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INTRODUCTION

Siddha system is said to be one among the Indian system of medicines, i.e., it
is one in the AYUSH group.Siddhars are those who lived and maintained their body
as they desired best. They were the devotees of Lord Siva and rejected everthing else
in Tamil Saiva system which was inconsistent with pure theism.

There are various principles present in Siddha system said by different
Siddhars. The major and common concept of Siddha deals with Five Boodhas and
Three Humours, respectively Prithivi, Appu, Theyu, Vaayu, Aagayam along with
Vatham, Pitham and Kapham.

“Bleob g Beuell ellabCur snLbHgib
&6VHG WIWSHSLD 2 6VHLD I8 60160T".
QgmeLSTLILNWLD

The physiology, pathology, diagnosis and treatment in siddha is based on the
above said three humours. When these Humours in the human body get affected, it is
said to be Dhosha or kutram. The fluctuations of these humours leads to disease, the
repair of these kutrams is the treatment procedure in Siddha.

“ QUMTGLOMUILILML $GIULINSS
cueTefWmis&n s g §Cesu
FHLMLSGIemL & GILILMTTH
05&55IM (9. WITENLOH )"
Grmul BTL6L GHITWI(PGHEL HTLEL 2

Our Siddhars, not only concentrated on the diagnosis and treatment, they have
followed and given a various principles to lead a healthy and hygienic life. Siddha is
built by vast number of Siddhars, such as Navanadha siddhar, padhinen siddhar,
navakodi siddhar, nava siddhar. In this, padhinen siddhargal plays a major role in the
Siddha system.

Agathiyar is said to be the first siddhar in padhinen sidhargal. He have
described that there are 4448 diseases in his book Agathiyar rathna churukka naadi. It
includes 62 types of diseases and its classifications. According to this, Paandu noi is
classified into 10 types.

Paandu noi symptoms are more or less equivalent to Iron deficiency anaemia.

Iron Deficiency Anaemia (IDA) is a very common disease prevalent in the society.
1



Long term oral iron therapy is commonly used as first line therapy but iron salts such
as ferrous sulphate are associated with a high incidence of gastrointestinal side effects
such as nausea, vomiting, diarrhoea or constipation. Because of their adverse effects,
a safe, effective, cheap, and easily available drug is needed. Many drugs are available
in Siddha system of medicine which have remarkable effects in treating anaemia. One
such medicine is Karisalankanni chooranam is indicated for anaemia mentioned in
Siddha classical literature.

With the aim of that, this Poly Herbal preparation may be effective to manage
childhood IDA without any synergistic effects. The present study was carried out to
study the efficacy and safety of the Siddha poly herbal compound drug karisalankanni

chooranam with the application of modern parameters.



AIM:

AIM AND OBJECTIVE

Paandu noi is an important haematological entity described in siddha

literatures. It is essential to find out a simple drug to overcome this disease. The drug

should be easily available, economic, easily, administered and also effective in

smaller doses. Karisalankanni chooranam possess all the above characters. This is the

reason for selecting this drug.

OBJECTIVES

1. To collect the literature of both siddha and modern aspects of the disease
paandu noi.

2. To have an idea about the prevalence of paandu noi with reference to age, sex,
socio-economic status, poverty, seasonal variations etc.

3. To know the aetiology, classification, symptoms, diagnostic methods and line of
treatment compared with Iron deficiency anaemia.

4. To know the alteration of the disease under the topics mukkutram, udal kattukal,
poripulangal, envagai thervukal, neerkuri, neikuri.

5. To make a clinical trial on patients with the trial medicine karisalankanni
chooranam in the treatment of paandu noi.

6. To make use of modern parameters in the investigation side to confirm the
diagnosis and to follow the progress of the patients.

7. To elicit bio-chemical analysis, toxicological analysis and pharmacological
action of the trial medicine.

8. To make an awareness among the parents about the prevention of disease in

children.
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MODERN ASPECT

The commonest nutritional deficiency disorder present throughout the world is
iron deficiency anaemia.

Body is formed by solids and fluids. The fluid part is more than two third of
the whole body water forms most of the fluid part of the body.

Blood is a connective tissue in fluid form. It is considered as the fluid of life,
because it carries oxygen from lungs to all parts of the body and carbon dioxide from
all parts of body to the lungs.It is known as the fluid of growth because it carries
nutritive substances from the digestive system and hormones from endocrine gland to
all the tissues.The blood is also called the fluid of health because it protects the body
against the diseases and gets rid of the waste products and unwanted substances by
transporting them to the excretory organs like kidneys.

Blood contains iron in the form of haemoglobin and as cytochromes etc. Any

form of iron deficiency cause anaemia.

PROPERTIES OF BLOOD
COLOUR:
% Blood is red in colour.
% Arterial blood is scarlet red because it contains more oxygen
¢ Venous blood is purple red because of more carbon dioxide
VOLUME:
Average volume of blood in
% 5 litre in a normal adults
*+ 450 ml in a new born babies (it increases during growth and reaches 5 litre at
the time of puberty)
% 4.5 litre in females
SPECIFIC GRAVITY:
Total blood: 1.052 - 1.061
Blood cells: 1.092  -1.101

Plasma: 1.022 -1.026
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VISCOSITY:
Blood is five times more viscous than water due to red blood cells and plasma
proteins
COMPOSITION OF BLOOD:
Blood contains the blood cells which are called formed elements and the liquid
portion known as plasma.
¢ Blood consists of a solid protein 45% and a fluid protein 55%
¢ Solid protein constitutes RBC,WBC and platelets

% Fluid portion is plasma

BLOOD CELLS:
Blood cells are of three types
% Red blood cells or erythrocytes

¢ White blood cells or leucocytes

+»+ Platelets ot thrombocytes

FUNCTIONS OF BLOOD:
1. NUTRITIVE FUNCTION:

Nutritive substances like glucose, amino acid, lipids and vitamins derived
from digested food are absorbed from gastrointestinal tract and carried by blood to
different parts of the body for growth and production of energy.

2. RESPIRATORY FUNCTION:

Transport of respiratory gases is done by blood. It carries oxygen from alveoli
of lungs to different tissues and carbon dioxide from tissues to alveoli.
3. EXCRETORY FUNCTION:

Waste products formed in the tissues during various metabolic activities are
removed by blood and carried to the excretory organs like kidney, skin, liver, etc. for

excretion.

4. TRANSPORT OF HORMONES AND ENZYMES:
Hormones which are secreted by ductless glands are released directly into the
blood. The blood transports these hormones to their target organs/ tissues. Blood also

transports enzyme.
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5. REGULATION OF WATER BALANCE:

Water content of the blood is freely interchangeable with interstitial fluid. This
helps in the regulation of water content of the body.
6. REGULATION OF ACID BASE BALANCE:

Plasma proteins and hemoglobin act as buffers and help in the regulation of
acid -base balance.

7. REGULATION OF BODY TEMPERATURE:

Because of the high specific heat of blood, it is responsible for maintaining the
thermoregulatory mechanism in the body, i.e. the balance between heat loss and heat
gain in the body.

8. STORAGE FUNCTION:

Water and some important substances like proteins, glucose, sodium and
potassium are constantly required by the tissues. Blood serves as a readymade source
for these substances. And, these substances are taken from blood during the condition
like starvation, fluid loss, electrolyte loss, etc.

9. DEFENSIVE MECHANISM:

Blood plays an important role in the defense of the body. The white blood
cells are responsible for this function. Neutrophils and monocytes engulf the bacteria
by phagocytosis. Lymphocytes are involved in development of immunity. Eosinophils

are responsible for detoxification, disintegration and removal of foreign proteins.

RED BLOOD CELLS

Red blood cells are the non-nucleated formed elements in the blood. Red
blood cells are also known as erythrocytes. The red colour of the red blood cells is
due to the presence of colouring pigment called hemoglobin. RBCs plays a vital role
in transport of respiratory gases.RBCs are larger in number compared to the other two

cells namely white blood cells and platelets.

NORMAL VALUE
The RBCs count ranges between 4 and 5.5 millions/cu mm of blood
In adult males -5 millions/cu mm
In adult females -4.5 millions/cu mm
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MORPHOLOGY
Normal Shape : Disc shaped and biconcave (Dumb-bell shaped).
Normal Size :7.2u (6.9 — 7.4p) in diameter.
Thickness : Periphery-2.2u (Thicker)
Centrally - 1 p (Thinner)
Surface Area : 120sq.p
Volume 290 -95cu. p
ERYTHROPOIESIS:
Erythropoiesis is the process of the origin, development and maturation of
erythrocytes.
SITE OFERYTHROPOIESIS:
IN FETAL LIFE:
In fetal life, the erythropoiesis occurs in three stages:
1. Mesoblasticstage
During the first two months of intrauterine life, the RBCs are produced from
mesenchyme of yolk sac.
2. Hepaticstage
From third months of intrauterine life, liver is the main organ that produces
RBCs.Spleen and lymphoid organs are also involved in erythropoiesis.
3. Myeloid stage
During the last three months of intrauterine life, the RBCs are produced from red
bone marrow and liver.
IN NEWBORN BABIES, CHILDREN AND ADULTS
1. Up to the age of 20 years:RBCs are produced from red bone marrow of all bones.
2. After the age of 20 years:RBCs are produced from membranous bones like
vertebra, sternum, ribs, scapula,iliac bones and skull bones and from the ends of
the long bones. After 20 years of the age, the shaft of the long bones becomes
yellow bone marrow because of fat deposition and loose the erythropoietic
function.
In adults, liver and spleen may produce the blood cells if the bone marrow is
destroyed or fibrosed. Colletively bone marrow is almost equal to liver in size and

weight. It is also as active as liver.
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PROCESS OF ERYTHROPOIESIS:
STEM CELLS:

The stem cells are the primitive cells in the bone marrow, which give rise to
all the blood cells. Stem cells are defined as a cell which is capable of both self-
renewal and differentiation.

Pluripotent haemopoietic stem cells (PHSC) are derived from stem cells.
PHSC are defined cells that can give rise to cells of all groups of haemopoietic cells
like myeloid cells and lymphoid cells.

In the early stages, the PHSC are not designates to form a particular type of
blood cell, and it is also not possible to determine the blood cell to be developed from
these cells , hence the name uncommitted PHSC.

In adults only a few number of these cells are present. Best source of the cells
is the umbilical cord blood.

When the cells are designated to form a particular type of blood cells the
uncommitted PHSCs are called committed PHSCs.

Committed PHSCs are of two types:
1. Lymphoid stem cells (LSC) - which gives rise to Lymphocytes and natural
killer (NK) cells
2. Colony forming blastocytes- Which gives rise to myeloid cells. Myeloid cells
are the blood cells other than lymphocytes. When grown in cultures these cells

form colonies hence the name colony forming blastocytes.

The different units of colony forming cells are:
I.  Colony forming unit — Erythrocytes (CFE-E). The Cells of this unit develop
into erythrocytes.
II.  Colony forming unit granulocytes -Monocytes (FU-GM). These cells give rise
to granulocytes (Neutrophils, Basophils and Eosinophils and Monocytes)
IlI.  Colony forming unit- Megakaryocytes (CFU-M). Platelets are formed from

these cells

CHANGES DURING ERYTHROPOIESIS:
The Cells of CFU-E pass through different stages finally become matured
RBCs. During these changes four important changes are noticed.

a) Reduction in size of the cells
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b) Disappearance of nucleoli and nucleus

c) Appearance of haemoglobin

d) Changes in the staining properties of the protoplasm.

STAGES OF ERYTHROPOIESIS:

Various stages between CFU-E cells and matured RBCs are

AN I e

Proerythroblast

Early normoblast
Intermediate normoblast
Late Normoblast
Reticulocyte

Mature Erythrocyte

ERYTHROPOIESIS

15-20um- basophilic cytoplasm,
nucleus with nucleoli.

cytoplasm, nucleoli disappears.

Day2: — &
G arySotiest 14-17um-mitosis, basophilic
®

_ 10-15um- '‘POLYCHROMASIA'
Hb appears, nucleus condenses.
(@) oo |, 7-10pum- PYKNOTIC Nucleus.
& 4 Extrusion, Hb is maximum.
T g Doys 5-7:
._:J feiosiosns |, 7.3um- Reticulum of basophilic
1 material in the cytoplasm.

@ ‘oiooa cen ———7.2um- Mature red cell withHb.

Stages of erythropoiesis

FACTORS NECESSARY FOR ERYTHROPOIESIS:

General factors
Maturation factors

Factors necessary for haemoglobin formation
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General factors

General factors necessary for erythropoiesis are
¢ Erythropoietin
¢ Thyroxine
% Hemopoietic growth factor

o,

+ Vitamins-B, C, D and E

Maturation factors
» Vitamin B12(Cyanocobalamin)
» Intrinsic factor of castle
» Folic acid

Vitamin B12 (Cyanocobalamin)

Vitamin B12 is called extrinsic factor because it is obtained mostly from diet.
Vitamin B12is stored mostly in the liver and in small quantity in muscle.When
necessary, it is transported to the bone marrow to promote maturation of RBCs.
Intrinsic factor of castle

The extrinsic and intrinsic factors are together called haematinic principle.
Folic acid

It is also essential for maturation. It is required for the synthesis of DNA. In
the absence of folic acid the synthesis of DNA decreases causing failure of

maturation.This leads to anaemia.

Factors necessary for Haemoglobin formation:
Various materials are essential for the formation of haemoglobin in the RBCs.
Such factors are,
1. First class protein and aminoacids
2. TIron: It is necessary for the formation of heme part of the haemoglobin
3. Copper: It is necessary for the absorption of iron from the gastrointestinal
tract.
4. Cobalt and nickel: It is essential for the utilization of iron during haemoglobin
formation.
5. Vitamins: Vitamin C, Riboflavin, nicotinic acid and pyridoxine is also

essential for the formation of haemoglobin.
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LIFE SPAN AND FATE OF RBC:-

Average life span of red blood cells is about 120 days.The senile red blood
cells are destroyed in reticulo-endothelial system.

When the cells become older the cell membrane becomes more and more
fragile. So these cells are destroyed while trying to squeeze through the capillaries.
The destruction occurs mostly in the capillaries of the spleen because the splenic
capillaries have a thin lumen. So the spleen is usually called “Grave yard” of red
blood cells.

Daily 10 % of RBCs, which are senile, are destroyed in normal young healthy

adults. It causes release of about 0.6g% of haemoglobin into plasma.

RBC Lifecycle and Hemoglobin
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HAEMOGLOBIN

Hemoglobin is the iron containing coloring matter of red blood cell. It is a
chromoprotein forming 95% of dry weight of RBC and 30% to 34% of wet weight.
Function of hemoglobin is to carry the respiratory gases, oxygen and carbon dioxide.

It acts as a buffer. Molecular weight of hemoglobin is 68,000.
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NORMAL HEMOGLOBIN CONTENT
Average hemoglobin content in blood is 14 to 16 g/dL. However, the value

varies depending upon sssthe age and sex of the individual.

AGE
% At birth Hb level : 25¢g/dL
«» After 3rd month : 20g/dL
s After 1 year : 17g/dL
% From puberty onwards : 14 to 16g/dL

% At the time of birth, hemoglobin content is very high because of increased
number of RBCs
SEX
In adult males  : 15g/dL
In adult females : 14.5 g/dL

FUNCTIONS OF HEMOGLOBIN
» Transport of respiratory gases
e Oxygen from the lungs to tissues
e Carbon dioxide from tissues to lungs
» Buffer action

Hemoglobin acts as a buffer and plays an important role in acid- base balance

STRUCTURE OF HAEMOGLOBIN
Haemoglobin is a conjugated protein. It consists of a protein combined with an
iron containing pigment in heme. The protein part is globin and the iron containing
pigment is heme.
e Heme also forms a part of structure of myoglobin (oxygen binding pigment in
muscles)

e Neuroglobin(Oxygen binding pigment in brain)

Iron:
Normally it is present in ferrous form Fe++. It is in unstable or loose form.

Porphyrin:

33



The pigment part is called porphyrin. It is formed by four pyrole ring called I,

I, III, IV. The Pyrole rings are attached to one another by methane (CH4) bridge
The iron is attached to

-N of the each pyrole ring and

-N of the globin molecule
Globin:
This contains four polypeptide chains

e o chains-2

e [ chains -2

TYPES OF HAEMOGLOBIN
Haemoglobin is of two types
1. Adult haemoglobin- HbA
2. Fetal haemoglobin- HbF
There are structural differences between the two types of haemoglobin. In
adult haemoglobin, the globin contains two o chains and two B chains. In fetal

haemoglobin, there are two o chains and two y chains instead of 3 chains.

SYNTHESIS OF HEMOGLOBIN

Synthesis of hemoglobin actually starts in proerythroblastic stage. However,
hemoglobin appears in the intermediate normoblastic stage only. Production of
hemoglobin is continued until the stage of reticulocyte.

The heme protein of hemoglobin is synthesized in mitochondria. And the

protein part, globin is synthesized in ribosomes.
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SYNTHESIS OF HEME:

i

bab7

succinyI-CoAl Slycins

|
i)

protoporphyrinogen IX

Export

Heme is synthesized from succinyl-Co A and the glycine. The sequence of

events in synthesis of hemoglobin:

1.

First step in heme systhesis takes place in the mitochondrian. Two molecules
of succinyl-Co A combines with two molecules of glycine and condense to
form a aminolevulinic acid (ALA) by ALA synthase.

ALA is transported to the cytoplasm. Two molecules of ALA combine to form
porphobilinogenin the presence of ALA dehydratase.

Porphobilinogen converted into urophobilinogen - I by urophobilinogen - I
synthase

Uroporphobilinogen - I is converted into uroporphobilinogen - III
byporphobilinogen - III cosynthase.

From uroporphobilinogen - III, a ring structure called coporphobilinogen - III
is formed by uroporphobilinogen decarboxylase.

Coprophobilinogen - III is transported back to the mitochondrion, where it is

oxidized to form protoporphyrinogen - X by coproporphyrinogen oxidase.
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7. Protoporphyrinogen - IX is converted into protoporphyrin - IX by
protoporphyrinogen oxidase.
8. Protoporphyrin - IX combines with iron to formheme in the presence of

ferrochelatase.

FORMATION OF GLOBIN

Polypeptide chains of globin are produced in the ribosomes. There are four
types of polypeptide chains namely, alpha, beta, gamma and delta chains. Each of
these chains differs from others by the amino acid sequence. Each globin molecule is
formed by the combination of 2 pairs of chains and each chain is made of 141 to 146
amino acids. Adult hemoglobin contains two alpha chains and two beta chains. Fetal

hemoglobin contains two alpha chains and two gamma chains.

CONFIGURATION
Each polypeptide chain combines with one heme molecule. Thus, after the
complete configuration, each hemoglobin molecule contains 4 polypeptide chains and

4 heme molecules.

SUBSTANCES NECESSARY FOR HEMOGLOBIN SYNTHESIS

Various materials are essential for the formation of hemoglobin in the RBC.
DESTRUCTION OF HEMOGLOBIN

After the lifespan of 120 days, the RBC is destroyed in the reticuloendothelial
system, particularly in spleen and the hemoglobin is released into plasma. Soon, the
hemoglobin is degraded in the reticuloendothelial cells and split into globin and heme.

Globin is utilized for the resynthesis of hemoglobin. Heme is degraded into
iron and porphyrin. Iron is stored in the body as ferritin and hemosiderin, which are
reutilized into a green pigment called biliverdin. In human being, most of the
biliverdin is converted into a yellow pigment called bilirubin. Bilirubin and biliverdin

are together called bile pigments.
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BREAKDOWN OF HEMOGLOBIN

(Liver, Bone marrow, @(2' ;
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Hemoglobin
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| ]
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| |
Amino acid pool Recycled Excreted

NORMAL VALUES OF HAEMOGLOBIN OF DIFFERENT AGE GROUP

AGE GROUP MEAN(G/dl) RANGE(G/dl)
Cord blood 17.1 13.7-20.5
7 days 18.8 14.6-23.0
20 days 15.9 11.3-20.5
45 days 12.7 9.5-15.9
75 days 11.4 9.6-13.2
120 days 11.9 9.9-13.9
1 year 12.2 10-13.0
5 year 12.5 12-13
10 year 13.5 13-14
Older 15 14-15

PACKED CELL VOLUME AND BLOOD INDICES:
Packed cell volume (PCV) is the haematocrit value expressed as the

percentage of cellular elements with that of whole blood.
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BLOOD INDICES:
Blood indices are specifically meant for erythrocytes. Blood indices have got
diagnostic value in determining the type of anaemia.
DIFFERENT BLOOD INDICES:
Following are the different blood indices
1. Mean Corpuscular Volume (MCV)
Mean Corpuscular Volume is the average volume of single red blood cells and

it is expressed in cubic microns(cu.p)

__PCVin1000ml or 100ml x10
RBC in millions per cumm

MCV

2. Mean Corpuscular Haemoglobin (MCH)
Mean Corpuscular Haemoglobin is the quantity or amount of haemoglobin

present in one red blood cell. It is expressed in micrograms or pictograms(pg)

Haemoglobin in gms per 1000ml of bloodx100x10
MCH = g gmsp f

RBC count in millions per cumm

3. Mean Corpuscular Haemoglobin Concentration (MCHC)
It is the amount of haemoglobin expressed in relation to volume of one blood

cell. So the unit of expression is percentage.

Haemoglobin in grams per 100ml of blood x10

MCHC =
CHC PCV in 100 ml of blood

4. Colour Index:
This is the ratio between the percentage of the haemoglobin and the

percentage of red blood cells in the blood.

