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INTRODUCTION

The word Siddha comes from the word Siddhi which means an object to
attain perfection or heaven. The Siddha system is of Dravidian origin and has its entire
literature in Tamil language. This system of medicine was developed by the 18 ancient
saints who were known by the name "Siddhars" whose life goal was to attain salvation.
The Siddha system of medicine uses a fascinating combination of herbs, minerals, metals
and to promote good health and longevity.

“DarLgHe 2 ererCs LerLd
Kewr_gSled 2 cTerCs DjairLLd
SjarrLpd Llewrpd genGp
2Nbg srem LMTe@GLECLTCs”
- L (el (@hTeL.

Siddha science considers nature and man as essentially one. "NATURE IS
MAN AND MAN IS NATURE". Man is said to be the microcosm and Universe is the
macrocosm because what exists in the world exists in man. Man is nothing but a
miniature world containing the five elements of the various principles which constitute
the, vegetables and the animal kingdom.

“BORST IguHHSF FLLOTET GULDLLSLD

Pomsrn g Srarn g Headmb Sam i

QUAEISTL I3 eumyeured auemThCs uNmBS

GomaM g aurafld Gywrulmbsts

BeHHGW wapsrdapss s1flg”

Hmepai B,
“Bop § B euefl aNsDCLITELHGID
SHS LWESLD 2 OELOTSlem”

Osreamiwid.

According to Siddha medical science, the Universe originally consisted of atoms
which contributed to the five basic elements, viz., earth, water, fire, air and sky which
correspond to the organs of the human body and they were the fundamentals of all the

corporeal things in the world.



“o 1 1bumt yflullenr 2 ullymT sy leurt
Sbu. Quuiesrend Gareyd Lom L mi

2 L U euemid@w o-Lmud HHHCS

(13

2 1 eu euemigGaen 2 ufieueris CsGar

S@mLHETLD.

It worked on the basic concept that a healthy soul can only be developed
through a healthy body. According to Siddha system, the human body is composed of 96
principles,(thaththuvas) 72,000 blood vessels(naadikal) and 1,300 nerves (Nerves).
Besides these, there are 10 Nadi (main arteries),10 Vayu (vital pranas) and 14 Vegangal

(natural functions).

The food is considered to be basic building material of human body, which
gets processed into blood, tissues and wastes. The equilibrium of blood, body tissues and
waste products is considered as health and its disturbance or imbalance leads to disease or
pathologic state. So the siddhars developed methods and medication that are believed to
strengthen their physical body and thereby their souls. The system not only deals with
medicine, but with spirituality, righteous way of living, rejuvenation and its main aim,

Attainment of Perfection.

The main benefits of siddha system includes,
It treats the disease to its roots, without leaving any traces for it to reappear.
The medicines are made from natural materials.

It is considerably a cheaper form of treatment.

The treatment has to be individualized with far less chances of committing mistakes in
diagnosis of treatment.

Pandu Noi ( Iron deficiency anemia (IDA) ) is the single most common
disorder affecting mankind. It is estimated that more than 2 billion people suffer from
IDA worldwide. It is seen in all parts of the world - developed as well as developing
countries. In India nearly 70% of children are estimated to be anemic patients due to iron
deficiency. During the past two decades great advances have been made in the knowledge
of iron deficiency anemia and the relation of dietary deficiencies in the formation of

blood.



There are many types of anemia. Iron deficiency anemia is a decrease in
the number of red blood cells in the blood due to lack of iron. The risk of iron deficiency
anemia is high during the second year of life because of increased iron requirements
related to rapid growth. Premature and low birth weight infants and infants with history of
prolonged stay in the neonatal unit are at particularly high risk of developing iron

deficiency anemia before 1 year of age.

Iron deficiency anemia affects neurological development by decreasing
learning ability, altering motor functions, and permanently reducing the number of
dopamine receptors and serotonin levels. Iron deficiency during development can lead to

reduced myelination of the spinal cord, as well as a change in myelin composition.

Every age group is vulnerable to iron-deficiency anaemia. In children, anaemia

can cause a 5-10 point deficiency in 1Q and hamper growth and language development.
"Anaemia is causing red alert for Indian women and children and we need
to address it. In India, besides focussing on prevention, The author need to talk of the
disease Pandu noi (IDA) and the treatment of rampant anaemia to address health,

education and economic consequences due to anaemia,"

So this dissertation focuses the treatment for pandu noi ( Iron deficiency
Anaemia (IDA) ) that is, a safe and simple drug TIRUDHARATCHATHA
CHOORANAM(TC) by Agasthiyar vaithiya rathinachurukkam, which gone through a
thorough literature review of siddha texts books about Biochemical, Pharmacological and
Preclinical study, Clinical trials were carried out and the result obtained were discussed in

the end.



AIM AND OBJECTIVES

AIM:

The aim of this study on pandu noi is to ensure a new approach in diagnosis for

the disease and find out a safe and simple drug. It is essential to find out a safe and simple

drug to over come Pandu noi. The drug should be easily available, economic, easily

administered and also easily palatable.

OBJECTIVES :

I.

® =N ok

10.

1.

To collect various school of thoughts regording pandu noi mentioned in various
siddha literatures.

To know the extend of correlation of etiology, signs and symptoms of pandu noi with
anaemia.

To analyse and review the disease pandu on the basis of its affection on various
organ systems.

To utilize the diagnostic methods mentioned by siddhars.

To correlate the relation between pandu noi and seasonal variations.

To study the age-sex ratio, socio economic status for the disease.

To study about the predisposing factors contributing to this disease.

To conduct a pilot clinical trial with TIRUDHARATCHATHA
CHOORANAM(TC)

To study pharmacological and Bio-chemical analysis of the trial drug.

To utilize the modern parameters of investigation for the confirmation of the disease
and to follow the prognosis.

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

children.



REVIEW OF LITERATURE
SIDDHA ASPECTS

Siddha literatures deal with classification of diseases mainly by mukkutra theory
that i1s Vaatham, Pitham and Kabam.
Disease is defined as cause and effect due to the alterations made by food and

activities performed in Sookshma and Sthoola bodies.

2 u9F gl 2L g Y Swapde 2 areursl Qewemserme gHUBHLL THDHEISETE
amyenr &mfiwGw Crm ‘eremiu(HLb.

So these texts provide us with a line of treatment of both Sookshma and Sthoola
bodies.

Pandu noi is caused by derangement of Pitham. Hence the basic details regarding

Pitham is briefly explained before going into the study about Pandu noi.

Mukkutra Theory of Pitham :

Pitham (Azhal) is one of the three vital phenomena (Vaatham, Pitham, Kabam).
Among the panchaboodhas, it is formed by the Theyu bootham. In healthy individuals,
the existance of the three humours are found in the ratio of 1 : % : V4 respectively. This is
explained as

“Quuiwerey aurgGwrery Goe LN55CmrenTuiLd
swi srheeaCn oM™
& 60T gDl FMLOILILD
This ratio is altered when there is disturbance to Pitha dhosham, which leads to

alteration of Pitham leading to Pitha diseases.

Location of Pitham in the Body

o Pingalai

° Praanavayu
o Neerpai

o Moolakkini
o [rudhayam
o Thalai

o Kopuzh

o Undhi

o [raippai
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More over,

As per Thirumoolar’s thought,

“ARsHEW K95zD CurmerFasHaian”

As per Yugimuni’s thought

“Cur@werp 95558158 MHULALC Caemm
Cupnen sawrL_gHler SLpSTESLD.”

General Characters of Pitham.

Veppam (Heat)
Koormai (Sharpness)
Neippu (Lubricative)
Nekizhchi (Elastic)

Pitham gets the properties of the substance to which it combines.

Natural Properties of Pitham :

Seripithal (Digestion)
Vanmai (Strong)
Vemmai (Heat)
Menmai (Soft)
Paarvai (Sight)

Pasi (Hunger)
Neervetkai (Thirst)
Suvai (Taste)

Oli (Light)
Ninaippu (Thinking)
Arivu (Knowledge)



Own qualities of Pitham — 6

Hot - N Cold

Acidic - YerflLiLy Sweet

Mobile - 6T (TH[H S GITENLD Immobile

Liquid - FQUEMRLILD Solid

Acute - G&EHILD Mild or Harmless
Pungent - SMILD Bitter

Functions of Pitham :

1.

A e A o B

Raising the body’s temperature

Giving red or yellow colour to the body

Raising the body temperature during digestion and assimilation

Produces perspiration, giddiness.
Raising the volume of blood and its expulsion

Gives yellow stain to eye, motion and urine.

Opposite qualities of Pitham — 6

&aflr&s)
Qafliiy
HenasSmsse
QaLig

FHSLD

S|

Anger, irresponsible, immobile, thoughtfulness, excitement, thinness.

Feeling of irritation.

All tastes like sour, bitter.

Some illustrations of Pitham:

Gross body - Chest and abdomen
Systems - Digestive, circulatory
Functions - Vital

Gunaas - Rajasic

Cell - Protoplasm

Humours - Gastric Juice
Excretions - Perspiration, Urine

Expulsion of dhosha - Watery or yellowish discharge
Feeling of dhosha - Heat

Classification - Inflammation
Causes - Low vitality
Treatment - Stimulation
Nature - Sun

Shape - Liquid
Profession - Police



Formation of Senneer :

During the process of digestion in our body, Saaram or Rasa thathu (Chyle) is
formed on the first day. From saaram, Senneer (blood) is formed on the second day. From
senneer, Oon (muscle) is formed. From oon, Kozhuppu (fat) is formed. Enbu (bone) is
formed from kozhuppu. From enbu, Moolai (bone marrow) is formed. From moolai,
Sukkilam (sperm) or Suronitham (ovum) is formed on the third, fourth, fifth, sixth and
seventh day respectively. The nutrients absorbed after digestion is responsible for the

metabolic function of blood.

Day 1 - Saaram (Chyle)

Day 2 - Senneer (Blood)

Day 3 - Oon (Muscle)

Day 4 - Kozhuppu (Fat)

Day 5 - Enbu (Bone)

Day 6 - Moolai (Bone marrow)

Day 7 - Sukkilam (Sperm)/ Suronitham (Ovum)

It is to be noted that the nutrients absorbed after digestion are responsible for the
formation of muscular, adipose and nervous tissues and calcification of bones. As saaram
and senneer are the primary important thathus of the body, they get deranged themselves

followed by affection of other thathus.

In Pandu noi, saaram and senneer thathu are mainly affected. Saaram (Rasam) is
affected and is noticed by the symptoms like excessive thirst, dryness of skin, tongue,

throat and loss of body weight.

Senneer is affected and is noted by the symptoms like pallor of the skin, excessive

intake of foodstuffs having sour and acrid taste and results in general debility.

Physiological aspects of Pitham :

Our body is made up of seven udal thathus namely saaram, senneer, oon,
kozhuppu, enbu, moolai, sukkilam / suronitham. These seven thathus constitute the body
in normal condition. Senneer has the characteristics of pitham and it gives life to each cell
and tissue of the body. Blood is the only vehicle, which is concerned with anabolic and

catabolic functions of the body.



Among the seven thathus, senneer is considered as pitham, which has the
character of Thee (Theyu). Circulation and digestion represent Thee in the body. It makes
the form of the body steady and gives vigour and stimulation. Pitham represents gastric
juice, bile, energy, heat, inflammation, anger, irritation etc. Physiological representation

and types of pitham in the body are given below.

Relationship of pitham with taste :

Salt - Water + Fire
Sour - Earth + Fire
Pungent - Air + Fire

Salt, sour and pungent increases pitham since they are formed by fire (heat) . So
they Possess Veppa Veeriyam.

“yefigieur allepamiad wmyfé@w eurgLd

@aflujeur enaliCuhle 955 58nd  HeaflQomAGCw

smudeflly e suwbelEhd ©HFLIGTSE

Carur yewrm CprwgniarGs.

- 6T g FMLOILILD.

Astringent, sweet and bitter tastes neutralize pitham since these tastes do not

contain Agni. Hence they possess Seedha Veeriyam.

Astringent - Earth + Air
Sweet - Earth + Water
Bitter - Sky + Air

“Qgzwd sfilfer Cuaid Lflsmyw
5555 FuGrnh CQareadlaflliyé F5sMTGD
@&LILEF seneuC Smgleusen aim

erinueLw Querpenrssr fkg. ”
- 60T g FMLOILLILD.

Aggravation of pitham in daily routine
Pitham in raised at the time of 10 a.m to 2 p.m and 10 p.mto 2 a.m
“srenauiled cUTgBMG Higamawlley LSSM@GLD
ureneuiled SSHMG LSMHES LISSTESLD
wrevewnd Cesgio By WS 6T LSSTESLD
»

aurenewm wGameroaié@ au@GsgCw CQFnESssTGLD.

meusHw &y FRSTSLD.



Aggravation of pitham in week days
If pitha gets aggravated at morning hours of
Sunday
Tuesday
Saturday and
Krishna patcham Thursday,

the vigour and vitality of body is maintained.

Physiologically the types of alterations of Pitham are,

Thannilai Valarchi

Definition
Provoked kutram in its own locations is called Thannilai Valarchi.
Limitations
Hatefulness of the things causing Thannilai Valarchi and likeliness of the things
having opposite properties.
Duration

Pitham gets Thannilai Valarchi during Kaarkaalam (Avani — Purattasi)

Vetrunilai Valarchi
Definition
Provoked kutram to other locations is called vetrunilai valarchi.
Limitations
Signs and symptoms of the affected kutram and the pathological conditions of the
udal thathukkal give the detail of limitations.
Duration

Pitham gets vetrunilai valarchi during Koothirkaalam (Ayppasi, Kaarthigai)

Thannilai Adaithal
Provoked kutram neutralizing its own property is called Thannilai adaithal.
Duration

Provoked pitham neutralizes during Munpani kaalam (Margazhi, Thai)

10



Dietic Factors which alter Pitham
1. When cold foods are mixed with pitham, it gets Thannilai Valarchi
2. When hot foods are mixed with pitham, pitham gets vetrunilai valarchi.
3. When cold and indigestible foods are taken with pitham, it neutralizes its own

property i.e. returns to healthy conditions.

This is illustrated by
“RHfL ueTL e Gafliss S
cuevggdaet Cararmigl ol _Cs
aupHEOw euerienl Hyeneugaiiw
pPlggid Befluyd HHGL
LHSWPH Senenw Wenewth Sligeom
wHCpr@m Crrlldeme wefllsmsGs
Ginder ApHHU CemdoenrmCs
Gider fgsflenr QomuigCeu. ”
855 SIS F(IHSELD.

PANDU NOI

VERU PEYARKAL (SYNONYMS) :

Veluppu noi, Venmai noi, Venpaandam.

IYAL (DEFINITION) :

Pandu noi is a disease of Raththa thathu, characterized by pallor of skin, nails,
conjunctiva and tongue.

“Goagdler  @réssdd  2der  Haps Embsdr  Gopps  Csab
»

Qau@Epggiei(heugn@ ureammbh Crmi ererm GLw.
- BFHUT meusSHu LeTenerSsLolp

The great Siddhar Agathiyar defined pandu in the following verses.
“sfleun@ns CasLULT STaTSss UGS
aupdeip wenameurser Ca e
uflam wasde wwm CurGe Limewr_GLoceord

b

CauErssit 555 Qrosid.
ESHUT meugSHw srailwibd

11



“Caapdler Qrosid aubdls
Sruanen by Comi sramiolim.

DIESHWIT (&R eUTSLLD.
“21 6 LAw Ppwmd veTUETSF. (WPEEGEELMLUIEILGR QmelPud Beo  Hpomi,
»

QeuYs &5Car@®, Baw Curearaipwrl QnrEGauCs LT 6T &eRLOn@GLD.
29T Erd@w A IMHSFHeULD.

According to Siddha Maruthuvam (Gurusamy Mudaliyar)
“Bé@ppd BeHa G@mATa Bpsmsud amLmuub sG55 2L @iseE G

oarl’ L $angud QEmLmosd 2L e Qeu@Endas Qalwyn Gomi”.

NOI VARUM VAZHI (ETIOLOGY):
According to Balavagadam, the etiology of Pandu noi is given as below
“Qppaprer Weranard@s sTGar Hempmi
WsreurCe emfluyadlemr CLoCa CHTETDID .o
saneg Css srgnd samang CeuErd@h srCer
ol eSyGNEENTE: (PSH STGUD oo
Pandu noi may be inherited from the parents. It may be due to genetic factors.

According to Yugimuni the cause of Pandu are as follows,
“NHEICw 2 puss Qeroad Csemmi
fenr wellerd QuBCH THSTeT

NBEGCL Yoyl Qumssomrgid
Quggor el uNmHSSLTILD

udBSCL usw HsHarCu CelgraiLd
Séprees cupg umfguarCermt L@ LrGL. ”
wéleeaugHu Spsmoen.
From the above mentioned lines, it is clear that frequent attacks of diarrhoea,
excessive intake of salt and sour food, living in hot surroundings, excessive chewing of
pan and nuts excessive in take of alcohol, sleeping in day time are some of the behaviors

causing Pandu noi.

12



According to Agasthiyar Gunavaagadam,

“Qameterr HuEGeu CLTFas SHemgid

SyrenflwrgLd
Setauppedl smpsren enuwjd CuTgLD
QazererCou Cass5ler Qrasw Q&

Qgefleuren Lmawr_gia| pewrmd LrGy.”
DIBSHSWIT (GeRTeUTSLLD.

Inadequate cooking of foods, negligence in the treatment of diarrhoea, profuse

bleeding, excessive sorrows lead to Pandu noi.

According to Theraiyar vagadam

“ g1 o LW SmpewTeanTT FILOTE 6D
Cergsmbr srassmn Qararermyml GCurg
Wrgsh sas@lgs@n Weruelmi Curdss@gLd
LSS NG mLTD L’

Negligence of food and water causes pandu noi.

According to Thanvathiri vaithyam,
“BmpHOn Ihnness Crrscy CombiHn Garsmsd Caermi
QpHBHL curslisss HCahua Weneugrem LommiLb
yfbgigr QenrerCorClmerm Curmbglieustey werGemrm
Lhbgleusrald HHpres camanbd@n QuearaerGo.
“Ew ppen serallwamaThs el L anrsSlearTab
Carenaswir Goassrab gHwiblg Crrassreid
Cas Curagenent WetGemmi&@s sflsSrer Corsaraibd
Causorp HNCsragmad Wepdlw Lrer® eurGw.
- seateupdifl eeusEHuLd.
Imbalace between the three thathus, vatham, pitham, kabam, perversion of
appetite such as eating mud (PICA), excessive heat accumulation due to altered Abana

vayu, excessive sorrow, psychosocial factors are some of the causes of pandu.

Due to worm infestation :
According to Gurunaadi,

“auwe sallGe LBTE arranerSsrGer
auBHSWLG LSHLICUT cuSagwnEGLd

LweQwmnd wWrCsasdd HmilsrCer.

13



Pathologically, blood loss occurs due to several causes. One among them is worm

infestation, which leads to chronic blood loss from the intestines thus leading to anaemia.

Imbalace between the three thathus, vatham, pitham, kabam, perversion of
appetite such as eating mud (PICA), excessive heat accumulation due to altered Abana

vayu, excessive sorrow, psychosocial factors are some of the causes of pandu.

Due to worm infestation :

According to Gurunaadi,

“auwe safllGeo LBTE arenerSsrGer
auBbSWg LSHLICUT cusangwn@GLd
Lwe@Qwmnd wWirCsasdd HmblstCen.”

Pathologically, blood loss occurs due to several causes. One among them is worm
infestation, which leads to chronic blood loss from the intestines thus leading to anaemia.

According to Thanvathiri vaithyam,

“BmpHow Jpnss Crraes CeipdOr Gansmss Gaemmil
BmpHHw ars9ssé HCapuer Weameugner LIYLD
yfipgisr QemerCprOLreng Qumrmbgleustey wewrGeamrm

b

L(mhgleugmeid udnmess aumarhdh CwerearenGL.
“ S apep searaflwmanThs el LamsSamrelb
Caranawir Coassrabd Hwidleg Crrassmgid
Caa Curagenen wetCemmié@s SMsSres CamgeargLd
»

Causonp HACsragmiser Wepfw Lrawr® cunrGLo.
seaupSifl eneusHwLD.

Imbalace between the three thathus, vatham, pitham, kabam, perversion of
appetite such as eating mud (PICA), excessive heat accumulation due to altered Abana

vayu, excessive sorrow, psychosocial factors are some of the causes of pandu.

14



Due to worm infestation :

According to Gurunaadi,
“auwe safllGeo LBTE arenemTSsrGer
auBbSWg LSHLICUT cusangwn@GLd
LweQwmnd wWrCsasdd HmilsrCer.

Pathologically, blood loss occurs due to several causes. One among them is worm

infestation, which leads to chronic blood loss from the intestines thus leading to anaemia.

“&mdlwured eubsGam_Ld CLirmsea e

Calseudlean fleugeaen &rowons

Coawder Ceranssd GLLm HmlwrCe

GG HI6.
According to this, sogai will occur due to worm infestation, which meant Pandu

noi.

Due to Toxicity:
1. “usder Wys Corb dpreSeund Cuoefl Queded

s wéls wrHl Wreru wrel Cusatd
usHw Wrs Com & Geambwer LayorGn

Due to impure mercury pandu noi will occur.
2. Over dose of phosphorous, lead, copper sulphate produce the symptoms of pandu.

3. Chronic use of white arsenic produce the symptoms of pandu.

NOI ENN (CLASSIFICATION):
According to Yugimuni Pandu noi is classified into 5 types
“gapCeu LumenT(h) oLt Quuwenysds Caermi
GOILIUTE eneubglells WIEGW U
cumyGeu eurglomd Lmenty Germ(h
LIT&swD Ksssder Ltam( Sreaild
CanGeu HGaL_(Hombd Lmar(h STenid

2

SfCarLs urerCLr® el LreTLm@Ld
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Thanvanthiri classified pandu into 7 types
“LLIsHW ureT® curgLTerT(hCou HACaGFID LimesT(H
ANwsSifl Coraglimer(h Goumid 955 SHACs gD LTewT(h
LWsSw eursumenT(h LST Feefleurs LimewT(h
pulimd uter® Ceuflen @eamrdens brem pedeoanGCne”
semeundfl e EHuLD.

Classification of Pandu noi based on various Siddha books.

