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INTRODUCTION 

 

 

¾Á¢úÁñ ¼Ä¨ÁóÐó ¾¡Å¢Â »¡Éõ 

¯Á¢úÅÐ §À¡Ä ×«¸ó ¾¢Ã¢Å¡÷ 

«Å¢Ø ÁÉÓ¦Áõ Á¡¾¢ ÂÈ¢×ó 

¾Á¢úÁñ ¼Ä¨ÁóÐó ¾òÐÅ Á¡¦Á 

-  ¾¢ÕÁó¾¢Ãõ 

 According to above poem the Siddha science is a traditional medical system 

evolved from ancient Dravidian culture. From the root word Siddi the term Siddha was 

derived” Siddha means an objective to attain perfection. Siddha system of medicine was 

developed by our ancestors “Eighteen Siddhars”. Our ancestors attained “Ashtamaha 

Siddhi”, the endowment of eight supernatural powers. Lord Shiva is the first Siddhar who 

is believed to be the father of Siddha medicine 
(1)

.  

Siddha medicine treats both body & mind  which give relief from the root cause of 

the disease, that is complete cure is achieved. This system which deals with medicine, 

spirituality, rejuvenation, virtuality of life, and its main aim is attainment of 

wholesomeness apart from medical way of tuning human body. Siddha also known for its 

external therapy like Thokkanam, Varmam and spiritual way like Yogam including 

meditation, all of which are aimed at leading a disease free life and healthy well being 
(2)

. 

The universe consists of two essential entities, matter and energy.  The Siddhars 

name them Siva and Shakti. They denote shakthi as creation.  They two co-exist 

harmoniously and they cannot be separable.  There are primordial elements, named 

Prithuvi (Earth), Appu (Water), Theyu (Fire), Vaayu (Air) and Visumbu (Space). These 

five elements are present ubiquitously in every substance, but in different assortments 
(3)

.    

 According to the Siddha system of medicine, an individual is the microcosm 

reflecting the entire universe. The human being consists of the five primordial elements 

(Earth, Water, Fire, air, Space), Three humours (Vatham, Pitham, Kabham) and seven 

physical constituents (Saaram, Senneer, Oon, Kozhuppu, Enbu, Moolai, Sukkilam or 

Suronitham). Food is the basic building unit of the human body and formed by humours, 

tissues and wastes 
(3)

. 

 Siddha system of medicine is a holistic medical science which cares body and 

mind. Life style selections, adoption of functional foods and person oriented treatment 
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regimen are the uniqueness of Siddha system of medicine. Health is an indispensable part 

of human beings. Siddha system of medicine defines health as a comprehensive 

composition of physical, mental, spiritual, emotional, and social wellness 
(3)

. 

 

Á¢¸¢Ûõ Ì¨ÈÂ¢Ûõ §¿¡ö¦ºöÔõ á§Ä¡÷ 

ÅÇ¢Ó¾Ä¡ ±ñ½¢Â ãýÚ 

- ¾¢ÕìÌÈû (941)  

 As per the above quote, the equilibrium of three humors is considered as health 

and its disturbance and imbalance lead to the morbid state. The factors which affects the  

equilibrium are diet, stress, environment, physical activities and climatic condition. The 

ratio between Vatham, Pitham and Kabam are in the ratio of 4:2:1 respectively under 

normal body condition 

 The basis of treatment for the correction of imbalance between Tridoshas is 

dependent on the five elements. The drugs are essentially made up of the five elements. 

The equilibrium is restored by substituting a drug of the same character and composistion 

(gunam).  The correction of the imbalance is effected by substituting the drug which is 

predominantly of the opposite nature 

 According to the Siddha life style modification and food habits play an important 

role in health conditions and in curing diseases. This concept is named as Pathiyam and 

Apathiyam which is basically a list of “do‟s and don‟ts” applicable to the lifestyle. 

 

À¸Õ¿¡ Ä¡Â¢ ÃòÐ ¿¡ëüÈ¢ ¿¡üÀò ¦¾ðÎõ 

        Ò¸ÖÈ ¦Àñ½¡ý§¸¡Î ¦À¡Õó¾¢Îõ ¦À¡ñ½¡ö §¸û 

             - ÀÃÃ¡º §º¸Ãõ 

 According to Siddha system of medicine diseases are enumerated into 4448 types 

based on the tenets of mukkutra theory. But the sub classification methodology and 

classification differ from one another. However classification of the majority of the 

diseases is based on clinical symptoms or vitiation of the humors
 (4)

. 

      

 

 ±ýÉ§Å Å¡¾õ¾¡ ¦ÉýÀ ¾¡Ìõ 

      þ¸ò¾¢§¾ ÁÉ¢¾÷¸Ùì ¦¸öÔ Á¡Ú 

      -Ô¸¢ ¨Åò¾¢Â º¢ó¾¡Á½¢ (243)  
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 In Yugi vaithya chinthamani, Sage Yugi classified Vatha diseases into 80 types. 

Yugi vaithiya chinthamani classified 7 types of Suronitham among vatha diseases 
(5)

. 

They are listed below, 

1. Vatha suronitham 

2. Uthira vatha suronitham 

3. Paithiya vatha suronitham 

4. Silethuma vatha suronitham 

5. Uthara vatha suronitham 

6. Sithu vatha suronitham 

7. Vaithiya vatha suronitham 

 

 In Siddha system of medicines the drugs were broadly classified into 3 different 

groups i.e., Thathu (Inorganic like substances) Thavaram (Herbal product), & Sangamam 

(Animal products). Siddha medicine could be categorized into 2 classes based on the 

route of administration and the pharmaceutical dosage forms. 

1. Internal medicines administered through oral route are classified into 32 

categories owing to their method of preparation, shelf life, etc. 

2. There are various external therapies in Siddha system of medicines include 

medicines used as nasal, ear and eye drops. Leech therapy and Karanool therapy 

are the major therapies. These external therapies are then classified in to             

32 types 
(6)

.  

  The main aim of Siddha medicine is to balance the three humors of human body. So in 

disease conditions patients are advised to follow proper diet, medicine and disciplined 

regimen of life are advised for healthy living and to restore equilibrium of the three 

humors . 

Treatment is classified into three categories based on merit,  Dheva maruthuvam 

(Divine/Elite treatment), Manuda maruthuvam (Treatment for humans) and Asura 

maruthuvam (Surgical & Parasurgical methods intended for hardcore beings).  

 As per Yugi vaithiya chinthamani, Paithiya vatha suronitham is basically a type of 

vatha disease which occurs due to derangement of vatham humour. Likewise, pitham 

humor is also increased in this disease along with Vatham humour. According to above 

text, the symptoms are soolai(Throbbing and constant pain), body weakness, pain in the 

knee, elbow joint and also fingers, cheeks, forehead, aggressive pain present in all major 

and minor joints, fever, anemia (pallor of the body) 
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 According to Siddha system, Vatham humor is increased due to excessive 

consumption of food items like raw banana, potato, etc. Over consumption of vatham 

prone food substances generate increased amount of vayu (gas) in the intestine and travels 

through Viyana vayu (one of the 10 vayu in the body) and resides in the joints and affect 

them. 

           Rheumatoid arthritis (RA) is a chronic, debilitating, systemic disease that may 

cause inflammatory changes in tissues and organs, but cardinally attacks synoivial joints 

which are more flexible. It usually affects smaller joints of hands and feet. It is a variety 

of autoimmune disorder, caused by yet unknown factors. It occurs when the immune 

system fails to recognize the self antigens and attacks own body's tissues. Rheumatoid 

arthritis (RA) affects the investing membranous layer of joints called synovium, causing a 

painful swelling that  results in cartilage and bone erosion and develop deformity of the 

joint. Synovial membrane is the soft tissue present in the joints that secrete a lubricating 

fluid which is more clear and viscous. Apart from joint problems, rheumatoid arthritis 

may affect other organs of the body such as eyes, lungs, blood vessels and skin. About 

1% of the world population is affected by rheumatoid arthritis womens were prone to RA 

3 times more often than men. Incidence is peaked at 4
th

 and 5
th

 decade, but people of any 

age are likely to be affected. 

 Early rheumatoid arthritis affect smaller joints especially proximal inter 

phalangeal joints. As the disease progresses, symptoms often spread to other major joint 

of the body. In most cases, symptoms occur in the similar joints bilateral of the body 

exhibiting symmetry. Over time, rheumatoid arthritis can cause joint deformities, 

dislocate / subluxate and get fixed (contractures) 
(7)

.   
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AIM AND OBJECTIVES 

 

 

AIM 

 

Scientific validation of the safety and efficacy of Siddha Herbo-mineral formulation 

Arumuga  Chendhuram  at it‟s intendant  human therapeutic dosage in the management of 

Paithiya Vatha Suronitham – Advanced stage of Rheumatoid Arthritis. 

 

OBJECTIVES 

 

• To analyze the physico chemical parameters of Arumuga Chendhuram   

• To establish the safety profile of Arumuga Chendhuram in Rat model by doing 

Acute and 28-day Repeated oral toxicity studies following OECD guidelines 

• To evaluate the anti-Rheumatoid activity of the Arumuga Chendhuram in rat 

model 

• To validate the safety and efficacy of Arumuga Chendhuram in the management 

of Paithiya Vatha Suronitham by doing open labelled clinical trial 
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REVIEW OF LITERATURE 

 

 

3.1. Siddha aspect- Arumuga chendhuram 

Siddha aspect -Paithiyavatha suronitham  

 

Unarchiyaai suronithanthan migavea thumbi 

 Ookkamaaith thegamengum migavea nonthu 

Munarchiyaai muzhankaalkal muzankai yokka 

 Munaiyaana siruviral kannam netri 

Thanarchiyaaich santhusarun vaanga mengun 

 Thaattigamaaik kudainthu suramun taagum 

Panarchiyaai paantathupon meni yaagum 

 Payithiyavaatha suronitathin panbu thaanea 

     Yugi vaithiya chinthamani 

 

As per Yugi vaithiya chinthamani, Paithiya vatha suronitham is basically a type of 

vatha disease which occurs due to derangement of vatham humour. Likewise, pitham 

humor is also increased in this disease along with Vatham humour. According to above 

text, the symptoms are soolai(Throbbing and constant pain), body weakness, pain in the 

knee, elbow joint and also fingers, cheeks, forehead, aggressive pain present in all major 

and minor joints, fever, anemia (pallor of the body). 

The above verse quoted the clinical manifestations of Paithiya vatha suronitham 

 

Chendhuram (Red Oxide) 
(8)

: Metallic substances otherwise arsenical compounds are 

made into red colour powder by various process such as frying or keeping them in 

specialized pudams by grinding them with decoctions, ceyaneers, juices, etc.  Ayaveera 

chendhuram (AVC) are made by frying process and Arumuga chendhuram (ARC) are 

made by burning process. 
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3.2. Test formulation 

         The poem of the preparation and indications of chendhurams are illustrated below. 

The description of the poem is narrated in the detailed research protocol.      

 

    MWKfr; nre;J}uk; (Arumuga chendhuram) 

rPHngUF khWKfr; nre;J}u khdij 

nrg;Gjw; nfspjh FNkh 

nrfkfpO urike;J gyKld; fhe;jNko; 

nrtpfe;j nkhd;gJlNd 

ghHngUF ntz;fhu Nkhvl;L kjpAg;G 

ghq;fhd ehY gyKk; 

 

gl;rNkh lug;nghbf Sr;rpjk jhfNt 

gd;dpuz; lhf tjid 

jhHngUF fw;whiog; ghy;tpl; liuj;Jg;gpd; 

jhspjdpy; itj;J %b 

rq;ifAld; VOrPiy kz;nra; njhpj;JtpL 

rhkNkhH vl;b dsNt 

NgHngUF nre;J}u khJsk; goepwk; 

ngw;wJ nkLj;J itj;J 

Ngrhpa jphpfbfp NyhHgz ntilnfhz;L 

gphpakha;j; Njd;F ioj;Nj. 

mUsNt Nfhlhd Nfhbtpid NahbLk; 

miuthjk; tpiuthj Kk; 

MWtif %yKk; kPWvhp Fd;kKk; 

mfj;JW twl;rp adYk; 

kUshd ntb#iy kw;WKs khHr;#iy 

kq;ifaHfs; fHg;g Nuhfk; 

kfhghz;L NrhifAk; khRW fpue;jpAk; 

thl;Lq; Fly;th jKk; 

kUs;thj kpj;jKld; faNuhf kiuahg;G 

kjkPJ kjprh ukKk; 

kz;ilapb njhz;iltyp fz;lkh khiyAk; 

twl;#iy #iy AlNd 

mhpjhf nghpNahHf; sDNghf kpJthFk; 

mjdh ypjid NahjpNdd; 

Mo;e;jpJ El;gkwp #o;e;jgpzp rq;fhhp 

MWKfr; nre;J}u Nk. 

  This above formulation is indicated for various diseases when administared with variant 

adjuvant. 
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3.2.1 Mode of administration: 

 

 Route   : Enteral 

            Dosage             : 65 – 130mg 

 Vehicle  : Honey 

 

Therapeutic Indications:   Hernia, Hemorrhoids, Peptic ulcer, Neuritis, Throbbing 

pain, Uterus disorders, Anaemia, Anasarca, Chronic ulcers, Vali/Azhal diseases, 

Lymphadenitis, Schizophrenia, Diarrhea, Chronic headache, Tonsillitis and Pharyngitis.  

 

3.3. Ingredients used in the preparation of ARC 

 

3.3.1. Plant Origin                                                 

 

 

    

           Plate 3.3.1: Aloe barbadensis                             Plate 3.3.2: Juice of Aloe vera 

 

 

3.3.2. Family:  Asphodelaceae  

  Acrid climates are much favourable for the growth of Aloevera and it is widely 

distributed in India and other acrid area. The species is frequently cited as herbal 

medicine 
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Biologically active components 

         Aloe vera contains of biologically active compounds, are acetylated mannas, 

polymannas, anthro quinine, e-glycosides, anthrax quinine and various lectines. Mannas 

is a plant polysaccharide which is a polymer of the sugar mannose 

 

3.3.3. Pharmacological actions 

          Aloevera has anti-fungal, antibacterial, immunostimulant, laxative and anti-

irritant activity.  It is useful in various female disorders like menstrual cramps and 

irregular menstruation due to hormonal precursors that helps to regularize the level of 

hormones in the body. 

 

3.3.4. Medicinal uses: 

 Fresh juice of Aloevera is used to cure digestive problems such as heart burn, IBS 

and some digestive problem is treated with fersh juice of Aloevera after consumption. It 

gives fruitful results in treating skin disorders and wounds. It reduces the blood glucose 

level and serum cholesterol level. It is also used to treat liver disease (Acute Hepatitis). 

Aloevera has been as an immune stimulant that aids fighting cancers in dogs and cats. 

However, this treatment has not been scientifically tested in humans 
(9 ,10)

. 

 

3.4. Metallic ingredients used  

3.4.1. AYAM 
(6) 

 

 

 

          

 

 

               

Plate 3.4.1: Purified Ayam 

 

Tamil names: Irumbu, Logam, Sittam, Karunthathu, Ponmanal, etc. 

Sanskrit name: Louha 

English name: Iron 

Chemical name: Ferrum 
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Sources: Found in nearly all rocks, soils, etc., variously combined with oxygen as 

haematite, magnetic iron, etc., with sulphur in the form of Iron pyrites, and as carbonates 

of iron, in spathi iron, and in the ashes of plants. 

Varieties: 1. Cast Iron  

                2. Steel (Properly cast iron - Eghu) 

                3. Wrought Iron - Kaantham 

             In Siddha Materia Medica, even though iron is classified under three varities, 

each type has a distinguished part in materia medica. Among these, the only cast iron is 

used to prepare AVC and ARC. Cast iron is again subdivided into three varieties:  

1. Mridu – Melts easily, Glossy in appearance, unbreakable 

2. Kuntham – Difficulty to expand when struck with a hammer.  

3. Kadaram – Has a black fracture when stuck with hammer and breaks easily  

Taste: Astringent, mild sour and bitter taste 

Action: Tonic, Haemopoetic, Appetite stimulant and health Promoter‟s Medicinal 

properties: The iron and its preparations are used in treating the diseases like anaemia, 

jaundice, leucoderma, obesity, dropsy, anorexia, peptic ulcer, spermatorrhoea, diarrhoea 

and dyspepsia. 

 

3.4.2. KAANTHAM 
(6)

 (MAGNETITE (Fe 3 O 4)) 

 

 

 

 

 

 

 

 

 

                                           Plate 3.4.2: Purified Gandham 

 

Vernacular names: Sivaloga sevagan, Murugan puraanam, Dharanikku naatham, 

                Navaloga thuratti,etc. 

Sanskrit name: Kantam 

English name: Magnet – Wrought iron 
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Chemical name: Magnetic oxide of iron 

1. Bhramukam (Kal Kaantham): Makes all kinds of iron move about. 

2. Kambakam (Oosi Kaantham): Kisses any other piece of iron. 

3. Karshakam (Pachai Kaantham): Attracts another piece of iron. 

4. Dhravakam (Arakku Kaantham): Can melt other sorts of iron. 

5. Romakam (Mayir Kaantham): When broken, shoots forth hair like filaments. 

 

 Bhramukam and Kambakam are well suited in curing diseases. 

 Karshakam and Dhravakam are rebuilds the lost tissues of the system. 

 Romakam is best suited in binding or treating mercury. 

 

Medicinal properties 

 In general, Kaantham has got the similar properties as Ayam. However, it is 

considered that it is superior to Ayam in many aspects. This is very effectivein the 

treatment of swelling, peptic ulcer, jaundice, venereal disease, diseases of three humours, 

leucorrhoea, dyspepsia, anasarca, ascitis, eye diseases, splenomegaly, etc. It also 

increases longevity. Consumption of milk boiled in a vessel made up of kaantham, 

improves blood and strengthens the body. The boiled milk never spill over in a magnetic 

vessel. 

fhe;jj;jhw; NrhigFd;kq; fhkpyNk fk;ghz;L 

Nru;e;jjpup Njhlntl;il rPjq;fhy; - Xa;e;jgrp 

NgUjuq; fz;Nzha; gpukpaeP uhikAk;Nghk; 

Xupdpiw ahASWk; cd; 

 

Magnetite physical properties 

Magnetite Chemical composition: Fe 3 O 4 

Class: oxides 

Crystal system: Isometric 
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RASAM 
(6)

 (MERCURY) 

 

 

 

 

 

 

 

 

 

                                            Plate 3.4.1: Purified Rasam 

 

Vernacular names: Sootham, Veeriyam, Sivan, etc. 

Sanskrit names: Rasa, Parada 

English names: Mercury, Quick Silver 

Chemical name: Hydrargyrum  

  

Types: 5 types 

1. Rasam: It is red in colour without any ill effects. It is obtained by synthesis, since 

it is rarely obtainable in nature. 