__ Haemoglobin in %

CI
RBCin%

All the above mentioned blood indices are reduced in iron deficiency anaemia.
NORMAL VALUES:
Packed Cell Volume (PCV):

3 month — 10 years -36.0+5.0%

11— 15 years -39.0 + 5.0%
Mean Corpuscular Volume (MCV)

3 months -10 years -80 cu.p

11-15 years -82 cu.pu

38



Mean Corpuscular Haemoglobin (MCH)

3months — 10years -27 picograms
11- 15 years -28 picograms
Mean Corpuscular Haemoglobin Concentration (MCHC)
3months to 10 years -34g/dl
11- 15 years -34g/dl
Reticulocytes:
6 months — 6 years -1.0%
7- 12 years -1.0%
IRON :

Iron is one of the most essential trace elements in the body. Heme is the most
predominant iron containing substance. Iron is important for the formation of
haemoglobin, myoglobin, cytochromes and other components of respiratory enzymes

like cytochrome oxides, catalase and peroxidase.

NORMAL VALUE AND DISTRIBUTION OF IRON IN THE BODY:

The total quantity of iron in the body is about 4 grams. The approximate
distribution of iron in the body is as follows:

In the haemoglobin —65-68%

In the muscle as myoglobin —4%

As intracellular oxidative heme compound —1%

In the plasma as transferrin —1%
Stored in the reticuloendothelial system -25-30%
BIOCHEMICAL FUNCTION:

1. Haemoglobin and myoglobin are required for the transport of O2and CO2.

2. Cytochromes and certain non heme proteins are necessary for electron
transport chain and oxidative phosphorylation.

3. Peroxidase, the lysosomal enzyme, is required for phagocytosis and killing of
bacteria by neutrophils.

4. Tron is associated with effective immunocompetence of the body.

Daily iron requirement in different age group.

Males 11 years to 17 years - 12mg/day.
Upto 10 years male and female - 10mg/day.
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DIETARY IRON:

The dietary iron comes from two sourses, heme and non heme, the latter being
the major source of iron in diet and is found in varying degrees in all foods of plant
origin.

Heme iron is present in meet fish and poultry, but the intake of these product
is generally low. Heme iron is better absorbed than non heme iron and is not
influenced by dietary factors.

Breast milk even in spite of low levels of iron (0.5mg/lit) has a better
absorption and bioavailability as compared to cow’s milk. Good source of iron in diet
include pulses, dhals, green leafy vegetables, dates, nuts, jaggery, meat and fish. Poor
sources of iron in the diet include milk, wheat, polished rice. Administration of 50mg

of vitamin C increases iron absorption by two folds.

FACTORS AFFECTING IRON ABSORPTION:

1. Acidity, ascorbic acid and cysteine promote iron absorption.

2. In iron deficiency anaemia, iron absorption is increased to 2- 10 times that of
normal.

3. Small peptides and amino acids favour iron uptake

4. Phytates found in cereals and oxalates found in leafy vegetables interfere with
iron absorption.

5. A diet with high phosphate content decreases iron absorption while too low
phosphate promotes.

6. Impaired absorption of iron is absorbed in malabsorption syndrome such as
steatorrhoea.

7. In patients with partial or total surgical removal of stomatch and or intestine,

iron absorption is severely impaired.
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IRON METABOLISM:
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Absorption:

Iron is mainly absorbed in the stomach and duodenum. Iron is mostly found in
foods in ferric form. Fe3+ bound to proteins or organic acids. In the acid medium
provided by gastric hydrochloric acid the Fe3+is released from foods. Reducing
substances such as ascorbic acid (vitamin c) and cysteine convert ferric iron (Fe3+) to

ferrous form Fe2+.Iron in ferrous form is soluble and readily absorbed.

Iron in the mucosal cells:

The iron Fe2+entering the mucosal cells by absorption is oxidized to ferric
(Fe3+) form by the enzyme ferroxidase.

Fe3+ then combine with apoferritin to form ferritin which is the temporary
storage form of iron and is present in gastrointestinal mucosa, bone marrow, liver and

spleen. From the mucosal cells, iron may enter the blood stream.
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TRANSPORT OF IRON IN THE PLASMA:

Reticuloendothelial

System Liver parenchyma
Duodenum ~ 600mg ~1000mg
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1-2mg/day 25mg/day 25mg/day ~300mg
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s 1.800mg . ® 300rg
Menstruation & ®) ®

Iron atom Ferritin

The iron liberated from the ferritin of mucosal cells enters the plasma in
ferrous state, it is plasma in ferrous state, it is plasma in ferrous state, it is oxidized to
ferric form by a copper containing protein, ceruloplasmin. Another cuproprotein
ferroxidase II also help for the conversion of Fe2+to Fe3+.

Ferric iron that binds with a specific iron binding proteins namely transferrin
or siderophilin.

Each transferrin molecule can bind with two atoms of ferric ion Fe3+. The
plasma transferrin can bind with 400mg of iron /dl plasma. This plasma is known as
total iron binding capacity(TIBC) of plasma.

Hemosiderin is another iron storage protein, accumlate in the spleen and liver

when the supply of iron is in excess of body demands.

IRON IS A ONE WAY SUBSTANCE
Iron is very efficiently utilized and reutilized by the body. Further, iron losses
from the body are minimal which may occur through bile, sweat, hair loss etc. Iron is

not excreted in urine.
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ANAEMIA

DEFINITIONS:

Anaemia is present when the haemoglobin level in the blood is two standard
deviations below the mean for the particular age and sex.

Physiological definition of anaemia is a condition in which tissue hypoxia

occurs due to inadequate oxygen carrying capacity of blood.

WHO criteria for diagnosis of anaemia.
Children of 6 months- 6years <11
Children of 6 years -14 years <12

Grading of Anaemia :
WHO grades anaemia according to haemoglobin level as follows.

e Hb between 10gram and cut off point for age - Mild

e Hb between 7-10gram - Moderate
e Hb under 7gram - Severe
CLASSIFICATION:

A. Based on the Morphology
Based on the red cell size haemoglobin content and red cell indices anaemia are
classified as follows.

1. Microccytic hypochromic anaemia

2. Normocytic normochromic anaemia

3. Macrocytic normocytic anaemia

4. Macrocytic hypochromic anaemia

B .Based on Etiopathogenesis

1. Nutritional anaemia

2. Haemolytic anaemia

3. Haemorrage

4. Bone marrow suppression
5. Infections

6. Miscellaneous
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1. Disorders of impared RBC production

A. Deficiency anemia
I.  TIron deficiency anaemia
II.  Nutritional megaloblastic anaemia (Vit B12 and folate deficiency)
III.  Mixed deficiency states (Dimorphic anaemia)
B. Bone marrow failure
1. Aplastic anaemia
e (Congenital and acquired
e Acquired
2. Selective red cell aplasia:
e Congenital
e Diamond blacfan anaemia
e Acquired
Eg. Transient erythroblastopenia of childhood.
3. Marrow replacement
e Myelofibrosis
e Osteopetrosis
e Maligancies
4. Impaired erythropoiesis production
e Chronic renal failure
e Hypothyroidism and hypopituitarism
e Chronic malnutrition
5. Miscellanaeous:
e Congenital dyserythropoietc anaemia’s

e Erythropoietic porphyria

1I. Disorders of increased RBC production:

A. RBC membrane defects

Eg. .Hereditary spherocytosis
B. Defects of Haemoglobin synthesis
1. Quantitative(Thalaseemia)

e Alpha

e Beta

e Delta
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ii.  Qualitative (Haemoglobinopathesis)
Eg. Sickle cell disease HbE disease
ii.  Combined —Quantitative and Qualitativedefects
Hbs beta thalassemia
C. Defects of RBC enzymes
e (G-6-PD deficiency
¢ Pyruate kinase deficiency
D. Acquired defects:
a) Immune haemolysis
e Warm and cold antibody type
e ABO and Rh incompactibility
b) Infections
e Malaria
e Kala azar

e Acute bacterial infections

PATHOLOGICAL RED BLOOD CELLS IN ANAEMIA:
In anaemia, many kinds of abnormal red cells including nucleated forms are
seen in the circulation. These abnormal cells are,
I.  Anisocytosis(Variation in the size of RBC)
Macrocytosis, Microcytosis, Normocytosis
II.  Poikilocytosis (Variation in shape of RBC)
Ovalocytosis, Spherocytosis, sickle cells
III.  Polychromatophilia (Irregularity in stainig)
This indicates an increase in immature red cells in circirculation and occurs in
the following forms Normoblasts, patchy staining of the cells, Punctate Basophilia

(Basophilic stippling) and reticulocytes
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IRON DEFICIENCY ANAEMIA

Iron Deficiency Anaemia is the most common and wide spread nutritional
disorder present throughout the world, but its prevalence is higher in
developingcountries.

WHO estimates the number of anemic people worldwide to be a staggering
two billion people and that approximately 50% of all anaemia can be attributed to iron
deficiency.

Malaria, HIV/AIDS, hookworm infestations, schistomiasis and other
infections such as tuberculosis are particularly important factors contributing to the
high prevalence of anaemia in some areas.

40-50% of children and adult women were anaemic and that accounted for
about 50% of anaemia in school children and women 80% in preschool children (2-5

years old)

According to third national family health survey (NFHS3)
79% of Indian children have anaemia including

7% of urban children and 84% of these in rural areas

STRUCTURE OF THE RED CORPUSCLES IN IRON DEFICIENCY
ANAEMIA:

In iron deficiency anaemia the red blood corpuscles are decreased or normal in
number and haemoglobin content of the red blood corpuscles is reduced. In blood
smear, the red cells appear pale with a large central pale area and many of the red
blood cells appear to be smaller than the normal.

This type of anaemia is called Hypochromic and microcytic anaemia.
ETIOLOGY:-

The Etiology varies with the age, sex and country of residence of the patients.
ETIOLOGICAL FACTORS IN IRON DEFICIENCY ANAEMIA:-

Increased physiological requirements:

Rapid growth during infancy and pre adolescence.
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Decreased iron stores:
Premature babies and twins
Increased demand during:
Low birth weight, prematurity, adolescence, recovery from PEM.
Poor intake of dietary iron:
Exclusive milk diet, restriction of calories.
Poor absorption:
Celiac disease, giardiasis, drug intake
Excess loss of iron:
Blood loss during childbirth, gastrointestinal haemorrhage, faecal blood loss
due to hookworm infestation, genitourinary bleed.
Iron malabsorption:
» Starch and clay eating produce malabsorption of iron and iron deficiency anaemia.
PICA increases the risk of helminths
Delayed weaning, infection and lead poisioning

Sprue, non-tropical sprue, chronic diarrhea, mille induced enteropathy

YV V V V

Rarely errors in metabolism as
¢ Sideroblastic anaemia
¢ Idiopathic pulmonary hemosiderosis
e Congenital transferrin deficiency where iron gets stored in the body rather
than being utilized for erythropoiesis
Diminish absorption of iron:
Phytates, oxalates, phosphates, carbonates and tannates
Growth
Iron deficiency anaemia is more in children between the ages of 6 months to 2
years and from 11 to 16 years due to spurts of growth during these periods.
Pathophysiology
Diminished dietary absorption in proximal small intestine or excessive loss of
body iron can result in iron deficiency
Iron deficiency anaemia develops when the supply of iron to the bone marrow

is insufficient for the requirement of haemoglobin synthesis.
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Iron is required for multiple metabolic process including,

% Oxygen transport

+» DNA synthesis

¢ Electron transport

% In severe iron deficiency, the iron containing enzymes are low and this can
affect immune and tissue function.

« Iron deficiency anaemia can result in diminished growth /and learning and
have serious consequences in children.

¢ Healthy new born infants have a total body iron of 250mg (Approximately 80
parts permillion ppm) this decreases to approximately 60 ppm in the first 6
months of the life.

« Body iron is regulated carefully by absorptive cells in the proximal small
intestine, which alter iron absorption to match body losses of iron.

% Breast milk iron content is more bioavailable than cow’s milk.

« Beside this fact, infants who consume cow’s milk have more iron deficiency
because bovine milk has a higher concentration of calcium which competes
with iron for absorption and they may have gastrointestinal blood loss due to

cow’s milk allergy.

STAGES OF IRON DEFICIENCY ANAEMIA

On the basis of biochemical and haematological changes iron deficiency is
graded into three stages
Stage I — Depletion of iron store

Ferritin is decreased, transferrin saturation, serum iron and haemoglobin are
normal
Stage II- Depletion of transport

Iron transferrin saturation and serum iron also reduced. Haemoglobin is
normal.
Stage I1I — State of IDA

Frank features of IDA

The flow of iron to erythroid marrow is impared to cause reduction in
haemoglobin concentration with a progressive microcytic hypochromic anaemia

associated with the reduced serum iron transferrin saturation and serum ferritin level.
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CLINICAL FEATURES:-

Symptoms:

Irritability

Anorexia

Easy fatigability

Tiredness/ weakness

Diarrhoea is often present

Leg cramps

Palpitations

Inability to concentrate, somnolence, giddiness.
Features of causative condition for example epigastric pain (Peptic ulcer)
Constipation

History of PICA

Lack of memory

Signs:

Eyes- Pallor in conjuntiva

Nails- Pallor, Koilonychias (spoon shaped nails) and platynychia (flat nails)
Hair- Dry, lusterless, excess loss of scalp hair

Mouth- Bald, atrophy of tongue papillae glossitis, angular stomatitis

Abdomen — Mild hepatomegaly is common in children.

ROLE OF IRON DEFICIENCY ANAEMIA IN VARIOUS SYSTEMS

Cardiovascular system:-

the patient may get congestive cardiac failure. Haemic murmurs are commonly heared

Dyspnoea and palpitations are common symptoms but in very severe anaemia

in anaemic patients.

Respiratory system:-

Dyspnoea and respiratory infections

Central nervous system:-

drowsiness with severe anaemia, clouding of consciousness, numbness and sometimes

Symptoms include faintness, giddiness, headache, lack of concentration and

tingling of hands and feet.
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Renal system:-

Slight protenuria may be present with severe anaemia
Gastrointestinal system:-

Anorexia is the commonest system nausea, flatulence and constipation may
also occur slight to moderate smooth hepatomegaly is common in severe anaemia.
Liver may become tender. In certain cases of iron deficiency anaemia, spleen may be

enlarged.

DIFFERENTIAL DIAGNOSIS OF MICROCYTIC HYPOCHROMIC
ANAEMIA

* Thalassaemia

« Pyridoxine deficiency

% Lead poisioning

% Chronic infection

¢ Sideroblastic anaemia

% Congenital atransferrinemia

% Copper deficiency

% GO6PD deficiency

COMPLICATIONS:
¢ Infections are more common in iron deficiency anaemia, especially those of
respiratory, gastrointestinal and urinary tracts.

% Chronic iron deficiency anaemia reduces the efficiency in work and study

s CCF

INVESTIGATIONS:
%+ Complete blood count with blood indexes
e RBC count decreased, WBC count normal
e Low -—mean corpuscular volume (MCV), mean corpuscular
haemoglobin(MCH) and mean corpuscular haemoglobin concentration
(MCHC)
% Peripheral blood smear —RBCs are microcytic hypochromic and show

anisocytic, poikilocytosis
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% Normal reticulocyte count

¢ Serum iron level - Less than 6077g/dl

+»+ Total iron binding capacity(TIBC) - >350[1g/dl

¢ Transferrin saturation - <16% (Normal range-25% -50% )

% Serum ferritin - Low

33

% Free erythrocyte protoporphyrins(FEP)- increased
e Normal 30 —40% [g/dl
e 7001g/dl indicate IDA

¢ Stainable iron in marrow- low

.

%+ FEP/Haemoglobin ratio increases. Normal ratio 60 : 1

« Iron containing enzymes such as monoamine oxidase, catalase, cytochrome
peroxidases will be — low

% Investigation to determine the cause of anaemia,

¢ Stool examination — stools for occult blood, ova, cyst (hookworms).

« Gastrointestinal studies for bleeding, polyp, etc.-

¢ Barium meal examination, upper/ lower GI endoscopy, etc.

DIAGNOSIS:
Following criteria are essential to diagnose iron deficiency anaemia
e History of inadequate intake of dietary iron and blood loss if any.
e Hypochromic and microcytic structure of red blood cells.
e Low serum iron, increased total iron binding capacity.
e Platelet count is either normal or raised.
e Haemoglobin estimation variably reduced
¢ Reduced mean cell volume
e Erythrocyte count may be normal or reduced less than haemoglobin level
would suggest.
e Serum ferritin level is reduced

e C(Clinical features of anaemia.
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MANAGEMENT:
¢ Treat the cause
¢ Increase the iron intake
¢ Increase iron absorption
e Overall correction of nutrition with food articles rich in iron is most
important. Meat, liver, green leafy vegetables, onion, grapes, and jaggery
are good source of iron.
e There are two forms of dietary iron heme and non heme.
e Vitamin c¢ help absorb the non heme iron. Food containing non heme iron

and the vitamin C rich food are eaten at the same meal.

PREVENTION:
This is a condition which can be prevented easily by supplementing iron rich
foods. This involves the following measures:
Eating diet with a wide variety of iron containing food
Fortification of articles of food such as bread, salt, wheat and flour
Improvement of personal hygiene
Avoiding open air defecation (ankylostomiasis)
Wearing foot wear

Frequent deworming

DN N N NN SN

Iron supplementation during pregnancy, lactation and childhood.
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TRIAL MEDICINE
PRINCIPLES AND PROPERTIES OF TRIAL DRUG
KARISALANKANNI CHOORANAM

INGREDIENTS:

S.NO. | NAME BOTANICAL NAME PARTS USED QUANTITY
1 Karisalankanni | Eclipta prostrata Dried whole plant 4 thola
2 Mookirattai Boerhaevia diffusa Dried whole plant 1 thola
3 Chukku Zingiber officinale Dried rhizome 1 thola
4 Milagu Piper nigrum Dried seed 1 thola
5 Thippili Piper longum Dried fruit 1 thola
6 Kadukkaai Terminalia chebula Dried fruit coat 1 thola
7 Nellikkaai Phyllanthus emblica Dried fruit 1 thola
8 Thandrikkaai Terminalia bellerica Dried fruit coat 1 thola
9 Maramanjal Coscinium fenestratum Dried wood 1 thola
10 Thaniya Coriandrum sativum Dried fruit 1 thola
11 Athimathuram | Glycyrrhiza glabra Dried root 1 thola
12 Karunseeragam | Nigella sativa Dried seed 1 thola
13 Thalisapathiri Abies spectabilis Dried leaves 1 thola
14 Elam Elettaria cardamomum | Dried seed 1 thola
15 Seeragam Cuminum cyminum Dried seed 1 thola
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SOURCE OF RAW DRUGS

The above said raw drugs are purchased from a well reputed country shop

.The raw drugs will be authenticated by the Head of the department of Medicinal

Botany ,at Govt. siddha medical college, chennai. The raw drugs are purified and the

medicine is prepared in Gunapadam laborotary of GSMC, Chennai.The prepared

medicine is again authenticated by the Head of the department of Gunapadam.
PURIFICATION OF THE RAW DRUGS:

1.

Karisalai:Eclipta alba, Clean the leaves with pure cloth and remove the
rotten leaves.
Kadukai:Terminalia chebulla, Soak the kadukai in rice water(kazhuneer) over

night, remove the yellowish tint of the water and seed and dry it.

3. Nellikai:Phyllanthus emblica, Boil it with milk, remove the seed and dry it.

10.

11

12.

13.

14.

15.

Thaandrikai:Terminalia bellarica, Soak it in Pandanus odoratissimus
(Thaludhalai), juice for three hours (1Samam) remove the seed and dry it.
Sukku:Zingiber officinalis, Double the propotion of lime stone[calcium
carbonate] solution is poured and boiled for three hours, then wash it, dry and
remove the peel.

Milagu:Piper nigrum, Soak it in sour butter milk for three hours.
Thippili:Piper longum, Soak it in plumbago zeylanica, (Kodiveli) leaf juice
for twenty four minutes (1 Nazhigai) and dry it sun.

Mara manjal:Coscinium fenestratum, Remove the peel cut it into pieces and

dry it in sunlight.

. Karunjeragam:Nigella sativa, Dry it in sunlight &fry it like as golden yellow

colour.
Seeragam:Cuminum cyminum, Dry it in sunlight &fry it like as golden

yellow colour.

. Athimathuram:Glycrrhiza glabra, Wash with clean water and Remove the

peel cut it into pieces.

Mookkirattai:Boerhaavia diffusa, Clean the leaves with pure cloth and
remove the rotten leaves.

Thalisa pathiri:Abies spectabilis, Clean the leaves with pure cloth and
remove the rotten leaves.

Dhania:Coriandrum sativum, Boil Kothumali seed with Hotwater & dry it in
sunlight.

Elam: Elettaria cardamomum, Remove the peel & take the seeds.
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INGREDIENTS OF KARISALANKANNI CHOORANAM

Eclipta prostate Boerhavia diffusa Glyzyrrhiza glabra

Zingiber officinale Piper nigrum Piper longum

Terminalia chebula Phyllanthus emblica Terminalia belarica
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Cuminum cyminum Abies spectabilis

Coscinium fenestratum Elettaria cardamomum  Coriandrum sativum

METHOD OF PREPARATION

The above mentioned drugs are purified properly as said above and they are
dried in shade & made into fine powder
DRUG STORAGE: The drug thus prepared is stored in a clean and dry glass bottles.
DOSE: 200mg — 500mg twice a day
ADJUVANT: Honey
DURATION: 28 days

PROPERTIES OF THE DRUG
1. Karisaalai
Botanical name :Eclipta prostrata
English name :Trailing eclipta
Family :Compositae

Organoleptic characters

Taste :kaipu

Potency :veppam
Division :karpu

Parts used :leaves, flowers
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Chemical constituents

Action

Uses

Pothu gunam

:Dithienylacetylene

:cholagogue, emetic, tonic, aphrodisiac, hepato
tonic

:jaundice, pruritis, scabies, enlargement of

spleen, liver.

