Inflammatory Diseases,
Processes and Outcomes

Dr Linda Mayer and Prof Rashid Bhikha
TI bb December 2013

A Science of Medicine
The Art of Care

The underlying causes for many diseases are the result of chronic
systemic inflammation, such as obesity, diabetes, inflammatory bowel disease, rheumatoid
arthritis, and osteoarthritis, vascular diseases and even cancer and Alzheimer’s disease.

Lifestyle-related diseases are becoming more synonymous with chronic systemic
inflammation because of an imbalance of the internal environment in the body.

Atherosclerosis is now recognized as a diffuse, multisystemic, and chronic inflammatory
disorder involving the vascular, metabolic, and immune systems, with various local and
systemic manifestations.’

Considerable evidence gained over the past decade has supported the conclusion that
neuro-inflammation is associated with Alzheimer's disease pathology.’

Low-grade infection plays a significant role in cardiovascular disease. Chlamydia
pneumoniae, helicobacter pylori, herpes simplex virus, streptococcus, or cytomegalovirus,
can lead to chronic inflammation. This results in high levels of C-reactive protein (CRP),
which is produced in the liver, and which indicates chronic inflammation. Initially it is
produced to fight infection, help clear away dead bacteria, and promote healing. As long as
inflammation persists, blood levels of CRP remain high. If this condition is prolonged, it will
likely play a role in atherosclerosis. CRP levels are one of the best tools for identifying
future risk of cardiovascular disease.?

Inflammation may occur in the absence of infection when tissues are damaged, and this
inappropriate response contributes to diseases such as heart attacks and strokes.
Researchers at the University of Calgary are using an innovative new imaging technique to
study how white blood cells (neutrophils) respond to inflammation, and have revealed new
targets to inhibit the response. This is done by examining real-time videos of the white



blood cells activity at the sites of inflammation. Damaged tissue can release signals that
attract white blood cells, and blocking this signal can prevent inappropriate inflammation.”

Researchers examined levels of several inflammatory markers. People who were
metabolically healthy had reduced counts of white blood cells and acute-phase response
proteins, which proliferate when inflammation occurs. Metabolically healthy people also
had higher levels of adiponectin, a hormone that has an anti-inflammatory effect, compared
to their metabolically unhealthy counterparts. Researchers found this inflammatory profile
in both obese and lean people who were metabolically healthy. "Regardless of their body
mass index, people with favorable inflammatory profiles also tended to have healthy
metabolic profiles."”

The British Journal of Diabetes and Vascular disease has shown an important relationship
between systemic inflammation and markers of liver function in overweight women. There
is an incremental increase in the number of features of the metabolic syndrome and liver
enzyme abnormalities, with increasing inflammation.®

Three Main Processes in Inflammation

1. The arterioles supply blood to the injury, resulting in an increase in its blood flow.
There are changes in the vascular flow.

2. The capillaries become more permeable enabling blood proteins and fluid to
penetrate into the interstitial spaces, i.e. between the tissues. This leakage of fluid is
exudate, not transudate.

3. The neutrophils as well as macrophages move out of the capillaries and venules into
the interstitial spaces. Both neutrophils and macrophages are white blood cells
which have the ability to digest the invading microorganism.

Acute inflammation - pathway 1

The acute inflammatory response is the initial and rapid response of the body to the
offending agent. It is of short duration, usually lasting from a few minutes to several days.

Sudden changes in excess of qualities will result in symptoms, which manifest at the
gualitative level — acute conditions - and may impair functions of the body. Examples
include rhinitis and seasonal affective rhinitis:

There is a formation of inflammatory exudates, which is a slow release of liquid, which
contains proteins and leucocytes (white blood cells). They pass through the walls of intact
vessels into the tissues which then become inflamed.

Its aim is to defend the body from further damage and/or invasion of pathogens. It does
this by:



* Altering the vascular permeability of the capillaries;
* Increasing the flow of blood;
* Changing the structure of the cells to enable leucocytes and plasma proteins to leave

the circulation and to accumulate at the site of the injury, in order to eliminate the
offending agent.

This phase may be accompanied by the five cardinal signs of inflammation, which typically
lasts for about 1-3 days. Not all of these signs may be present.

Examples of Acute Inflammation of Pathway 1:

* Acute rhinitis, also known as ‘hay fever’ — has qualities of Dryness with Heat.
* Acute bronchitis — has qualities of Heat with Dryness.
* Conjunctivitis — has qualities of Heat with Dryness.

