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A STUDY ON SANGAN VERPATTAI CHOORANAM
INTRODUCTION

TAMIL SIDDHA SYSTEM OF MEDICINE

The word siddha derived from the word “Siddhi’ which means ‘an
object to be attained (or) ‘perfection’ or ‘heavenly bliss’. Siddhi
generally, refers to Astama Siddhi (oedLOTAGS) that is the eight great
supernatural powers which are enumerated as Anima, Magima, Legima,
Karimma, Prapthi, Prakamiyam, Vasithuvam and Easathuvam.
Those who attained or achieved the above said powers are known as
siddhers.

The Siddhers were a class of popular writers on Tamil in all
Branches of Knowledge and many of their works were written in the style
of ancient Tamil. The Kavi (or) poetry written in medical and other
scientific approaches are composed. These are administered by the
workers who have taken siddha medicine as their special study. The

siddhers were the eminent scientists in ancient times.

The Siddhers belong to a school of great knowledge which
originally consisted of Eighteen members known as Moolavarga
Siddhers. They were highly not only cultured, intellectual and spiritual
faculties but also combined with supernatural powers. They contain a
large number of valuable formula and exhibit minute enumerations of
morbid symptoms. The Moolavarga Siddhers were popular in major
fields, such as Alchemy, Medicine, yoga and Philosophy (surstd/

g/ G/ Epmeurid)



MEDICINE :

In order to maintain immortality siddhers adopted many means to
protect their health. In such effort, they have followed three different
process such as Alchemy, Yoga, and philosophical wisdom to keep their
life safe and also to avoid aging. During such practices, they could
recognize many, medicinal products. As and when they find illness in
them and succeed in over coming their deficiency and failure in their
health by using certain herbs, they started recording that in different form
of songs and sutras. Such records could have been used to public for
application of those medicines as and when the Public approached those
siddhers. In due course of time such exchanges between siddhers and
commons have taken the shape of Siddha Medicinal practices. In the

Siddha System, Medicinal products are grouped in three different heads.

1. Raw material out of plant matters.
2. Raw material out of mineral matters.
3. Raw material out of animal matters.

RAW MATERIAL OUT OF PLANT MATTERS:

In Siddha system of medicine several herbs are used as medicine
for various diseases. Mostly single herbs are used to cure several
diseases. There are various herbal remedies, which have been used for

thousands of years for the treatment of arthritis.

Keeping this in mind, the author has done this maximum effort in
proving the therapeutic values of SANGAN VER PATTAI (root bark of
Azima tetracantha Larn) a herb with a very old tradition and significance
in the treatment of Azhal keel vayu to unfold the hidden to the medical

world.



AIM AND OBJECTIVE

The aim of this dissertation is to establish that the drug SANGAN
VER PATTAI CHOORANAM an effective remedy for the disease of
Azhal keel vayu. It is one of the vadha diseases in Siddha system of
medicine and can be compared to the Osteoarthritis in modern medicine.
The disease is also termed as Degenerative joint disease of the human

being, a leading cause of disability in the elderly.

The progressive prevalence of Azhal keel vayu is seen with
increase in age. In a random survey, people affected by Azhal keel vayu
below 40 years of age is only 2% between the age of 40 to 60 years the

prevalence is 30% and above the age of 60 years it is 68%.

In this study author selected SANGAN VER PATTAI
CHOORANAM for the study of Azhal keel vayu.

» The number of Azhal keel vayu patients attending
Govt. Siddha Medical College Hospital is very much
increasing

> ltis easily available and economically

A\

It is easily identified
> It has no adverse (or) side effect when it was given in
long term treatment.
> No Other person studied so far.
In this dissertation the analysis of sangan ver pattai is done in all

aspects like.

> Botanical aspect

» Chemical aspect

» Gunapadam aspect

» Bio-Chemical analysis
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» Pharmacological analysis
» Anti-microbial analysis
> Clinical assessment

> Bio-Statistical analysis



BOTANICAL ASPECT

AZIMA TETRACANTHA
SCIENTIFIC CLASSIFICATION:
Kingdom: Plantae (Plants/Piante)
Subkingdom: Tracheobionta (Vascular plants/piante vascolari)
Superdivision: Spermatophyta (Seed plants/piante con semi)
Division: Magnoliophyta (Flowering plants/piante con fiori)
Class: Magnoliopsida (Dicotyledons/Dicotiledoni)
Subclass: Rosidae
Order: Celastrales
Family: Salvadoraceae
Genus: Azima Lam
Species: Azima tetracantha Lam
-Internet
Botanica sistematica — 2006
Luigi Rignanese
BOTANICAL NAME: Azima Tetracantha

CHROMOSOME NUMBER:
2n =22
ORIGIN AND GEOGRAPHIC DISTRIBUTION:

Azima tetracantha occurs naturally in Central, Eastern and



Southern Africa as well as in the Indian ocean islands and extends

through Arabia to tropical Asia.
DESCRIPTION:

Dioecious, erect shrub upto 90 cm tall with [-1] 2 spines 0.5 -5cm
long in each leaf axil, sometimes scandent with stems upto 8m long:

Branchlets terete or quadrangular glabrous to densely hairy.
LEAVES: Decussately opposite, simple and entire
STIPULES: Absent or rudimentary

PETIOLE: Short

Blade elliptical — oblong to ovate — oblong or orbicular, 1.5 -
55cm x 0.5 - 4.5cm, base rounded or somewhat narrowed, apex
mucronate, pinnately veined with one pair of lateral veins from near the

base.

INFLORESCENCE: An axillary, sometimes terminal spike or cyme

upto 3cm long or flowers solitary.

BRACTS: Ovate, often with long and spinous mucro.
FLOWERS: Unisexual, regular, 4 merous, usually sessile.
CALYX: Campanulate, 2-4mm long, with triangular lobes.

PETALS: Linear — oblong to oblong, greenish to yellowish, the upper

part reflexed over the calyx, 2-5mm long.
MALE FLOWERS (&):

Stamens inserted at the base of the rudimentary ovary, exserted



FEMALE FLOWERS (9):

Staminodes and superior ovary, upto 4.5mm long with a broad

sessile stigma.
FRUIT:

A globose berry, 0.5 —1cm in diameter, 1-2 seeded, green turning

white, with persistent stigma.
SEEDS: Disk — like, brown to black.
OTHER BOTANICAL INFORMATION:

Azima comprises about 4 species in mainland Africa, Madagascar
and Asia and is characterized by long axillary spines. Over the range of
its distribution Azima tetracantha varies considerably, yet it is an easily
recognizable and distinct species. In southern Africa the male plants lack
spines, or have poorly developed ones, while female specimens have long

spines.
GROWTH AND DEVELOPMENT:

The scandent, straggling growth habit and its spines make Azima
tetracantha a useful species for hedges. The hedge tends to open up
underneath but pruning will keep it in shape. It coppices readily and

spreads through underground runners.
ECOLOGY:

Azima tetracantha is found in bush, scrub and forest, along rivers
and at the coast, upto 1100 m altitude. In East Africa it is common along
banks of seasonal rivers where the soil is saline, notably in the edges of
mangrove. In South Africa Azima tetracantha occurs on hill sides, in

shrub savanna, often on termitaria, and at the coast.
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PROPAGATION AND PLANTING:

A few specialist nurseries in the United States offer seeds of Azima
tetracantha for sale for ornamental purposes. Multiplication through

cuttings is possible.

FLOWERING TIME: September — March
ALTITUDE RANGE: Upto 1200m
GENETIC RESOURCES:

Azima tetracantha is a common, widespread pioneer and thus there

is no immediate risk of overharvesting for human use.
PROSPECTS:

The use of Azima tetracantha appears to be limited and only

occasional in Africa. As all parts contain glucosinolate



CHEMICAL ASPECT
PHYTO CHEMISTRY
ALL PLANT PARTS CONTAIN:
Dimeric piperidine alkaloids - Azimine

- Azcarpine

- Carpaine

ROOTS AND LEAVES CONTAIN:

Terpenoids
SEEDS CONTAIN:
25 flavonoids predominantly as - Glycosides
- Acyl - Glycosides
- Quercetin
- Isorhamnetin
- Rhamnetin
- Rhamnazin
ALL PARTS CONTAIN:

Glucosinolates
SEED AND ROOTS CONTAIN:

N — methoxy -3- indolylmethly — glucosinolate



SEED OIL CONTAINS:

The fatty acids - Myristic acid 0.2%
- Palmitic acid 5%
- Stearic acid 15%
- Arachidic acid 7%
- Behenic acid 2%
- Oleic acid 32%
- Linoleic acid 18%
- Eicosenoic acid 21%
- Internet
Protabase record

- Medicinal plants record display

ROOT CONTAIN:

Azimine

-LD(SSIUS STeuraililed uSsn - 117

By Dr. S. Soma Sundaram M.Sc., Ph.D.,
USES:

> In East Africa the pounded roots of Azima tetracantha are
applied directly to snake bites and an infusion is taken orally as
a treatment for them, while in Zimbabwe a mixture of roots

and leaves is used similarly.

> The Bajun people of the Kenyan coast use a root decoction to

treat stomach disorders.

» In Madagascar an infusion of the leaves is used to treat

venereal diseases.
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> In the cape province of South Africa the juice of the berries is
applied directly into the ear to treat earache and the dried root
Is ground, put in cold water and given to cows to facilitate
difficult parturition.

» The Zulu people of South Africa apply the sap of the plant
directly to treat toothache and bleeding gums after tooth

extraction and also as a disinfectant.

» In India and Srilanka the root, root barks and leaves are added
to food as a remedy for rheumatism. The plant is considered
diuretic and is also used to treat dropsy, dyspepsia, chronic

diarrhoea and as a stimulant tonic.

» In Western India juice of the leaves is applied as eardrops

against earache and crushed leaves are placed on painful teeth.

» The fruit is edible, Azima tetracantha is browsed by livestock.

It is planted as live fence in Bangalore (India).

» In Malaysia pickled leaves are used as an appetizer and against

colds.
» The plant is promoted as an ornamental in the United states.

- Internet Protabase record

Medicinal plants record display.

The juice of the leaves is said to relieve the cough of phthisis and

asthma. The bark is reputed to be an expectorant.

- The wealth of India
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GUNAPADAM ASPECT

AZIMA TETRACANTHA - sm&ehely, mhemiser,

(PLSFBIGEIT, ShISE0T

VERNACULAR NAMES
Eng Mistletee berry thorn, four spined meneita
Tel Tella — Upi
Mal Changan
Sans : Kundali
Hind : Kalangur - kamai
LwesTU(bHID 2 M : @lemev, Geurr, LIT6D
Gr6m6 : emaLIL
5607 60ILD : GleuliuLd
ey : STTLILY
QFlms:

% SpmiiQumsdl  ( Diuretic)

% QeutiuemTLrs&l  (Stimulant)
% gleuridl (Astringent)
% 2 muor&dl (Tonic)

% yonQeatiusnm  (Antiperiodic)

% Gamenpuwsnl (Expectorant)
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(&600TLD:

@sar @masEn GamsEn, Gammu, sriumear, Gaium, sLpme,
GeuTLo, Seaeisen, aurgGsrun, NgsCETL, un BEhasaT @me BEIEGL
S6uT Gle&a(L, G Gl QU@L 2 amTLTEL.

“@Is60 sg0LAET 095D HiHE) GaTOD
2:§,51'GEh GV BGawr(h5545 - §0d@E LD
INICLA S68IrgIEVMRIGD BI&GLE §458PeirCad
&) FMmISET GeuAeden 5L G-
(2.9)

@sar GauriulmLsE, Csmeay, @\mwe, swesrn, sEUY, s
gmazliy, Sindl, o L&, aeflGemiser, aullbml ywsser o dlume
Gum(GLb.

“EFMISETBIFO VLML SENOGLMVE &) 56MS,
SN 5§56H0MUL L MHUBLO - VRSB
WM HoGEMUWET §8060 HGHBMHUUT6D
MLUWH HeNeleva 'S g LA6L”.
(9.9)

@sear Gaurlul Ll LTIsE, aiss, Kormmid, sréaush gy Sume
BI@LD.

“EFMIGHTUNE I550MEG HARTBLNSHEGD HIeIG.&5EGD
SIMG0& O)IWOLSEHMD DWBEVENEY”

(9)

@emev

oLG: Qemauwler (Ggromr aellCrmis @ aupmidl auremd.  @lmeenil
JIMTSHG LML LT SHEHEGSL LSS GTTGSLD. Blmgs STLLTemIsESLD
L, S6umLi.

13



@aeT @emeemwud, Coitlmeasmwuld gf geTeurs aTHSSHMTHI,
Sy ystenerrdamueTey Llyseuorer HreT (pHed 6w HreT eusnruilsd Sleorid
@@ Gousmer QaTHSFHIL LSSWD meuds, tatemer GumM WeT 2 6T T@L

SWsSlaT SmLeowl GUITEGLb.

