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Inhibiting Function of Gene
Treatment of sickle cell anaemia

Aim: To inhibit the function of 11" gene in patient
suffering from sickle cell disease.

Object: To reduce the crisis of patient suffering from
sickle cell by using Ayurvedic medicines.

Summary: Very less literature is available about
sickle cell anaemia, so far as anecdotat part of it is concerned.
What is sickle cell disease (S.C.D)?

Sickle cell disease may be a Heterozygous or a
Homozygous condition.

But more often it is Homozygous condition.
According to my studies S.C.D is Homozygous: Heterozygous
condition.

A patient of S.C.D. shows SS type of Haemoglobin.

But the condition of Morphology of R.B.C varies with
the ratio of SS: A2: F:A

So if the Haemoglobin is totally of SS type then the
R.B.C shows sickle -shaped pattern but if the percentage of
A2 i.e. Adult Haemoglobin and F 1.e. Faetal Haemoglobin is
more than the R.B.C shows Poikilocytosis and Anisocytosis
conditions. R.B.C shows different shapes like hexagonal,
polygonal, teardrop cells, pencil cells like structures. We
already know that valline is replaced by Glutamic Acid in
S.C.D.

In SS: A2 type the friability of R.B.C outer layer is
more so patients of these type require more blood transfusion.

But in SS: F type of Haemoglobin, the irregular
shaped R.B.C agglutinate and forms clamp which causes
ischemia and leads to crisis.
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Signs & Symptoms of S.C.D patients :

1) Inchildhood they get rheumatoid arthritis like symptoms.
2) Sudden fall in Haemoglobin level.

3) Unbearable pain.

4) Involvement of multiple organ.

a) Heapatic failure,
b) Spleenic failure.
c) Renal failure.

5) Dueto frequent haemolysis is high billirubin level because
of which icterus is common in S.C.D patients

6) Bone crush is the chronic condition of S.C.D

7) Necrosis of the joints specially hip joint and shoulder
joints.

What is Sickle cell trait?

Sickle cell trait is a condition where the patient is
Phenotypical normal and Genotypically abnormal.

The allele shows S: A type of Haemoglobin.

So though S.C.D is autosomal recessive disorder but
I have seen in few cases the parents were normal but the
children were showing S type of Haemoglobin.

Teatment :

In Allopathy there is no specific treatment, but when
I started treatment with Avurvedie medicines, we found the
Morphological and Phenotypical changes in R.B.C and
patient. The blood transfusion and the crisis of the patients
stopped.

- Dr. Ashay. H. Nandeshwar
M.D. (Ayu)

Lecturer, Vasantdada Patil
Ayurvedic Medical Collage, Sangli.
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Chapter - 1

Introduction

1.1 Research Question:
Can Ayurvedic medicines cure Sickle-Cell Disease? If it
does, then to what extent and at what rate they cure the disease?

1.2 Intoduction :

When in my Biology class I was taught about Sickle-Cell
Disease, as a junior high school student, I was much struck with
the fact that Sickle-Cell Disease and most of the genetic diseases
are incurable. The knowledge I gained about base substitution
mutation in DNA and the Human Genome Project, showed me
light to the possibility of a cure to the disease. Stem Cell therapy
was the first thing that came into my mind, while thinking of'a cure
to SCD. Eventually I found that researches institutions across the
globe. As a result, bone marrow transplant became a ray of hope
for the sufferers of the disorder, but still, the scientists and doctors
would assert the non-existence of a definite cure to the disease.
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1.3 What is Sickle Cell Disease?

Sickle-Cell Disease (SCD), or sickle-cell anaemia (SCA)
or drepanocytosis is one of the most life-threatening diseases ever
discovered. The disease not only disturbs the life of the patients but
also his family. As there has been no definite treatment or cure for
the disease till date, the patients are very frequently admitted in
hospitals and have to undergo unbearable pain. Some forms of
Sickle-Cell Disease tell us that it is even more fatal than Cancer
and AIDS. In spite of being a very deadly and widespread disorder
in many parts of the country, Government of India has not taken
any serious steps regarding eliminating or researching on the
treatment and cure of SCD. This collection of clinical findings was
unknown until the explaination of sickle cells was given by Chicago
cardiologist and professor of medicine James B. Herrick. The disease
was named “sickle-cell anaemia” by Vernon Mason in 1922.

Sickle cell disease has struck millions of people across the
globe and is predominantly widespread among those whose
ancestors are from sub-Saharan Africa, Spanish-speaking regions
in the Western Hemisphere (South America, the Caribbean, and
Central America), Saudi Arabia, India, and Mediterranean countries
such as Turkey, Greece, and Italy. It affects an estimated 70,000 to
100,000 Americans. The disease occurs in about 1 out of every
500 African Americans births, and about 1 out of every 36,000
Hispanic Americans births. The trait of SCD occurs in about 1 in
12 African Americans. Sickle cell disease is a major public health
concern. From 1989 through 1993, there was an average of 75,000
hospitalizations due to sickle cell disease in the United States, costing
approximately $475 million. During 2005, medical expenditures,
in the US, for children with sickle cell disease averaged $11,702
for children with Medicaid coverage and $14,772 for children with
employer-sponsored insurance. Sickle cell-related death among
African-American children less than 4 years of age fell by 42%
during 1999 to 2002. This coincides with the introduction of a
vaccine that protected against invasive pneumococcal disease in
2000. The disease can be found in people living in parts of the
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world where malaria is or was common. It is believed that people
who carry the sickle cell trait are less likely to catch malaria.

Sickle cell anaemia is an inherited form of anaemia — a
condition in which there aren't enough fit red blood cells to carry
sufficient oxygen throughout the body. In normal condition, the
red blood cells have biconcave shape and are flexible. They can
move easily through the blood vessels. Whereas, in sickle cell
anaemia and other forms of SCD, the red blood cells become rigid,
sticky and are shaped like sickles or crescent moons. These
irregularly shaped cells can get stuck in small blood vessels, which
can slow or block blood flow and oxygen to parts of the body.
There's no cure for most people with sickle cell anaemia. However,
treatments can relieve pain and help prevent further problems
associated with sickle cell anaemia.

Theoretical Basis:

Sickle cell anaemia is a genetic disorder which is inherited
from parents to the offspring. It has been known to be caused by
mutations in the DNA of the RBCs. Mutation is any event that
changes genetic structure; any alteration in the inherited nucleic
acid sequence of the genotype of an organism.