2. Rasendhiran: It is black in colour and has similar property of Rasam mentioned 

above 

3. Sootham: Yellow in colour; contains impurities. 

4. Misaragam: Contains many colours. 

5. Baaratham: White in colour; found in commercial grades normally; contains lot of 

impurities; hence it should be purified & detoxified before use. 

 

 Source:  

Mercury is sometimes met with free in nature in the form of small shiny silvery 

globules in very small quantities and they are called as Quick Silver. But it is mostly 

found as sulphides (or) native Cinnabar. It is scattered through different kinds of stones, 

ores. Commonly, for the preparation of formulations, the pure mercury can be obtained 

from the Cinnabar by the sublimation process. 
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Taste: All six tastes – Dominated by sweet 

Potency: Hot and cold (both speciality) 

Division: Altered according to the adjuvant 

The mercury is the chief of all elements. It gives good health, protects the body 

and cures the diseases. Further, it facilitates to attain the eight folded Siddhis. 

 

Special properties: Mercury, unlike other drugs, it is useful in the treatment of diseases 

caused by both heat and cold. 

 

Medicinal properties: Proper use of mercury as medicine cures the diseases of eye, 

syphilis, eight types of gunmam, throbbing pain, chronic ulcer, Hansen‟s disease. 

tpopNeha; fpue;jpFd;kk; nka;#iy Gz;Fl; 

lopfhypy; tpe;Jtpdhy; mj;ij – topaha; 

GupA tpjpahJ GupapNdh nay;yhk; 

,upA tpjpahJ kpy;iy  

Mercury has got two types of properties, beneficial and harmful properties. 

Beneficial properties: 

Purifies blood 

Improves blood and sperms 

Stimulates appetite 

Kills the micro – organisms 

Cures ulcer 

Cures the diseases of internal & external organs of body 

Improves facial complexion 

Improves memory power, eradicates amnesia 

Strengthens the nerve plexus 

Develops wisdom through concentration of mind 

Prevents senility and increases the life span 

Harmful properties: 

 If the medicinal mercury is not purified properly, the disorders like bleeding, 

dropsy, anaemia, excessive body heat, sweating, diarrhea, skin diseases, thirst, 

flatulence, blabbering, burning sensation of limbs, head diseases, fever, shivering, 

hiccup, etc., will manifest and finally death will occur. The whole body will burn 

and all the teeth will fall down. 
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 It is liquid metal bright silvery appearance known as quicksilver and is volatile at 

room temperature. It form two compounds mercuric which are soluble and 

intensely poisonous a mercurous which are less soluble therefore less active. 

Metallic mercury is not poison if it breathed or swallowed as vapor or if applied to 

the skin mucous membrane. 

General Mercuric Information: 

 Composition   : Molecular weight=200.59gm (100'00%Hg) 

 Emperical form  : Hg 

 Environment   : Secondary mineral resulting from oxidation of  

       Cinnabar deposits. 

 IMA Status   : Valid species (Pre- IMA) Prehistoric 

 Name of origin  : From the Arabic. 

Properties: 

 Atomic number  : 80 

 Atomic mass   : 200.59 

 Family    : Group 12 (II B), Transition metal 

 Color    : Tin white, Gray white 

 Density   : 13.6 

 Diaphenity   : Opaque 

 Habit    : Liquid - Occurs as liquid at room temperature 

 Hardness   : 0- Liquid 

 Luminescence   : Non- Fluorescent 

 Luster    : Metallic 

 Magnetic   : Nonmagnetic 

 Boiling point   : 357C/675F/630K 

 Electrical conductivity : 0.0104×10/ cm Ohm 

 Thermal conductivity  : 0.0834W/ cmK 

 Density   : 13.546g/ cm 

 Melting point   : -38.72 C/ -37.7F/ 234 

 Molar volume   : 14.81 Cm 

 Vapor pressure  : 0.0003 Pa 

 Heat of vaporization  : 59.229 kJ/ mol 

 Specific gravity  : 13.5 
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Chemical Properties  

 Valence states   : Elementar Hgo, Mercurous Hg, Mercuric Hg 

 Most stable form  : Elementary mercury 

 Ionic forms   : Hg 

 

Thermally stable both forms Hg, Hg decompose to elementary mercury. Inorganic 

mercury mainly present in the form of salt and mostly weak soluble in water. 

Mercury does not react with most acids like sulphuric acids & nitric acid or aqua 

regia dissolves it to give chloride salts, nitrate & sulphates. Like, silver mercury reacts 

with atmospheric hydrogen sulphide. Mercury even reacts with flakes of solid sulphur, 

which are used to absorb mercury vapors in mercury spill kits. 

 

Common Mineral Association 

 Cinnabar, Calomal, Quartz and Dolomite. 

 

Medicinal uses 

 Mercury and its compound have been used in medicine.  

 Mercury compounds have been used in antidepressant and antisyphilitic. 

 The FDA has inadequate data on mercury ingredients in these products to 

establish general recognition of the effectiveness and safety. 

 Mercury is still used in some diuretics, although substitutes more exist for some 

therapeutic uses.  

 

Pancha sootham
(6) 

Rasam (hydrar gyrum) (mercury or quick silver) 

       

 The term „Pancha Soothas‟ refer the five types of mercury (Rasam).  It has many 

connotations such as sootham, punniyam, bharatham, inimai, sivasakthi, kesari, etc., 

according to dasanga Nigandu. 

   Mercury is obtained from the ores in countries like Spain, Russia, China, 

California, Italy, and Japan. Mercury is separated from the ore of Chinnabar. Mercury of 

commercial grade available in shops is in impure from, found mixed with lead, tin, sand, 

dust etc. If the impure mercury is used for medicinal purposes, it causes adverse effects.  
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The mercury obtained from cinnabar is considered as pure and suitable for medicinal 

purposes. 

Antagonists of mercury: 

Plumbi oxidum    - Singi 

Yellow coloured arsenic   - Gowri 

White arsenic     - Vellai 

One among 32 mineral poisons   - Kuthirai pall 

An acid salt     - Saththicharam 

Potassium nitrate (salt Petra)               - Vediyuppu 

Iron      - Irumbu 

Magnet     - Kaantham 

Camphor     - Soodan 

Sup chloride of Mercury   - Pooram 

Gold coloured amber    - Ponnamhar 

Green vitriol     - Kartchavadu 

Fuller‟s earth     - Pooneeru 

Bismuth     - Nimilai 

Agonists of mercury: 

Mica      - Appiragam 

Lead      - Kaareeyam 

Realgon     - Silai 

Sulpher     - Kenthi 

Per chloride of Mercury   - Veeram 

Aresenic penda sulphide (Orpiment)   - Thalagam 

Mercury and sulphur mixing arsenic   - Thotti 

Silver      - Velli 

Copper                 - Sembu 

Copper sulphate    - Thurusu 

Ammonium chloride    - Saaram 

Borax      - Kaaram 

Zinc      - Thutham 

Diluted phosphoric acid   - Theemurugal 

Artificially prepared bazaar drug  - Pavalapputru 

Blue vitriol     - Anjanakkal 
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Type of mercury: 

     Mercury is classified into five types. It is made up of five basic elements on which it is 

classified into five according to the on basic elemental ratio. 

 

1. Rasam: 

2. Rasendhiran: 

3. Sootham:   

4. Misaragam:   

5. Baaratham:  

   

Mercury has got the following properties: 

1. Vitalizer 

2. Tonic 

3. Laxative 

4. Diuretic 

5. Neutralising Pitha 

6. Silagogue 

7. Anti inflammatory 

8. Medicine for Veneral diseases (Meganasini) 

Taste: Six tastes- dominated by sweet 

Potency: Hot and cold (both- Speciality) 

 The mercury is the chief of all elements.   It gives good health, protects the body 

and cures the diseases that affect the body 

 

Special properties of mercury 

 Mercury, unlike other drugs, is useful in the treatment of diseases caused by both 

heat and cold. (but in other drugs, if a drug is useful in diseases caused by heat, it will 

definitely aggravate the diseases caused by cold) according to the following lines of the 

text “Theraiyar sekarappa”. 

Dhosas (impurities) of mercury 
(6)

. 

It is considered that there are two types of dhosas (impurities) of mercury. They are: 

 Dhosa    

 Sattai (Kavasa) 
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In dhosa, according to one classification, there are eight types of impurities in 

mercury which cause various diseases as shown below: 

 Impurities     Diseases caused 

1. Undheenam   - Throbbing pain 

2. Kowdilyam   - Diseases of the head                

3. Anavartham   - Maniac illness 

4. Sangaram   - Spermatorrhoea 

5. Sandathavam   - Distress 

6. Panguthvam   - Morbid thirst and Leprosy 

7. Samalathvam   - Fever and Syncope 

8. Savishathvam    - Ematiation – Loss of Weight 

Another Classification: 

Eight types of Dhosas of mercury and the diseases caused by them: 

1. Naagam   - Anorectal diseases 

2. Vangam   - Leprosy 

3. Malam          - Discolouration and Syncope 

4. Vanni     - Thrist 

5. Saanchalyam   - Spermatorrhoea 

6. Vidam    - Death 

7. Giri    - Scabies 

8. Asakyaakini   - Gonorrhoea 

Preparation of pure mercury: 

 Purified mercury is like ambrosia that drives the death, Impure mercury is like the 

poison which cause death on consumption 

 Inorder to purify the mercury, it should be taken in the proportions of 100, 50, 25, 

5, 1 in an auspicious time.  It should not take less than 35 gm for purification 

process. 

 

General properties of mercury: 

 Proper use of mercury as medicine cures the diseases of eyes, syphilis, eight types 

of ulcers, throbbing pain, chronic ulcer, leprosy and Hansen‟s diseases. 
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Mercury has got the types of properties: 

 Beneficial properties 

 Harmful properties 

 Beneficial properties: 

 It purifies blood 

 It improve blood and sperms 

 Stimulate appetite 

 Kills the micro-organisms and cures the ulcers 

 It cures the diseases of internal and external organs of the body 

 It improves facial complexion 

 It improves memory power, eradicates Amnesia 

 It strengthens the nerve plexuses 

 It develops wisdom through concentration of mind 

 It prevents senility and increases the life span 

 

 Harmful properties of impure mercurial preparations 
(6)

: 

If the medicinal mercury is not purified properly, the disease like bleeding, 

dropsy, anaemia, excessive body heat, sweating, diarrhoea, thirst, flatulence, blabbering, 

skin diseases, burning sensation of the limbs, head diseases, fever, shivering, hiccough, 

etc., will manifest and finally death will occur.  The whole body will be burnt and all the 

teeth will fall down. 

 

Method 1 
(11)

: 

  Mercury (35 gm) is mixed with the juice of whole plant thumbai (Leucas aspera) 

(166.25 gm) and isolated and put to suriya pudam.  This procedure is repeated for ten 

days by adding fresh juice every day.  Then it is isolated without adding the juice.  The 

procedure is also repeated for one more day.  Then the mercury and the powder present 

along with it are poached in a mud pot.  The juice of thumbai (2800 gm) is added sealed 

and burned for twenty days.  It is then taken out after washing with water.  The purified 

and detoxified mercury so obtained is suitable for preparation of parpam, chendhuram, 

kuru and kuligai. 
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Method 2: 

 Mercury    - 175 gm 

Ceylon lead wort root    

bark powder    - 35 gm 

Three pungent powders  - 35 gm 

Asafoetida    - 35 gm 

Rock salt    - 35 gm 

 Mercury is triturated in a stone-mortar gradually with the above powders 

respectively for 36 hours.  Then the mercury alone is separated by removing the powders.  

This process is repeated for seven times. 

 

Method 3: 

Mercury    - 35 gm 

Brick powder    - required quantity 

Turmeric powder   - required quantity 

Indian Acalyphac juice  - 1.3 litres 

 Mercury is triturated with brick powder and turmeric powder for one hour 

respectively and washed with water.  Then the mercury is boiled with the juice of Indian 

acalypha until it is detoxified. 

 

Method 4: 

 Mercury is poured into the chilly fruits after removing the seeds.  Ivy gourd leaf 

poul tice is covered on the chillies in four finger breadth thickness and sealed with seven 

layers of mud pasted cloth.  These chillies are put into kukkuda puda to obtain purified 

and detoxified form of mercury. 

  There are different methods for purification of mercury such as; 

i. Rasa chuthi : 18 

ii. Rasa chuthi : 7 

iii. Rasa chuthi : 9 

iv. Rasa chuthi : 14  
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Preparation of Rasa Parpam: 

Purified mercury (35gm) is triturated with various juices as shown in the 

following table. Cakes are made, dried, sealed with mud pasted cloth and then put in to 

puda process to get the Rasa parpam. 

Dose of the parpam is equivalent to the size of ¼ of the red gram pulse (Cajanus 

cajan)- thuvarai. 

 

Uses: 

The parpam is useful in treating various types of skin diseases and spots.  It also 

cures Tinea present in the head, upper limb, chest, joint etc, and other part of the region of 

the body looks like black, white and red lesions. 

 

Rasa Chendhuram 

Method of preparation -1 

1. Leaves juice of the following eight items. 

2. Pigeon pea leaf juice ( Cajanus cajan- thuvarai) 

3. The indian kino tree (Pterocarpus indicus- vengai) 

4. Straggling prickly shrub (Mimosa rubicaulis- pulithodakki) 

5. Bengal currants (Carissa Carandas- kalaa) 

6. Wild Cinchona (Anthocephulus cadamba- kadamba) 

7. Cock‟s comb greens ( Celosia argenta- pannai) 

8. Bottle gourd ( Largenaria siceraria- surai) 

9. Marsilea quadrifolia (aarai) 

 Purified mercury (35 gm) is triturated with juices of the leaves of pigeon pea 

(Cajanus cajan), Indira kino tree (Pterocarpus indicus) caesalpinia, Bengal currants 

(Carrisa carandus) , wild cinchona (Anthocephulus cadamba), cock‟s comb greens 

(Cerosia cristala), Bottle gaurd (Lagenaria siceraria) and Marsilea quadrifolia 

individually.  Cakes are made, dried and kept in earthen shells and sealed with mud 

packed cloth, put to puda and taken out.  After cooling the Chendhuram is collected and 

kept safe. 

 Adjuvants    Diseases 

1. Juice of basil    scrotal swelling 

2. Leaves juice of Mudra  Sense of heat due to pitha 

3. Juice of the Sacred lotus  Ulcer associated with pitha 
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4. Juice of Indian Globe thistle  pulmonary disease 

(Spheoranthus amaranthoides) 

5. Nut grass    Anorexia due to pitha 

6. Juice of leaf of Soma tree   Abdominal pain 

 

(Prosopis spicigera) 

7. Water     Sense of heat associated with vatha 

8. Parched paddy rasam    Heat disorders, that cause giddiness 

 

3.4.4. Indhuppu 
(6)

 (Sodium Chloride Impura)  

 

 

 

 

 

 

 

 

 

        Plate 3.4.4: Purified Indhuppu 

Other Names: 

   Cynthavam, Chindooram, Chandiranuppu, Mathi koormai, Mathiuppu, 

Minthachol. 

    This is taken out from earth especially in the North West regions of Punjab and 

Sindu (Pakistan). The out surface is greyish yellow which its inner core is white in colour; 

salinc taste. 

 

Synthetic preparation of Rock salt: 

Ingredients: 

1. Postassium nitrate             175 gm. 

2. Alum     175 gm. 

3. Fuller‟s earth    105 gm. 

4. Sea water     200 litre 
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Preparation: 

 The raw materials are made into powder. Sea water is boiled in a new earthen pot 

till the water content are completely eva porates and salt is obtained. The salt 

3.800 kg is placed in a thick bottomed earthen pot and heated with big fire over a 

sugarcane press hearth; when the slat melts the above salt powders are sprinkled 

in it and kindled well. After the pot cools the product hardens. This product is 

called as rock salt. If it is split it shines like diamond. 

 The crude camphour puts into the rocksalt destroys Pooram (subchloride of   

mercury) turns into muppu (three salts). The salt is a form of earth element. 

 Rock salt is kept soaked in vinegar (old rice fomented water) for three days and 

isolated to get purified and detoxified form. 

 The Rock salt is kept soaked in goat‟s urine for three days and isolated to get 

purified form. 

Actions: 

      It has got laxative property. Its laxative property is superior than   “Cream of 

Tartar”. This is given in doses of 4.2 gm to 8.4 gm, as a laxative. When given in doses of 

16.8 gm or 21 gm, it produces watery diarrhoea. It is rarely given alone. It is often given 

along with powder of seed of clitoria ternatea (Kaakkarattaan). It has also get flatulent, 

diuretic and appetitc stimulant properties. 

 Laxative-dosage: 4.2 to 8.4 gm. 

 Purgative-dosage: 16.8 to 21 gm. 

 Carminative 

 Diuretic 

 Stomachic 

It is given along with clitoria seeds (Clitoria ternatea) powder. 

 

General properties: 

      Rock slat cures, eight types of gastric ulcer (gunmum), indigestion, blood 

diseases, kaphapitha, kapathikkam, neuro syphilis, derangements of three humors, 

constipation, poisons bite, spermatorrhoea, head, eye, tongue, tooth, skin, trunk, vagina 

diseases, delirium, cataract, polydipsia, asthma (dysponea), haemorrhoids, abscess, rat 

bite, scorpion bite, vatha pain, throbbing pain etc., 
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Source: 

Found in nature associated with clay and calcium sulphate. Holes are dug into 

rocks to collect it which soon become filled with water; salt is left ready for use after the 

water is evaporated. The outer surface is grayish yellow which its unner core is white in 

colour.Its laxative property is superior to “Cream of Tartar “. It is rarely given alone. It is 

given along with Clitoria ternatea seed powder.   

 

Character: 

 It is found as small grains of transparent cubes or white crystalline. It is brownish 

white colour externally and white colur internally. It has a pure taste of saline and burns 

with a yellow coloured flame. 

Actions: 

 It is highly carminative stomachic and digestive in small doses.  

It acts as cathartic in large doses. 

In still larger doses it is emetic. 

 

Uses: 

1.  Dyspepsia and abdominal disorders is cured by sodium chloride impura 

2. To increase digestion weakened by diarrhea, rock salt and yavakshar (alkali- 

potassium carbonates impure) are given in convalescence. 

3. Vadavanal Churna containing rock salt, long pepper, pipli cubes, cubebs, chitrak, 

ginger and myrobalans in equal parts, mixed and made into a powder is used in 

anorexia and flatulence.  5-15 grains of medicine given 2 or 3 times a day with 

water.  

3. Nariekelakshara is a medicinal salt which is highly recommended in chakradatta 

as valuable in the form of dyspepsia which is attended with pain 2 or 3 hours after 

meals.  