Qsar @oessty  Gsmewmw  GaefliuGSsid, @)\mumeng

S6ufla @)L
&/BIEB60T
“EMmSHC GoemEh Sa00C VGG
WmSET efges P WFHENGW LNEWY”
(Bg g eir-6)6VETrLN)
(QummeiT)

Fmisor Ll ol Qumesg (peomluy o L GCsreami®  eubSme,

2 L 60lgn)6T 2 6UTLmeuT, Li6uTas(sThLD 6Jemeuril GHMUISEHLD J|SamILD.
GeurriuL smL
Gt eoLemw @uesait s LTeme, QTN NS 6eTmemIL
LGOS, SNH(HLLEEG, Qeuaterm (Giiume, Carsgs CasrhSgieur
fyford  Qu@sd  Qeefliu@sgugier, 216 eissn, &realum

@emeusemeTuid GUITS GLD.
Courlu smLsmw georsgil L, &leur, aissmiser smywL.

Qmss GuBil s Qarhisger, pmndamw, Soaissn, CamemLy,
@\([Lo6d, MWISTLD, 2 I &ITLD SevotlujLd.

- (GUTUTLLD (&0 LmsLd (Glum(mL LewTLBmsD)

-maSSIL @ISl &.&.1pméas wgadlmt
(u.6T6m07.414)
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MATERIALS AND METHODS

In this dissertation Sangan Ver Pattai Chooranam (Powder) was
taken for a single drug study. The drug selected for this study was
adopted according to the reference from the Porulpanbu Nool Mooligai

Vaguppu By Murugesa Muthaliar.
COLLECTION OF THE DRUG:

The study of raw drug Sangan Ver Pattai was collected around
the Panakudi Taluk, at Tirunelveli District during the month of

September.
PURIFICATION OF THE RAW DRUG:

After collection, it was cleaned thoroughly and washed well with
fresh water. Then it was cut into pieces of 2 to 3 inches and allowed to

dry completely under the sun shadow for about one to 2 weeks.
PREPARATION OF THE DRUG:

The cleaned and dried Sangan Ver Pattai was made into a fine
powder (Chooranam) and filtered by white cloth (Vasthirakayam). The

powder (Chooranam) was pale wood colour has no perceptible odour.
PURIFICATION OF THE CHOORANAM:

The Sangan Ver Pattai Chooranam was taken in a basin and
mixed with Cow’s milk like a preparation of puttu (steam boiled food).
In a pot half portion of it was filled with cow’s milk. The mouth of the
pot was covered with white cotton cloth. The Moistured chooranam was
placed on it. Then the content was boiled till the Chooranam was fully

cooked, then it was taken out and dried in sun shadow.
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ROUTE OF ADMINISTRATION:
Enteral route.
DOSE:

One gram of SANGAN VER PATTAI CHOORANAM along
with water twice a day before food.
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PREPARATION OF THE EXTRACT:

BIO - CHEMICAL ANALYSIS OF

SANGAN VER PATTAI CHOORANAM

5gms of Chooranam was

weighed accurately and placed in a 250ml clean beaker. Then 50ml

distilled water was added and dissolved well. Then it was boiled well for

about 10 minutes.

It is cooled and filtered in a 100ml volumetric flask

and then it is made up to 100ml with distilled water. This fluid was taken

for analysis.

TABLE : 1.1 QUALITATIVE ANALYSIS OF SANGAN VER

PATTAI CHOORANAM
S.No EXPERIMENT OBSERVATION INFERENCE
1. Test for Calcium : 2ml of | A white Indicates the
the above prepared extract is L
precipitate Is presence of
taken in a clean test tube. 2ml
of 4% Ammonium oxalate | formed calcium.
solution is added to it.
2. Test for Sulphate: 2ml of the | A white Indicates the
extract is added to 5% barium o
precipitate Is presence of
chloride solution
formed sulphate
3. Test for Chloride : The | A white precipitate | Indicates  the

extract is treated with silver

nitrate solution

is formed

presence of

Chloride.
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Test for Carbonate : The
substance is treated with

concentrated HCL.

No brisk

effervessence is

Absence of

Carbonate.

formed
Test for Starch : The extract | Blue colour is Indicates the
is added with weak iodine
formed presence of
solution
Starch.
Test for Iron — Ferric : The | No Blue colour is| Absence of
extract is treated with | formed )
ferric lron.

concentrated Glacial acetic
acid and potassium ferro

cyanide.

Test of Iron Ferrous: The

Blood red colour is

Indicates the

extract is treated with | formed
presence of

concentrated Nitric acid and
ammonium thio cyanate. ferrous Iron.
Test for Phosphate: The | No yellow Absence of
extract is treated with .. )

precipitate is Phosphate.
ammonium Molybdate and
concentrated nitric acid. formed
Test for Albumin : The | No Yellow Absence of
extract is treated with . ) .

precipitate is Albumin.

Esbach’s reagent.

formed
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10. Test for Tannic Acid: The | No blue black | Absence of

extract is treated with ferric | precipitate is

_ Tannic Acid.
chloride. formed
11. | Test for Unsaturation : |Itgets decolourised | Indicates the
Potassium permanganate presence of
solution is added to the
extract. unsaturated
compound.
12. |Test for the Reducing | No Colour change | Absence of
Sugar: 5ml of Benedict’s | occurs. Reducing Sugar.

qualitative solution is taken in
a test tube and allowed to boil
for 2 mts and added 8-10
drops of the extract and again

boil it for 2 mts.

13. | Test for Amino Acid : One | violet colour is|Indicates  the
or two drops of the extract is | formed presence of
placed on a filter paper and Amino acid .

dried it well. After drying
1% Ninhydrin is sprayed over

the same and dried it well.

Inference:

The given sample of sangan verpattai Chooranam contains
calcium, sulphate, chloride, starch, ferrous iron, unsaturated
compound and amino acid.
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PHARMACOLOGICAL ANALYSIS
ANTIPYRETIC STUDY OF SANGAN VER PATTAI
CHOORANAM IN YEAST INDUCED HYPER PYREXIA ALBINO
RATS

The test drug sangan ver pattai chooranam was screened for its
antipyretic activity with the help of yeast induced hyperpyrexia albino

rats.
AIM

To evaluate antipyretic activity of sangan ver pattai chooranam.
PREPARATION OF THE TEST DURG

1gm of sangan ver pattai chooranam was dissolved in 10ml of

water. 1ml of this preparation contains 100mg of the test drug.
YEAST INDUCED HYPERPYREXIA

Six healthy albino rats of either sex, weighing between 80-100gm
were selected. They were divided into 3 groups of 2 rats in each group.
All the rats were made hyperthermic by giving subcutaneous injection of

12% of yeast in distilled water 1ml/100gm of body weight.

After 10 hours, the initial temperature (0 hr) was taken for all the
rats. First group of rats were given 2ml of water and kept as control. The
second group received 20mg/100gm of body weight of Paracetamol and
the third one received the test drug sangan ver pattai chooranam
100mg/100gm body weight.

The mean rectal temperatures for all the rats were recorded at 1%

hr, 3hrs, and 4 %2 hours after the drug administration.
The difference between the 3 groups are measured and compared.
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RESULTS

The details of the experiment and the results were shown in the

table.

TABEL : 1.2 ANTIPYRETIC EFFECT OF SANGAN VER PATTAI

CHOORANAM
Dose / After Drug
100 Initial Administration
Name of Drug
gm Temperature Remarks
/ Groups 1%2 | 3.0 | 4%
body | in centigrade
hour | hour | hour
weight
Control 36.0 36.0 |36.0 |37.0
2ml 38.0 |-
(Water) 37.0 38.0 |38.0 |39.0
Standard 37.0 36.5 |36.0 |350
20mg 350 |-
(Paracetamol) 38.0 375 |36.0 |35.0
Sangan  Ver
] 38.0 375 |36.0 |355
Pattai 100mg 36.0 |-
38.0 375 |37.0 |365
Chooranam
INFERENCE

The test drug SANGAN VER PATTAI CHOORANAM has got

significant Anti Pyretic activity.

28




STUDY OF ANALGESIC EFFECT OF
SANGAN VER PATTAI CHOORANAM - ON
ALBINO RATS BY TAIL — FLICK METHOD.
AIM:

To study the analgesic effect of Sangan Ver Pattai Chooranam on

albino rats by Tail-flick method.
MATERIALS AND METHODS:

PREPARATION OF THE TEST DRUG (SANGAN VER PATTAI
CHOORANAM):

1 gram of Sangan Ver Pattai Chooranam was suspended in 10ml of
distilled water using as suspending agent. This 1ml contains 100mg of the

test drug (Sangan Ver pattai Chooranam).
INSTRUMENT:

Hot water bath maintained at 55°c+0.5°% was used as the source of

stimulus.
PROCEDURE:

Six healthy albino rats weighing 100-200gms of both sexes were
selected. The tail of each rat was dipped in the hot water bath and time
taken for the rat to remove the tail from the water bath was noted. The
rats that take more than 5 seconds to remove the tail were excluded from
the equipment. Then the rats were divided into 3 equal groups, each

group containing 2 rats.

The first group was kept as control by giving distilled water of
2ml/100 grams of body weight. The second group was given paracetamol
10mg/100 grams of body weight and kept as standard. The third group
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was given the test drug Sangan Ver Pattai Chooranam 100mg/100 grams

of body weight. 2 hr, 1 hr and 1% hrs after drug administration the rats

were again tested by dipping the tail in hot water bath. The time taken for

the rat to remove the tail was noted as done initially.

The result of control group, standard group and tested drug group

were tabulated and compared.

TABLE : 1.3 STUDY OF ANALGESIC EFFECT OF USING THE
DRUG OF SANGAN VER PATTAI CHOORANAM

Dose / After Drug Administration
Name of 100
Initial Mean
S.No. Drugs / gram Y hr. 1 hr. 1% hr.
Reading Difference
Groups body Average | Average | Average
weight
Control
1. 2ml 2.5secs | 2.5secs | 2.5secs | 2.5secs 2.5secs
(water)
Standard
2 10mg | 3.0secs | 4.0secs | 5.0secs | 6.5secs 6.5secs
Paracetamol
Test Drug
Sangan ver
3. ) 100mg | 2.5secs | 3.5secs | 4.5secs | 6.0secs 6.0secs
Pattai
Chooranam
INFERENCE:

The test drug Sangan Ver Pattai Chooranam has got the

significant analgesic action.
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ANTI-INFLAMMATORY STUDY
STUDY OF ACUTE ANTI-INFLAMMATORY
CARRAGEENIN INDUCED HIND PAW OEDEMA METHOD.
METHOD:
Carrageenin induced hind paw oedema method in Albino rats.
AIM:

To study the acute anti-inflammatory effect of Sangan Ver Pattai
Chooranam by carrageenin induced hind paw oedema method in albino

rats.
DRUG PREPARATION:

1 gram of Sangan Ver Pattai Chooranam was suspended in 10ml of
distilled water using as suspending agent. This 1ml contains 100mg of the

test drug (Sangan Ver Pattai Chooranam).
PROCEDURE:

Six healthy albino rats weighing between 100-120 grams of both
sexes were selected. The volume of each hind paw was measured by

using the mercury plethysmograph.

After the measurement of hind paw of all the rats, they were

divided into three groups, each group containing two rats.

The first group was kept as control by giving distilled water of
2ml/100 grams of body weight. The second group was given Ibu-profen
20mg/100 grams of body weight and kept as standard. The third group
was given test drug Sangan Ver Pattai Chooranam 100mg/100 grams of

body weight.
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The drugs were administered orally, one hour after drug
administration o.1ml 1% (w/v) of carrageenin suspension in water was

injected in the planter surface of hind paw of rats.

All the animals were given carrageenin injection subcutaneously.
Three hours after carrageenin injection, the hind paw volume was
measured from the differences in the initial and final hind paw volume,
the degree of the inflammation was calculated by taking the volume in the

untreated control group as 100%.

The percentage of inflammation of the other group was calculated
from the degree of anti-inflammatory effect of the treated and the tested

groups were calculated.
RESULTS :

The details of the experiment results are shown in the table.
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TABLE :

1.4 STUDY OF ACUTE ANTI INFLAMMATORY

EFFECT OF

SANGAN VER PATTAI CHOORANAM

BY HIND PAW METHOD
Dose/100gm | Initial Finial
Mean Percentage | Percentage
Group Drug of body Reading | Reading
Difference | inflammation | inhibition
weight Average | Average
Control Water 2ml 11 1.85 0.75 100
Standard | Ibuprofen | 20mg 1.3 1.35 0.05 6.6 934
Test Sangan 100mg 1.0 1.2 0.2 26.6 73.42
drug ver Pattai
chooranam
INFERENCE
The test drug Sangan Ver Pattai Chooranam has got the

significant acute anti inflammatory action.
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ANTI-MICROBIAL (BACTERIAL) ACTIVITY OF
SANGAN VER PATTAI CHOORANAM

AIM:

To identify the anti-microbial (Bacterial) activity of Sangan Ver
Pattai Chooranam against Streptococcus, Staphylococcus, proteus,

Pseudomonas, E.coli and Klebsiella.