A mutation can just involve one nucleotide or it can even
have an effect on a huge segment of the gene. It is often thought
that a mutation which involves a smaller number of nitrogenous
bases in the DNA will be less significant than one where a larger
number of bases are changed. In the gene that controls sickle-cell
anaemia a alteration of just one base lead to a protein with one
amino acid distorted and the resulting disease. Haemoglobin is made
of four polypeptide chains: two alpha chains and two beta chains.
When an A to T base substitution occurs in the region of the gene
coding for the 6th amino acid in the beta chain, the codon GAG
(glutamic acid) becomes GTG (valine).
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Hormal Red Blood Cells and Sickle Cells

Glu replaced by
Val in fchains

Blockage

Necratic
tubules
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The resulting polypeptide is different and the haemoglobin
formed is commonly known as HbS; the normal’ haemoglobin is
known as HbA. The result of this is a slightly different structure, by
one amino acid of the haemoglobin molecule which makes it
crystallise at low oxygen levels (e.g. in the capillaries). The
erythrocyte in which the haemoglobin can be found will then change
from a biconcave shape into a sickle-cell shape (see Figure 404)
and can block the small capillaries, and is less efficient at transporting
oxygen. Even when the oxygen concentration increases again, the
cells keep their sickle shape.

The symptoms of sickle-cell anaemia are acute anaemia,
which causes physical weakness. The lack of oxygen may be severe
enough to cause damage to the heart and kidneys or even death (in
homozygous individuals). The gene for sickle-cell anaemia is co-
dominant with the “normal” allele although the latter is expressed
more strongly in the heterozygous individual. Heterozygous
individuals (carriers) have some HbS but more normal haemoglobin.
They may suffer from mild anaemia.

The selective advantage of being a carrier is found in
malaria infested areas. Plasmodium (the protist causing malaria)
cannot reproduce in erythrocytes with HbS. This means that
individuals heterozygous for the sickle-cell trait have a reduced
chance of contracting malaria. Natural selection has ensured that
the sickle-cell trait is more common among people living in malaria-
infested areas such as West Africa. As the African-American
population largely originates from this area, the trait is found in
frequencies higher than usual in this group. Carriers may not be
aware of the fact that they possess the sickle-cell allele and are
capable of passing it on to their children. If two carriers have a
child, there is a 1 in 4 (25%) chance of the child having the disease.
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Therefore, it is important that people who may be carriers,
are tested to confirm the presence or absence of the sickle cell
allele. If a female carrier is pregnant and the father is also a carrier,
it is possible to test using amniocentesis or chorionic villi sampling
(refer to Topic 4.2.6) to see if the child will have sickle-cell anemia.
Should this be the case, then the parents may decide to discontinue
the pregnancy. There are no easy answers to this problem. A great
deal of research is being done about treating sickle-cell anemia
including bone marrow transplant and/or blood stem cell treatment.
Gene therapy is also a possibility but research is in an early stage.

Symptoms:
Signs and symptoms of sickle cell anaemia usually show
up after an infant is 4 months old and may include:

1. Anaemia :

Sickle cells are fragile. They break apart easily and die, leaving
you chronically short on red blood cells. Red blood cells usually
live for about 120 days before they die and need to be replaced.
However, sickle cells die after only 10 to 20 days. The result is
a chronic shortage of red blood cells, known as anaemia.
Without enough red blood cells in circulation, your body can't
get the oxygen it needs to feel energized. That's why anaemia
causes fatigue.
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2. Episodes of pain :
Periodic episodes of pain, called crises, are a major symptom
of sickle cell anaemia. Pain develops when sickle-shaped red
blood cells block blood flow through tiny blood vessels to
your chest, abdomen and joints. Pain can also occur in your
bones. The pain may vary in intensity and can last for a few
hours to a few weeks. Some people experience only a few
episodes of pain. Others experience a dozen or more crises a
year. If a crisis is severe enough, you may need hospitalization
so that pain medication can be injected into your veins
(intravenously).

3. Hand-foot syndrome:
Swollen hands and feet may be the first signs of sickle cell
anaemia in babies. The swelling is caused by sickle-shaped red
blood cells blocking blood flow out of their hands and feet.

4. Jaundice :
Jaundice is a yellowing of the skin and eyes that occurs because
ofliver damage or dysfunction. Occasionally, people who have
sickle cell anaemia have some degree of jaundice because the
liver, which filters harmful substances from the blood, is
overwhelmed by the rapid breakdown of red blood cells. In
people with dark skin, jaundice is visible mostly as yellowing
of the whites of the eyes.

5. Frequent infections:
Sickle cells can damage your spleen, an organ that fights
infection. This may make you more vulnerable to infections.
Doctors commonly give infants and children with sickle cell
anaemia antibiotics to prevent potentially life-threatening
infections, such as pneumonia.

6. Delayed growth:
Red blood cells provide your body with the oxygen and
nutrients you need for growth. A shortage of healthy red blood
cells can slow growth in infants and children and delay puberty
in teenagers.

15 / Sickle Cell Anaemia

7. Vision problems:
Some people with sickle cell anaemia experience vision
problems. Tiny blood vessels that supply your eyes may become
plugged with sickle cells. This can damage the retina — the
portion of the eye that processes visual images.

Ayurveda :

Ayurveda is the oldest surviving complete medical system
in the world. Derived from its ancient Sanskrit roots - ‘ayus' (life)
and ‘ved' (knowledge) — and offering a rich, comprehensive outlook
to a healthy life, its origins go back nearly 5000 years. It was
expounded and practiced by the same spiritual rishis, who laid the
foundations of the Vedic civilisation in India, by organising the
fundamentals of life into proper systems. Ayurveda offers a unique
blend of science and philosophy that balances the physical, mental,
emotional and spiritual components necessary for holistic health.

General Observations about the treatment:

It was observed that after about 1 year of this treatment
the patients stopped having blood transfusion as their haemoglobin
level was rising. The crisis of the patients has also reduced during
the first year of the treatment drastically. The patients reported to
be fully cured from the basic problems caused by SCD such as joint
pain, fever and weakness.
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Chapter - 2

Methodology

2.1 Objectives of study:

1. To verify if the Ayurvedic medicines composed of plant extracts
cure Sickle-Cell Disease.

2. To investigate the extent to which the Ayurvedic medicines cure
SCD.

3. To find out the rate at which they cure SCD.

2.2 HYPOTHESIS

HYPOTHESIS 1 : The Ayurvedic medicines to a large extent help
to cure SCD.