“GUMHSLOLM STLTMeL GLLwrH GCamenu

wmourest(® UeTGerm Quimflwl- bliym Cl&medT et

Qi §HmIAWwnsg Weflsvors HHL6VS SIS

MSIWIMH HHMIQAWTHHS &IT6V.”

Mookirattai

Botanical name

English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents

Action

Uses

Pothu gunam

: Boerhaavia diffusa
: Spreading hog-weed

: Nyctaginaceae

: Kaippu

: Veppam
: Kaarppu
: Herb, root

: Purine nucleoside (hypoxanthine-9-

arabinofuranoside), Rotenoids

(boeravinonesA and B), Punarnavoside.

: Stomachic, laxative, diuretic, diaphoretic,

expectorant.

: Cures dropsy, ascities, asthma, heart disease,

renal calculi.

“§8 &HMIH HlTeUL&GMI &THHS (LD

eurg ellenemenil Lolg & (GMismevor- GU

QaT(H&H@GLIMmS 2 @ILT&HSTH CaHMTETGL! L§HLD

3B & GG CLPSGTL ML WML
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3. Chukku

Botanical name

English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents

Action

Uses

Pothu gunam

4.

Zingiber officinale

Dry ginger

Zingiberaceae

Kaarppu

Veppam

Kaarppu

Rizhome

B-Bisabolene, ar-curcumene, a-farnesene
Phellandrene and zingiberene.

Carminative, aromatic, stimulant, increases
prostaglandins

Cures cold, cough, indigestion, peptic ulcer,

flatulence.

“Gy606VLDHGLD QHEHAFFILL CHTL CLOL LILDLOLPE®6L

cweud @empUulli(BLo6L & GHF- eumevasU

CerLwod) smph QSHTLIUTS (H6TLOHIS
CyrLLbgy, WICUTHGED &5

Milagu

Botanical name

English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents

Piper nigrum
Black pepper

Piperaceae

Kaippu, kaarppu
Veppam
Kaarppu

Dried unripe fruit

Piperine, piperidine, clavicin.
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Action Carminative, antiperiodic, resolvent, anti-

pyretic

Uses Cures dyspepsia, flatulence, colic, worms,

ascities, asthma, gonorrhoea.

Pothu gunam
“Fe&I ureu(® HCevGLom Hiymevfl@siroLd
QUTHLD SIHAUNSHLD LOMELHEVLD- 6 &) & 6tT6ufl
WITELOLION LOMPLD QL 6TGLOSLD STFLoIem6U
HT&HR SOILOlETH6OTT60

Camam fleiim LSS0 GWIWeGHT SLbeums

Gemeufgms (PHHMHG6T CHTOTMICHTI- &Tevoriflwl

SMGICHTUI DTG (GEITIOMI SITLDTEM6L LDMHSCILD6HT 1)

gHCHMU STUHEHE FhiG.”

Thippili

Botanical name
English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents
Action

Uses

: Piper longum
: Dried catkins, long-pepper

: Piperaceae

: Kaarppu

: Veppam

: Inippu

: Immature berries, stems, roots.

: Piperine, piperolactam A and B, piperadione.
: Stimulant, carminative, expectorant, diuretic

: Cures cold, cough, asthma, hoarseness, hiccup,

colic, flatulence
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Pothu gunam
“@(HLO6L (HETLOD @emrLiy &wiifesfl
FFémen Lmevor(h SFhHWTFD CITFsLD
QumpLoeL 2a16mG HFLLTl6voN CLOFFHFCHTLL
Lfs GEhsev CHMLLD Hed&pLd
UL eoLQUMHS CaT(p LCHTHILD
UTHLD SYHWH CHTL(Eh &NThiGel)
Qu(pmensvLiyfl CsU KL &PLD

Gu@ph HUNedll CUINIGmNSHSGeu.”

6. Kadukkaai

Botanical name : Terminalia chebula
English name : Chebulic myrobalan, myrobalan
Family : Combretaceae

Organoleptic characters

Taste : Thuvarppu

Potency ¢ Veppam

Division : Inippu

Parts used : Dried fruits, galls

Chemical constituents : Gallic acid

Action : Astringent, purgative, alterative, stomachic.
Uses : Cures worms, fever, cough, asthma, urinary

disease, piles, hiccup, vomiting.

Pothu gunam
“BTOL &(PH5H5E FTeVIGM ullail
oL & eSugupm CuEHUPLLD- oL QWL LTS
greoLhllg Lesoreund CEmeuwilGiism LOmem6ev

Lmeulflly GUTeUf&ST WimeL.”
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7. Nellikkaai
Botanical name
English name
Family
Organoleptic characters
Taste
Potency
Division

Parts used
Chemical constituents

Action

Uses

Pothu gunam

Emblica officinalis
Emblicmyrobalan, Indian gooseberry

Euphorbiaceae

Pulippu, thurvarppu, inippu

thatpam

inippu

Dried fruit, nut or seed, leaves, rootbark,
flowers.

Procyanidin, prodelphinidin.
Refrigerant, diuretic, laxative, astringent.
Cures jaundice, inflammation of lungs,

hiccup, dyspepsia, nausea, vomiting.

“Ngswen emeowd 1Smeweumil By eummpg

HSHLOLS ST(HLD WS SPLOIEL- &6 (H

alleLEVISH ST WIDLD(HAIST CILOEHTETTL &SI LVHCHTHCH

QAmeLEVIGIT WIDLO(HMH &)6vof

QBeLENSHHTILS GLINGSLD BiE LGeTLeflliLmeL

Q&6LEICL uTHLHMN CEFTHIEUTTEL- QFTELEYIEMHLOWILD

PGUIMmsHE HHHHSH6L 2 66 l6uTen|L Geur

Fao(FUIM G&WWD QUK Faml.”

8. Thandrikkaai
Botanical name
English name

Family

: Terminalia bellarica
: Belericmyrobalans.

: Combretaceae
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Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents
Action

Uses

Pothu gunam

: Thuvarppu

: Veppam

: Inippu

: Fruits

: Punicalin, punicalagin, geraniin, granatin B.
: Astringent, tonic, laxative, expectorant.

: Cures cough, hoarseness, sore throat, dropsy.

“fleohHailLLd SmBlwLiL|esr Fpmer CLo&m

&60HGIeU@HLD uTHLIESHMH HTCELM- L6LTIHGIL 60160

saraiAl&GSMi Qeulil (WHTNS GIRSTSHSH

STAIMSHSTII OSHUINALHS FHT6L

2 6ufllQuent Cefsd &G paflubGLd

CamaflQameTeungLigSHs C&meTensGLITLD-&T6o& Tl

Q&meaiLeujs @ GCLSLMID Fam i6THMesfluwn

ST 6UT5H(G UTHLOGUTLD &IT650r”.

Maramanjal

Botanical name

English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents

Action

Uses

Coscinium fenestratum
Tree turmeric

Menispermaceae

Kaippu

Veppam

Kaarppu

Stem

Berlambine, dihydroberlambine and
noroxyhydrastinine.

Febrifuge, stomachic, tonic

Cures cold, cough, indigestion, peptic ulcer.
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Pothu gunam

“SILPEITM & 6T CLPEVLD (B wLGeor

2 961 BemagUD PEE- SLpaTmIETGar
afmi&y (Whgewlud ef&wD WEhFEDHsGS

GCapmi QumMwierGor QgL

10. Thaniya

Botanical name

English name

Family

Organoleptic characters
Taste

Potency

Division

Parts used

Chemical constituents

Action

Uses

Pothu gunam

: Coriandrum sativum
: Coriander

: Umbelliferae

: Kaarppu

: Seetha veppam
: Kaarppu

: Fruits, leaves.

: Gnaphaloside A and B, quercetin,

isohamnetin, rutin and luteolin.

: Aromatic, stimulant, tonic, carminative,

anti- diabetic.

: Cures diabetes, flatulence, colic, sore throat,

vertigo.

“Q&MHGID6LEV Qeuliu GefJ&mTlgse0

§75HaN&5860 STHCALIG STHHLLLD- HSHHCIW(LPHLD

aurg &MLy eunsisHs Lailyeorn

U &6vHFlevL eoMgeHmHMILD CuTHm.”
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11. Athimadhuram

Botanical name : Glycyrrhiza glabra
English name : Liquorice

Family : Fabaceae
Organoleptic characters

Taste : Inippu

Potency : Thatpam

Division : Inippu

Parts used : Root and Rhizomes

Chemical constituents

: Hexanoic acid, y-nonalactone, cumic alcohol,

indole, anethole.

Action : Tonic, demulcent, expectorant, diuretic, mild
laxative, anti-arthritic.
Uses : Cures anemia, menorrhagia-metrorrhagia,

hematemesis.

Pothu gunam
“SHSHWIH (WLUNewofWmeL eU(HL6T0T SHITSMI
& 60T G6TuTITLLIZ_ 63T LOMGHLDONSHE 6D 616016161630 (FL_L LD
N$SWeTQID YhEH HRNFSFIL 6175
1565 WL TFME allLUTSLD QeuLiLrh
SHgleu(h uUTsCHFTEfGHRIST LOIT6H6V
Fmeuail_ml SMOWGCHTUI ST HL L M
G5F B YAWRISD QHCHTL Qb

GWUYE@YILLGUMTLD LGTHALD6TS FaMThiGHTGCe”.

12. Karunseeragam

Botanical name Nigella sativa

English name Small fennel or black cumin

Family Ranunculaceae
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Organoleptic characters

Taste : Kaippu

Potency : Veppam

Division ¢ Kaarppu

Parts used : Dried fruits and seeds.

Chemical constituents : Nigellimine N-oxide, nigellicine, saponins.

Action : Diuretic, stomachic, stimulant, carminative,
anthelmintic.

Uses : Cures obstinate hiccup, fever, diarrhea, skin
diseases.

Pothu gunam
“G(hEhF THSHHMET SIULCGIT(EH L|650T6unILD
QUEHATTLIL SHEW WIHMID- HHSHETTEL
STIFFL FHEMmeLEUIIW M SevoTeuedlWd GUIT(LP6L 6L

UMLEEF O(HHESHETGEU 6m6r.”

13. Thaalisapathiri

Botanical name :  Abies spectabilis
English name :  Himalayan yew
Family :  Coniferae

Organoleptic characters

Taste ¢ Kaarppu
Potency :  Veppam
Division :  Kaarppu
Parts used . Leaves, volatile oil

Chemical constituents : Betuloside, methyl betuloside, n-triacontanol, B-

sitosterol.

Action : Carminative, expectorant, stomachic, tonic,
antilithic.

Uses :  Cures breast cancer, asthma, haemoptysis,
epilepsy.
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Pothu gunam
“Bré SerLlleflsen HTLULL ST&Eh&
6UMELD ZI(HE) 6UGTLOMIGTEL- e f&leu(m
Cswhsd HGH&ETW N CL(GH STellFFHHT6L
9, GEh SsLULNgFaILD”.

14. Elam
Botanical name : Elettaria cardamomum
English name : Cardamom
Family : Scitaminaceae

Organoleptic characters

Taste ¢ Kaarppu

Potency ¢ Veppam

Division ¢ Kaarppu

Parts used : Dried ripe seeds, oil from fruits.

Chemical constituents : o-terpineol, myrcene, heptane, limonene,
menthone.

Action : Aromatic, stimulant, carminative,

stomachic, diuretic.

Uses :  Cures stomach complaints, diarrhoea, atonic
dyspepsia.
Pothu gunam
“QIGTEUITEML UMLIGEET HTVIG FHhiserleL
GCamermid CrmE FMyLOUGHT CLO&SSIT6L
2 GooTemL GUITELET(LPMRI &L g SHIfIF&TLD
2 Lpemev eumhd Heobhdh allagEhs L
uesoTemL QeusHms NGTHGCHITLI &TE(LPLD
umpes Gemwou tenflailhg HLL (LpLD
SlcuorenL uiemeneustt LNGHLD @ 6vr6usHASHEL6LITLD

346V LOMMRIGLOLD 6J6V LHHHCH .
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15. Seeragam

Botanical name :  Cuminum cyminum

English name : Cumin seed, caraway seed.

Family : Umbelliferae

Organoleptic characters

Taste : Kaarppu

Potency : Thatpam

Division : Inippu

Parts used : Fruit and seed.

Chemical constituents : Cuminaldehyde

Action : Carminative, aromatic, stomachic, stimulant,
astringent.

Uses : Cures hoarseness of voice, dyspepsia, chronic
diarrhea.

Pothu gunam
‘N5 whHflenw Nerefll LG SSHluleuest
F5IBME WHIMHG FTHSFI- 0SS COTDILD
gremenu] LBQeusTm mevmemuLll LeoUB S

Curgen@ CLMAAFW DL Gumj”.
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PRECLINICAL SAFETY STUDIES
BIO-CHEMICAL ANALYSIS

PREPARATION OF EXTRACT:

2 gm of the Karisalankaani chooranam is taken in a 100 ml beaker and 20 ml

of distilled water is added. The solution is boiled for 10 minutes, cooled and then

filtered. The filtrate is called extract. This fluid is taken for the Bio- Chemical

analysis.
QUALITATIVE ANALYSIS:
1\? O EXPERIMENT OBSERVATION | INFERENCE
I. TEST FOR FREE RADICALS
Test for Chloride
1 2 ml of extract is added with dilute nitric | Presence of white Present
" | acid till the effervescence ceases. Then 2 | precipitate
ml of silver nitrate solution is added
Test for Phosphate:
) 2 ml of the extract is treated with 2ml of | Absence of yellow Absent
" | Ammonium molybdate solution and 2 ml | precipitate
of concentrated nitric acid
Test for Carbonate: Absence of white
3. | 2 ml of the extract is treated with 2 ml of .. Absent
. . precipitate
magnesium sulphate solution
Test for Sulphide:
4 1 gm of the substance is treated with 2 ml | Absence of Rotten Absent
" | of concentrated Hydrochloric acid egg smelling
Test for Sulphate:
5 2ml of the above prepared extract is taken | Absent of white Absent
" | in a test tube to this added 2ml of 4% preciptate
ammonium oxalate solution
Test for Nitrate
1 gm of the‘substance is heated with Absence of reddish
6. | copper turnings and concentrated brown gas Absent
sulphuric acid and viewed the test tube
vertically down
Test for Nitrite . Absence of yellowish
7 3 drops of the extract is placeq ona filter red colour Absent
paper. On that, 2 drop of Acetic acid and 2
drops of Benzidine solution is placed
Test for Borate
2 2 pinches of the substance is made into Absence of green Absent
" | paste by using Sulphuric acid and Alcohol | tinged flame
(95%) and introduced into the blue flame
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II. TEST FOR BASIC RADICALS

Test for copper Absent
One pinch of the substance is made into Absence of Bluish

9. | paste with concentrated Hydrochloric acid
in a watch glass and introduced into the green coloured flame
Non luminous part of the flame
Test for iron

10. | To the 2 ml of extract, 2 ml of Presence of blood red Present
Ammonium thiocyanate solution is added colour
Test for zinc .

11. | To the 2 ml of extract Sodium hydroxide Absepge of white Absent
solution is added in drops to excess precipitate
Test for calcium Presence of white

12. | 2 ml of the extract is added with 2 ml of 4 . Present
% Ammonium oxalate solution precipitate
Test for magnesium .

13. | 2ml of extraft sodium hydroxide solution Abse'n.ce of white Absent
is added in drops to excess precipitate
Test for potassium
A pinch of substance is treated with 2 ml Absence of vellow

14. | of sodium nitrite solution and then treated . y Absent
with 2 ml of Cobalt nitrate in 30% glacial precipitate
Acetic acid
Test for sodium

15 2 pinches of the substance is made into Absence of yellow Absent

" | paste by using Hydrochloric acid and colour flame

introduced into the blue flame
Test for starch Blue colour is

16. | 2 ml of extract is treated with weak iodine . Present
solution obtained
Test for reducing sugar 5 ml of
Benedict’s qualitative solution is taken in

17. 12 test tube and allowed to boil for 2 Green colour is Present

" | minutes and added 10 drops of the extract | obtained

and again boiled for 2 minutes. The colour
changes are noted
Test for tannic acid

18. | The extract is treated with ferric chloride Absence O.f Blue Absent
solution black precipitate

RESULTS:

The trial drug Karisalankanni chooranam contains

Acid radical: Chloride

Basic radicals: Iron, calcium, starch and Reducing sugar.
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PHYTOCHEMICAL ANALYSIS

Project Report

Project ID NRS/AS/0340/02/2019

Name and Address of the Researcher Dr. K.Karpagavalli
Government Siddha Medical College,
Chennai
Tamil Nadu, India

Sample —-ID Karisalankanni Chooranam - KC

PHYTOCHEMICAL ANALYSIS
Test for alkaloids:

Mayer's Test: To the test sample, 2ml of mayer's reagent was added, a dull
white precipitate revealed the presence of alkaloids.
Test for coumarins:

To the test sample, 1 ml of 10% sodium hydroxide was added. The presence of
coumarins is indicated by the formation of yellow color.
Test for saponins:

To the test sample, 5 ml of water was added and the tube was shaken
vigorously. Copious lather formation indicates the presence of Saponins.
Test for tannins:

To the test sample, ferric chloride was added, formation of a dark blue or
greenish black color showed the presence of tannins.
Test for glycosides- Borntrager’s Test:

Test drug is hydrolysed with concentrated hydrochloric acid for 2 hours on a
water bath, filtered and the hydrolysate is subjected to the following tests. To 2 ml of
filtered hydrolysate, 3 ml of choloroform is added and shaken, choloroform layer is
separated and 10% ammomia solution is added to it. Pink colour indicates presence of

glycosides.
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Test for flavonoids:
To the test sample about 5 ml of dilute ammonia solution were been added
followed by addition of few drops of conc. Sulfuric acid. Appearance of yellow color

indicates the presence of Flavonoids.

Test for phenols:
Lead acetate test:

To the test sample; 3 ml of 10% lead acetate solution was added. A bulky
white precipitate indicated the presence of phenolic compounds.
Test for steroids:

To the test sample, 2ml of chloroform was added with few drops of conc.
Sulphuric acid (3ml), and shaken well. The upper layer in the test tube was turns into
red and sulphuric acid layer showed yellow with green fluorescence. It showed the
presence of steroids.

Triterpenoids

Liebermann—Burchard test: To the chloroform solution, few drops of acetic
anhydride was added then mixed well. 1 ml concentrated sulphuric acid was added
from the sides of the test tube, appearance of red ring indicates the presence of
triterpenoids.

Test for Cyanins
A. Aanthocyanin:

To the test sample, 1 ml of 2N sodium hydroxide was added and heated for 5
min at 100°C. Formation of bluish green colour indicates the presence of anthocyanin.
Test for Carbohydrates - Benedict’s test:

To the test sample about 0.5 ml of Benedic’s reagent is added. The mixture is
heated on a boiling water bath for 2 minutes. A characteristic coloured precipitate
indicates the presence of sugar.

Proteins (Biuret Test)

To extracts 1% solution of copper sulphate was added followed by 5%

solution of sodium hydroxide, formation of violet purple colour indicates the presence

of proteins.
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RESULTS

Test for Alkaloids, Flavonoids, Glycosides, Steroids and Triterpenoids

72



Test for Coumarins, Phenol, Tanins, Saponin and Protein

Test for Antho Cyanin and carbohydrates
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PHYSICO-CHEMICAL ANALYSIS

Physicochemical Evaluation

Project ID NRS/AS/0340/02/2019

Name and Address of the Researcher Dr.Karpaga Valli
Government Siddha Medical College,
Chennai
Tamil Nadu, India

Sample —ID Karisalankanni Chooranam- KC

SAMPLE DESCRIPTION

State Solid

Appearance Brownish

Nature fine powder

Odor Strongly Aromatic
Flow Property Non Free flowing
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Solubility Profile of KC

S.No Solvent Used Solubility / Dispersibility
1 Chloroform Soluble
2 Ethanol Soluble
3 Water Soluble
4 Hexane Insoluble
5 Ethyl acetate Soluble
6 DMSO Partially Soluble

Percentage Loss on Drying

Test drug was accurately weighed in evaporating dish .The sample was dried
at 105°C for 5 hours and then weighed.
Determination of Total Ash

Test drug was accurately weighed in silica dish and incinerated at the furnace
a temperature 400 °C until it turns white in color which indicates absence of carbon.
Percentage of total ash will be calculated with reference to the weight of air-dried

drug.
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Determination of Acid Insoluble Ash

The ash obtained by total ash test will be boiled with 25 ml of dilute
hydrochloric acid for 6mins. Then the insoluble matter is collected in crucible and
will be washed with hot water and ignited to constant weight. Percentage of acid
insoluble ash will be calculated with reference to the weight of air-dried ash.
Determination of Alcohol Soluble Extractive

Test sample was macerated with 100 ml of Alcohol in a closed flask for
twenty-four hours, shaking frequently during six hours and allowing it to stand for
eighteen hours. Filter rapidly, taking precautions against loss of solvent, evaporate 25
ml of the filtrate to dryness in a tared flat bottomed shallow dish, and dry at 105°C, to
constant weight and weigh. Calculate the percentage of alcohol-soluble extractive
with reference to the air-dried drug.
Determination of Water Soluble Extractive

Test sample was macerated with 100 ml of chloroform water in a closed flask
for twenty-four hours, shaking frequently during six hours and allowing it to stand
and for eighteen hours. Filter rapidly, taking precautions against loss of solvent,
evaporate 25 ml of the filtrate to dryness in a tared flat bottomed shallow dish, and
dry at 105°C, to constant weight and weigh. Calculate the percentage of water-soluble

extractive with reference to the air-dried drug.