METHOD Kirby Bauer Disc Diffusion Method
MEDIUM Mueller Hinton agar
COMPONENTS OF MEDIUM:

e Beef extract : 300gms /lit

e Agar X 17gms /lit

e Starch : 1.50gms /lit

e (Casein Hydroxylate : 17.50gms /lit

e Distilled Water : 1000 ml

° pH : 7.6
PROCEDURE:

The media was prepared from the above components and poured
and dried on a Petri dish. The organism was streaked on the medium and
the test drug (1 gm drug in 10 ml of Water) was placed on the medium.
This is incubated at 37°C for one over night and observed for the

susceptibility shown up clearance around the drug.
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TABLE : 1.5 ANTI-MICROBIAL SUSCEPTIBILITY TEST

REPORT
No. Organism Susceptibility
1. | Staphylococcus Resistant
2. | Pseudomonas Resistant
3. |E.coli Resistant
4. | Klebsiella Resistant
5. | Proteus Resistant
6. | Streptococcus Resistant

RESULT:

The test drug SANGAN VER PATTAI CHOORANAM was
Resistant For All The Organisms.
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CLINICAL ASSESSMENT OF SANGAN VER PATTAI
CHOORANAM

Azhal Keel vaya (Osteoarthritis) is the common complaint in our
clinical practice. It is a degenerative arthritis. In order to assess efficacy
of Sangan Ver Pattai Chooranam for Azhal Kerl Vayu cases, it was tried

clinically both in Out-patient and In-patient cases of both sexes.

For all the cases, full clinical data was recorded and they were
diagnosed on the basis of Siddha Principles (Mukkuttram, envagai
thervu) and Modern Clinical Parameters. They were different severity of
signs and Symptoms like pain, swelling, difficulty by moving the affected
joints.

Clinically the patients were selected as Azhal Keel vayu according

to the following including and excluding criterias.
CRITERIA SELECTED FOR STUDY:
CRITERIA FOR INCLUSION:

«» Age: In between 40 to 60 years.

+«»+ Pain and swelling of the weight bearing joints.

X4

Difficulty by moving the affected joints.

L)

>

D)

*

Morning stiffness.

D)

>

D)

» Crepitations of the joints.

D)

>

D)

*

Effusion of the joints.
CRITERIA FOR EXCLUSION:

L)

+» Age - Younger age group.

¢ History of smaller joints involvement followed by major
joints.

% Redness, tenderness, warmth of the swelling.
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s Complaints of shifting in nature.
+«» Other types of arthritis such as Gonococcal, Syphilitic,
Gouty, psoriatic arthritis and T.B. Arthritis
Confirmation of diagnosis can be carried out with the Radiological
findings of the affected joints such as narrowed joint space, osteophytes,

subchondral bone sclerosis.

Forty patients were selected for the study from both sexes. Of these
thirty patients were studied as Out-patients and ten patients as In-

patients.
The Biochemical and pathological investigations are done as
BLOOD:

Total count

Differential count

Erythrocyte Sedimentation Rate
Haemoglobin content

Blood Sugar

Blood Urea

Serum Cholesterol

V V V VYV V VY V

URINE:

» Albumin
» Sugar
» Deposit
Radiological studies of the affected joints were also carried out in

the Govt. Siddha Medical College Hospital at Palayamkottai.

The measurement of the swollen part and the time taken for a travel

of 100 feet length was recorded before and after the treatment.
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The cases were screened as per the above criteria’s and selected
from the Out-patient and In-patient Govt. Siddha Medical College,
Palayamkottai.

DRUG AND DOSAGE:

The drug Sangan Ver Pattai Chooranam was administered orally
in a dose of 1 gm twice a day with water before food for 4 to 5 weeks

according to the severity of the symptoms.
DIETERIC RESTRICTION AND MEDICAL ADVICE :

> Diet which Contains easily digestible food is advised.
> Advised to avoid those foods which increase the Vayu
kuttram like Ripe Banana, Potato, Dholl, Curd.

> In take of hot water and hot foods.

» Cool Substances were to be avoided

» Advised to avoid Chill weather.

» Obese individuals advised to reduce the body weight.
OBSERVATION:

The result was observed on the basis of the symptomatic relief
obtained by the patients. Out of 40 cases 16 were males and the
remaining 24 were females. Most of the cases belonged to the age group
between 40 to 60 years and most of the patients were having the evidence
of family history.

RESULT:

Out of the 40 cases administered with Sangan Ver Pattai
Chooranam 33 cases (82.5%) showed complete relief from pain.
Swelling and restricted movements of 5 cases (12.5%) showed partial
relief and 2 cases (5 %) poor response. The patients were treated upto 21
to 45 days according to the severity of the signs and symptoms.
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BIO-STATISTICAL ANALYSIS

STUDY ON THE EFFECTIENESS OF SANGAN VER PATTAI
CHOORANAM INCURRING OF AZHAL KEEL VAYU

Description of Clinical trials:

The clinical trials which were given Sangan ver Pattai Chooranam

were analysed and described according to their sex and age.

TABLE — 1.6 AGE AND SEX WISE DISTRIBUTION OF STUDY

SUBSIDES
Male Female Total
S.No. A
’ s N % % N % % N % %
1 40-44 0 0 2 8.3 2 5.0
2 45-49 7 43.7 4 16.7 11 27.5
3 50-54 0 18.8 4 16.7 7 17.5
4 55-59 2 12.5 6 25.0 8 20.0
5 60-64 4 25.0 8 33.3 12 30
Total 16 100.0 24 100.0 40 100.0
Mean 51.9 53.7 53.0
Std. Deviation 6.5 6.6 6.57
‘t” value 0.854
Significance P0.05 Population mean value @ 95%
C.1. 51 to 55 years
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The above table — 1.6 describes the age and sex of the study
subjects. The males participation was 40% and the female was 60% in
respect of age, the mean age of female was 51.9 + 6.5 and female mean
age was 53.7 + 6.6. The sexwise mean ages were not statistically
significent (t=0.854, d.f=38 and P>0.05). The total study subjects was
53.0 + 6.57 and the estimated population mean at 95% confidence

interval was between 51 to 55 years.
Effectiveness the drug:

The effectiveness of the drug was analyzed and interpreted by
calculating mean and standard deviation of the variables life pain,
stiffness, measurement, tenderness, swelling and duration of 100 feet
walk. The above variables were recorded before administration of the
drug and after administration of the drug. The mean and S.D of the all
variables were calculated for both time (before and after) and compared.

The results are available the below table.
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TABLE : 1.7 STANDARD DEVIATION OF THE VARIABLES

SYMPTOMS
o Before After
S. No. Variable Signs nl_l Leg ‘t’ Significance
Mean S.D Mean S.D

Right 1.95 0.5 1.0 0.22 | 11.925 P < 0.0001
1 Pain 40

Left 1.95 0.71 1.0 0.32 | 10.064 P < 0.0001

Right 0.85 0.36 0.025 | 0.16 | 13.559 P < 0.0001
2 Stiffness 40

Left 0.85 0.43 0.025 | 0.16 | 13.559 P < 0.0001

Right 39.4 4.48 36.2 3.86 | 11.342 P < 0.0001
3 Measurement 40

Left 39.15 4.47 36.5 4.29 8.459 P < 0.0001

Right 0.875 0.33 0.025 | 0.16 | 14.866 P < 0.0001
4 Tenderness 40

Left 0.80 0.41 0.10 0.30 9.529 P < 0.0001

Right 1.025 0.58 0.15 0.48 | 10.734 P < 0.0001
5 Swelling 40

Left 0.95 0.6 0.23 0.53 7.66 P < 0.0001

100 feet
6 Walking time 40 38.975 | 4.123 33.6 | 3.75 | 15.427 P <0.0001
(sec)

The above table — 1.7 shows that the comparison of symptoms

before and after administration of the drug. The pain in both legs before

treatment was 1.95 + 0.5 and 1.95 + 0.71 and the same in the after

treatment was 1.0 £ 0.22 and 1 £ 0.32. The differences of the pain before

and after in the both legs was 0.95, and the differences was statistically
highly significant ( t= 11.925, d.f = 39 and P < 0.001). The stiffness on
the right leg was 0.85 + 0.36 and 0.025 + 0.16 before and after
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respectively. In left leg the stiffness before and after was 0.85 + 0.43 and
0.025 + 0.16 respectively. The reduction of pain was 0.825. The main
reduction of stiffness in both legs was statically highly significant (t=
13.559, d.f =39 and P < 0.0001). The mean measurement in the right leg
before treatment was 39.4 + 4.48 and after treatment was 36.2 + 3.86.
The reduction of measurement 3.2c.m. was statistically significant
(t=11.242, d.f. = 39 and P < 0.001). Similarly, the measurement in the
left leg was also reduced as 2.6 c.m. This mean reduction of
measurement was also statistically significant (t = 8.459 d.f =29 and P <
0.001). The mean reduction of tenderness in the right and left legs were
0.85 and 0.7 respectively. The deferential statistics were right leg (t =
14.866, d.f =29 and P < 0.0001) and left leg (t=9.539 d.f=29 and P <
0.0001). The Swelling of both legs were considerably reduced in the
right leg of 0.875 (t = 10.729, d.f = 29 and P < 0.0001) and left leg as
0.72 (t = 7.66, d.f = 29 and P < 0.0001). The mean 100 feat waking
distance before treatment was 38.975 * 4.123 seconds and the same was
reduced to 33.6 £ 3.75. The mean reduction of 5.375 seconds was
statistically highly significant (‘t” = 15.427, d.f = 29 and P < 0.0001).
The considerable and statistically highly significant reduction of pain,
stiffness measurement, tenderness, swelling and 100 feat waking time

before were proving the effectiveness of Sangan Ver Pattai Chooranam.
Response of the drug:

The response of the drug was studied by prognosis as good, fair
and poor. The percentage of above 3 categories were given in the below
table 1.8.
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TABLE : 1.8 PERCENTAGE DISTRIBUTION OF THE DRUG
SANGAN VET PATTAI CHOORANAM.

Study Subject
S.No. Prognosis 0
No m %
1 Good 33 82.5%
2 Fair 5 12.5%
3 Poor 2 5.0
4 Total 40 100.0
ILLUSTRATING THE PROGNOSIS
82.50%
100.00% -
80.00% -
60.00% -
S 4000% -
';-g r0.00% - 12.50% 5% H Good
2 0.00% = : r Poor
Good Fair Poor
Result

The above table — 1.8 shows that the prognosis analysis of the

patients response to the drug. The prognosis analytical statistics had

showed good response on 82% of the elements of the drug. The 12.5%

and 5% had shown fair and poor response respectively.

Form the above results and discussion of the study of Sangan Ver

Pattai Chooranam, the hypothesis the sangan Ver Pattai was effective in

curing Ayhal Keel VVayu” was statistically proved and accepted.
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TABLE : 1.9 ILLUSTATING THE SEX DISRIBUTION

SI. No Sex No.of Patients Percentage
1. Male 16 40%
2. Female 24 60%
Total 40 100%

ILLUSTRATING THE SEX DISTRIBUTION

60%
50%

40%

No.of.Patients

40%

Male Female

Sex of patients
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OVER ALL RESULTS OF TREATMENT

B Good
M Fair
[ Poor
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DISCUSSION

DEFINITION ACCORDING TO SIDDHA TRADITIONAL
TEXTS:

According to Siddha texts the disease “Azhal Keel Vayu” (Osteo
arthritis) is caused by the increase of Valikkuttram in the body, and it
appears due to excessive intake of foods and attitude having azhal nature.
S|LPe0SE0ETL]:

"56586 ey HeTETH PNAIEGSN WL aSfmds

$§8r6)¢ VGHSHY) VEHG)EH FTVLGSH HRTMWVS §18S

8590 STWESFE S6T(H FTVEH ememsaar 5586

0055 HEHEME GETRTAEV HIVETEIVH HMmEG VOLF"

(-eLrLE) BECWE)
(Siddha Maruthuvam P.N0.597)
G (e

@s, osfls@omn soraflmeouled  bghgsTerCurg, o6
GINSMmSS GNewiL&enlgl 2 6w, GFums Waalwammmed Tns@Ld
Crmurgl. @ECmTuwled, Ylysefld o emim@h ofssn BTEHSEG BT
Qusgs GaraiGL aung, HEhs S6EnnsSsTen sSasaflaflamL Guuerer
ueng eumewT(h, LenSFWLMMIS &6 emauwd GCUTGGHMD [FL ML WML SHaILd
"S5 “HaId” eTeTm 6 6edl 2 el Teugioml @QmsEL HlaGamersefls,
SNHGS S0 iy lled Gamai@), e sfl GuTw LGS WipwToGe

ElermelQeugld 2 eur@. @nCEmullsd FmisTph a(mLb.