HYPOTHESIS 2 : All the symptoms which are directly related to
abnormality in shape of RBCs will be
cured.

HYPOTHESIS 3 : The medicines will show evident effects on the
shape of RBCs in a year.
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Survey:

20 patients who have been undergoing treatment since 1
year at the clinic were surveyed about the prognosis of their health

problems. The following were the results:

Symptoms Cured or Not
Chronic shortage of RBCs (Anaemia)
Episodes of pain/crisis
Hand-foot syndrome
Jaundice
Complication Cured or Not
Strokes

Acute chest syndrome

Pulmonary hypertension

Organ damage

Blindness

Skin ulcers

Gallstones

Questionnaire:

Q. 1 How long have you been undergoing ayurvedic treatment of

Dr. Nandeshwar?

a. Less than a year b. 1 year

c. More than a year

Sickle Cell Anaemia / 18



Q.2 Which of the following symptoms did you have before
undergoing the treatment?

a. Anaemia

c. Hand-foot syndrome

b. Pain/crisis

d. Jaundice

Q3. How effectively have your symptoms (specified) subsided?

a. Completely

c. Almost completely

Final Experiment:

b. Somewhat

d. Not at all

To verify why the symptoms subsided in SCD cases, an
experiment was conducted. In the experiment I planned to use the
blood samples of 10 different patients, at a regular interval of 2

months.

2.3 Variables :

Dependent Variables (DV)

Total number of blood cells in the sample.
Number of defected cells in the sample.
Number of normal cells in the sample.

Independent
Variables Amount of blood used to prepare each slide.
Controlled | (IV)
Variables Fixed .
Variables Nurpber of blood cells in the sample over a
(Constants) period of time

Uncontrolled Variables

Room temperature

Humidity

Slight Impurities

Drops of solutions clinging on to the walls of
test tubes, syringe, beaker, and thermometer.
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Materials:
Slides Syringe with needles
Droppers Cotton
Leishman stain Spirit
Distilled water

Procedure 1:
Preparing the blood smears

I.

Distilled water was used to clean all the slides. The slides were
then kept open to dry

5 ml syringes were used to take out blood from the patients. In
adult patients, the blood was taken out from a vein in the arm;
and in young children the blood was taken from finger tips.

About 0.5 ml of blood was taken out from each patient.

Each blood sample was then added into a test-tube (cleaned
and dried).

Separate droppers were used to transfer 1 drop of blood from
each sample from the test-tubes to the slides.

The slides were then covered with Leishman stain, and were
then allowed to dry for about 30 minutes each.

Procedure 2:
Viewing the smears under a microscope and counting the cells

I.

The prepared slides were then viewed under an optical
microscope.

A digital camera was used to capture the images from the eye-
piece.

The digital images were then zoomed on a computer and then
counted.
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At the Start of Treament : 4 Months of Treament :

Total number of| Number of | Number of % of defected Total number of| Number of | Number of % of defected
RBCs observed | defected cells | normal Cells cells RBCs observed | defected cells | normal Cells cells
observed observed
129 74 55 57.36434168527132% 93 43 50 46.23655914%

2 Months of Treament : 6 Months of Treament :

Total number of| Number of Number of % of defected Total number of| Number of Number of % of defected
RBCs observed | defected cells | normal Cells cells RBCs observed | defected cells | normal Cells cells
observed observed
131 61 70 46.5648855% 109 24 85 22.01834862385321%
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8 Months of Treament :

12 Months of Treament :

#

Total number of| Number of | Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
108 21 87 19.44444444%,

10 Months of Treament :

Total number of| Number of | Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
110 11 99 10%

14 Months of Treament :

Total number of| Number of | Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
128 15 113 11.71875%

Total number of| Number of Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
105 6 99 5.714285714%
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16 Months of Treament :

20 Months of Treament :

Total number of| Number of Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
101 5 96 4.95049505%
18 Months of Treament :

Total number of| Number of | Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
133 2 131 1.503759398%

22 Months of Treament :

Total number of| Number of Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
87 4 83 4.597701149%

Total number of| Number of Number of % of defected
RBCs observed | defected cells | normal Cells cells
observed
134 1 133 0.7462686567%
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Statistical Analysis : o

Measuring the effect of the medicine 3

% difference

10 | ) . ‘ ;
! | | | |
0 J I_ _I_I_-_l_____l__ 0 5 10 15 20
o 2 4 6 8 10 12 14 16 18

Time unaer treatment (in months)
0 22 '

Time under treatment (in months)
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Limitations and Scope for Improvement:

Improvements in the procedure:

I.

Before using them the slides should be washed with an acid,
then rinsed in distilled water and then air-dried. This is done to
make the slides free of alkaline substances if the cells are going
to adhere.

The slide should be made as soon as possible after the cells have
been taken from the patient and collected in
ethylenediaminetetraacetic acid (EDTA). If you wait too long,
the cells will lose their shape and the true shape is extremely
important for diagnosing. This was a very big limitation in the
experiment.

The blood cells were not properly spread out in the above slides.
This was a very significant limitation of the experiment. Due to
the over-lapping of the blood cells definitely there must have
been an error in counting. To overcome this limitation a thin
capillary tube should have been used to take out the blood sample
on to the slide.

The Science Advisory Board has laid down specific protocols
for preparing blood smears. According to the protocol the
procedure should include the use of Smear Fix© on the wet
preparation of the slide gently into a coplin jar of acetic alcohol
(3% acetic acid in 95% methanol). These two solutions are
fixative which helps to keep the blood cells stable.
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Complications

Sickle cell anaemia can lead to a host of complications,
including:

Stroke. A stroke can occur if sickle cells block blood flow to an
area of your brain. Stroke is one of the most serious
complications of sickle cell anemia. Signs of stroke include
seizures, weakness or numbness of your arms and legs, sudden
speech difficulties, and loss of consciousness. If your baby or
child has any of these signs and symptoms, seek medical
treatment immediately. A stroke can be fatal.

Acute chest syndrome. This life-threatening complication of
sickle cell anaemia causes chest pain, fever and difficulty
breathing. Acute chest syndrome can be caused by a lung
infection or by sickle cells blocking blood vessels in your lungs.
It requires emergency medical treatment with antibiotics, blood
transfusions and drugs that open up airways in your lungs.
Recurrent attacks can damage your lungs.

Pulmonary hypertension. About one-third of people with sickle
cell anemia will eventually develop high blood pressure in their
lungs (pulmonary hypertension). Shortness of breath and
difficulty breathing are common symptoms of this condition,
which can ultimately lead to heart failure.