4. A compound powder made of rock salt which is used to enhance the digestion.  

5.  Pancha lavana is the medicine consists of five types of salts, which consists of 5 

parts  of impure  oxide of iron 5 parts and emblic myrobalan 4 parts  is useful in 

dydpepsia and in congestive liver while taking medicine in doses of 10 grains. 

6. Rock salt is made into a paste and applied in case of sprain. 

7. Hot fomentation of the rock salt can be taken for curing the painful swellings. 

8. Rock salt is dissolved in warm water and administered to in duce vomiting. 
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Indhuppu (Sodium Chloride Impura) – Siddha aspect  

 Vernacular names:  Cynthavam, Chindhooram, Chandiranuppu, Mathiuppu, etc. 

 Sanskrit name       : Saindhava  

 English names       : Bay salt, Rock salt and  Sea salt 

 Chemical name    : Sodium chloride – Impure 

 

Medicinal properties:  

It cures 8 types of gunmam (Peptic ulcer), blood diseases, Kapha pitha disease, 

Kaphaathikkam, neurosyphilis, derangement of three humours,constipation, poison bites, 

spermatorrhoea, head, eye, tongue, skin, trunk, vaginal diseases, delirium, cataract, 

polydypsia,  asthma, haemorrhoids, abscess, rat bite, scorpion bite, vadha pain, throbbing 

pain, etc. 

 

ml;lFd;k ke;jk; mrpu;f;fuQ;#u; rPjgpj;je; 

Jl;litak; ehbg;Gz; Nlhlq;fs; - nfl;lkyf; 

fl;Ltpl tpe;ijaf; fhkpaNeha; td;fug;ghd; 

tpl;Ltpl tpe;Jg;ig tps; 

Other names: 

   Cynthavam, Chindooram, Chandiranuppu, Mathi koormai, Mathiuppu, 

Minthachol. 

    This is taken out from earth especially in the North West regions of Punjab and 

Sind (Pakistan). The out surface is greyish yellow which its inner core is white in colour; 

salinc taste. 

 

Synthetic preparation of Rock salt: 

Ingredients: 

1. Postassium nitrate             175 gm. 

2. Alum     175 gm. 

3. Fuller‟s earth    105 gm. 

4. Sea water     200 litre 
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3.4.5. Gandhagam
 (6)

 (Sulphur) 

 

 

 

       

 

 

 

 

 

 

Plate 3.4.5: Purified Gandhagam  

 

Vernacular names: Sakthi, Nadham, Deviyuram, Chendhurathadhi, etc.  

Sanskrit name: Gandhaka 

English name: Brime stone, Sublimed Sulphur 

Chemical name: Sulphur 

 

Source:  

A nonmetallic element found free in beds of gypsum and in a state of sublimation 

present in regions of extinct volcanoes, also in combination with several ores called 

pyrites, as sulphates and sulphides of iron, copper, lead, zinc, mercury, etc. It is a 

constitute of various vegetable and animal substances such as albumen etc. It is obtained 

by sublimation, fusion or roasting. 

Taste: Bitter and astringent with a peculiar strong smell. 

Actions:  

Laxative, tonic and antiseptic. It also increases the bile fluids. It increases various 

secretions of body including skin. When used in high doses, it causes purgation. It is 

excreted through sweat, milk and urine. It stimulates the secreting organs such as the skin 

and the bronchial mucous membranes. It has specific action on the rectum and increases 

the haemorrhoidal secretions. 
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Varieties: It is considered that four types of Gandhagam are present. 

1. White colour – cure all diseases 

2. Red clour 

3. Golden yellow colour 

4. Black colour 

ney;ypf;fha;f; fe;jpf;F ePs;gjpndz; Fl;lke;jk; 

ty;iy ftpirFd;k thAfz;Nzha; - nghy;yh 

tplf;fbtd; NkfNeha; tPWRuk; Ngjp 

               jplf;fpuf zPfgk;Nghe; Nju; 

Medicinal properties of Vaana Gandhagam: This is useful to control the pathogenic 

microorganisms in the blood. It is useful in the treatment of chronic joint disorders, 

scabies, asthma, cardiac diseases, cough, anorectal disease, leprosy etc. 

thzf; Foha;f;fe;jp thridiaf; fz;lTld; 

fhzf; fpUkpnrhwp fhzhthk; - NjhZk; 

ngUtpah jpf;$l;lk; NgUkj D}ypd; 

kUtpah Oq;nfhbNa tho;j;J 

Dosage: 650-1900mg. At doses more than 4.2 – 12.6 g, it causes purgation. 

Occurrence 

Found near hot springs and volcanic region, pacific ring of fire.currently obtained 

volcanic deposits are Indonesia, china and japan, silkily is famous for sulfur mine. 

Terminology 

 Sanskirt-sulvari: Latin –Sulphurium 

In bible-burning sulphur is called as brimstone 

Charactertistics: 

 Sulphur melts to a blood red liquid and emits a blue flame due to sulphur dioxide 

which is best observed in the dark. 

 The strong smell of refers to the  odur of hydrogen sulphide, which is the principle 

odour of untreated sewage 

 Sulphur itself is insoluble in water,but soluble in carbon –di-oxide,to a  lesser 

extent in benzene and toluene 

 Crystalline forms :rhombic and monoclinic sulphur 

 Allotropes:30 solid allotropes 

 Isotopes:25 known isotopes 
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Extraction process 

By third century, Chinese discovered that sulphur could be extracted from pyrite 

shiliuhuang, a natural form of sulphur is known in china since 6th century B.C in thang 

yuming (1986) 

 

Properties 

 Sulphur is corrosive to metals 

 But copper and copper alloys are resistant to corrosion 

 Sulphur containing compounds are methyi mercapten and dimethyl sulphide 

 Thioish and sulphide are used in odoration of natural gass 

 Chemistry of sulphur 

 Name symbol number: sulphur S,16 

 Elementary  category:non metal 

 Density :2.07gms cm 

 Melting point:338.36k 

 Boiling  point 717.8k 

 Heat of fushion :1.727kj/mol 

 Heat of vapourisation:45kj/mol 

Atomic properties 

 Oxidative status:6,5,4,3,-1,-2(strongly acidic oxide) 

 Electro negativity:2.58 

 Ionization energy: -999.6kj/mol 

Compounds miscellaneous 

 Crystal structure :orthorhombic  

 Magnecity: diamagnetic 

 Thermal conductivity :0.205w/m/k 

 Natural forms:pure elements,sulfide,sulfates 

Soures of sulphur for health 

Foods for sulphur 

 Egg yolks, onions are the richest food source of sulphur. Many plant foods such as 

cabbage and garlic contain ganthagam (sulphur), except the plants growing in 

sulphur less soil the amount of sulphur present in plants are low. 
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 Sulphate intake is mainly in the form of cysteine and methionine which is present 

in proteins and other compounds of our diet contribute small amounts of sulphur. 

Absorption  

Inorganic sulphate is absorbed as such from the intestine into the portal 

circulation. Bacteria present in the bowal produce small amount of sulphur, but absorbed 

in to the blood stream, this is rapidly oxidized to sulfate. 

 

Sulphur in the blood 

 The normal concentration of sulphur in the serum is as follows 

 Inorganic sulphur 0.5-1.1mg/dl 

 Ethereal sulphur 0.1-1.0mg/dl 

 Neutral sulphur 1.7-3.5mg/dl 

 

Excretion:  Sulphur is excreted in the urine in the three forms, in renal funtional 

impairment sulphate excretion is diminished and increased condition accompanied by 

excessive tissue protein breakdown, such as high fever and increased metabolism 

 

Disease states  

The serum sulphate concentration is increased in the presence of renal functional 

impairment, leukemia and intestinal obstruction, marked sulphate retention in 

glomerulonephrities cause development of acidosis 

 

Biochemical aspects of sulphur 

 Physiological function  

 Sulphur is present primarly in the cell protein in the form of cystein and 

methionine 

 The cysteinine is important in protein structure and enzymatic activity  

 Methionine is important, is the protein structure and in the body .the activated 

form of methinonine, is the precursor in the synthesis of large number of 

methylated compounds. 

 Sulphur is a constituent of other   organic compounds such as heparin , glutathione 

sulfocynaides,indoxyl sulphate insulin, penicillin , anterior pituitary hormones and 

melanin 
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Use of sulphur 

 Elemental sulphur is one of the oldest fungicides and pesticides. 

 Dusting sulphur ,element sulphur in powedered form, is a common fungicide for 

berries like straw berry, grapes, many vegetables and several other crops 

 Elemental sulphur acts as an organic (i.e.,green) insecticide against ticks and mites 

 Diluted solution of lime sulphur (made by combinding calcium hydroxide with 

elemental sulphur in water), are used as a dip for pets to destroy ring worm, other 

dermatoses and parasites. Resistence developed to the drug and availability of 

better anti microbial sulphonamides are not commonly used now a days except  in 

few cases 

 sulphonamides can be used in UTI  where resistence is  not high 

 Toxoplasmosis : The treatment of choice are sulfonamides and pyrimithamine 

 Malaria : Sulfadoxine with pyrimethamine and chloroquine used in Malaria 

 Prophylactic use in patient allergic to penicillins , sulfonamides may be used in 

prophylaxis reaction caused by streptococcal pharngitis in rheumatic fever 

 Tropical sulfadiazamine are used in bacterial  conjunctivitis 

 Ulcerative colitis: sulfasalazine is useful  in ulcerative colitis and rheumatoid  

arthritis 

 Flowers of sulphur (FOS) is a bright yellow powder  obtained from naturally- 

occurring volcanic brimstone deposits  

 It relieves the tendency to regurgitate food, vomiting and chronic diarrhea. It 

reduces redness and itching around the anus so it is used in the treatment of 

hemorrhoids and anal fissure.  

 It removes all the soreness and promotes fast healing in mouth ulcer. 

 Warm water gargles with a quarter teaspoon quickly heal a sore throat. Anti 

septic, Kill bacteria and Fungi on the skin. Can be applied to wounds, cut and 

grazes. Treats all kinds of mites including demodex skin mites.  

 Helps with mental stress, lack of energy and wrap warmly. Sweating should be 

followed by a reduction of pain in sciatica. 
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External application of sulphur 

 Both precipitated sublimated forms of sulphur are used in the treatment of scabies. 

 The scabicidal effects is possible due to its conversation to hydrogen sulfide and  

panthaonic acid Sulphur is also employed in treatment of chronic skin diseases, 

seborrhea and lupus erytematosus  (Essential pharmacology R.S.Satoskar) 

 The study included the Siddhan purification processes of Gandhagam (Sulphur) 

and antimicrobial efficacy of one sample of Ganthagam, two samples of 

Ganthagam purified by Siddha way and two samples of formulated Ganthaga 

Mezhugu drugs prepared from above purified samples (altogether 5 samples) 

against some pathogens. 

 

3.4.6. VENGARAM 
(6)

 (Sodium biborate) 

 

 

 

 

 

 

 

 

 

  

                                      Plate 3.4.6: Purified Vengaram 

Vernacular names:  Porikaaram, Kaaram, Urukkinam, Danganam, etc. 

Sanskrit names: Tankana, Tunkana and Rasa shodhan  

English name: Borax 

Chemical name: Sodium biborate 

Source: 

 It occurs as a natural deposit. The borax available in shops is not pure. Hence four 

parts of hot water and a small amount of Calcium carbonate are added to it, filtered, 

insolated and heated till the water evaporates completely. The salt so obtained is pure and 

can be used. The salt appears clean white and shiny which is soluble in water but 
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insoluble in alcohol. If it expands to air, white powder is deposited on the surface. If it is 

fried, the moisture evaporates and seen with minute holes. 

Taste: Sweet and astringent 

Potency: Hot 

Actions: 

  Demulcent, diuretic, emmenogogue, sedative, tonic, alterative, antiseptic, 

astringent, parturifacient, lithodialysis. 

 

Medicinal properties:  

Toad skin, peptic ulcer, carbuncle, itching, haemorrhoids, venereal ulcer with pus, 

hemiplegia, dental diseases, urinary tract infections, Kapha diseases, poison due to snake 

bite etc, delirium, infective diseases, abdominal disease, cough, indigestion, rhinitis, 

amenorrhoea, sinusitis,dysmenorrhoea, menorrhagia, stomatitis, delayed labour, ulcer on 

the nipple, anaemia, epilepsy and uterine for uterus contraction in slow delivery. 

                                              

nrhwpGilnaz; Fd;keik Nrhup ahrk; 

gwpfpufzp fy;Y}dk; gd;Ndha; - newpiaj; 

jlq;fzq;f gq;fpUkp ru;g;gtplQ; re;ep 

aplq;fzq;f yf;fpw;Ngh nkz; 

 

Characters 

 It is composed of soda and boric acid. It exists as an impure saline incrustation as 

dirty white in colour its nature form. It exists as tough masses or crystalline in nature 

when exposed to the air it becomes opaque. 

Purification 

 Borax is purified by steeping for a night in Kanjika and dried in the sun. 

They act as Astringent, Diuretic, Emmenogogue, Antacid, Local sedative and Antiseptic. 

Uses  

 The internal dosage of borax varying from 0.5-2.0g is used to treat acidity of the 

stomach, amenorrhoea, peripheral convulsions, dysmenorrhoea, and to promote 

uterine pain during labour. 

 In prolonged and tedious labour due to want of action in the uterus to expel the 

foetus and in abortion under the same circumstances 2g of borax with 0.5g of 
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powdered cinnamon in a little warm water kanjee given one or two hours to extent 

of 3 to 4 doses. 

 In cases of irregularity of the menstrual discharges and in some chronic uterine 

affections doses of 0.5g with 0.5g of cinnamon occasionally prove useful. 

 A mixture of equal parts of borax, long pepper and baberang seeds is given for 

five days at the menstrual period of the purpose of preventing conception. It is 

also used for procuring abortion and inducing labour pain. 

 

External Uses 

 Externally Borax is used as lotion (1:40 water) in acne, freckles and cholasma 

etc... 

 A solution of Borax one in eight is applied before and after sucking infants in case 

of Sore nipples, prickly heat and other forms of skin eruptions.  

 The solution (1:5) proves very useful as injection in cystitis, Gonorrhoea and 

leucorrhoea 

 For Ring worm a solution of borax in distilled vinegar (1:16) is an effectual 

application. 

 Thrush, soreness of mouth or throat, stomatitis-mixture of borax and honey. 

 In mercurial salivation a solution of borax is excellent gargle. 

Physio chemical aspect 

Other names 

 Borax-decahydrate, Boricin, Dinatrium-tetraborate-Decahydrate, Disodium-

tetraborate- decahydrate, Gerstley-borate, sodium biborte decahydrate, solubor. 

Properties 

 Density and phase   : 1.73 g/ cm3, solid 

 Solubility in water   : 5.1 g/ 100ml (200C) 

 Melting point    : 750C 

 Boiling point    : 320C 

 Crystal structure   : Monoclonic 

Related compounds  

 Other anions are   : Sodium aluminate and Sodium gallate 

 Other cations    : Pottasium tetraborate 

 Related compounds   : Boric acid Sodium Perborate 
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Uses 

 Borax is used as a food additive and used as buffer solution in biochemical and 

chemical laboratories. 

Toxalogical aspect (modern)
(12,13) 

 Boric acid occurs as a powder or in white pearly lamellar crystal form. It is feebly 

acid and soapy or greasy to touch as is slightly acidic and bitter in taste it is 

soluble in 25parts of cold water in 3parts of boiling water in 4parts of glycerin and 

in 30parts of alcohol. 

 Sodium borate occurs as a transparent colourless crystal having a saline alkaline 

taste. If is soluble in 25parts of cold water and in equal parts of glycerin but 

insoluble in alcohol. 

Symptoms 

 Loss of appetite, epigastric pain, nausea, vomiting and diarrhoea. 

 An erythematous rash and latter desquamation appear on the skin. 

 Jaundice, cerebral edema, qudosis fever and chyne stoke respiration may be seen. 

 Oliguria or anuria, high temperature, muscular twitching, convulsions, collapse 

and death may occur.  

 Sometimes delirium and hallucination also appears. 

 A level of 50mg/100ml blood indicates boron poisoning. 

 Chronic poisoning may be alopecia through raw tongue, anorexia and kidney 

damage.       

 

3.5. MODERN ASPECT: RHEUMATIOD ARTHRITIS 
(14)

    

3.5.1. Bone: 

Bones themselves are made of 67% inorganic compounds comprising of bone 

tissue and marrow, the solid matter is Calcium phosphate.The bones of human body is 

classified under two major divisions. 

 

Joints 

 Joints are the place where two or more bones articulate (move). 

 Joints are classified according to the movements the joint follow. 
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Fibrous            –  Cranium, sacrum and the coccyx are fixed or immovable joints. 

Cartilaginous –  vertebrae are slightly movable joints. 

Synovial        –   shoulder and hip joints are freely movable joints. 

Arthritis 

 Arthritis is a term denoting acute or chronic inflammation of the joint. 

Types: Clinically arthritis falls into the following groups 

 Osteoarthritis -   primary , secondary 

 Rheumatoid Arthritis- Adult, juvenile 

 Infective arthritis – Acute, chronic 

 Metabolic Arthritis-gout, pseudo gout 

 Neuropathic joint disorders- Eg. Char cots joint 

 Special forms- Haemophilic arthritis, Psoriatic arthritis, psychogenic arthritis 

 

3.5.2. Rheumatoid Arthritis (RA) 

 Rheumatoid arthritis (RA) is a chronic, debilitating, systemic disease that may 

cause inflammatory changes in tissues and organs, but cardinally attacks synoivial joints 

which are more flexible. It usually affects smaller joints of hands and feet. It is a variety 

of autoimmune disorder, caused by yet unknown factors. It occurs when the immune 

system fails to recognize the self antigens and attacks own body's tissues. 

 

3.5.3. Arthritis:  means Inflammation of the Joint 

Pain, redness, Swelling, Increased warmth, Synovial effusion (Fluid 

accumulation) and Stiffness (Especially in AM) are the characteristic features of arthritis. 

 

What is Rheumatoid arthritis: 

Originates from the Greek word 

                        Rheuma = "flow as a river or stream"  

Oid = like or resembling 

Arthritis = Inflammation of joints. 
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Definition: 

    Rheumatoid arthritis is a subacute or chronic non suppurative inflammatory 

polyarthritis affecting mainly the peripheral joints, usually in asymmetrical patterns, 

running prolonged course of exacerbation and remission often accompanied by signs of 

systemic and extra articular manifestation. 

  

Onset:  

Mostly its onset is insidious and slow onset varying from few weeks to month‟s 

.In some people onset is acute or subacute. 

 

Prevalence 

 Caucasian population having the high prevalence rate of rheumatoid arthritis, in 

most approaches 1% among adults and increases with age, approaching 2% & 5% 

in men & women respectively. 