Final Test report KC
S.No Parameter Mean (n=3) SD
1. Losson Drying at 105 °C (%) 2.433 +0.30
2. Total Ash (%) 17.6 £0.7
3. Acid insoluble Ash (%) 0.26 +0.034
5. Alcohol Soluble Extractive (%) 12 +£1.55
6. Water soluble Extractive (%) 26 +3.606
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TLC ANALYSIS

Test sample was subjected to thin layer chromatography (TLC) as per
conventional one dimensional ascending method using silica gel 60F254, 7X6 cm
(Merck) were cut with ordinary household scissors. Plate markings were made with
soft pencil. Micro pipette were used to spot the sample for TLC applied sample
volume 10-micro liter by using pipette at distance of 1 cm at 5 tracks. In the twin
trough chamber with the specified solvent system After the run plates are dried and
was observed using visible light Short-wave UV light 254nm and light long-wave UV
light 365 nm

HIGH PERFORMANCE THIN LAYER CHROMATOGRAPHY ANALYSIS

HPTLC method is a modern sophisticated and automated separation technique
derived from TLC. Pre-coated HPTLC graded plates and auto sampler was used to
achieve precision, sensitive, significant separation both qualitatively and
quantitatively. High performance thin layer chromatography (HPTLC) is a valuable
quality assessment tool for the evaluation of botanical materials efficiently and cost
effectively. HPTLC method offers high degree of selectivity, sensitivity and rapidity
combined with single-step sample preparation. In addition it is a reliable method for
the quantitation of nano grams level of samples. Thus this method can be
conveniently adopted for routine quality control analysis. It provides chromatographic
fingerprint of phytochemicals which is suitable for confirming the identity and purity
of medicinal plant raw materials.
Chromatogram Development

It was carried out in CAMAG Twin Trough chambers. Sample elution was
carried out according to the adsorption capability of the component to be analysed.
After elution, plates were taken out of the chamber and dried.
Scanning

Plates were scanned under UV at 366nm. The data obtained from scanning
were brought into integration through CAMAG software. Chromatographic finger
print was developed for the detection of phytoconstituents present in each extract and

Rf values were tabulated.
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HPTLC ANALYSIS

Project ID

NRS/AS/0340/02/2019

Name and Address of the Researcher

Dr.Karpagavalli
Government Siddha Medical College, Chennai
Tamil Nadu, India

Parameter Requested for Analysis

HPTLC Analysis

Sample Received

In Person

Sample —ID Karisalankanni Chooranam- KC

Method of

IA“TYS‘S . CAMAG TLC SCANNER III

TIE Cr umen Aluminium Coated Silica Gel — Merck
Plate Chloroform: n-Butanol: Methanol: Water: Acetic
Mobile Acid (4:1:1:0.5:0.5)

Phase

Analysis Type Third Party Analysis

Result of Analysis Test Report Attached as Annexure

TLC Analysis

TLC PLATE VISUALIZATION AT 254 nm. TLC PLATE VISUALIZATION AT 366 nm.
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HPTLC finger printing of SampleKC
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Peak Table
Start Stat Max Max Max End End Area
Peak Rf Height Rf Height Y Rf  Height Area %
1 0.08 05 012 219 3764 014 125 3789 44 .89
2 0.49 28 050 196 3356 052 12 136.6 16.18
3 0.81 13:2. D82 16.8 2880 0385 38 3285 38.92
REPORT

HPTLC finger printing analysis of the sample reveals the presence of three
prominent peaks corresponds to presence of three versatile phytocomponents present

with in it. Rf value of the peaks ranges from 0.08 to 0.81. Further the peak 1 and 3

occupies the major percentage of area of 44.89 and 38.92 %
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TEST FOR SPECIFIC PATHOGEN

Methodology:

One part of the test sample was dissolved in 9 mL of sterile distilled water and
the test sample was directly inoculated in to the specific pathogen medium (EMB,
DCC, Mannitol ,Cetrimide) by pour plate method. The plates were incubated at 37°C
for 24 - 72h for observation. Presence of specific pathogen identified by their
characteristic color with respect to pattern of colony formation in each differential

media.

Detail of Specific Medium and their abbreviation

Organism Abbreviation Medium
E-coli EC EMB Agar
Salmonella SA Deoxycholate agar
Staphylococcus Aureus ST Mannitol salt agar
Pseudomonas PS Cetrimide Agar
Aeruginosa
Observation

No growth was observed after incubation period. Reveals the absence of
specific pathogen
Result

No growth / colonies were observed in any of the plates inoculated with the

test sample.

Organism Specification | Result Method

E-coli Absent Absent

Salmonella Absent Absent As per AYUSH
Staphylococcus Aureus Absent Absent specification
Pseudomonas Absent Absent

Aeruginosa
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Culture plate with E-coli (EC) specific medium

Culture plate with Salmonella (SA) specific medium
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Culture plate with Staphylococcus Aureus (ST) specific mediu

Culture plate with Pseudomonas Aeruginosa (PS) specific medium
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STERILITY TEST BY POUR PLATE METHOD

Objective

The pour plate techniques were adopted to determine the sterility of the
product. Contaminated / un sterile sample (formulation) when come in contact with
the nutrition rich medium it promotes the growth of the organism and after stipulated
period of incubation the growth of the organism was identified by characteristic
pattern of colonies. The colonies are referred to as Colony Forming Units (CFUs).

Methodology

Test sample was admixed with sterile distilled water and the mixture were
been used for the sterility evaluation. About 1ml of the test sample was inoculated in
sterile petri dish to which about 15 mL of molten agar 45°C were added. Agar and
sample were mixed thoroughly by tilting and swirling the dish. Agar was allowed to
completely gel without disturbing it. (about 10 minutes). Plates were then inverted
and incubated at 37° C for 24-48 hours. Grown colonies of organism was then

counted and calculated for CFU.

Observation

No growth was observed after incubation period. Reveals the absence of
specific pathogen
Result

No growth / colonies were observed in any of the plates inoculates with the

test sample.

Test Result Specification As per
AYUSH/WHO
Total Bacterial Count | Absent NMT 10°CFU/g As per AYUSH
specification
Total Fungal Count Absent NMT 10°CFU/g
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PARTICLE SIZE

Electron Microscopic Observation of Particle Size for the Test Sample- KC

Mean 165.1
Std. Deviation 34.99
Std. Error 14.28

REPORT

Microscopic observation of the particle size analysis reveals that the average

particle size of the sample was found to be 165.1 +34.99 um
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AFLATOXIN

Project ID NRS/AS/0340/02/2019

Name and Address of the Researcher | Dr.Karpaga Valli
GovernmentSiddhaMedicalCollege,Chennai
Tamil Nadu,India
Parameter Requested by the Customer for] Aflatoxin Assay By TLC (B1,B2,G1,G2)

Analysis
Sample Received In person
Sample —-ID Karasalankanni Chooranam- KC
Description of the Sample Solid
Analysis Type Third Party Analysis
Result of Analysis Test Report Attached
Strandard
Aflatoxin B1
Aflatoxin B2
Aflatoxin G1
Aflatoxin G2.
Solvent

Standard samples was dissolved in a mixture of chloroform and acetonitrile (9.8 : 0.2) to
obtain a solution having concentrations of 0.5 pg per ml each of aflatoxin B1 and aflatoxin G1 and
0.1 pgperml each of aflatoxin B2 and aflatoxin G2.

Test solution: Concentration 1 pg per ml

Procedure

Standard aflatoxin was applied on to the surface to pre coated TLC plate in the volume
of2.5 uL, 5uL, 7.5 uL and 10 pL. Similarly the test sample was placed and Allow the spots to dry
and develop the chromatogram in an unsaturated chamber containing a solvent system
consisting of a mixture of chloroform, acetone and isopropyl alcohol (85 : 10 : 5) until the solvent front
has moved not less than 15 cm from the origin. Remove the plate from the developing chamber, mark
the solvent from and allow the plate to air-dry. Locate the spots on the plate by examination under

UV light at 365 nm.
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Aflatoxin Sample KC AYUSH Specification
Limit
Bl Not Detected - Absent 0.5 ppm
B2 Not Detected - Absent 0.1 ppm
Gl Not Detected - Absent 0.5 ppm
G2 Not Detected - Absent 0.1 ppm

Result:
The results shown that there was no spots were been identified in the test sample loaded on

TLC plates when compare to the standard , which indicates that the sample were free from

Aflatoxin B1, Aflatoxin B2, Aflatoxin G1, Aflatoxin G2.
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HEAVY METAL ANALYSIS

Project ID INRS/AS/0340/02/2019

Dr.Karpagavalli
Name and Address of the Researcher  |Government Siddha Medical College,
Chennai, Tamil Nadu, India

Parameter Requested for Analysis Heavy Metal analysis by AAS
Sample Received [n Person

Sample —-ID Karisalankanni Chooranam — KC
Description of the Sample Solid

Method of  Analysis Instrument
Model: AA 240 Series HC1 and HNO3
Extraction Solvent

Analysis Type Third Party Analysis

Result of Analysis Test Report Attached as Annexure

HEAVY METAL ANALYSIS BY AAS
Sandard: Hg, As, Pb and Cd — Sgma
Methodology

Atomic Absorption Spectrometry (AAS) is a very common and reliable
technique for detecting metals and metalloids in environmental samples. The
total heavy metal content of the sample was performed by Atomic Absorption
Spectrometry (AAS) Model AA 240 Series. In order to determination the heavy
metals such as mercury, arsenic, lead and cadmium concentrations in the
testitem.
Sample Digestion

Test sample was digested with 1mol/LL HCI for determination of arsenic

and mercury. Similarly for the determination of lead and cadmium the sample
were digested with 1mol/L of HNO3.
Standard reparation

As & Hg- 100 ppm sample in 1mol/L HCl
Cd & Pb- 100 ppm sample in Imol/L
HNO;
87



Test Report

Name of the Absorption Result Maximum
Heavy Max Analysis Limit
Metal A max

Mercury 253.7 nm 0.3 1 ppm

Lead 217.0 nm 0.5 10 ppm

Arsenic 193.7 nm 0.25 3 ppm
Cadmium 228.8 nm 0.22 0.3 ppm

BDL- Below Detection Limit

Report and Inference

Results of the present investigation have clearly shows that the sample has

traces of heavy metals Mercury, Arsenic, Cadmium andlead.
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PESTICIDE ANALYSIS

Project ID

INRS/AS/0340/02/2019

IName and Address of the Researcher

Dr.Karpaga Valli
Government Siddha Medical College, Chennai
Tamil Nadu, India

Analysis

Parameter Requested by the Customer forOrganochlorine pesticides Organophosphorus

pesticides Pyrethroids

Sample Received

In Person

Sample —ID

Karisalankanni Chooranam- KC

Description of the Sample

Solid

Extraction Acetone and Toulene

Analysis Type Third Party Analysis

Result of Analysis Test Report Attached
Extraction

Test sample were extracted with 100 ml of acetone and followed by
homogenization for brief period. Further filtration was allowed and subsequent
addition of acetone to the test mixture. Heating of test sample was performed using a
rotary evaporator at a temperature not exceeding 40°C until the solvent has almost
completely evaporated. To the residue add a few milliliters of toluene R and heat

again until the acetone is completely removed. Resultant residue will be dissolved

using toluene and filtered through membrane filter
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Test Result Analysis of the Sample KC

Pesticide Residue

1.Organo Chlorine Pesticides  [Sample KC AYUSH Limit (mg/kg)
Alpha BHC BQL 0.1mg/kg

Beta BHC BQL 0.1lmg/kg

Gamma BHC BQL 0.1mg/kg

Delta BHC BQL 0.1mg/kg

DDT BQL Img/kg
Endosulphan BQL 3mg/kg

I1.0rgano Phosphorus Pesticides

Malathion BQL Img/kg
Chlorpyriphos BQL 0.2 mg/kg
Dichlorovos BQL Img/kg
II1.Pyrethroid

Cypermethrin BQL Img/kg

BQL- Below quantification Limit

Result:
The results showed that there were no traces of pesticides residues such as
Organo chlorine, Organo phosphorus and pyrethroids in the sample provided for

analysis.
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ACUTE ORAL TOXICITY STUDY OF KARISALANKANNI CHOORANAM
(OECD GUIDELINE - 423)

Introduction:

» The acute toxic class method is a stepwise procedure with the use of 3 animals
of a single sex per step.

» Depending on the mortality and/or the moribund status of the animals, on
average 2-4 steps may be necessary to allow judgement on the acute toxicity
of the test substance.

» This procedure is reproducible, uses very few animals and is able to rank
substances in a similar manner to the other acute toxicity testing methods.

» The acute toxic class method is based on biometric evaluations with fixed
doses, adequately separated to enable a substance to be ranked for
classification purposes and hazard assessment.

» In principle, the method is not intended to allow the calculation of a precise
LD50, but does allow for the determination of defined exposure ranges where
lethality is expected since death of a proportion of the animals is still the major
endpoint of this test.

» The method allows for the determination of an LD50 value only when at least
two doses result in mortality higher than 0% and lower than 100%.

» The use of a selection of pre-defined doses, regardless of test substance, with
classification explicitly tied to number of animals observed in different states
improves the opportunity for laboratory to laboratory reporting consistency

and repeatability.

Principle of the Test:

It is the principle of the test that based on a stepwise procedure with the use of
a minimum number of animals per step, sufficient information is obtained on the
acute toxicity of the test substance to enable its classification. The substance is
administered orally to a group of experimental animals at one of the defined doses.
The substance is tested using a stepwise procedure, each step using three animals of a
single sex. Absence or presence of compound-related mortality of the animals dosed

at one step will determine the next step, i.e.

91



— no further testing is needed

— dosing of three additional animals, with the same dose

— dosing of three additional animals at the next higher or the next lower dose
level.

The method will enable a judgment with respect to classifying the test
substance to one of a series of toxicity classes.
Methodology:
Selection of Animal Species

The preferred rodent species is the wistar albino rat, although other rodent
species may be used. Healthy young adult animals are commonly used laboratory
strains should be employed. Females should be nulliparous and non-pregnant. Each
animal, at the commencement of its dosing, should be between 6 to 8 weeks old and
the weight (150-200gm) should fall in an interval within+20 % of the mean weight of

any previously dosed animals.

Housing and Feeding Conditions

The temperature in the experimental animal room should be 22°C + 3°C.
Although the relative humidity should be at least 30% and preferably not exceed 70%
other than during room cleaning the aim should be 50-60%. Lighting should be
artificial, the sequence being 12 hours light, 12 hours dark. For feeding, conventional
laboratory diets may be used with an unlimited supply of drinking water. Animals
may be group-caged by dose, but the number of animals per cage must not interfere

with clear observations of each animal.

Preparation of animals:
The animals are randomly selected, marked to permit individual identification,
and kept in their cages for at least 7 days prior to dosing to allow for acclimatization

to the laboratory conditions.

Test Animals and Test Conditions:

Sexually mature Female Wistar albino rats (150-200gm) were obtained from
Kings institute,Guindy, Chennai. All the animals were kept under standard
environmental condition (22+£3°C). The animals had free access to water and

standard pellet diet (Sai meera foods, Bangalore).
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Preparation for Acute Toxicity Studies

Rats were deprived of food overnight (but not water 16-18 h) prior to
administration of the, KARISALANKANNI CHOORANAM..

The principles of laboratory animal care were followed and the Institutional

Animal Ethical Committee approved the use of the animals and the study design

TAEC No: LV/11/CLBMCP/2018

Test Substance

Animal Source
Animals

Age

Body Weight on Day 0
Acclimatization
Veterinary examination

Identification of animals

Numberofanimals
Routeofadministration

Diet

Water

Housing & Environment

Housing temperature
Relative humidity
Air changes

Dark and light cycle
Duration of the study

KARISALANKANNI CHOORANAM

Kings Institute, Guindy, Chennai.

Wister Albino Rats (Female-3+3)

6-8 weeks

150-200gm.

Seven days prior to dosing.

Prior and at the end of the acclimatization period.
By cage number, animal number and individual
marking by using Picric acid.

3 Female/group,
Oral

Pellet feed supplied by Sai meera foods Pvt Ltd,
Bangalore

Aqua guard portable water in polypropylene bottles.
The animals were housed in Polypropylene cages
provided with bedding of husk.

between 22°C + 3°C.

between 30% and 70%,

10 to 15 per hour and

12:12 hours.

14 Days
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Administration of Doses:

KARISALANKANNI CHOORANAMwas suspended in lukewarm water and
administered to the groups of wistar albino rats in a single oral dose by gavage using a
feeding needle. The control group received an equal volume of the vehicle. Animals
were fasted 12 hours prior to dosing. Following the period of fasting, the animals
were weighed and then the test substance was administered. Three Female animals are
used for each group. The dose level of 2000 mg/kg body weight was administered as
single dose. After the substance has been administered, food was withheld for a
further 3-4 hours. The principle of laboratory animal care was followed. Observations
were made and recorded systematically and continuously as per the guideline after
substance administration. The visual observations included skin changes, mobility,
aggressively, sensitivity to sound and pain, as well as respiratory movements. Finally,
the number of survivors was noted after 24 hrs and these animals were then monitored
for a further 14 days and observations made daily. The toxicological effect was

assessed on the basis of mortality.

Observations:

Animals are observed individually after dosing at least once during the first 30
minutes, periodically during the first 24 hours, with special attention given during the
first 4 hours, and daily thereafter, for a total of 14 days, except where they need to be
removed from the study and humanely killed for animal welfare reasons or are found
dead. It should be determined by the toxic reactions, time of onset and length of
recovery period, and may thus be extended when considered necessary. The times at
which signs of toxicity appear and disappear are important, especially if there is a
tendency for toxic signs to be delayed. All observations are systematically recorded
with individual records being maintained for each animal.

Observations include changes in skin and fur, eyes and mucous membranes,
and also respiratory, circulatory, autonomic and central nervous systems, and
somatomotor activity and behavior pattern. Attention was directed to observations of
tremors, convulsions, salivation, diarrhoea, lethargy, sleep and coma. The principles
and criteria summarized in the Humane Endpoints Guidance Document taken into
consideration. Animals found in a moribund condition and animals showing severe
pain or enduring signs of severe distress was humanly killed. When animals are killed

for human reasons or found dead, the time of death was recorded.
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Acute oral toxicity studyof KARISALANKANNI CHOORANAM

Table 1: Dose finding experiment and its behavioral Signs of acute oral Toxicity

Observation done:

SL C O(f\;‘:l)"lll(%L Observation SL TESSF;r(O}lll{I;)UP Observation
1 Body weight Normal |1 Body weight ﬁ?jﬁiljz
2 | Assessments of posture Normal 2 | Assessments of posture Normal
3 Siglilis,r;)]f s;r;ﬁl/lslission Normal |3 Sigﬁiﬁf I?;rg;slission Absence)of sign (-
4 Body tone Normal |4 Body tone Normal
5 Lacrimation Normal |5 Lacrimation Absence
6 Salivation Normal 6 Salivation Absence
7 Change in skin color Iigliirg:}ilgﬁggt 7| Change in skin color Iigliirg:}ilgﬁggt
8 Piloerection Normal 8 Piloerection Normal
9 Defecation Normal 9 Defecation Normal
10 Sensitivity response Normal [10| Sensitivity response Normal
11 Locomotion Normal |11 Locomotion Normal
12 Muscle gripness Normal |12 Muscle gripness Normal
13 Rearing Mild 13 Rearing Mild
14 Urination Normal |14 Urination Normal
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Behaviour:

The animals will be observed closely for behaviour in the first four hours
which includes abnormal gait, aggressiveness, exophthalmos, ptosis, akinesia,
catalepsy, convolusion, excitation, head twitches, lacrimation, loss of corneal
reflex,loss of traction, piloerection reactivity of touch, salivation, scratching,
sedation, chewing, head movements, sniffing, straub, tremor and writhes, diarrhea,
leathery, sleep and coma.

Body Weight:

Individual weight of animals was determined before the test substance was
administered and weights will be recorded at day 1, 7, and 14 of the study. Weight
changes were calculated and recorded. At the end of the test, surviving animals were
weighed and humanly killed.

Food and water Consumption:

Food and water consumed per animal was calculated for control and the treated dose
groups.

Mortality:

Animals were observed for mortality throughout the entire period.

Results:

All data were summarized in tabular form, (Table-1-4) showing for each test
group the number of animals used, the number of animals displaying signs of toxicity,
the number of animals found dead during the test, description of toxic symptoms,
weight changes, food and water intake

No of animals in each group:3

Table 2 (Observational study Results)

Dose
mg/kg

Control

2000mg

96



1. Alertness 2. Aggressiveness 3. Pile erection 4. Grooming 5. Gripping 6. Touch
Response 7. Decreased Motor Activity 8. Tremors 9. Convulsions 10. Muscle Spasm
11. Catatonia 12. Muscle relaxant 13. Hypnosis 14. Analgesia 15.Lacrimation 16.
Exophthalmos 17. Diarrhea 18. Writhing

19. Respiration 20. Mortality.

(+ Present, - Absent)

Table 3 (Body weight Observation)

DAYS
DOSE
1 7 14
CONTROL 244.1+65.70 246.3 £41.11 248.6 +02.12
HIGH DOSE 248.3+ 4.64 250.7£3.22 2522 +£2.70
P value (p)* NS NS NS

Table 4 (Water intake (ml/day) of Wistar albino rats group exposed to
(KARISALANKANNI CHOORANAM):

DOSE DAYS
1 6 14
CONTROL 58.7+1.22 59.242.16 60.2+3.14
HIGH DOSE 58.2+1.30 60.6+2.70 61 +2.64
P value (p)* NS NS NS

N.S- Not Significant, **(p > 0.01), *(p >0.05), n = 10 values are mean + S.D
(One-way ANOVA followed by Dunnett’s test)
Table 4: Food intake (gm/day) of Wistar albino rats group exposed to
KARISALANKANNI CHOORANAM

DAYS
| 4

CONTROL 84.03+2.12 86.2+2.26 88.6+4.16
90.2+2.44 92.4+3.20 94.4+2 34
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REPEATED DOSE 28-DAY ORAL TOXICITY (407) STUDY
OFKARISALANKANNI CHOORANAM

Test Substance

Animal Source
Animals

Age

Body Weight
Acclimatization
Veterinary examination

Identification of animals

Diet

Water

Housing & Environment

Housing temperature

Relative humidity

Air changes

Dark and light cycle
Duration of the study

Table 5

KARISALANKANNI CHOORANAM
TANUVAS, Madhavaram, Chennai.