Organ damage. Sickle cells can block blood flow through blood
vessels, immediately depriving an organ of blood and oxygen.
In sickle cell anemia, blood is also chronically low on oxygen.
Chronic deprivation of oxygen-rich blood can damage nerves
and organs in your body, including your kidneys, liver and spleen.
Organ damage can be fatal.

Blindness. Tiny blood vessels that supply your eyes can get
blocked by sickle cells. Over time, this can damage the retina —
the portion of the eye that processes visual images — and lead
to blindness.

Skin ulcers. Sickle cell anaemia can cause open sores, called
ulcers, on your legs.
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* Gallstones. The breakdown of red blood cells produces a
substance called bilirubin. Bilirubin is responsible for yellowing
of'the skin and eyes (jaundice) in people with sickle cell anemia.
A high level of bilirubin in your body can also lead to gallstones.

* Priapism. Men with sickle cell anaemia may experience painful
erections, a condition called priapism. As occurs in other parts
ofthe body, sickle cells can block the blood vessels in the penis.
This can damage the penis and eventually lead to impotence.

Tests and diagnosis

A blood test can be done for hemoglobin S — the defective
form of hemoglobin that underlies sickle cell anemia. In the United
States, this blood test is part of routine newborn screening done at
the hospital. But older children and adults can be tested too.

In adults, a blood sample is drawn from a vein in the arm.
In young children and babies, the blood sample is usually collected
from a finger or heel. The sample is then sent to a laboratory, where
it's screened for hemoglobin S.

If the screening test is negative, there is no sickle cell gene
present. If the screening test is positive, further tests will be done
to determine whether one or two sickle cell genes are present. People
who have one gene — sickle cell trait — have a fairly small
percentage of hemoglobin S. People with two genes — sickle cell
disease — have a much larger percentage of the defective
hemoglobin.

Treatments and drugs

Bone marrow transplant offers the only potential cure for
sickle cell anemia. But, finding a donor is difficult and the procedure
has serious risks associated with it, including death.

As aresult, treatment for sickle cell anemia is usually aimed
at avoiding crises, relieving symptoms and preventing complications.
If you have sickle cell anemia, you'll need to make regular visits to
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your doctor to check your red blood cell count and monitor your
health. Treatments may include medications to reduce pain and
prevent complications, blood transfusions and supplemental oxygen,
as well as bone marrow transplant.

Medications
Medications used to treat sickle cell anemia include:

*  Antibiotics. Children with sickle cell anemia usually begin taking
the antibiotic penicillin when they're about 2 months of age and
continue taking it until they're 5 years old. Doing so helps prevent
infections, such as pneumonia, which can be life-threatening to
an infant or child with sickle cell anemia. Antibiotics may also
help adults with sickle cell anemia fight certain infections.

* Pain-relieving medications. To relieve pain during a sickle crisis,
your doctor may advise over-the-counter pain relievers and
application of heat to the affected area. You may also need
stronger prescription pain medication.

* Hydroxyurea (Droxia, Hydrea). This prescription drug, normally
used to treat cancer, may be helpful for adults with severe disease.
When taken daily, it reduces the frequency of painful crises and
may reduce the need for blood transfusions. It seems to work
by stimulating production of fetal hemoglobin — a type of
hemoglobin found in newborns that helps prevent the formation
of sickle cells. There is some concern about the possibility that
long-term use of this drug may cause tumors or leukemia in
certain people. Your doctor can help you determine if this drug
may be beneficial for you.

Assessing Stroke Risk

Using a special ultrasound machine (transcranial), doctors
can learn which children have a higher risk of stroke. This test can
be used on children as young as 2, and those who are found to have
a highrisk of stroke are then treated with regular blood transfusions.
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Blood Transfusions

In a red blood cell transfusion, red blood cells are removed
from a supply of donated blood. These donated cells are then given
intravenously to a person with sickle cell anemia.

Blood transfusions increase the number of normal red
blood cells in circulation, helping to relieve anemia. In children
with sickle cell anemia at high risk of stroke, regular blood
transfusions can decrease their risk of stroke.

Blood transfusions carry some risk. Blood contains iron.
Regular blood transfusions cause an excess amount of iron to build
up in your body. Because excess iron can damage your heart, liver
and other organs, people who undergo regular transfusions must
often receive treatment to reduce iron levels. Deferasirox (Exjade)
is an oral medication that can reduce excess iron levels. It can be
used in people older than 2.

Supplemental oxygen

Breathing supplemental oxygen through a breathing mask
adds oxygen to your blood and helps you breathe easier. It may be
helpful if you have acute chest syndrome or a sickle cell crisis.

Bone marrow transplant

This procedure replaces bone marrow affected by sickle
cell anemia with healthy bone marrow from a donor who doesn't
have the disease. It can be a cure, but the procedure is risky, and it's
difficult to find suitable donors. Researchers are still studying bone
marrow transplants for people with sickle cell anemia. Currently,
the procedure is recommended only for people who have significant
symptoms and problems from sickle cell anemia.

Bone marrow transplant requires a lengthy hospital stay.

After the transplant, you'll need drugs to help prevent rejection of
the donated marrow.
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Treating complications

Doctors treat most complications of sickle cell anemia as
they occur. Treatment may include antibiotics, vitamins, blood
transfusions, pain-relieving medicines, other medications and
possibly surgery, such as to correct vision problems or to remove a
damaged spleen.

Experimental treatments

Scientists continue to gain new insights into the symptoms
and causes of sickle cell anemia. Some possible new treatments
being studied include:

*  Gene therapy. Because sickle cell anemia is caused by a defective
gene, researchers are exploring whether inserting a normal gene
into the bone marrow of people with sickle cell anemia will
result in the production of normal hemoglobin. Scientists are
also exploring the possibility of turning off the defective gene
while reactivating another gene responsible for the production
of fetal hemoglobin — a type of hemoglobin found in newborns
that prevents sickle cells from forming.

*  Butyric acid. Normally used as a food additive, butyric acid
may increase the amount of fetal hemoglobin in the blood.

* Clotrimazole. This over-the-counter antifungal medication helps
to prevent a loss of water from red blood cells, which may reduce
the number of sickle cells that form.

*  Nitric oxide. Sickle cell anemia causes low levels of nitric oxide,
a gas that helps to keep blood vessels open and reduces the
stickiness of red blood cells. Treatment with nitric oxide may
prevent sickle cells from clumping together.