 The incidence also increases with age between the 4th and 6th decades. 

 The annual incidence for all adults has been estimated at 67 per 100,000. 

 

Patterns of onset on rheumatoid arthritis: 

 Sub acute –10% 

 Monoarticular– 20%              

 Oligo articular – 45 % 

 Poly articular – 35% 

Clinical course 

 It is usually life long with on and off exarcebrations and remissions 

Epidemiology: 

 Family history is an important risk factor because in Indians the tissue type is 

related to MHC and HLA-DR4.  

 80% affected are women. Male: Female ratio is 1:4. 

 

Susceptible period: breast feeding period and Post partum period  
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Risk factors  

 Female gender 

 Cigarette smoking  

 Family history  

Triggering factors  

 Infection such as Epstein -Barr virus, Mycobacterium tuberculosis and Proteus 

mirabilis 

 Vaccination  

 Physical trauma 

 Psychological stress 

 

Theory of auto immunity 

 Rheumatoid arthritis was classified as a auto immune disease, chiefly following 

the discovery of IgM, called the Rheumatoid factor in the blood of patients with the 

disease. The theory of autoimmunity was proposed by Dr.Brunett in 1929. 

 

3.5.1 Role of auto antibodies in rheumatoid arthritis 

 

Auto antibodies Target Possible 

pathogenic role 

% positive 

Rheumatoid 

factor 

Self  Ig G Generation of 

immune complex 

70 

Antinuclear 

antibodies 

Various nuclear  

components 

 Reaction with 

dead cells 

4-6 

Anti histones HistonesI-IV Vasculitis and 

uveitis 

10-30 

Anti ribonuclear 

protein  

Ribonuclear 

protein 

Polyclonal b cell 

activation 

30 

Antikeratin Keratin Disease severity 95 

Anticardiocipin Diphosphate dyl 

glycerol 

Effect on PGI2 

release.platelet 

aggregation 

10 

Anti collagen Type II collagen Complement 

fixation joint 

25 
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Changes occuring in synovial tissues  

Proliferation of T-cells, B-cells, Macrophages, and synovial cells in the synovium 

 

Production of excess amount of pannus and infiltration 

 

                           Produce synovitis 

 

Destruction of cartilage and bone associated with rupture of tendons and ligaments 

 

                  Producing symptoms and signs 

Early stage 

 Joints show redness,pain,heat and localised swelling  

 Synovial membrane is infiltrated with lymphocytes CD4 T cells, plasma cells and 

macrophages. 

 Hypertrophy of Synovial membrane.  

 Formation of lymphoid follicle resembling immunologically active lymph node. 

 

Later stage 

 Destructive changes occur. Chief among them are pannus and erosive destruction 

of bone.These result in deformity, bone ankylosis, musclewasting, and peri 

articular osteoporosis.  

3.5.3. Subcutaneous nodules (Rheumatoid nodules ) 

These are pathognostic of rheumatoid arthritis. These nodules consist of central 

area of fibrinoid material surrounded by proliferating mononuclear cells.The synovial 

tissues are the primary target of the autoimmune inflammatory process in RA. 

 

Hallmarks of rheumatoid arthritis  

 Proliferation and thickening of synovial membrane  

 Destruction of articular cartilage  

 Ankylosis of affected joints 
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3.5.5. Patterns of onset of rheumatoid arthritis  

 Insidious            75% 

 Acute                  15% 

 Sub acute           10% 

 Monoarticular     20% 

 Palidromic          5% 

 Oligo articular    45% 

 Polyarticular       35% 

Causes 

The causes of RA are unknown, some of the factors contribute the development of RA 

they are 

 Genetic causes 

 Environmental causes 

 Viral infections –Hepatitis B,Hepatitis C others 

 Bacterial infections –Shigella,salmonella ,group A Steptoccocal 

 Drugs ,Toxins, UV light 

Clinical features   

Signs and symptoms  

 Morning stiffness ≤ one hour last for six weeks. 

 Swelling ≥ 3 major joints ≤ six weeks. 

 Swelling of minor joints not less than six weeks. 

 Symmetric involvement of joints. 

 A low-grade fever. 

 Changes in appearance of the joints and Fatigue. 

3.5.6. Involvement of individual joints 

 MCP/MTP/PIP JOINTS   - 90% 

 Knee, ankle and Wrist    - 80% 

 Shoulder     - 60% 

 Hip, elbow, acromion    - 50% 

 Cervical spine     - 40% 

 Temporomandibular & Sternomastoid joints - 30% 

 Cricoartenoid joint                              - 10% 

 Commonly involved joints: Finger joint, Shoulder joint, Foot joint. 
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3.5.7. Rheumatoid hand deformities 

 Swan neck deformity 

 Button hole deformity 

 Z deformity or hitch 

 Morant baker‟s deformity 

 Ulnar deviation of hand 

 Trigger finger 

 Equinus deformity 

Swan Neck Deformity 

  

 

 

 

 

 

 

 

                                    Plate 3.5.1: Swan Neck Deformity 

 

 

Shoulder joint: 

Highly Difficult to move shoulder joint forward, backward in rotation. Difficulty 

in dressing, eating, combing hair may be produced. It may lead to the formation of frozen 

shoulder. 

Ankle, Toe Joints 

 Hallus valgus, 

 Claw toes  

 Bunion 

 Hammer toes  

 Over- riding of 2 and 3 toes 

 Flattening of longitudinal arch , 

 Prominent metatarsal head 

 Excessive plantar tilt of meta tarsals 
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3.5.8. Pathololgy of rheumatoid arthritis 

 Synovial tissues are the primary target area of auto immune inflammatory process 

in Rheumatoid arthritis. The following changes occurs in synovial tissues 

 Proliferation of macrophages, T cells, B cells, synovial cells in synovium. 

 Production of excess amount of pannus and infiltration of pannus which results in 

synovitis. 

 Destruction of cartilage and bones associated with tendons and ligaments occurs 

 As a result signs and symptoms of rheumatoid occur. 

3.5.9. Stages in pathololgy of rheumatoid arthritis  

I. Pathology of Joints and Tendons. 

II. Pathology of Extra-articular tissues. 

  

Pathology of joints and tendons  

It can be explained in three stages. 

 Synovitis. 

 Destruction. 

 Deformity. 

Synovitis 

 Initial lesion occurs in the synovium, leading on to vascular stasis, and 

infiltration of the subsynovial layers with inflammatory cells and formation of 

fibrinous exudates. Synovial hypertrophy occurs with the thickening of 

capsular structures. 

 Though this stage is painful, swollen and tender, their structures are still intact 

and mobile.  So, these disorders are reversibly potential. 

Destruction: 

Pannus formation:  

Granulation, inflammation at synovial membrane, softens, invades joint, and it 

will destroys cartilage. 

Articular cartilage: 

The articular cartilage gets destroyed gradually.Further the bony surface is 

involved, leading to obliteration of joint face. Joint get destroyed and deformed. 

 

 



42 

Deformity: 

The extending granular pannus gets into fibrous tissue, bone, leading to fibrous 

ankylosis and later bony ankyosis.  Muscles, tendons, and soft tissues around the 

joint also undergo inflammatory changes and get contracted or ruptured. Juxta-

articular osteoporosis occurs. Not all patients progress through all three stages. 

Extra – articular manifestations – complications 

 Systemic: 

Weight loss, Fatigue, Susceptibility of infection. 

 Vasculitis:  

Pyoderma gangrenosum, Digital arteritis, Ulcers, Mononeuritis multiplexVisceral 

arteritis. 

 Musculoskeletel 

 Blood Parameters 

 Lymphatic 

 Occular 

Episcleritis, Scleritis, Scleromalacia, Kerato conjunctivitis sicca. 

 Cardiac 

Endocarditis. 

 Nodules: 

Sinuses and Fistula. 

 Pulmonary: 

Nodules, Pleural effusion, Bronchiolitis and Fibrosing alveolitis. 

  3.5.10. Management 

  Treatments can improve delay in progress of the disease will be slower than 

before treatment.  

 To minimize the symptoms such as pain and swelling, to prevent bone deformity 

should be the main goal of the treatment. 

 Need to make frequent assessments of the patient‟s functional ability. 

 Most jobs related to heavy lifting are not desirable 

 Activities to hamper are climbing, balancing, stooping, kneeling, standing, or 

walking  

 Extreme weather changes should be avoided. Better to be in indoor controlled 

climate. 
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Lifestyle 

 Recommended regular exercise to improve joint motility and muscle strength 

around the joints. 

 

Dietary supplements  

The following shows the treatments for RA, based on preliminary studies 

 Boswellic Acid, 

 Curcumin 

 Omega-3 Polyunsaturated Fatty Acids (PUFA) is an effective treatment for RA. 

 Gamma-linolenic acid, which may reduce pain and stiffness, is generally safe.  

3.5.11. Diagnosis 

I. Criteria for diagnosing rheumatoid arthritis  

(American rheumatism association 1988): 

 One hour of morning stiffness more than six months 

 Involvement of arthritis in more than two or three joints more than 6 weeks 

 Arthritis of hand joints (wrist, MCP or PIP joints.) for more than 6 weeks. 

 Symmetrical arthritis, not less than one area for 6 weeeks. 

 Presence of Rheumatoid nodules 

 Positive for Rheumatoid factor. 

 Radiological changes. 

 Duration of 6 weeks or more. 

       Diagnosis of Rheumatoid Arthritis is made with 4 or more criteria 

 

Differential Diagnosis  

Osteoarthritis: 

 Due to slow development of “wear and tear”, in Middle-aged and elderly 

 Late joint changes,  

 Boney sclerosis,  

 Spur formation 

 Synovial fluid increased,  

 Minimal inflammation, 

 Gait analysis 
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Systemic Lupus Erythematosus (SLE): 

 ANA titer, 

 Anti-DNA 

 Complement fixation decreased, 

 ESR increased, 

 CBC, UA 

 Kidney biopsy 

 Psoriatic arthritis:  

 Reactive Arthritis (previously Reiter's disease):  

 Ankylosing spondylitis:  

 Hepatitis C 

 Hemochromatosis May cause hand joint arthritis 

3.5.12. Laboratory investigations: 

Blood 

 Complete Blood Count   

 Haemoglobin      - Anaemia  

 Thrombocytes     - Thrombocytosis  

 ESR                 - Increased  

Serum proteins: 

 Albumin   - Decreased 

 Gamma globulin       - Increased 

 IgG, IgM, IgA  - Increased 

  Serological tests: 

  Rheumatoid factor: 

Anti-CCP 

Erythrocyte sedimentation rate:  

C - Reactive Protein.  

Radiology: X-RAYS 

 Early changes 

Soft tissue swelling 

Peri articular osteoporosis 

Erosions-Peri articular and sub articular cysts 
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 Late changes: 

Articular surface irregularity 

Osteoporosis 

Subluxation 

Ankylosis 

Secondary Osteoarthritis 

 Ultrasound 

 CT SCAN 

  MRI 

 Arthroscopy 

3.6. Biological activities fir the ingredients of ARC 

 Sampath kumar.K.P et al., (2010) in his study,  he proved that, The potential 

effects of Aloevera contains minerals, vitamins, enzymes, amino acids, natural 

sugars and  agents which may be  and anti-microbial and anti-inflammatory. The 

combination and balance of the plant's ingredients gives its healing properties. 

Internal use of Aloe shows a effective relief in the treatment of coughs, ulcers, 

muscle pain, headaches, and even cancer and HIV
 (15)

. 

 Pankaj.k.sahu  et al.,(2013) had proved  The plant leaves contain various vitamins, 

minerals, amino acids,  enzymes, natural sugars and other bioactive compounds 

with purgative, emollient, anti microbial, anti inflammatory, anti-helmenthic, anti-

oxidant, aphrodisiac, antifungal, antiseptic and cosmetic values for health care. 

This plant has potential effect to cure burns, sunburns and minor cuts, and even 

skin cancer. The external use in cosmetic acts preventing skin problems and 

prevents epithelial tissues injury, cures acne and gives a youthful glowing of skin, 

also acts as extremely powerful laxative 
(16)

. 

 Ashok kumar panda et al.(2011),had  showed Total 293 formulations contains iron  

nano particles (LauhaBhasma) are elucidated and eighty five formulations are 

found that containing iron compounds in 55 diseases. The maximum formulations 

of Lauha Bhasma is found in Jvara (Fever), Paandu (Anemia), Arsha (Piles), 

Sotha (Inflammatory disorders) etc. The maximum iron containing formulations 

are seen in form of Vati (tablet form). Iron containing formulations are usually 

associated with Amalaki (Emblica officinalis) which is a rich source of ascorbic 

acid to enhance the absorption 
(17)

.  
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 Anuja Hari Gholap1, et al, (2015) explained that a Rasashastra text advise single 

use of Mercury is due to two prime properties namely liquidstate & quickness. 

The fine black powder obtained from the trituration of mercury with metals, 

sulphur & other substances, without any addition of liquid substance is known as 

Kajjali. Most Rasashastra formulations use Kajjalias a basic ingredient. Different 

Khalvi Rasayana has been reviewed to identify percentage for single dose of 

Kajjali (drugs prepared in mortar & pestle) Article consists of manufacturing, 

analysis, therapeutics & toxicological aspect of Kajjali. Mercury is a major toxic 

metal. This consists of manufacturing, and analysing the therapeutics & 

toxicological aspect of mercury. Mercury is a major        toxic metal 
(18)

. 

 Subashini.M.et al.,(2014)   determined in their study that Haematinic activity of  

Dhasadeebaakini chooranam ( a siddha herbo-mineral formulation) in phenyl 

hydrazine inuced anaemia rats. This study revealed that administration of DDC 

result in increased Hb, RBC, PCV, MCV and MCH in a significant level 

indicating the haematinic activity 
(19)

. 

 Dr.Meena.R et al.,(2015)., proved the therapeutic potency of a siddha  formulation 

Kandha Rasayanum is used for treating skin diseases,arthritis,leucorrhoea,urinary 

diseases etc.this drugs  have anti microbial ,anti inflammatory activity 
(20)

 .   

 Srinivasulu B et.al. (2012), has determined the physico- chemical standardization 

of borax   and The raw Tankana contains Na2B4O7 10H2O(structure- 

Rhombohedral), Na2B4O7 5H2O(structures- Orthorhombic), and purified 

Tankana contains Na2B4O7 5H2O (structures-Orthorhombic) by the XRD 

method. After the purification Na2B4O7 10H2O also converted into Na2B4O7 

5H2O (structures- Orthorhombic) because while heating, water molecules 

evaporated and the final formula shows only Na2B4O7 5H2O 
(21)

.  

 Scanning Electron Microscope (SEM) studies showed that the Tankana was 

uniformly arranged in agglomerates of size 10 microns compared to raw Tankana 

which showed an arrangement of grains of size 3microns. Quantitative chemical 

analysis showed that Purified Tankana has more Boran(13.48%) compared to raw 

Tankana (10.08%).This study revealed the identification of physico-chemical 

alterations, standardized Tankana carrying out during the purification procedures 

and it is useful for further research. 
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MATERIALS AND METHODS 

Table 5.1: Study names and study places 

 

 

S. No 

 

Study name 

 

Done at 

 

1 

 

Procurement raw drug  

Dr. Murugesan MD (siddha), Orathanadu, 

Tamilnadu, India 

 

2 

 

Collection of raw materials 

The field of Kancheepuram district, Tamil 

nadu, India  

     

    3 

Purification and detoxification of 

Arumuga chendhuram 

NIS, Chennai-47 

 

4 

 

Preparation of Arumuga chendhuram- I 

SKM Siddha Pharmaceutical Industry, 

Erode, Tamil Nadu, India 

5 Purchased  of Arumuga chendhuram- II  NIS, Chennai-47 

 

6 

 

Physico chemical analysis 

RRIUM, Chennai, India 

7 Atomic Absorption Spectroscopic 

study 

RRIUM, Chennai, India 

8 X ray diffraction analysis Madras University, Chennai, India 

9 Raman spectroscopic analysis Madras University, Chennai, India 

10 High Resolution Scanning Electron 

Microscope (HR-SEM) analysis. 

 

SAIF, IIT Madras, Chennai, India 

11 Wavelength dispersive X-ray 

fluorescence spectroscopic study 

 

SAIF, IIT Madras, Chennai, India 

12 Inductively Coupled Plasma – Optical 

Emission spectroscopic study 

 

SAIF, IIT Madras, Chennai, India 

 

13 

 

Toxicity studies  

National Institute of Siddha, Tambaram 

sanatorium, Chennai, India 

 

14 

 

Pharmacology studies  

KMCH college of Pharmacy, Coimbatore, 

India 

 

15 

 

Clinical study 

National Institute of Siddha, Tambaram 

sanatorium, Chennai, India 
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5.1. MATERIALS AND METHODS 

5.1.1. Physico-chemical characterisation of test drug arumuga chendhuram (ARC) 

For profiling the physicochemical fingerprint of ARC, the characterization studies were 

done on two samples of ARC.  

Sample I – ARC procured from Pharma industry. 

Sample II – ARC prepared by us. 

5.1.2. Preparation of test drug  

Stages in preparation 

1. Purification process of ingredients  

2.  Trituration and burning process 

 

 

 

 

 

 

 

 

 

      Plate 5.1.1: A denotes the raw minerals              B denotes the Aloe vera juice 

 

5.1.3. Purification process of ingredients 
(6)

 

 The test drug Arumuga Chendhuram (ARC) was prepared by the process of 

trituration of purified form of six minerals with the herbal juice and then burning. The 

minerals obtained in the market were in unpurified form and shall produce toxic effects. 

So the purification was done on each mineral. 

1. Procurement of minerals 

2. Lingam (Mercuric sulphide – Cinnabar Natural ore) 

3. Kaantham (Magnetic oxide of iron), 

4. Gandhagam (Sulphur) 

5. Venkaaram (Sodium biborate - Borax) 

6. Indhuppu (Sodium chloride impure – Rock salt) 

7. Ayam powdered (Ferrum - Iron)  

These minerals were procured from Country drug store. 
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5.1.4. Authentication of minerals 

The minerals were authenticated by Dr. M. Suresh Gandhi, Assistant professor, 

Department of Geoology, University of Madras, Chennai, Tamil Nadu, India. 

  

5.1.5. Collection and authentication of herbs 

 Katraazhai (Aloe vera) 

 Maruthonri ilai (Leaves of Lawsonia inermis) 

  The herbs were collected from herbal garden of National Institute of Siddha, 

Chennai, India. The herbs were authenticated by Dr. D. Aravindhan, Associate professor 

of Medicinal Botany, National Institute of Siddha, Chennai, Tamil Nadu, India. 

 

5.1.6. Collection of other materials 

 Elumitchai pazham (Lemon fruit) – Juice was crushed out. 