AGASTHIAR GUNAVAAGADAM VAITHYASARASANKRAHAM
1. Vatha pandu 1. Vatha pandu
2. Pitha pandu 2. Pitha pandu
3. Kaba pandu 3. Moola pandu
4. Vida pandu 4. Moolapitha pandu
5. Mukkutra pandu 5. Vida pandu
YUGI CHINTHAMANI-800 T.V. SAMBASIVAM PILLAI
ROGA NIRNAYA SAARAM
1. Vatha pandu 1. Vatha pandu
2. Pitha pandu 2. Pitha pandu
3. Kaba pandu 3. Kaba pandu
4. Mukkutra pandu 4. Mukkutra pandu
5. Vida pandu 5. Oothu pandu
6. Neer pandu
7. Eri pandu
8. Vida pandu

THANVANTHIRI VAITHIYAM  ANUBA VAITHIYA DEVA RAGASIUM

1. Vatha pandu 1. Vatha pandu

2. Pitha pandu 2. Pitha pandu

3. Kaba pandu 3. Kaba pandu

4. Mukkutra pandu 4. Mukkutra pandu

5. Pitha vatha pandu 5.Miruthikapuktha pandu
6. Sannipatha pandu 6. Vida pandu

7. Paithiya pandu

16



PARARASA SEKARAM MADAVA NITHANAM

1. Vatha pandu 1. Vatha pandu

2. Pitha pandu 2. Pitha pandu

3. Kaba pandu 3. Kaba pandu

4. Sanni pandu 4. Sanni pandu

5. Miruthika pandu 5. Mann pandu
JEEVARAKSHAMIRTHAM ASHTANGA HRIDAYAM

1. Vatha pandu 1. Vatha pandu

2. Pitha pandu 2. Pitha pandu

3. Kaba pandu 3. Kaba pandu

4. Tridosha pandu 4. Sanni patha pandu

5. Miruthikapuktha pandu 5. Mannun pandu

KURIKUNANGAL IN PANDU NOI (CLINICAL FEATURES)

1. Murkurikunangal (Premonitory symptoms)
Pandu patients exhibit the following symptoms from their initial stage of
development itself. The patient experiences insidious onset of fatiguability, dyspnoea on

exertion, diminished vision, faintness, palpitation and pallor of the skin.

Theraiyar Neerkkuri illustrates that,
“Qupes Bir serad Qg FolIQLITHET
Qewpens wrumHHaId Hnss Bilgeyd
ureir® Comié swucusmss smUSa”

Oliguria occurring suddenly and oliguria occurring even after excessive intake of

water are explained as premonitory symptom of pandu noi.

Manmurugiam Ennum Tamil Maruthuva nool states that
“9lig5alq. 2 ODSD Y HMG SaTTHED
BHD SO WWERFET HHDLL 6
Qperas iy CrHBCETED Gy S50
SETETDD HlgS5HD 2 TG (HENLD
weardler MHad aSlwrdse Hne|d
Qouaflpm Comuilen (pemarsm@n”
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The above mentioned lines explains the premonitory symptoms of pandu as
excessive salivation, tiredness, yellow colour urine, fissured skin, thickening of eyelids,

pica i.e., eating mud and excessive sweating.

POTHU KURIGUNANGAL (GENERAL SIGNS AND SYMPTOMS)
Agasthiyar Gunavaagadam states that,
“o L@ Ceuener serafles Caas Comeanto
2 mFwmiE Caroa)dCoer Bermmul Lm
GENTLTET (P& SeT&HeT 2 5 HéHE
Goiurer euml Geugb Css (PpHMID
CeuentLre Gouwjeorpbg Ceuemreny wirdl
clTeL BTOLSEET (P(LpeuSld TEHSD cubM
SETLTET STOSHET SMer sanflhg HHEWw
s(meuren Brigig Glgeumits GurCi.

CurGw gren Suemmiger L HLLLH

Curedleurer seamalliser GLmSHIS Coremmid
24,Go e oF&SlL wruremn ser(h
Slel Bl SeTihg CLmepss: e (h
epCLOSTET PLPTEFMEL_GIT LOMIT Sl S|
(PIGOUTET SENSSTENGD 6 (LpeRTL T
a1 graflpaswussler cugath semeln
amsS Har #5508 Cal @b unGr”
DIBSEHWIT GemTEUTSHLLD.
Stomatitis, dryness of the skin, pallor of the face, eyes, lips, tongue and nails,
lassitude, tiredness, low volume pulse, anorexia, swelling of the eyelids, dyspnoea on

exertion, palpitation, oedema of the ankle joint, added heart sounds in the precordium are

mentioned as the signs and symptoms of pandu noi.

Agathiyar Vaithiya Rathna Churukkam states that,
“Asssdh Wsswordld Wspilw Sndpoy
eSS wEHsLIGL FfrsdHedlaners LT m@Lw0
s wWemGoef wrsupb Geupgm@Ld
s HCW QeuErsgs snub cupam® e eisspeaLT@ELw”

Giddiness, emaciation pallor of the body are mentioned as symptoms of pandu noi.
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Vaithiya Vilakkam Ennum Amirthasagaram states,
“oeligaflld eumyeyeRTLT @B 6yenTlq H(EHLD
Wad Qeflwrenn Hin@ Were b LyrepGwears
Ceu@sdlh algeam s (h Gul sear ensgrer CleuEhdsELwD
Wasso wasms sL-(H GCoellGou pr@n srCen
BTN cuplwsTs BLBOgsRIE@GD LThg L b6
Brbw wessarfm Cur el Lanr Hlapes s
caurblie 1@ werd wrrGlur@® cuuwin LHSHS
STOLDHESTET M5HEGE 5550 epdas L (Hb
QeuiwGu semser Couan(h Wewreneu wewranr Gleurl L
G Weay Waylig Gamemensn Coumies Gl (@ emrmsisern e
anuiwer Caws urter(® Grraw urpdl weasGsHm
Qeliw mer wmHHE saramens Sowu eSealg Caemder”

Flatulence, indigestion, pallor of the conjunctiva and skin, anuria, constipation,

dyspnoea, loss of appetite, glistening of the skin.

In Siddha maruthuvam, Gurusamy mudaliar states ,

Inability to walk, headache, palpitation, blurring of vision, giddiness, syncope,
dyspnoea, anorexia, vomiting, paleness of the skin, nailbeds become swollen and pallor,
fissured tongue, glossitis, hoarseness of voice.

In females scanty menstruation, sometimes menorrhagia may occur.

If it occurs in pitha thegi, anorexia, indigestion, burning sensation, pallor of skin,
glossitis, dysphagia, vomiting with bile, bitter taste and diarrhoea occurs. If the symptoms

persist for longer duration it results in jaundice.

According to Vaithya Sarasankraham,
Loss of appetite, thirst, pallor of the skin, lips, eyes and tongue, face becomes dry

due to excessive heat, flatulence, swelling and pain in lower extremities.

According to Sarabendrar Vaithya Muraigal — Karbini Balaroga Chikitchai
awlpdCe @Cr gwermen 6issh, sanaer, BoD (WPl CeuEhssh, Samsafe

cigsb, ufileend (pHeslwer srarliL(HLD.

19



SYMPTOMS OF VARIOUS TYPES OF PANDU :
1. Vatha pandu :

“QararerGeu curg unewr(h Crram Caerml
GLe Lrligulg enlpisren cuallé@h
sarerGou srablomn(ph LHudlerenay
SLPEMET STETLI LIT&ESSTEILD
BeTemGeu BIOblLEE SnIIL{LOMEGLD
BHESCTH e Sl e LbSHST6T
cllarerGeu seneveuails@ Guef efirki@wD
Qeu@EpliLn@ eurgsdlen LmambhstCer
- wélpal

The symptoms of Vatha pandu are lower abdominal pain, thirst, loss of appetite,
dryness of the skin, visible veins due to pallor of the skin, redness of the eyes,
constipation, headache, anasarca and pallor of the skin.
2. Pitha pandu :

“cur@wenn CuealCweer EpFalsa

waTbleu@pLIL| 2 arL_mdl HsE SenTenTh

STEwen STHEGWLIH epTEms WMESh

safl auruwiled Llem@ GuITHOT EEME@GLD

Crwenn CBEhs (WPeTHTean (el

CApm&HCW ep&s Wl LgGou wm@m

CarGlwery Sndnsgeurs eslum@mn

HeriL968 LT (HOeuerd s perGun”

- wégpa

Yellowish colouration and pallor of the skin, diminished vision, thirst, fainting,
pungent taste like pepper, chest pain, dyspnoea, giddiness and bitter taste.
3. Kaba pandu :

“gaplwGsrt prboy Camd We CeuehLi

Slemm Bre| 2 Lienn&@Ld ulli sganEL

urPwCETT eUTHEIWITE! (GTeNs! SPLD

&SSTE FHIDIL6r Carenpuin@Lb

rOLGsTT @HLClem® uwI&EperTLTLD

Qiiusd WBHNw BLL oM@

ENwCar Camu@wr® sTLLTEEH

G (s HeauramrCLeré QelierC’”

w&lpef
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Pallor of the skin, salty taste, flushing of the skin, vomiting, husky voice,
sneezing, cough with expectoration, fainting, lassitude, ejaculation of semen, anasarca

and thirst.

4. Mukkutra pandu :
“QeliuCel wEpACwrh Carugrseh

Ceweren &eurs Gwr®H GenerliLwom@LD
QauiuCGeu Cusarsde SAmibramer eI
Wpssrer Que eleront Wi 5560
FULCa GLOLI( Swssor@n

glbwemyL b CukIGLpSs sTanib
SHLGou Caa6lwmE waswmELd

HNCsTL urarGLsmend Caliyn mrGe”
W&l epel
Anorexia, thrist, dyspnoea, anasarca, chest pain, lassitude, sneezing, warmness of

the skin, weakness.

5. Vida pandu :

“mrens pas CamCLue GleouEmd@Lwn

Crmi Bl GLIGD STEHLMEGLD

< rswmALwrh s55 ellsse

2151 G Q) (HLogLedl Heurgd

cuters cuulipdlenrd gedlary CamLbd

LOT&T (LP(LPEITL_THED LD &H60T S S0

CouoraGuwefGwmni@ WasGo sarge

el ura® oirsHuCweaCn efNembLemd.

W&l et

Pallor of the skin, excessive thirst, anorexia, vomiting, hiccough, cough,

dyspnoea, flatulence, diarrhoea, fever, heaviness of the chest, anasarca.

According to Thanvanthiri Vaithyam,
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1. Vatha pandu :
“ T ST DEFOEISHET SeniBaEB SHILILSTESH
SN LRSELRIGH W Lhas CurGe
WBemomi pHSSWPETLT WOenabhs &L (LPerTLT
wrapT eurgure(h Ceuemen au@ssonG.

Eyes, face, urine, motion and nails are black in colour, thirst, tremor, fatigue.

2. Pitha pandu :
“o HpCai jemarCUsD SITEs (PST WHSD
oo iy Crrd epsSlrd Curerefler eusmano
Caupl Gam Lphstams sar eimGLd GeuEpsse Coumdse
upd Qsradnent LewilsHu LimeamrHeurC.
Anorexia, flatulence, chest complaints, high coloured urine, oedema of the dorsum

of feet and hand, perspiration and pallor of skin.

THODAR NOI OF PANDU NOI (COMPLICATIONS)

When the disease progresses kabam increases resulting in sobai (Oedema).
Moreover when pandu noi is severe excessive intake of pitha diets and sexual
intercourse lead to kamalai (jaundice). This is stated by Yugimuni as follows.

“ eflembuGeu e wWPHN(HESGHD Cumg

BACW sseuavgigemar LSS

YeruGeu omensuLer Leoridsl Clauigmed

LeanrigHGw amoreney Guwend Grrsb”

wé el

MUKKUTRA VERUPAADUGAL (PATHOLOGY)

Udal vanmai is affected due to excessive intake of salt and sour foods, which
cause indigestion and loss of appetite. This affects rasam and raththa thathus which lead
to increase in pitham and do not give nutrition to the body affecting ranjagam leading to
pallor of the skin. The increased pitham affects both vatham and kabam increasing the

pallor of the skin. Further kabam increases producing generalized swelling of the body.
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PINIYARI MURAIMAI (DIAGNOSIS) :

Pini means the disease, which affects the body.

Ari means indentify

Muraimai means rules.
Piniyari muraimai is the method of determination of diseases. It is based upon three main
principles. They are

1. Porialarithal (Inspection)

2. Pulanalarithal (Palpation)

3. Vinathal (Interrogation)

Physicians pori and pulan are used as tools for examining the pori and pulan of the
patient. The above principles correspond to the methodology of inspection, Palpation and
Interrogation in modern medicine, helping the physician to arrive at a clinical diagnosis of
the disease.

Pori is considered as the five sense organs of perception namely Skin, Tongue,
Eye, Nose and Ear.

Pulangal are five objects of senses, which are Tactile sensation, Taste, Sight,
Smell and Sound.

Vinathal is asking informations regarding the history of the disease, its clinical
features from the patient or his close relatives who are taking care of the patient , when

the patient is not in a position to speak or if the patient is a child.

ENNVAGAI THERVUKAL (EIGHT TOOLS OF DIAGNOSIS)
Ennvagai thervugal is a unique method of diagnosing the disease, which was
developed by siddhars.
“prglnflen prfipn Gomledf

wel epsSlrdlancy WHSFHeuTTUSLD.
Comi pm_s CBmi (PpFe [HIL6d

“EQuws@n Hpw Qsrell aNHEr Gmweaw ass@GHH.
Caengwim
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PANDU IN RELATION WITH ENNVAGAI THERVUKAL :

1. Naadi (Pulse)
2 L eflew 2097 sflsHmuusnE stramorar &&d oTgGour oigCal HTg OOG Blg
eremIL(HLD.
Crmi pred Comi (pse HILeb.
Naadi is responsible for the existence of life. It is a suitable diagnostic tool used
by Siddhars. It is recognised as one of the principle means of diagnosis and prognosis of

the disease from time immemorial.

NAADI NADAI IN PANDU NOI :

1. Pitha Naadi :

“ 9,Cuwgrer wsS srn uramh Carans

Bréwsrer CamarCemGL 968588 0
pedlerdl Lt eurgpefl mefemdiLrCy”
&S St
2. Kaba Naadi :

3

¢ granparer Casgiopsreflerdld Cleuliy

g&T (PpoEl sroene LUrer® CarenL
(P FIBSET Lgdsb el parmrGw”
FS&E[bMg.
3. Vatha Kaba Naadi :

13

awrgsde Casgwwrdld cuadlwr® eissipermd

Saivn QuwQeuEnsgd H(pLargeres Cgaen’
SDIBSSWIT BiTlg.
4. Kaba Vatha Naadi :
“ garLrCur HCanuaTsSd aursbiy.

cllarLmCev uleneriilpoer Camenur Lmer(H)”

FSHBlg-
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5. Kaba Pitha Naadi :

“@Lorer Casginsder 9685 Bg

Qou@ &b Breunl & urear® Crrsn”
FSEDl.
2. Sparisam (Palpation) :
The warmth, chillness, dryness, roughness of the skin, oozing, sweating,
tenderness, fissures, depigmented changes in the skin, swelling, ulcer and

hepatosplenomegaly may be noted.

3. Naa (Tongue) :

The colour, dry or wet, coating, excessive salivation, redness, ulceration, fissure,
pallor, any malignant growth, predominant taste in the tongue, speech, movement and
deviation of the tongue along with the conditions of the teeth and gums should be noted.

In Pandu noi, pallor of the tongue and loss of taste buds are seen.

4. Niram (Colour) :
Changes in the colour of the skin, teeth, eyes, nail, lips due to vatham, pitham,
kabam and mukkutram, hypo and hyper pigmentation are noted.

In Pandu pallor of skin, conjuctiva and nail beds are noted.

5. Mozhi (Sound) :
This includes clarity of speech, any disturbances, high or low-pitched voice,

slurring and incoherent speech and hoarseness of voice.

6. Vizhi (Eyes) :

Hyperemia, ulceration, response of pupil, pallor, protrusion, sunken eyes,
sharpness of vision, excessive lacrimation, accumulation of secretion at the angle of eyes,
visual disturbance and any specific diseases of the eyes should be noted.

In Pandu noi, pallor of conjuctiva is seen.
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7. Malam (Faeces) :
Colour, consistency, quality, smell, frequency, constipation/diarrhoea, presence of
mucous, blood and undigested food particles in the stool should be studied. In Pandu not,

the following changes may be noted.

Vatha Pandu - Constipation
Pitha Pandu - Diarrhoea
Mannun Pandu - Worms

8. Moothiram (Urine) :

Neer Ilakkanam (Method of collection of urine) :

3

" Sifbgieniirsed SeIGmsogsni
DB DVTHH HBTOALET SEUTHSLOD
GOmeTeumhd 2 prdl aeusem

94 &5085 FTeNCW 15 GlLul

Qanm (WPamTsss smed &L Lb Biler
Hpsed Opuses Hnlissd s_Car”

Prior to the day of urine examination, the patient is advised to take balanced diet
and the quantity of food must be proportionate to his appetite. The patient should sleep
well. After waking up in the morning, the first voided urine is collected in a wide

mouthed glass container and is subjected to the analysis within one and half hours.

NeerkKuri :

aubs BrésfOwen wewTd HIEOT 6rEhebae

DBHLGIETE6 WanE&Gg pernCGw’”
8155 (HSHEUTEISG &(HEHELD

Urine has the following five characters,

1. Niram - Colour of the Urine

2. Edai - Specific gravity of the Urine

3. Manam - Smell of the Urine

4. Nurai - Frothy nature of the Urine

5. Enjal - Quantity (Increased or decreased amount) of Urine voided
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Neerkkuri in Pandu noi :
“ Quibenas B smEd@Ib @ge|bd FeliCummer
Gewpes wLnuBbI@ID Hnss Bilgien
urent(h Crml FbUSMSS S(HLOIS6
gnewr(® o Cudluyd Cerreybd WnsEGw”
Cpmis pred Gpmi (pged Hre S
Neikkuri :

13

HnseHé Garss Hmorear Hflh
s GeuarrClearGunt fmgiefl pHYHS

dsamps Eppesrell Cust smwsss
atlenSleuanev Gumd Gpdledpwibeyid

Geag Legies Cewndaw wearGy”
Comis BTe GBI (S BHIL6
The specimen collected for neikkuri is kept open in a glass dish being exposed
well to the sunlight. Add one drop of gingelly oil without shaking. It should not be
disturbed from its position and spreading of the oil drop should be noted.
“ omQeer Hamgara.Gs aurgh”
“ < BIGUTDH Lgelen oG LSz

3

¢ psQsres Hpder Qomfes Gser sLGL”

Oil spreads like a snake - Vatha neer
Oil spreads like a ring - Pitha neer
Oil remaining and floating like a pearl - Kaba neer

Neikkuri in pandu noi :
“ enreyer sHTCLTD Bar® Coupmeniod @GHeRTRISET SETL T
GmSarer Qs B Bren Gen GeamobsearGer”

If the oil spreads like a kathir (ray) it indicates pandu noi.

ROLE OF MUKKUTRAM IN PANDU

Vatham :

Its mathirai alavu is 1 mathirai. (7 cc)
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Location of vatham in the body :
Vatham is located in the abanan, faeces, idakalai, spermatic cord, pelvic bone,

skin, nerves, joints, hair and muscles.

Vatham has ten forms :

1. Piranan (Uyirkaal) :
It resides in the heart and legs to nose and controls knowledge, mind and five objects of
sense, useful for breathing.

In pandu noi, it is affected when dysnoea is present.

2. Abanan ( Keezh nokkukaal) :
It is located in the lower abdomen and extremities. It is responsible for excretion of urine,
stools, ejaculation of sperm and menstrual flow.

In Pandu noi, it is affected when diarrhoea and oliguria are present.

3. Viyanan (Paravukaal) :
It resides mainly at the heart and responsible for movements of the body and sensation.

In Pandu noi, it is affected when swelling of the body, pallor of eyes and lips are present.

4. Samanan (Nadukkaal) :
It 1s located in the stomach and helps for proper digestion.

In pandu noi, it is affected if anorexia is present.

5. Uthanan (Melnokkukaal) :
It is located on the chest and responsible for vomiting, cough and sneezing.

In pandu noi, it is affected when excessive thirst is present.
6. Naagan :

It is resides in the eyes and responsible for opening and closing of the eyelids and

intelligence.

28



7. Koorman :
It 1s located in the eyes. It causes winking of the eyelids, yawning and closure of mouth. It

gives strength and helps to visualize things and causes lacrimal secretion.

8. Kirukaran :
It 1s located in the throat and responsible for salivation, nasal secretion and appetite.

In Pandu, it is affected if anorexia is present.

9. Devathathan :
Its location is at eruvai and karuvai, It is responsible for laziness, sleep and anger.

In pandu, it is affected if sluggishness and insomnia are present.

10. Dhananjeyan :

It resides in the nose and escapes on the third day after death by bursting the cranium.

Pitham :

Its mathirai alavu is %2 mathirai (%2 cc)

Five forms of pitham :

1. Anala pitham :
This gives appetite and helps for digestion.

In Pandu, it is affected if loss of appetite is present.

2. Ranjagam :
It gives colour to the blood.

In Pandu it is affected due to pallor of conjunctiva and skin.

3. Saathagam :
It controls the entire body functions responsible for the activities of the body

In Pandu, it is affected due to inability to do the works properly and sluggishness.

4. Alosagam :

This gives brightness to the eyes.
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5. Pirasagam :
It gives complexion to the skin.

In pandu, it is affected due to altered skin lusture.

Kabam :

Its mathirai alavu is %4 mathirai. (%cc)

Location of Kabam in the body :
Kabam is located in samanavayu, sperm, head, tongue, vulva, fat, bone marrow,

blood, nose, chest, nerve, bone, brain, eyes and joints.

Five forms of Kabam :
1. Avalambagam :
It controls heart, lungs and other forms of kabam

It 1s affected in Pandu, due to dyspnoea.

2. Kilethagam :
It makes the food wet and helps for digestion.

In Pandu, it is affected due to anorexia.
3. Pothagam :
It 1s responsible for taste.

In Pandu it is affected due to anorexia

4. Tharpagam :
It keeps the eyes cool.

5. Santhigam :

It is responsible for the lubrication and aids free movements of joints.
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Paruvakaalam (Season ) :

The whole year is constituted by six seasons, They are as follows.

1. Kaar kaalam

2. Koothir kaalam

- Avani and Puratasi - Aug 16 to Oct 15
- Oct 16 to Dec 15

-Dec 16 to Feb 15

- Aippasi and Karthigai
- Markazhi and Thai

3. Munpani kaalam

4. Pinpani kaalam
5. llavenil kaalam

6. Mudhuvenil kaalam

- Maasi and Panguni
- Chithirai and Vaigasi
- Aani and Aadi

- Feb 16 to Apr 15
- Apr 16 to Junel5
- June 16 toAugl5

In every season, changes will occur in the land, water, plants, animals and human

beings, which will modify the physiology and make them susceptible to certain specific

diseases which are common 1n that season.

