukin 2. In stress conditions decreased
production of NK cells and subjects are prone to
infections. For example, stress increase chance of
footpad infection by Herpes simplex virus [HSV-1] °

T lymphocytes are main part of cell -mediated
immunity. These are T helper cells, cytotoxic T cells
[ CD 8+ CELLS] secrete cytokines. They also
activate B lymphocytes. Psychological stress in
different population the significant reduction in T
helper cells takes place. Memory of T cells to kill
Epstein — Barr virus also decreases. *°

Effect of stress on B lymphocytes

Engulfment of foreign antigens by antibodies is the
function of B lymphocytes. T cells producing
cytokines promote B cell activation. The Ig A levels
are increased and Ig G, Ig M and salivary IgA levels
as unchanged.' In some studies Ig G, 1,2, Ig M and
Ig A levels increased due to stress. *2

Effect of stress on cytokines

Cytokines are important part of innate and adaptive
immune system. Cytokines include Interleukins,
Tumor necrosis factor etc. The caregivers of
Alzheimer’s patients having high stress and IL-6
found to be higher.”® IL-6 production also high in
dermatological patients with marital stress.** 1L-6
also increased in the time influenza vaccination in
persons having stress compared to normal persons.™

Effect of C reactive proteins

C reactive protein formed in liver after the
inflammation. High C reactive protein level in the
persons who have stress compared to other persons.*®
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Figure 1.1: Modifications of immune system by psychological stress®

2. Effect of stress on infective diseases

Stress can suppress immunological reactions.
Psychological stress can promote the infectious
diseases like tuberculosis. Also, Herpes simplex and
Epstein Barr virus infection may re-activate because
of mental stress. In various studies reactivation of
latent viruses like cytomegalovirus [CMV], Herpes
virus formed the persons having stress by

bereavement, marital problems, caregiving activity to
Alzheimer’s patients.'"*°

Effect of stress on viral infections and COVID 19

The stress induced immunological downregulation
cause increase chance of virus to overcome human
immune system. The first line defense mechanism
like lysozyme / mucosal Ig A are inhibited by
psychosocial factors®.
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The prolonged stress will make vulnerable to viral
infections like Coxsackievirus by entrance through
mucous membranes®:. Rhinovirus and corona virus
have same effect on stressed individuals [ stress o

The Human-Immuno Deficiency virus induced CD
4+ count decline, disease progression and mortality
are significantly affected by stress. Rapid worsening
of disease conditions of AIDS in stressed individuals.
The HIV treatment mainly depends on viral load and
CD 4+ declining.

The corona virus will exploit the Angiotensin
converting enzyme 2 [ ACE-2] in pneumocytes.
Entrance to Pneumocytes is major obstacle to alveoli.
The stress also this mechanism of COVID -19%.

In case of innate immune system, the sympathetic
system activated by stress, thus reduction of innate
immune system activity occurs. The depletion of type
1 interferon system in lymphoid organs®®.So in viral
diseases especially COVID -19 interferon therapy is a
part of treatment®.

In stressed individuals, cortisol production forms
more vulnerability to respiratory infections by
reduction of NK cells %.

Besides  downregulation of  proinflammatory
cytokines by alteration of NFKB receptor by
glucocorticoids®®.

In viral infection the high cortisol production in long
time may be downregulate the glucocorticoid
receptors  and increasing production of
proinflammatory cytokines ’. It is named as cytokine
storm also found in COVID -19 patients. The
antibody production against viruses is reduced by
cortisol production®. The patients with cytokine
storm in COVID-19 efficiently responds to
treatments. Cytokine storm increase production of IL-
1, IL-6 and Tumor Necrosis Factor [TNF]?°. But the
prolonged effect of stress induced cytokine storm
leads to immune-compromisation. The resistance of
glucocorticoids can be treated by high dose
exogenous steroids™.

In obese patients with stress have a tendency to
produce high amount of IL-6 in relatively low -grade
infections. That produce detrimental effect 3. The
high production of IL-6 cause reduction in CD8+
cells and NK cells. It forms increase severity of

COVID-19 infection®. Stress will also produce pile-
up of immature myeloid derived suppressor cells **. It
also counter-act the production of NK cells and CD 8
+ cells®. Stress in obese patients forms high IL-6
associated reduction in CD 8+ cells important role in
COVID -19%.