 Kaadi (Vinegar) 

 Kollu (Horse gram) – Kollu Kudineer (Aqueous decoction) was prepared by 

soaking 50 g   Kollu in 500 mL water and reduced to 100 mL decoction under 

heat. 

 Ennai (Gingelly oil) - These materials were purchased from local market. 

 Cow‟s Urine – Collected from local surroundings. 

 

5.1.7. Preparation of Valai Rasam  

Valai Rasam prepared by the process of sublimation of Lingam has been 

considered as most purest and detoxified form of Rasam. A sufficient quantity of Lingam 

was grounded with lemon juice for 3 h in Kalvam (Black stone mortar) and then placed in 

the sublimation apparatus and burnt. The Rasam (Mercury) was deposited within the 

upper portion of the apparatus as a blackish powder. This was scraped and collected, then 

rubbed with lemon juice and boiled in water, when it is fit for use. 

5.1.7 Purification of Kaantham 
(6)

 

Kaantham was heated in Kollan ulai (Traditional heat blower) until it became red 

hot. Then it was dipped in Kollu Kudineer (Horse gram decoction). This process was 

done for 21 times.  
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5.1.8 Purification of Gandhagam 
(6)

 

Maruthontri ilai karkam (Lawsonia inermis poultice) was mixed with Cow‟s milk 

curd in an earthen pot and the mouth of the pot was closed with the cotton cloth. 

Gandhagam was placed over the cloth and closed with another appropriate pot and 

covered the lid with seelai mann (mud pasted cotton cloth) and dried. This set up was 

burried in the dug ground and subjected to Pudam with five cow‟s dung cake (Traditional 

method of heating using Cow dung cakes). The Gandhagam was melted and settled down 

in the pot. It was collected and washed with water. This procedure was repeated for 7 

times. 

  

5.1.9 Purification of Venkaaram 
(6)

 

Venkaaram was fried in a mud plate until the moisture completely evaporated. 

 

5.1.10 Purification of Indhuppu 
(6)

 

Indhuppu was soaked in Kaadi neer (Old rice fermented water) for three day and              

dried well.  

 

5.1.11 Purification of Ayam 
(6)

 

 Ayam was heated in Kollan ulai (Traditional heat blower) until it became red hot. 

Then it was immersed in Kaadi (Rice Vinegar), Ennai (Gingelly oil), Cow‟s Urine and 

Kollu Kudineer (Horse gram decoction) respectively. This process was done for 3 times. 

 

5.1.12 Preparation Process of Arumuga Chendhuram 
(22)

 

The method adopted for the process was referred from the literature Siddha 

Vaithiya Thirattu. 

 Plate 5.1.2: Preparation Process                    Plate 5.1.3: Earthen pot 
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Ingredients 

 5 parts of Valai Rasam 

 7 parts of purified Kaantham , 

 9 parts of   purified Gandhagam  

 8 parts of purified Venkaaram  

 4 parts of purified Indhuppu  

 12 parts of purified Ayam powdered  

 

1. The above ingredients were powdered separately into fine form using kalvam 

(Black stone mortar) and mixed and again ground well.  

2. Then the mixture was triturated with Katraazhai juice continuously for 5 days in 

kalvam. 

3. After 5 days, small cakes were prepared from the paste form of mixture and dried 

well. 

4. The dried cakes were sealed in an earthen pot and burnt for 24 h. 

5. Cooled and opened. 

6. A dark red coloured chendhuram was scrapped out and stored in an air tight sterile 

dark glass container. 

7. The prepared test drug ARC was coded as sample ARC-1. 
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5.2. Physicochemical Characterization of Arumuga Chendhuram  

5.2.1. Qualitative analysis of Arumuga Chendhuram  

Siddha classical method 
(23)

 

The quality of Arumuga Chendhuram was accessed by the parameters cited in Siddha 

Formulary of India. The parameters are follows 

 Red colour  

 No taste and No odour 

 Sample floats on water 

 Not translucent 

 The papillary ridges will be impinged on rubbing sample between thumb and 

index finger. 

  

5.2.2. Physico chemical analysis 
(24) 

Physical properties such as colour, taste, odour, Reaction to HCl, Magnetic and 

fluorescent properties were analyzed. The physicochemical analysis was performed at 

Regional Research Institute of Unani Medicine, Chennai, India. The procedures 

recommended in protocol for testing (Pharmacopoeial Laboratory for Indian Medicine) 

were followed to determine loss on drying at 105°C, total acid-insoluble ash, total Ash 

and solubility in alcohol and water. All the procedures were repeatedly done for 3 times 

and the average values was recorded.  

 

 Loss on Drying 

 3 g of  ARC was kept in a previously weighed 100 mL beaker  

 Heated it in an oven at 105°C for 5 h.  

 Cooled it in a desiccator and weighed.  

 The procedure was repeated untill constant weight was obtained. 

 The percentage of sample weight lost was calculated.   

% Loss on Drying at 105°C =    Weight loss of the sample x 100 

                                               Weight of the ARC by taken 
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Total Ash 

 3g of ARC was weighed accurately in a tarred Silica dish which was previously 

ignited  

 ARC was kept evenly in spreaded manner in the dish 

 The dish was ignited in a muffle furnace at 600°C until it became white i.e., Free 

from Carbon.  

 The dish was cooled and weighed in a desiccator.  

 The percentage of ash was calculated. 

% Total Ash =   Weight of ash  x  100 

                                 Weight of the ARC taken 

 

 Acid insoluble Ash 

 To the obtained total ash, 45 mL of 1:5 Hydrochloric acid was added in three 

portions of 15 mL each time. 

 Boiled gently for 5 minutes 

 Filtered using filter paper Whatman No: 41 

 The insoluble ash was collected from the surface of the ash free filter paper. 

 The insoluble ash was washed with distilled water till the residue become acid 

free 

 The insoluble matter on the filter paper was transferred to the original dish, dried 

and ignited to constant weight.   

 The dish was measured for its weight and then cooled in a desiccator. 

 Acid insoluble-ash was calculated for its percentage collected from the air dried 

material. 

       % Acid insoluble-ash =      Weight of the acid insoluble residue x 100 

                                                                Weight of the ARC 

 

 Water Soluble Ash 

 The total ash of ARC was again obtained by the above method for total ash and 

weighed.  

 The total ash was boiled for 5 min in 25 mL of distilled water.  

 Filtered using filter paper Whatman No: 41 

 The insoluble ash present on the surface of the ash less filter paper was collected. 
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 The insoluble ash was washed with hot water and transferred to the previously 

weighed silica crucible. 

 Ignited the crucible for 15 min at a temperature not exceeding 450ºC in muffle 

furnace. 

 The crucible is weighed with the residue till it reaches the constant weight and 

then the weight of insoluble ash was determined. 

 The weight of the water soluble ash was calculated by subtracting the insoluble 

ash weight from the of total ash weight. 

 The percentage was calculated for water soluble ash. 

% Water soluble ash value =        Wt. of Water soluble ash x 100 

                                          Wt. of crude drug taken 

 

 Alcohol Soluble Extractive Value 

 3g of ARC was taken in a glass stoppered flask. 

 100 mL of 95 % distilled alcohol was added to the flask. 

 The flask was shaken occasionally for 6 h and allowed standing for 18 h without 

disturbance.  

 Filtered rapidly without loss of alcohol solvent.  

 25 mL of the filtrate was pipetted in a previously weighed 100 mL beaker. 

 The beaker was evaporated to dryness on a water bath.  

 Kept the beaker in an air oven at 105°C for 6 h  

 Cooled the beaker in a desiccator and weighed.  

 The percentage of alcohol extractable matter of the ARC was calculated.  

 

% Alcohol- soluble extractive =        Weight of the extract x 100  

                                                       25 x weight of the ARC taken 

 

 Water soluble Extractive value 

 3g of ARC was taken in a glass stoppered flask. 

 100 mL of distilled water was added to the flask. 

 The flask was shaken occasionally for 6 h and allowed standing for 18 h without 

disturbance.  

 Filtered rapidly without loss of alcohol solvent.  

 25 mL of the filtrate was pipetted in a previously weighed 100 mL beaker. 

 The beaker was evaporated to dryness on a water bath.  
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 Kept the beaker in an air oven at 105°C for 6 h  

 Cooled the beaker in a desiccator and weighed.  

 The percentage of water extractable matter of the ARC was calculated. 

 

% Water- soluble extractive =    Weight of the extract x 100 

                                                         25 x weight of the sample taken 

 

5.2.3. X ray diffraction analysis 

The powder X-ray diffraction study was done by the instrument Bruker D8 

Advance X-ray diffraction at Madras University, Chennai, India 

 

5.2.4. Functional group analyses 

 The study was carried out using BRUKER RFS27 Stand-alone FT-Raman 

Spectrometer having scan range from 50 to 4000 cm-1 done at Indian Institute of 

Technology - Madras, Sophisticated Analytical Instrumentation Facilities, Chennai, 

Tamil Nadu, India. The functional groups present among Sample R, E and S were 

analysed by correlating with the standard Raman Spectroscopy data. 

 

5.2.5. Microscopic analysis 

The particle size of ARC was determined by using the HR-SEM. Carl Zeiss 

MA15/EVO 18 Scanning Electron Microscope was used for analysis. This study was 

carried out in SAIF, IIT, and MADRAS, Chennai 36. 

Resolution:  Separation of 1.2nm of gold particle on a carbon substrate 

Magnification: From a min of 12X to greater than 100000X 

Quantitative analysis of Arumuga chendhuram 

 

5.3. Quantitative analysis of Arumuga chendhuram 

 

5.3.1. Atomic Absorption Spectroscopic study 

Heavy metals concentration such as Lead and Cadmium were observed by Atomic 

Absorption Spectroscopic study. The procedures recommended for analysis of heavy 

metals like Lead and Cadmium in WHO, 1998 and AOAC, 2005 and study was done at 

Chennai, Regional Research Institute of Unani Medicine.. 
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Instrument details 

Thermo Fischer M Series, 650902 VI.27 model Atomic Absorption Spectrometer 

(AAS) used for the analysis. The operating parameters were as follows: 

Instrument technique   : Flame technique 

Wavelength (Pb)   : 217 nano meter 

Wavelength (Cadmium)   : 228.8 nm 

Slit width    : 0.5 nm 

Lamp current (Lead)   : 4.0 mA 

Lamp current (Cadmium)  : 3.0 mA 

Carrier gas and flow rate  : Air and Acetylene, 1.1 L /min 

 Rate of Flow    : 2 ml/min 

 The Hallow cathode lamps for Lead and Cadmium analysis were used as light 

source to provide specific wave length for the specific elements to be determined. 

 

5.3.2. Wavelength dispersing X-ray fluorescence spectroscopic study 

 Model S4 Pioneer Bruker aXS, X-ray fluorescence analysis is a non-destructive, 

fast and environmentally friendly analysis method with very high accuracy and 

reproducibility. 

Software used: SPECTRA plus Software Package for X-ray Spectrometers Version 1.6 

 

5.3.3. Inductively Coupled Plasma – Optical Emission spectroscopic study 

This study was well performed using Perkin Elmer Optima 5300 DV  Inductively 

Coupled Plasma – Optical Emission Spectrometer (ICP-OES) done at SAIF, IIT Madras, 

Chennai-36 .  

 

TOXICITY STUDIES 

5.4. Safety studies of Arumuga Chendhuram in animal model 

The toxicity studies of Arumuga Chendhuram  (ARC) in animal model were 

conducted after obtaining prior approval (1248/ac/09/CPCSEA/5-12/2011) for animal 

studies from CPCSEA, Government of India through the Institutional Animal Ethics 

Committee (IAEC) of National Institute of Siddha, Chennai and conducted at animal 

house, National Institute of Siddha, Chennai, Tamil Nadu, India.  
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5.4.1. Experiment animals  

Species/Strain: Albino rat / Wistar 

Sex: Male and Female, Female rats were nulliparous and non-pregnant 

Age: 8-12 weeks 

Weight: 140±20 g 

Source of procurement: King Institute of Preventive Medicine, Guindy, Chennai 

The animals were maintained in the animal house of National Institute of Siddha, 

Chennai following the guidelines for care and use of animals in scientific research drafted 

by Indian National Science Academy, New Delhi, India. 

5.4.2. Laboratory condition maintained 

Room temperature: 22±2°C 

Relative humidity: 40 – 65 % 

Ventilation: Air cycles: 15/min; 70:30 Exchange ratio 

Illumination: By Fluorescent Lamp 60 Lumens/Watt (325 Lux) 

Photoperiod: 12-h light/dark cycle by time controlled lighting system 

Noise control: Constructed with Concrete walls 

5.4.3. Husbandry 

Housing: Same sex of three animals were housed in polypropylene cages 

Bedding: With husk 

Feed: Amruth Rodent pellet, Pranav Agro Industries Ltd, Sangli, Maharastra, 

India 

Water: Purified water by Reverse Osmosis procedure was supplied ad libitum by 

Rodent water feeder. 

5.4.4. Identification 

Cage: Cage card was tagged in each cage and indicated with animal numbers, 

markings and sex. 

Animal: Each animal has marked with picric acid on the fur for identification 

(Head, Neck, Body and Base of tail) and it was indicated in cage card along with number. 

 

5.4.5. Preparation of Vehicle  

The vehicle was prepared by mixing 1mL honey with 1mL distilled water. For 

each dosage of test drug, freshly prepared vehicle was used for the study.  
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5.4.6. Test sample 

 Arumuga Chendhuram (ARC), 65 mg/Two times a day with honey 

 

5.5. Acute oral toxicity study 
(25,26) 

5.5.1. Methodology 

The acute oral toxicity test was performed following 423 guidelines of OECD 

(Organization for Economic Co-operation and Development) for testing of chemicals.  

 

5.5.2. Procedure 

Selection of Animals 

 Six female Wistar rats were randomly selected and acclimatized for one week 

prior to the study. The rats were fastened overnight before the administration of test drug. 

  

Dose calculation 

The body weight of each fasted rat was weighed and an individual dose of test 

drug ARC was calculated according to the initial body weight. 

 

Dosing 

The acute toxicity study was done at the starting dose of 2000 mg/kg body weight 

of a rat as per Annexure 2d of OECD guidelines. For the first step, 2000 mg/kg ARC was 

suspended in 2 mL vehicle and administered to three animals using oral gavage as single 

time on 0 day. After single time administration of ARC, rats were deprived from feed and 

water for 4 h. The three animals were observed for mortality and abnormal clinical signs 

periodically for 14 days. Since there was no mortality and abnormal signs in the first step, 

further three animals were administered with ARC at the same dosage of 2000 mg/kg as 

single time for second step and observed for mortality and clinical signs of toxicity. The 

Median Lethal dose (LD50 cut-off value) for ARC was determined in accordance with 

Globally Harmonized System of Classification and Labeling of Chemicals cited in Annex 

2d of OECD Guidelines 423.  
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5.5.3. Observations 

Body weight 

Each animal was weighed and recorded prior to the administration of test drug 

(On 0 day) and again on 7 and 14 day. 

 

Cage Side observations 

After administration of ARC, all animals were observed for mortality and clinical 

signs of toxicity and behavioral changes at 30 min, 1, 2 and 4 hours and thereafter once a 

day for the next 14 days. The observations include general behavior, respiratory pattern, 

cardiovascular signs, motor activities, reflexes and changes in skin and fur texture, 

changes in eyes and mucous membrane of oral cavity, salivation, lethargy, sleep, coma, 

convulsion, tremors, diarrhoea, morbidity and mortality. 

Necropsy 

The six animals were done for gross necropsies. The organs present in the thoracic 

and abdominal cavities were examined. 

 

5.6. 28 day Repeated oral toxicity 
(27) 

5.6.1. Methodology 

A 28-day repeated oral toxicity study was performed according to the OECD 

guideline - 407 with minor modifications in dosage levels of test drug. 

 

5.6.2. Selection of animals 

Twenty male Wister and twenty female Wistar albino rats were randomly selected 

and acclimatized for 7 days prior to the conduction of study. At the end of acclimatization 

period, animals were examined for good health condition.  

 

5.6.3. Dose calculation of test drug 

In the literature of Siddha, 130 mg of ARC as twice a day (260 mg/kg/day) was 

recommended as therapeutic dosage for adult human. For the study, the dose of ARC in 

rat was estimated by conversion of dose of ARC in 70 kg human on the basis of relative 

body surface area. The therapeutic dose in rat was calculated as follows:  
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200 g rat dose = Daily therapeutic dose in Human x Surface area conversion factor 

 = 260 mg x 0.018 = 4.68 mg 

1000 g rat dose = 4.68 mg x 5 = 23.40 mg (Approximately 24 mg) 

 

In the present study, ARC was administered at three dose levels as below 

Low dose: The dose below the therapeutic dose of ARC was fixed – 12 mg/kg  

Intermittent dose: The therapeutic dose of ARC was fixed – 24 mg/kg 

High dose: The two folds of therapeutic dose of ARC was fixed – 48 mg/kg  

 

5.6.4. Experimental design 

Number of groups: 4 

Number of animals in each group: 5 Male and 5 Female 

Treatment period: 28 days 

Frequency: Single time per day. Daily at morning time 

Route: Oral 

Table: 5.6.1: Grouping and treatment details for 28 days repeated oral toxicity study 

 

Group Treatment 

I – Control Vehicle – Honey 1mL + distilled 

water 1mL  

II – Test group at low dose level ARC at 12 mg/kg b. wt suspended in 

2 mL vehicle 

III – Test group at intermittent 

dose level 

ARC at 24 mg/kg b. wt suspended in 

2 mL vehicle 

IV – Test group at high dose level ARC at 48 mg/kg b. wt suspended in 

2 mL vehicle 

 

5.6.5. Observations 

The experimental animals in all groups were observed throughout the course of 

period of 28 days treatment of drug.  

5.6.6. Body weight 

Each animal was weighed and recorded on 0 day, at weekly intervals through-out the 

study period and at the sacrifice day. Mean body weight and percentage of body weight 

gain were calculated for each group of both sexes. 
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5.6.7. Food consumption 

  Food consumed by the animals in each cage was recorded at weekly intervals. The 

mean value of food consumption was calculated for each group of both sexes. 

 

5.6.8. Clinical signs 

After one hour of treatment on each day throughout the study course, all animals 

were observed for signs of toxicity. The clinical signs were examined at the same time in 

each day. If any clinical signs were observed, the time of onset, intensity and duration 

were recorded. The observations include general behavior, respiratory pattern, 

cardiovascular signs, motor activities, reflexes and changes in skin and fur texture, 

changes in eyes and mucous membrane of oral cavity, salivation, lethargy, sleep, coma, 

convulsion, tremors and diarrhea. 

 

5.6.9. Mortality and Morbidity 

All the experimental animals were observed for mortality and morbidity twice 

daily during the entire course of study. 