Physiologically the types of alterations of Mukkutram are,

Thannilai Valarchi

Vetrunilai Valarchi

Thannilai Adaithal

Vatham Muthuvenil kaalam | Kaar kaalam Koothir kaalam
Pitham Kaar kaalam Koothir kaalam Munpani kaalam
Kabam Pin panai kaalam [lavenil kaalam Muthuvenil kaalam
Nilam :

1. Kurinji - Hill regions and surroundings

2. Mullai - Forest regions and surroundings

3. Marutham - Cultivating regions and surroundings

4. Neithal - Coastal regions and surroundings

5. Palai - Desert regions and surroundings

People living in Kurinji, Mullai, Neithal and Palai may have in increased chance

to acquire pandu noi.

Udal Kattugal :

Our body consists of seven udal kattugal. It gives strength to the body

1. Saaram -

2. Senneer -

3. Oon -

It gives strength to the body and mind.

It 1s responsible for knowledge, strength, boldness and healthy
complexion.

Gives structure and shape to the body and is responsible for

the movement of the body.
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4. Kozhuppu - Lubricates the organs and proceeds on its own works,

5. Enbu - Protects vital organs and is useful for movements.

6. Moolai - Present inside the bones and it gives strength and maintains
the normal conditions of the bone.

7. Venneer - Responsible for the propagation of species.

In Pandu,

Saaram is affected which leads to sluggishness, dyspnoea and tiredness.

Senneer is affected which leads to pallor of skin and conjuntiva.

PROGNOSIS OF PANDU :
Curable and Incurable Types :

Behs Qou@rliy Comi Smeugl oiflg. wHm CeuEsly Crrlser $&& LHHEHSETTED
crafldled  @emron@Owellayd, oBCHMUseNd curhd, sflégdw, oissd (agd Crmi),
BrGaulanas, oféasd, wgCwsh, Qeaearlbmwd o du GhHlearmsalCatsaid e
g U onpChmuseaie genewr Crrurdls getumsamer odsnns  ellenerellsdlen
crafldled Erma.

858 HSFIeD.
According to Sarabendrar Vaidhya Muraigal :

988 premmen Ltewr(h Crrab Sfsmss@ cusliLLTg. LSsramabd oL @ 61655860
LERFET BOD  STarlULLT® G ghuLrg. wadflssGar odag uUFmg Hpwrer
oiFFmrGm gHUlLTe) FrSEHuLD.

UDSET, B, Hair, Qameuser Hab ClouEhssmad eroameunapuid Geuaranfpons
uMrgsTalld obHs Crrsb oEtsdunng. oEtssu Crrasams wodlad @Gl UhSS
el e filg @hHGarhamer Ganss o weerubd Sasren Bigds G,

MSSHET, BTSET, e (PowTen QLmsailed issd ghul () Qemersg 2 6rer Limet(
Crrdleowuyd, eam@d, Csrauilhése odu QLiseie oi&sb, Djg&slq OUSSLD,
S|HEMID &I ST Srng.

Asathiya Pandu :
urar® CrrdléE eissb, Cambud, graw, oCrmesb, ambdl, elésd, @mwe, Cud
TR QEGESET o @ILTd  6ThS eUsvGlencd LIMTSSTaDd LEhder Himipenrrdled
SFTSSHILD.
SIESHT eeug Sl Leteners SLOILD.
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Kannusamiyam states that,
“Qeuiy Wenflwgene Ceud Cadsme eumpbdlen
sl Benas BCr sraipmdear  Galiyb
Ayrenfluln Lirerig eoflert Birammidn

Wrrewresr LAflwClwerts Cua”

“Qareey N5558DH Carenut Camrenugefle eurw CsmHsLd
cueGUED LITaT(HEUET LITETiq e  Hevey
aullhms sELY elet &HUNDH Eab
Luellh CamHd Quer e’
“urarr(® NrGLsb L6TeUTs Geme @GO
Ceuar swigraeefl QouamCGarenLs  Bar
SHBCr smnorene wreranll sbp
ardl amyon srgm”

According to Sadhaga Naadi,
“gremmer WyGLsL 6uTE@me
gnieures Bilfley GemoCrrsd
remer FwGrTseEs FemelGamLLb
whss Lmsmorene urea@h Carens
wrGer Caar sLCHTE WHET Nwrd)
wepgear Crml Goebhre] LWISHLCTTSLD
WT@MGLD QU(HLIL S Wlamrmiser

2 arLndleows ergdwmonr ponid srCer”

NOI NEEKKAM (TREATMENT)

The speciality of Siddha treatment emphasise not only for complete healings but
also for the prevention and rejuvenation. This is said as follows,

Kappu (Prevention)

Neekkam ((Treatment)

Niraivu (Restoration)

Siddha system has stated that even during the time of conception, some defects
creep into the fertilized embryo. These defects form the basis of the manifestation of
certain constitutional disease later on during the existence of the individual.

Diseases are produced by the unequillibrium of three thathus, which may be due

to various causes like diet, life style pattern, mental and physical activities.
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When treating for cure of the disease the following principles must be noted.
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So, it is essential to know the disease and the cause for the onset of disease, the
nature of the patient, the severity of the illness, the season and the time of occurrence of

the disease must be observed.

Line of Treatment of Pandu :

The aim is to normalize the vitiated mukkutram, vayus and the affected Raththa
thathu.

Before starting the actual treatment, the presence or absence of toxins in the body
produced due to derangement of three thathus should be controlled. This is explained as
follows.
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Usually for pitha diseases, emetics are to be given to restore the deranged pitham.
But there are some exceptions to this rule. For instance, in Pandu noi, since the patient is
already weak and drowsy, the administration of emetic medicine is excluded from the line
of treatment.

1. To improve haemoglobin content of blood, iron preparations are used.

2. Removal of the causative factors.

3. Pathiyam ie, diet and other restrictioins to normalize the affected thathu and

to maintain a longer drug action.

4. Intake of rich nutritious food is also a part of treatment.

The author took TIRUDHARATCHATHA CHOORANAM(TC) as a trial drug for
Pandu.
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Diet :
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Diet regimen for Pandu Noi :
Diet should be of strengthening the body and rejuvenating the blood.

For Pandu noi, the following food items are recommended.

Greens :
Karaisalai, Ponnanganni, Arukerai, Sirukeerai, Murungaikeerai,

Manathakkalikeerai.

Vegetables :

Kathiri pinju, Avarai pinju, Murungai pinju, Vazhai kachal may be given.

Fruits :

Dates, Orange, Grapes, Apple, Fig, Gooseberry, and Pomegranate.

Easily digestible foods like porridge, mutton soup, bone soup must be given in
acute stages of Pandu noi. Soup prepared from the liver or heart of goats may be given to
rejuvenate the blood and strengthen the heart.

After the normal appetite is restored properly, prepared meat of Kaadai, Kowthari
and Udumbu can also be given. They tone up the deblitated system and also help in

rejuvenation.
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REVIEW OF LITERATURE
MODERN ASPECTS

The commonest nutritional deficiency disorder present throughout the world is
iron deficiency but its prevalence is higher in the developing countries. This is due to
poor hygienic status of people in these countries.

The blood is the most precious fluid in the body a fact that expressed in such
common terms as “the life blood”. It is also considered as fluid of growth, fluid of health.
Blood is one of the extracellular body fluids, which circulate in a closed system of blood
vessels. It is an essential component of the internal environment. It’s physical and
chemical constituents also remain constant with in physiological limits. The constant
nature of the blood is one of the important haemostatic conditions of the body.

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

form of iron deficiency cause anaemia.

Blood
Definition:
Blood is a complex fluid which circulates rapidly in closed system of blood
vessels.
Properties of Blood:
1. Colour
Blood is an opaque fluid and it is red in colour
2. Volume
The Volume of blood in a normal adult is 5 litres
3. Reaction and PH
Blood is slightly alkaline and its pH in normal condition is 7.4
4. Specific gravity
The specific gravity of total blood - 1.052 — 1.061
The specific gravity of blood cells - 1.092 — 1.101
The specific gravity of plasma - 1.022 —1.026
5. Viscosity
Blood is five times more viscous than water. It is mainly due to red blood cells

and plasma proteins
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Composition of Blood:

Blood consist of a solid portion and a fluid portion. The solid portion constitutes
the blood cells namely RBC, WBC, and platelets and the fluid portion is plasma. The
cells form 45% and the plasma forms 55% of the total volume of the blood.

FUNCTIONS OF BLOOD

1. Nutrient Function
Nutritive substances like glucose, amino acids, lipids and vitamins derived from digested
food are absorbed from gastro intestinal 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 the blood. Blood conveys oxygen from the
alveoli of lungs to the tissues for the oxidation of food and production of energy. The
carbon-di-oxide formed in the tissues as a result of this process is carried to the lungs,
where it is exhaled.
3. Transport of hormones and enzymes
The hormones and some of the enzymes are carried by blood to different parts of the body
from the source of secretion.
4. Excretory Function
Waste products formed during various metabolic reactions in the tissues are removed by
the blood and carried to the excretory organs like kidney, skin, liver etc
5. Regulation of body temperature
Because of 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
6. Regulation of acid — base balance

The plasma proteins and haemoglobin act as buffers and help in the regulation of
acid-base balance.
7. Regulation of water balance

Blood maintains the water content of the tissues and helps in the regulation of

fluid in different compartments of the body
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8. Regulation of osmotic pressure

The plasma proteins play the major role in regulating the osmotic pressure of
tissue fluids
9. Defensive Function

Blood has WBCs , Gamma globulins which have phagocytic action. They also
transport protective subtances such has anti-bodies, anti-toxins and lysins.
10. Storage Function

Water and some important substances like protein, glucose, sodium and potassium
are constantly required by the tissue. Blood serves as a readymade source for these
substances and these substances are taken from the blood during conditions like

starvation, fluid loss, and electrolyte loss.

The Red Blood cells or Erythrocytes:

The erythrocytes of most of the higher animals including man are circular, non-
nucleated, biconcave discs.

Diameter 2721 (6.9-7.4w

Thickness : At the periphery it is thicker with 2.2 p and

at the it center is thinner with 1 p

Because of this, the outer edge appears as a rim around a central depression, and
when seen edge-wise, it has approximate appearance of dumb-bell.

Surface Area : 120 square p

Volume : 85 -90 Cubic p

Properties of RBC
1. Rouleaux formation

When blood is taken out, the red blood cells pile up one above another like the
pile of coins. This property of red blood cell is called rouleaux formation.
2. Specific Gravity

The specific gravity of red blood cell is 1.092 to 1.101.
3. Packed Cell volume

When the blood is collected in a centrifuge tube along with proper anticoagulant
and centrifuged for a period of 30 minutes at a speed of 3000 rpm the red blood cells
settle at the bottom of the tube leaving the clear plasma at the top. The red blood cells
form 45% of the total blood. This is called the packed cell volume or hematocrit.
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4. Suspension Stability
During circulation the red blood cells remain suspended uniformly in the blood. This

property of the red blood cells is called the suspension stability

Erythropoiesis

Erythropoiesis is the process by which the origin, development and maturation of
erythrocytes occur.

In the bone marrow, there are cells called uncommitted pluripotent hemopoietic
stem cells because these cells are not designed to form a particular type of blood cell.
When these cells are designed to form a particular type, the stem cells are called
committed pluripotent hemopoietic stem cells.

The different committed stem cells will produce colonies of specific types of
blood cells. Then a committed stem cell that produces colony forming unit blast (CFU —
B) and then erythrocytes are produced from these CFU — B and are called colony forming
unit — erythrocytes (CFU-E).

Growth and reproduction of the different stem cells are controlled by multiple
proteins called growth inducers. Another set of proteins are called differentiation inducers

whose function is differentiation of the cells.

Sites of Erythropoiesis
1. In the early few weeks of embryonic life - yolk sac

2. During the middle trimester of gestation - Liver, Spleen, lymphoid organ

3. Later part of gestation and after birth - Red bone marrow and liver
4. Up to the age of 5 - Red bone marrow of all the bones
5. After the age of 5 to Adult - Red bone marrow of long bones and flat bones

Stages of Erythropoiesis

Stage I — Pro erythroblast (Megaloblast)

This early cell is large (15-20) p. The cytoplasm is basophilic staining with
a deep violet blue and there is a pale-staining crescent near the nucleus and the cell
contains no haemoglobin. The nucleus is about 12u and occupies about three quarters of
the cell volume and the chromatin forms a fine stippled reticulum.

Stage II — Early Normoblast (Early erythroblast)

39



This cell is smaller than pro erythroblast diameter 15u. It shows active
mitosis. The nucleoli have disappeared. Condensation of chromatin network occurs. The

cytoplasm is basophilic. So this cell is also called basophilic erythroblast.

Stage I1I — Intermediate Normoblast (Late erythroblast)
This cell is smaller (10-15) p and shows active mitosis. Nucleus is still present.
Chromatin network shows further condensation. Haemoglobin begins to appear and its

eosinophilic staining give the cytoplasm a polychromatic appearance.

Stage IV — Late Normoblast (Normoblast)

Mitosis has now ceased and the diameter of the cell is 8 — 10 p. The nucleus
becomes very smaller and the condensed chromatin assumes a “cart wheel” appearance
or ink spot and finally becomes deeply stained in a uniform manner. Quantity of
haemoglobin increases. Cytoplasm becomes almost acidophilic. So the cell is called
Orthochromic erythroblast. In this cell, the nucleus disintegrates and disappears. The

process is called pyknosis.

Stage V — Reticulocyte
It 1s slightly larger than matured red blood cells. Cytoplasm contains reticular
network. It is basophilic in nature. During this stage, the cells enter the blood through the

capillary membrane by means of a process called diapedesis.

Matured Erythrocyte

Reticular network disappears. Matured red blood cell is biconcave; smaller in size;
diameter of 7.2 microns. It is with haemoglobin and without nucleus.

It takes 5 days for the development of reticulocyte from proerythroblast. The

reticulocyte take two more days to become matured red blood cells.

Changes during Erythropoiesis

Four important stages occurring are,
1. Reduction in size of the cell
Disappearance of nucleoli and nucleus

Appearance of Haemoglobin

Sl

Change in the staining properties of the cytoplasm
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Regulation of Erythropoiesis

1. Tissue oxygenation is the basic regulator of red blood cell production. Any condition
that causes the quantity of oxygen transported to the tissues to decrease (Hypoxia)
ordinarily increases the rate of red blood cell production. Hypoxia occurs in conditions
like very high altitudes, anaemia, prolonged cardiac failure, cyanotic heart disease and
lung disease.

2. Erythropoietin is a circulatory hormone, formed mainly in kidneys, increase mainly
during hypoxia. It stimulates the production of proerythroblast from hempoietic cells in
the bone marrow.

3. Epinephrine, norepinephrine and several of the prostaglandins stimulate

erythropoietic production.

Life Span and fate of Red Blood Cells

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

When the cells become older, the cell membrane become more and more fragile.
The diameter of the capillaries is less or equal to that of red blood cells. The younger red
blood cells can pass through the capillaries easily; however the older cells become fragile.
So these cells are destroyed while trying to squeeze through the capillaries. The
destruction occurs mostly in the capillaries of spleen because the splenic capillaries have
a thin lumen. So the spleen is usually called ‘grave yard’ of red blood cells. Daily 10% of

red blood cells, which are senile, get destroyed in normal young healthy adults.

Normal values of Erythrocytes

Infants - 4 —4.5 million/cu.mm

2—-6years - 4.5million/cu.mm

6-14 years - 4.5 —4.8 million/cu.mm
Haemoglobin

Haemoglobin is a conjugated protein consisting of iron containing pigment
protein called Haem (4%) and a protein of the histone class called globin (96%). Haem is
an iron containing porphyrin known as iron protoporphyrin IX (metallo porphyrin).

Therefore haemoglobin is an iron + porphyrin + globin compound.
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Four haem molecules are attached to the globin molecules to form one molecule
of haemoglobin. The molecular weight of haemoglobin is 68,000. This high molecular
weight and consequently great size of the molecules are the cause of the colloidal nature
when they are dispersed in water. It is a chromoprotein, forming 95% of dry weight of red

blood cell and 30 to 34 % of wet weight.

Varieties of haemoglobin
Haemoglobin is of two types namely.
1. Adult haemoglobin — HbA
2. Fetal haemoglobin — HbF
There are some structural differences between these two types of haemoglobin. In adult
haemoglobin the globin contains 2 alpha chains and 2 beta chains. In fetal haemoglobin

there are two alpha chains and two gamma chains instead of beta chains.

Formation of haemoglobin:

1. 2 Succinyl co-A + 2 glycine 4 Pyrrole
. 4 Pyrrole Protoporphyrin IX
. Protoporphyrin IX Fe ™ Haeme

Haemoglobin chain (Alpha or Beta)

N2 2 2 2%

2

3

4. Haeme + polypeptide
5. 2 Alpha chains + 2 Beta chains Haemoglobin A

Properties of haemoglobin:

1. Buffering Capacity:

Haemoglobin is an effective buffer. Its isoelectric point is 6.8. The buffering
capacity of haemoglobin is due to the presence of large number of histidine residues in
the globin fraction. It is estimated that a molecule of haemoglobin has 35 histidine
residues
2. Transport of oxygen:

The physiological importance of haemoglobin is due to its capacity to combine
reversibly with oxygen. It combines with haemoglobin to form oxyhaemoglobin readily,
at high pressure as existing in the lungs. Oxyhaemoglobin readily dissociates, at low
partial pressure as prevailing in the tissues. This property of haemoglobin provides an
effective and excellent system for the transport of oxygen from the atmosphere (lungs) to

the cells of the body.
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I.

3. Haem-Haem interaction:

The haem groups in haemoglobin combine with oxygen in such a way that each haem
group combine with one molecule of oxygen.
4. Combination with Carbon monoxide:

Haemoglobin combines with carbon monoxide to form carboxy haemoglobin with an
affinity, two hundred times more than with oxygen.
5. Formation of carbamino compound:

A small amount of CO; carried in the blood is in combination with the free amino
acids of the proteins of haemoglobin to form carbamino compounds
(Hb.NH,+ CO, ->Hb.NHCOOH)

6. Oxidation- Reduction properties of haemoglobin:

Under normal conditions, iron exists in ferrous form in the haemoglobin. It can be
converted to ferric form by oxidation with ferricyanide and this result in the formation of
Methemoglobin.

7. Action of weak acids and alkalies:

Weak acids and alkalies act on haemoglobin by separating the haem from globin. In
the presence of oxygen, haem gets oxidized to haematin in which iron is in the ferric
form. Haematin can combine with the chloride ion to form haematin chloride, which is
also known as haemin.

8. With strong acids
A more vigorous change takes place with strong acids. In addition to the separation of
globin from haemoglobin, the iron from the haem is removed, resulting in the formation
of an iron free derivative.
Metabolism of Haemoglobin

I. Synthesis of haemoglobin

II. Catabolism of haemoglobin

III. Conversion of haemoglobin to bile pigments

Synthesis of haemoglobin
In adults synthesis of haemoglobin takes place in the red bone marrow from 3 sources

namely, protoporphyrin, Iron and globin. Certain co-factors are required to facilitate the

synthesis.
1. Vitamin B, (extrinsic factor) 2. Intrinsic factor
3. Folic acid group of vitamins 4. Copper
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Synthesis of haemoglobin and maturation of the

erythrocytes proceeds

simultaneously. The immature erythrocyte contains free porphyrin. As the cells mature

the porphyrin content decrease and is replaced by haemoglobin. Thus the circulating red

blood cells, which are rich in haemoglobin, contain only traces of porphyrin.

II. Catabolism of haemoglobin

Erythrocytes at the end of their life span of 120 days are broken down.

Simultaneously the haemoglobin is degraded. Daily about 8§ gms of haemoglobin are

broken down in the body and this corresponds to the formation of about 300 mg of bile

pigments per day. The normal sites of haemoglobin degradation are mainly the

reticuloendothelial cells of the spleen, bone marrow and liver. The globin which is the

protein portion may be reutilized as such or may break down further into its constituent

amino acids and enter to be amino acid “pool” for reutilization. The haem portion breaks

down resulting in the formation of bile pigments.

Normal values of haemoglobin of different age groups

Mean(gm/dl) Range(gm/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 9.5-159
75 days 11.4 9.6 -13.2
120 days 11.9 99-13.9
1 year 12.2 10-13.0
S year 12.5 12-13
10 year 13.5 13-14
Older 15 14 - 16

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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Significance of determining PCV

Determination of PCV helps in

1. Diagnosis and treatment of anaemia

2. Diagnosis and treatment of polycythemia

3. Determination of extent of dehydration and recovery from dehydration after treatment
4

. Decision of blood transfusion

Blood Indices
Blood indices are specifically meant for erythrocytes. The number, shape, volume
and colour of the red blood cells indicate the quality of blood. So these features are

named as blood indices.

IMPORTANCE OF BLOOD INDICES

Blood indices have got diagnostic value in determining the type of anaemia

Different Blood Indices
Following are the various blood indices

1. Mean corpuscular Volume (MCV)

2. Mean corpuscular haemoglobin (MCH)

3. Mean corpuscular haemoglobin concentration (MCHC)
4. Colour Index (CI)

1. Mean corpuscular Volume (MCYV)

Mean corpuscular Volume is the average volume of single red blood cells and it is

expressed in cubic microns (cu.pt).

PCV in 1000 ml or 100 ml x 10
MCV =

RBC count in millions / cu.mm
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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 micro gram or pico gram (pg).

Haemoglobin in grams per 1000 ml of blood or 100 ml x 10

MCH =
RBC count in millions / cu.mm

3. Mean corpuscular haemoglobin concentration (MCHC)
This is the concentration of haemoglobin in one red blood cell. It is the amount of
haemoglobin expressed in relation to volume of one red blood cell. So the unit of

expression is percentage.

Haemoglobin in grams per 1000 ml of blood x 10
PCV in 100 ml of blood

MCHC =

4.Colour Index (CI)
This is the ratio between the percentage of the haemoglobin and the percentage of
red blood cells in the blood.