* Nicosan. This is an herbal treatment in early trials in the U.S.
Nicosan has been used to prevent sickle crises in Nigeria.
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Chapter - 3

Immunity & Sickle Cell Anaemia

Definition :-

Resistance of the body against the pathogenic agents is
known as ‘Immunity’.

It is the ability of the body to resist different types of foreign
bodies like bacteria, virus, and toxic substances etc. which enter
the body.

Types :- 2 types - a) innate immunity
b) acquired immunity
a) Innate Immunity :-

It is also called a 'Natural immunity.' It is present from
birth and it is the inborn capacity of the body to resist the entry of
microorganisms into the body.

It includes -

i) Phagocytosis of bacteria and other invaders by WBCs.
i) Cells of tissue macrophages system,

iii) Resistance of skin
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iv) Presence of certain chemical compounds that lysozyme, basic
polypeptide, natural killer lymphocyte.

b) Acquired Immunity :-

It is called as Adoptive Immunity also. Acquired Immunity
is the resistance developed in the body against any specific foreign
body like bacteria, viruses, toxins, vaccines or transplanted tissues.
So it is also called as ‘Specific immunity’.

Types of Acquired Immunity-
a) Active immunity &
b) Passive immunity
Acquired immunity developed by the entrance of any
foreign, foreign body or a vaccine is called’ Active immunity’.
Acquired immunity developed by transferring antibodies,
Serum or lymphocyte from an immune individual is called ‘Passive
Immunity’.

TBypes of Acquired Immunity -
a) Cellular immunity &
b) Humoral immunity

a) Cellular immunity -

Cellulor immunity is by activation of T-lymphocytes which
destroy their organisms, entering the body. This is also called as
‘Cell Mediated immunity or T-ce immunity’.

It is a major defense mechanism against infections.

b) Humoral immunity -

Humoral immunity is by the activation of B-lymphocytes.

This is also called ‘B-cell immunity’.

Lymphocytes Are Responsible for Acquired Immunity -

A) Development of lymphocytes - In fetus, lymphocytes develop
from bone marrow.

The pluripotent hemopoietic stem cells give rise to colony
forming units (CFU) and lymphoid stem cells (LSC).
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LSC give rise to

Lymphoblasts

lymphocytes
B) Location of lymphocytes - most extensively located in lymph
nodes, but they are also found in special lymphoid tissues such
as spleen, submucosal areas of gastrointestinal tract, thymus
and bone marrow.
Humaral immunity
T lymphocyte - thymic & B-lymphocyte - Bursal.
C) Formation of antibodies and sensitized lymphocytes by a lymph
nodes in response to antigens.

D) Thymus gland Pre processes the T-lymphocytes -

1) After origination of T-lymphocytes in the bone marrow 1%
migrate to the thymus gland.

2) They divide rapidly and at the same time develop extreme
diversity for reacting against different specific antigens.

3) One T-lymphocyte develops specific reactivity against one
antigen then the next T-lymphocyte develops specificity against
another antigen.

4) This continues until there are thousands of different types of T-
lymphocytes with specific reactivities against many thousands
of different antigens.

5) Different types of T-lymphocytes now leave the thymus and
spread by blood throughout the body to lodge in lymphoid
tissue everywhere.

E) Liver and Bone Marrow Preprocess the B-lymphocyte -

1)  Inhuman being, B-lymphocytes are known to be preprocessed
in the liver during midfetal life and in the bone marrow during
late fetal life and after birth.

2) B-lymphocytes are diff from T-lymphocytes in 2 ways - one is
-instead of the whole cell developing reactivity against the
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antigen, as occurs for the T-lymphocytes, the B-lymphocytes
actively secrete antibodies that are reactive agents. Second is -
B-lymphocytes have been greater diversity than the
T-lymphocytes, thus forming many millions of types of
B-lymphocytes antibodies with different specific reactivities.

Spleen -
- lymphoid organ
- function of spleen

a) Role in defense of body-
The macrophoges in splenic pulp phagocytose the-
microorganisms and other foreign bodies. Spleen contains
about 25% of T-lymphocyte and 15% of B-lymphocytes and
forms the site of antibody production.

Function of Lymph -
It plays an important role in immunity by transporting lymphocytes.

Liver Functions -

a) The reticuloendothelial cells (kuffer’s cells) of liver play an
important role in the defense of body.

b) Liver is also involved in the detoxification ofthe foreign bodies.
(Detoxification means Reduction of toxic properties of a
poisonous substance).

c) Foreign bodies like bacteria, antigens are swallowed and
digested by reticuloendothelial cells of liver by means of
phagocytosis.

d) The reticuloendothelial cells of liver are also involved in
production of same substances like interleukine and tumour
necrosis factors which activate the immune system of the body.

e) Detoxification - Removal of toxic property of the harmful agent
occur's in 2 ways -

1) Destruction by means of metabolic degradation
ii) by converting toxic substances into non-toxic materials by
means of conjugation with glucuronic acid or sulfates.
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Effect of Sickle Cell Anaemia on Immunity :

So now it is very much clear that near about all the organs
from skin to Bonemarrow are involved in immunity.

So in sickle cell anaemia due to cellular hypoxia the skin
is dry and scaly with rashes. Spleen and liver are also damaged due
to hypoxic changes and shows necrotic changes, due to necrosis
liver and spleen also show dysfunction and do not take active part
in immunization. Bone on later on stages goes in bone crush
condition, equally the bone marrow and thymus and other glands
also suffer from hypoxic shocks so their function in immunity also
hamper in sickle cell anaemia.

So it is clearly seen that sickle cell patients are less immune
and are more susceptible to infections.

*kk
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Chapter - 4

Effect of Blood transfusion
on sickle cell anaemia.

In my practice I have seen doctor’s loading S.C.D. patients
with Blood transfusion. Just like I. V. fluids. They are not bothered
about Iron overload; I have not seen a single patient on Iron chelating
drugs though patients shows hepatomegaly and speenomegaly.

So according to me such type of blood transfusion
ultimately becomes the cause to damage liver spleen and S.C.D.
patient.

So there should be a change in attitude while giving blood
transfusion to patients.

Then transmission of disease from contaminated blood,
the chances are fewer that the patient gets infected due to presence
ofunidentical pathogen or if the blood is donated in window period.

So more blood transfusion more chances are there that

patient will get infected with blood bound disorders.
skskosk
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Chapter - 5

Sickle Cell Anaemia & Multiple
Drug Resistance i.e. M.D.R.