Wister Albino Rats (Male -24, and Female-24)
6-8 weeks

50-200gm.

Seven days prior to dose.

Prior and at the end of the acclimatization period.
By cage number, animal number and individual
marking by using Picric acid

Pellet feed supplied by Sai Meera Foods Pvt Ltd,
Bangalore

Aqua guard portable water in polypropylene
bottles.

The animals were housed in Polypropylene cages
provided with bedding of husk.

between 22°C + 3°C.

between 30% and 70%,

10 to 15 per hour

12:12 hours.

28 Days.

Groups

No of Rats

Group I Vehicle control (Water)

12(6male,6 female)

Group II KCM- low dose X (50mg)

12 (6male,6 female)

Group III KCM- Mid dose 4X (200mg)

12 (6male,6female)

Group IV KCM- High dose 8X(400 mg)

12(6male,6female)

KCM - KARISALANKANNI CHOORANAM
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Methodology

Randomization, Numbering and Grouping of Animals:

48 Wistar Albino Rats (24M + 24F) were selected and divided into 4 groups. Each
group consist of 12 animals (Male -6, and Female-6). First group treated as a control
and other three group were treated with test drug (low, mid, high) for 28 days.
Animals were allowed acclimatization period of 7 days to laboratory conditions prior
to the initiation of treatment. Each animal was marked with picric acid. The females
were nulliparous and non-pregnant.

Justification for Dose Selection:

As per OECD guideline three dose levels were selected for the study. They are
low dose (X), mid dose (4X), high dose (8X). X is calculated by multiplying the
therapeutic dose (500 mg) and the body surface area of the rat (0.018). i.e X dose is
(50mg/kg), 4X dose is (200mg/kg), 8X dose is (400mg/kg).

Preparation and Administration of Dose:

Karisalankanni chooranam suspended in with water, It was administered to
animals at the dose levels of X, 4X, 8X. The test substance suspensions were freshly
prepared every two days once for 28 days. The control animals were administered
vehicle only. The drug was administered orally by using oral gavage once daily for 28
consecutive days.

Observations:

Experimental animals were kept under observation throughout the course of
study for the following

Body Weight:

Weight of each rat was recorded on day 0, at weekly intervals throughout the
course of study.

Food and water Consumption:

Food and water consumed per animal was calculated for control and the
treated dose groups.

Clinical signs:
All animals were observed daily for clinical signs. The time of onset, intensity

and duration of these symptoms, if any, were recorded.
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Mortality:

All animals were observed twice daily for mortality during entire course of
study.
Necropsy:

All the animals were sacrificed by excessive anesthesia on day 29. Necropsy
of all animals was carried out.
Laboratory Investigations:

Following laboratory investigations were carried out on day 29 in animals
fasted over- night. Blood samples were collected from orbital sinus using sodium
heparin (200IU/ml) for Bio chemistry and potassium EDTA (1.5 mg/ml) for
Hematology as anticoagulant. Blood samples were centrifuged at 3000 r.p.m. for 10
minutes.

Haematological Investigations:

Haematological parameters were determined using Haematology analyzer.
Biochemical Investigations:

Biochemical parameters were determined using auto-analyzer.
Histopathology:

Control and highest dose group animals will be initially subjected to
histopathological investigations. If any abnormality found in the highest dose group
than the low, then the mid dose group will also be examined. Organs will be collected
from all animals and preserved in 10% buffered neutral formalin for 24 h and washed
in running water for 24 h. The organ sliced 5 or 6um sections and were dehydrated in
an auto technicon and then cleared in benzene to remove absolute alcohol. Embedding
was done by passing the cleared samples through three cups containing molten
paraffin at 50°C and then in a cubical block of paraffin made by the “L” moulds. It
was followed by microtome and the slides were stained with Haematoxylin-eosin red.
Statistical analysis:

Findings such as body weight changes, water and food consumption,
hematology and blood chemistry were subjected to One-way ANOVA followed by
dunnet t test using a computer software programme — Graph pad version 7. All data

were summarized in tabular form, (Table-6 to 12)
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RESULTS

Repeated Dose 28- day oral toxic study of KARISALANKANNI

CHOORANAM

Table 6 Body weight of wistar albino rats group exposed to
KARISALANKANNI CHOORANAM

DAYS
DOSE
1 7 14 21 28

CONTROL | 235.2+18.46 |236.5+35.10|236.6 +45.60 | 238.7+£56.16 | 238.4 £ 66.15
LOW DOSE |248.2 +£65.24|250.7 + 66.28 | 254.6+ 55.34 | 256 +£56.34 | 256.8+35.36
MID DOSE | 252.4+18.34 |253.3+£16.24|253.4 £14.12| 255.2 £15.20 | 256.4 = 54.10
HIGH DOSE | 261.6+ 62.24 | 261.4+42.22 |262.4 £ 52.24 1263 = 54.28 | 264 + 74.60
P value (p)* NS NS NS NS NS

NS- Not Significant, **(p > 0.01),*(p >0.05), n = 10 values are mean + S.D
(One way ANOVA followed by Dunnett’s test)

Table 7: Water intake (ml/day) of Wistar albino rats group exposed to
KARISALANKANNI CHOORANAM

DOSE DAYS
1 6 14 21 28
CONTROL [60.1 £8.72 | 60£1.52  [60.2+1.40 61£1.32 61.4%1.62
LOW DOSE [65.1+1.21 |65.6£4.22 | 66.6£1.02 | 65.242.06 | 66.4+1.20
MID DOSE [62.1+1.02 | 62.3+1.21 | 62.142.62 | 63.44+432 | 63.4+1.64
HIGH DOSE|64.1+1.81 | 64.2+1.32 | 64.4+1.14 | 64.6+1.62 | 65.842.02
P value (p)* | NS NS NS NS NS
N.S-

NotSignificant,**(p>0.01),*(p>0.05)n=10valuesaremean+S.D(OnewayANOV
A followedbyDunnett'stest)
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Table 8: Food intake (gm/day) of Wistar albino rats group exposed to
KARISALANKANNI CHOORANAM

DAYS
DOSE
2 7 23 22 28
|[CONTROL| 34+4.14 34.246.12  |34.3+£2.18 |34.2+1.14 34+5.62
LOW
36.3£1.64 |36.3+1.51 [36.2+1.51 |[36.5+1.62 36.5+£1.22
DOSE
MID
34.1£2.12 | 34.243.50 [34.2+2.14 |34.242.16 35.2+1.64
DOSE
HIGH
32.4£1.62 | 32.1+1.64 [32.6+£2.36 [32.6+1.20 36.4+2.32
DOSE
P value
NS NS NS NS NS
)*
NS- NotSignificant**(p>0.01),*(p>0.05)n=10valuesaremean+S.D(Oneway

ANOV AfollowedbyDunnett'stest
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Table 9: Haematological parameters of Wistar albino rats group exposed to

KARISALANKANNI CHOORANAM

P value
Category Control | Low dose | Mid dose | High dose (0)*
p

Haemoglobin

13.4+0.71 |13.30+0.14 | 13.4+0.13 |13.72+0.13| N.S
(g/dl)

Total WBC

<109 09.41+£0.22 {09.3240.22|09.34+0.22 [ 09.30+1.10| N.S
X

Neutrophils (%) | 21.13+0.60 |21.02+0.52 [22.11£1.42|22.02+2.71 | N.S
lymphocyte (%) | 82.10+£1.26 | 82.12+1.42 | 83.10+2.44 | 83.20+£2.54| N.S
Monocyte (%) 1.1£0.03 1.1£0.01 1.2+0.04 | 1.1+0.03 N.S
Eosinophil (%) 0.8+0.03 0.8£0.04 | 0.9+0.05 | 0.9+0.08 N.S

Platelets
3 900.17+3.18(902.11+4.62{902.11+2.20(902.22+2.64] N.S

cells10°/pl
Total RBC 10% ul| 9.32+0.11 | 9.47+0.33 | 9.50+0.64 | 9.60+0.46 | N.S
PCV% 48.10+0.2 |48.62+£5.30 | 48.8+4.70 | 48.4+.71 N.S
MCHC g/dL 36.5+1.61 | 36.2+1.51 | 36.8+1.30 [36.13+1.60| N.S
MCYV fL(um?) 58.242.02 | 58.2+1.80 | 58.7+1.10 | 59.7£1.30 | N.S

N.S-  NotSignificant**(p>0.01),*(p>0.05)n=10valuesaremean+S.D(Oneway
ANOV AfollowedbyDunnett'stest)
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Table 10 : Biochemical Parameters of of Wistar albino rats group exposed

toKARISALANKANNI CHOORANAM

BIOCHEMICAL LOW HIGH P Value
PARAMETERS CONTROL DOSE MID DOSE DOSE p)*

GLUCOSE (R)

138.10+2.02 |138.12+2.10 |[138.9+12.06 (138.12+5.25 N.S
(mg/dl)

T.CHOLESTEROL(

140.1445.10 [140.15+5.20 |142.40+1.68 |143.21£1.10 N.S
mg/dl)

TRIGLY (mg/dl) 74.15+1.82 |74.11+1.32 | 74.15+1.22 |76.16+1.21 N.S

LDL 78.6+£2.13 78.74£2.05 |78.10£1.03 | 78.40+01.32 | NS
VLDL 14.2+1.52 |14.20+2.41 | 14.02+1.32 |(14.04+12.15 NS
HDL 28.12+4.32  [28.32+£2.50 |28.46+1.20 |28.51+1.23 NS
Ratio 1(T.CHO/HDL) | 3.73+1.16 3.72+1.80 3.73+£1.32 | 3.74+2.33 NS

Ratio 2(LDL/HDL) 1.92+1.22 1.92+1.20 1.93£2.20 |1.94+06.02 NS

Albumin (g/dL) 6.21+0.22 6.22+0.52 6.4+7.20 6.5546.48 NS

NS-NotSignificant,**(p>0.01),*(p>0.05)n=10valuesaremean+S.D(Oneway
ANOV AfollowedbyDunnett'stest)

Table 11: Renal function test of of Wistar albino rats group exposed to

KARISALANKANNI CHOORANAM

P Value
PARAMETERS |CONTROL{LOW DOSE|MID DOSE | HIGH DOSE ®)*
UREA (mg/dl) 14.50+0.29 | 14.50+0.29 | 14.46+1.18 14.42+1.22 N.S
[CREATININE(mg/dl)| 0.42+0.02 | 0.41+0.04 | 0.43+0.03 0.44+0.09 N.S
BUN(mg/dL) 19.1£0.02 | 19.10+0.34 | 19.6+0.42 19.26+1.02 NS
URIC ACID(mg/dl) | 4.02+0.04 | 4.06+0.21 4.4+0.12 4.20+0.10 N.S

NS- NotSignificant,**(p>0.01),*(p>0.05)n=10valuesaremean+S.D(Oneway
ANOV AfollowedbyDunnett'stest)
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Table 12: Liver Function Test of of Wistar albino rats group exposed to

KARISALANKANNI CHOORANAM

LOW MID HIGH P Value
PARAMETERS | CONTROL
DOSE DOSE DOSE (P)*
T
0.08+0.01 | 0.08+0.03 | 0.08+0.03 | 0.08+0.01 N.S
BILIRUBIN(mg/dl).
SGOT/AST(U/L) 64.11+1.53 | 64.12+0.22 | 64.24+1.54 | 65.74£1.53 N.S
SGPT/ALT(U/L) 79.21£1.02 [ 79.34+1.04 | 79.44+1.16 | 79.38+0.21 N.S
ALP(U/L) 137.11£2.21 | 137£2.20 | 139+1.24 | 140.03%6.02 N.S
T.PROTEIN(g/dL) | 7.2.40+0.14 | 7.2+0.41 7.2+0.60 7.3+0.61 N.S
NS- NotSignificant **(p>0.01),*(p>0.05)n=10valuesaremean+S.D(Oneway

ANOV AfollowedbyDunnett'stest

HISTO PATHOLOGY

CONTROL GROUP

Kidney
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PHARMACOLOGICAL ACTIVITY
(HEMATINIC ACTIVITY)

MATERIAL AND METHODS
Animals

Albino rats (Wistar strain) were obtained from C.L.Baid metha college of
pharmacy,chennai India. The rats were housed in an animal house with
temperature and humidity control. Water and rat pellets (Biogen Bangalore
Industries, India) were provided to the animals ad libitum. The animals were daily

monitored for their behaviour and health.

Acclimatization

Prior to any experimentation, the animals were allowed to adapt to the
animal house environment for 15 days. During this period, no experiments were
performed on the animals. The males and females were separated and kept in
clean cages. Suitable temperature, humidity and lighting conditions were maintained
and feed and water were supplied ad libitum. Cleanliness and hygienic conditions
were maintained as required. The animals were monitored regularly for signs of

infection or injury.

Grouping of the animals

The acclimatized animals were subsequently divided into five groups each
consisting of five rats (2 males and three females) and tails/ears were marked
accordingly. Group I constituted the control animals that were not induced for
anaemia and did not receive any treatment for anaemia. Anaemia was
experimentally induced in animals of group II, group III and group IV. The group II
animals served as the anaemic control (negative control) animals that did not
receive any treatment with the test formulations. Group III animals received
Karisalankanni Chooranam 100mg/kg and group IV received Karisalankanni Chooranam
200mg/kg group IV animals received conventional chemotherapy, i.e. allopathic

treatment (positive control).
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Induction of anaemia

Desferrioxamine (Desferal, Novartis, Switzerland), a chemically treated
form of ferrioxamine was used as an iron chelator for induction of anaemia in
Wistar rats. Based on LD50 value of desferal, 1/10th of the dose was calculated
and accordingly, 15 mg of desferal powder dissolved in 0.7 ml of injection
grade distilled water (injection grade, pyrogen free) was administered in the rats
via intramuscular route for 15 days. During this period, the rats were fed wheat
flour along with the feed. The animals were observed for any toxicity symptoms,
general behaviour and body weight. Hemoglobin content of group Il rats (% Hb) was

estimated by Sahli’s hemoglobinometer on the 16th day.
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Hemoglobin level of Karisalankanni Chooranam

S.no Groups Hemoglobin Hb (g/dl)
1 Control 16.6+42.1
2 Desferal Treated 10.5+21.5
3 Desferal +Karisalankanni Chooranam | 12.6+12.74
100mg
4 Desferal + Karisalankanni Chooranam | 14.8+10.22
200mg
5 Desferal + ferrous succinate +folic acid | 16.1+8.24
Hemoglobin level of Karisalankanni Chooranam
80
60— —_ B Control
-_g EIm Desferal
%, 404 B3 KKCM 100mg
g ma KKCM 200mg
T B STD
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MATERIALS AND METHODS

STUDY DESIGN:

An open clinical trial on paandu noi was carried out in the OP of P.G
Kuzhanthai Maruthuvam Department attached to Aringnar Anna Hospital of Indian
Medicine, Chennai-106.

The study was approved by Institutional Ethical Committee(IEC) and
approval number is GSMC-CH-ME-2/01/20182017

POPULATION AND SAMPLE:
The population consists of all patients satisfying the inclusion and exclusion
criteria mentioned below. Sample consists of paandu noi patients who were attending

the OP of Aringnar Anna Hospital, Arumbakkam, Chennai- 106.

SAMPLE SIZE:

The study is considered in 40 selected patients of both genders between age

groups of 3-12 years.

INCLUSION CRITERIA:

Age: 3-12 years

Hb level between 7-12 gms

Worm infestation

Angular stomatitis

Pallor of the skin, mucous membrane, nail bed and conjunctiva.
Lack of concentration and poor school performance

Fatigue

vV V V V V V V V

Constipation

EXCLUSION CRITERIA:
» Known H/O of Metabolic disorder
» Known H/O of Haemolytic anaemia
» Patient with previous blood transfusion

» Patient with any other serious illness.
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WITHDRAWAL CRITERIA:

» Exacerbation of symptoms.
» The subject develops adverse drug reactions and adverse event they will be
withdrawn from the trial.

» Patient turned unwilling to continue in the course of clinical trial.

EVALUATION OF CLINICAL PARAMETERS:

Patients are clinically evaluated by using the following parameters

History taking:
Age, occupation, Socio economic status, complaints and duration, past illness,
family history, and personal habits were recorded in the case sheets for every patients

during his / her first visit to OP.

INVESTIGATIONS:
Blood : TC, DC, ESR, Hb

Urine : Albumin, Sugar,Deposit

SPECIFIC IVESTIGATIONS:
Blood : PCV, MCV, MCH, MCHC, Total RBC
Motion: Ova, Cyst, Occult blood

CLINICAL DIAGNOSIS BASED ON SIDDHA SYSTEM:
The parameters used to diagnose the disease paandu Noi in siddha system are

as follows,

e Poriyal aridhal

e Pulanaal aridhal

e Vinaadhal

e Uyirthathukkal

e Udalthadhukkal

e Envagaithervu
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METHODOLOGY OF TREATMENT:
Study Enrollment:

Patient reporting at the OPD associated with clinical features of Pallor in
conjuctivia & mucous membrane, Headache, Fatigue, Loss of appetite, worm
infestation, dyspnoea on exertion, constipation are chosen for enrolment based on the
inclusion criteria. The patients who are enrolled are informed about the study trial
drug Karisalankanni chooranam, possible outcomes and the objectives of the study in
the language and terms understandable to them and then informed consent/assent

would be obtained from the patient/patients parent using consent/Assent form.

Conduct of the Study:

On the first day onwards the trial drug “Karisalankanni chooranam” (Internal)
will be given. The trial drug will be given in the OPD department of Kuzhanthai
Maruthuvam, GSMC, Chennai. The patients will be asked to have a regular follow up
in the OPD department once in 7days. In each and every visit the clinical assessment
will be recorded in the prescribed proforma.The laboratory investigation will be done

before and after treatment and recorded in the prescribed format.

Data collection forms:
Required information will be collected from each patient by using following

forms.

Form I : Screening and selection proforma.

Form II  : History taking proforma.

Form III : Clinical assessment proforma.

Form IV : Clinical assessment during and after trial.

Form V  : Laboratory Investigation proforma.

Form VI : Informed consent/Assent form.

Form VII : Withdrawal form.

Form VIII : Patient information sheet.

111



Data Analysis:

After enrolling the patients in the study, a separate file for each patient will be
maintained and all forms will be kept in the file. Whenever the patient visits OPD
during the study period, necessary entries will be made in the assessment forms.

The data entries and adverse events if any will be monitored by the Head of

the Department.

OUTCOME OF TREATMENT:
Primary OQutcome:

Primary outcome is mainly assessed by reduction in clinical symptoms and by
Raising Hb above 3 g/dl and comparing the following parameters before and after
treatment.

Secondary OQutcome:
Secondary outcome is assessed by comparing the safety parameters before and

after treatment.

Adverse Effect and Serious Effect Management:
If the trial patient develops any adverse reactions the patient will be referred to
the Pharmacovigilance department of SCRI and documented. For any adverse effect

the investigator will give the proper management in the OPD.

ETHICAL ISSUES:

1. Informed consent/Assent will be obtained from the patient/patient”s parent or
guardian after explaining about the clinical trial in an understandable
language.

2. After the consent/Assent of the patient or patient’s parent(through
consent/Assent) if they fit in the criteria they will be enrolled in the study.

3. Treatment will be provided free of cost.

4. Concomitant medicines will be used if there is any need.

5. The patients who are excluded (as per the exclusion criteria)will be refer to

OPD.
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RESULTS AND OBSERVATION:

A total number of 40 child patients with signs and symptoms of Paandu Noi
attending P.G-IV, KuzhanthaiMaruthuvam, Out Patient Department in Govt. Siddha
Medical College attached to Aringnar Anna Hospital during 2016- 2019 were
observed in the present study. The observations were made and tabulated with regards

to the following features:

1. Age Distribution
2. Gender Distribution
3. Socio-Economic status
4. Aectiological factor
5. Dietary habits

6. Seasonal reference
7. Reference to Thinai
8. UyirThathukkal

9. Udarthathukkal
10. Envagaithervugal
11. Neikkuri

12. Clinical prognosis

13. Results after treatment

The observation recorded are given below in tabular form
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1. AGE DISTRIBUTION

S. No Age(years) No. Of Cases Percentage
1 3-5 years 10 25%
2 5-7 years 8 20%
3 7-10 years 13 32.50%
4 10-12 years 9 22.50%
AGE DISTRIBUTION

Inference:

The above table indicates that children coming under 3-5 years of age group
were 10(25%), 5-7 years were 8(20%), 7-10 years were 13(32.5%), 10-12 years were
9(22.5%) respectively.