All the above mentioned blood indices are reduced in iron deficiency anaemia

Haemoglobin %

Cl =
Normal values: RBC %

Packed Cell Volume (Haematocrit value) — (P.C.V)

1 — 13 days - 54 £10.0%
14 — 60 days - 42.0 £7.0%
3 months — 10 years - 36.0 £5.0%
11— 15 years - 39.0 £5.0%

Mean Corpuscular Volume (M.C.V)

1 — 13 days - 106 — 98 fl
14 — 60 days - 90 fl
3 months — 10 years - 80 fl
11— 15 years - 82 fl
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Mean Corpuscular Haemoglobin (M.C.H)

1 — 13 days - 38 — 33 picograms
14 — 60 days - 30 picograms
3 months — 10 years - 27 picograms
11— 15 years - 28 picograms

Mean Corpuscular Haemoglobin Concentration (M.C.H.C)

1 — 13 days - 36 —34 g/dl
14 — 60 days - 33 g/dl
3 months — 10 years - 34 g/dl
11— 15 years - 34 g/dl

Mean corpuscular diameter (M.C.D)

1 — 13 days - 8.6 um
14 — 60 days - 8.1 um
3 months — 10 years - 7.7 pm
11— 15 years - 7.6 pm
Reticulocytes

Cord blood - 5.0%

2 weeks - 1.0%

3 months - 1.0%

6 months — 6 years - 1.0%

7 — 12 years - 1.0%
Adult - 1.6%

IRON

Iron is an essential constituent of haemoglobin, myoglobin, cytochromes and other
components of respiratory enzymes like cytochrome oxidase, catalase and peroxidase.
The main functions of iron are,

1. Transport of oxygen to the tissues

2. [Iron is necessary for electron transport chain, oxidative phosphorylation
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3. Peroxidase, lysosomal enzyme, is required for phagocytosis and killing of bacteria by
neutrophils

4. Tron is associated with effective immune competence of the body.

Daily Iron Requirements in different age groups:

Pregnant and lactating females - 40 mg/day
Females 11 years to 30 years - 18 mg/day
Adults males - 10 mg/day
Males 11 years to 17 years - 12 mg/day
Upto 10 years (M/F) - 10 mg/day
Full term infants - 1 mg/kg/day from 4 months of age
LBW babies - 2 mg/kg/day from 2 months of age

Babies 1000 to 1500 grams

3 mg/kg/day from 2 months of age
Less than 1000 grams - 4 mg/kg/day from 2 months of age

Iron sources
Rich Sources
e Muscle meat (Red more than white)
e Organ meat (Liver, heart, kidney)
e Beef liver
Red meat not only supplies a good amount of iron it also increases absorption of

iron from other food sources

Good Sources

e Greens

o Leafy vegetables
e Nuts

e Cereals

e Wheat germs

e Fish

e Shellfish

e Poultry

e Egg
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¢ Iron fortified cereals and foods
e Apples and dry fruits

e Jaggery

e Yeast

e Molasses

e Qysters

Poor Sources

e Wheat and Polished rice

Distribution of iron in the body
Total quantity of iron in the body averages 4 - 5 gm of total body weight.

Iron is distributed in the body as follows.

1) Haemoglobin — present in red cells contain most of the body iron (65%)

2) Myoglobin — comprises a small amount of iron in the muscles (4%)

3) Haem and non-haem enzymes — eg cytochrome catalase, peroxidase, succinic
dehydrogenase and flavoproteins constitute a fraction of total body iron (0.5%)

4) Transferrin bound iron — circulates in the plasma and constitutes another fraction of
total body iron (0.5%).
All these forms of iron are in functional form

5) Ferritin and haemosiderin — are the storage form of excess iron (30%). They are stored
in the mononuclear phagocytic cells of the spleen, liver and bone marrow and in

parenchymal cells of the liver

Iron Metabolism:

The iron required for haemoglobin synthesis is derived from two primary sources —
ingestion of food containing iron and recycling of iron from senescent red cells.
Absorption

Iron is mostly found in food in ferric form. In the acidic medium provided by
gastric HCI, the Fe’* is released from food. Ascorbic acid (Vitamin C) and cysteine
convert ferric form to ferrous form. This ferrous form is soluble and readily absorbable.
Absorption of iron takes place from almost all part of the small intestine mainly from
duodenum and proximal jejunum. Iron from diet containing haem is better absorbed than

non haem iron.
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Factors affecting iron Absorption

1) Acidity, ascorbic acid and cysteine enhances iron absorption

2) In Iron deficiency anaemia iron absorption is increased to 2 to 10 times that of normal

3) Small peptides and amino acids favour iron absorption

4) Phytate and oxalate (found in leafy vegetables) interfere with iron absorption.

5) Food additives (EDTA) and antacids reduce iron absorption

6) A diet with high phosphate which are found in soft drinks, beer, ice cream, candy bar
decreases iron absorption

7) Smoking and alcohol interferes with iron absorption

8) Impaired absorption of iron is observed in malabsorption syndrome such as
steatorrhea

9) In patients with partial or total surgical removal of stomach, iron absorption is

severely impaired

Iron in the mucosal cells:

The iron (Fe*") entering the mucosal cell by absorption is oxidized to ferric form
(Fe’") by the enzyme ferroxidase. Fe’™ then combines with apoferritin to form ferritin
which is the temporary storage form of iron. Form the mucosal cells, iron may enter the
blood stream (which mainly depends on the body needs) or lost when the cells are

desquamated.

Transport of iron in the plasma:

The iron liberated from the ferritin of mucosal cells enters the plasma in ferrous
state. Here, it is oxidized to ferric form by a copper containing protein, ceruloplasmin
which possesses ferroxidase activity. Another cuproprotein ferroxidase II also helps for
the conversion of Fe*" to Fe®".

Ferric iron then binds with a specific iron binding protein, namely transferrin or
siderophilin. The plasma transferrin can bind with 400 mg of iron/dl plasma. This is

known as total iron binding capacity (TIBC) of plasma.

Storage of Iron:
Storage of excessive iron in the blood is deposited in all cells especially in the
liver hepatocytes. The hepatic cells contain large amounts of a protein called apoferritin,

which is capable of combining reversibly with iron. Therefore when iron is available in
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the body fluids in extra quantities, it combines with apoferritin to form ferritin and stored.
When iron is in the low level, the ferritin releases the iron. Thus, apoferritin — ferritin
system of liver acts as blood iron buffer as well as iron storage medium. Hemosiderin is

another iron storage protein and this is insoluble form.

Excretion

The body is unable to regulate its iron content by excretion alone. The amount of
iron lost per day is 0.5 — 1.0 mg which is independent of iron intake. This loss is nearly
twice more (i.e. 1 — 2 mg per day) in menstruating women. Iron is lost from the body as a
result of desquamation of epithelial cells from the gastro intestinal tract, sweat, and loss
via hair and nail. Iron excreted in the faeces mainly consists of unabsorbed iron and

desquamated mucosal cells.

Regulation of total body iron

Absorption and excretion of iron are maintained almost equally under normal
physiological conditions. When the iron storage is saturated in the body, it automatically
reduces the further absorption of iron from the gastrointestinal tract by feedback

mechanism. The factors, which reduce absorption of iron are,

Stoppage of apotransferrin formation in the liver, so that the iron could not be absorbed
from the intestine

Reduction in the release of iron from the transferrin so that transferrin is completely
saturated with iron and further absorption is prevented. This type of regulation is known

as feedback mechanism
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ANAEMIA

DEFINITION:
Anaemia is defined as a reduction of the red blood cell volume or haemoglobin
concentration below the range of values occurring in healthy persons.
WHO criteria for diagnosis of Anaemia
Children 6 months - 6 years Less than 11
Children 6 years -14 years Less than 12

Grading of Anaemia:

WHO grades anaemia according to haemoglobin level as follows,

Hb between 10 gm and cut off point for age - Mild

Hb between 7 to 10 gm - Moderate
Hb under 7 gm - Severe

Hb under 5 gm - Very Severe.

CLASSIFICATION

A. Based on Production/destruction of RBC
A useful classification of the anaemia of childhood divides them into 2 broad
groups.
I.  Decreased or ineffective production of red blood cells or haemoglobin

II.  Increased destruction or loss of red blood cells.

Anaemia resulting primarily from inadequate production.

I. Marrow failure
1. Aplastic anaemia
Congenital, acquired
2. Decreased number of red blood cell precursors in the marrow
Congenital, acquired
3. Marrow replacement
Malignancies, osteopetrosis

Storage disorders
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I1. Deficiency of Specific Factors

1. Megaloblastic anaemia
Folic acid deficiency or malabsorption
B\, deficiency or malabsorption

2. Microcytic anaemia

Iron deficiency
Copper deficiency

Lead poisoning

I11. Impaired Erythropoietin Production
1. Chronic renal disease

2. Hypothyroidism, Hypopituitarism
3. Chronic inflammation, infection
4. Malignancy
5

Protein malnutrition
Anaemia resulting primarily from rapid destruction.

I. Blood Loss
Acute haemorrhage

Chronic haemorrhage

II. Haemolytic Anaemia
a. Intrinsic Defects
Intrinsic abnormalities
Membrane Defects (Membranopathy)
Hereditary spherocytosis, elliptocytosis
Enzyme Defects (Enzymopathy)
Enzyme of glycolytic pathway
Enzyme of the pentose phosphate pathway
Defects in synthesis of haemoglobin (Haemoglobinopathy)
HbS,C,D, E
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il.

b. Extrinsic abnormalities
Immunologic disorders
Rh iso immunization

A (or) B iso immunization

Other minor Blood group incompatibilities

Active antibody formation

B. Morphological classification

Based on the red cell size, haemoglobin content and red cell indices anaemia are

classified as follows

1. Microcytic Hypochromic anaemia
Thalassemia

haemoglobinopathies

haemolytic anaemia.

2. Normocytic normochromic anaemia
3. Macrocytic normochromic anaemia
hypothyroidism

4. Macrocytic hypochromic anaemia

Vitamin By,

Microcytic anaemia:

Iron deficiency,

Aplastic anaemia

Folate and vitamin B;; deficiency

Combined deficiency of iron and folate or

The size of red cells is smaller than normal and colour index less than one. The

mean corpuscular volume is less than 78 cubic microns

Causes of Microcytic anaemia:

a) Inadequate intake of iron, defective absorption of iron, idiopathic hypochromic

anaemia, starvation, dietary deficiency, anaemia of milk fed children.

b) Excessive need of iron during growth, pregnancy

c) Chronic haemorrhages

d) Inadequate utilization of haematinics — myxoedema, chronic sepsis, chronic renal

diseases.
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Macrocytic anaemia:
The red cells are bigger than normal and the colour index is above one. The mean

corpuscular volume is more than 94 cubic microns.

Causes of Macrocytic anaemia:

a. Deficiency of the extrinsic factors, nutritional anaemias, pellagra.
b. Absence of intrinsic factor, total gastrectomy

c. Cirrhosis of liver

d. Megaloblastic anaemia, hypoblastic anaemia.

Normocytic Anaemia:
The size of the red cells is more or less than the normal size. The colour index 1is

less than the normal range and the mean corpuscular volume is 78 to 94 cubic microns.

Causes of Normocytic anaemia:

a. Acute hemorrhage

b. Haemolytic anaemias

c. Blood destruction by metals, protozoa, haemolysis

d. Leukemia, Hodgkin’s disease, drug poisoning

B. Based on Etiopathogenesis:
1. Nutritional Anaemias PEM, Iron, Folic acid, Vitamin B12, Vitamin C,

pyridoxine, or thyroxine deficiency.

2. Haemolytic Anaemias
Congenital Thalassemia
Sickle cell anaemia
Hereditary spherocytosis
G-6-PD deficiency
Acquired Malaria
Kala azar

Rh or ABO incompatibility
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3. Haemorrhagic
Acute Trauma
Epistaxis
Haemorrhagic disease of newborn
Scurvy
Chronic Hookworm
Chronic dysentery

Oesophageal varices

4. Bone Marrow Depression

Primary Hypoplasia or Aplasia
Fanconi’s Anaemia
Secondary Infections
Irradiation

5. Infections

Acute Fulminating osteomyelitis
Septicaemia
Chronic Tuberculosis

Rheumatic fever
Sub acute bacterial endocarditis
Wound infections

Congenital syphilis
6. Other Miscellaneous Conditions

Chronic amoebic dysentery

Repeated bouts of diarrhea
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CLINICAL FEATURES OF ANAEMIA

The haemoglobin level at which symptoms and signs of anaemia develops

depends upon 4 main factors.

1. The Speed of onset of anaemia:
Rapidly progressive anaemia causes more symptoms than anaemia of slow onset,

as there is less time for physiological adaptation.

2. The Severity of Anaemia:
Mild anaemia produces no symptoms or sign, but a rapidly developing severe

anaemia (haemoglobin below 6 gm) may produce significant clinical features.

3. The age of the patient:
The young patient due to good cardiovascular compensation tolerate anaemia

quite well as compared to the elderly
4. The haemoglobin dissociation:

In anaemia, the affinity of haemoglobin for oxygen is depressed. As a result oxy

haemoglobin is dissociated more readily to release free oxygen for cellular use.
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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 size of RBC)
a. Macrocytosis:

The size of the cell is 9 to 12 microns. This occurs in pernicious anaemia,
plumbism, acute anaemia due to severe haemorrhage and erythroblastosis foetalis
b.Microcytosis:

The size is less than 6 microns. This occurs in Iron deficiency anaemia, chlorosis,
chronic bleeding, polycythaemia and anaemias secondary to infections.

c. Normocytosis:
The red cells are in normal size, found mainly in post haemorrhagic anaemias.
I1. Poikilocytosis (Variation in shape of RBC)
a. Ovalocytosis:
The oval shaped red cells occur in some human families. Such a condition does not cause
ill-health, but a minority may manifest haemolytic phenomena.
b. Spherocytosis:
Spherocytosis may be seen in congenital haemolytic anaemia and in certain other acute
haemolytic anaemias. The red cells are very fragile.
c. Sickle cells:
In arterial blood, the red blood cells are normal in shape, but in venous blood some cells
assume the shape of sickle.
I11. Polychromatophilia (Irregularity in staining)

This indicates an increase in immature red cells in circulation and occurs in the
following forms
a) Normoblasts:

Nucleated red cell indicates over activity of bone marrow, commonly seen in severe
anaemia.

b) Punctate Basophilia (Basophilic stippling):

It occurs in lead poisoning and severe anaemia, and chronic malaria.

¢) Reticulocytes:

Occurs in acute bleeding and in pernicious anaemia.
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IRON DEFICIENCY ANAEMIA (IDA)

Iron deficiency is the most common and widespread nutritional disorder in the
world. The numbers are staggering: 2 billion people — over 30% of the world’s population
— are anaemic, many due to iron deficiency. Malaria, HIV/AIDS, hookworm infestation,
schistosomiasis, and other infections such as tuberculosis are particularly important
factors contributing to the high prevalence of anaemia in some areas.

Iron deficiency and anaemia reduce the work capacity of individuals and entire
populations, bringing serious economic consequences and obstacles to national

development.

Iron Requirements during childhood
Understanding of iron requirements, intakes and bioavailability is essential to

explain the vulnerability of some individuals to develop iron deficiency anaemia.

The iron released from the senescent, red cells during the first 8-12 weeks of life
(a period of quiescent erythropoiesis) is stored in the body and helps to maintain
erythropoiesis upto 4-6 months in a normal term infant and upto 2-3 months in low birth
weight infant. Normal infants at birth have about 75 mg of iron per kg body weight, two
thirds of which is present in red blood cells. Infant and children should continue to absorb

0.8 to 1.0 mg of iron daily to reach the adult body stores of 4-5 gms.

Normal body losses of iron are about 20pg/kg/day and most of these losses occur
by the shedding of cells from intestinal mucosa. These losses are small and are relatively
constant but may increase many folds in the presence of diarrhoea, dysentery, and

parasitic infections.

Certain factors protect infants from becoming iron deficient in first few months of
life. These include,
1. Preferential delivery of iron to the fetus during the pregnancy particularly during last
three months of gestation.
2. Placental transform to the newborn immediately after birth when the cord is allowed to
pulsate before being clamped.
3. Exclusive breast feeding for first four to six months of life, due to better bioavailability

of iron from the breast milk.
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STRUCTURES OF THE RED CORPUSCLES IN IDA:

In iron deficiency anaemia, the red blood corpuscles are decreased or normal in
the number and haemoglobin content of the red blood corpuscles is reduced. In the 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 anemia is called “Hypochromic

and Microcytic anemia’.

Etiology:

The etiology varies with the age, sex, and country of residence of the patient.

Etiological factors in iron deficiency Anaemia:

1. Increased physiological requirements
Rapid growth: Infants, preadolescence
Menstruation
Pregnancy

2. Decreased iron stores
Preterms
Small for dates
Twins

3. Decreased iron assimilation
Iron poor diet
Iron malabsorption
Sprue, non tropical sprue
Pica
GI surgery
Chronic diarrhoea
Delayed weaning
Malnutrition

4. Blood Loss
Gastro intestinal bleeding
Milk induced enteropathy
Peptic ulcer disease

Inflammatory bowel disease
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Meckel’s diverticulum

Drugs — Salicylates

Hook worm infestation

Fetal Maternal transfusion
Haemoglobinuria — prosthetic heart valve
latrogenic

Intense exercise

Bleeding diasthesis

Repeated venous sampling

5. Increased demands

Growth

and from 11 to 16 years due to spurts of growth during these periods.

Menstruation

Prematurity
Low birth weight
Recovery from PEM

Adolescence

Iron deficiency anaemia is more in children between ages of 6 months and 2 years

Iron deficiency in post pubescent girls is most commonly caused by the loss of

more iron through menstruation.

Pregnancy

During pregnancy, anaemia is almost universal.

IRON POOR DIET

Dietary inadequacy is present in more than 80 percent of cases especially in the
poorer groups. This is still encountered in privileged societies under the following
circumstances
Infants are also at high risk because the diet predominantly milk contains very small
amounts of iron. Human milk provides only about 0.3 mg/ litre of iron

Premature babies have only lesser amount of storage iron in the liver as well as body
Children especially during the early years of life have a need for dietary iron to

accommodate growth and expansion of the blood volume.
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IRON MALABSORPTION:

Iron malabsorbtion is an unusual cause of iron deficiency where malnutrition is
rampant however both histologic and functional abnormalities of the intestine are
common. Defective iron absorption is

caused by non-tropical sprue.

Partial or total gastrectomy impairs iron absorption caused by reduction in gastric
acidity and

acceleration of the food through the upper portion of the small bowel. The absorption
of both haem

iron and non-haem is defective.

Pica or the habitual ingestion of non-food substances is common in children and
pregnant women. It

markedly inhibit iron absorption.

Pancreatic enzymes may contribute to the high incidence of iron deficiency in patients
with cystic

fibrosis.

GASTRO INTESTINAL BLEEDING:

In adult men and postmenopausal women, occult bleeding from the gastrointestinal
tract is the most common cause of iron deficiency.

Gastrointestinal bleeding also is prevalent among iron deficient infants and children.
Characteristically gastro intestinal bleeding is occult and unsuspected

Milk induced enteropathy associated with occult Gastrointestinal bleeding has been
implicated as the cause of iron deficiency in some infants.

Peptic ulcer disease is a well-documented cause of occult blood loss.

Crohn’s disease and ulcerative colitis also are commonly associated with iron
deficiency.

During the first year of life, meckel diverticulum is a well-recognized cause of
asymptomatic bleeding.

Corticosteroids, Indomethacin and other non-steroidal anti-inflammatory agents may
also induce gastrointestinal tract bleeding

Hookworm infestation (Ankylostomiasis) is the most important cause of intestinal

blood loss worldwide.
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The parasites Ankylostoma duodenale and Nectar americanus attach to the proximal
portion of the small intestine and suck blood from submucosal vessels. The amount of
blood lost is a function of the hook wormload, which in turn is proportional to the
number of ova in the stool. Each worm has been in the intestine for months or years,
draws 0.2-0.5 ml of blood per day. It has been estimated that the loss of
haemoglobin for every twelve worms may be one percent. Fecal ova counts n
excess of 5000/g are regularly associated with iron loss of more than 3to 4 mg/ day and a

high incidence of iron-deficiency anaemia.

Pathogenesis:

Iron deficiency anaemia develops when the supply of iron to the bone marrow is
insufficient for the requirements of haemoglobin synthesis.

It has been pointed out that the body is normally in a state of positive iron balance.
When a negative iron balance occurs due to either blood loss, increased requirements or
impaired absorption, the deficit is made good by iron mobilized from the tissue stores and
an adequate supply of iron for haemoglobin formation is maintained. It is only when the
tissue stores are exhausted and the supply of iron to the marrow for haemoglobin

synthesis becomes inadequate, hypochromic anaemia develops.

Thus iron deficiency may be regarded as developing in two stages.
1. The progressive depletion and cultivate exhaustion of the available tissue iron stores.
2. The development of anaemia.

Iron deficiency state, which may be divided into three functionally distinct stage of

severity
Stage of Iron deficiency anaemia:
Storage iron depletion:
Iron reserve is small or absent and is characterized by reduced serum ferritin or

reduced iron concentration in marrow and liver tissue. Haemoglobin serum iron,

Transferritin concentration and saturation are within normal limits.
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2.

Iron limited erythropoiesis:

Haemoglobin (Hb) may still be normal but serum iron is low and TIBC increased with

a low serum ferritin and raised free erythrocyte protoporphyrin (FEP).

Iron deficiency anaemia:

The flow of iron to erythroid marrow is impaired to cause reduction in haemoglobin

concentration with a progressive microcytic hypochromic anaemia associated with the

reduced serum iron, transferrin saturation and serum ferritin level.

CLINICAL FEATURES:
Symptoms Signs
Weakness
Headache Pallor of the skin, mucous membrane, palms,
Bodyache nails and conjunctiva
Giddiness Smooth, pale, glossy, tongue
Fatigue
Lassitude Angular stomatitis

Breathlessness on exertion
Dimness of Vision
Dizziness

Insomnia

Inability to concentrate
Tinnitus

Anginal pain

Paraesthesia in fingers and toes
Palpitation

Loss of appetite

Mental apathy
Constipation

Abdominal distension
Hair loss

Exercise intolerance

Glossitis

Cheilosis
HepatoSplenomegaly
Koilonychia

Pica

Tachycardia

High volume pulse
Haemic murmur

Oedema
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Epithelial tissue changes

Long standing IDA causes epithelial tissue changes in some patients. The changes
occur in the nails (koilonychia or spoon shaped nails), tongue (atrophic glossitis), mouth
(angular stomatitis) and oesophagus causing dysphagia from development of thin

membranous webs at the post cricoid area (Plummer Vinson syndrome).

ROLE OF IRON DEFICIENCY ANAEMIA IN VARIOUS SYSTEMS

Cardiovascular system:

Dyspnoea and palpitation are common symptoms while on exertion but in very
severe anaemia the patient may get cardiac failure and there may be dyspnoea at rest.
Haemic murmurs are commonly heard in anaemic patients. The murmurs are most often
mild systolic murmurs heard at the mitral area.