The above signs and symptoms are relieved clinically by the
administration of the test drug (Sangan Ver Pattai Chooranam). The

explanation is given below.
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ACCORDING TO GUNAM:

Sangan Verpattai Chooranam is bitter in taste. According to
panchabootham theory bitter taste is made up of Vayu (air) + Aagayam
(Space). It has vappa veeriyam. Bitter taste is neutralized the Kabha and

Pitha humours.
ACCORDING TO ACTION:

The study of the sangan ver pattai Chooranam, according to Siddha

concept of action have.

%+ Stimulant - to stimulate removal of fluids

s Astringent to restrict further collection of fluids

% Tonic - to improve muscle tonic action on the

affected place.

+«» Antiperiodic - to control inflammatory fever.
ACCORDING TO BIO-CHEMICAL ANALYSIS:

Calcium is essential for growth, as it plays an important role in the

formation of bones.

Sulphates — by converting toxic substances into non toxic

materials by means of conjugation.

Iron combines with a protein and forms apoferritin which is

converted into ferritin and is stored in this form largely.

Amino acids — sodium co-transport of amino acids also occurs
during the absorption of amino acids from the intestine into the blood and

during the reabsorption from renal tubule into blood.
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ACCORDING TO PHARMACOLOGICAL ANALYSIS:

The study of the Sangan Ver Pattai Chooranam has got significant
analgesic, significant acute anti inflammatory and significant anti pyretic

activities.
ACCORDING TO CLINICAL EVALUATION:

About 40 patients suffering from Azhal Keel Vayu in Govt. Siddha

medical College, Palayamkottai revealed that the patients showed,
Good response - 82.5%
Fair response -12.5%
Poor response -5%

ACCORDING TO BIO-STATISTICAL ANALYSIS:

The drug Sangan Ver Pattai Chooranam has got significant effect

in treating Azhal Keel VVayu which can be compared to Osteo arthritis.
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SUMMARY

The test drug sangan ver pattai chooranam has been selected for

the study to establish its efficacy in treating Azhal Keel Vayu.

The study of phytochemistry revealed that the drug Sangan Ver
Pattai Chooranam is used for study were having the action which helps in
anti-inflammatory ie., stimulant, astringent, tonic and anti-periodic

actions.

Bio — Chemical analysis shows that the test drug Sangan Ver Pattai
Chooranam contains calcium, sulphate, chloride, starch, Ferrous iron,

unsaturated compound and Amino acid.

Pharmacological analysis shows that this drug has got significant

analgesic, acute anti-inflammatory and anti-pyretic activities.

Antimicrobial test report shows that this drug has got resistance to

all the micro organisms.

Clinical evaluation carried out on 40 patients suffering from Azhal
keel vayu in Govt. Siddha Medical College Hospital, Palayamkottai
revealed that the patients treated with sangan ver pattai chooranam had

obtained excellent improvement.

Bio-statistical analysis also proved that this drug has got

significant effect in treating Azhal Keel Vayu.

This may showed that the drug Sangan Ver Pattai Chooranam had
potent action in relieving the signs and symptoms of Azhal Keel Vayu

which can be compared to osteo arthritis.
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CONCLUSION

With these results it can be concluded that the test drug Sangan
Ver Pattai Chooranam had showed excellent results in relieving the
signs and symptoms of the patients suffering from Azhal Keel Vayu,

which can be compared to Osteo Arthritis.
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A STUDY ON GANDAGA CHENDURAM

INTRODUCTION

Siddha System of medicine is one among the ancient science
which is propounded and practiced by eminent spiritual scientists called
siddhers. Siddhers are those who lived and maintained their bodies, as
they desired best. They had investigated that the body though transient
was the one and only instrument for attaining success in the spiritual
development and growth and so worked out to the Eight super natural

powers, the Ashtamasiddhi, essential for their goal.

Siddhers further realized that if the body could only be made strong
and perfect they could get rid of birth and death and live for ages
together.

In Siddha system of medicine a close relation is maintained
between nan and prabancham (the Universe) what ever changes occur in
the Prabancham influences the human body also. It has been illustrated

as,
ST 54D 2_ehenGs (FewTC b
OerC$ 460 2 6henGs Sjesr
L YO O YO 6TCN
SP5E S068 LATEEGD GLUGE™
- L e gaen.

Our unique system of Tamil medicine is based upon two main

theories viz., Panchabootha theory and Tridosha theory.

According to Panchabootha theory the Universe is formed of five

elements namely Prithvi, (Earth) Appu (water), Theyu (Fire), Vaayu
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(Wind), and Agayam (Space) is formed of it in definite proportion. This
is explained as.
"BV KGR ar&b CurmL HgDd
SVHS BUWSSD D_6V818606”
- 0)5a6vEFOWD.
According to Tridosha theory, the three components namely
Vatham, Pitham, and Kabam. When in equilibrium keep the body in

homeostasis but when vitiated either single or in combination bring about

disease.
"OHHD GNP Craw H)EWWd gnBGeuan
6U6R PGV ETEBITETNW epesTa)”
- oS

Today India is acknowledged as an economy as we have rich
heritage of land, water, natural resources etc, but rampant anaemia has
been reported among youngsters, which is neither good for them nor for

the economy.

India has highest number of cases of anaemia in world.
Over 90% Indian women adolescent girls and children are
anaemic

Anaemia adversely affects a Childs mental and motor
development

A poor diet is the primary cause for anaemia.

So control of iron deficiency anaemia in young children
and adolescent is necessary to improve the quality of life
for youngsters.

- The Hindu courtesy
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AIM AND OBJECTIVE

The main aim and objective of this dissertation work is to do a
scientific review of Gandaga Chenduram and the treatment of Pandu

Noi on the basis of haematinic action.

Pandu noi is one of the common diseases affecting millions of
people all over the world. Gandaga chenduram is essential to find out a
simple drug to overcome Pandu noi. The drug should be easily available
economic, easily administered and also effective in smaller doses. So the
author has selected this drug for the dissertation purpose. The chenduram

was prepared based on the reference in the Siddha literature.
- Bogar Elunooru Page No: 51

In this dissertation the analysis of Gandaga Chenduram is done

in all aspects like.
: Chemical aspect.
. Gunapadam aspect.
. Bio — Chemical analysis.
. Pharmacological analysis
. Toxicity study
. Heavy metals analysis
. Anti-Microbial Analysis
. Bio- Statistical Analysis

. Clinical assessment.
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REVIEW OF LITERATURE

CHEMICAL ASPECT OF SULPHUR

Sulfur or sulphur is the chemical element that has the atomic
number 16. It is denoted with the symbol S. It is an abundant multivalent
non-metal. Sulfur, in its native form, is a yellow crystalline solid. In
nature, it can be found as the pure element and as sulfide and sulfate
minerals. It is an essential element for life and is found in two amino
acids, cysteine and methionine. Its commercial uses are primarily in
fertilizers, but it is also widely used in gunpowder, matches, insecticides
and fungicides. Elemental sulfur crystals are commonly sought after by
mineral collectors for their brightly colored polyhedron shapes. In

nonscientific context it can also be referred to as brimstone.

TABLE : 2.1 GENERAL INFORMATION OF SULPHURE

Name, symbol, number Sulfur, S, 16
Chemical series Nonmetals

Group, period, block 16,3,p

Appearance Lemon yellow crystals
Standard atomic weight 32.065(5)g.mol™
Electron configuration (Ne) 3s° 3p*

Electrons per shell 2,8,6

54



TABLE : 2.2 PHYSICAL PROPERTIES OF SULPHURE

Phase Solid
Liquid density at m.p 1.819g.cm™
Melting Point 388.36K
(115.21°C, 239.38 °F)
Boiling point 7178 K
(444.6 °C, 832.3 °F)

HISTORY:
Sanskrit : Sulvari

Latin: Sulfur Surfur was known in ancient times, and is referred
to in the Biblical Pentateuch.

English translations of the Bible commonly referred to sulfur as
“brimstone”, giving rise to the name of “fire and brimstone’ sermons, in
which listeners are reminded of the fate of eternal damnation that awaits
the unbelieving and unrepentant. It is from this part of the Bible that Hell
is implied to “smell of sulfur”, although sulfur, in itself, is infact odorless.

The “smell of sulfur” usually refers to either the odor of hydrogen sulfide,

In 1777 Antoine Lavoisier helped convince the scientific
community that sulfur was an element and not a compound. In 1867,
sulfur was discovered in underground deposits in Louisiana and Texas.
The overlying layer of earth was quicksand, prohibiting ordinary mining

operations, therefore the Frasch process was used.
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CHARACTERISTICS:

At room temperature, sulfur is a soft, bright — yellow solid.
Elemental sulfur has only a faint odor, similar to that of matches. The
odor associated with rotten eggs is due to hydrogen sulfide (H,S) and
organic sulfur compounds rather than elemental sulfur. Sulfur burns with
a blue flame that emits sulfur dioxide, notable for its peculiar suffocating
odor due to dissolving in the mucosa to form dilute sulfurous acid. Sulfur
itself is insoluble in water, but soluble in carbon disulfide — and to a
lesser extent in other non-polar organic solvents such as benzene and
toluene. Common oxidation states of sulfur include -2, +2, +4 and +6.
Sulfur forms stable compounds with all elements except the noble gases.
Sulfur in the solid state ordinarily exists as cyclic crown-shaped Sg
molecules.

A noteworthy property of sulfur is that its viscosity in its molten
state, unlike most other liquids, increases above temperatures of 200°C
due to the formation of polymers. The molten sulfur assumes a dark red
color above this temperature. At higher temperatures, however, the
viscosity is decreased as depolymerization occurs.

ISOTOPES:

Sulfur has 18 isotopes, four of which are stable: %S (95.02%),
335(0.75%), *'S (4.21%), and *°S (0.02%). Other than *S, the radioactive
isotopes of sulfur are all short lived. *S is formed from cosmic ray
spallation of*

OCCURRENCE:

argon in the atmosphere. It has a half-life of 87 days.

Elemental sulfur can be found near hot springs and volcanic
regions in many parts of the world, especially along the Pacific Ring of
Fire. Such volcanic deposits are currently mined in Indonesia, Chile, and

Japan. Sicily is also famous for its sulfur mines.
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Common naturally occurring sulphur compounds include the
sulphide minerals, such as pyrite iron (sulphide), cinnabar (mercury
sulphide), galena (lead sulphide), sphalerite (zinc sulphide) and stibnite
(antimony sulfide); and the sulfates, such as gypsum (calcium sulfate),
alunite (potassium aluminium sulfate), and barite (barium sulfate). It
occurs naturally in volcanic emissions, such as from hydrothermal vents,

and from bacterial action on decaying sulfur — containing organic matter.
EXTRACTION AND PRODUCTION:
EXTRACTION FROM NATURAL RESOURCES:

Sulfur is extracted by mainly two processes: the Sicilian process
and the Frasch process. The Sicilian process, which was first used in
Sicily, was used in ancient times to get sulfur from rocks present in
volcanic regions. In this process, the sulfur deposits are piled and stacked
in brick kilns built on sloping hillsides, and with airspaces between them.
Then powdered sulfur is put on top of the sulfur deposit and ignited. As
the sulfur burns, the heat melts the sulfur deposits, causing the molten
sulfur to flow down the sloping hillside. The molten sulfur can then be

collected in wooden buckets.

The second process used to obtain sulfur is the Frasch process. In
this method, three concentric pipes are used: the outermost pipe contains
superheated water, which melts the sulfur, and the innermost pipe is filled
with hot compressed air, which serves to create foam and pressure. The

resulting sulfur foam is then expelled through the middle pipe.

The Frasch process produces sulfur with a 99.5% purity content,
and which needs no further purification. The sulfur produced by the

Sicilian process must be purified by distillation.
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PRODUCTION FROM HYDROGEN SULFIDE:
CHEMICALLY:

The Claus process is used to extract elemental sulfur from
hydrogen sulfide produced in hydrodesulfurization of petroleum or from

natural gas.
BIOLOGICALLY:

In the biological route, hydrogen sulfide (H,S) from natural gas r
refinery gas is absorbed with a slight alkaline solution in a wet scrubber.
Or the sulfide is produced by biological sulfate reduction. In the
subsequent process step, the dissolved sulfide is biologically converted to
elemental sulfur. This solid sulfur is removed from the reactor. This
process has been built on commercial scale. The main advantages of this

process are:
1. No use of expensive chemicals.