Chronic inflammation - Pathway 2

Chronic inflammation may be due to continued physical or chemical stress, such as smoking,
or infection. More often it is the result of biochemical influences, such as the imbalance of
dietary fats, absence of specific substances that adversely affect the production of ant-
inflammatory cells, as well as specific nutrient problems.’

Examples of Chronic Inflammation of Pathway 2:

* Tuberculosis - has qualities of Heat with Dryness.

* Bronchial asthma — of a Phlegmatic nature, has qualities of Cold with Moistness.
* Bronchial asthma — of a Melancholic nature, has qualities of Dryness with Cold.
* Rheumatoid arthritis — has qualities of Moistness with Heat.

Homeostasis and health are restored when inflammation is limited by anti-inflammatory
responses that are redundant, rapid, reversible, localized, and adaptive to changes in input
and integrated by the nervous system.®

Steps in the process of inflammation

Damaged tissues release histamine which causes increased blood flow to the site.
Histamines dilate the capillaries and cause a leakage of fluid which releases phagocytes
and clotting factors.

3. Phagocytes engulf debris, bacteria and dead cells.

4. Platelets move out of the capillaries to seal wound.

The Stages of Inflammation

1. The first stage - The irritation



The irritation results in an inflammation in an effort for the body to aid in the healing
process.

2. The second stage — Suppuration (the formation of pus)
The body produces pus in an effort to expel the toxins out of the body. The
chemicals produced as a response to the damaged cells include histamine,
bradykinin, and prostaglandins, which attract white blood cells called phagocytes
that "eat" germs and dead or damaged cells. This process is called phagocytosis.
Phagocytes eventually die. Pus is formed from a collection of dead tissue, dead
bacteria, and live and dead phagocytes.’

3. The third stage — Granulation
Granulation is the formation of rounded, fleshy masses of tissue which is formed in
the wound, which aids in the healing response.®

The Histology of Inflammation

There is a complex series of events:

* Dilatation of the arterioles, capillaries and venules;

* Thereis anincrease in permeability and blood flow;

* There is an exudation of fluids, including plasma proteins, and
* There is leucocyte migrationto the site of the focal point.*!

Outcomes of Inflammation

1. Complete resolution or remission
Physis has restored the harmony of the body. There are no permanent damages
incurred in the body.

2. Healing by fibrosis occurs when:

* There is substantial loss of tissue

* Inflammation occurs in tissue which is unable to regenerate

* There is an excess of fibrin exudates which cannot be cleared. Fibrosis is the
thickening and scarring of connective tissue, usually as a result of a physical injury
and inflammation. In complete resolution and healing by fibrosis, connective tissue
grows into the damaged tissue.

3. Formation of an abscess
Pus accumulates around the inflamed tissue, such as a boil, which has qualities of
Dryness and Heat. Pus contains dead white blood cells, bacteria (alive and dead),
and fragments of dead tissue. The reason for the formation of an abscess is the
inability of Physis to overcome the offending agent, which is often from a bacterial
infection.

4. Chronic inflammation occurs when:

* There is persistence of the agent causing the inflammation



There is interference with the normal process of healing, which prevents Physis from
overcoming and destroying the offending agent. The inflammation remains
unresolved.

Chronic inflammation is a long-term inflammation, which can last for several months

and even years. It can result from:

Failure to eliminate whatever was causing an acute inflammation
A chronic irritant of low intensity that persists.

Examples of diseases and conditions with chronic inflammation include: asthma,
chronic peptic ulcer, tuberculosis, rheumatoid arthritis, chronic periodontitis,
ulcerative colitis and Crohn's disease, chronic sinusitis, and chronic

active hepatitis (there are many more).*

Factors affecting the outcome of acute inflammation
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The severity of tissue damage.

The capacity of cells to divide.

The type of agent causing the damage.
The responsiveness of the host.

The site involved.

Examples of Inflammation of Tissues
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Inflammation of the membranes of the nervous system - covering the brain and
spinal cord producing, meningitis or of the brain itself, producing encephalitis.
Inflammation of the heart - producing myocarditis or endocarditis.
Inflammation of joints - producing rheumatoid arthritis.

Inflammation of the gut - causing inflammatory bowel disease.