Systolic bruits over the carotid arteries in the neck are sometimes present in
anaemia usually they are bilateral and occur in the absence of an aortic systolic bruit and
disappear following correction of the anaemia. Jugular venous pressure increase in severe
anaemia due to the high pulse pressure with a capillary pulsation. Oedema of the legs
occasionally occurs in ambulant patient with severe anaemia as the result of venous and

capillary pressure on exertion and increased capillary permeability

Central nervous system:

Symptoms include faintness, giddiness, headache, roaring and banging in the ears,
tinnitus, spots before the eyes, lack of concentration and drowsiness and with severe
anaemia clouding of consciousness, numbness, coldness and sometime tingling of the

hands and feet.

Reproductive system:

Menstrual disturbances are commonly associated with anaemia.

Renal system:
Slight proteinuria may be present with severe anaemia. Anaemia may further
reduce renal function to the point at which nitrogen retention develops. Correction of

anaemia in such patient is usually followed by a fall in blood urea.

65



Gastro Intestinal system:

Anorexia is the commonest symptom, nausea, flatulence and constipation may
also occur. Slight to moderate smooth hepatomegaly is common is severe anaemia and
when congestive heart failure develops the liver may become tender. In certain cases of

iron deficiency anaemia, spleen may be enlarged.

Pyrexia:
Mild pyrexia may occur with severe anaemia but marked fever is due to either the

causative disorder or to some complicating factor.

Dietary Iron:

The dietary iron comes from two sources, Heme and non-heme, the later 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 meat, fish, and poultry, but the intake of these products 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 (0.5 mg/ lit) has a better absorption
and bioavailability as compared to cow’s milk. Good sources of iron in the diet includes,
pulses, dhals, green leafy vegetables, dates, nuts, jaggery, meat and fish. Administration

of 50 mg of vitamin C increases iron absorption by two folds.

Complications in Iron Deficiency anaemia:
e Iron deficiency anaemia may be the present finding in gastro intestinal cancer.
e In patients with heart disease severe anaemia may precipitate angina pectoris or
congestive heart failure
e Infections are more common in Iron deficiency anaemia, especially those of the
respiratory, gastrointestinal and urinary tracts.

e Chronic iron deficiency anaemia reduces the efficiency in work and study
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Investigations required for Iron Deficiency anaemia:
1. Blood Investigations
Haemoglobin
Total Red Blood cell count
Peripheral blood smear
Packed cell volume
Mean corpuscular volume
Mean corpuscular haemoglobin
Mean corpuscular haemoglobin concentration
Total iron binding capacity
Difterential count
Erythrocyte sedimentation rate
Red cell survival
Serum iron
Serum Ferritin concentration
Serum protein

Serum creatinine

2. Urine Investigations
Urine Sugar
Urine albumin
Deposits
Red blood cells

Pus cells

3. Stool Investigations
Ova
Cyst
Occult blood
Red blood cells

Pus cells
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Special Investigations occasionally required:

e X-ray barium meal, X-ray Barium enema, X-ray chest

e Endoscopy, colonoscopy, sigmoidoscopy, gastro duodenoscopy

e [sotope studies
a. Determination of life span of red cells using °'Cr labeled erythrocytes
b. Determination of absorption, utilization, and disposal of iron using **Fe

e Skeletal survey for multiple myeloma and secondary deposits

e Bone marrow examination

e Liver Function Test (LFT)

e Jejunal biopsy, urography, selective angiography

e Ultrasonography

Laboratory Diagnosis:

In Iron deficiency anaemia the haemoglobin is less than 11 gm in children. The
red cell count in rarely below 2.5 million/cubic millimeter and the red cells are usually
microcytic and hypochromic reticulocytes and platelets are normal or increased. The
white cell count is normal. Serum iron is usually below 30ug/100ml. (Normal is 250 -
350ug/100ml). Bone marrow haemosiderin is absent. The PCV, MCV, MCH , MCHC are

all reduced.

Differential Diagnosis:

Iron deficiency anaemia must be differentiated from other hypochromic anaemia.

1. Anaemia of infection:

Chronic infections such as rheumatic fever, rheumatoid arthritis, tuberculosis and
malaria may have associated mild to moderate anaemia, which is normochromic or
slightly hypochromic. Serum iron is low, total iron binding capacity is also decreased.
Bone marrow haemosiderin is present
2. Pyridoxine (Vit B6) Deficiency anaemia:

It is characterized by severe hypochromic microcytic anaemia, often early in infancy
and progressive hepatospleenomegaly. There is elevation of serum iron. Marrow shows
erythroid hyperplasia with nucleated normoblasts containing iron inclusions, the so-called

“sideroblasts” in abundance. There are abnormalities of tryptophan metabolism.
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3. Some Haemoglobinopathies:

In haemoglobin abnormalities like thalassemia, the red cells are microcytic and
hypochromic. Thalassemia minor is distinguished by normal serum iron, normal total iron
binding capacity, decreased mean corpuscular volume, normal serum ferritin and
transferrin iron saturation.

4. Sideroblastic anaemia:

Most of the red cells are hypochromic and microcytic, serum iron is high and iron
deposit in the marrow, liver and spleen are excessive. Many erythrocytes and
erythroblasts contain non haemoglobin iron (ringed sideroblasts) in their mitochondria.
The spleen is usually enlarged.

5. Anaemia of lead poisoning:

Anaemia of lead poisoning is hypochromic and microcytic and may be moderate to
severe. Basophilic stippling of red cells, which helps to differentiate it from iron-
deficiency anaemia, pronounced increase of aminolevulinic acid and coproporphyrin in
the urine is characteristic of lead poisoning. Increased levels of lead in blood are required

for definite diagnosis.

Diagnosis:

Following criteria are essential to diagnose iron deficiency anaemia

e History of inadequate intake of dietary iron and blood loss if any

e Typical symptoms and signs like easy fatiguability, pallor, pica, koilonychia,
smooth tongue, cheilosis and dysphagia associated with general considerations

e Hypochromic and microcytic structure of red blood cells

e Low serum iron, increased total iron binding capacity

e Bone marrow haemosiderin

e Blood loss usually occult

e Platelet count is either normal or raised

e Haemoglobin estimation variably reduced

e Reduced mean cell volume

e Erythrocyte count may be normal or reduced less than haemoglobin level would
suggest

e Serum ferritin level is reduced
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MANAGEMENT

This can be considered under three headings:

1.

Correction of anaemic state:

Over all correction of nutrition with articles rich in iron is important. Iron deficiency
is corrected by intake of rich iron content diet and administration of medical iron.
Replenishment of iron stores

Elimination of the cause

Response to Treatment

1.

A positive response to therapy can be defined as a daily increase in haemoglobin
concentration of 0.1 gm/dl (0.3 or 1 % increase in haemocrit) from the 4th day
onwards.

Reticulocytes increase within 3 to 5 days and reach a maximum at 5 to 10 days.
Haemoglobin concentration is virtually normal after 2 months of therapy. However
food containing iron should be continued for 3 to 6 months to build up iron stores.
RBC counts may temporarily rise above normal before haemoglobin response. The
red cell indices may remain abnormal for sometime after the normal haemoglobin
level has been restored. The microcytic population is gradually replaced by a
normocytic population.

Pica pagophagia and other nonspecific symptoms disappear within one week of
therapy. With the onset of treatment the patients shows rapid subjective improvement
with disappearance of fatiguability, lassitude, and impaired cognitive functions of the
epithelial lesions those affecting tongue and nails are most responsive to treatment.
After 1-2 weeks of therapy, small filiform papillae are seen on the tongue. By 3
months the tongue is usually normal and koilonychia usually disappears within 3 -6

months.

PREVENTION OF IDA

Appropriate nutritional strategies are an important factor in prevention of IDA.

The basic approaches to the prevention of IDA include

1.

Protection and promotion of breast feeding as long as possible along with timely
weaning is effective in preventing IDA. Low birth weight infants need iron

supplementation from the age of 2 months.
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Dietary modification and consumption of larger amounts of habitual foods increases
total iron consumption by 25 — 30 %. Processes like germination (Sprouting of green
gram) consumption of green leafy vegetables would be additional long-term methods
for prevention of IDA.

Periodic de-worming with anti-helminthic drugs for hookworm infestation and
schistosoma should be considered in endemic areas.

Supplementation with medicinal iron is considered necessary to reduce the extent of
anaemia in developing countries

Food and salt fortification with iron are evolving rapidly and would be one of the
most effective ways to control IDA. Salt fortification with iron content of 1 mg per

gram of salt is the most effective preparation.

Self care Procedures for iron deficiency anaemia

1.
2.

9.

10.

11

13.

Eat more foods that are good source of iron

Concentrate on green leafy vegetable, red meat, beef liver, poultry, fish, wheat germs,
oysters, dried fruit and fortified cereals.

Boost iron absorption. Foods high in vitamin C like citrus fruits, tomatoes, and
strawberries help the body absorbing iron from food.

Red meat not only supplies a good amount of iron, it also increases absorption of iron
from other food sources.

Take an iron supplement. Consult your physician for proper dosage

While iron is best absorbed when taken on an empty stomach, it can upset your
stomach. Taking iron with meals is less upsetting to the stomach.

Avoid antacids, phosphates (which are found in soft drinks, beer, ice cream, candy
bars, etc) and the food additive EDTA. These block iron absorption.

Increase dietary fibre to prevent constipation

Avoid aspirin and products with aspirin

Eat good sources of folic acid daily

. These include vegetables like asparagus, sprouts, spinach and lettuce.
12.

Black-eyed peas, cantaloupe orange juice, oatmeal, whole grain cereals, wheat germ,
liver and other organ meats are excellent sources also
Eat fresh uncooked fruits and vegetables often. Don’t parboil vegetables. Heat

destroys folic acid.

Take a multivitamin supplement daily that has 100% of the RDA for folic acid

deficiencycan lead to infertility and an increased risk of infection.
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DRUG REVIEW

The Trail Drug is Tirudharatchatha Chooranam(TC)

INGREDIENTS
Munthiri (Anacardium occidentale)-35 gms
Pereechu ( Phonex dactilifera ) - 35gms
Thippli (Piper longum) - 35gms.
Athimathuram ( Glycyrrhiza glabra ) - 35gms
Lavangapathri (Cinnamomum tamala) - 35gms
Mutha kasu ( Cyperus Rotundus ) - 35gms
Kothumalli ( Coriandrum sativum ) - 35gms
Kirambu ( Syzygium aromaticum ) - 35gms
Nerpori ( Oryza sativa ) - 35gms.
Elam (Elettaria cardamomum)-35 gms
Kodiveli (Plumpago indica)-35 gms
Kookai neeru(Maranta arundiacae)-35 gms
Milagu (Piper nigrum) — 35 gms
Mutka velai (tephorosia purpurea)-35 gms

Sugar — Equal amount of chooranam.
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L (B
Smeureluted QU : Anacardium occidentale
@& (RLOULD : Anacardiaceae.
Geum) QUL : Q&ML L (LAhHHMLOM, Q& TevevLALON.
gieme : @6fLiLy.
&6v16mLA : SL_LILN.
LNMey : QevilLiLy.

QEFUIENS :
> mIBnOUmSE,
> GQleulIU(L6TIIL T&E).
& 6U01L0 : SLOLI6VEITSHEh S (G LD [H6oT60LN LILISHGS L0

2. GuMé&&Ln

SMeuUreNI6D GILILIIT : Oryza sativa
@& (pLOULD : Arecaceae
Geum) QLT : GuM&&Ln, CUMN&emé.
gieme : @6oflLiLy.
&6v16MLA : SL_LILN.
NMey : @esNLiLy.
Q&N :

> 2 LeVJLon&&l,

> 2 LeGHmM.
G6WILD : G (HSHen CL(HSHGLD, G HHCLTHMS HMIGSIL0,

3. ¢J6LLN
Smeureluted UL : Elettaria cardamomum.
@& ('LOULD : Zingiberaceae
Geum) QLILIT : @eneh &, CHMIRISLN, Glq..
Greme) : SHITITLIL.
&6016mLA : GleuLILILD.
NiMNey : HTLILY.

Q&M :
> QeulIL(L6TITL_MT&HE),
> 3G (Beuleusdmm,
> U8SES et
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@ 6oL : @G, QS MesIenL., Hier, SLeuriil Qemeudeiled 26Ul M@GL0
CpmlssneniLn, @ (HLo6D, HE 86V, (b1 &i(H&HG, Vb behs QeUMEMNMLLLD
CUTSHG LD, SLPE060 ,MMILN.

4. Q&MmgGeued

Seurenuled QU : Plumpago indica.
@& (HLOULD : Plumbaginaceae.
Geum) QU : HSSeLneoLn, €601, HSH S eLN60), 6L6dT6v1.
Greme) : SHITIMTLIL.
&H6016mLA : GleuLILILD.
NiMNey : HTLILY.
Q& IWIENS :

> 2 &,

> U8SES et
&600IL0 : Q)SH6TIM6L, HL_Lg., L|6001, HL6m60, 6UNCHMIL, CamenL, 2 H&HaL (D,
QU@ eI @euMenMm GwILI(GSHGILN.

5. Go6M&IDIT.

Smeurenluted GIULI : Maranta arundiacae.
@& ('LOULD : Zingiberaceae
Geum QUL : SIPEHLSHLMIG, FaeuMOTSHHLRIG, FoeDSHSHLMIG.
gieme : @6flLiLy.
&6v16mLA : SL_LILN.
NMey : @esLiLy.
Q&LImS :

> 2 LeyLon&&l,

> 2 LeuGeHmm),

> @MW &),
G6ILD : @ &631M60, @\ (HLAG, &IJLD, HTCEUL M HhIGLD, 2 L MHE@G 2611 L_LD
S (b0,

6. LO6NG).

QITG)_IIJGmU_IGU QUL : Piper nigrum.
@& (pLOULD : Piperaceae.
Geum) QUL : H60l6m6n1, S, HMUILD, HHISH6L, LAIMLLIED, & ([HLOLMGSLD,
euenel&Ln, Lom&Ln, @GmILlen@, LnemevlLmenl, CaHmensLn.
F16m6L : MSHLILY, SHITITLILY..
&H6016mLA : GleUL_LILD.
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NiMNey : HTALILY.
Q&M :
> STDEYIGTIL HE,
> 3G (Beuleusdmm,
> (emmGeuliusmm,
> SlQLILGTILM&HE).
&600ILD : @ B6v1M6L, G NMaLD, LUMewi(h, CaMenLg, HLNEE6V, G 6DILOLN, 1ML,
giemeuuiestento Qemeu GUTGLD.
It contain Chavicine, Piperine, Piperidine these alkalodies.

7. (AL &M Geuemer.
Smeurenluted QUL : tephorosia purpurea.
@& (HLOULD : Favaceae.
Geum) QLI : SMLGEUsmN.
Greme) : SHITITLIL.
&H6016mLA : GleUL_LILD.
NiMNey : STLILY.
Q&M :
2 L eVIjLOn&a,
Q& memLUISHmM),
SmIBIALL &S,
58 (LA(HSHE,
La6vLIL|(geusHMmM.
G&60uIL : @\S6TIM6L, EUMHMH &S (LALD, hTeUML LD, Li6d ChTLLD,
Q& men@peulg.u|n Crmujn CUM@LD.

YV V. V V VYV

8. SlLLNeOL.

QITG)_IIJGmU_IGU @I : Piper longum.
@& (HLOULD : Piperaceae.
Geum) QUL : HML6sT, GL MM, CamevsLn, Camedl, &L, &g, LTSS,
06UCHA, SIL0LY, P LOBHE)..
giene : @6flLiLy.
&H6v16mLA : GL_LILN.
NMey : @esNLiLy.
Q& UIMS :

> 3G (Beuleusdmm,

> QeulILU(L6TIIL T&E).
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@6l : g, FUILITeN&Henen ASHMM), 2 L MHES euesisnLosnil efébSl(hLo.
FFemen, @ (hLoe, QémLiL, 2 LINGLD (L&l LNeutN&enen CLTSH@GLO.

It contains iperine, alkaloides.

9. ASNGINLD.
Smeureluted GIULIT : Glycyrrhiza glabra.
@& (HLOULD : Favaceae.
Geum) QILILIT : SIFHMIGHLD, SIL_ g LOGNSHLD, G6TNIGEUIT.
gieme : @6uflLiLy.
SESI60IL0 : FHLN.
NMey : @esNLiLy.

> eumLSwismm,

> 2 eneneommm,

> Gamenpuismm,

> LoeVLNeN& &),

> 2 [JOM&E.

@6uuiLh : @&, (LLUILN6NILITEL e(bLD L6vor, (HiT CouL_md, &6ut1 ChTULISET,E M HiT
611§ 860, HMLAMEMEL, BUISHSHTEYI6TIIL 60T CoHTemLaemILI Q6rTshd GG LD.
$&GMMGHH 6T 6160T16MLAHUIS SHTRG Q& UILLLD.

It contain Glycyrrhizin, Glycyrrhizic acid, Glycyrrhetinic Acid.

10. @6VEURISLILIGHSIM.

Sreureauled QU : Cinnamomum tamala.
@& (p'LOULD : Laraceae.
Geum) QUL : HTeM&USHEHM, HLameoLIGSHI.
Greme) : SHITITLIL.
&H60T6mLO : GleuLILILD..
NiMNey : HTTLILY.
Q&N :
35 (heulleusmn),
QeULILI(LO6TIIL_T&E).
LSS gnetulg.

> elWmemeuCL(h&H 8.
@6001L0 : GLOGEILD, GUIGLD, QleuLl_emL, QemILIL, @\(HLo6V, BT CeuL 60,
360, QUMHE), MGl L L LD CUTSHGLD.

It contain Cinnamic Acid, Tannin.

YV V V
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11. (NSHSHSH&HME.
Seurenuted GIULIT : Cyperus rotundus.

@& (p'LOULD : Cyperaceae.
Geum) QLT : G Tem).

Griemel : .
&H60T6mLO : GleuLILILD..
NiMNey : STLILY.
Q&N :
> 2 &,
> GQeulIL(L6TITL T&E).
> Gleumu,
> mIBnOuUmSE.,
> elWmemeuCL(h&E).

&600IL0 : @) 6v1M6L, HeMTE&IJLD, & (HHIUILEL CBHITLL, SiIJEUMSHSHEN,
BrCaulsma, (LaLiNew, NHSST&HLO Y Sl Qeneus et CUMTEGLD.

It contains Starch, Carbohydrate, Pinene, Cineole, Sesquiterpenges, Glycerol, Linolenicacid,
Linolic acid, Oleic Acid.

12. Q&MSHGIL06LE0L.
Smeurenuled GULIT : Coriandrum sativam.
@& (QLOULD : Apiaceae.
Geum) CILILIT : 2_ (61 SAMH, SHeviir.
Greme) : SHITITLIL.
&6016mLA : GleuLiLILD.
NiMNey : HMTLILY.
Q&M :
35 (heulleusmn),
QeULILI(LO6TIIL_T&E).
LSS gnetulg.
SmIBICLL&HE.
G6OILD : @\&631M6V, SisnreuUN6aT6nL0, $EGSMME STV 6U(HLD &HIJLD (LASHEOIL
@emeu GUMEGLD. QG 616HTEMLOEMIL 2 6TTIL_M&HGSLD.
It contain Coriandrol terbine.

YV V V V

13. &Symoy.
Seurenuted QU : Syzygium aromaticum.
@& (p'LOULD :Myrtaceae.
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Geuml QUL : SIEh&SHLD, 2 MSHL LD, H(HeUMLS HimoL, C&ngLn, SHliyef,
QUIMRISLO..
&iemel : HMJLALD eNMINMILILI(LAETETS)..
&H60T6mLO : GleuLILILD..
NiMNey : SHMTLILY.
Q& IWIENS :
> 3G (Beuleusdmm,
> @&eusmm.
> USSESH N6,

@6l : g Sy, wissLn, Gud, eunbd, & [hH &N E a6, HTLLL L
&H§ 860, 61(IH6UMUSSHLIL, QEdaNChHML, HeubhHL0§&L0, &([HSHSHL0§&L0,
&HEBUI6TNEL L, LIGDL &6 ,HUIeumenm HoH@Ln.

14. QpOQUTM).
SMeuUreNLI6d GILILIIT : Oryza sativa.

@& (H'LOULD : Poaceae.
Geum) QU : GHmemy, emew, MG, &medl, eur.
Greme) : SHITITLIL.
&H60T6mLO : GleuLILILD..
NiMNey : HTLILY.
Q&N :
> 2 LeVJLon&&l,
> 2 eneneommm,
G6ILD : QBOCILITMIMIL &Eh & HMLIGEH CHMILITeNS Eh&HE Q&HM(H&H&HEVML.
eumuNmMHmI Crm Qeuenenen &L (LSO CHTULISE Hi@GLO.

15. §N&H&H6MI.

Smeurenlute GQUIWIIM:  Saccharum Officicinarum
@& (LOULD: Poaceae
Q&M :
> 2 eneneommm,
> 3(P&HeLHMM.
&600ILD0 : 268016 QUIT (L6061 GI&HLITLA6L 606USHS6)LD, 260CHTOQLN,
BySeniaCrml @eneussmen CUTSHEGLD.
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4. MATERIALS AND METHODS

Pandu is one of the most common problem in Paediatric practice among young
children in India. Hence it was proposed to study about the disease. A Protocol was
prepared and submitted before IEC & IAEC meeting, a After obtaining approval from
the commitee, the study Preclinical & clinical study on Pandu Noi (IDA) in children and
the drug of choice was Tirudharatchatha Chooranam(TC) was carried out in National

Institute of Siddha.

The ingredients for preparation of experimental formulation Tirudharatchatha
Chooranam was purchased from a well reputed country shop and raw drugs were
authenticated by Herbal botanist. The medicine was prepared in Gunapadam lab of
National institute of Siddha after proper purification.The prepared medicine was also

authenticated by the concerned Head Of The Dept for its completeness.

INGREDIENTS OF TC
e Munthiri (Anacardium occidentale)-35 gms
e Pereechu ( Phonex dactilifera ) - 35gms
e Thippli (Piper longum) - 35gms.
e Athimathuram ( Glycyrrhiza glabra ) - 35gms
e Lavangapathri (Cinnamomum tamala) - 35gms
e Mutha kasu ( Cyperus Rotundus ) - 35gms
e Kothumalli ( Coriandrum sativum ) - 35gms
e Kirambu ( Syzygium aromaticum ) - 35gms
e Nerpori ( Oryza sativa ) - 35gms.
e FElam (Elettaria cardamomum)-35 gms
e Kodiveli (Plumpago indica)-35 gms
e Kookai neeru(Maranta arundiacae)-35 gms
e Milagu (Piper nigrum) — 35 gms
e Mutka velai (tephorosia purpurea)-35 gms

e Sugar — Equal amount of chooranam.
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4.1 PREPERATION:
Except sugar, Pereechu, all the drugs are made into a fine powder by using Iron
mortar and pestle and then purified. It is then mixed with Pereechu and equal amount of

sugar.