2. The process is safe as the H,S is directly absorbed in an alkaline

solution.
3. No production of a polluted waste stream,
4. Re-usable sulfur is produced, and
5. The process occurs under ambient conditions.

The biosulfur product is different from other processes in which
sulfur is produced because the sulfur is hydrophillic. Next to
straightforward reuses as source for sulfuric acid production, it can also

be applied as sulfur fertilizer.™
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CHEMISTRY:

INORGANIC COMPOUNDS:

Many of the unpleasant odors of organic matter are based on

sulfur-containing compounds such as methyl and ethyl mercaptan, also

used to scent natural gas so that leaks are easily detectable. The odor of

garlic and “skunk stink™ are also caused by sulfur-containing organic

compounds.

Not all organic sulfur compounds smell unpleasant; for

example, grapefruit mercaptan, a sulfur-containing monoterpenoid is

responsible for the characteristic scent of grapefruit.

ORGANIC COMPOUNDS:

>

Thioethers have the form R-S-R’. These compounds are the

sulfur equivalents of ethers.

Sulfonium ions have the formula RR’S-'R""",i.e. where three
groups are attached to the cationic sulfur center. Dimethy-
Isulfoniopropionate (DMSP; (CHj3),S™ CH,CH,COO) is a
sulfonium ion, which is important in the marine organic

sulfur cycle.

Thiols (also known as mercaptans) have the form R-SH.

These are the sulfur equivalents of alcohols.

Thiolates ions have the form R-S". Such anions arise upon

treatment of thiols with base.

Sulfoxides have the form R-S(=0)-R’. The simplest

sulfoxide, DMSO, is a common solvent.

Sulfones have the form R-S(=0),-R’. A common sulfone is
sulfolane C4HgSO,.
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APPLICATIONS:
1. One of the direct uses of sulfur is in vulcanization of rubber.

2. Elemental sulfur is mainly used as a precursor to other
chemicals. Approximately 85% (1989) is converted to sulfuric
acid (HZSO4),

3. Sulfur compounds are also used in detergents, fungicides,

dyestuffs, and agrichemicals.
4. Sulfur is an ingredient in some acne treatments.

5. An increasing application is as fertilizer. Standard sulfur is
hydrophobic and therefore has to be covered with a surfactant
by bacteria in the ground before it can be oxidized to sulfate.
This makes it a slow release fertilizer, which cannot be taken up

by the plants instantly.

6. Sulfites, derived from burning sulfur, are heavily used to bleach
paper.

7. They are also used as preservatives in dried fruit.

8. Magnesium sulfate, better known as Epsom salts, can be used as

a laxative, a both additive, an exfoliant, a magnesium

supplement for plants, or a desiccant.

BIOLOGICAL ROLE:
1. Sulfur is an essential component of all living cells.

2. Inorganic sulfur forms a part of iron-sulfur clusters, and sulfur
is the bridging ligand in the CuA site of cytochrome c oxidase, a
basic substance involved in utilization of oxygen by all aerobic
life.
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3. Sulfur may also serve as chemical food source for some

primitive organisms:
4. Sulfur is a part of many bacterial defense molecules.

5. In plants and animals the amino acids cysteine and methionine
contain sulfur, as do all polypeptides, proteins, and enzymes

which contain these amino acids.

6. Disulfide bonds (S-S bonds) formed between cysteine residues
in peptide chains are very important in protein assembly and

structure.
TRADITIONAL MEDICAL ROLE FOR ELEMENTAL SULFUR:

In traditional medical skin treatment which predates modern era of
scientific medicine, elemental sulfur has been used mainly as part of
creams to alleviate various conditions such as psoriasis, eczema and acne.
The mechanism of action is not known, although elemental sulfur does
oxidize slowly to sulfurous acid, which in turn (though the action of

sulfite) acts as a mild reducing and antibacterial agent.
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IRON

CHEMICAL ASPECT

Iron is a chemical element with the symbol Fe (Latin: ferrum) and
atomic number 26. Iron is a group 8 and period 4 element. Iron is a

lustrous, silvery soft metal. It is one of the few ferromagnetic elements.

Iron and nickel are notable for being the final elements produced
by stellar nucleosynthesis, and are therefore the heaviest elements which
do not require a red giant or supernova for formation. Iron and nickel are
therefore the most abundant metals in metallic meteorites and in the
dense-metal cores of planets such as Earth. Iron and iron alloys are also

the most common source of ferromagnetic materials in everyday use.

TABLE : 2.3 GENERAL INFORMATION OF IRON

Name, symbol, number Iron,Fe,26

Chemical series Transition metals

Group, period, block 8,4,d

Appearance Lustrous metallic with a
grayish tinge

Standard atomic weight 55.845(2)g.mol™

Electron configuration [Ar] 3d° 4s°

Electrons per shell 2,8,14,2
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TABLE : 2.4 PHYSICAL PROPERTIES OF IRON

Phase Solid
Density (near r.t.) 7.874g.cm™
Liquid density at m.p 6.98g.cm™
Melting point 1811 K

(1538 °C, 2800°F)

Boiling point 3134 K

(2862 °C,5182 °F)

OCCURRENCE:

Iron is believed to be the sixth most abundant element in the
universe, formed as the final act of nucleosynthesis by carbon burning in
massive stars. While it makes up about 5% of the Earth’s crust, the
earth’s core is believed to consist largely of an iron-nickel alloy
constituting 35% of the mass of the Earth as a whole. Iron is consequently
the most abundant element on Earth, but only the fourth most abundant
element in the Earth’s crust.(1) Most of the iron in the crust is found
combined with oxygen as iron oxide minerals such as hematite and
magnetite. About 1 in 20 meteorites consist of the unique iron-nickel
minerals taenite (35-80% iron) and kamacite (90-95% iron). Although
rare, meteorites are the major form of natural metallic iron on the earth’s
surface.

The reason for Mar’s red colour is thought to be an iron oxide rich
soil.
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CHARACTERISTICS:

Iron is a metal extracted mainly from the iron ore hematite. It
oxidises readily in air and water to form Fe,O3 and is rarely found as a
free element. In order to obtain elemental iron, oxygen and other
impurities must be removed by chemical reduction. The properties of iron
can be modified by alloying it with various other metals and some non-

metals, notably carbon and silicon to form steels.

Iron (as Fe®*, ferrous ion) is a necessary trace element used by
almost all living organisms. The only exceptions are several organisms
that live in iron-poor environments and have evolved to use different
elements in their metabolic processes, such as manganese instead of iron
for catalysis, or hemocyanin instead of hemoglobin. Iron-containing
enzymes, usually containing heme prosthetic groups, participate in
catalysis of oxidation reactions in biology, and in transport of a number

of soluble gases.
IRON COMPOUNDS:

» lron oxides (FeO, Fes04, and Fe,Os3) are ores used for iron
production. They are common components of terrestrial
rocks.

» Iron (I11) acetate (Fe(C,Hs0,); is used in the dyeing of cloth.

» lron (111) ammonium oxalate (Fe(NH,4)s (C,04),) is used in
blueprints.

> Iron(l11) arsenate (FeAsO,) is used in insecticide.

> lron (111 chloride (FeCly) is used: in water purification and
sewage treatment, in the dyeing of cloth, as a coloring agent
in paints, as an additive in animal feed, and as an etching

material for engravement, photography and printed circuits.
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HISTORY:

Iron (111) chromate (Fe,(CrOy)s) is used as a yellow pigment
for paints and ceramic.

Iron (111) hydroxide (Fe(OH)s) is used as a brown pigment
for rubber and in water purification systems.

Iron (I11) phosphate (FePO,) is used in fertilizer and as an
additive in human and animal food.

Iron (I1) acetate (Fe(C,H30,), is used in the dyeing of fabrics
and leather, and as a wood preservative.

Iron (I1) gluconate (Fe(C¢H1107),) is used as a dietary
supplement in iron pills.

Iron (I1) oxalate (FeC,0O,4) is used as yellow pigment for
paints, plastics, glass and ceramic, and in photography.

Iron (I1) sulfate (FeSQO,) is used in water purification and
sewage treatment systems, as a catalyst in the production of
ammonia, as an ingredient in fertilizer and herbicide, as an
additive in animal feed, in wood preservative and as an
additive to flour to increase iron levels. Experimental iron
fertilization of areas of the ocean using iron (I1) sulfate has
proven successful in increasing plankton growth. P17
Iron-Fluorine complex (FeFg)* is found in solutions
containing both Fe(l11) ions and fluoride ions.

Potassium Ferrate (K,FeO,4) contains a tetra-oxo anion of

iron in its highest known Oxidation State.

The first iron used by mankind during prehistory came from

meteors. The smelting of iron in bloomeries probably began in Anatolia,

India or the Caucasus in the second millennium BC or the later part of the

preceding one. Cast iron was first produced in China about 550 BC, but
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not in Europe until the medieval period. During the medieval period,
means were found in Europe of producing wrought iron from cast iron (in
this context known as pig iron) using finery forges. For all these

processes, charcoal was required as fuel.
PRODUCTION OF IRON FROM IRON ORE:

The production of iron is a process unless the desired final product
is cast iron. The first stage is to produce pig iron in a blast furnace. The

second is to make wrought iron from pig iron.

Pig iron is not pure iron, but has 4-5% carbon dissolved in it with
small amounts of other impurities like sulfur, magnesium, phosphorus
and manganese. As the carbon is the major impurity, the iron (pig iron)
becomes brittle and hard. This form of iron is used to cast articles in

foundries such as stoves, pipes, radiators, lamp-posts and rails.

Alternatively pig iron may be made into steel (with up to about 2%
carbon) or wrought iron (commercially pure iron). Various processes
have been used for this, including finery forges, puddling furnaces,
Bessemer converters, open hearth furnaces, basic oxygen furnaces, and
electric arc furnaces. In all cases, the objective is to oxidise some or all of
the carbon, together with other impurities. On the other hand, other

metals may be added to make alloy steels.

The hardness of the steel depends upon its carbon content. The
higher the proportion of carbon, the greater the hardness and the lesser
the ductility. The properties of the steel can also be changed by tempering
it. To harden the steel, it is heated to red hot and then cooled by
quenching it in the water. It becomes harder and more brittle. This steel is
then heated to a required temperature and allowed to cool. The steel thus

formed is less brittle.
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IRON IN BIOLOGY:

Iron is essential to nearly all known organisms. In cells, iron is
generally stored in the centre of metalloproteins, because “free" iron --
which binds non-specifically to many cellular components -- can catalyse
production of toxic free radicals. Iron deficiency can lead to iron

deficiency anemia.

In animals, plants, and fungi, iron is often incorporated into the
heme complex. Heme is an essential component of cytochrome proteins,
which mediate redox reactions, and of oxygen carrier proteins such as
hemoglobin, myoglobin, and leghemoglobin. Inorganic iron also
contributes to redox reactions in the iron-sulfur clusters of many
enzymes, such as nitrogenase (involved in the synthesis of ammonia from
nitrogen and hydrogen) and hydrogenase. Non-heme iron proteins include
the enzymes methane monooxygenase (oxidizes methane to methanol),
ribonucleotide reductase (reduces ribose to deoxyribose; DNA
biosynthesis), hemerythrins (oxygen transport and fixation in marine
invertebrates) and purple acid phosphatase (hydrolysis of phosphate

esters).

Iron distribution is heavily regulated in mammals, partly because
iron has a high potential for biological toxicity. Iron distribution is also
regulated because many bacteria require iron, so restricting its availability
to bacteria (generally by sequestering it inside cells) can help to prevent
or limit infections. This is probably the reason for the relatively low
amounts of iron in mammalian milk. A major component of this
regulation is the protein transferrin, which binds iron absorbed from the

duodenum and carries it in the blood to cells.[*®!
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NUTRITION AND DIETARY SOURCES:

Good sources of dietary iron include red meat, fish, poultry, lentils,
beans, leaf vegetables, tofu, chickpeas, black-eyed peas, fortified bread,
and breakfast cereals. Iron in low amounts is found in molasses, teff and
farina. Iron in meat is more easily absorbed than iron in vegetables (haem
iron),™ but hemoglobin from red meat has effects which may increase

the likelihood of colorectal cancer.