  

5.6.10. Ophthalmologic Examination 

The eyes of each animal of group I (Control) and IV (High dose) were examined 

on 29 day. After induction of mydriasis with 0.5% Tropicamide solution, examination 

was carried out using a hand slit lamp. 

 

5.6.11. Urinalysis 

Animals of control and high dose groups were kept in metabolic cages in last 7 

days of observation. 1 mL of urine sample was collected with out fecal contamination 

from each animal and used for urinalysis. The following parameters were analyzed using 

routine appropriate methodology.  

 

5.6.12. Terminal studies 

Euthanasia  

Animals of control, low, intermittent and high dose groups were fasted over-night 

at the end of 28 day of study period and on 29 day animals were sacrificed under 

excessive chloroform anesthesia. 
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Blood collection 

5 mL of blood was collected from each animal immediately after sacrifies by a 

sterile disposable syringe through cardiac puncture. 2 mL of blood was transferred into a 

tube containing anticoagulant Potassium EDTA (1.5 mg/mL) and used for haematological 

investigations. 3 mL of blood was transferred into a tube without anticoagulant and used 

for biochemical investigations. 

Haemotological Investigations 

The following haematological parameters were analysed using Erba Mannhein® 

haematology analyser.  

 

Biochemical Investigations 

The following biochemical parameters were analysed using Erba system Pack kits 

in Fully Automated Biochemistry analyzer. 

Glucose 

Cholesterol 

Triglyceride (TG) 

Protein 

Urea 

 Creatinine  

 Liver Function Test  

Necropsy study 

 Body weights of all animals were recorded after blood collection. All rats were 

dissected for gross necropsy study.  Cranial, thoracic and abdominal cavities were opened 

and viscera‟s were dissected out. Organs such as brain, trachea, lungs, heart, liver, kidney, 

stomach, spleen, intestine, testis, uterus and ovaries were studied for gross study by 

viewed under magnification glass to find the presence of macroscopic pathological lesion. 

Each organ was weighed and expressed in terms of absolute organ weight. Relative organ 

weight was calculated by the below formula. 

% Relative organ weight = [Absolute organ weight / Body weight] x 100 
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5.6.13. Histo - pathological study 
(28) 

Collection of organs 

Since no abnormalities found during necropsy study, the organs of one animal 

showing high value of blood renal and hepatic parameters among the animals from 

control, high dose were subjected to histo-pathological studies. Major organs and 

femorotibial joints were collected and placed in 10 % Neutral buffered Formalin. Further 

below procedures were carried out in Liveon Biolabs Pvt. Ltd. Tumakuru, Karnataka, 

India. 

 

Collection of tissues 

Thin pieces of 3 – 5 mm thickness of tissues were cut from the organs collected. 

 

Fixation 

The collected tissues were kept in 10 % Formalin at room temperature for 48 h to 

harden the tissues by coagulating the cell protein, to prevent the structure and to prevent 

the shrinkages. The volume of formalin added was 10 times the volume of the tissues.  

 

Hydration 

After fixation, the tissues were washed completely in running water. 

 

Dehydration 

The tissues were dehydrated by passing it in ascending grades of alcohol as below 

to prevent undue shrinkage of tissues. 

Ethyl alcohol 50 % for 8 h 

Ethyl alcohol 70 % for 2 h 

Ethyl alcohol 90 % for 2 h 

Absolute alcohol – I for 1 h 

Absolute alcohol – II for 1 h 

 

Clearing 

After dehydration, the tissues were cleared from alcohol by keeping in Xylol – I 

and II each with 30 min. 
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Infiltration 

The tissues were completely impregnated with Paraffin wax (Melting point 50 - 

56ºC) kept in the cups and melted in a paraffin oven. The tissues were kept for 30 min in 

each cup.  

Embedding  

Two L shaped moulds were arranged in the form of a rectangle over a porcelain 

slab. The melted paraffin was poured into the mould and the tissue was so oriented that 

the cutting surface of the tissue faces the porcelain slab. The moulds were removed as 

soon as paraffin sets and the blocks were sectioned. 

Sectioning 

  With the help of Rotary microtome sections of 4-5 µm thickness were cut. The 

sections were transferred from the cutting edge of the microtome knife with the help of 

spatula to a tissue floatation bath having warm water (40 - 45ºC). Then the sections were 

spread out uniformly and were taken on the clean glass slides coated with Meyer‟s 

albumin – glycerine mixture. 

Staining of sections 

Haematoxylin and eosin method of staining (H & E) was employed. 

H & E staining procedure 

1. Deparaffinised the sections by passing in Xylol for 5 to 10 min. 

2. Removed the Xylol by passing in Absolute alcohol. 

3. Washed in tap water. 

4. Stained with haematoxylin for 3 to 4 min. 

5. Washed in tap water. 

6. Allowed the sections in acid alcohol for 15 to 30 sec. 

7. Washed in tap water for 5 to 10 min. 

8. Counterstained with 0.5 % Eosin until the sections appeared light pink (15 – 30 

sec). 

9. Washed in tap water. 

10. Dehydrated in alcohol. 

11. Cleared with Xylol for 15 to 30 sec. 

12. Mounted in DPX mountant 

13. Slides were dried and cover slipped without the presence of air bubble. 

14. Examined under a light microscope and microscopic features were observed. 
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5.6.14. Statistical analysis 

All data were expressed as mean ± standard deviation (S.D). The test groups were 

compared with control for testing significance by one way ANOVA followed by Dunnet 

test using GRAPH PAD INSTAT version 3 software programme. P values less than 0.05 

were considered as significant. 

 

5.7. Efficacy studies of Arumuga chendhuram in animal model 
(29) 

The study protocol has got approval from Institutional Animal Ethical Committee 

of KMCH college of Pharmacy, Coimbatore, India (KMCRET/MD(S)/04/2014-15) and 

the studies were conducted at the department of Pharmacology of same college. 

 

5.7.1. Experiment animal’s husbandry 

Male and female Swiss albino mice (15-30g) / Male and female Wistar rats 120 to 

160 grams were obtained from the animal house of Sri Venkateshwara Traders, 

Bangalore and maintained in the animal house of KMCH of Pharmacy, Coimbatore.  

Animals were housed in individually in polypropylene cages in a ventilated room (air 

cycles: 15/minute; exchange ratio 70:30) under an ambient temperature of 22±2°C and 

40–65% relative humidity, with a 12-h light/dark artificial photoperiod. The animals 

received RO water ad libitum and fed with Rodent pellet purchased from Sri 

Venkateshwara Traders, Bangalore. 

 

5.7.2. Preparation of test sample 

260 mg ARC was suspended with 10ml of diluted honey (5ml honey +5ml distilled 

water) for the preparation of test sample. 1ml test sample constitute 26 mg of ARC. The 

test sample was prepared freshly on each day of dosing. 

 

5.7.3. Dosage allocation for test drug groups 

The human intended therapeutic dosage for ARC mentioned in the literature is 65 

mg/dosage and three times daily. The daily dosage of ARC should be 195 mg for human. 

On the basis of body surface area ratio between 70 kg human and 200 g rat, the dosage of 

ARC for rat has been arrived as 24 mg/kg. In the present study, three doses of AC of 12 

mg/kg/day (Low dose), 24 mg/kg per day (Intermittent dose) and 48 mg/kg/ per day 

(High dose) were selected for administration. 
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5.7.4. Preparation of Vehicle  

The vehicle was prepared by mixing 1mL honey with 1mL distilled water. For 

each dosage of test drug, freshly prepared vehicle was used for the study.  

 

5.7.5. Test sample 

 Arumuga Chendhuram (ARC), 65 mg/Two times a day with honey 

 

5.8. Experimental details of Analgesic activity 
(30) 

Writhing test is done for peripherally acting analgesics 

This study was done by the method of Heng-Yuan Chang et al., 20113. 

  

Table 5.8.1: Grouping and treatment details for peripherally acting Analgesics 
(31)

  

5.8.1. Experimental design 

Animal:  4 groups of Swiss albino mice were taken (6 mice /group). 

 

5.8.2. Induction of writhing 

Writhing means constriction of abdominal muscles along with the stretching of 

hind limbs. Writhing can be induced by an irritant such as phenylquinone, acetic acid etc.  

60 min post treatment, all groups were administered with 0.1 mL/10 g acetic acid solution 

(10 mL/kg) as intra peritoneal injection. 

 

5.8.3. Observations 

After 5 min of injection, total No. of writhing movements () was recorded over a 

period of 10 min and percentage of inhibition of abdominal writhing was calculated as 

follow. 

% inhibition of abdominal writhing   = (Wc−Wt) x 100                                  

       Wc 

Group Test drug Dosing Route Frequency 

A – Vehicle 

Control 

Diluted honey 1.0 mL Oral  Single time 

B - Standard Aspirin 10 mg/kg suspended in 1.0 

mL of distilled water 

Oral  Single time 

C – Test 

group I  

ARC at 

therapeutic dose 

24 mg/kg suspended in 1.0 

mL of honey 

Oral  Single time 

D – Test 

group II 

ARC at high dose 48 mg/kg suspended in 1.0 

mL of honey 

Oral  Single time 
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5.9. Screening methods for Anti-inflammatory activity 
(32,33)

. 

5.9.1. Cotton pellet granuloma method 

This study was done by the method of Poornima Ashok et al., 2014. Four groups 

of Wistar rats were divided with six rats for each group.  

Induction of granuloma formation 

Cotton wool was cut into pieces after adsorbent weighing 20±1 mg and then it was 

made into pellets. The pellets were then sterilized in a hot air oven at 120º for 2 h. The 

abdomen was shaved, cleaned with 70% ethanol and two sterilized cotton pellets were 

implanted subcutaneously, one on each side of the abdomen of the animal under mild 

ether anaesthesia. After implantation, all animals received the following treatment. 

Experimental design 

       Animal: Four groups of Wistar rats were divided as six rats in each group. 

Table 5.9.1: Grouping and treatment details for Cotton pellet granuloma induced 

acute hind paw inflammation 

 

Group Test drug Dosing Route Frequency 

A – Vehicle 

Control 

Diluted honey 1.0 mL Oral  Single time 

daily for 7 

days 

B - Standard Dexamethasone 0.5mg/kg 

suspended in 1 mL 

of distilled water 

Oral  Single time 

daily for 7 

days 

C – Test 

group I  

ARC at 

therapeutic dose 

24 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 7 

days 

D – Test 

group II 

ARC at high dose 48 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 7 

days 

 

Observations 

Rats after implantation on the 8th day were anaesthatised anaesthetized with 

pentobarbital sodium. The pellets were dissected and dried at 60º for 24 h, weighed after 

cooling. The mean weight of the cotton pellets of the control group as well as 

experimental groups was calculated. The percentage inhibition of the dry and wet weight 

of the granuloma were calculated and compared. 
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5.10. Anti arthritic activity
 ( 34, 35,36, 37, 38) 

5.10.1. Complete Freund’s adjuvant induced Arthritis 
(34,) 

 This study was done by the method of Mishra et al., 2013.  

Induction of arthritis 

Arthritis was induced by a single intradermal injection (0.1 mL) of Complete 

Freund‟s Adjuvant (CFA) which contains 1.0 milligram dry heat-killed Mycobacterium 

tuberculosis per mL sterile paraffin oil into a pad of the left hind paw of female rats. A 

26G needle was used for injection. After induction of arthritis to all animals, the animals 

were treated as follows. 

Experimental design 

Table 5.10.1: Grouping and treatment details for Freund’s adjuvant induced 

Arthritis 

Group Test drug Dosing Route Frequency 

A – Vehicle 

Control 

Diluted honey 1.0 mL Oral  Single time 

daily for 42 

days 

B - Standard Leflunomide 10 mg/kg 

suspended in 1 

mL of distilled 

water 

Oral  Single time 

daily for 42 

days 

C – Test group I  ARC at 

therapeutic dose 

24 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 42 

days 

D – Test group II ARC at high dose 48 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 42 

days 

Observations 

 The swelling paw were periodically examined (up to 42 days) in each paw from 

the ankle using Plethysmometer. All rats were assessed every three days for signs of 

arthritis between day 1 and 21 post CFA using visual scoring system developed to 

evaluate the severity. Paws were examined for severity of and loci of Erythema, swelling 

and indurations using a 5-point scale. 

0 = paws with no swelling and focal redness 

1 = paws with swelling of finger joints 

2 = paws with mild swelling of ankle or wrist joints 

3 = paws with severe inflammation of the entire paws 

4 = deformity or ankylosis.   
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After the treatment period, the animals were anaesthetized by Diethyl ether 

(inhalation) and the blood was collected from retro orbital sinus by using capillary into a 

centrifuge tube which contains EDTA for testing haematological parameters and without 

EDTA for testing biochemical parameters and kept in room temperature for 30 min and 

then centrifuged for 10min for 10,000 rpm. Rheumatoid factor, C-ReactiveProtein and 

antioxidant levels were analysed
(39,40)

. Joints were subjected to H&E stained 

histopathological studies 

5.10.2. Collagen with Freund’s adjuvant induced arthritis 
(41, 42) 

              This study was done by the method of Krishna Das Madhu, 2014.  

Induction of Arthritis 

 Arthritis was induced using Chicken Sternal Collagen type–II with Incomplete 

Freund‟s Adjuvant. Collagen was dissolved in ice-cold 0.1Macetic acid at a concentration 

of 2mg/mL, kept overnightly and stored at 4 ◦C. On day 1, collagen in acetic acid was 

emulsified with equal volumes of incomplete Freund‟s adjuvant to produce the inducing 

agent and stored on ice before use. Rats were immunized intradermally with 0.5mL of the 

emulsion (0.1mL each of the emulsion was injected to five sites; root of tail and regions 

above each limb). On day 7, after the primary immunization all animals were given 

booster injection with 0.1mL of chicken collagen emulsified with Incomplete Freund‟s 

adjuvant in the same manner.  

Experimental design 

Animal: Four groups of Wister rats were divided and six animals were placed in 

each group. After induction of arthritis the animals were grouped and treated as follows  

Table 5.10.2: Grouping and treatment details for Collagen induced Arthritis 

Group Test drug Dosing Route Frequency 

A – Vehicle 

Control 

Diluted honey 1.0 mL Oral  Single time 

daily for 42 

days 

B – Standard Leflunomide 10 mg/kg 

suspended in 1 mL 

of distilled water 

Oral  Single time 

daily for 42 

days 

C – Test group I  ARC at 

therapeutic dose 

24 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 42 

days 

D – Test group II ARC at high dose 48 mg/kg 

suspended in 1.0 

mL of honey 

Oral  Single time 

daily for 42 

days 
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Observations 

 The severity of inflammation in each limb was monitored by set visual criteria for 

the degree of inflammation, the extent of erythema and edema of the periarticular tissues, 

and the enlargement, distortion, or ankylosis of the joints.  

 Body weight and both hind paws volumes were measured on 0, 7, 14, 28, 35 & 42 

day. At the end of the study, Rheumatoid factor and C-Reactive Protein levels were 

analysed. Joints were subjected to Radiographic and H&E stained histopathological 

studies 

 

5.11. Clinical Study 

The study protocol has got approval from Institutional Ethical Committee of 

National Institute of Siddha, Chennai (NIS/IEC/11/2/04) and registered in CTRI. The 

study was conducted at the department of Noi Naadal at hospital of National Institute of 

Siddha. 

 

5.11.1. Study Type   : Experimental 

5.11.2. Study Design:  A Non Randomize, Uncontrolled, Open labelled clinical study 

5.11.3. Number of subject to enroll:  70 Patients  

5.11.4. Number of centre:   One 

5.11.5. Duration of study:  Total one year to complete entire clinical study 

Total duration of treatment: 60 days 

5.11.6. Study Medication 

The entire patients received test drug ARC with honey 5ml, two times daily, po. 

The dosage of ARC given was 130 mg/dose, two times daily as mentioned in the 

literature. 

 

5.11.7. Selection procedure 

Eligibility 

Ages   Eligible for Study :   30 Years to 60 Years 

Genders Eligible for Study :   Both Gender 

Accepted Healthy Volunteers :   No 
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5.11.8. Inclusion Criteria: 

Major:  

 Onset of arthritis after 16 years of age 

 Positive for RF Factor (Rheumatoid Factor) 

 Anti – CCP  

 ESR > 30mm/hr or CRP > 1.0mg/dl  

 Diagnosis of  Paithiya Vadha Suronitham, as defined by fulfilling at least more 

than two articular involvement  

Minor 

 Patients gave informed consent (signed or oral witnessed, according to local 

regulations) before any protocol specific procedures. 

 Patient would to intake  study medication 

 Patient would to follow diet restriction 

 Had Morning stiffness  

 

5.11.9. Exclusion Criteria 

 Diabetes 

 Hypo thyroidism and Hyper thyroidism  

 Systemic Hypertension(SHT) 

 Cardiac disease 

 Renal disease 

 Liver disorders  

 Neurological disorders 

 Pregnancy and lactation 

 History of any kind of drug abuse. 

 Active or chronic infection worsen after immuno suppressive therapy  

 Patients who had already participated in a new drug study in the past 3 months. 

 

 5.11.10. Subject withdrawal criteria: 

 Subject seemed any other treatment without informing the Investigator. 

 Clinical failure after 1 month of treatment as worsened or no amelioration of signs 

& symptoms. 

 Subject requested 



72 

 Repeated protocol non-compliance with its specification and criteria violation.  

 Subject lost to follow up. 

 Serious adverse events / reactions / Intercurrent illness where continuation of 

study possessed serious risk to the subject 

 Subject developed signs and symptoms of hypersensitivity 

 Subject became pregnant during the study period. 

 

5.11.11. Subject enrolment 

For the study, 210 patients were screened having symptoms of joint pain and 

observed 70 patients under major inclusion criteria having the features of Paithiya Vatha 

Suronitham (Advanced Stage of Rheumatoid Arthritis). Among 70, 55 patients gave 

willingness to participate in the study and 55 patients were enrolled. 

 

Prevalence of the disease 

The prevalence of the disease among Sex, Age, Economic status, Nilam (Habitat) 

Kalam (Season) and Thegi (body constitution) was observed on enrolled patient. 

 

General Examination 

General examination such as Body weight, Height, Body temperature, Pulse rate, 

Heart rate, Respiratory rate, Blood pressure, Pallor, Icterus, Clubbing, Cyanosis, Lymph 

node enlargement, Pedal Oedema and examination of vital organs were carried out on 

before and after treatment. 

 

5.11.12. Envagai thervu and Uyir thathukkal Examination 

Envagai thervu (Eight folds of examination) were carried out and observed the 

signs  of variations in Naa (Tongue), Niram ( Colour), Mozhi (Speech), Vizhi (Eye), 

Malam (Stools), Moothiram (Urine), Naadi (Pulse), Sparism (Touch) on before and after 

treatment. The features of Uyir thathukkal (Humours) viz., Vali, Azhal and Iyyam were 

observed before and after treatment. 
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5.11.13. Clinical assessment 

The essential features were observed using American College of Rheumatology 

(ACR) 2010 / European League against Rheumatism (EULAR) 2010 classification 

criteria and scoring 7 was done on before and after treatment. 