PURIFICATION:

All the raw drugs purchased are cleaned finely and the drugs which are to be
purified by roasting, are roasted in allow heat until it becomes golden brown in colour.
The drugs to be added in the preparation are grinded separately, filtered in a fine cloth,
measured separately, then the fine powder (chooranam ) is mixed with cows milk and
made in to a solid form. Then it is kept in a clean cloth which is tied to the mouth of a
mud vessel containing equal amount of cow’s milk and water. Then it is finally covered
over with a top vessel, sides are covered with a cloth, so that vapor does not escape over

by boiling. After complete boiling of liquid, the solid mixture is taken and dried in sun

light and grinded finally and equal amount of sugar is added to the chooranam.

wWhHM (Anacardium occidentale) GuméaLn ( Phonex dactilifera )

geoln (Elettaria cardamomum) Q&g Geued (Plumpago indica)-
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(L &mil Geusmen (tephorosia purpurea) &uned (Piper longum)

' 31/01/2011 00:08

W& &&Na ( Cyperus Rotundus ) Qevaumisliug M (Cinnamomum tamala)

-
mir...—‘.«-..m i
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QuoQurd ( Oryza sativa ) &M&&emy (Saccharun Officinarum)

1/01/2011 00:04

Hngnth ( Glycyrrhiza glabra ) Tirudharatcha chooranam(TC)

Even though the drugs were pure herb safety of Tirudharatchatha Chooranam by Acute
and Sub acute Toxicity studies were done in animal models according to WHO

guidelines, 1993. For acute toxicity mice and for subacute toxicity study rat were used.
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4.2 PRE CLINICAL STUDY

Method of Toxicity Study
4.2.1 Preparation of drug for dosing
All drugs used for the study was suspended each time with 1% (w/v) solution of

sodium carboxy methyl cellulose before administration.

4.2.2 Drugs and chemicals
All fine chemicals used in these experiments were obtained from Sigma
Chemicals company, U.S.A. Other analytical grade chemicals were obtained from S.d.

Fine Chemicals Ltd., Mumbai.

4.2.3 Experimental animals

Colony inbred animals strains of wistar rats of either sex weighing 200 - 250 g
were used for the pharmacological and toxicological studies. The animals were kept
under standard conditions 12:12 (day/night cycles) at 22°C room temperature, in
polypropylene cages. The animals were fed on standard pelleted diet (Hindustan Lever
Pvt Ltd., Bangalore) and tap water ad libitum. The animals were housed for one week in
polypropylene cages prior to the experiments to acclimatize to laboratory conditions. The
experimental protocol was approved by the Institutional Animal Ethical Committee

(IAEC).

4.2.4 Acute oral toxicity study

Acute oral toxicity was conducted as per the OECD guidelines (Organization of
Economic Cooperation and Development) 423 (Acute Toxic Class Method). The acute
toxic class method is a stepwise procedure with 3 animals of a single sex per step.
Depending on the mortality and /or moribund status of the animals, on the average 2-4
steps may be necessary to allow judgment on the acute toxicity of the test substance. This
procedure results in the use of a minimal number of animals while allowing for
acceptable data based scientific conclusion.

The method uses defined doses (5, 50, 300, 2000 mg/kg body weight) and the
results allow a substance to be ranked and classified according to the Globally

Harmonized System (GHS) for the classification of chemicals which cause acute toxicity
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Wistar albino rats of either sex weighing 200-250 g were fasted overnight, but
allowed water ad libitum. Since the formulation is relatively non toxic in clinical practice
the highest dose of 2000 mg/kg/p.o (as per OECD guidelines “Unclassified”) was used in
the acute toxicity study.

The animals were observed closely for behavioural toxicity, if any by using FOB

(Functional observation battery).

4.2.5 Repeated oral toxicity study

Repeated oral toxicity studies can be used to get additional information regarding
the toxicity profile of a chemical. Repeated oral toxicity studies are defined as those
studies where the chemical is administered to the animal for a period covering
approximately 10% of the expected life of the animal. Usually, the dose levels are lower
than for acute studies and allow chemicals to accumulate in the body before lethality
occurs, if the chemical possess this ability.

Experimental procedure

GroupI : Control animals received 1%CMC, 10 mg/kg/p.o. for 14 days

Group Il : Aqueous suspension of TC 180mg/kg/po for 14 days

Dose calculation: The adult dose (1500mg/day- of TC) is converted into rat dose by
multiplying the human dose with a factor 0.018 (corresponding to body surface area)to
get the dose for a rat weighing 200g. Multiply the dose for 200 grams rat x 5 to get the
dose for kg body weight of the rat. 1000mg x0.018=180mg/200g body weight
rat,multiply the rat dose for 200g x 5 to get rat dose for kg body weight.

Body weight, food intake and water intake was recorded at two intervals with
simultaneous observation for toxic manifestation and mortality, if any. At the end of 21
days treatment all the animals were sacrificed by over dosage of ether anaesthesia. Blood
was collected and used for haematological studies. Section of liver, kidney, and heart

were dissected out and kept in 10% formalin for histopathological studies.

4.2.6 Biochemical studies
Estimation of glucose
Glucose was estimated using commercial Glucose estimation kit (Span

Diagnostics) by the method of Barham ez al., (1972) and Tenscher. et al., (1971).
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Aspartate aminotransferase (AST)

Aspartate aminotransferase was estimated using commercial AST kit (Span
Diagnostics) by the method of Reitman and Frankel (1957).
Alanine aminotransferase (ALT)

Alanine aminotransferase was estimated using commercial AST kit (Span
Diagnostics) by the method of Reitman and Frankel (1957)
Alkaline phosphatase (ALP)
Alkaline phosphatase was assayed using commercial ALP kit (Span Diagnostics) by the
method of King (1934).

Urea
Urea was assayed using the commercial kit (Span Diagnostics) by the method of

Coulambe et al., (1965).

4.2.7 Haematological studies
Erythrocyte count
Erythocyte count was estimated by Hemocytometer method of Ghai (1995).
Total Leukocyte Count (WBC)
Total Leukocyte Count was estimated by Hemocytometer method of John (1972).
Haemoglobin
Haemoglobin was estimated by method of Ghai (1995).
4.2.8 Histopathological studies
Animals were sacrificed at the end of repeated oral toxicity and tissues were

processed for histopathological studies

4.2.9 Haematinic study
One group(n=6)of animals fed with Tirudharatchatha Chooranam (TC) at the dose
180mg/kg/po for 14days. The hematological parameters were taken before and after the

administration for 14 days and evaluated form its hematinic activity (table-4).
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4.3 BIO CHEMICAL ANALYSIS

Method of Bio Chemical Analysis
1.1 Test Drugs

The following formulation used in the study was processed by the methods prescribed in

standard text books of siddha medicines.

Tirudharatchatha chooranam (TC) — Book of Agasthiyar vaithiya rathinachurukkam.

1.2.Preliminary phytochemical screening

Procedure

Observation

inference

Test for Calcium : 2 ml of extract
1s taken 1n a clean test tube. To this
add 2 ml of 4% ammonium oxide

solution.

No white precipitate is

formed

Absence of calcium

Test for Sulphate : 2 ml of the
extract is added to 5 % barium

chloride solution.

white precipitate is

formed

Presence of Sulphate

Test for Chloride : The extract is

treated with Silver nitrate solution

No white precipitate is

formed

Absence of Chloride

Test for carbonate : The
substance is treated with Conc.

HCL

No effervescence is

formed

Absence of carbonate

Test for Starch : The extract is

added with weak iodine solution

Blue colour is formed

Presence of starch

Test for Iron (Ferric) : The
extract is treated with glacial acetic

acid and potassium ferrocyanide

Blue colour is formed

Presence of Ferric iron

Test for Iron (Ferrous) : The
extract is treated with Conc. HNO;

and ammonium thiocynate

Brick red colour is

formed

Presence of Ferrous iron

Test for phosphate : The extract
is treated with ammonium

molybdate and conc. HNO3

Yellow precipitate is

formed

Presence of phosphate

Test for Tannic acid : The

Blue black precipitate is

Presence of Tannic acid
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extract is treated with Ferric

chloride

formed

Test for Unsaturation : 1 ml of
Potassium permanganate

solution is added to the extract.

It is getting decolourised

Presence of unsaturated

compound

Test for saponins: Dilute
extract+ 1ml of distilled water

shake well.

Froth formation

Presence of saponins

Test for sugars :

Benedict method ; Sml of
Benedict solution heated gently
then add 8 drops of diluted
extract then heated in a boiling

water bath.

Molisch test; Dilute extract+2
drops of Molisch+3ml
conc.H2SO4.

colour changed

No Reddish violet

zones appeared

Indicates the Presence of

sugar(1+)

Absence of carbohydrate

Test for steroids : Liberman
Burchard test ; Dilute extract +2
ml acetic

anhydride+conc.H2SO4 .

No Formation of red

colour

Absence of steroids

Test for amino acids: Dilute

extract +2ml of Ninhydrin’s soln

Formation of violet

colour

Presence of amino acids

Test for proteins: Biuret method ;
Iml of dilute
extract+1mlof5%CuSO4+
1%NaOH.

Formation of Violet

colour

Presence of proteins

Test for Flavanoids : Dilute
extract+ mg bits+2drops of

conc.HCI and gently heated.

No formation of pink

colour

Absence of Flavanoids

Test for phenol; Dilute

extract+2drops of FeCls soln.

No Deep green colour

is formed

Absence of phenols
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Test for Tannins ; dilute extract

+2ml of 10%lead acetate add.

White precipitate

formed

Presence of tannins

Test for alkaloids;
Mayer’s method;1ml of dilute

extract + Iml reagent.

Dragendroff’s method; Iml of

dilute extract+ 1ml of reagent.

Appearance of cream

colour precipitate

Appearance of orange

colour precipitate

Presence of alkaloids

Presence of alkaloids

After finishing the toxicity studies 40 cases were selected from the OPD & IPD of

Kuzhandhai Maruthuvam Department, National Institute of Siddha. They were treated

with the trial drug Tirudharatchatha Chooranam and observed for prognosis clinically.

CLINICAL STUDY

Study Design & Conduct Of Study

e Study type: An open clinical study.

e Study place: OPD & IPD Of Ayothidoss pandithar hospital, National Institute of

Siddha , Tambaram sanatorium, Chennai-47.

e Treatment period: 40 Days
e Study Duration 12 Months

e Population and sample:

Population consists of pediatric patients attending OPD & IPD of Ayothidoss

Pandithar Hospital, National Institute of Siddha, Chennai-47.

The sample consists of patients of 3 - 12 years of age group fulfilling all the inclusion

criteria and passing the exclusion criteria mentioned below.

e Sample size: 40 patients.
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SUBJECT SELECTION

As and when patients reporting with symptoms of inclusion criteria will be

subjected to screening test & documented using screening proforma.

INCLUSION CRITERIA

Age: 3-12yrs of both sex.

Hb level with < 11 gm/dl for aged 3-6 years and < 12 gm/dl for aged 7-12 years
Patient willing to sign the informed consent form

Patients who are willing to give biological samples for lab investigation.

Smear showing hypochromic microcytic anemia.

Patients with symptoms of pallor of skin, mucous membrane, conjunctiva, nail
beds, Lassitude, Fatigue, Shortness of breath, Palpitation, Anorexia, Lack of

interest, Frontal headache.

EXCLUSION CRITERIA

a) Based on Parental information and previous reports

Congenital heart disease.

Patients with chronic disease.

Jaundice.

Malaria and other haematological disorders

Inherited defects.

b) Based on lab investigation:

Smear not showing hypochromic microcytic.

Patient not willing to give blood sample for investigation.
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WITHDRAWAL CRITERIA

e Intolerance to the drug & development of adverse reactions such as
nausea, vomiting, Abdominal discomfort during trial period.

e Poor patient compliance & defaulters.

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

e Increase in severity of symptoms.

TREATMENT
1. MEDICINE NAME : TIRUDHARATCHATHA CHOORANAM
2. DOSAGE
In Pediatrics: Age 3-5 yrs — 600mg.

Age 6-8 yrs- 750mg

Age 9-12 yrs-1gm
*Dose calculation for pediatric group is based on Height and Weight chart, ICMR, 1990;
and the formula mentioned in the Essential of medical pharmacology by K.D. Tripathi

from adult dosage of verukadi ( 1.25 gm — 1.5 gm).

3. ADJUVANT : Honey

4. DURATION : 40 days.
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METHODOLOGY
STUDY ENROLLMENT:

e In the open clinical trial, patients informant reporting at the OPD with the clinical
symptoms of Pallor of skin, mucous membrane, conjunctiva, & nail beds, Lassitude,
Fatigue, Shortness of breath, Palpitation, Anorexia, Lack of interest, Frontal headache
will be examined clinically for enrolling in the study based on the inclusion and
exclusion criteria.

e The patients who are to be enrolled would be informed about the study, trial drug,
possible outcomes and the objectives of the study in the language and terms
understandable to the patients informant.

e After ascertaining the patient’s informant willingness, informed consent would be
obtained in writing from them in the consent form.

e All these patients will be given unique registration card in which patient’s
Registration number of the study, Address, Phone number and Doctors phone number
etc. will be given, so as to report easily if any complications arise.

e Complete clinical history, complaints and duration, examination findings all would be
recorded in the prescribed Proforma in the history and clinical assessment forms
separately.

e Patients would be advised to take the trial drug and appropriate dietary advice would

be given according to the patient’s informant perfect understanding.

CONDUCT OF THE STUDY:

The trial drug “TIRUDHARATCHATHA CHOORANAM” is given continuously
for 40 days. Deworming will be done with available OPD medicine for needy patients
after examining the stools. For OP patients, they should visit the hospital once in 7 days.
The trial drug will be provided for seven days. The patients are requested to return the
unconsumed trial drug if any. At each clinical visit clinical assessment is done and
prognosis is noted..For IP patients medicine will be issued daily by investigator for 3-4
weeks in IPD and followed OPD for who is not in a situation to stay in the hospital for a
long time. Laboratory investigations are done 0 day & 40th day of the trial. After the end
of the treatment also, the patient is advised to visit the OPD for another 2 months for
follow-up. If any trial patient who fails to collect the trial drug on the prescribed day but

wants to continue in the trial from the next day or two, he/ she will be allowed, but
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defaulters of one week and more will not be allowed to continue and be withdrawn from

the study with fresh case being inducted.

DATA MANAGEMENT:

e After enrolling the patient in the study, a separate file for each patient will be opened
and all forms will be filed in the file. Study No. and Patient No. will be entered on the
top of file for easy identification. Whenever study patient visits OPD during the study
period, the respective patient file will be taken and necessary recordings will be made
at the assessment form or other suitable form.

e The screening forms will be filed separately.

e The Data recordings in all forms will be monitored and scrutinized by HOD, Dept of
Kuzhanthai Maruthuvam.

Data analysis will be done with the help of senior research officer (statistics) of NIS

OUTCOME
e Primary — Results and observation during the study inclusive of clinical improvement
etc.

e Secondary — Efficacy of the trail drug and its side effects if any.

ADVERSE EFFECT/SERIOUS EFFECT MANAGEMENT:
If the trial patient develops any adverse reaction, he/she would be
immediately withdrawn from the trial and proper management will be given in OPD of

National institute of siddha.

ETHICAL ISSUES:

1. To prevent any infection, while collecting blood sample from the patient, only
disposable syringes, disposable gloves, with proper sterilization of lab equipments
will be used.

2. No other external or internal medicines will be used. There will be no
infringement on the rights of patient.

3. 3.The data collected from the patient informant will be kept confidentially.The

patient informant will be informed about the diagnosis, treatment and follow-up.
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4. After the consent of the patient informant (through consent form) they will be
enrolled in the study.

5. Informed consent will be obtained from the patient informant explaining in the
understandable language to the patient.

6. Treatment would be provided free of cost.

7. In conditions of treatment failure, adverse reactions, patients will be given

alternative treatment at the National Institute of Siddha with full care throughout

the end.
ASSESSMENT FORMS
FORM I - SCREENING & SELECTION PROFORMA
FORM 1II - CONSENT FORM
FORM III - HISTORY PROFORMA
FORM IV - CLINICAL ASSESSMENT FORM
FORM V - LABORATORY INVESTIGATION FORM
FORM VI - PATIENT’S INFORMATION SHEET
FORM VII - WITHDRAWAL FORM
FORM VIII - ADVERSE REACTION FORM
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5. RESULTS AND OBSERVATIONS

Pre Clinical Study Results
5.1 Acute oral toxicity study

TC at the dose of 2000mg/kg/po did not exhibit any mortality in rats. As per
OECD 423 guidelines the dose is said to be “Unclassified” under the toxicity scale.

Hence further study with higher doses was not executed.

5.2 Repeated oral toxicity for 14 days

Test drug TC at the dose of 180 mg/kg/po when administered orally 14days in
rats did not show toxicity in renal and Hematological parameters (Table 1). However
hematological studies showed an increased HB% and total RBC count. Liver and kidney
function biomarkers level were normal in drug treated rats when compared with control.
The drug administration for 14 days did not alter the physiological levels of glucose and

cholesterol in serum (Table 2 and 3).

5.3 Histopathological study
TC at the dose of 180mg/kg/po daily administered for 14 days did not show

evidence of pathological lesions in the tissues tested

5.4 Haematinic effect
TC at the dose of 180mg/kg/po given for 14 days exhibited significant improvement in
the RBC,Hb%Differential count, and MCV when compared to control animals

The test drug did not exhibit mortality at the dose of 2000 mg/kg/p.o. According
to OECD 423, drugs do not show mortality at 2000 mg/kg and above are “Unclassified”
under the toxicity scale. Hence further studies with higher doses were not attempted.

In repeated oral toxicity study (180/kg/p.o) for 14 days animals treated with TC
did exhibit significant changes in Hb%, and RBC without any change in blood sugar,
cholesterol, body weight, food and water intake and behavioural parameters when
compared to control animals. TC did not alter Liver and kidney marker enzyme status
when compared to control animals. .

The reverse pharmacological studies of TC have got good correlation with clinical

study report presented in this thesis. The present study also shows the safety profile of the
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drug in repeated dosing for 14 days Oral drug treatment for 14 days did not exhibit any
alteration in the biomarkers of kidney. And liver The drug treatment for 14 days
significantly improved the HB% and its use in the treatment of anemia is justified
through this study. Since the drug elemental iron the administration of the drug for
14days at the dose of 180mg/kg/po showed significant improvement in the Hb%,clearly

shows its therapeutic value in the iron deficiency anemia.

Table 1

Preliminary acid, basic radicals and phytochemical screening

S.No. Constituents TC
L. Calcium -
2. Iron (Ferric) +
3. Iron (Ferrous) +
4. Sulphate +
5. Chloride -
6. Carbonate +
7. Starch +
8. Phosphate +
0.

10. Unsaturated +
11. Sugar +
12. | Alkaloids +

13. Steroids -

14. Protein +
15. Tannins +
16. Phenols -
17. Flavanoids -
18. Saponins +
19. Amino acid +
20. Glycosides -
21 Sterols -

(+)— Present
(-) - Absent
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Table-2

Effect of Siddha Formulations TC on Haematological parameters after 14 days

repeated oral dosing
Grou Hb RBC WBC Differential leucocyte count (%)
ps (gm/100 | (millions/cu. | (cells/cu.m | Lymphocy | Monocy | Granulocy
ml) mm) m) tes tes tes
Contr | 12.08+0.3 | 5.20+0.347 | 5583.33433 | 78.00+3.89 | 5.50+1.0 | 16.66%3.07
ol 48 4.94 4
TC 13.2240.2 | 6.27+0.53 " | 6043.4349.2 | 78.33+4.32 | 6.00£2.2 | 17.5+4.27
4 *% 3 ok ns 8 ns ns
Groups PCV % MCV MCH
Control 29.89 £ 1.16 90.02 £ 0.47 32.83£0.11
TC 37.0 £0.43" 95.54 + 1.09%* 37.43 £0.52 **

n=6; Values are expressed as mean = S.D followed by Students Paired ‘T’ Test

ns — non significant when compared to control groups

*¥%p<().0

01 **p<0.01

Table-3

Effect of Siddha formulation TC on Biochemical markers of liver and kidney after

14days repeated oral dosing in rats

Groups | ALP AST | ALT | Urea BUN | Glucose | Cholestrol
(IU/L) | dU/L) (mg/ Mg.dl Mg/dl

(K.A.Units) | SGOT | SGPT | (mg/100ml) | 100ml)

Control | 2.973 79.89 | 2548 |16.38 7.52 85.06 57.64
+0.3929 +1.906 | £2.93 | £2.12 +0.84 | +5.34 +4.54

Test 2.850 82.3 24.75 | 16.93 7.92 89.23 64.07

drug +0.2074™ | £5.164 | £0.88 | £0.79™ +0.37™ | £10.21ns | £2.73,

TC ns ns

n=6; Values are expressed as mean £ S.D followed by Students Paired ‘T’ Test

ns — non significant when compared to control groups
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Table-4

Effect of Siddha Formulations TC on Haematological parameters after 21 days

treatment
Grou Hb RBC WBC Differential leucocyte count (%)
ps (gm/100 | (millions/cu. | (cells/cu.m | Lymphocy | Monocy | Granulocy
ml) mm) m) tes tes tes
Contr | 12.08+0.3 | 5.20+0.347 | 5583.33+£33 | 78.00+3.89 | 5.50+1.0 | 16.66+3.07
ol 48 4.94 4
TC | 14.5240.7 | 7.54+0.55" | 6432.£152.2 | 80.37+4.12 | 5.0042.8 | 16.242.12
47 3™ ns g s ns
Haematological Parameter
16 14.52
* 12.08
= Hb
m RBC

Control

TC
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Observations

For this clinical study 40 cases were selected and treated in the In-patient
department and Out-patient department of Ayothidoss Pandithar Hospital, National
Institute of Siddha, Chennai-47. Results were observed with respect to the following

criteria.