114



2. GENDER DISTRIBUTION

S. No. SEX No. OF CASES PERCENTAGE
1 Male 21 52.50%
2 Female 19 47.50%
GENDER DISTRIBUTION
H Male
H Female
Inference:

Among the 40 cases for this present study, (52%) children were male and

(48%) children were female. According to modern theory there is no apparent sex

prediction.
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3. SOCIO-ECONOMIC STATUS

Socio-economic No. Of
S. No. Percentage
status Cases
1 Rich 4 10%
2 Middle 13 32.50%
3 Poor 23 57.50%

SOCIO-ECONOMIC STATUS

57.50%

P |

@c $¢5§ {°

Inference:
Regarding socio-economic status, 23(57.50%) cases were belong to poor
status, 13(32.50%) cases were belong to middle class and 4(10%) cases belong to

high class.
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4. AETIOLOGICAL FACTOR

S. No Etiology No. Of Cases Percentage
1 Nutritional deficiency 32 80%
2 Worm infestation 8 20%
AETIOLOGICAL FACTOR

E Nutritional
deficiency

® Worm infestation

Inference:
Among 40 cases, 8(20%) cases were due to worm infestation and 32(80%)

cases were due to Nutritional deficiency.
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5. DIETARY HABITS

S. No DIET No. OF CASES PERCENTAGE
1 Vegetarian 14 35%
2 Mixed 26 65%
DIETARY HABITS
65%
35%
80%
60%
20% PERCENTAGE
0%
Vegetarian Mixed
Inference:

Among 40 cases, 35% belong to vegetarian diet and 65% belongs to mixed

diet habit.
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6. SEASONAL REFERENCE

S. NO. KAALAM No. Of CASES | PERCENTAGE
1 Kaar (Aavani, Purattasi) 2 5.00%
2 Koothir (Iyppasi, Kaarthigai) 2 5.00%
3 Munpani (Maargazhi, Thai) 20 50.00%
4 Pinpani (Maasi, Panguni) 13 32.50%
5 Elavenil (Chithirai, Vaikaasi) 3 7.50%
6 Mudhuvenil (Aani, Aadi) 0 0.00%
" 50.00%
20
15
10
500%  5.00% 7.50%
5
0
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Inference:

Regarding to paruvakalangal among 40 cases, 2(5%) cases were reported in

kaarkaalam, 2(5%) cases were reported in koothirkaalam, 20(50%) cases were

reported in munpani kaalam, 13(32.5%) cases were reported in elavenil kaalam and

no cases were reported in mudhuvenil kaalam respectively.
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7. REFERENCE TO THINAI

S. NO. NILAM NO. OF CASES PERCENTAGE

1 Kurinji 0 0%

2 Mullai 0 0%

3 Marutham 0 0%

4 Neithal 40 100%
5 Paalai 0 0%
REFERENCE TO THINAI
120%
100%
80%
60%
40%
20%
0%
Kurinji Mullai Marutham Neithal Paalai

Inference:

Among the 40 cases reported were from the surroundings of Chennai which

belongs to Neithal nilam. It cause increase in piththam.
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8. UYIR THATHUKKAL

i. Vatham:
S. NO. VAATHAM NO. OF CASES PERCENTAGE
1 Praanan 40 100%
2 Abaanan 26 65%
3 Vyaanan 40 100%
4 Udhaanan 40 100%
5 Samaanan 40 100%
6 Naagan 0 0%
7 Koorman 0 0%
8 Kirukaran 40 100%
9 Dhevadhaththan 40 100%
10 Dhananjeyan 0 0%
VATHAM

120%

100% -

80%

60%

40%

20%

0%
F & & &
Q@‘v > é‘»"% s &»‘ Q@b %&Q

Inference:
In 40 cases, among 10 types of vaatham, praanan, viyaanan, udhaanan,
samaanan, kirukaran and devathaththan were affected in all 40 cases (100%), abaanan

was affected in 26cases (65%) respectively.
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ii. PITHTHAM:

S. NO. PITHTHAM No. OF CASES PERCENTAGE

1 Anar piththam 40 100%

2 Ranjaga piththam 40 100%

3 Saathaga piththam 40 100%

4 Prasaga piththam 40 100%

5 Aalosaga piththam 0 0%

PITHTHAM
0%  100%
B Anar piththam
H Ranjaga piththam
B Saathaga piththam
B Prasaga piththam
B Aalosaga piththam
Piththam:

Among 5 types of piththam, except aalosagam all other types were affected.
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iii. KABAM:

S. NO. KABAM NO. OF CASES PERCANTAGE
1 Avalambagam 40 100%
2 Kilethagam 40 100%
3 Pothagam 0 0%
4 Tharpagam 0 0%
5 Santhigam 0 0%

KABAM
100%
90%
80%
70%
60%
50%
40%
30%
20%
0%
,6)03& .Q‘)eg’& V‘bég& ‘)92 ,&Qg‘&
‘b¢ .\é Qe\. “b"‘Q ‘)&
& A < N
Ao
Inference:

Among 40 cases, avalambagam and kilethagam were affected in all the cases.
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9. UDAR THATHUKKAL

S.NO. | UDARTHATHUKKAL NO. OF CASES PERCENTAGE
1 Saaram 40 100%
2 Senneer 40 100%
3 Oon 0 0%
4 Kozhuppu 0 0%
5 Enbu 0 0%
6 Moolai 0 0%
7 Sukkilam/ Sronitham 0 0%

UDAR THATHUKKAL

100%

90%
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Inference:

In 7 udar thathukkal, saaram and senneer were affected in all the 40(100%)

cascs.
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10. ENVAGAI THERUVUGAL:

ENVAGAI
S. NO. THERVUGAL NO. OF CASES | PERCENTAGE
1 Naa 40 100%
2 Niram 40 100%
3 Mozhi 0 0%
4 Vizhi 40 100%
5 Sparisam 12 30%
6 Malam 26 65%
7 Mooththiram 0 0%
8 Naadi

1. Piththavaatham 20 50%

11. vaathakabam 9 22.50%

iii. Kabapiththam 11 27.50%

ENVAGAI THERVUGAL
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Inference:

Among the Envagaithervugal, naa, niram and vizhi were affected in all 40
cases(100%). In 26 cases(65%) malam and in 12 cases (30%) sparisam were affected
and in naadi 20 cases(50%) piththavaatham, in 10 cases(22.5%) vaathakabam and 11

cases(27.5%) were seen.
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11. NEIKKURI

TYPES OF NO. OF
S. NO. CHARACTER PERCENTAGE
NEER CASES
Aravena
1 Vaatha neer 8 20%
neendathu
Aazhipol
2 Piththa neer 22 55%
paraviyadhu
Muthu oththu
3 Kabha neer 10 25%
nindrathu
NEIKURI

60%

50%
40%
30%
[]
20%
10%

0%
Aravena neendethlipol paraMiyetdlmoththu nindrathu

Inference:
Among 40 cases, vaatha neer was observed in 8 (20%) cases, piththa neer was

observed in 22(55%) cases, kabaneer was observed in 10(25%) cases.
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12. CLINICAL PROGNOSIS:

S. BEFORE AFTER
NO. TREATMENT TREATMENT
CLINICAL FEATURES
No. Of No. Of
Percentage Percentage
cases cases

1 |Pallor of conjunctiva, tongue,

nail beds 40 100% 10 25%
2 IFatigue 40 100% 4 10%
3 IConstipation 26 65% 0 0%
4 |Lack of interest and

concentration 20 50% 6 15%
> Angular stomatitis 17 43% 2 5%
®  lAnorexia 40 100% 0 0%

CLINICAL PROGNOSIS

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

BEFORE AFTER
TREATMENT TREATMENT
H Pallor of conjunctiva, tongue, nail beds ® Fatigue E—
Constipation B Lack of interest and concentration
B Angular stomatitis ® Anorexia
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Inference:

The above table reveals that, among all the 40 cases Anorexia was reduced,
pallor of conjunctivae, tongue nail beds was reduced in 30 cases among 40, fatigue
was reduced in 36 cases among 40, constipation was reduced in all cases, lack of
interest / concentration was reduced in 14 cases among 20, angular stomatitis was

reduced in 15 cases among 17.

13. RESULTS AFTER TREATMENT
Results were observed on the basis of two main criteria. One on tbe basis
of clinical improvement and the other on the results derived from the blood picture.
a. Results from clinical improvement
Good, Moderate, Mild improvements were assessed on the basis of relieved

signs and symptoms as follows.
Good improvement

» Anorexia —nil

» Fatigue —nil

» Pallor of conjunctiva and nail beds — nil

» constipation — nil

» Lack of interest / concentration — improved
Moderate improvement

» Anorexia —nil

» Fatigue —nil

» Pallor of conjunctiva and nail beds — improved

» constipation — moderately improved

» Lack of interest / concentration — slightly improved
Mild improvement

» Anorexia — nil
Fatigue — present or absent
Pallor of conjunctiva and nail beds — present
Constipation — present

Lack of interest / concentration — present

YV V. V VYV V

Among the 40 cases, 27 cases assessed as good improvement, 8 cases assessed

as moderate improvement, and 5 cases assessed as mild improvement.
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b. Results derived from the blood picture

Good:Increase in Hb level between 3gms/dl and above after treatment .

Moderate: Increase in Hb level between 2gms/dl to 2.9 gms/dl after treatment

Mild:Increase in Hb level between 0.5gms/dl to 1.5gm/dl after treatment

Among the 40 cases studies the result were observed as follows:

NO. OF
S. NO. RESULTS PERCENTAGE
CASES
1 Good 20 50%
2 Moderate 13 32.5%
3 Mild 7 17.5%
Inference:

Among the 40 cases treated, 20 cases (50%) showed good result, 13
cases (32.5%) showed moderate result and 7 cases (15%) showed mild result.

The results were based on clinical improvement and results derived from the

blood picture.

RESULTS

B good
B moderate

Hmild
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CASE SUMMARY OF THE PATIENTS:

S.NO. | OP NO. NAME AGE(YEARS)/SEX | REMARKS
1 9733 Melvin 10/mc Moderate
2 750 Janani sridevi 7/fc Mild
3 2724 Mitheshwaran 3/mc Moderate
4 822 Vasanthi 7/fc Moderate
5 797 Kagan 5/mc¢ Mild
6 2941 Aravindh 4/mc Moderate
7 3637 Kousalya S/fc Good
8 3688 Logeshwaran 7/mc Moderate
9 3079 Monika 8/fc Good
10 494 Tharshini 3/fc Moderate
11 493 Vignesh 8/mc Good
12 1007 Tharshini 8/fc Good
13 2959 Ketson 4/mc Good
14 2958 Nithya 7/fc Good
15 4937 Deniyal 7/mc Moderate
16 4936 Mikayal 9/mc Good
17 7575 Sundar 8/mc Good
18 7318 Hariharan 10/mc Moderate
19 5681 Monesh 11/mc Good

20 8452 Nisha 12/fc Mild
21 1638 Sandhiya 5/mc Good
22 5191 Sakthi 4/fc Good
23 2288 Rajesh S/me Mild
24 2558 Roshan 3/mc Good
25 1416 Sai krish 5/mc¢ Mild
26 3304 Oviyasri 3/fc Moderate
27 8981 Aswin kumar 10/mc Moderate
28 540 Elakkiya 8/fc Good
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29 7576 Sam rakshan 6/mc Good
30 5612 Nikkilesh 3/mc Mild
31 613 Nikkitha 3/fc Mild
32 2760 Joswa 4/fc Moderate
33 4177 Shakila 6/fc Good
34 4343 Abijith Krishna 5/mc¢ Good
35 5552 Sarika 12/fc Moderate
36 7419 Yogeshwaran 12/mc Good
37 2272 Hariharasudhan 7/mc Good
38 3940 Hemala 7/tc Moderate
39 3836 Manith 12/mc Good
40 4810 Sagana 10/fc Good
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LABORATORY INVESTIGATION REPORT OF THE PATENTS

AGE(years| BEFORE TREATMENT | AFTER TREATMENT ESR URINE ANALYSIS
S.NO.| OP NO. ) DC DC BT AT BT AT
/ISEX Te P | L | E Te P | L | E |1/2HR|1HR|1/2HR|1 HR|Alb|Sug|Dep|Alb|Sug|D
g|Dep ug|Dep
1 9733 10/mc 6000 | 45 | 49 | 6 6500 | 47 | 51 | 2 7 18 7 4 |[N|N|N|N|N|N
2 750 /e 8100 | 51 | 42 | 7 8500 | 50 | 45 | 5 12 | 25 9 18 [N|N|N|N|INJ|N
3 2724 3/mc 10700 | 64 | 32 | 4 10000 | 58 | 40 | 2 14 | 22 100 | 20 | N|IN|[N|[N|[N|N
4 822 7/fe 7300 | 61 | 33 | 6 7600 | 55 | 40 | 5 21 7 4 [N|N|N|N|N|N
5 797 5/mc 12500 | 77 | 17 | 6 12000 | 65 | 33 | 2 3 5 6 12 [N|N|N|N|[N|N
6 2941 4/me 7200 | 52 | 43| 5 8000 | 51 | 44 | 5 12 7 2 [N|N|N|N|IN|N
7 3637 5/fc 7800 | 56 | 34 | 10 | 7900 | 58 | 36 | 6 15 | 25 10 | 20 | N|N|[N|[N|[N|N
8 3688 7/me 6800 | 43 | 48 | 9 7000 | 45 | 49 | 6 8 15 7 4 [N|N|N|N|N|N
9 3079 8/fc 8200 | 52 | 42 | 6 8100 | 52 | 44 | 4 5 12 6 12 [N|N|N|N|[N|N
10 494 3/fc 11300 | 26 | 63 | 8 11200 | 40 | 45 | 5 10 | 26 8 16 [N|N|N|N|IN|N
11 493 8/mc 5300 | 72 | 28 | 6 6800 | 52 | 43 | 5 3 8 5 10 [N|N|N|N|N|N
12 1007 8/fc 10600 | 58 | 36 | 6 9400 | 50 | 44 | 6 6 7 4 [N|N|N|N|N|N
13 2959 4/me 8900 | 45 | 47 | 8 8500 | 50 | 43 | 7| 22 | 42 10 | 20 [N|N|N|N|N|N
14 2958 7/ 6000 | 56 | 39 | 5 7300 | 53 | 43 | 4 8 15 6 2 [N|N|N|N|IN|N
15 4937 7/me 7500 | 48 | 45 | 7 8000 | 49 | 45 | 6 14 | 20 100 | 20 [ N|IN|[N|[N|[N|N
16 4936 9/mc 6800 | 73 | 24 | 3 6800 | 58 | 38 | 4 | 21 38 11 24 [N|N|N|N|N|N
17 7575 8/mc 7200 | 64 | 30 | 6 7100 | 54 | 42 | 4 5 12 7 4 [N|N|N|N|N|N
18 7318 10/mc 5300 | 45 | 49 | 6 6900 | 50 | 45 | 5 12 7 12 [N|[N|[N|IN[N|N
19 5681 11/mc 6100 | 45 | 49 | 6 7200 | 49 | 48 | 3 10 | 25 8 16 [N|N|[N|N|N|N
20 8452 12/fc 9500 | 68 | 26 | 6 8300 | 58 | 35 | 7 10 | 22 7 4 [N|N|N|N|N|N

BT- Before Treatment, AT- After Treatment, N-Nil, TC-Total Blood Count, DC-Differential Blood Count,P-Polymorphs, L-Leucocytes,
EEosinophils, ESR-Erythocyte Sedimentation Rate, mm-Milimeter, Hb-Hemoglobin, Alb-Albumin, Sug-Sugar, Dep-Deposits.
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BEFORE TREATMENT |AFTER TREATMENT ESR URINE ANALYSIS

s.NO. |op No.| AGE(YEARSY DC DC BT AT BT AT

SEX TC TC

P|L|E P|L|E|%HR|1Hr| %Hr | IHr | Alb | Sug | Dep | Alb | Sug | Dep
21 | 1638 S/me 5700 |60 (31| 9| 650 |s4]|40|6| 9 | 20| 5 | 10| N | N | N| N | N | N
2 | 5191 4/fc 7200 6930 1| 7200 |60|36|4| 5 | 11| 11 | 2] N | N | N | N|N|N
23 | 2288 S/me 5300 | 58(35| 7| 6300 |s55]40|5| 7 |15 9 | 8| N | N | N|N|N|N
24 | 2558 3/me 8400 |52|41| 7| 8100 |54 |42|4| 4 | 10| 7 | 14| N| N | N|N|N]|N
25 | 1416 5/me 11200 |37|56] 7 | 10800 |48|45|7] 2 |10| 5 |10| N | N | N | N| N | N
2 | 3304 3t 7600 |56 39| 5 | 8000 |53 |42|5| 5 | 15| 10 |20 ] N| N | N|N|N|N
27 | 8981 10/me 7800 |44 50| 6 | 7500 |48 |46|6| 10 | 25| 7 | 16| N | N | N | N | N | N
28 | 540 8/fc 8600 |47 46| 7| 9200 |50|45|7| 7 | 14| 7 | 14| N| N | N|N|N]|N
29 | 7576 6/mc 3500 | 53(38| 9| 5000 |55|41|4| 3 | 8| 6 | 14| N | N | N|N|N|N
30 | 612 3/me 7100 |48 |42 | 10| 7600 |50 |43|7| 14 | 22| 11 | 2| N | N | N | N | N | N
31| 613 3t 11900 |50 |43] 7 | 10900 |52]42|6] 7 | 15| 9 | 18| N | N | N | N | N | N
32 | 2760 4/fc 8400 |47 |47 | 6 | 8800 |49 |43 |8 0] 6 |14| N ]| N|N|N]|N|N
33| 4177 6/fc 7700 |53 | 42| 5 | 8000 |55 |42|3| 28 |40 | 12 | 24| N | N | N | N | N | N
34 | 4343 5/me 6300 | 54|42 4| 7100 |50|45|5| 13 | 26| 9 | 18] N | N | N | N|N|N
35 | 5552 12/fc 7200 |58 |38 | 4 | 8100 |55 41|4| 14 | 28| 10 | 20| N | N | N | N | N | N
36 | 7419 12/me 5400 |43 48] 9 | 6800 |50 |42|8| 15 | 28| 9 | 18] N | N | N | N|N|N
37 | 272 7/me 9300 |52|42] 6| 9700 |48 457 15 |30 | 11 | 2] N | N | N | N| N | N
38 | 3940 7fe 6600 |50 40| 10| 7100 |52|43|5| 14 | 28| 7 | 14| N | N | N | N|N|N
39 | 3836 12/me 7200 |49 |45 | 6 | 7600 |50 |45 5 4] 3 |6 | N| N|N|N|N|N
40 | 4810 10/fc 8900 |53 43| 4| 8300 |54 |42|4| 8 | 16| 5 |10] N| N | N|N|N]|N

BT- Before Treatment, AT- After Treatment, N-Nil, TC-Total Blood Count, DC-Differential Blood Count,P-Polymorphs, L-Leucocytes,
EEosinophils, ESR-Erythocyte Sedimentation Rate, mm-Milimeter, Hb-Hemoglobin, Alb-Albumin, Sug-Sugar, Dep-Deposits.
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BIO CHEMICAL AND HEMATOLOGICAL REPORTS

Hb (gms/dl) RBC (Millions/dl)) PCV (%) MCYV (fy | MCH (Pg) MCHC (gm/dl)
S. NO..OP NO. NAME AGE(years)/ SEX BT | AT BT AT BT | AT | BT | AT | BT |AT| BT AT
1 9733 Melvin 10/mc 11.5 13 34 3.6 36 40 70 75 26 | 29 32 34
2 750 Janani sridevi 7/fc 11.5 13 3.5 3.8 35 36 85 88 [ 275 30| 324 35
3 2724 | Mitheshwaran 3/mc 10 125 | 3.1 33 30 35 72 76 22 | 25 30 34
4 822 Vasanthi 7/fc 108 | 12.5 | 3.5 3.8 32 35 73 77 26 | 28 32 33
5 797 Kagan 5/mc 11.6 | 12.8 | 3.3 3.7 30 34 72 76 23 | 25 31 33
6 2941 Aravindh 4/mc 10.2 12 3.1 34 31 35 | 69.8 | 74 23 | 25 31 33
7 3637 Kousalya 5/fc 9.7 | 11.8 | 3.2 3.8 32 33 | 723 | 73.5 | 222 | 23 | 30.8 32
8 3688 | Logeshwaran 7/mc 11.1 | 128 | 3.7 3.9 32 34 72 80 26 | 38 32 33
9 3079 Monika 8/fc 93 | 126 | 34 3.6 34 35 76 80 26 | 38 32 33
10 494 Tharshini 3/fc 9.9 | 12.6 4 4.2 22 25 73 86 24 | 26 27 33
11 493 Vignesh 8/mc 9 128 | 3.2 34 29 31 69 78 23 | 27 28 33
12 1007 Tharshini 8/fc 86 | 119 | 2.8 32 17 20 68 80 27 | 30 28 34
13 2959 Ketson 4/mc 8 11 3.2 3.7 21 [ 232 75 85 27 | 32| 312 33
14 | 2958 Nithya 7/fc 105 | 13.6 | 34 3.6 28 32 70 83 23 | 27 24 29
15 4937 Deniyal 7/mc 11 12.7 4 4.2 32 34 | 723 | 78 | 222 | 25| 30.8 32
16 | 4936 Mikayal 9/mc¢ 10.7 | 13.8 | 3.2 33 32 34 71 87 22 | 29 32 34
17 | 7575 Sundar 8/mc 102 | 133 | 3.2 34 23 30 | 513 69 | 26.6 |29 | 221 30
18 7318 Hariharan 10/mc 116 | 134 | 3.6 3.8 37 37 80 82 | 269 | 28 | 33.7 35
19 | 5681 Monesh 11/mc 10.8 | 13.9 | 3.6 3.6 40 42 | 823 | 8 | 263 ] 30 32 34
20 8452 Nisha 12/fc 11 122 | 3.5 3.8 32 35 76 90 24 | 27 32 34

BT- Before Treatment, AT- After Treatment, PCV-Packed Cell Volume, MCV-Mean Corpuscular Volume, RBC-Red Blood Cells MCH-Mean