The symptoms such as pain in more than three joints, pain in hand joints, morning 

stiffness more than 1 h, symmetrical arthritis, restricted movements, spindled appearance 

of fingers, anorexia, low grade fever, subcutaneous nodules were observed on 0, 10, 20, 

30, 40, 50, 60 day.  

Primary end point of the study is to reduce the joint pain and the character of pain. 

 

Universal assessment Pain scale. 0 – No pain, 1 to 3 – Mild pain, 4 to 6 – Moderate 

pain, 7 to 10 – Severe pain was done. 

Restriction of movements was assessed using grade. Grade I – Able to perform 

normal duties, Grade II – Moderate restriction – Possibility of self care, Grade III – 

Marked restriction – Limited self care / some assistance required, Grade IV – Confined to 

bed or wheel chair. 

Scoring was done using Modified health assessment questionnaire (MHAQ) 

scoring8 was done for functional assessment on before and after treatment. Below 0.3 

score was considered as the patient has normal function having good response of 

treatment
(43)

.  

5.11.14. Investigations 

Blood WBC count, differential count, Hb, ESR, Hb, Random blood Sugar, Plasma 

SGOT, SGPT, Serum Cholesterol, HDL, LDL, VLDL, TG, Blood Urea, Serum  

Creatinine and ASO titre was estimated on before treatment. C - reactive protein and RA 

factor was estimated on before and after treatment. 

Urine sugar, Albumin and deposits were examined on before treatment. 

X-rays of involved joints were observed on before and after treatment. 

 

5.11.15. Case Record Form 

Patients were given unique registration number. The screening forms were filled 

separately such as complaints and duration, history of present and past illness, family 

history, physical examinations findings, objectives findings, investigations, drug 

compliance and dietary advices, informed consent, adverse events were systematically 
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recorded in the case record form (CRF) for analysis. CRF was elaborately designed for 

the purpose of incorporating the Siddha methods of diagnosis as mentioned in the Siddha 

literature. After enrolling the patient in the study, a separate file for the each patient was 

opened and all the forms were kept in the file confidentially  

 

Review of the patients 

The patients were requested to visit for review daily for 10 days. The patients 

were examined for signs and symptoms, and Naadi naadai were recorded in the CRF.  

 

Patient compliance 

The compliance of each patient was assessed with the adherence of test drug. The 

self reporting details of the medicine intake time and medicine measurement (Quantity of 

ARC received) were recorded in the CRF on every visit of the patient. 

 

Adverse event 

Any serious adverse event and unexpected adverse drug reaction was observed 

during the treatment period and if happened, it was reported to the Pharmacovigilance 

department of the study centre. 

 

Data management 

After enrolling the patient in the study, a separate file for each patient was opened 

and all forms were filed in the file. Study No. and Patient No. was entered on the top of 

file for easy identification and arranged in a separate rack at the concerned OPD unit. 

Whenever study patient visits OPD during the study period, the respective patient file was 

taken and necessary recordings were made at the assessment form or other suitable form. 

The screening form was filed separately. Data recordings were monitored for completion 

and all collected data were entered in Microsoft Excel for computation.  

 

5.11.16. Statistical Analysis 

Data collected before and after treatment were expressed as mean ± standard 

deviation (SD). P value was calculated using unpaired„t‟ test using GRAPH PAD 

INSTAT version 3 software program. Values of p<0.05 were considered significant. 
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     RESULTS AND ANALYSIS 

6.1. Physico chemical characterization of Arumuga chendhuram 

 For profiling the physicochemical fingerprint of Arumuga Chendhuram (ARC), 

the characterization studies were done on two samples of ARC.  

 Sample I – ARC procured from Pharma industry. 

 Sample II – ARC prepared by us.  

6.1.1. Quality assessment  

The table 6.1.1 shows ARC satisfies all the quality parameters mentioned in the 

literature and proves that the ARC prepared by the above process was well finished.  

Table 6.1.1: Quality analysis of Arumuga Chendhuram 

S. No Siddha classical method Results 

1 Red colour Positive  

2 No Taste Positive  

3 No Odour Positive  

     4 Sample floats on water. Positive  

5 Not translucent Positive  

 

6 

Impinged in the papillary ridges of the 

thumb and index finger 

Positive  

 

6.1.2. Organoleptic characters of Arumuga Chendhuram 

The organoleptic characters of the Arumuga Chendhuram were shown in the table 

6.1.2. ARC was brick red smooth fine powder with characteristic odour, slightly pungent 

and tasteless. 

Table 6.1.2: Organoleptic characters of Arumuga Chendhuram 

Parameter Sample I Sample II 

Colour Dark brown Blackish red 

Taste Nil Nil 

Odour Nil Nil 

Magnetism Nil Nil 

Reaction to HCl No effervesence No effervesence 

Luminescence Non fluorescent Non fluorescent 

 

There was no difference observed among the samples in their organoleptic 

characters except in their colour. Both samples were free from radioactive contents and 

metals possessed magnetic property. Both samples were highly stable inferred from no 

reaction with HCl. 

 

 



76 

6.1.3. Physicochemical analysis 
(24) 

Ash values  

The results of ash values were shown in the table 6.1.3 & 4.  ARC I & II has high 

value of total ash and inferred that both samples has more inorganic compounds might be 

minerals.  

Table 6.1.3: Total ash value of Arumuga Chendhuram 

Weight of Arumuga 

Chendhuram    taken 

(g) 

Percentage w/w Total ash 

ARC I  ARC II 

3.0 

3.0 

3.0 

92.20 

92.47 

92.64 

98.18 

98.21 

98.39 

Mean ± S.D  % 92.44±0.22 98.26±0.11 

Table 6.1.4: Acid insoluble ash value of Arumuga Chendhuram   

Weight of Arumuga 

Chendhuram    taken 

(g) 

Percentage w/w acid insoluble ash 

ARC I  ARC II 

3.0 

3.0 

3.0 

62.36 

62.45 

62.59 

94.32 

94.47 

94.64 

Mean ± S.D  % 62.47±0.12 94.48±0.16 

Extractive values  

The results were shown in the table 6.1.5 & 6 and inferred that ARC was poorly 

soluble in solvents. Water soluble extractive value was lower in sample II shows it 

contains more stable components. 

Table 6.1.5: Alcohol soluble Extractive value of Arumuga Chendhuram 

Solvent 

(100 mL) 

Weight of Arumuga 

Chendhuram    taken (g) 

Extractive Value (%) 

ARC I  ARC II 

Ethanol 

Ethanol 

Ethanol 

5.0 

5.0 

5.0 

0.16 

0.24 

0.29 

0.20 

0.31 

0.37 

Mean ± S.D  % 0.23±±0.07 0.29±0.09 
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Table 6.1.6: Water soluble Extractive value of Arumuga Chendhuram 

Solvent 

(100 ml) 

Weight of Arumuga 

Chendhuram    taken (g) 

Extractive Value (%) 

ARC I  ARC II 

Water 

Water 

Water 

5.0 

5.0 

5.0 

22.12 

22.19 

22.37 

1.64 

1.80 

1.92 

Mean ± S.D  % 22.23±0.13 1.79±0.14 

 

Loss on drying 
(24)

 

From the results of table 6.1.7, it is inferred that both samples of ARC had low 

moisture content and has higher stability period. 

 

      Table 6.1.7: Moisture content of Arumuga Chendhuram     

Weight of Arumuga 

Chendhuram  taken (g) 

Loss of weight at 105°C (g) 

ARC I  ARC II 

2.0 

2.0 

2.0 

2.09 

2.17 

2.31 

2.57 

2.62 

2.69 

Mean ± S.D  % 2.19±0.13 1.79±0.14 

 

Physical Parameters
(24)

 

The concise results of physical parameters of ARC were shown in the table 6.1.8. 

   

 Table 6.1.8: Physical Parameters of Arumuga Chendhuram 

 

                    

 

 

 

 

  

Values are expressed as mean ± S.D.  

 

 

 

Parameter Sample I Sample II 

Loss on drying at 105°C 2.19±0.11 2.63±0.06 

Total Ash Value 92.44±0.22 98.26±0.11 

Acid Insoluble ash 62.47±0.12 94.48±0.16 

Alcohol soluble extract 0.23±0.07 0.29±0.09 

Water soluble extract 22.23±0.13 1.79±0.14 
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6.1.4. Functional groups analyzes  

 The results of table 6.1.9 show the functional groups present in the samples. By 

Raman Spectroscopy of Sample I, Raman shifts have been observed at 12 peaks. Among 

12 peaks, prominent bands at 225.68, 260.10, 292.71 & 420.33 cm
-1

 were observed 

representing strong υ(Xmetal-O) group and prominent band at 691.36 cm
-1

 representing 

υ(C-S) aliphatic group. The other prominent band was found at 839.39 cm
-1

 signifies the 

presence of medium υ(C-O-C) group. ARC I has other bands representing the presence of 

lattice vibrations in crystals indicating storage of heat in the form of oscillatory energy. 

Eighteen peaks were observed in Sample II representing the presence of more organic 

compounds than Sample II. On compared with Sample I, Sample II has additional 

functional groups such as strong υ(S-S), strong υ(C-Br), υ(CC) alicyclic group with 

aliphatic chain vibration, υ(C=S), υ(C-(NO2)  and υ(O-H).  

 

Table 6.1.9: Analyzes of Functional groups present in Arumuga Chendhuram done 

by Raman Spectroscopic studies 

Functional  

Group/Vibration 

Region Sample I* 

(Band cm
-1

) 

Sample II* 

(Band cm
-1

) 

Lattice vibrations in 

crystals 

10-200 cm
-1 

71.64,   100.36, 

116.90, 135.74, 

75.74,  

191.52 

υ(S-S) 430 -550 cm
-1

 - 455.54 

υ(Xmetal-O) 150-450 cm
-1

 163.40,   225.68,     

260.10, 292.71, 420.33        

299.40,     352.85, 

405.57, 

υ(C-Br) 500 - 700 cm
-1

 - 578.78, 664.69 

υ(C-S) aliphatic 630 - 790 cm
-1

 691.36,         728.16 

υ(C-O-C) 800 -970 cm
-1

 811.53,    839.39 835.03 

υ(CC) alicyclic, 

aliphatic chain 

vibrations 

600 - 1300 cm
-1

 - 796.13 

υ(C=S) 1000 - 1250 cm
-1

 - 1059.78, 1093.09, 

1131.63, 1196.98          

υ(C-(NO2)) 1340 - 1380 cm
-1

 - 1364.54 

υ(O-H) 3100 - 3650 cm
-1

 - 3142.84,     3233.77 

 

Sample I shows low content of functional groups having more inorganic materials 

rather than organic. Sample I shows high number of peaks at the functional group 

showing metals in oxide form. 
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Table 6.1.10: Analyzes of Functional groups present in Arumuga Chendhuram done 

by XRD pattern. 

 

 

 

 

 

 

 

 

 

 

6.1.5. X ray diffraction analysis 

XRD pattern of ARC was shown in the figure 6.1.1. The results were correlated 

by matching d spacing (Å) with the standard JCPDS database and with another XRD 

interpretation of ARC done by IG Shibi et al (2012).  XRD peaks were observed at d 

spacing 2.6894 Å, 2.50937 Å, 1.83638 Å and 1.69140 Å confirmed the presence of 

Hematite (Rhombohedral - Fe2O3), d spacing 3.32676 Å confirmed the presence of 

Metacinnabar (Cubic - HgS) and d spacing 4.39751 Å, 3.66331 Å and 2.19936 Å 

confirmed the presence of Sodium Borate (Monoclinic – Na2B6). The high intensity lines 

were noted in the XRD pattern suggested that ARC was in crystalline nature. 

 

6.1.6. Microscopic analysis   

SEM images of ARC-I showed difference in size from 1 – 10 µm and 

agglomeration of the particles (Plates 6.1.1 & 2). Constant addition of herbal juice and 

grinding during process of ARC made agglomeration of the particles. 

 

 

 

 

 

 

 

Position ( º2) d- value Angle (Ǻ) Intensity (%) 

20.177 4.39751 0.0 

24.277 3.66331 24.9 

26.776 3.32676 35.0 

27.206 3.27519 19.8 

33.287 2.68945 100.0 

35.753 2.50937 91.8 

41.004 2.19936 25.5 

49.602 1.83638 37.2 

54.184 1.69140 53.9 

62.569 1.48338 33.9 

64.150 1.45057 30.1 
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Plate 6.1.1: SEM image of ARC I showing the particle size of 1 µm and 2 µm 

  

             

 

 

 

 

 

 

 

 

 

 

Plate 6.1.2: SEM image of ARC I showing the particle size of 5 µm and 10 µm 

 

 

SEM images of ARC-II showed difference in size from 1 – 10 µm and 

agglomeration of the particles (Plates 6.1.3 & 4). Constant addition of herbal juice and 

grinding during process of ARC made agglomeration of the particles. 
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Plate 6.1.3: SEM image of ARC II showing the particle size of 1 µm and 2 µm 

 

                        

 

 

Plate 6.1.4: SEM image of ARC II showing the particle size of 5 µm and 10 µm 

 

6.1.7. Concentrations of elements present in the Arumuga Chendhuram   

The concentration of elements in oxide form in ARC I and II observed by 

Wavelength dispersive X-ray fluorescence Spectroscopic study were shown in the table 

6.1.11 & 12. 
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Table 6.1.11: Elements in oxide form of Arumuga Chendhuram I 

Sample I contain high concentration of Iron, Sulphur, Sodium and Silicon in its 

oxide form. Mercury was present not in oxide form but it is present within permissible 

limit. 

          Table 6.1.12: Elements in oxide form of Arumuga Chendhuram II 

 

  

 

 

 

 

 

 

 

Sample II contain high concentration of Sodium, Potassium, Sulphur, Magnesium, 

Calcium, Aluminium and Silicon in its oxide form. Mercury and Chlorine was present not 

in oxide form but Chlorine was found in higher concentration. 

 

S. No Element in oxide form Concentration (%) 

1 Ferric oxide 44.33 

2 Sulphur trioxide 18.54 

3 Sodium dioxide 16.95 

4 Silicon dioxide 13.43 

5 Chlorine 3.83 

6 Aluminium trioxide 0.83 

7 Calcium oxide 0.67 

8 Potassium oxide 0.47 

9 Magnesium oxide 0.44 

10 Manganese monoxide 0.16 

11 Mercury 0.13 

12 Phosphorus pentoxide 0.08 

13 Lead monoxide 0.05 

14 Cupric oxide 0.05 

15 Chromium (III) Oxide 0.04 

S. No Element in oxide form Concentration (%) 

1 Chlorine 41.95 

2 Sodium dioxide 30.61 

3 Potassium oxide 11.22 

4 Sulphur trioxide 6.36 

5 Magnesium oxide 2.87 

6 Calcium oxide 2.63 

7 Aluminium trioxide 2.00 

8 Silicon dioxide 1.44 

9 Phosphorus pent oxide 0.56 

10 Ferric oxide 0.39 

11 Lead monoxide 0.15 

12 Bromium 0.07 

13 Mercury 0.04 

14 Cupric oxide 0.02 

15 Chromium (III) Oxide 0.02 
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6.1.8. Elemental concentration 

The concentration of heavy metals such as Lead and Cadmium and other elements 

including trace elements present in the ARC were shown in the table 6.1.13 & 14. Sample 

I is free from Lead and Cadmium. Sample II has low concentration of Mercury, Arsenic 

and Iron on compared with Sample I. Sodium content was high in Sample I 
(44)

.   

Table 6.1.13: Heavy Metals Concentration in Arumuga Chendhuram 

 

S. No Heavy 

metal 

Sample I Sample II Methods/Instrument used 

1 Lead Not detected 0.2012 ppm WHO, 1998 & AOAC, 

2005/Thermo Fisher AAS 2 Cadmium Not detected Not detected 

 

Table: Elemental Concentration in Arumuga Chendhuram     

 

S.No Element Wave 

length  

(nm) 

Sample I  Sample II 

(mg/L) (ppm) (mg/L) (ppm) 

1 Arsenic(As) 188.979 3.124 3.127568555 0.124 0.124141646 

2 Cadmium(Cd) 228.802 BDL BDL BDL BDL 

3 Iron(Fe) 238.204 82.530 82.624274267 42.530 42.578582147 

4 Mercury(Hg) 253.652 04.105 4.109689154 03.125 3.128569697 

5 Sodium(Na) 589.592 134.510 134.663651177 24.310 24.337769386 

6 Lead(Pb) 220.353 BDL BDL BDL BDL 

7 Sulphur(S) 180.731 87.224 87.323636237 51.524 51.58285602 

8 Vanadium(V) 313.07 BDL BDL BDL BDL 

 

On analysing the above results, we inferred that Sample II (Prepared at 

Gunapadam Lab, National Institute of Siddha) was superior than Sample I (Procured from 

SKM Pharmacy) for further animal and human studies. 
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6.2. ACUTE TOXICITY STUDY OF ARUMUGA CHENDHURAM   

All animals were survived throughout the observation period of 14 days at the 

single dose of ARC at 2000 mg/kg and they were in good health and active. All animals 

got comparable body weight gain over the period of 14 days. Gross necropsy study was 

not performed due to the absence of mortality and morbidity 
(45)

. 

 

Table 6.2.1: Allocation of Animal Identification code for acute toxicity study 

 

 

 

 

 

 

 

 

 

Figure 6.2.1: Effect of Arumuga Chendhuram on body weight of Albino Wistar rats 

at single dose of 2000 mg/kg 

 

 

Step Animal code 

 

I 

ARC/F1 

ARC /F2 

ARC /F3 

 

II 

ARC/ F4 

ARC/ F5 

ARC /F6 
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Table 6.2.2: Cage side observation for the effect of Arumuga Chendhuram at 2000 

mg/kg 

 

Observation ARC/F1 ARC/F2 ARC/F3 ARC/F4 ARC/F5 ARC/F6 

General behavior N N N N N N 

Respiration N N N N N N 

Cardiovascular 

signs 

N N N N N N 

Motor activities N N N N N N 

Skin N N N N N N 

Fur N N N N N N 

Eyes N N N N N N 

Mucous membrane N N N N N N 

Salivation N N N N N N 

Lethargy Nil Nil Nil Nil Nil Nil 

Sleep N N N N N N 

Coma Nil Nil Nil Nil Nil Nil 

Convulsion Nil Nil Nil Nil Nil Nil 

Tremors Nil Nil Nil Nil Nil Nil 

Diarrhoea Nil Nil Nil Nil Nil Nil 

Morbidity Nil Nil Nil Nil Nil Nil 

Mortality Nil Nil Nil Nil Nil Nil 

   N – Normal 

 

6.3. 28 DAY - REPEATED ORAL TOXICITY STUDY 

6.3.1. Randomization, Numbering and Grouping of Wistar Rats 

The rats allotted to different groups are noted in the table 6.4.1. 