Inflammation of the lung - causing pneumonia.*

The following examples will be discussed from a Tibb perspective, from pathway 1 and

pathway 2:

A. Pathway 1 from a Tibb perspective

The following examples of rhinitis and seasonal rhinitis will illustrate the inflammatory

process of pathway 1:

The Inflammatory Nature of Rhinitis

Rhinitis is inflammation of the mucous membrane of the nose. In acute catarrhal rhinitis, or

coryza, there is an acute congestion of the mucous membrane of the nose, marked by

dryness, followed by increases mucous secretion from the membrane, impeded respiration



through the nose, and pain.'! This may also be accompanied by sneezing, itching of the nose
and postnasal discharge.

The allergic inflammatory cascade is often characterized as having 3 components, including
sensitization followed by an early- and late-phase response. These pathways work together
within a complex interaction of a variety of cells, mediators and cytokines. It is within these
pathways that targets for immunomodulation offer the greatest opportunities for
pharmacologic interventions to prevent or ameliorate the signs and symptoms of allergic
rhinitis."

From a morphologic standpoint, the inflammatory nature of allergic rhinitis is readily
apparent by the characteristic presence of basophilic and eosinophilic cells in nasal
secretions, accompanied by mast cell and eosinophil infiltration of the epithelium and an
increase in mucosal antigen-presenting cells, activated T lymphocytes, and up regulated
endothelial expression of adhesion molecules.

Seasonal Allergic Rhinitis (SAR)

In seasonal allergic rhinitis antibodies coating the mucosa of the nose and
conjunctiva and specific to a given pollen (antigen), combines with the pollen. This results in
cell injury, causing a large amount of secretions, oedema of the mucosa, sneezing and local
itching. When the offending pollen is blown away, or flushed out of the nasal passages with
a nasal spray, the allergic condition ceases.

The cause of this cell stimulation is due to the release of histamine, which is a chemical
compound of mammalian tissues Histamine causes:

* Dilation of capillaries,

* Contraction of smooth muscles, and

* Stimulation of gastric acid secretion that is released during allergic reactions causing
the decarboxylation of histidine.™

Relief may be obtained by:

* Hypo-sensitization by repeated infections of the offending pollens in low
concentrations.

* Administering anti-histamines, such as allergy pills or nasal sprays.
* Removal of the offending pollen, such as the use of an air conditioner in the home.

* Suppression of the immune response by means of corticosteroids.**



Tibb views seasonal allergic rhinitis as an excess of dryness with heat in the body resulting in
inflammation. The body’s own innate ability to heal itself, known as Physis,reacts by
expelling the toxins from the body by stimulating the Phlegmatic Humour to reduce the
dryness with heat by increasing moistness. This results in a watery nasal discharge,
sneezing, itchy and watery eyes.

Individuals with a dominant/sub dominant bilious temperament (hot and dry) are mostly
predisposed to SAR. Other Temperaments may also be affected by the sudden changes
from a hot/dry environment.™

Treatment is aimed at:

* Avoiding the cause of the allergen.

* Supporting the body to assist in the elimination of toxins, such as:
* Nasalirrigations and steam inhalations.

*  Cupping.

* Tibb medication, such as Joshina

It must be noted that the use of air conditioners increase the qualities of dryness with cold
of the immediate environment.

B. Pathway 2 from a Tibb perspective

The following examples of rheumatoid arthritis and gout will illustrate the inflammatory
process of pathway 2:

Rheumatoid arthritis

This is also known as low grade or systemic inflammation. If the inflammation is prolonged
and has not resolved within a month, then the inflammation becomes chronic. The body
does not have enough energy to cope with the immune defences, as the body is in contact
with a persistent, injurious stimulant. This may last for a few months, which results in
further destruction of tissue, resulting in fibrosis.

Prevention and effective treatment is important in managing chronic inflammation and
reducing the risk of chronic disease.

Tibb’s view on the types of arthritis and their management is dependent on the
temperament of each person. For example, osteoarthritis is linked to an excess of coldness
and dryness, whilst rheumatoid arthritis is generally associated with heat and moisture.
Treatment would therefore be tailor-made to the specific condition, taking into account all
aspects of the patient. In all cases, lifestyle adjustments would be advised. A diet high in



fruit and vegetables, whole grains and increased water intake would be beneficial, and
avoiding caffeine products and smoking is strongly encouraged. Yoga exercises and walking
would also assist patients in delaying degeneration. Tibb practitioners further recommend
cupping and massage to relieve pain.'®

Chronic inflammation may be due to continued physical or chemical stress, such as smoking,
or infection. More often it is the result of biochemical influences, such as the imbalance of
dietary fats, absence of specific substances that adversely affect the production of ant-
inflammatory cells, as well as specific nutrient problems.’