—

Sex distribution

Age distribution

Religion distribution

Family distribution
Socio-economic status

Dietary habits

Reference to Etiological factors

Seasonal Reference

A e B R

Reference to Thinai

—
o)

. Reference to Ezhu udal kattugal

—
—

. Reference to Ennvagai thervukakl

—_
\S)

. Neerkkuri and Neikkuri reference

—
[98)

. Signs and symptoms of Pandu noi during admission and discharge

—_—
N

. Statistical analysis

—
W

. Results after treatment
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The observation recorded are given below in tabular form

1. Sex distribution

S. No Sex No of cases Percentage
1 Male child 18 45
2 Female child 22 55

Among the 40 cases treated 18 patients were male children and 22 were female children.

The percentage is more in the case of female children
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2. Age distribution

S. No of
Age Percentage
No cases

1 | 1— 6 months (Kaappu paruvam) - -

2 | 7— 12 months (Senkeerai paruvam) - -

1 — 3 years (Thalattu, Sappani, Mutha and Varugai

paruvams)

4 | 4 — 6 years (Pillai paruvam) 14 35

7 — 12 years (Siruparuvam-male child. Paethai and
5 23 57.5

Pethumbai — female child)

Among the 40 cases treated 14 cases (35%) belonged to 4- 6 years and 23 cases (57.5%)

belonged to 6- 12 years. The percentage is more in the age group of 6 — 12 years.
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3. Religion distribution

S. No Religion No of cases Percentage
1 Hindu 34 85
2 Christian 2 5
3 Muslim 4 10

RELIGION DISTRIBUTION

Elhindu
Elchristian

Elmuslim

christian muslim

Out of 40 cases, 34 cases (85%) belonged to Hindu, 2cases (5%) from Christian religion
and 4 cases (10%) belonged to Muslim.
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4. Family Distribution

Positive

Negative

Family History

S. No Family History No of cases Percentage
1 Positive - -
2 Negative 40 100
Family Distribution
100 -
S 80 -
260 - N
g 40 - B Positive
o 1 ® Negative
o 20 = 8
0 I 1

All the 40 cases had negative family history
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5. Socio-economic status

S. No Economic Status No of cases Percentage
1 Poor 26 65
2 Middle class 9 22.5
3 Rich 5 12.5

MIDDLE

Out of 40 cases, 26 cases belonged to poor socio-economic status.
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6. Dietary habits

S. No Diet No of cases Percentage
1 Vegetarian 12 30
2 Mixed 28 70

DIETARY HABITS

70 % of cases belonged to mixed diet and 30% belonged to vegetarian diet habits.
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7. Etiological factors

S. No Etiological factors No of cases Percentage
1 Nutritional deficiency 45 100
2 Worm infestation - -
ETIOLOGICAL FACTORS
100
100
90
80
70 m ND
60 mWwWI

Y

50

40

30

20

10

Out of 45 cases treated, the etiological factor was found to be nutritional

deficiency in 100% cases.
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8. Seasonal Referance

S. No Paruva kaalam No of cases Percentage
1 Kaar(Avani, Purattasi) 20 50
Koothir(Iypasi, Karthigai) 12 30

2

3 Munpani(Margali, Thai) - -
4 Pinpani(Masi, Pankuni) - -
5

6

Elavenil(Chithirai, Vaikasi) 3 7.5
Mudhuvenil(Aani, Aadi) 5 12.5

SEASONAL REFERENCE

Elkaar
Elkoothir
ElMunpani
ElPinpani
ElElavenil
Elmudhuvenil

Koothir Munpani Pinpani Elavenil mudhuvenil

Among the 40 cases, 20 cases (50%), Belonged to Kaarkalam, 12 Cases (30%)
Belonged to Koothir Kalam, 3 Cases (7.5%), Belonged to Elavenil Kalam, 5 Cases
(12.5%), Belonged to Mudhuvenil Kalam. The percentage is more in the kaar and
Koothir kalam.
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9. Thinai reference

S. No Thinai No of cases Percentage
1 Kurinji (Hill area) 13 32.5
2 Mullai (Forest area) 6 15
3 Marutham (Fertile area) 7 17.5
4 Neithal (Coastal area) 14 35
5 Paalai (Desert area) - -

THINAI REFERENCE

KURINJI
MULLAI
OMARUTH AM

NEITHAL
PAALAI

KURINJI MULLAI

MARUTHAM

NEITHAL

Among the 40 cases, 32.5 % belonged to Kurinji nilam, 15 % belonged to Mullai nilam,

17.5 % belonged to Marutham nilam and 35 % belonged to Neithal nilam.
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10. Reference to Udal kattugal

S. No Udal kattugal No of cases Percentage

1 Saaram 40 100

2 Senner 40 100

3 Oon - -

4 Kozhuppu - -

5 Enbu - -

6 Moolai - -

7 Sukkilam/suronitham Not applicable Not applicable

Reference to Udal kattugal

e
@ 100 ey
= 80 /
= 60+
S 40t m Saaram
C?: 2071~ Senner

0 T T
Saaram sSenner
Udal kattugal

Regarding seven Udal kattugal, Saaram and Senner were affected in all 40 patients100%

110



11.Reference to Mukkutram
a. Affected Vatham

S. No Vatham No of cases Percentage

1 Pranan 10 25

2 Abanan 8 20

3 Viyanan 40 100

4 Uthanan - -

5 Samanan 40 100

6 Naagan 20 50

7 Koormam - -

8 Kirukaran 39 97.5

9 Devathathan 40 100
10 Dhananjeyan Not Applicable Not Applicable

AFFECTED VATHAM ElPranan

100 Elabanan

Elviyanan
Eluthanan
ElSsamanan
ElNaagan

ElKoormam

0 ; 0 0  MEKirukaran

Pranan Abanan Viyanan UthanarSamanan NaaganKoormarKirukar@avathafitemanjeyan

Among 10 types of Vatham Pranan, Abanan, Viyanan, Samanan, Naagan, Kirukaran and

Devathathan were affected.
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b. affected Pitham
S. No Pitham No of cases Percentage
1 Analam 40 100
2 Ranjagam 40 100
3 Saathagam 40 100
4 Alosagam - -
5 Pirasagam 40 100
120 ’ ¥
Affected Pitham
@ 100
=11
8 80
g 60
9
pa:.» jg ® Analam
2 . ,
0 | | | | Ranjagam

Analam  Ranjagam

Pitham

Saathagam  Pirasagam

B Saathagam

® Pirasagam

Among 5 types of pitham all were affected except Alosagam in all patients.
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c. Affected Kabam

S. No Kabam No of cases Percentage

1 Avalambagam 8 20

2 Kilethagam 40 100

3 Pothagam - -

4 Tharpagam - -

5 Santhigam 14 35

AFFECTED KABAM
100
90
80 OAvalambagam
70 mKilethagam
60
50 o OPothagam
40 oTharpagam
30 DSanthigam
20
10
0 2 s sy

Avalambagam Kilethagam Pothagam Tharpagam Santhigam

Avalambagam was affected in 8 cases, Kilethagam was affected in all the cases. And

Santhigam was affected in 14 cases.
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12. Reference to Ennvagai thervukal

S. No Ennvagai thervukal No of cases Percentage
1 Naadi: Vathapitham 21 52.5
Pithavatham 12 30
Pithakabam 7 17.5
2 Sparisam 40 100
3 Naa 40 100
4 Niram 40 100
5 Mozhi - -
6 Vizhi 40 100
7 Malam 8 20
8 Moothiram 13 32.5

Among the Ennvagai thervukal, Naa, Niram Vizhi and Sparisam were affected in all the

cases (100%)

13.Reference to Neerkuri Neikuri

S. No Type of test No of cases Percentage
1 Neerkuri 18 45
2 Neikuri
Ring(azhi) form 27 67.5
Pearl (muthu) form 13 32.5

Out of 40 Cases 27 cases (67.5%) belonged to Ring(azhi) form, 13 cases (32.5%),

belonged to Pearl (muthu) form

14. Seasonal Reference

S. No Kaalam No of cases Percentage
1 Vatham 40 100
2 Pitham - -
3 Kabam - -

All the cases were in Vatha kaalam
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15.Reference to signs and symptoms

S. No Signs and symptoms During Admission | During discharge
No of cases No of cases
1 Pallor of conjunctiva and 40 10
nail beds
2 Anorexia 40 -
3 Lassitude 40 5
4 Ulceration of mouth 1 -
5 Constipation 8 -
6 Headache 12 3
7 Dysnoea on exertion 7 2
8 Palpitation 5 2
9 Lack of Interest 21 5
10 Joint Pain 13 2

signs and symptoms

120 O Pallor
100 @ Anorexia
B Lassitude
80 — m mouthulcer
@ Constipation
60 - [—
O Headache
40 +— — 0O Dyspnoea
] O Palpitation
20 - [—
|—| B Lack of Interest
0 : |_| : @ Joint Pain

& & < P
\(f 50 & "
@ vﬁé 5 6& & ﬁ & Q&; SO

Regarding science and symptoms pailor, anorexia, lassitude were percentage in all 40

patient (100%)
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16. Statistical analysis

Paried — t test 1s used to determine the significance of treatment before and after on Hb.

Variable |[Obs Mean Std. Err.  Std. Dev.  [95% Conf. Interval]
+
hbbt | 40  8.9834 .1501941 1.062027 8.681575 9.285225
hbat| 40 11.523 .1349842 9544819 11.25682 11.79926
+

diff| 50 -2.5396 .0152099 .1075451 -2.575245 -2.514035

Ho: mean(hbbt - hbat) = mean(diff) = 0

Ha: mean(diff) <0 Ha: mean(diff) ~= 0 Ha: mean(diff) > 0
t=-18.3361 t=-18.3361 t=-18.3361
P<t= 0.0000 P>|t|= 0.0000 P>t= 1.0000

There is significant difference between before and after treatment on Hb

(P<0.0001)

17. Results after treatment

Results were observed on the basis of two main criteria. One on the 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 relived signs

and symptoms as follows

Good improvement
Anorexia-nil
Lassitude-nil

Pallor of conjunctiva and nail beds-nil
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Dyspnoea on exertion-nil

Lack of interest —improved

Moderate improvement
Anorexia-nil
Lassitude-nil
Pallor of conjunctiva and nail beds - improved
Dyspnoea on exertion - moderately improved

Lack of interest — slightly improved

Mild improvement
Anorexia-nil
Lassitude — on & off
Pallor of conjunctiva and nail beds - present
Dyspnoea on exertion - present
Lack of interest —present
Among the 40 cases, 24 cases assessed as good improment, 10 cases assessed as

moderate improvement and 6 cases assessed as mild improvement.

117



b) Results derived from the blood picture
Among the 40 cases 24 cases showed hemoglobin 11.5 — 13 gms/dl, 10 cases
showed hemoglobin 11 — 11.9 gms/dl and 6cases showed hemoglobin 10 — 11 gms/dL

Among the 40 cases studies the results were observed as follows

S. No Results No of cases Percentage
1 Good 24 60
2 Fair 10 25
3 Poor 6 15

Among the 40 cases treated, 24 cases 70%) showed good result, 10 cases (25%) showed
fair result and 6 cases (15%) showed poor result. The results were based on clinical

improvement and results derived from the blood picture.
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BLOOD INVESTIGATION BEFORE TREATMENT

SemearStudy
DC in % Semear
OPD | Name of the HB- TC- ° PCV- | MCV- | MCH- | MCHC- | PLC- TRBC-C For MP
S.No Number | Patient Age/ Sex gm/dL Cells/ul % fL pg gm/dL Lakhs/ul millions/pl RBC WBC

1 C94839 | R.Bagyalakshmi 12/FC 9.7 10000 | P-50,L-41,E-6,M-3 32 716 | 24.6 33.4 4.5 3.8 Hypochromic Normal NIL
Microcytic Morphology

2 95982 | R.Jeevika 09/FC 9 5500 | P31,L-55E-12M-2 | 344 | 808 | 268 342 3.8 23 Hypochromic Normal NIL
Microcytic Morphology

3 D006722 | P.Maheswaran 12/MC 9.1 7500 P-65,L-30E-4,M-1 35.1 72.8 24.1 33 3 3 Hypochromic Normal NIL
Microcytic Morphology

4 C61851 | T.Kishorekumar 05/MC 9.8 9300 | P-68L-23E-18M-1 | 356 | 774 | 278 36 27 3.6 Hypochromic Normal NIL
Microcytic Morphology

5 D003289 | Vishnupriya 12/FC 104 7200 | P-45,L-44,E-5,M-1 385 | 811 29.1 35.8 3 3.7 Hypochromic Normal NIL
Microcytic Morphology

6 B64682 | Nareshkumar 06/MC 9.8 10600 | P-40,L-54,E-6 255 | 60.6 | 186 26.6 25 336 Hypochromic Normal NIL
Microcytic Morphology

7 D004178 | S.Keerthika 08/FC 9 7500 | P-50,L-44E-0.6 322 | 688 | 224 32.6 32 3.6 Hypochromic Normal NIL
Microcytic Morphology

8 | D004179 | S.Mukesh 07/MC 9.5 8200 | P-43,L-52,E-0.5 368 | 765 | 272 35.6 2.9 3.8 Hypochromic Normal NIL
Microcytic Morphology

9 C88766 | V.PratheepKanna 12/MC 9 7000 | P-58,L-36,E-4,M-2 36 | 685 | 785 235 23 2.9 Hypochromic |~ Normal NIL
Microcytic Morphology

10 | D004763 | S.Arun 12/MC 8.9 9000 | P-40,L-54,E-6 356 | 813 | 295 26.2 23 33 Hypochromic Normal NIL
Microcytic Morphology

11 C98887 | S.swaraya 04/FC 9.5 8500 | P-49,L-46E-5, 30 689 | 209 34.1 4 3.6 Hypochromic Normal NIL
Microcytic Morphology

12 | 96477 | VKrithika 09/FC 8.3 10000 | P-51,L-40,E-6M-3 23 61 24 232 45 3.1 Hypochromic Normal NIL
Microcytic Morphology

13 D00157 | G.Praveen 04/MC 93 11800 | P-39,L-49E-11,M-1 22 65 25 223 4 3.6 Hypochromic Normal NIL
Microcytic Morphology

14 C87217 | E.Pavithra 03/MC 9.3 14900 | P-405,L-55,E-5 354 | 778 27 34 2.1 3.5 Hypochromic Normal NIL
Microcytic Morphology
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BLOOD INVESTIGATION BEFORE TREATMENT

SemearStud
DC in% PLC- TRBC-C emear Y Semear
S.N OPD Name of the HB- | TC- e PCV- | MCV | MCH | MCHC | Lakhs/ | millions/ For MP
0 Number Patient Age/Sex | gm/dL | Cells/ul % -fL -pg -gm/dL | pl ul RBC WBC
15 | 95889 | J.Gouthaman 05MC | 9.a6 | 10300 | P-28,L-70,E-2 378 | 761 | 282 | 37 13 38 | Hypochromic - Normal NIL
Microcytic Morphology
16 | B64681 | Lavanya 10/FC | 10 | 6000 | P-46,L-50,E-4 369 | 824 | 209 | 303 | 22 44 | Hypochromic Normal NIL
Microcytic Morphology
17 | 95982 | LAjeera 04FC | 95 | 10700 | P-63L-32P-4M-1 | 359 | 787 | 268 | 34 | 45 41 | Hypochromic )~ Normal NIL
Microcytic Morphology
18 | (89216 | V.Vijayalakshmi | 03/FC | 10.8 | 15500 | P-31,L-48E-20M-1 | 332 | 719 | 234 | 325 4.7 4 Hypochromic Normal NIL
Microcytic Morphology
19 | (C€89215 | V.Rajeswari 06/FC | 89 | 12700 | P-60,L-45,E-5 325 | 683 | 193 | 283 6.9 4.2 Hypochromic Normal NIL
Microcytic Morphology
20 | D003075 | N.Prasath IMC | 79 | 9800 | P-541-43E-3 316 | 621 | 183 | 294 | 31 5 Hypochromic | Normal NIL
Microcytic Morphology
21 | D006422 | S.Deepikasri 04FC | 10 | 8000 | P-63.L-37 306 | 621 | 173 | 252 | 18 35 | Hypochromic | Normal NIL
Microcytic Morphology
22 | D003905 | J.Pooja IFC | 98 | 9000 | p-52,L-43E5 284 | 712 | 175 | 239 | 2 36 | Hypochromic | Normal NIL
Microcytic Morphology
23 | 88373 | MMathivanan | 12MC | 95 | 6200 | P-60.L-35E-5 259 | 689 | 27 | 343 | 29 4 Hypochromic - Normal NIL
Microcytic Morphology
24 | 98659 | EMotheswaran | 07MC | 95 | 9800 | P-66,L-30,E-4 342 | 745 | 258 | 33 4.9 4.5 | Hypochromic | Normal NIL
Microcytic Morphology
25 | DO008631 | FNaveenSingh | 12MC | 85 | 6800 | P-60,L-36,E-4 29 | 33 | 68 | 345 | 47 39 | Hypochromic Normal NIL
Microcytic Morphology
26 | €099668 | E.Dhanusree 10/FC | 9.5 | 7700 | P-4LL-52,E-6M-1 | 343 | 154 | 268 | 356 3.2 45 Hypochromic Normal NIL
Microcytic Morphology
27 | 48120 | S.AbdhulHalad 05/FC 10 8300 | p-40,L-54,E-6 306 | 63.9 | 147 | 234 2.6 3.2 Hypochromic Normal NIL
Microcytic Morphology
28 | C86040 | TKaviya 03FC | 9 | 13400 | P32L60E7M-1 | 30 | 62 | 138 | 24 27 35 | Hypochromic - Normal NIL
Microcytic Morphology
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BLOOD INVESTIGATION BEFORE TREATMENT

PLC- TRBC-C SemearStudy Semear
S. Name of the Age/ HB- TC- DC in % PCV- | MCV | MCH | MCHC | Lakhs/ | millions/ For MP
No OPD Number Patient Sex gm/dL Cells/pul % -fL -pg -gm/dL | pl ul RBC WBC ©

29 85039 T Balaji 07MC | 95 | 9200 | P-53.L-37.E-0 378 | 761 | 282 | 37 13 38 | Hypochromic - Normal gy,
Microcytic Morphology

30 D006423 S.Datchanasti 04/FC 9.5 10800 | P-40,L-40,E-20 30.6 | 621 | 17.3 | 252 1.8 3.5 Hypochromic | - Normal NIL
Microcytic Morphology

31 97014 R.E.SanjaKannan | 12MC | 102 | 15400 | P-32,L47.E20M-1 | 333 | 71.8 | 214 | 326 | 45 45 | Hypochromic | Normal NIL
Microcytic Morphology

32 C66400 C.Nivethana 10/FC | 9.2 7800 | P-50,L-42,E-8 369 | 744 | 275 | 355 | 24 47 | Hypochromic | Normal NIL
Microcytic Morphology

33 C099077 A.AshokKumar | 05/MC 9 11400 | P-34,L-55,E-11 363 | 764 | 28 | 366 | 4.1 45 Hypochromic ) - Normal NIL
Microcytic Morphology

34 €69026 C.Abitha 05/FC 8.5 6800 | P-60,L-36,E-4 29 33 | 68 | 345 | 47 3.9 Hypochromic ) Normal NIL
Microcytic Morphology

35 D002812 M.AravindBala | 07MC | 9.6 7400 | P-38,L-49,E-13 35 | 814 | 281 | 34 2.9 41 | Hypochromic 1 Normal NIL
Microcytic Morphology

36 D005107 M._Parthiban 06MC | 88 | 5800 | P-40,L-56E-4 374 | 763 | 276 | 35 | 24 35 | Hypochromic j Normal gy,
Microcytic Morphology

37 91731 K. Lakshmi 11/FC 9 11000 | P-46,L-44E-10 327 | 706 | 183 | 353 | 34 42 | Hypochromic | Normal NIL
Microcytic Morphology

38 | IPD Number 1017 | A.Akshaya 09/FC 10.4 7600 | P-39,L-58,E-3 343 | 154 | 268 | 356 3.2 4.5 Hypochromic Normal NIL
Microcytic Morphology

39 | IPD Number 1027 | S.Shobana 04/FC 8.5 10900 | P-18,L-77,E-5 29 3| 68 | 345 | 47 3.9 Hypochromic |~ - Normal NIL
Microcytic Morphology

40 C54677 Umapriyaa 10/FC | 9 13400 | P-32L-60ETM-1 | 30 | 62 | 138 | 24 | 27 35 | Hypochromic o Normal gy,
Microcytic Morphology
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BLOOD INVESTIGATION AFTER TREATMENT

TRBC-C

SemearStudy

00 e Semear
OPD | Name ofthe HB- TC- DCin % PCV- | MCV- | MCH- | MCHC- | PLC- millions/ For MP
S.No Number | Patient Age/Sex gm/dL | Cells/pl % fL pg gm/dL Lakhs/ul pl RBC WBC

1 C94839 | R.Bagyalakshmi 12/FC 127 | 10300 | P-52,L-40,E-6,M-3 33 72 25.6 344 47 45 Normochromic Normal NIL
Normo cytic Morphology

2 (95982 | R.Jeevika 09/FC 9 5800 | P-33,L-53,E-12M-2 | 354 81 27.8 35.2 3.9 35 Hypochromic Normal NIL
Microcytic Morphology

3 D006722 | P.Maheswaran 12/MC 12 7700 | P-66,L-31E-3,M-1 36.1 79 25.1 342 35 42 Hypochromic Normal NIL
Microcytic Morphology

4 C61851 | T.Kishorekumar 05/MC 11 9500 | P-68,L-22,E-8,M-2 35.9 78 28.8 374 2.9 4 Normochromic Normal NIL
Normo cytic Morphology

5 D003289 | Vishnupriya 12/FC 9.8 7400 | P-46,L-42,E-6,M-1 39 82 30.1 36.8 3.6 3.9 Hypochromic Normal NIL
Microcytic Morphology

6 B64682 | Nareshkumar 06/MC 11 10800 | P-43,L-50,E-7 27.5 61 19.6 27.6 2.8 4 Hypochromic Normal NIL
Microcytic Morphology

7 | D004178 | S.Keerthika 08/FC 9 7900 | P-SO.L43E-6M-1 | 332 | 69 | 234 | 336 33 37 | Normochromic Normal NIL
Normo cytic Morphology

8 | D004179 | S.Mukesh 07/MC 9.5 8500 | P-45,L-50,E-5 372 77 282 34.6 3 38 Hypochromic Normal NIL
Microcytic Morphology

9 | C88766 | V.PratheepKanna 12/MC 11 7500 | P-60,L-34,E-5M-1 365 | 69 | 795 | 245 2.8 35 Hypochromic Normal NIL
Microcytic Morphology

10| D004763 | S.Arun 12MC | 125 | 9300 | P-40,L-54E-6 36 | s2 | 305 | 272 27 45 | Normochromic Normal NIL
Normo cytic Morphology