Obesity leads to diabetes and cardiovascular diseases
30. Obese patients with diabetes are highly
susceptible for COVID -19 Infections®. Stressed
patients with obesity, old age and nicotine use
increase severity of COVID -19 infection®.

3. Stress induced alteration of immune reaction in
vaccination

In case of viral vaccines response of immune system
through both antibodies and specific T cell response.
And in case of bacterial vaccine antibody response
only. Four-fold increase of Ig G antibodies is
considered limit of protection. But in case of
Psychological stress no adequate increase in number
of antibodies. After the 1-2 month of vaccination and
6 month of vaccination antibodies are counted. But
there is no significant increase in antibodies.*

A study on medical students having stress found that
the significant low level of antibody response and T
cell response after Hepatitis B vaccination.®’

Decrease the stability of Ig G antibody response in
the time of Pneumococcal vaccination in persons
having high amount of stress. Specific T cell
mediated response to vaccination also small in
caregivers of dementia patients.*

There is significant reduction in natural Killer cell
cytotoxicity and lymphocyte proliferation to mitogen
after influenza vaccination in persons having any
type of stress. Also, reduction in antibody titer per
month in case of stress.

Persons suffering stress events have no increase in
antibody concentration after influenza vaccination to
meet the protection criteria.*®

4. Effect of stress on Alzheimer’s disease

Stress has major role in formation and progression of
inflammatory and neurodegenerative disorders.
Alzheimer’s disease caused by neuroinflammation
and degeneration. Stress induced inflammation in
hypothalamus and amygdala takes place. By the
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activation of microglia and immune system
phosphorylation ~ of  Taue,  production  of
proinflammatory cytokines, microvascular damages
are produced. These lead to significant loss of
neurons.

The stress induced immune reactions causing release
of histamine and production of neuroinflammation.
These may lead to Migraine and headache.*

5. Effect of stress on periodontitis

Stress induced adrenergic stimulation promotes
differentiation and maturation of T cells.

By activation of different autonomic nervous system
pathways and release of hormones & neuropeptides
reduction in immunological reaction. It leads to more
chance for bacterial gingivitis and periodontitis.*’

The interleukin 1 beta have major role in periodontal
disease. It is the major osteoclast activating factor.
Psychological stress events increase plague induced
IL 1 beta levels. And also decrease in salivary Ig A
leads to risk of bone resorption and periodontal
disease.”!

6. Relationship between stress and cancer

By the exposure of carcinogen DNA mutation takes
occur and uncontrolled growth occur in cancer. The
tumor cells killed by NK cells in human body. But
the persons who have stress have low level of NK
cells leads to rapid growth of tumors.

And the sympathetic nerve stimulation leads to
production of cytokines. Cytokines like matrix
metalloproteinase 2 [MPP-2], MMP-9 and Vascular
endothelial factor forming high invasion of cancer
cells.*?

7. Stress on Wound healing

First stages of inflammation like phagocytosis by
neutrophils are part of wound healing. In case of
stress high cortisol level leads to slows down wound
healing process by reduction of proinflammatory
cytokines, decrease cellularization etc.?

In case of blister wound the reduction of growth
hormone and low level of IL -1 alpha and IL-8 forms
reduction in healing rate.**°

Age related stress effects on immune system

Aging process effect the stress induced
immunosuppression. These effects more effected in
older than younger persons. And also, pre-natal or
young age stress may produce malabsorptive immune
responses in further ages.*

Stress on primary defense mechanism

The act as a barrier for foreign substances. But stress
directly decrease skin hydration level. Besides
histamine released from mast cells and other
increased cytokines by stress also reduce barrier
function®’.

The skin barrier function highly influenced by HPA
axis modification by stress®®. The skin barrier
dysfunction also by modification in nicotine receptors
in epithelial cells.”

Effect on other diseases
Stress induced increase in IL -6 also cause chance of

diabetes, cardiovascular disorders and mental
diseases.™
Conclusion
The psychological stress has high impact on immune
system in various levels. Various individual
differences in severity of disease have a

psychological stress alteration. The study on immune
system changes related to stress is an ongoing
process. Because novel diseases like COVID — 19
largely effected by psychological stress. The research
and practice on stress reduction techniques are highly
relevant can be considered as useful prevention
method.
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