Examples of Chronic Inflammation of Pathway 2:

Tuberculosis - has qualities of Heat with Dryness.
* Bronchial asthma — of a Phlegmatic nature, has qualities of Moistness with Cold.
* Bronchial asthma — of a Melancholic nature, has qualities of Moistness with Heat
beginning stage and can lead to dryness with cold (nodular stage).
* Rheumatoid arthritis — has qualities of Moistness and Heat.

Homeostasis and health are restored when inflammation is limited by anti-inflammatory
responses that are redundant, rapid, reversible, localized, and adaptive to changes in input
and integrated by the nervous system.®

The immune system involuntarily mobilises an inflammatory response to get rid of
pathogenic threats. If the inflammatory response id either deficient or excessive, it will have
dire consequences, as follows:

. If there is a deficient response to the invading organism or substance this will result
in an immunodeficiency, leading to infection and cancer.

. If there is an excessive response this will result in mortality and morbidity, such as in
rheumatoid arthritis, diabetes and Alzheimer’s disease Tracey, 2002). The body tries to

prevent collateral damage to tissues due to excessive immune activation.'”?

Gout

Too much lactic acid results in an excess production of free radicals and
inflammation by changing the pH (potential of Hydrogen) levels in the fluid surrounding the
cells. This results in the poor functioning of muscles, with resultant injuries while doing
exercises or in sports.18



The pH level in the body is the measurement of acidity and alkalinity. Lack of rest and
exercise, chronic stress, and not eating enough fresh fruits and vegetables all contribute to
creating more acidic environment in the body.

The pH level drops when the body becomes acidic, resulting in the loss of calcium and a
depletion of oxygen in the blood. This leads to tiredness and exhaustion and the immune
system is compromised, resulting in the growth of fungi, moulds, parasites, bad bacteria,
and viral infections. Cancer thrives in an acid tissue pH/oxygen deficient environment.

An excess of acid in the blood causes acidic metabolic acidosis, which has destructive
consequences, leading to chronic diseases, inflammation, auto-immune disorders,
accelerated aging, as well as reduced physical performance and low energy.

The alkaline diet is the healthiest one, which is mostly vegetarian, and it includes, for
example, fresh vegetables, some fresh fruits, soy products and some nuts, grains, and
legumes. Foods which promote acidity include, for example, processed foods, white sugar,
caffeine and alcohol.

Gout is inflammation of the joints which is associated with an excess of uric acid in the
blood. Uric acid is produced in the liver and enters the bloodstream. If too much lactic acid
is produced, or if the body excretes too little of the lactic acid, monosodium urate crystals
accumulate, which cause inflammation and pain. People who have gout are more at risk of
developing kidney stones.

Chronic gout occurs can lead to a condition called Tophaceous gout, which is the
accumulation of a large amount of uric acid in the joints, cartilage and bones. The urate
causes a nodule (tophus) which causes an erosion of bone which it is near to. It can cause
inflammation which is similar to an acute gouty attack."

Summary

In Tibb, every illness has one or more identifiable causes/s with a definite pathway from
health to disease, as well as the reversal of a diseased state to health. Tibb believes that a
disease results from an alteration in the temperament, humour, structure and function of a
cell, tissue or organ of an individual from any internal or external cause.Pathology is viewed
by Tibb as a state of imbalance in the body which alters the stability of the internal
environment of the body.

Acute inflammation is the initial and rapid response of the body to try to get rid of the
offending agent, which may temporarily impair the functioning of the body, as in rhinitis.

Chronic inflammation is a long-term inflammatory response as a result of the failure of the
body to rid itself of the offending agent, as in rheumatoid arthritis.

Inflammation actually assists the body to heal wounds and damaged tissue, which would
otherwise cause more and more destruction of the affected tissue and organ. The stages



and processes of inflammation play an integral role in the healing response by releasing

immune cells into the bloodstream. Inflammation prevents the spread of damaged cells to

other areas of the body by getting rid of the dead cells.

However the inflammatory responses may be harmful, such as in an anaphylactic shock or

it may form fibrous bands and plaques, leading to intestinal obstruction and impair the

functioning of the heart.

As inflammation is an important manifestation of the natural body’s response to injury, this

process should not be impeded, but rather to assist Physis to go through the various stages

of the inflammatory process in order to facilitate healing.
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