I1 | 98887 | Slswaraya O4FC | 125 | 8700 | P-50,L-47E-4 3| 6 | 220 | 361 43 45 | Normochromic Normal NIL
Normo cytic Morphology

12 96477 | V.Krithika 09/FC 11.1 10500 | P-50,L-41,E-7M-2 26 62 26 2422 4.7 4 Hypochromic Normal NIL
Microcytic Morphology

13 D00157 | G.Praveen 04/MC 128 11500 | P-40,L-50E-9,M-1 24 66 28 233 45 42 Normochromic Normal NIL
Normo cytic Morphology
. Normochromic Normal

14 C87217 | E.Pavithra 03/MC 11.8 15100 | P-42,L-53,E-5 35 78 29 35 3.1 4 . NIL
Normo cytic Morphology
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BLOOD INVESTIGATION AFTER TREATMENT

) SemearStudy
OPD Name of the HB- TC- DC in% PCV- | MCV- | MCH- | MCHC- | PLC- TRBC-C Semear For MP
S.No Number Patient Age/Sex gm/dL | Cells/pl % fL pg gm/dL Lakhs/ul millions/ul | RBC WBC

15 95889 | J.Gouthaman 05/MC 126 | 10500 | P-30,L-68,E-2 38 77 28.6 37.9 18 43 Hypochromic Normal NIL
Microcytic Morphology

16 B64681 Lavanya 10/FC 12.5 6300 | P-48,L-48,E-4 375 | 824 30 30.6 2 4.5 Normochromic Normal NIL
Normo cytic Morphology

17 95982 | LAjeera 04/FC 105 | 10900 | P-64,L-31E<4M-1 36 79 2738 345 42 4 Hypochromic Normal NIL
Microcytic Morphology

18 C89216 V.Vijayalakshmi 03/FC 9.5 15800 | P-33,L-46,E-19,M-2 34 72 24 33 48 3.8 Hypochromic Normal NIL
Microcytic Morphology

. . Normochromic Normal

19 C89215 V.Rajeswari 06/FC 112 12900 | P-61,L-44,E-5 33 69 20 28.9 7 43 . NIL
Normo cytic Morphology

20 D003075 | N.Prasath 11/MC 9.3 10000 | P-56,L-42,E-2 32 63 19 29.8 3.9 48 Hypochromic Normal NIL
Microcytic Morphology

21 D006422 | S.Deepikasri 04FC | 101 | 8500 | P-64L-36 31| 625 | 18 26 1.7 38 Hypochromic Normal NIL
Microcytic Morphology

. Normochromic Normal

22 D003905 | J.Pooja 11/FC 124 9300 | p-53,L-42,E-5 29 725 178 243 2.2 42 . NIL
Normo cytic Morphology

23 C$8373 | M.Mathivanan 12/MC 123 6300 | P-61,L-34,E-5 26.5 69 27.5 34.9 2.8 42 Normochromic Normal NIL
Normo cytic Morphology

24 98659 E.Motheswaran 07/MC 119 9950 | P-65,L-31,E-4 35 75 26 33.9 47 43 Normochromic Normal NIL
Normo cytic Morphology

25 D008631 | F.NaveenSingh 12MC 12.7 6850 | P-61,L-35,E-4 30 34 68.5 34.9 45 43 Normochromic Normal NIL
Normo cytic Morphology

26 099668 | E.Dhanusree 10/FC 119 7750 | P-40,L-53,E-6,M-1 35 16 27 35.7 3.4 43 Normochromic Normal NIL
Normo cytic Morphology

27 C48120 | S.AbdhulHalad 05/FC 11.9 8500 | p-42,L-52,E-6 315 66 19 25.1 2.9 42 Normochromic Normal NIL
Normo cytic Morphology

28 C86040 T Kaviya 03/FC 115 13600 | P-34,L-60,E-6,M-1 32 63 145 255 3 43 Normochromic Normal NIL
Normo cytic Morphology
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BLOOD INVESTIGATION AFTER TREATMENT

TRBC-C SemearStudy Semear
Name of the HB- TC- DC in % PCV- | MCV- | MCH- | MCHC- | PLC- millions/ For MP
S.No | OPD Number | Patient Age/Sex | gm/dL | Cells/ul % fL pg gm/dL Lakhs/ul | pl RBC WBC ©

29 C85039 T.Balaji 07/MC | 125 | 9300 | P-56,L-34,E-I0 378 | 763 | 286 | 379 1.4 43 Normochromic Normal NIL

Normo cytic Morphology
) HypochromicM Normal

30 D006423 S.Datchanasri 04/FC | 11.9 | 10900 | P-42,L-39,E-19 316 | 625 | 17.6 | 256 1.9 4 . ) NIL
icrocytic Morphology

31 C97014 | RE.SanjaKannan | 12/MC | 11.9 | 15500 | P-34,L45E-19M-2 | 33.5 | 723 | 21.8 | 32.8 4.6 4.6 Normochromic | Normal NIL
Normo cytic Morphology

32 C66400 C.Nivethana 10/FC | 12.6 | 7950 | P-48,L-43,E-9 379 | 746 | 278 | 359 2.5 4.8 Normochromic Normal NIL
Normo cytic Morphology

33 C099077 | A.AshokKumar | 05MC | 11.6 | 11600 | P-35,L-55E-10 373 | 774 | 285 | 369 43 43 Normochromic Normal NIL
Normo cytic Morphology

34 69026 C.Abitha 05/FC | 11.5 | 7700 | P-62,L-34,E-4 295 | 339 | 688 | 34.9 4.8 4.2 Normochromic Normal NIL
Normo cytic Morphology

35 D002812 | M.AravindBala | 07/MC | 122 | 7700 | P-37,L-51,E-12 353 | 81.6 | 286 | 33.8 3.2 4.5 Normochromic Normal NIL
Normo cytic Morphology

36 | DO05107 | M.Parthiban 06MC | 119 | 6000 | P-40,L-55,E-5 37.8 | 768 | 278 | 349 | 26 4 | Normochromic | Normal NIL
Normo cytic Morphology

37 C91731 | K.Lakshmi I/FC | 13 | 11500 | P-48.L44E-11 329 | 708 | 188 | 355 | 3.9 45 | Normochromic | Normal NIL
Normo cytic Morphology

3 | IPD Number |, sychaya 09/FC | 112 | 7900 | P-40,L-57.E-3 346 | 156 | 269 | 357 | 36 46 | HypochromicM |- Normal NIL
1017 icrocytic Morphology

39 | TPD Number | g g obana 04FC | 82 | 11000 | P-28,L-67,E-5 295 | 338 | 686 | 349 | 49 36 | HypochromicM ) Normal NIL
1027 icrocytic Morphology

) HypochromicM Normal

40 C54677 Umapriyaa 10/FC 9 13700 | P-36,L-57,E-5M-2 | 29.8 | 62.8 | 13.9 | 245 3 3.5 : : NIL

icrocytic Morphology
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DISCUSSION

» In preclinical study the result reveals, the dose level of 180mg/kg bw is highly safety.
» Haematological studies reveals increased level of parameters like Hb% and Rbe
count.

» From the Clinical Study the following point were taken for discussion.

Sex

According to the clinical study, female children were affected more than male
children. 45% of the cases were found to be male children and 55% were found to be
female children. But in the Siddha literatures, there is no reference of incidence of pandu

to a specific sex in children age.

Age

The age limit for the cases taken for study ranged from 3 to 12 years. Among the
affected children 7.5% were found to be within the age limit of 1 - 3 Years. 35% were
found to be within the age limit of 4 — 6 years and 57.5% were found to be within the age
limit of 7 — 12 years.

Socio-economic status
In this pesent study 65% of cases were belonging to poor socio-economic status.
Poor socio-economic status is a main predisposing factor, since the poor people usually

consume low nutritional food.

Paruva Kaalam
Most of cases, subjected to this study existed predominantly in kaarkalam and less
in koothir and venil kaalam. According to the siddha concept, Thannilai valarchi of

pitham is during kaar kaalam.

Thinai
Among 40 cases that were affected, 13 cases are from Kurinji, 6 cases from
Mullai, 7 cases from Marutham, 14 cases from Neithal Nilam. On doing this study most

of the anemic children are came from kurinji nilam.
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Etiology

Generally Pandu noi is mainly due to dietic factors, which cause vitiation of
pitham and kabam. History of patients reveals that differential intake of food and food
habits, worm infestation, excessive intake of ash, soil and clay (h/o pica) wandering in hot
climate, over intake of salt, sour and pungent food items and malnutritious diet cause this
disease.

In modern Paediatrics, the etiology is based upon malnutrition and worm
infestation. In both systems, it is stated that any factor which causes vitiation of blood

produce this disease.

Mukkutram

Among the three vital forces pitham is mainly affected. That too among the five
types of pitham, ranjagam is affected which causes discolouration of mucous membrane.
Also the other forms of pitham such as Analam, sathagam, prasagam are affected in 100%
of the cases. The derangement of pitham is followed by derangement of kabam and

vaatham.

Udal Kattugal

In this saaram and senner were affected in 100% of the cases

Ennvagi Theruvukal
In this study, the changes of Naadi, sparisam, Naa, Niram, Mozhi, Vizhi, Malam,

Moothiram are noted.

Naadi
According to this study vathapitha naadi was found in 21 cases, pithavaatha naadi

in 12 cases and pithakaaba naadi in 7 cases.
Sparisam

Palpable liver and spleen tenderness may be noted. Palpitation may be noted. The

skin of the patient should also be noted.
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Naa

In all of the cases, the tongue is pallor in colour

Niram
Due to involvement of pitham, the body is pallor in colour. This condition was

noted in almost all cases.

Mozhi
Mostly mozhi is not affected

Vizhi

In iron deficiency anaemia, pallor of conjunctiva was noted in almost all cases
Malam

The colour of the stool is pale yellow in colour. According to their study of

patients were affected by hard stool, constipation.

Moothiram
In pandu noi, due to increased state of pitham the urine is yellow or dark yellow in

colour.

Neikuri
The neikuri was ring shaped in 27 cases and pearl shaped in 13 cases.

The diagnosis was made on the basis of Envagai Thervukal and available modern
investigation methods. In most of the cases, haemoglobin level, total red blood cells,
PCV, MCV, MCH, and MCHC are reduced. After treatment there is a tremendous
increase in the haemoglobin level, total red blood cells, PCV, MCV, MCH, and MCHC.
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Pharmacological analysis

e Pharmacological analysis review that the drugs possess satisfactory hematinic action
to treat pandu noi.

e Results of clinical study reveals the capability of the medicine to treat the pandu noi
(anemia) Adverse reaction of the medicine was not observed during the coarse of the
study.

e qualitative analysis and phytochemical screening showed that the trail medicine
having iron in both ferric and ferrous forms and the other important minerals which
are necessary to fulfill its therapeutic value.

e Results of pharmacological activity had good correlation with the clinical study
report.

e At the end of the study the results reveals the exact preparation was selected for the

disease pandu noi.
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SUMMARY

Who defines that “Health is the state of physical, mental social and spirituals

wellbeing and not merely the absence of disease and infirmity”.

Pandu noi is one of the major global disease in children community.prevelence is

to be higher in children than adults and elder ones

So the author focus to treat the pandu noi.with the foremost preparation of the

medicine TIRUDHARATCHATHA CHOORANAM(TC)which is mentioned in

Agasthiyar vaithiya rathina surukkam..

The raw drugs were collected from the local market in Chennai.

The medicine was prepared in NIS gunapadam lab.

Then the medicine was subjected to the toxicity study.

After done the preclinical study medicine was subjected to clinical study in NIS,

OPD and IPD.

Simultaneously the pharmacology activities, qualitative analysis of the medicine

were evaluated.
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CONCLUSION

Based on the preclinical study the safety dose was 1500mg/kg bw, here we
concluded that the therapeutic dose of TIRUDHARATCHATHA
CHOORANAM(TC) which is mentioned in Agasthiyar vaithya rathina surukkam

is a safe dose for clinical trial.

From the clinical study findings I concluded that the foremost preparation of the

medicine was selected is effective singnificantly in the management of Pandu noi.

It could be one of the unavoidable medicine to treat pandu noi.

In forthcoming days this study will be redouble by do the standardization of the

medicine.
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ANNEXURE
Profoma
NATIONAL INSTITUTE OF SIDDHA
AYOTHIDOSS PANDITHAR HOSPITAL
CHENNAI - 600047.

POST GRADUATE DEPARTMENT OF KUZHANDHAI MARUTHUVAM

An open clinical study on PANDU with
TIRUDHARATCHATHA CHOORANAM (TC).

CONSENT FORM
CERTIFICATE BY INVESTIGATOR

I certify that I have disclosed all the details about the study in the terms readily
understood by the parent/guardian

Signature

Date

Name

CONSENT BY PARENT

I have been informed to my satisfaction, by the attending physician, the purpose
of the clinical trial, and the nature of drug treatment and follow-up including the
laboratory investigations to be performed to monitor and safeguard my son/daughter body
functions.

I am aware of my right to opd my son/daughter out of the trail at any time during
the course of the trail without having to give the reasons for doing so.

I, exercising my free power of choice, hereby give my consent to include my
son/daughter as a subject in the clinical trial of ‘“TIRUDHARATCHATHA
CHOORANAM(TC) for the treatment of ‘PANDU’

Date : Signature
Name

Date : Signature of witness
Name
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NATIONAL INSTITUTE OF SIDDHA, CHENNAI-47
AYOTHIDOSS PANDITHAR HOSPITAL
DEPARTMENT OF KUZHANDHAI MARUTHUVAM

AN OPEN CLINICAL TRAIL OF SIDDHA DRUGS TIRUDHARATCHATHA
CHOORANAMAND FOR THE TREATMENT OF PANDU IN CHILDREN

SELECTION PROFORMA

1.0.P/I.P No : Bed No: 2. S.NO

3. Name : 4. Age (Yr)

5. Gender : M F

6. Father’s Name

7. Father’s Occupation

8. Mother’s Name

9. Monthly/Annual Income

10. Religion

11. Socio Economical Level :

12. Informant : Mother [ | Father [ | Guardian [ |

13. Postal Address
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Contact No.

14. Complaints and duration :

15. History of present illness :

16. Past History

17. Immunization History

18. Family History : 1. No
19. Food Habits : 1. Veg
GENERAL EXAMINATION

20. Body weight (Kg)

2. Yes

2. Non Veg

21. Height (Cms)

22. Body temperature ( F )
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3. Mixed




23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Heart rate/minute

Respiratory rate/minute

Pulse rate/minute

Pallor

Jaundice

Clubbing

Cyanosis

Pedal Oedema

Lymphadenopathy

H/o Pica

Engorged veins

1. YES
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2.NO




34. Abdominal Distension

35. Congenital Abnormalities :

36. Jugular Venous Pulsation :

EXAMINATION OF VITAL ORGANS

37.CVS Normal
38. RS Normal
39. Abdomen Normal
CLINICAL ASSESMENT :

40. Lassitude

41. Fatigue

42. Breathlessness on exertion

43. Palpitation

Abnormal

Abnormal

Abnormal

1. YES
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2.NO




44,

45.

46.

47.

48.

49.

50.

51.

52.

Pallor of skin and mucous membrane

Tachycardia

Anorexia

Irritability

Lack of interest

Koilonychia

Angular stomatitis

Dyspnoea on exertion

Recurrent infection
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CLINICAL EXAMINATION

53. INSPECTION

54. PALPATION

55. PERCUSSION

56. AUSCULTATION

SIDDHA METHODS OF EXAMINATION

57. Nilam
1. Kurinji 2. Mullai
4. Neithel 5. Paalai

58. Kaala Iyalbu

1. Kaarkalam

3 Munpanikaalam

5 Illavenirkaalam

2. Koothirkaalam

4. Pinpanikaalam

6. Muthuvenirkaalam

137

3.Marutham




59. Yaakai

1. Vatham

4. Pitham

7. Kabam

60. Gunam

1. Sathuvam

PORI PULANGAL

61. Mei

62. Vaai

63. Kan

64. Mooku

65. Sevi

2. Vatha pitham

5. Pitha vatham

8. Kaba vatham

2. Rasatham

1. Normal
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3. Vatha Kabam

6. Pitha Kabam

9. Kaba pitham

3. Thamasam

2. Affected




KANMENDHIRIUM / KANMAVIDAYAM

66. Kai

67. Kaal

68. Vaai

69. Eruvai

70. Karuvai

UYIR THATHUKKAL

VATHAM :

71. Pranam

72. Abanam

73. Viyanan

74. Uthanan

75. Samanan

76. Nagan

77. Koorman

78. Kirukaran

1. Normal

1. Normal
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2. Affected

2. Affected




79. Devathathan

80. Dhananjeyan

PITHAM

81. Analam

82. Ranjagam

83. Saathagam

84. Alosagam

85. Prasagam

KABAM

86. Avalambagam

87. Kilethagam

88. Pothagam

89. Tharpagam

90. Santhigam

1. Normal

1. Normal

140

2. Affected

2. Affected




UDAL THATHUKKAL 1. Normal 2. Affected

91. Saaram

92. Senneer

93. Oon

94. Kozhuppu

95. Enbu

96. Moolai

97. Sukilam / Suronitham

ENVAGAI THERVUGAL
1. Normal 2. Affected

98. Naa

99. Niram

100. Mozhi

101. Vizhi

102. Sparisam
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MALAM 1. Normal 2. Affected

103. Niram

104. Edai

105. Nurai

106. Elagal

107. Erugal

MOOTHIRAM

Neer Kkuri 1. Normal 2. Affected

108. Niram

109. Edai

110. Manam

111. Nurai

112. Enjal

113. Nei kuri

1. Vatham 2. Pitham 3. Kabam 4. Others
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114. Naadi

1. Vatham 2.Vatha pitham 3. Vatha kabam

4. Pitham 5. Pitha vatham 6. Pitha kabam

7. Kabam 8. Kaba vatham 9. Kaba pitham
LAB INVESTIGATION

Blood :

115. Hb (gm %)

116. Total RBC

117. Smear study

118. PCV

119. MCV

120. MCHC

121. MCH

122. TC (cells / cumm )

123.Platelet count

124.MP:
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DC (%)

123. L

126. E

128. ESR (mm) 2 Hr

URINE

130. Albumin

131. Sugar

DEPOSIT

132. Pus cells

133. Epithelial cells

134. Red blood cells

135. Casts / Crystal

136.Bile Salts

137.Bile Pigments

124. N 125. M
127. B

129. ESR (mm) 1 Hr
Nil + ++
Nil + ++

1. Absent 2. Present

-+

-+
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MOTION

136. Ova

137. Cyst

138. Occult blood

INCLUSION CRITERIA
1. Yes

139. Aged 3 year to 12 years

140. Hb level with < 11 gm/dl for aged 3-6 years

and < 12 gm/dl for aged 7-12 years patients

141.Willing to give blood sample for the

Investigation when required

142. Smear showing hypochromic microcytic

Anaemia

143. pallor of skin, mucous membrane,

conjunctiva, nail beds,

EXCLUSION CRITERIA

144. Jaundice

145. Malaria

146. Inherited defects
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2.No




147. Congenital Heart Diseases

148. Patient with chronic disease

149. Smear not showing Hypochromic

microcytic anaemia

150. Patient not willing to give

blood sample for investigation.

Admitted to trial 1. Yes

151. If yes, S.No:

152. Date

153. Station
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2. No

Signature of Doctor



NATIONAL INSTITUTE OF SIDDHA, CHENNAI-47
AYOTHIDOSS PANDITHAR HOSPITAL
DEPARTMENT OF KUZHANDHAI MARUTHUVAM

AN OPEN CLINICAL TRAIL OF SIDDHA DRUGS TIRUDHARATCHATHA
CHOORANAM FOR THE TREATMENT OF PANDU

ASSESSMENT PROFORMA
1. O.P/I.P No : Bed No: 2. S.NO
3. Name
4. Date of Admission
5. Date of this Assessment
6. Day of Assessment
CLINICAL ASSESMENT : 1. YES 2.NO

7. Lassitude

8. Fatigue

9. Breathlessness on exertion
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Palpitation

Pallor of skin and mucous membrane

Tachycardia

Anorexia

Irritability

Lack of interest

Koilonychia

Angular stomatitis

Dyspnoea on exertion

Recurrent infection
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CLINICAL EXAMINATION

20. INSPECTION

21. PALPATION

22. PERCUSSION

23. AUSCULTATION

TEST IN SIDDHA ASPECTS

ENVAGAI THERVUGAL
1. Normal 2.Affected

24. Naa

25. Niram

26. Mozhi

27. Vizhi

28. Sparisam
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MALAM
1. Normal 2.Affected

29. Niram

30. Edai

31. Nurai

32. Elagal

33. Erugal

MOOTHIRAM

Neer Kkuri 1. Normal 2. Affected

34. Niram

35. Edai

36. Manam

37. Nurai

38. Enjal

39. Nei kuri

1. Vatham 2. Pitham 3. Kabam 4. Others
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40. Naadi

1. Vatham 2.Vatha pitham 3. Vatha kabam

4. Pitham 5. Pitha vatham 6. Pitha kabam

7. Kabam 8. Kaba vatham 9. Kaba pitham
LAB INVESTIGATION

Blood:

41. Hb (gm %)

42. Total RBC

43. Smear study

44. PCV

45. MCV

46. MCH

47. MCHC

48. TC (cells / cumm )

49 Platelet Count

50 MP
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DC (%)

51.L

52.E

53. ESR (mm) 2 Hr

URINE

54. Albumin

55. Sugar

DEPOSIT

56. Pus cells

57. Epithelial cells

58. Red blood cells

59. Casts / Crystal

60.Bile salts

61.Bile Pigments

50.N

53.B

Nil

Nil

55. ESR (mm) 1 Hr

1. Absent 2. Present

-+

-+
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MOTION

62. Ova

63. Cyst

64. Occult blood

65. RESULT

1. Good 2. Moderate 3.Mild

66. Date

67. Station

Signature of Doctor
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NATIONAL INSTITUTE OF SIDDHA
AYOTHIDOSS PANDITHAR HOSPITAL
CHENNAI - 600047.

POST GRADUATE DEPARTMENT OF KUZHANDHAI MARUTHUVAM

An open clinical study on PANDU with TIRUDHARATCHATHA
CHOORANAM(TC).

WITHDRAWAL FORM
Name : OPD/IPD No:
Age Reg.No

Date of trial commencement

Date of withdrawal from trial

Reasons for withdrawal

1.Long absence at reportinging
2.Irregular treatment

3.Shift of locality
4.complication/Adverse reactions if any
5.exaribation of symptoms

6.patient not willing to continue

Sign of lecturer sign of the principal
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