M.D.R. is a term with which every doctor is familiar and
every doctor is encountering challenges against M.D.R. What is
M.D.R.?

M.D.R. is a state were a patient does not respond to
classical group of medicine or regularly used Antibiotics of lower
generation of Antibiotics.

What causes M.D.R.?

1) All the Antibiotics should be prescribed by doctors.

2) Antibiotics should be in proper per kilogram body weight
proportion and it should be taken for the proper course of time
period, but many times some doctors prescribe Antibiotics in
lower doses or in improper dose.

3) Some of the people who consider themselves as doctors and
directly, bring medicines from the Pharmacists.

4) Some people directly purchase medicines from Pharmacists on
pharmacist’s advice as counter sale.
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5) People who don’t take the medicines as per doses or
prescription are responsible to cause M.D.R.
Because of such reasons the pathogen or Bacteria becomes
resistant to the Antibiotics and they are not completely eradicated
i.e. it does not respond to the standard medication.

How MD.R. is related with Sickle Cell Anaemia patient ?

Sickle Cell Anaemic patients suffering increases in infection
so if a patient is having M.D.R then’they will not respond to their
regular Antibiotics and he will have to get hospitalized and will
have to put on higher generation of Antibiotics.

So if Sickle Cell anaemic patient wants to lead a healthy
life then they will have to take proper medication as advised by the
proper Registered Doctor and should follow the proper course of
treatment.

They should not take self medication because it can cost
their life.

Case : One of my patient name unexposed due to medical
ethics, his father used to tamper with the doses of Antibiotics, few
months back he started getting frequent attack of fever, his father
used to rush at me and used to shout at me.

Then one day I scold him and convince him that his son is
having M.D.R. and he is not responding to cefexime he will have to
start higher generation of Antibiotics. Then I took appointment of
Dr. Sakhare from Wokhart hospital and started higher generation
of the medicine and today the patient is completely well.

How to prevent M.D.R.?

1. Follow the instruction of your doctor.

2. Don’t take Antibiotics on your own.

3. Don’t stop Antibiotics yourself.

4. Don’t purchase Antibiotics directly from pharmacists.

5. After getting relief from the symptoms of the illness don’t stop

the medicines finish the complete course.

Sickle Cell Anaemia / 42



Chapter - 6

Anaemia urg

An Ayurvedic Concept
e Sitg sfer fRu |

Anaemia is defined as the decreased oxygen carrying
capacity of the blood.

Pandu :- In this disease the complexion of'the patient turns
whitish yellow i.e. pallor. Hence it is termed as Pandu Roga.

Pathology of Anaemia :
IRHR FquTaHe 9 fearasdtg dieur |
eI IS <t qrRead qTogRal Faf=T 11 3. 9.97.83

* From this shloka it is clear that the above factors aggrivates
the Tridosha which in turn are responsible for vitiation of blood,
resulting into whitish-yellow colour of the skin (pale colour).

» Here there is (impurity) of blood but not deficiency of rakta
dhatu.

* Harit Samhita also mentioned about the vitiation of blood.

* According to charak Chkitsa 16, the signs & symptoms of
disease are as follows. (Riseq IFdiseaaewd! F:AR:| Rifde=a: |
quef oY)
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« If we happen to see the sequence of the dhatu, Rasa dhatu
comes first followed by Rakta, Maunsa, Meda etc. we realize
that our physicians might have confused whether the pale colour
of the skin is responsible for deficiency of blood or vice versa.
But according to aeitology, without the cause / factors there is
no disease; and hence it is clear that deficiency of blood results
into pale colour and this is mainly due to impurity of pitta dosha.
Earlier there were no parameters for measurement of Hb or
else the Pandu disease would have been named as “Rakta-
alpata.”

Modern :

In skin, there is network of blood capillarier.” Epidermal
layer is very fine & here the “Seeras” are absent. To some extent
the Epidermal layer is transparent and due to this, redness of R.B.C’s
is reflected on this layer. And so when there is deficiency of blood,
the redness of R.B.C’s decreases and the skin colour appears pale
- yellow.

After research of about 1 - 1 year on Anaemia, the
following facts came forward, like :-

1) Modern medicines, inspite of having solutions, like Blood
transfusion, could treat only general / common Anaemia and
the other types of Anaemic patients were not treated as
successfully,

2) If, only decreased oxygen carrying capacity is called Anaemia
or deficiency of R.B.C’s is termed as Anaemia or Pandu, then
it would have been much easier to treat this by simple means of
Blood transfusion.

3) Practically it is difficult to co-relate the causes like iron
deficiency or Vit B deficiency. These arc directly contents and
would be discussed in detail later on.

4) Our physicians have shown relation between discoloration of
skin & Pitta, which is not true in reality. I have studied Anaemia
and its complications in detail. To make it easier for the common
man to understand & treat it, [ have divided it in 2 parts.
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1)
1Y)
2)
3)

4)

2)

Simple Anaemia (Sukh sadhya)
a) Aahit aahar vihar.

b) Abhighataj (Traumatic)

¢) Krumi-janya, Mrittika Janya.
d) Agni Mandya Janya

e) Due to Langhan

f) Dehydration / Atisar janit.

Complex Anaemia (Kashta Saadhya)

a) Aplastic anaemia

b) Sickle cell anaemia

c) Haemophilia

d) Haemolytic anaemia - i) thalasaemia

Simple Anaemia (Sukh Saadhya Raktalpata)

1) Agni maandya janya :-

Kaphaj Pandu :-

Having food / meal in spite of Agnimandya.
Having Heavy (Guru), Junk (Abhishandya), Oily / Snigdh,
Pichhil food stuff high

Sleeping after having meal.

Consumption of Banana fruil, fish, Black gram.

Raktalpata Blood deficiency due to worms.

The worms secrete an enzyme which increases the hunger, but
most of the nutritious part of the consumed food is taken up by
the worms themselves.

During to this, there is no nourishment of the Rasa and Rakta
dhatu which ultimately results into deficiency of blood.
Mrittika Bhakshan janya :-

The consumed Mrittika (soil) is not digested.

This is turn gets deposited in the strotasa.

During to its Ruksha Character / nature it causes absorption of
Rasa (dhatu) & liquid.