Iron provided by dietary supplements is often found as iron (lI)
fumarate, although iron sulfate is cheaper and is absorbed equally well.
Elemental iron, despite being absorbed to a much smaller extent (stomach
acid is sufficient to convert some of it to ferrous iron), is often added to
foods such as breakfast cereals or "enriched" wheat flour (where it is
listed as "reduced iron™ in the list of ingredients). Iron is most available to
the body when chelated to amino acids - iron in this form is ten to fifteen
times more bioavailable than any other, and is also available for use as a
common iron supplement. Often the amino acid chosen for this purpose is
the cheapest and most common amino acid, glycine, leading to "iron
glycinate” supplements. The RDA for iron varies considerably based on
age, gender, and source of dietary iron (heme-based iron has higher
bioavailability)."! Infants may require iron supplements if they are not
breast-fed. Blood donors and pregnant women are at special risk of low

iron levels and are often advised to supplement their iron intake.
REGULATION OF IRON UPTAKE:

Excessive iron can be toxic, because free ferrous iron reacts with
peroxides to produce free radicals, which are highly reactive and can

damage DNA, proteins, lipids, and other cellular components. Thus, iron
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toxicity occurs when there is free iron in the cell, which generally occurs

when iron levels exceed the capacity of transferrin to bind the iron.

Iron uptake is tightly regulated by the human body, which has no
regulated physiological means of excreting iron. Only small amounts of
iron are lost daily due to mucosal and skin epithelial cell sloughing, so
control of iron levels is mostly by regulating uptake. However, large
amounts of ingested iron can cause excessive levels of iron in the blood
because high iron levels can damage the cells of the gastrointestinal tract,
preventing them from regulating iron absorption. High blood
concentrations of iron damage cells in the heart, liver and elsewhere,
which can cause serious problems, including long-term organ damage and

even death.

Humans experience iron toxicity above 20 milligrams of iron for
every kilogram of mass, and 60 milligrams per kilogram is a lethal
dose.”™ Over-consumption of iron, often the result of children eating
large quantities of ferrous sulfate tablets intended for adult consumption,
is one of the most common toxicological causes of death in children
under six. The DRI lists the Tolerable Upper Intake Level (UL) for adults
as 45 mg/day. For children under fourteen years old the UL is 40 mg/day.

Regulation of iron uptake is impaired in some people as a result of
a genetic defect that maps to the HLA-H gene region on chromosome 6.
In these people, excessive iron intake can result in iron overload
disorders, such as hemochromatosis. Many people have a genetic
susceptibility to iron overload without realizing it or being aware of a
family history of the problem. For this reason, it is advised that people
not take iron supplements unless they suffer from iron deficiency and
have consulted a doctor. Hemochromatosis is estimated to cause disease
in between 0.3 and 0.8% of Caucasians.
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The medical management of iron toxicity is complex, and can
include use of a specific chelating agent called deferoxamine to bind and

expel excess iron from the body.

HUMAN IRON METABOLISM

Human iron metabolism is the set of chemical reactions
maintaining human homeostasis of iron. Iron is an essential element for
most life on Earth, including human beings. The control of this necessary
but potentially toxic substance is an important part of many aspects of
human health and disease. Hematologists have been especially interested
in the system of iron metabolism because iron is essential to red blood
cells. Most of the human body’s iron is contained in red blood cell’s
hemoglobin, and iron deficiency anemia is the most common type of

anemia.

Understanding this system is also important for understanding

diseases of iron overload, like hemochromatosis.

Recent discoveries in the field have shed new light on how humans
control the level of iron in their bodies and created new understanding of

the mechanisms of several diseases.
IMPORTANCE OF IRON REGULATION:

Iron is an absolute requirement for most forms of life, including
humans and most bacterial species. Because plants and animals all use

iron, iron can be found in a wide variety of food sources.

Iron is essential to life, because of its unique ability to serve as

both an electron donor and acceptor.

Iron can also be potentially toxic. Its ability to donate and accept
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electrons means that if iron is free within the cell, it can catalyze the
conversion of hydrogen peroxide into free radicals. Free radicals can
cause damage to a wide variety of cellular structures, and ultimately kill
the cell. To prevent that kind of damage, all life forms that use iron bind
the iron atoms to proteins. That allows the cells to use the benefits of iron,

but also limit its ability to do harm.

The most important group of iron-binding proteins contain the
heme molecules, all of which contain iron at their centers. Humans and
most bacteria use variants of heme to carry out redox reactions and
electron transport processes. These reactions and processes are required
for oxidative phosphorylation. That process is the principal source of

energy for human cells; without it, our cells would die.

Humans also use iron in the hemoglobin of red blood cells, in order
to transport oxygen from the lungs to the tissues and to export carbon
dioxide back to the lungs. Iron is also an essential component of
myoglobin to store oxygen in muscle cells.

HOW THE BODY GETS ITS IRON:

Most of the iron in the body is hoarded and recycled by the
reticuloendothelial system which breaks down aged red blood cells.
However, people lose a small but steady amount by sweating and by
shedding cells of the skin and the mucosal lining of the gastrointestinal
tract. The total amount of loss for healthy people in the developed world
amounts to an estimated average of 1 mg a day for men, and 1.5-2 mg a
day for women with regular menstrual periods. People in develop-ping
countries with gastrointestinal parasitic infections often lose more.

This steady loss means that people must continue to absorb iron.
They do so via a tightly regulated process that under normal
circumstances protects against iron overload.
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ABSORBING IRON FROM THE DIET :

Like most mineral nutrients, iron from digested food or
supplements is almost entirely absorbed in the duodenum by enterocytes
of the duodenal lining. These cells have special molecules that allow

them to move iron into the body.

To be absorbed, dietary iron must be in its ferrous Fe** form. A
ferric reductase enzyme on the enterocytes’ brush border, Dcytb, reduces
ferric Fe®* to Fe** A protein called divalent metal transporter 1 DMT1,
which transports all kinds of divalent metals into the body, then transports

the iron across the enterocyte’s cell membrane and into the cell.

These intestinal lining cells can then either store the iron as ferritin
(in which case the iron will leave the body when the cell dies and is
sloughed off into feces) or the cell can move it into the body, using a
protein called ferroportin. The body regulates iron levels by regulating
each of these steps. For instance, cells produce more Dcytb, DMT1 and

ferroportin in response to iron deficiency anemia

Our bodies’ rates of iron absorption appear to respond to a variety
of interdependent factors, including total iron stores, the extent to which
the bone marrow is producing new red blood cells, the concentration of
hemoglobin in the blood, and the oxygen content of the blood. We also
absorb less iron during times of inflammation. Recent discoveries
demonstrate that hepcidin regulation of ferroportin is responsible for the

syndrome of anemia of chronic disease.

While Dcytb and DMTL1 are unique to iron transport across the
duodenum, ferroportin is distributed throughout the body on all cells
which store iron. Thus, regulation of ferroportin is the body’s main way

of regulating the amount of iron in circulation.
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REASONS FOR IRON DEFICIENCY:

Functional or actual iron deficiency can result from a variety of

causes, explained in more detail in the article dedicated to this topic.

These causes can be grouped into several categories:

0

Increased demand for iron, which the diet cannot accommodate.
Increased loss of iron (usually through loss of blood).

Nutritional deficiency. This can either be the result of failure to
eat iron containing foods, or eating a diet heavy in food that
reduces the absorption of iron, or both.

Inability to absorb iron because of damage to the intestinal
lining. Examples of causes of this kind of damage include
surgery involving the duodenum, or diseases like Crohn’s or
celiac sprue which severely reduce the surface area available for
absorption.

Inflammation leading to hepcidin-induced restriction on iron

release from enterocytes.

REGULATION BY LOCATION:

In summary, regulation of iron levels are a task of the whole body,

as well as for individual cells. When body levels of iron are too low then

hepcidin in the duodenal epithelium is decreased. This causes an increase

in ferroportin activity, stimulating iron uptake in the digestive system.

Vice versa in iron surplus.

In individual cells, an iron deficiency causes responsive element

binding protein to iron responsive elements on mMRNAs for transferrin

receptors, resulting in increased production of transferrin receptors. These

receptors increase binding of transferrin to cells, and therefore stimulating

iron uptake.
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DISEASES OF IRON REGULATION:

The exact mechanisms of most of the various forms of adult
hemochromatosis, which make up most of the genetic iron overload
disorders, remain unsolved. So while researchers have been able to
identify genetic mutations causing several adult variants of
hemochromatosis, they now must turn their attention to the normal

function of these mutated genes.
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MATERIALS AND METHODS

In this dissertation the GANDAGA CHENDURAM was taken as a
compound drug study. This drug was prepared as per to specification

given in Bogar 700 Page No.51
COLLECTION OF THE TESTED DRUGS:

Gandagam (sulphur) and Iron was bought from raw drug store at

Government Siddha Medical College Palayamkottai.
PURIFICATION OF SULPHUR:

Impured sulphur is put into the steel bowl and mixed into the cow’s
butter becoming melting and then dipped into cow’s milk. This process is
repeated for 30 times & to get purified sulphur. Fresh milk can be used in

every washing.
PURFICATION OF IRON:

Impured iron is put into the furnace and then boiled upto the red
discolouration and dipped it into the vinegar, sesamum oil, cow’s urine
and decoction of Dolichos biflorus (Horse gram) upto 3 times

respectively and washed it in a freshwater for every process.
INGREDIENTS:

e Purified sulphur

e Purified Iron

e \Water of Limestone.
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PREPARATION OF THE TESTED DRUG (GANDAGA CHENDURAM):

1575 grams of purified sulphur and 525 grams of purified iron is
put into the appothekaric mortar & pestle (Kalvam). It was ground with
the water of limestone for 7 days and then placed it in a pot which is
made in an earthern ware and then burnt it. The melting process
continues, till the smoke will ceased and to get the gandaga chenduram.

The end product (Gandaga Chenduram) is reddish black in colour.
DOSE:

500 mg along with honey, twice a day before meals.
ROUTE OF ADMINISTRATION:

Enteral route

This prepared Gandaga chenduram used for the following

methods
¢ Bio - Chemical analysis
¢ Pharmacological analysis
+ Toxicity study
+ Geochemical analysis
¢ Anti Microbial analysis
++ Clinical assessment

+ Bio Statistical analysis.
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BIO - CHEMICAL ANALYSIS OF GANDAGA
CHENDURAM

PREPARATION OF THE EXTRACT

100mgs of chenduram is weighed accurately and placed into a

clean beaker and added a few drops of concentrated HCL and evaporated

it well. After evaporation cooled the content and added a few drops of

conc. Nitric acid and evaporated it well. After cooling the content add

20ml of distilled water and dissolved it well.

Then it is transferred to

100ml volumetric flask and made up to 100ml with distilled water. Mix

well Filter it. Then it is taken for analysis.

TABLE : 2.5 QUALITATIVE ANALYSIS OF GANDAGA

CHENDURAM

S.No EXPERIMENT OBSERVATION | INFERENCE

1. Test for Calcium : 2ml of | A white Indicates the
the above prepared extract is | precipitate is presence of
taken in a clean test tube. 2ml | formed calcium.
of 4% Ammonium oxalate
solution is added to it.

2. Test for Sulphate: 2ml of the | A white Indicates the
extract is added to 5% barium | precipitate is presence of
chloride solution formed sulphate

3. Test for Chloride : The | A white Indicates the

extract is treated with silver

nitrate solution

precipitate is

formed

presence of

Chloride.
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4, Test for Carbonate : The | No brisk Absence of
substance is treated with | effervessence is Carbonate.
concentrated HCL. formed

5. Test for Zinc : The extract is | No white Absence of Zinc
added with potassium ferro | precipitate is
cyanide solution . formed

6. Test for Iron — Ferric : The | Blue colour is Indicates the
extract is treated with | formed presence of
concentrated Glacial acetic ferric Iron.
acid and potassium ferro
cyanide.

7. Test of Iron Ferrous: The | Blood red colour | Indicates the
extract is treated  with | is formed presence of
concentrated Nitric acid and ferrous Iron.
ammonium thio- cyanate.

8 Test for Phosphate: The | No yellow Absence of
extract is treated with | precipitate is Phosphate.
ammonium Molybdate and | formed
concentrated nitric acid.

9. Test for Albumin The | No Yellow Absence of
extract is treated with | precipitate is Albumin,
Esbach’s reagent. formed

10. | Test for Tannic Acid: The | No blue black | Absence of
extract is treated with ferric | precipitate is Tannic Acid.
chloride. formed

11. | Test for Unsaturation It gets Indicates the

Potassium permanganate

solution is added to the

extract.

decolourised

presence of
unsaturated

compound.
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12. | Test for the Reducing | No Colour change | Absence of
Sugar: 5ml of Benedict’s | occurs. Reducing
qualitative solution is taken in Sugar.

a test tube and allowed to boil
for 2 mts and added 8-10
drops of the extract and again

boil it for 2 mts.

13. | Test for Amino Acid : One | No violet colour is | Absence of
or two drops of the extract is | formed Amino acid.
placed on a filter paper and
dried it well. After drying
1% Ninhydrin is sprayed over

the same and dried it well.