Corpuscular Hemoglobin, MCHC- Mean Corpuscular Hemoglobin Concentration.
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AGE(years) | HB(GMS/DL) | RBC(MILLIONS/DL) | PCV (%) | MCV (fl) | MCH (Pg) [MCHC (gm/dI)
S.NO.OP NO. NAME

/ISEX BT | AT BT AT |BT| AT |BT | AT | BT |AT| BT | AT
21 | 1638 Sandhiya 5/fc 86 | 11.8 3.4 33 34| 38 | 74| 8 | 25 | 28| 32 | 35
22 | 5191 Sakthi 4/fc 77 | 108 3.9 3.9 25| 30 | 55| 68 | 17 | 25| 306 | 34
23 | 2288 Rajesh 5/me 11.6 | 12.9 2.8 3.3 36| 40 | 85| 88 | 26 | 29 | 32 | 33
24 | 2558 Roshan 3/me 84 | 115 3.5 3.9 25| 29 | 57|71 | 17 | 22| 297 | 33
25 | 1416 Sai krish 5/me 114 | 12.6 3.7 3.9 34| 36 | 78 | 80 | 245 | 28 | 31.6 | 34
26 | 3304 Oviyasri 3/fc 10 | 123 3.3 3 350 38 [ 77| 82| 26 [ 30| 338 | 34
27 | 8981 | Aswin kumar 10/me 115 | 127 3.5 3.9 35| 38 | 81 | 84 | 26630 | 33 | 36
28 | 540 Elakkiya 8/fc 10 | 132 3.3 35 35| 40 | 80 | 84 | 26 | 32 | 325 | 34
29 | 7576 | Sam rakshan 6/me 65 | 9.6 3.1 33 28 | 34 | 75| 88 | 242 |28 | 32 | 34
30 | 5612 Nikkilesh 3/me 11.6 | 12.4 3.6 3.4 37| 42 | 82| 8 | 25530 | 312 | 32
31 | 613 Nikkitha 3/fc 11.8 | 127 3.7 3.8 37 | 412 | 78 | 804|237 | 26 | 314 | 33
32 | 2760 Joswa 4/fc 1.1 | 135 3.4 3.5 20| 26 | 72| 8 | 30 | 34 | 283 | 33
33 | 4177 Shakila 6/fc 10.8 | 139 3.7 3.7 20| 27 | 68| 82 | 28 | 32| 315 | 34
34 | 4343 | Abijith krishna 5/me 82 | 11.3 3.2 3.7 26| 34 |71 |8 | 28 | 29| 27 | 29
35 | 5552 Sarika 12/fc 93 | 124 2.9 3.2 28| 32 |70 | 81 | 28 [ 30| 22 | 25
36 | 7419 | Yogeshwaran 12/me 78 | 109 3.2 3.4 23| 28 | 73| 88 | 232 28 | 27 | 30
37 | 2272 | Hariharasudhan 7/me 10 | 132 3.5 3.8 28| 32 | 63| 77| 25 | 29 | 285 | 315
38 | 3940 Hemala 7/fc 99 | 12.8 3.2 35 220 25 | 71| 79 | 24 | 31 | 272 | 302
39 | 3836 Manith 12/me 98 | 12.9 3.8 3.8 20 24 | 70 | 80 [ 30233 | 29 | 325
40 | 4810 Sagana 10/fc 88 | 12 3 3.4 30| 32 | 72|87 | 30 | 34| 32 | 33

BT- Before Treatment, AT- After Treatment, PCV-Packed Cell Volume, MCV-Mean Corpuscular Volume, RBC-Red Blood Cells MCH-Mean

Corpuscular Hemoglobin, MCHC- Mean Corpuscular Hemoglobin Concentration.
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DISCUSSION

PaanduNoi is a clinical entity described by Siddhars and having symptoms
such as loss of appetite, lassitude, pallor of skin and mucous membrane, conjunctivae,
tongue, and nail beds, angular stomatitis. These symptoms are identical with Iron
Deficiency Anaemia (Microcytic hypochromic anaemia) a clinical entity described in

modern medical literature.

Iron deficiency anaemia is one of the most common and widespread nutritional
disorder present throughout the world and its prevalence is higher in children, but they
are not completely relieved from their symptoms by other system of medicine. Hence
with the help of trial medicine from Siddha system, results and observation are noted

for the study.
The patients were examined based on Siddha as well as modern aspects.

All the necessary investigation were made during the study. The results

obtained from their studies were discussed below for better conclusion.

Trial medicine administered was Karisalankannichooranam 200- 500mg with

honey, 2 times a day after food for 28 days.

In this study, 40 cases were selected according to the proforma with
investigations and treated with the trial drug Karisalankannichooranam for 28days.
The treatment and investigation was done in the OPD of PG-Dept. of
KuzhanthaiMaruthuvam, Govt.Siddha Medical College attached to Arignar Anna
Hospital of Indian Medicine Chennai-106, during the period 2017-2019. All the
necessary investigations were carried out to all patients and trial drug were given.
Weekly follow up were done. All the patients were strictly advised to follow diet and

peaceful lifestyle to normalize the immune mechanism.
Drug Authetication :

All the ingredients of the trial drug Karisalankannichooranamwere procured

from indigenous drug shop, Park town, Chennai.

Microscopic and Macroscopic examination was conducted, identified and

authenticated by the concerned pharmacognosist, GSMC, Chennai.
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Pre clinical screenings:
Biochemical Analysis:

Qualitative Analysis of the trial drug revealed the presence of iron, chloride,

calcium, starch, reducing sugar.
Phytochemical Analysis:

The phytochemical analysis of the trial drug shows that the drug contains

Glycosides, Carbohydrates, Coumarins, Phenols.

Physico chemical Analysis:

Loss on drying at 105°C - 2.43%
Total ash -17.6%
PH -5
Acid insoluble ash - 0.26%
Water soluble extractive -26%

Alcohol soluble extractive - 12%
TOXICITY STUDY OF THE DRUG:
IAEC NO: LV/11/CLBMCP/2018
Acute toxicity:

Acute and sub acute toxicity studies were conducted on experimental rats at

C.L.BaidMetha College of Pharmacy, Chennai, Tamilnadu.

Acute toxicity study of the drug k was carried out as the OECD guideline-

423 (Organisation to Econamic Co-operation and Development).

The acute toxicity study of my trial drug was studied and the drug was
proved safer for long term administration, as it did not exhibit any significant toxicity
at 2000 mg / kg body weight.
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Sub acute toxicity:

Sub acute toxicity study as per the guideline of — 407. Under the dosage of trial drug
200mg / kg (Low dose), 400mg / kg (High dose) it did not exhibit any significant.

Histo pathology:

At the end of toxicity studies the animal were sacrified and they were
subjected to hematological parameters (TC, DC &Hb) chemical parameters ( LFT,
RFT) and histopathology of vital organs like Liver, Kidney, Spleen, Lungs were
carried out. The studied did not exhibit the evidence of remarkable pathological

lesions in the tissues.
Pharmacological activity:

The pharmacological studies of trial medicine Karisalankannichooranam

showed significant Haematinic action wistar albino rats.

Haematinic action of Karisalankannichooranamwas carried out by producing
anemia by administrating a single intramuscular injection ofdesferrioxamine at a dose
of 15mg/kg b.w. Drop out period of four days was awaited until the sufficient drop in
Hb level was noticed in animals. Rats were considered as anaemic model if
haemoglobin concentration was less than 14g/dl. Then the trial drug was administered

show a potent haematinic action during the studies.

The result of preclinical screening, the result of chemical analysis,

Toxicological studies, Pharmacological studies were shown in pre-clinical.
Age Distribution:

Among the 40 cases, 25% of patients were in the age group of 3to 5 years,
20% were in the age group of 5 to 7 years, 32.5% were in the age group of 7 to 10
years and 22.5% were in the age group of 10 to 12 years.

Sex Distribution:

Among the 40 cases for this present study, 21 (52.5%) children were male and
19 (47.5%) children were female. According to modern theory there is no apparent

gender prediction.
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Socio Economic status:

Among the 40 cases, maximum numbers of patients 57.50% were in poor
status, 32.50% were in middle class and 10% were in rich class. The highest incidence
was observed in poor class children due to low nutritional diet, so the poor children

are more prone to the disease.
Aetiological factor:

Among 40 cases, 20% cases were due to worm infestation, 80% cases were

due to nutrional deficiency because of poor intake of food respectively.
Dietary Habits :

Among 40 cases was reported, 65% belonged to mixed diet and 35% belonged

to vegetarian diet habit respectively.
According to Paruvakaalam:

Regarding Paruvakaalam among 40 cases, 5% cases were reported in
Kaarkaalam, 5% cases were reported in Koothirkaalam, 7.5% cases were reported in
ElavenilKaalam, 50% cases were reported in Munpanikaalam, 32.5% cases were
reported in Pinpanikaalam and no cases were reported in Muduvenilkaalam

respectively
Thinai:
Among the 40 cases reported were from surroundings of Chennai which
belongs to Neithalnilam.It cause increase in pitham.
UyirThathukkal:

Disturbance of Vatham :

In 40 cases, among 10 types of VVaatham, Praanan was affected in a 100% of
cases because of dyspnoea on exertion, Abanan was affected in a 65% of cases due to
constipation, Viyaanan was affected in a 100% of cases because of pallor of skin,
Samaanan and Kirukaran were affected in a 100% of cases due to loss of appetite,

Devathathan was affected in a 100% of cases due to tiredness respectively.
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Disturbance of Pitham:

Among 5 types of Pitham, except Aalosagam all types of pitham were affected.
Sathagam was affected due to inability to do work, Ranjagam was affected which
causes discolouration of blood, Anal pitham which causes loss of appetite, Prasagam

was affected because of pallor of skin respectively.
Disturbance of Kabam:

Among 40 cases, Aavalamgam was affected in 40 cases(100%) due to dyspnea

and Kilathagam was affected in 40 cases (100%) due to loss of appetite respectively.
UdalKattukal:

In this, Saaram and Senneer were affected in 100% of the cases. Saaram was

affected because of anorexia, Senneer was affected because of pallor of skin.
EnnvagaiThervugal:

Among the Ennvagaithervukal, Naa, Niram and Vizhi were affected in all
cases (100%). In 26 cases (65%) Malam, and in Naadi 20 cases (50%) Pithavaatham,

in 9 cases (22.5%) vathakabam and in 12 cases (27.5%) Kabapitham were seen.
Neikuri :

Among 40 cases, Pithaneer was observed in 55% cases, vathaneer was

observed in 20% cases, Kabaneer was observed in 25% cases.
Clinical presentation:

Out of 40 patients, before treatment all the 40 patients had 100% of pallor of
conjunctivae, tongue, nail beds, Anorexia, fatigue, 65% of cases had constipation,
50% of cases had Lack of interest and concentration, 43% of cases had angular
stomatitis. After treatment most of the patients were relieved from the symptoms of
anorexia and constipation. Pallor of conjunctivae, tongue, nail buds was present in
25%, fatigue in 10%, lack of interest and dyspnoea on excertion in 15%, angular

stomatitis in 5% were observed in this study.
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Lab investigation:

Routine blood and urine examination were done before and after the treatment.
In most of the cases, Total RBC count, PCV, MCV, MCH, MCHC were observed to
be reduced. After treatment there is a tremendous increase in the haemoglobin level,
Total RBC count, PCV,MCV,MCH, MCHC.

Haemoglobin range was Good (50%) in 20 cases, Moderate (32.5%) in 13

cases, Poor (17.5%) in 7 cases in prognosis.
Bio statistical study:

By statistical analysis, since the p value is significant in Hb level i.e., null
hypothesis is rejected and alternate hypothesis is accepted.And by age wise analysis,
the mean difference is high in 8 years children and by sex wise analysis, the mean
difference is high in male children. Thus concluding that there is differencein the

means of before and after treatment.

Result observed from Hb level:

Since the p value is significant (0.04). So the treatment was significantly

improving the Hb level among the patients for the treatment of PaanduNoi.
Treatment:

In this study all 40 cases were treated with Karisalankannichooranam. The trial
medicine having the properties of neutralizing pitham was given to the patients to set

right the deranged pitham on the basis of Arusuvai and Panchabootham.

So the selected trial drug is in the form of powder, is found to be normalize the
increased pitham. Intake of powder with honey in therapeutic doses increase appetite

and gives relief from abdominal discomfort and constipation.

The trial medicine contain iron in the form of ferrous state that are easily
absorbed. The efficacy was established throughout the treatment. During the treatment

the study subject were strictly advised to have Iron rich diet.
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SUMMARY

To study the efficacy of Siddha trail drug Karisalankanni chooranam as
internal medicine for the treatment of PaanduNoi in children.This disease mostly
resembles Iron deficiency anaemia in modern system. Literature evidences of both
Siddha and Modern system were collected and also the ingredients of the trial drug
was reviewed as well. For the clinical study, 40 patients were selected based on
protocol. This study is conducted after the drug being screened by the Screening
committee and approved by the Institutional Ethical Committee (IEC) of Govt. siddha

medical college Chennai.

Selected patients with PaanduNoi diagnosed clinically treated in outpatient
department of Govt. siddha medical college attached with Arignar Anna Hospital of
Indian Medicine, Chennai-106. They were undergone laboratory investigation and

treated with trial drug, observed for clinical improvement and any adverse reaction.

Qualitative analysis of the Karisalankanni chooranam presence of iron,
calcium, starch, chloride and Reducing sugar. Phytochemical analysis of the trial drug

shows that presence of Glycosides, carbohydrates, coumarins, phenol.

Physico chemical analysis of the trail drug shows the pH 5, Total ash value

17.6% shows the safe and effectiveness of the trial drug.

Toxicological studies shows that, it has no significant toxic effect. From the
preclinical pharmacological study shows that the drug has got a significant haematinic

activity.

Among the 40 patient’s good improvement was observed in 20 cases (50%),

moderate improvement in 13 cases (32.5%) and mild improvement in 7 cases (17.5%).
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CONCLUSION

Paandunoi is mainly caused by the derangement of Pithamfollowed by vatham
and kabam. The deranged kuttram is settled down by the kaippusuvai in the trial drug
there by medicine act effective in cure the disease.

In physico chemical Analysis iron was found to be present as effective
ingredients in treating anaemia.

The Karisalankannichooranam reveal no toxicity in the preclinical studies and
hence proven to be safe for human administration.

From the pre- clinical pharmacological study it is evident that the trial
medicine has significant Haematinic action.

Also Karisalankannichooranam has been proved clinically. Since as it raises
the haemoglobin level in a marked level to the patients given regularly for not less
than 30 days along with supplementary diets. Both symptomatic and qualitative
improvement were absorbed. For prognosis, routine haematological investigation was
taken. During the treatment no adverse events were observed.

Statistically it has been proved that it shows significant raise in the
haemoglobin level.

Hence | concluded that the trial drug Karisalankannichooranam will be a better

drug that can be used in the treatment of PaanduNoi.
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BIO STATISTICAL ANALYSIS

AGE BEFORE AFTER DIFFERENCE
11/Fc 11.5 12 0.5
10/Fc 10.3 12.2 1.9
08/Mc 115 11.8 0.3
06/Mc 11.1 11.5 0.4
09/Mc 9.2 10.5 1.3
08/Fc 12 115 -0.5
08/Fc 12.9 12.5 0.4
12/Fc 11.7 11.9 0.2
09/Fc 10.4 11.2 0.8
10/Fc 11.6 12 0.4
12/Fc 9.9 11 1.1
08/Fc 7.1 10.2 3.1
62 /Fc 12.1 12.5 0.4
08/Fc 13.1 12.8 0.3
07/Fc 12.4 12.1 0.3
09/Mc 12.9 12.8 -0.1
08/Mc 8.6 10.2 1.6
06/Fc 8.8 10.8 2
06/Mc 13.4 134 0
09/Fc 11.9 12 0.1
06/Fc 12.1 12 -0.1
07/Fc 8 10.2 2.2
11/Mc 13.1 13.2 0.1
06/Mc 12.2 12.4 0.2
08/Mc 12.3 125 0.2
08/Mc 12.2 12.8 0.6
10/Fc 14.3 14 -0.3
07/Fc 12.4 12.6 0.2
6“2/Mc 13.4 13 0.4
12/Fc 12.7 12.6 -0.1
06/Mc 11.3 11.2 0.1
12/Mc 11.8 11.5 -0.3
08/Fc 11.6 11.2 0.4
8"2/Mc 13 15 2
06/Mc 11.2 12 0.8
10/Mc 12 12.4 0.4
07/Fc 9 10.2 1.2
11/Fc 11.2 12 0.8
08/Fc 11.8 12.2 0.4
08/Fc 12 125 0.5
MEAN 11.5 12.01 0.51
St.dev 1.579841 1.035473 0.840269
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e Mean value of HB before treatment; 11.5 + 1.57

e Mean value of Hb after treatment 12.01 + 1.03

To analyse the significance, Paired T- Test is chosen

Results:
T- Test of Paired sample
Variable 1 Variable 2
Mean 11.5 12.01
Variance 2.495897436 1.072205128
Observations 40 40

Pooled Variance 1.784051282
Hypothesized Mean Difference 0
df 78

t Stat -1.707581759

P(T<=t) one-tail 0.045845808

t Critical one-tail 1.664624645

e Null Hypothesis: There is no difference between means
e Alternate Hypothesis: There is absolute difference between two means
P- Value= 0.04

e |f the P-Value is less than 0.05, then the null hypothesis is rejected
e As the P-Value of this study is 0.04, Null Hypothesis is rejected and Alternate

hypothesis is accepted. Thus concluding that there is difference in the means of

before and after treatment.

e To signify the difference, Pearson correlation between two variables taken which
shows the result of 0.87 (87%0)
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coefficient of Correlation

Value of r

Strength of relationship

-1.0to-0.50r1.0t0 0.5 Strong
-0.5t0-0.30r0.3t00.5 Moderate
-0.3t0-0.10r0.1t00.3 Weak

-0.1t0 0.1

None or very weak

As the r value of this s

correlation

tudy is 0.87, it shows that the result has Strong Positive

i.e statistical correlation is measured by what is called the coefficient of

correlation (r). Its numerical value ranges from +1.0 to -1.0. It gives us an

indication of both the strength and direction of the relationship between variables.

1. AG

AGE W

E WISE MEAN DIFFERENCE:

ISE mean difference in HB

8 9 10

¥ Before treatment * After treatment
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2. AVERAGE OF HB INCREASE BY AGE:

Mean difference

3. Mean difference By sex:

MEDIAN DIFFERENCE OF HB
IMPROVEMENT (SEX)

¥ Male child * Female child
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GOVERNMENT SIDDHA MEDICAL COLLEGE

ARIGNAR ANNA GOVERNMENT HOSPITAL OF INDIAN
MEDICINE

CHENNAI - 600 106

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF “PAANDU NOI” (IRON DEFICIENCY ANAEMIA)

L N o g s~ w D PE

IN CHILDREN

FORM | - SCREENING AND SELECTION PROFORMA

OP NO P
NAME e
AGE e
GENDER

F.OCCUPATION

F.INCOME e
ADDRESS e
CONTACT NO e

INCLUSION CRITERIA:

>

YV V. V V V V V¥V

Age: 3-12 Yrs Yes/ No
Hb 7-11 gm Yes/ No
Patient having sign of pallor in conjunctivae, tongue, Nail bud Yes/ No
Patient having symptoms of fatigue , Anorexia, dyspnoea on exertionYes / No
Loss of memory/ lack of concentration Yes/ No
Patient suffering from worm infestation Yes/ No
Patients who are willing to undergo laboratory investigation. Yes/No
Patients who are willing to sign the informed consent stating that she will

continuously stick to the treatment during 28days but can opt out of the trial of

her own conscious discretion. Yes/No



EXCLUSION CRITERIA
(Clinical history)
% History of Metabolic disorder
¢ History of Haemolytic anaemia

+«+ Patient with previous blood transfusion

% Patient with any other serious illness

ADMITTED TO TRIAL:

YES NO

If yes, OPD/IPD
Date

Station:

Signature of the Guide Signature of the Investigator



GOVERNMENT SIDDHA MEDICAL COLLEGE

ARIGNAR ANNA GOVERNMENT HOSPITAL OF INDIAN
MEDICINE, CHENNAI - 600 106

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM™” IN THE
TREATMENT OF “PANNDU NOI” (IRON DEFICIENCY ANAEMA) IN
CHILDREN

FORM Il -HISTORY TAKING PROFORMA

1. S.NO. OF THE CASE e
2. OP/IP NO e
3. NAME e
4. AGE e
5. GENDER e
6. F.OCCUPATION e
7. F.INCOME e
8. COMPLAINTS& DURATION e
9. PERSONAL HISTORY e
10. HISTORY OF PREVIOUS ILLNESS: ...,
11. BIRTH HISTORY e
12. DIETARY HABIT
e Vegetarian
e Non-vegetarian
13. FAMILY HISTORY
Whether this problem runs in family?
1. Yes 2.No
If yes, mention the relationship of affected person(s)

History of previous investigations if any

Date

Station:

Signature of the Guide Signature of the Investigator



GOVERNMENT SDIDHA MEDICAL COLLEGE ARIGNAR ANNA
GOVERNMENT HOSPITAL OF INDIAN MEDICINE
CHENNAI - 600 106
CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF
“PAANDU NOI” (IRON DEFICIENCY ANAEMIA)IN CHILDREN

FORM 111 ASSESSMENT PROFORMA

SERIAL NO
OP /1P NO
NAME
AGE
GENDER

o A~ w Dk

GENERAL EXAMINATION:

Height (cms)

Weight (kg)

Temperature(°F)

Pulse rate(/min)

Heart rate(/min)

Respiratory rate(/min)

Blood pressure(mm/Hg)