This results in blood deficiency.
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Treatment :-
*  Krumijanya Krumi nirharan / worms expulsion.
*  Mrittika janya The strotorodh (obstruction) caused due

3)
1)

2)

to Mrittika is removed by means of ‘Lekhan Karma’, followed
by consumption of nutritious food.
Aahitkar aahar vihar -
The aggrivation of Ruksha Guna is due to ingestion of Ruksha
food or vaatal food leading to vaat Vridhi.
Owing to this, there is absorption of Drava-ansha (body fluid)
and also constriction of strotasa.
Due to this (1) there is loss of body fluid.

(2) Constriction’ iof strotasa leading to malnourishment

of Dhatu’s. further leading to Rakta-alpata.

Treatment:- Snehan”.

2)

Consumption of Vidhahi food (irritants) & pitta aggrivating
foodstuffs, causes increase in the Drava Guna of Pitta which
ultimately results into Agnimandhya causing production of Aam.
OR if (here is increase in Aagni it further causes elevation of
ushma Tikshna Guna. But here, rather than Rakta alpata there
is possibilities of Kaamla (jaundice). Therefore Pitta mostly
leads to kaamla & Kaamla is considered as subtype of Paandu.

Treatment :- of Kaamla

3)

4)

S)

Rakta-alpata caused due to consumption of Abhishandya aahar
or Rakta alpata due to Kupha is similar to that mentioned under
the topic of Aagni mandhya.

Langhan :-

Excessive of Langhan leads to Vaat Prakop; further causing
malnourishment which results in to Rakta alpata.

Atisar Janya (Dehydration) :-

Atisaar leads to excessive loss of body fluids.

This hampers the body fluid transportation (Vahan Karya)
finally causing Anoxia.

Due to Anoxia, the Rakta & Medha Dhatus are unable to
produce new R.B.C’s resulting into Raktalpata.
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Treatment :-

Since here Raktalpata alpala is due to loss of body fluids,
treatment is done by providing the medium i.e. fluids, rather
than giving iron supplements.

6) Abhighataja (Traumatic hemorrhage).

- Here Raktalpata is due to excessive blood loss which might be

caused due to.

- Trauma or cuts / Laceration.

- M.C. or Miscarriage.

Treatment :- Blood transfusion.

Ayurveda :- This is treated by giving iron
supplementation or substances having
properties similar to iron.

Here ends the topic of simple Anaemia. After considering
all the above mentioned points we conclude that if, any anaemic
patient comes to us then,

1) Complete case history must be taken,

2) Keeping in mind, about all the causative factors, if we realize

the main cause of the disease it becomes much easier to treat
the disease.

*kk
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Chapter - 7

Sickle Cell Anaemia
(Ryeper A IR Igera)

Ryepet Aet AR &1 Fald FRIqRID @ ST BUIRT JANIR 318,
T ISR el BT eg TR ITa YoT YRR JTAeT STt Ryepet 4
SIFTRITER STSTRIT PIVIITE! TehRe! WHIqRIh IR Sueted] FHeIw
H/U RAR FHONIT HRlT Bl SRAAT SA0T SRAGHI AT Tl
eI Sia IATRIART 21 ATe!. Rishel e AT 81 R a1 TaIaTrica!
JreaTIaTg! THR FReurET Sl 31Te. g THR SRS df JFa
SRICIT IRPREDG T MHR SR et STt 1.

Ryeper A1 IR g1 Fala emeft IR o= gRe T e
D ALY TG, 990 HE ATl HIH AN AN,

et der SR qread: et 3aq veft a1 arefia et
ST, AFIRIC: 1T I YRt SR el SR, AT AT e UREAT
SFRRTAT ST HIRUMT 3, SR STSTRITeT Jeimf+ieh HeeH Arfed (Ries)
HTelel 3TTe. BT JASRTET ST et Iad YefiT reiagrepfa 3 dees
YR UG PRal. dHd dlel I Horar (Yefiar) Sfameprat 930
o aRaal. qur Ryeber e Sififies SUmed QT Sfearad :Y-30
o et 2T, S RieheT Aot BT IRAR 9 feel ST, 31 o)
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AT Ueft STEGSTDPR T AT SNBRIT SRICITS Th i STHT 8ot

it RIS AT Yl aTgd 7 ST Jaiedl BdTaIgiaed SR

SFIAT ST 3. 5T fSepTuft eRIRTTT SaTaTit & SR /AT < g
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ITE STSTRIC SRRTAET RUT Ueh 31ad JTAeAT STl AT T, Totel

(spleen), wtft, fopeHt, 31y e YR Hd T Fobgey, PRIGH

(Failure) giara. ara feudiar Multiple organ involment gurdr.

g 94 g rFaT ada (Liver) 1for 9a sielet (nechrosis) s@da

STraT] HepHuITe T ST SATE § 0 IRAR STaT] HehHor TRid

I 3R,

i feAraieT g 'AA" TeRe s s sorme 'S

ThRAT AT AR afgssdl. a1 "S" yeReT AR FHET

ST ST forcent wwoTTel A9 ST 3raal. ey a1 wwonHe "F

ThR fFrae g " A2" TepR feAetiTe Fafcd MR JeaT e,

7 T R =T I IEie THIU HehR U=,

9) "SS" a1 yBRIa feAreETE "SS" HBR 3Tesdl ITd HHI Y0 %
& SR 3T,
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g) "SA," I UBRT fEArET S g A, UBR IMeHdTd.
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2 genetically abnormal SR, gur eniRReresea o USRI,
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1 "SA" vhRaT g AR "SS" uepREr el siretel g
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Raepet Aet SR G Selag I RAT™T @ Aicgfaferd! c¥e a1

UGT et ST, THTET &1 2Tel} 3T 2l 18T € AUvrs! S~

T UG bt ST, TR, IRT foheieh 0T fTeaser 3TTed ST S=RIRICHRR

Fetel gId g o FICIEE BIdl. Uo7 SR Tifsicicg JMecsat. IT JTSTRTE

AT BIVIRT FNT WTetiel FHT0r gral.