Inference:

The given sample of drug GANDAGA CHENDURAM Contains
calcium, sulphate, chloride, ferric-iron, ferrous iron & unsaturated

compound.
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GEO-CHEMICAL ANALYSIS
METHODOLOGY FOR ANALYSIS OF METALS
BY ATOMIC ABSORPTION
SPECTROMETER
PRINCIPLE:

Atomic absorption is the process that occurs when a ground state
absorbs energy in the form of light of a specific wavelength and is
elevated to an excited state. The amount of light energy absorbed at this
wavelength will increase as the number of atoms of the selected element
in the light path increase. The relationship between the amount of light
absorbed and the concentration of analytes present in known standards
can be used to determine unknown sample concentration by measuring

the amount of light they absorb.

The absorption of light is proportional to the concentration of free

atoms in the flame is given by Lambert-beer law.
Absorbance = log 10 1¢/1=k.c.l
Where,

lo = intensity of incident radiation emitted by the light source. I; =
intensity of transmitted radiation. c=concentration of sample (free atoms)

k=constant, | = path length.
METHODOLOGY FOR METAL ANALYSIS
a) SAMPLE COLLECTION:

The dried samples will be grinded and powdered in an agate pestle
and mortar.  Samples will be labeled and stored in pre-cleaned

polyethylene bottles for further analysis.
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b) REAGENTS AND APPARATUS:

All the reagents such as HCL & HNO; purchased from MERCK
(Analytical Grade). Millipore water will be used for all analytical work
and all the glassware’s Polyethylene bottles, Pipette tips and others will
be washed with 1% HCL, rinsed with de-ionized water before preparing

standards, reagents and samples.
¢) DIGESTION OF SAMPLES (SAMPLE PREPARATION):

A Multiwave 3000 micro oven system (from Anton paar, USA)
with 16 position Teflon vessels with capping is being used here. The
digestion vessels are provided with a controlled pressure, temperature and
release valve. Before use, all Teflon vessels are soaked with 10% HNO:;.
The system is initially programmed by giving gradual rise of 20%, 40%
and 50% power for 5, 15 and 20 minutes respectively for the due
warming up. The powder samples are being used without any further
treatment for sample preparation. 0.1 g of sample is weighed into the
Teflon vessels followed by digestion mixture of HCL & HNOsin the
ration of 3:1

The resulting solution after microwave digestion is filtered through
whatman # 40 filter paper (if necessary) and diluted to 50 ml with de-
ionized water. A sample blank containing only acid mixture is prepared
at the same time. The method of standard addition is generally adapted to

calibrate the instrument before going for the observation of the samples.
DETERMINATION OF METALS:

All the atomic measurements are carried out with Perkin Elmer
model 400/HGA900/AS800 coupled with Mercury Hydride System -15
(MHS -15). The lamps of Hallow cathode Lamp (HCL) for Fe, Cu, Mn,
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Zn, Ni, Co and Electrode less Discharge Lamp (EDL) for Cd, Pb, Hg &
As analysis are used as a light source to provide specific wavelength of
the elements to be determined and high purity (99.999%) Acetylene,
Nitrous oxide are used to provide constant thermal energy for atomization
process and Argon gas used for carrier gas purging purposes for Graphite

furnace.
CALIBRATION OF INSTRUMENTS:

More than three working standard solution of elements to be
determined are prepared, covering the concentration range as
recommended by the manufacturer of the instrument for the elements to
be determined. Before the analysis of samples, the instruments will be
calibrated with prepared working standard solution. The calibration
curves will be obtained for concentration vs. absorbance data statistically
analyzed. Calibration of the instrument will be repeated periodically
during operations and blanks will be carried with each set of 10 samples
or aspirate any one of the prepared working standard for every 10
samples to check the instrument drift and to validate analytical
procedures and performance. Reagent blank reading will be taken and
necessary correction will be made during the calculation of concentration

of various elements.

FE,CU,MN,ZN,CD,PB,CO,&NI ETC., METALS ANALYSIS
(FLAME AAS / GRAPHITE FURNACE)

After calibrating the instrument with prepared working standard,
the digests liquid sample’s solution is subjected to analysis of Fe, Cu,
Mn, Zn, Ni Co by AAS flame and As by furnace with specific
instrumental conditions as given by instruments manufacturer. Introduce

the solution into flame, record the reading, using the mean of the three
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reading and quantified the concentration of the metals in the given
samples against the standard calibration curve obtained from
Concentration vs. Absorbance of the prepared known concentration on

the day of the analysis.
HG ANALYSIS BY COLD VAPOUR METHOD:

After Calibrating the instrument with prepared working standard,
the 10ml of digests liquid sample’s pipette out to a specific container of
Mercury Hydride system analyzer followed by adding 1.5% of HCL of 10
ml as diluents for each flask and blank, 3% of NaBH, solution in 1% of
NaOH is run through the reaction flask to quartz cell with out heating
against the calibration curve obtained from concentration vs. absorbance

of the prepared known concentration on the day of the analysis.
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CENTRE FOR ADVANCED RESEARCH IN INDIAN SYSTEM OF
MEDICINE

(CARISM)

SASTRA UNIVERSITY, THANJAVUR - 613 402.

Metals Analysis Report

Authorised Drug Testing Laboratory Approved By The Drug
Controller, Govt. of Tamil Nadu.

Instrument used : Atomic Absorption Spectrometer A Analyst
400/HGA900/AS800/MHS 15.

Units in ppm

TABLE : 2.6 HEAVY METAL ANALYSIS

Sample

Fe Cu Mn Zn Ni Co Cr Cd Pb Hg As
Name
Gandaga 12.640 | 8.6125 | 7.7350 | 2.4950 | 0.4242 | 0.0875 | 1.9700 | 0.0128 | 0.9545 | 0.1971 | 0.3955

Chenduram
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PHARMACOLOGICAL ANALYSIS

PHARMACOLOGICAL ANALYSIS OF TRIAL MEDICINE:

Study of the haematinic effect of Gandaga Chenduram on
Albino rats. To prove its haematinic effect of which Gandaga
Chenduram an attempt was made to study its effect using “Albino rats”.

For this purpose rats are made anaemic by the following procedure.
ARTIFICIALLY INDUCED IRON DEFICIENCY :

The albino rats taken for this experiment were kept in an
aluminium cages and provided with drinking water and milk, free from
iron. The administration of the iron preparation under investigation was
started when the haemoglobin level fell to 6-6.5 gram/100ml. At the
beginning of the experiment Hb mg% were determined.

STUDY ON RATS:

The albino rats were first divided into 2 equal groups with five rats
in each group the first group received Gandaga Chenduram 20mg/100 gm
of body weight with honey. The second group received normal diet. All
the above procedures were continued for five weeks in once a day the
haemoglobin levels of rats were measured, I, II, Ill, IV, V weeks. The

results observed are tabulated in the following chart.
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TABLE : 2.7 STUDY OF HAEMATINIC EFFECT OF USING THE
DRUG OF GANDAGA CHENDURAM

S.No | Drugs Initial After Drug Administration Remarks
Reading T Snd 37 4" 5
Week | Week | Week | Week | Week
1 Control 5.6 gm 56 gm | 55gm |5.3gm |[5.2gm |5.0gm | Average
(Water) 5.8gm 58gm |5.6gm |5.4gm |[5.2gm |5.0gm |5.3gm
6.4 gm 6.4gm | 6.2gm | 6.0gm [5.7gm |5.3gm
6.6 gm 6.6 gm | 6.5gm | 6.4gm | 6.0gm |5.7gm
6.7 gm 6.7gm | 6.6gm | 6.4gm |6.1gm |5.7gm
6.0 gm 6.0gm | 6.0gm |5.7gm | 5.4gm |5.0gm
2 Test brug 5.8 gm 6.2gm | 7.0gm |8.0gm |9.2gm |11.0gm |11.4gm
Gandaga
Chenduram 6.0 gm 6.5gm | 7.2gm | 8.4gm | 9.5gm | 11.5gm
5.9gm 6.5gm | 7.2gm | 8.2gm | 9.5gm | 11.5gm
6.2 gm 6.6 gm | 7.4gm | 8.5gm | 9.7gm | 11.7gm
6.5 gm 7.0gm | 7.6gm | 8.5gm | 9.8gm |11.6gm
6.1gm 6.8gm | 7.3gm | 8.2gm | 9.3gm | 11.3gm

Result:

This table shows that the test drug Gandaga Chenduram has got

significant haematinic action.
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TOXICITY STUDY OF “GANDAGA CHENDURAM”

This result is taken from the studies, conducted at the Centre for
Advanced Research in Indian system of Medicine, SASTRA University,
Thanjavur, during the year 2008.

STUDY PATTERN:

Acute toxicity study was carried out using fresh wistar albino rats
with either sex. The animals were used for four months old with more or

less equal weights.
ACUTE TOXICITY STUDY:

The research work was carried out in the animal house attached to
the Centre for Advanced Research in Indian system of Medicine,
SASTRA University, Thanjavur, during the year 2008.

SELECTION OF ANIMALS:

Fresh animals were selected for the experiment. They were
isolated and made accustomed to the laboratory conditions. 10 rats were

selected and divided into 5 groups, each group consisting of 2 rats.

DOSE LEVELS:
Group | : 100mg/animal.
Group Il : 200mg/animal
Group I : 400mg/animal
Group IV 800mg/animal
GroupV 1600mg/animal

Route of administration : Oral.
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PREPATIONS OF THE TEST DRUG (GANDAGA CHENDURAM)
FOR ADMINISTRATION .

The drug was weighted and suspended with equal quantity of
lemon juice. It was ground well and administered. The preparation was
done in such a way, so as 1ml of the suspension contained 400 mg of the

drug.
The drug was administered once in the morning and observed.
OBSERVATIONS:

The following details were recorded before the beginning of drug

administration.
Body weight of animals.
Haematological investigation.

The above parameters were recorded upto 14 days and the results

were tabulated below the table.
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TABLE : 2.8 ACUTE TOXICITY STUDY - HAEMATOLOGY

RESULTS

Drug : Gandaga Chenduram.

S.No. Parameters Pre-treament Pre-treament
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
1. Total count
(TC) Cells/Cu 7600 7400 | 7000 | 6800 | 7100 | 7700 | 7900 | 7300 | 9100 | 8600
mm
2 Differential
count (DC)
Neutrophils 31 33 37 40 43 29 34 | 432 36 38
Lymphocytes 67 63 600 60 54 64 63 64 64 62
Monocytes - - - - - - -
Eosinophils 2 4 3 - 3 7 3 4 - -
3 Haemoglobin
11.8 120 | 11.8 | 114 | 12.0 | 12.0 | 12.2 | 120 | 12.2 | 1238
(Hb) gm/di
4 RBC Normocytic Normochromic and No immature cells seen
Morphology
5 Weight of the
125 140 | 135 | 140 | 125 | 130 | 140 | 135 | 130 | 125
animal (gm)
Result :

The heamatology profile of Gandaga Chenduram treated rats reveal

normal findings. No abnormalities / No significant pathology.
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Processing for Histopathological study:

The tissue samples were collected for the histopathological study.
The study report was given by Dr.G.Victor Rajamanickam Ph.D. at
Advanced research in Indian System of Medicine, SASTRA, Thanjavor.

The tabular column shows in tested parameters and changes in

histopathological specimen work also documented.
Result:
LDsy — 1600 mg/ animal

The single oral dose upto 1600 mg / animal of Gandaga
Chenduram did not produce any mortality, even within 24 hours and upto
14 days of drug administration. No significant haematological changes

occurred.
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ANTI-MICROBIAL (BACTERIAL) ACTIVITY OF

GANDAGA CHENDURAM
AIM:

To identify the anti-microbial (Bacterial) activity of Gandaga
Chenduram against Streptococcus, Staphylococcus, proteus,

Pseudomonas, E.coli and Klebsiella.

METHOD : Kirby Bauer Disc Diffusion Method
MEDIUM Mueller Hinton agar
COMPONENTS OF MEDIUM:

e Beef extract : 300gms /lit

e Agar : 17gms /lit

e Starch : 1.50gms /lit

e Casein Hydroxylate : 17.50gms /lit

e Distilled Water : 1000 ml

e pH : 7.6
PROCEDURE:

The media was prepared from the above components and poured
and dried on a Petri dish. The organism was streaked on the medium and
the test drug (1 gm drug in 10 ml of Water) was placed on the medium.
This is incubated at 37°C for one over night and observed for the

susceptibility shown up clearance around the drug.
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TABLE : 2.9 ANTI-MICROBIAL SUSCEPTIBILITY TEST

REPORT
No. Organism Susceptibility Zone of inhibition in mm
1. | Staphylococcus | Moderately Sensitive 10mm
2. | Pseudomonas Resistant -
3. | E.coli Resistant -
4. | Klebsiella Resistant -
5. | Proteus Resistant -
6. | Streptococcus Resistant -

RESULT:

The test drug Gandaga Chenduram was Moderately Sensitive

against Staphylococcus.
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CLINICAL ASSESSMENT OF GANDAGA CHENDURAM

Anaemia is the most common disorder of the blood. Anaemia is
defined as a qualitative or quantitative deficiency of haemoglobin, a
molecule found inside red blood cells (RBCs). Since haemoglobin
normally carries oxygen from the lungs to the tissues, anaemia leads to
hypoxia (lack of oxygen) in organs. Since all human cells depend on
oxygen for survival, varying degrees of anaemia can have a wide range of
clinical consequences. Anaemia is caused by the lack of iron in the body

as well.