Present Absent
Pallor

Jaundice

Cyanosis
Lymphadenopathy
Pedal edema
Clubbing

Jugular vein pulsation



SYSTEMIC EXAMINATION

CardioVascularSystem

Respiratory system

Gastro-intestinal system

Central Nervous System

Urogenital system

Endocrine System

SIDDHA SYSTEM OF EXAMINATIONS:

I. THEGI: [BODY CONSTITUTION]
I. Vathaudal
ii. Pithaudal
iii. Kabaudal
iv. Thonthaudal :
Il.  NILAM: [LAND WHERE PATIENT LIVED MOST]
a) Kurinji(Hilly terrain) :
b) Mullai(Forest range) :
¢) Marutham(Plains)
d) Neithal(Coastal belt) :
e) Paalai (Arid regions) :
1. KAALAM:
a. Kaarkaalam
b. Pinpanikaalam
c. Koothirkaalam
d. llavenilkaalam
e. Munpanikaalam
f.  Muthuvenilkaalam
IV. GUNAM:
1. Sathuvam
2. Raasatham

3. Thaamatham :



V. IMPORIGAL (SENSORY ORGANS):
Normal/Affected
Mei

Vaai

Kann
Mookku

Sevi

VI. KANMENDHIRIYAM (MOTOR ORGANYS):
Kai
Kal

Vaai

Eruvai

Karuvaai
VII. KOSANGAL (SHEATH):

Annamayakosam

Pranamayakosam

Manomayakosam

Vignanamayakosam :

Anandamayakosam
VIill.  UYIR THAATHUKKAL: [THREE HUMORS] (VALI, AZHAL, IYAM)
A. VALI

Praanan

Abaanan

Samaanan

Uthaanan

Vyaanan

Naagan

Koorman

Kirukaran
Devathaththan

Dhananjayan




B. AZHAL
Analakam

Ranjakam
Sathakam

Prasakam

Alosakam
C. IYAM

Avalambagam :

Kilethagam

Pothagam

Tharpagam

Santhigam
IX. SEVEN UDAL THATHUKKAL: (SEVEN SOMATIC COMPONENTS)

Saram

Senneer
Oon
Koluppu
Enbu
Moolai

Sronitham
X. ENVAGAI THERVU:
1. NAADI : [PULSE PERCEPTION]
2. SPARISAM : [PALPATION]
3. NAA : [TONGUE]
4. NIRAM : [COMPLEXION]
a. Vadham
b. Pitham
c. Kabam
5. MOZHI : [VOICE]
I.  High Pitched
ii.  Low Pitched
iii.  Medium Pitched
6. VIZHI - [EYES]




MALAM : [BOWEL HABITS / STOOLS]

Niram
Irugal
llagal
Others
7. MOOTHIRAM: [URINE EXAMINATION]

NEERKKURI:
Niram
Manam
Edai
Nurai
Enjal

NEIKKURI:

Date

Station:

Signature of the Guide Signature of the Investigator



GOVERNMENT SIDDHA MEDICAL COLLEGE ARIGNAR ANNA
GOVERNMENT HOSPITAL OF INDIAN MEDICINE
CHENNAI - 600 106
POST- GRADUATE DEPARTMENT OF KUZHANTHAI
MARUTHUVAM

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM™” IN THE
TREATMENT OF “PAANDU NOI” (IRON DEFICIENCY
ANAEMIA)IN CHILDREN

FORM IV: LABORATORY INVESTIGATIONS PROFORMA

SERIAL NO. OF THE CASE:
OP/IP NO )
NAME

AGE

GENDER

SAEE I

A) BLOOD INVESTIGATIONS:

INVESTIGATIONS BEFORE TREATMENT | rofnivienT
Hb(gms/dl)
T.RBC (million cells/
Cu.mm)
ESR(mm) Y hour
1 hour

T. WBC (cells/cu.mm)

Differential count(%o)

Polymorphs

Lymphocytes

Monocytes

Esinophils

Basophils




BLOOD INVESTIGATIONS

BEFORE TREATMENT

PCV

MCV

MCH

MCHC

SERUM IRON

SERUM FERRITIN

TIBC

INVESTIGATIONS

BEFORE TREATMENT

OVA
MOTION

TEST
CYST

B) URINE INVESTIGATIONS:

URINE INVESTIGATION

BEFORE
TREATMENT

AFTER
TREATMENT

Albumin

Sugar

Deposit

Date

Station:

Signature of the Guide

Signature of the Investigator

AFTER TREATMENT

AFTER TREATMENT




GOVERNMENT SIDDHA MEDICAL COLLEGE ARIGNAR ANNA
GOVERNMENT HOSPITAL OF INDIAN MEDICINE
CHENNAI - 600 106
CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF “PAANDU NOI” (IRON DEFICIENCY
ANAEMIA)IN CHILDREN

FORM V: INFORMED CONSENT FORM

“I have read the foregoing information, or it has been read to me. | have the

opportunity to ask questions about it to my satisfaction.

I consent voluntarily to participate my child in this study and understand that |
have the right to withdraw my child from the study at any time without in any way it

affecting my child further medical care”.
"l have received a copy of the information sheet/consent form".
Date:
Signature of the participant:
In case of illiterate participant

“I have witnessed the accurate reading of the consent form to the potential
participant, and the individual has the opportunity to ask questions. I confirm that the

individual has given consent freely.”

Date:

Signature of a witness Left thumb Impression of the Participant
(Selected by the participant bearing no connection with the survey team)

Date

Station:

Signature of participant:

Signature of the Guide Signature of the Investigator:
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GOVERNMENT SIDDHA MEDICAL COLLEGE, CHENNAI

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF“PAANDU NOI” (IRON DEFICIENCY ANAEMIA)
IN CHILDREN

FORM VI - WITHDRAWAL FORM

S.NO

OP /1P NO

NAME

AGE / GENDER

DATE OF TRIAL COMMENCEMENT

DATE OF WITHDRAWAL FROM TRIAL

REASONS FOR WITHDRAWAL

% Long absence at reporting : Yes/ No
¢ lrregular treatment : Yes/ No
+«» Shift of locality : Yes/No
% Increase in severity of symptoms : Yes/No
+«+ Development of severe adverse drug reactions : Yes/No
Date
Station:

Signature of the Guide Signature of the Investigator



GOVERNMENT SIDDHA MEDICAL COLLEGE ARIGNAR ANNA
GOVERNMENT HOSPITAL OF INDIAN MEDICINE

CHENNAI - 600 106

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF “PAANDU NOI” (IRON DEFICIENCY ANAEMIA)
IN CHILDREN

FORM VII - PATIENT INFORMATION SHEET

Name of Co- Investigator: K. Karpagavalli
Name of the college: Govt. Siddha Medical College, Arumbakkam, Chennai-106.

INFORMATION SHEET FOR PATIENTS PARTICIPATING IN THE OPEN
CLINICAL TRIAL.

I, K. Karpagavalli, studying M.D(Siddha) at Govt.Siddha Medical College,
Chennai, is doing a clinical trial on “PaanduNoi” —Iron Deficiency Anaemia in
children. It is becoming a most common disease, occurring throughout the world. In
this regard, 1 am in need to ask you few questions. I will maintain confidentiality of
your comments and data obtained. There will be no risk of disclosing your identity
and no physical, psychological or professional risk is involved by taking part in this
study. Taking part in this study is voluntary. No compensation will be paid to you for

taking part in this study.

You can choose not to take part. You can choose not to answer a specific
question. There is no specific benefit for you, if you take part in the study. However,
taking part in the study may be of benefit to the community, as it may help us to

understand the problem of defaulters and potential solutions.

If you agree to be a participant in this study, you will be included in the study
primarily by signing the consent form and then you will be given the internal
medicine “Karisalankannichooranam” (Internal medicine) 800mg — 1000mg (B.D) for
28 days.



The information | am collecting in this study will remain between you and the
Co- investigator (myself). I will ask you few questions through a questionnaire. 1 will

not write your name on this form. I will use a code instead.
The questionnaire will take approximately 20 minutes of your time.

If you wish to find out more about this study before taking part, you can ask
me all the questions you want or contact K. Karpagavalli, PG Scholar cum Co-
investigator of this study, attached to Govt. Siddha Medical College, Chennai-106.
You can also contact the Member-secretary of Ethics committee, Govt. Siddha
Medical College, Chennai.
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GOVERNMENT SIDDHA MEDICAL COLLEGE ARIGNAR ANNA
GOVERNMENT HOSPITAL OF INDIAN MEDICINE

CHENNAI - 600 106

CLINICAL STUDY ON “KARISALANKANNI CHOORANAM” IN THE
TREATMENT OF “PAANDU NOI” (IRON DEFICIENCY
ANAEMIA)IN CHILDREN

FORM X - ADVERSE REACTION REPORTING FORM

SERIAL NO :

OP/IP NO

NAME

AGE : GENDER

DATE OF TRIAL COMMENCEMENT :

DATE OF OCCURRENCE OF THE ADVERSE REACTION :
TIME

DESCRIPTION OF ADVERSE REACTION

MANAGEMENT

Date

Station:

Signature of the Guide Signature of the Investigator



DEPARTMENT OF KUZHANTHAI MARUTHUVAM

DISSERTATION STUDY ON “KARISALANKANNI CHOORANAM”
IN PAANDU NOI (IRON DEFICIENCY ANAEMIA)

INVESTIGATOR - Dr. K. KARPAGAVALLI
ANNA HOSPITAL OPD- CHENNAI-106
OP.NO : DATE

NAME

AGE / SEX
PARENT NAME
ADDRESS

PHONE NO
COMPLAINTS & DURATION

Loss of appetite
Fatigue
Worm infestation

Pallor of skin and mucous membrane

YV V. V V V

Lack of concentration

ECONOMIC STATE : POOR / MIDDLE /RICH
DIET : VEG / MIXED

H/O PICA

FAMILY HISTORY

PAST HISTORY

ON EXAMINATION
HT

WT

PALLOR

CVS

RS



ENVAGAI THERVU:

NAA : MALAM :
NIRAM : MOOTHIRAM :
MOZHI ) NAADI

VIZHI : SPARISM

INVESTIGATION:

BEFORE | AFTER BEFORE AFTER
BLOOD S. FERRITIN

TC TIBC

DC URINE

ESR Alb

Hb Sugar

RBC Deposit

PCV MOTION

MCV Ova

MCH Cyst
MCHC

TREATMENT:
WEEK WORM LOSS OF LACK OF
PALLO FATIGU
S/ R INFESTATIO | APPETIT e CONCENTRATI
DATE N E ON

I

1.
Il.
V.
V.




GOVT SIDDHA MEDICAL COLLEGE AND HOSPITAL

CHENNAI

Branch -1V KUZHANTHAI MARUTHUVAM

PROFORMA OF CASE SHEET FOR PAANDU NOI

IP. No
Name
Age

Sex
Address
Informant

Complaints and duration
History of present illness
History of Past illness
Antenatal history

Birth history

Neonatal history
Developmental history
Nutritional history

© © N o g bk~ w0 DR

Immunization history
10. Family history
11. Socio economic status

General examination:

Appearance and posture
Nutritional status
Anaemia

Cyanosis

Clubbing

Jaundice

o a0k~ w N E

Nationality
Religion
Date of Admission
Date of Discharge
Diagnosis

Medical Officer



7. Lymphadenopathy
8. Abdominal distension

9. Pedal oedema
Vital Signs:

Temperature
Pulse rate
Respiratory rate

Heart rate

o M w D e

Blood pressure
Anthropometry

a. Height
b. Weight

c. Chest circumference :
SIDDHA ASPECTS
Nilam

Kurinji
Mullai
Marutham
Neithal

Paalai

o r w N E

Paruvakalam

Kaar
Koothir
Munpani
Pinpani

Elavenil

o ok~ 0N E

Muthuvenil



Poripulangal

Mei
Vai
Kan
Mooku

Sevi

o M w b

Kanmenthiriyam

Kai
Kaal
Vaai

Eruvai

a ~ w DN E

Karuvai
Uyirthathukkal
Vadham

Praanan
Abaanan
Viyaanan
Uthaanan
Samaanan
Naagan
Koorman

Kirukaran

© © N o g & DR

Devathathan

10. Dhananjeyan :
Pitham

Analpitham
Ranjagam
Saadhagam

Praasagam

o M w D

Aalosagam



Kabam

o M w b

Avalambagam :
Kiletham
Pothagam
Tharpagam

Santhigam

UdalKattugal

N oo g M w Db oE

Saaram
Senneer
Oon
Kozhuppu
Enbu
Moolai

Sukkilam /Suronitham:

EnvagaiThervugal

O N o g B~ w D PP

Naadi
Sparisam
Naa
Niram
Mozhi
Vizhi
Malam

Moothiram

MODERN ASPECTS

o K~ w NP

Respiratory System
Cardiovascular system
Gastro intestinal system
Central nervous system

Excretory system

Laboratory investigations



Blood
TC

DC
ESR
1/2hr :
1hr
Hb%
Urine
Albumin
Sugar
Deposits
Stools
Ova
Cyst
Other Investigations
PCV
MCV
MCH :

MCHC:



Investigation - Siddha aspect
1. Neerkuri

Niram

Edai

Manam

Nurai

Enjal

2. Neikuri

3. Daily progress

DATE SYMPTOMS

MEDICINE




GOVERNMENT SIDDHA MEDICAL COLLEGE
Arumbakkam, Chennai-106

Communication Of The Decision Of Institutional Ethics Committee (IEC)

IEC No: GSMC-CH-ME-2/018/2017

Protocol title:

AN OPEN CLINICAL STUDY ON PAANDU NOI ( IRON DEFIENCY ANEMIA ) IN CHILDREN
WITH THE EVALUATION OF SIDDHA TRIAL DRUG KARISALANKANNI CHOORANAM

Principal Investigator: Dr. K XARPAGAVALLI

Name & Address ofInstitution:

Government Siddha Medical College,

Arumbakkam, Chennai-106

! \/ New Review |:] Revised Review l:l Expedited Review

Date of review (DD/MM/YY): 06-04-2017

Date of Previous Review, If Revised Application:

Decision of the IEC

l I Revision | Rejected

Suggestlons / Reasons / Remarks: 1.Change Dosage :200- -500mg.Remove Thirigadi alavu. 2.Add
Adjuvant Honey. 3.HB level add in inclusion criteria. 4. Remove patient with chronic disease and add
previous blood transfusion. 5.Remove pheripheral blood smear in investigation. 6.Change duration 48

days.
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| Recommended for a period of 1 year
from date of completion of preclinical studies :

Please Note:
e Inform IEC immediately in case of any adverse events/serious drug reaction.

Seck IECapproval in case of any change in the study procedure, site and investigator
This approval is valid only for period mentioned above

@
®
\i [EC member have the right to review the trial with prior intimation Dﬂ /L 2 %

Jeyaprakas nam-ymn'—-" Dr.K. anakavalll
Chair Member Secretary
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INSTITUTIONAL ETHICS COMMITTEE

Date :06.04.2017
Sub : IEC Review of research proposals
Ref : Your letter dated

MEMBERS PARTICIPATION SIGNATURE

Dr.P JEYAPRAKASH NARAYANAN. M.D(S).,

|

Chairman | l | | | L\k_‘\"g"’:"_"z

Dr. K. KANAKAVALLL, MD(S)., el
Member secretary - '/ /rp Z//L)/% /&L’

Dr.SATHYA RAJESWARAN M.D(S),
Clinician - Siddha

— == = o —

Dr.KABILAN M.D(S),
Clinician - Siddha
Dr.R.VASUDEVAN, M.D(S)., PG.DIP

—— =

(Clinical research), Msc (Medical sociology), Sociologist

Dr.L.MUKUNTHAN, M.B.B.S.,DNB (Medicine )., _7/ N\
- ‘ -

Modern medicine specialist,

5 JOSEPH MARIYA ADATIKKALAM, M.D(S). [

Msc epidemiology-, Social scientist,

Dr.GDAYANAND REDDY, M.Pharm, Ph,D., r [_ -

Biomedical scientist

—————

I Wy Ryt e
Mr.B.PADMANABHA PILLALI, :
Philosoplﬂ’/—a____’_x___’___ i _‘

Mrs. PREETHA SARAVANAN,

- I T e
L o e D SN NS e I e D e e g W -

}

Public person

A

) | ,"
\ ZE_,_-/"‘: ?ﬂ*g”’»”)l g
r.P.Jeya prakash narayanan M.D(S)- Dr.K.Kanakavalli, M.D(s)

Chairman Member secretary
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Government Siddha Medical College
Department of Medicinal Botany

Dr. S. Sankaranarayanan M.Sc..

Asstl. Professor

Head of the Department

M.Phil.. Ph.D..

6. Anna Arch Rd.

NSK Nagar.

Arumbakkam. (Chennail.

B S T e T I . E—" T—_—_“———eesw R TR R T

Tamil Nadu 600106.

AUTHENTICATION CERTIFICATE

Based wupon the m*gunoleplic,«‘nmcmscm)ic/microscopic examination
resh/market  sample. it is  certified that the specimen  given
Dr. K. Karpagavalli B.S.M.S. doing M.D. (S) 1 Department of Kuzhantha

maruthuvam at Government Siddha Medical College, Arumbakkam. Chennai-106 1s

identified below as

B e e ———————

S.NO | DRUG NAME | BOTANICAL NAME T_l AMILY NAME |
i A _; KARISAL {’\l_ =l {g__l_ljjl { PROSTATE | ASTE Rn( EAL |
2 | CHUKKU | ZINGIBLR OFFICINALE " ZINGIBERACEAL |
3 | MILAGU PIPER NIGRUM PIPERACLAL |
4 THIPPIL PIPERLONGUM | PIPERACEAE
5 kADtkﬁAl LJ{@QMHLUiIUB{QH#_COMEEIhuJJuQ l
6 | NELLIKKAI . PHYLLANTHUS | EUPHORBIACEAE |
e JENBLICA . . . [ o N '
G THANDRIKKAL _1Lﬁyggjffiﬁff1Rn 4 | COMBRETACEAE ]
S MARAMANIAL " COSCINIUM | MENISPERMACEAE
P | FENESTRATUM __ | |
9 | THANIYA | CORIANDRUM SATIVUM | APIACEAE. |
100 | MUKKIRATTAL | BOERHAVIA DIFFUSA | NYCTAGINACEAE |
i " KARUNSEERAKAM | NIGELLA SATIVA *_t__lg}rjl NCULACEAL |
LK{_ﬁjllhd|§§f§JlHiHRl' \BIES SPECTABILIS | PINNACEAE
13 | ELLAM ELLATTIERIA 'zﬂN(dleAKIAJ |
T 0 S LT | CORDAMONUM by
14 | SEERAKAM l_g_(‘\_uw MCYMINUM | APIACEAE l
15 AT HIMA llil I{A"v‘l G NZYRRHIZA GLABRA Tk ABAL[ M |

il = 3 B — e S,

e ——— _— o —

References: Flora of Presidency. Gamble. J. S
Date: $5.04.2018

Place: Chenat

Dr. S. Sankaranaray:

Head
Dept. of Maruthuva Thavararyal

(Medicinal Botany and Pharmacegnesy)
Govt. Siddha Medical College,
Arumbakkam, Chennai - 600 106.



Phone : 24960151, 24962592, 24960425
e-mall : clbaidmethacollege@gmail.com
Waebsite : www.clbaidmethacollege.com

' ﬁ Old Mahabalipuram Road,
S _J_,rhoralpakkam Chennai - 600 097.

Affillated to The Tamil Nadu Dr. M.G.R. Medical Universily, Chennai.
Approved by Pharmacy Council of India, New Delhi, and
All India Council for Technical Education, New Delhi

CERTIFICATE
This is to certify that the project title “An open clinical study on PAANDU NOI

(IRON DEFICIENCY ANEMIA) in children with the Evaluation of Siddha

trial drug KARISALANKANNI CHOORANAM for its toxicological and

HEMETINIC activity in Wistar albino rats” has been approved by IAEC

IAEC No: LV/11/CLBMCP/2018

%. uralidharan
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The Tamil Padu Br.M.G.R.Medical Anivergity

69, Anna Salai, Guindy, Chennai - 600 032.

This Certificate is awarded to Dr/Ms/Mrs... .. KAREHGMNO L) ..o,

For participating as Resouree Person / Delegate in the Twenty Fourth Workshop on
“RESEARCH METHODOLOGY & BIOSTATISTICS”

For AYUSH Post Graduates & Researchers

Organized by the Department of Siddha
The Tamil Nadu Dr. M.G.R. Medical University From 24" to 28®* April 2017.

NIAN, mD.D.L O, Prof. Dr.S.GEETHALAKSHMI, vp. PhD.
VICE CHANCELLOR

vral.K LAN, MD.(s)PhD.,  Prof. Dr.T.BALASUB
A'RCOF & HEAD DEPT.CF SIDDHA REGISTRAR

—
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International Conference on

“Sports Medicine, Yoga, Fitness Therapy & Rehabilitation™

SYFTR-2019
Date: 11th and 12t March 2019

CERTIFICATE

A
This is to certify that Mr/Ms/Dr/Prof

has participated/Chaired a session in the International conference, organized by Research and ||

Development wing, Sree Balaji Medical College & Hospital, Chromepet, Chennai, Tamil Nadu, India.
He/she has presented a Paper entitled on
and the CME Points Awarded____________
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| | 1 Q : | .
Prof . S. :*%j;,,r Prakash Prof. Sentha:lil R. Selvan~"" Prof.W.M.S. Johnson Prof. P. Ramasamy ||

¢ German " ity of Physical Education Principal Scientist, Biomarker Dean -Incharge Director -Research
& Sportg/Sciences Cologne,Germany Strategies Rockville, MD,USA SBMCH SBMCH
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