9)  SRIEFRI St YUI=AT AT ST PIVCATE FhRTAT UfcheR-g! Uied
AT, SRIET BT UT(get et MR i ST Uehl g 90 o 98 e
I oI Udd.
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2 39T &q g, AT DRieHar Arerelt g1 g w7 el
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SITSTIRTHGS ~T5hITRIRT BIUT HEATLRUN FUT 37T,

g) STaTU HeHHUT — TG M7 T SATetell TAT & STaT] HhHUMRT I
TYT ST

Y) IR T PRUME RFeheT el TRIT BN qIHITGT ATURUIE: 80 O
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gzl el (Multiple organ Failure) @ Necrosis SR
THIUNS 3TGed.
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HHHUI TRTT BT &,
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Sickle Cell Anaemia / 50



g) e - 99.98%

y) ot — ?.34%
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&
&

51 / Sickle Cell Anaemia
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Ryeret Aet TR I8 Sraifires MRt 21 T &b oRg
4 8Y 95al1d A I8 fomR gt 2|

I IR H ARRR STHDHRT SIS HIST H ST ST b 2
39 [t & S.S., S.F, S.FA., S.A. 3R S.A,USR & I
S.A.Jg ¢C B g

Ig S FIHRY <l IR STUTgh STaT Bl otfehT TRk
T Tl 3= &

31d: S.A. ere I ffdhear Y aegendr gl g

Ryerer A AT P oteror :
9) Hb IT I BT 3D B & ST
R) WY H 1 gl A GorT ST
3) 39 T4 A fopst, fofeaR STl 31y @R &1 S7rel |
9 IUTAR YGY | MU et Iad Uit & Ui
fopar g a1 11T 81 R ere I ot St Fehdr gl

alsalsals
e
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Ripa v it snfor afthst &'

fRFRSSITHT BY0TT SRS et | Surie Rferesr Quarear ameft,
Wepeu foear aRiE!, fafdeciear 98 gefiar @rel A SN e
UTetehichged aTSe SIRifeha eriiard I | gl 3R ATeRId dht 3Mau §
PRA ? TS Alg e arerga | aur degl Murphy's Law d 4 3 33

Left to themselves, things tend to go from bad to worse.

HI.... SR =) Aol 3RIAT R S BT 31T T RIfhed R 1ol
JMed g S DIal IR B e T AT BT HATei! 3RAAT ?

- 9 foRRds.......... spleen (Teflgn) wrardl AmTel! 3Rl 3for
ThedT ST YR PHeft PrsTaT fToseedTd TefT 3T hodda! 7d..... |

- ... R ¥ eaxaiH Fortwin Tt soieeT & 3RTdT.... !
- FifeT Gae ... e qe fobeet el &R Si1eaT JReaT |

— IGO0 ....... Mcdel & Afg=aren Blood Transfu-
sion ot TRST gseft el s famelt =t =wor Sickle Cell anaemia
e el ST UUT 3MTST I &R 3Ted. S ASAHIIRE T g
IFRIT ST 3T

79T BN GTfgedT—aR aed f, MU 3 UTdhel Sdelaicl 318
d ©E I 31, I & VIR 3R,

Infection 7ed Ht gasor i, ST )T gial. 9u7 df
T AT AROTR 3R, o &IaR Sifd R e S gt avefa.

gl aTC Hell Uehead UR UTSiFl 3ATE... PIUIE! A0 Al
AT, Sep el Feet dterard o Yerrean FefiRadt oft & e I .
TSI g A4 1T 8 ITAAT SIRT JTES Bl JUT DUlehs qgA HY
e TS IR B,
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Tl g 3R
&1 999 §al Iral faaRet ST 3iTg. T uTd &7 g
3TE ? R HT & 3R ?

9) I Feft grard ? fagpa Iaaueht Siegl JadaTfamed srsereT fAmfo
PRI egl YT SR Xerel Hig 9Tehel TRl d DM ATy
IRTC.

R) ST O IR I AT R T ARG &l

3) QU HH! IRugTeAT SHNLge fhelt wR glvarh it sRid wRu
STy ATV AT qaerd U fFetaR iweridr SuNT rral.

8) IcHE aTe] SRATTHT oidie § Tl et 3g i groharer foha Hehrumea
3T AA ALY 3MaIo BHHA Wl [Ighd ST deT gidrd.

Y) SRR fohar HhHUT @ ST fohar cgrRa 4 g, Riehet el Job
e

&) Fherer fehar HspHuITelt fRifeheaT dhedmer gl ST,

) 39T ST TFIH STeBIITal.

¢) Had Sidexiedr Aubid J8Md.

R) ¥ avfedT dicHe FoR @l %R PHHT Il A,

90) 3ATFET FThare CIeb IMehel el

SR SATYUT $7haeT <16 31eod R Wlelid E! AT SaTee.

q) FIEE wroarer el 71 T Yo =,

R) T HISITATY AR PRIl

3) SusTie @reuerel, ghFdie TR @revae @ .

¥) ST A<l GiepedT 3R eTNIdes Siids 3. feTeheamar e TRIRd.

4) Sldex SV dIITATS Sit SiNer AT off FaRedy 31Ted. ot Ucporaed
I AR, TEU T A A AYED &1a. Al 3TAT geh 1.

&) ATY g BT I SAUDhIes fhaT SRS ATTaRUT gl
TR SiaeRel AT Tedd TR BT FTell 3R =T erebel ATgl. DR
T STETEER el Fl: T G AL aTieRvl 3fTe. Y TR
e Al R FAVIITS! 3 = 2repe.
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2 Murphy's 10th Law - Mother Nature is a Bitch.

31TS Uit &1 Th— FalT 3TE. DRV & el UTehT Sgel AT A
&L 3T 1. 2/ 9/090 T ARTR fohar fagwia 212t o ST & g,
T Vgl 31T bRt urssw afed™ wwor Viral Infection = sk
SATel. T BT HIET PRAT PRAT HI Uehall. A ATSH TIeTs gl 3718
gateft! "Mother Nature" <ft a1g.

AMES g WIS IR, HISAT G B BT DIVITE! FR_T 7
1T 7 T 3701 SeR et o afeamrar Thank you! sietear amfor
qTeT BTl IR arear. 3rar # Mother Nature oft 9 g1d a—re
T TIR AT

BT ared 3mgur U foor Y sueft SeEeRT duett J1men
ST G féhaT Gertt sRT sireftar arfgst... | ST =it 71 i e
g @R, aRar Infections sga A & 91 s uqre, sere
ag, dotae eTef WIS ETeTr B STl AHelaeRYuT e

qUT PIEl lleh Hell 3R & Heol S H Aifidetedn ucdd
TEAT UMHIIRUU 3ifiha dhet. HTSAT Tl 0T 3MMe Ug&l QMo
ST T AT oTes SAGUATE T ARG hetl. TS e — @ eI R
AR T &0 hel. JATIIDR A UTeThi1 GEaT of Aifficiel ST &1
el PICHRUVI Uleld &R 3TaTeH 3ATg. e Infection gz
BIVIRT ST T gred.
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www.sicklecellanaemiatreatment.com
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