A clinical trial on Pandu Noi was carried out at the Government

Siddha Medical College Hospital, Palayamkottai.

30 cases with full clinical data was recorded and they were
diagnosed on the basis of Siddha Principles (Mukkuttram, envagai

thervu) and modern clinical aspects.

Clinically the patients were selected as Pandu Noi according to the

following including and excluding criterias.
CRITERIA SELECTED FOR STUDY
CRITERIA FOR INCLUSION :

> Pallor of conjunctiva and nail beds.
Anorexia
Ulceration of mouth
Diarrhoea
Lassitude
Emaciation.

Palpitation

vV V V V V V VY

Dyspnoea on exertion.
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CRITERIA FOR EXCLUSION

> Chronic liver diseases
» Chronic renal diseases
» Myxoedema

> Thalasemia.
CLINICAL PATHOLOGICAL EXAMINATION

BLOOD TEST:

*

Total count

L)

7
*

w Differential count

X/
L X4

Haemoglobin

X/
L X4

Erythrocyte sedimentation rate

X/
L X4

Blood sugar

«+ Blood urea

X/
L 44

MCV- Mean corpuscular volume

*

PCV-packed cell volume

D)

URINE EXAMINATION :

s Albumin
«» Sugar

¢+ Deposits
MOTION EXAMINATION :

s Ova

s Cyst
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DRUG AND DOSAGE :

The drug Gandaga Chenduram was administered orally in a dose

of 500 mgm twice a day along with honey before food.
DIET AND MEDICAL ADVICE:

¢ Rich iron content of foods especially green leafy vegetables.
¢ Fruits, Meats, Sea foods, Nuts, Cereals, Eggs.

e Fibre diet to prevent constipation.
OBSERVATION:

The result was observed on the basis of the symptomatic relief
obtained by the patients. Out of 30 cases 11 were males and the

remaining 19 were females with the age ranging from 16 to 62.
RESULT:

Out of the 30 cases administered with Gandaga Chenduram 26
cases (86.67%) showed good response, 3 cases (10%) showed fair

response and remaining 1 case (3.33%) showed poor response.
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BIO-STATISTICAL ANALYSIS
STUDY ON THE EFFECTIVENESS OF GANDAGA
CHENDURAM IN REDUCTION OF PANDU NOI

The clinical trials were described by mean, standard deviation and
percentages. The study variables were analysed by mean and standard
deviations. The analysis of study variables and the effectiveness of drugs
were interpreted by the students paired ‘t’ test. The above analysis and
inter preations were performed by the statistical Package S.P.S.S. (13.0)
at the 5% level of significance. (P=0.05).

Results and discussions:
Gandaga Chenduram on Pandu
Description of the study subjects

The study subjects were described according to their sex and age.

The results were furnished in the below table.

TABLE : 2.10 AGE AND SEX WISE DISTRIBUTION OF STUDY

SUBJECTS.
Male Female Total
S.No. Age group
No. % No % No %
1 15-19 0 0 2 10.5 2 6.7
2 20-24 1 9.1 0 0 1 33
3 25-29 0 0 1 53 1 3.3
4 30-34 1 9.19 3 15.8 4 13.3
5 35-39 0 0 3 15.8 3 10.0
6 40-44 0 0 2 10.5 2 6.7
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7 45-49 3 27.3 15.8 6 20.0
8 50-54 3 27.3 5.3 4 13.3
9 55-59 0 0 5.3 1 3.3
10 60-64 2 18.1 15.8 5 16.7
11 65-69 1 9.1 0 1 33

Total 11 100.0 | 19 100.0 30.10 100.0

Mean 48.7 40.5 43.6

Std deviation 12.8 13.5 13.6

‘t” value 1.633

Population mean value @95% C.I. 31 to 58.2
Significance P>0.05

20+
18+
16+
141
12
10+

O N B O

AGE AND SEX WISE DISTRIBUTION OF STUDY SUBJECTS

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69

The above table - 2.10 shows the mean age of male, female and

total study subjects. The male mean age was 48.7 £ 12.8 and the female

mean age was 40.5 + 13.5. The two mean values gave the meaning of

females were lower than males.

But the remaing was not proved
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statistically. The sestets were having to same age (t=1.633, d:f=28 and
P>0.05). The total subjects mean age was 43.6 + | 13.6. The estimated
population mean at 95% confidence interval was in between 31 to 56. 2

years.
Effectiveness of Gandage Chenduram Pandu Noi.

The effectiveness of the drug was assessed by recording the

haemoglobin before starting the treatment and after at the end of the

treatment.
TABLE - 2.11 THE BEFORE AND AFTER MEAN
HAEMOGLOBIN LEVEL.
S.NO Study No of Before After Mean ‘t’ d.f | Significan
variable patients ce
Mean S.D | Mean | S.D | difference
1 Haemoglobin 30 8.9447 | 0.78 | 10.83 | 0.71 1.89 14.327 | 29 | P<0.0001

The above table 2 clearly shows the effectiveness of the drug increasing
the haemoglobin level. The mean Hb before treatment was 8.9447 +
0.78 and after at the end of the treatment, the mean Hb was 10.83 + 0.71.
The difference between the mean was 1.89. This increase of Haemglobin
level was attributed the effectiveness of Gandaga Chenduram (t=14.327,
d.f.=29 and P<0.0001).

Response of the drug:

The response of the drug was studied by prognosing as good, fair

and poor. The results are placed as follows.
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TABLE : 2.12 RESPONSE OF GANDAGA CHANDURAM IN

CURING PANDU NOL.
No of
Prognosis %

SI.No patients
1 Good 26 86.7%
2 Fair 3 10.7
3 Poor 1 3.3%
Total 30 100.0

ILLUSTRATING THE PROGNOSIS

86.67%

90.00% -
80.00% -
70.00% -
‘360.00% 7] B Good
-% 50.00% - ™ Fair

[- W
“ 40.00% - Poor

]
Z 30.00%
10%

3.33%

Good Fair Poor

20.00% -
10.00%

0.00%

Prognosis

The prognosis of the drug showed in the table - 3 illustrates the
response of the drug. The good response was observed in 86.7% patients.
Only 10.7%, 3.3% were showed fair and poor response respectively from
the above results and discussions the hypothesis “GANDAGA
CHENDURAM?” was significant by and curing the diseases PANDU

was accepted.
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TABLE : 13 ILLUSTRATING THE SEX DISTRIBUTION

S1. No Sex No.of Patients Percentage
1. Male 11 36.67%
2. Female 19 63.33%

Total 30 100%

In males, about 1mg of iron is excreted everyday through feces. In
females, the amount of iron lost from the body is very much high. This is
because of the menstruation. 1gm of hemoglobin contains 3.34 mg of
iron. Normally 100ml of blood contains 15gm of hemoglobin and about
50mg of iron (3.34x15). So if 100ml of blood is lost from the body, there
is a loss of about 50mg of iron. In females, during every menstrual cycle,

about 50ml of blood is lost and so about 25mg of iron is lost. That is why

the iron content of blood is always less in females than in males.

ILLUSTRATING THE SEX DISTRIBUTION

63.33%

70.00% 1

60.00% -

50.00% 1 36.67%
o 0

40.00%

No.of.Patients

30.00% 1 EMale
20.00% - LI Female
10.00% -

0.00%
Male Female

Sex of Patients
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OVERALL RESULTS OF TREATMENT

3.33%

i Good Il Fair .!Poor
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DISCUSSION

DEFINITION ACCORDING TO SIDDHA TRADITIONAL
TEXTS:

According to Siddha texts the disease “Pandu Noi” (Anaemia) is
caused by the increase of Azhal Kuttram in food habits. It leads to
nutritional deficiency in body, pallor of conjunctiva and nail beds, pain in
legs due to a little walk, dyspnoea on exertion, anorexia, nausea,

giddiness Fatigue, palpitation, Emasciation etc.,
urenT® Gum seugpid auLfl:

“NNB8CL 2HLES OIgaLEVS Caenaw)
ey weudend) T8 ghHg AT
D688 yeRwby LGS VT D
LS5V LSS W(HSHS VTEYD
BD58600 Yb'S SGHHS VYD
BHICW 1G)&H6MEN GG Y&§860Q)D
LNHECL LS&VAHGEHG 6)EWS VTYD
uaesr® WhHG LAY Geanad VROV LaGWL”
“urLaeT VEhESHMES SGlg. Caran gD
VARSI Heug)Seneu0 LYY Cerran &g D
AL AT LEMHOLL .67 §76
MVSSETCYAT LEYLPEW BLBHS LagHAT
sccaen auagaiG salpeud 0NNs$8s
SHVMGSN B1FNEBTBYAT SETTSHN BTG
GaaLaerm LPEIFATVENS G168 HSHEGM
)& bLARY LaeTrHedearan GSsaen urGy.”
-Grml BrLed Crmi (psed BrLed S @ (u.erewr:297)
The above signs and symptoms are relieved clinically by the
administration of the test drug (Gandaga Chenduram). The explanation is

given below.
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ACCORDING TO GUNAM:

In Gandaga chenduram, sulphur and Iron possess Astringent, sour
and bitter taste. According to panchabootham theory Astringent, sour and

bitter tastes are made up of

Astringent - Earth + Air
Sour - Earth + Fire
Bitter - Air + Space

It has veppa veeriyam. Bitter and Astringent tastes are neutralized
the pitha humour.

ACCORDING TO ACTION:
The study of Gandaga chenduram having the following actions.

+» Alterative — to alters the morbid processes of nutrition and
excretion restoring in some unknown way.

+¢ Nutrient — to nourishes the body as a whole.

+¢ Cordial (Improves blood) — Improves the quality of blood.

%+ Stomachic — To stimulate exciting functional activity of the

stomach.

ACCORDING TO BIO-CHEMICAL ANALYSIS:

Iron is important for the formation of haemoglobin, myoglobin and
other substances like cytochrome, cytochromedase, peroxidase and
catalase.

ACCORDING TO PHARMACOLOGICAL ANALYSIS:
The study of the Gandaga chenduram has got significant

haematinic activity.
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ACCORDING TO ACUTE TOXICITY STUDY:
There is no signs and symptoms of toxic effects.

ACCORDING TO HEAVY METALS ANALYSIS:
Gandaga Chenduram contains

Fe -12.640 ppm Cr -1.9700 ppm

Cu -8.6125 ppm
Mn - 7.7350 ppm

Zn - 2.4950 ppm

Cd -0.0128 ppm
Pb -0.9545 ppm

Hg -0.1971 ppm

Ni -0.4242 ppm As -0.3955 ppm
Co -0.0875 ppm
ACCORDING TO CLINICAL EVALUATION:

About 30 patients suffering from pandu Noi (Anaemia) in Govt.
Siddha medical college hospital, Palayamkottai revealed that the patients

showed.

+ Good response - 86.67 %
+ Fair response - 10%

+» Poor response - 3.33%
ACCORDING TO BIO- STATISTICAL ANALYSIS:

The tested drug Gandaga Chenduram has got significant effect

in treating pandu noi.
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SUMMARY

The tested drug Gandaga chenduram has been selected for the

study to establish its efficacy in treating pandu Noi.

Chemical and Gunapadam aspect of sulphur and Iron have been

described.

Bio-chemical analysis shows that the test drug Gandaga
Chenduram contains calcium, sulphate, chloride, ferric - Iron, ferrous

iron, and unsaturated compound.

Pharmacological analysis shows that this drug has got significant

haematinic activity.

According to acute toxicity study the test drug Gandaga chenduram

showed no toxic effects.

Heavy metal analysis by AAS was also done. The values are below
the range of WHO standard.

Clinical evaluation was carried out on 30 patients suffering from
pandu Noi in Govt. Siddha medical college hospital, palayamkottai,
revealed that the patients treated with Gandaga chenduram had obtained

excellent improvement.

Bio-statistical analysis also proved that this drug has got significant

effect in treating pandu noi.

This may showed that the tested drug Gandaga Chenduram had
potent action in relieving the signs and symptoms of pandu nei which

can be compared to iron deficiency anaemia.
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CONCLUSION

With these results it can be concluded that the tested drug

Gandaga Chenduram had showed excellent results in relieving the

signs and symptoms of the patients suffering from Pandu Noi.
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