 

Table 6.3.1: Allocation of Animal Identification code for 28 day Repeated oral 

toxicity study  

Group Treatment 

I – Control Vehicle – Honey 1mL + distilled 

water 1mL  

II – Test group at low dose level ARC at 12 mg/kg b. wt suspended in 

 2 mL vehicle 

III – Test group at intermittent 

dose level 

ARC at 24 mg/kg b. wt suspended in  

2 mL vehicle 

IV – Test group at high dose level ARC at 48 mg/kg b. wt suspended in 

 2 mL vehicle 
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6.3.2. Body weight 

All animals involved in the study gained comparable body weight throughout the 

study period. But no significant change in the body weight (fig) and body weight gained 

(fig) or lost in the treaded test groups were observed compared with control group during 

the study. 

 

Table 6.3.2:  Effect of Arumuga Chendhuram total body weight in male Wistar Rats 

– 28 day repeated oral toxicity study 

 

Treatment Initial day  

(g) 

On 7
th

 day 

(g) 

On 14
th

 day 

(g) 

On 21
st
  day 

(g) 

On 28
th

 day 

(g) 

Control  148.46±3.42 154.46±7.68 170.48±11.24 182.92±16.12 186.72±14.16 

AC 12 mg/ kg 150.36±8.46 158.2±5.64 173.8±9.76 183.3±14.6 192.7±11.62 

AC 24 mg/ kg 138.72±9.46 145.7±11.46 163.4±10.6 169.4±11.72 178.42±16.34 

AC 48 mg/ kg 141.94±10.42 149.42±9.83 168.72±10.43 180.45±11.22 186.4±14.62 

 

Table no: 6.3.3 Effect of Arumuga chendhuram on body weight in female Wistar 

albino rats - 28 day repeated oral toxicity study 

Treatment Initial day (g) On 7
th

 day 

(g) 

On 14
th

 day 

(g) 

On 21
st
  day 

(g) 

On 28
th

 day 

(g) 

Control  150.36±10.46 156.4±11.42 159.4±7.65 165.3±5.42 170.6±5.45 

AC 12 mg/ kg 139.14±11.62 144.3±7.12 149.7±5.34 156.7±4.56 163.4±7.88 

AC 24 mg/ kg 138.96±9.18 144.4±6.43 158.6±12.85 163.72±9.24 176.4±12.12 

AC 48 mg/ kg 140.72±8.67 144.5±5.66 152.6±7.22 169.4±9.54 177.56±9.22 

 

6.3.3. Food consumption 

 The amount of pellets consumed by Wistar albino rats from different test dose 

groups during the period of 28 days was found to be comparable with that by control 

group. The data were not shown since no significant difference was observed. 

6.3.4. Clinical observations 

All male and female rats of Group I – IV were free from abnormal clinical signs 

throughout the period of test drug administration period of 28 days.  

6.3.5. Mortality and morbidity 

All male and female rats of Group I – IV were survived and had good health 

throughout the period of test drug administration period of 28 days.  

 

6.3.9. Urine analysis 

Dark coloured urine was observed in four rats of control group, two rats of high 

dose group. The specific gravity more than 1.02 was observed in three urine samples of 
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control and two of high dose groups. pH was found higher than 7.4 in five urine samples 

of control and three of high dose groups. Trace amount of protein was observed in four 

urine samples of control and four of high dose groups. The glucose, bilirubin, ketones, 

blood and urobilinogen were found nil in the urine samples of three groups. The data of 

urinalysis of control and high dose groups were not shown since any specific abnormality 

related to the treatment was not observed. 

 

6.3.10. Haematology 

 The results of analyzes of haematological parameters were shown in the figures 

6.3.1 to 6.4.13. The results obtained reflected some significant changes in the values of 

various parameters assayed when compared with those of corresponding controls. Never 

the less, the decrease or increase in the values obtained was within normal physiological 

limits and the effect was not observed to be dose dependent
(45)

. 

Male Wistar albino rats 

 Decreased values of Haemoglobin were obtained for rats in the dose group 

administered 48 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.3.) 

 Decreased values of total RBC were obtained for rats in the dose groups 

administered 48 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.4) 

 Decreased values of Hematocrit were obtained for rats in the dose group 

administered 48 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.6) 

 Decreased values of MCH were obtained for rats in the dose groups administered 

12 mg/kg b.wt (P<0.05) and 48 mg/kg b.wt (P<0.05) of ARC sacrificed on day 29 

(Figure 6.3.8) 

 Decreased values of MCV were obtained for rats in the dose group administered 

48 mg/kgb.wt of ARC sacrificed on day 29 (P<0.001). (Figure 6.3.7) 

 Decreased values of MPV were obtained for rats in the dose group administered 

48 mg/kgb.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.13) 

 

Female Wistar albino rats 

 Increased values of RBC were obtained for rats in the dose group administered 12 

mg/kgb.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.4) 
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Figure: 6.3.1: Effect of Arumuga Chendhuram on White blood Corpuscles in male 

Albino Wistar rats 
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Figure: 6.3.2: Effect of Arumuga Chendhuram on White blood Corpuscles in female 

Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.3: Effect of Arumuga Chendhuram on Haemoglobin in male and female 

Albino Wistar rats  
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Figure: 6.3.4: Effect of Arumuga Chendhuram on Red blood Corpuscles in male and 

female Albino Wistar rats 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.5: Effect of Arumuga Chendhuram on Red cell distribution width in male 

and female Albino Wistar rats –  
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Figure: 6.3.6: Effect of Arumuga Chendhuram on Hematocrit value in male and 

female Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.7:  Effect of Arumuga Chendhuram on mean corpuscular volume in male 

and female Albino Wistar rats. 
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Figure: 6.3.8:  Effect of Arumuga Chendhuram on mean corpuscular hemoglobin in 

male and female Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.9: Effect of Arumuga Chendhuram on mean corpuscular haemoglobin 

concentration in male and female Albino Wistar rats   
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Figure: 6.3.10: Effect of Arumuga Chendhuram on platelet count in male and female 

Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.11: Effect of Arumuga Chendhuram on platelet crit in male and female 

Albino Wistar rats  
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Figure: 6.3.12: Effect of Arumuga Chendhuram on platelet distribution width in 

male and female Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure:6.3.13: Effect of Arumuga Chendhuram on mean platelet volume in male and 

female Albino Wistar rats   
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6.3.11. Serum Biochemistry 

 The results of analyzes of biochemical parameters were shown in the figures. The 

results obtained reflected some significant changes in the values of various parameters 

assayed when compared with those of corresponding controls. Nevertheless, the decrease 

or increase in the values obtained was within normal physiological limits and the effect 

was not observed to be dose dependent. 

 

Male Wistar albino rats 

 Increased values of Glucose were obtained for rats in the dose group administered 

24 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.3.14) 

 Decreased values of ALP were obtained for rats in the dose groups administered 

12 mg/kg (P<0.05) and 48 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). 

(Figure 6.3.21) 

 Decreased values of Urea were obtained for rats in the dose group administered 48 

mg/kg b.wt of ARC sacrificed on day 29 (P<0.001). (Figure 6.3.17) 

 Increased values of Bilirubin were obtained for rats in the dose group 

administered 48 mg/kg b.wt of ARC sacrificed on day 29 (P<0.05). (Figure 

6.3.19) 

 

Female Wistar albino rats 

 Decreased values of Urea were obtained for rats in the dose group administered 12 

mg/kgb.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.4.17) 

 Increased values of Cholestrol were obtained for rats in the dose group 

administered 24 mg/kgb.wt of ARC sacrificed on day 29 (P<0.001). (Figure 

6.4.15) 

 Increased values of SGOT were obtained for rats in the dose group administered 

12 mg/kgb.wt of ARC sacrificed on day 29 (P<0.05). (Figure 6.4.22) 
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Figure: 6.3.14: Effect of Arumuga Chendhuram on Glucose value in male and female 

Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.15: Effect of Arumuga Chendhuram on Cholesterol value male and 

female Albino Wistar rats  
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Figure: 6.3.16: Effect of Arumuga Chendhuram  on Triglyceride value male and 

female Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.17: Effect of Arumuga Chendhuram  on Urea value male and female 

Albino Wistar rats  
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Figure: 6.3.18: Effect of Arumuga Chendhuram  on Creatinine value male and 

female Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.19: Effect of Arumuga Chendhuram  on Bilirubin value male and female 

Albino Wistar rats  
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Figure: 6.3.20: Effect of Arumuga Chendhuram  on Protein value in male and female 

Albino Wistar rats  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.21: Effect of Arumuga Chendhuram on Alkaline phosphatase value male 

and female Albino Wistar Rats 
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Figure: 6.3.22: Effect of Arumuga Chendhuram on SGOT value male and female 

Albino Wistar rats. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.23: Effect of Arumuga Chendhuram on SGPT value male and female 

Albino Wistar rats - 28 day repeated oral toxicity study. SGPT- Serum Glutamic 

Pyruvic transaminase 
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Figure: 6.3.24: Effect of Arumuga Chendhuram on Sodium value male and female 

Albino Wistar rats. 

.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.3.25: Effect of Arumuga Chendhuram on Potassium value male and female 

Albino Wistar rats. 
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6.3.12. Necropsy study 

Gross pathological examination of organs such as brain, trachea, lungs, heart, 

liver, kidney, stomach, spleen, intestine, testis, uterus and ovaries of Wistar albino rats in 

all groups did not reveal any abnormalities. Particularly, the gross necropsy study on the 

organs of control and high dose groups revealed no abnormal pathological morphology. 

 

6.3.13. Organ weight 

The results of relative organs weight of Wistar albino rats in all groups were 

shown in the tables 6.3.4 - 6.3.5. No significant weight gain was observed between the 

groups. All the organs of rats treated with test drug gained weight comparable to the 

control groups. 

 

Table 6.3.4:  Effect of Arumuga Chendhuram on relative organ weight in male 

Wistar rats - 28 day repeated oral toxicity study 

  

Organ Control 

(Honey 2ml) 

Arumuga chendhuram 

12 mg/kg 24 mg/kg 48 mg/kg 

Brain (g%) 0.98±0.12 0.96±0.07 1.06±0.11 0.98±0.05 

Heart (g%) 0.40±0.04 0.42±0.02 0.40±0.02 0.38±0.01 

Liver (g%) 3.52±0.12 3.71±0.15 3.98±0.45 3.62±0.56 

Spleen (g%) 0.46±0.02 0.52±0.08 0.43±0.07 0.47±0.04 

Kidney (g%) 0.87±0.05 0.92±0.06 0.94±0.16 0.85±0.03 

Testis (g%) 1.06±0.14 1.12±0.12 1.11±0.16 1.07±0.14 

 

Table 6.3.5: Effect of Arumuga Chendhuram on relative organ weight in Female 

Wistar rats - 28 day repeated oral toxicity study  

Organ Control 

(Honey 2ml) 

Arumuga chendhuram 

12 mg/kg 24 mg/kg 48 mg/kg 

Brain (g%) 1.04±0.03 1.09±0.04 1.00±0.02 1.12±0.04 

Heart (g%) 0.43±0.02 0.40±0.01 0.39±0.02 0.40±0.02 

Liver (g%) 4.22±0.45 3.78±0.18 3.46±0.12 3.62±0.32 

Spleen (g%) 0.48±0.04 0.43±0.02 0.38±0.04 0.51±0.06 

Kidney (g%) 0.78±0.09 0.85±0.02 0.76±0.04 0.84±0.03 

Ovarys (g%) 0.07±0.02 0.06±0.01 0.07±0.01 0.05±0.01 
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6.3.15. Histopathology 

The results of histopathological changes observed during examinations were 

depicted in the table 6.3.6. The lesions observed were occurred spontaneously, and 

considered incidental and physiology related since abnormal changes were not established 

in blood parameters. H&E slice of organs were shown in the plates 

Table 6.3.6: Effect of Arumuga Chendhuram  on histopathological changes in organs 

of Wistar rats  

Organ 
Control 

 
ARC- 48 mg/kg 

Liver NAD 
Minimal infiltration of 

mononuclear cells 

Kidney NAD NAD 

Lung NAD NAD 

Stomach NAD NAD 

Heart NAD NAD 

Spleen NAD NAD 

Brain NAD NAD 

Femoro – tibial joint NAD NAD 

Cerebrum NAD NAD 

 NAD – No Abnormality Detected 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 6.3.1: Histology of Liver of 28 days repeated oral toxicity study of Arumuga 

Chendhuram. CMLi - H&E sliced Liver of male Wistar rat in control group showing 
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normal architecture (10X), ACMLi - H&E sliced Liver of male Wistar rat in high dose 

test group treated with ARC at 48 mg/kg showing normal architecture (10X), ACFLi 10x 

- H&E sliced Liver of female Wistar rat in high dose test group treated with ARC at 48 

mg/kg showing minimal infiltration of mononuclear cells (10X), ACFLi 40x – Magnified 

area of infiltration of mononuclear cells 

 

 

Plate 6.3.2: - Histology of Kidney of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CFKi-H&E sliced kidney of Female Wistar rat in control group 

showing normal architecture (10X), ACFKi - H&E sliced Kidney of Female Wistar rat in 

high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 

 

 

Plate 6.3.3: - Histology of Lungs of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CMLu - H&E sliced Lungs of male Wistar rat in control group 

showing normal architecture (10X), ACMLu - H&E sliced Lungs of male Wistar rat in 

high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 
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 Plate 6.3.4:- Histology of Stomach of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CMSt - H&E sliced Stomach of male Wistar rat in control group 

showing normal architecture (10X), ACMSt - H&E sliced Stomach of male Wistar rat in 

high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 

 

 

Plate 6.3.5:- Histology of Heart of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CMHe - H&E sliced Heart of male Wistar rat in control group 

showing normal architecture (10X), ACMHe - H&E sliced Heart of male Wistar rat in 

high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 
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Plate 6.3.6:- Histology of Spleen of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CFSp - H&E sliced Spleen of male Wistar rat in control group 

showing normal architecture (10X), ACFSp - H&E sliced Spleen of male Wistar rat in 

high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 

 

 

 

Plate 6.3.7:- Histology of Brain of 28 days repeated oral toxicity study of 

Arumuga Chendhuram. CFBr - H&E sliced Brain of Female Wistar rat in control group 

showing normal architecture (10X), ACMCe - H&E sliced Cerebrum of male Wistar rat 

in high dose test group treated with ARC at 48 mg/kg showing normal architecture (10X), 
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 Plate 6.3.8: - Histology of Femorotibial Joint of 28 days repeated oral toxicity study 

of Arumuga Chendhuram. CMFTj - H&E sliced Femorotibial Joint of male Wistar rat in 

control group showing normal architecture (10X), ACMFTj - H&E sliced Femorotibial 

Joint of male Wistar rat in high dose test group treated with ARC at 48 mg/kg showing 

normal architecture (10X), 
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6.4 Pharmacology studies  

6.4.1 Peripherally acting analgesics by writhing test 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.4.1: Effect of Arumuga  Chendhuram on the Peripherally acting analgesics 

by writhing test method in BALB/c mice of control and experimental groups. 

 

 ARC treated groups at the dose of 24 mg/kg and 48 mg/kg b.wt exhibited more 

significant analgesic activity by controlling writhing in mice when compared with control 

group. 

 

 

 

 

 

 

 

 

Figure: 6.4.2: Effect of Arumuga Chendhuram on inhibition of writhing in BALB/c 

mice of experimental groups.  

Among the experimental groups, ARC at the dose of 48 mg/kg exhibited better inhibition 

of writhing but less effective than Aspirin. 
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6.5 Cotton pellet granuloma method 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6.5.1: Effect of Arumuga Chendhuram on the Cotton pellet granuloma 

method  in Wistar rats of control and experimental groups.  

 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b2
p<0.01 significantly different compared with standard group of rats treated with 

Dexamethasone at 0.5 mg/kg. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Dexamethasone at 0.5 mg/kg. 

.
c1

p<0.05 significantly different compared with test group of rats treated with ARC at 24 

mg/kg. 

c2
p<0.01 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of mice treated with ARC at 

24 mg/kg 



110 

% Inhibition

0

61.01

40.03

49.5

0 10 20 30 40 50 60 70

Control

Std

TD

HD

. 

 

 

Figure:6.5.2: Effect of Arumuga  Chendhuram on inhibition of granuloma formation 

in Wistar rats of experimental groups.  

 Among the experimental groups, ARC at the dose of 48 mg/kg exhibited better 

inhibition of granuloma formation but less effective than Dexamethasone. 
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6.6. Complete Freund’s adjuvant induced Arthritis  

 

 

Figure: 6.6.1: Effect of Arumuga Chendhuram on the Complete Freund’s adjuvant 

induced Arthritis  in  Wistar rats of control and experimental groups.  

a1
p<0.05significantly different compared with control rats treated with diluted honey. 

Body weight analysis 

Treatment Initial 

day(g) 

On7
th

D

ay(g)
 

On 14
th

 

day (g) 

On 21
st 

Day (g) 

On 28
th 

Day (g) 

On 35
th 

Day (g) 

On42
th 

Day (g) 

CFA 

+Vehicle 

128.00

±2.608 

7.96± 

1.505 

17.04± 

4.216 

9.26± 

53.922 

3.99± 

51.333 

18.89± 

58.468 

14.21± 

56.161 

CFA+STD 124.50

±1.517 

8.31± 

2.729 

18.22± 

2.889 

64.14± 

10.822
 a1

 

1.23± 

60.213 

28.80± 

65.909 

46.67± 

72.732 

CFA+ T.D 145.1±

7.3
 a3b3

 

3.83± 

5.171 

10.63± 

8.062 

22.41± 

18.076 

23.62± 

13.315 

13.56± 

7.609 

55.77± 

50.297 

CFA+H.D 123.3±

4.84
 c3

 

8.33± 

4.101 

17.52± 

3.131 

51.09± 

6.913 

28.05± 

63.292 

58.84± 

3.417 

29.66± 

63.936 

 

Table 6.6.1:  Effect of Arumuga Chendhuram total body weight in Wistar Rats – 

Freund’s adjuvant induced arthritis study 
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a1
p<0.05significantly different compared with control rats treated with diluted honey. 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

c3
p<0.001 significantly different compared with test group of mice treated with ARC at 

the dose of 24 mg/kg 

Haematological  Parameters –CFA 

 

GROUP 

 

CFA + Vehicle 

 

CFA + STD 

 

CFA + T.D 

 

CFA + H.D 

RBC 101.9±26.71 74.17±16.87 51.47±16.96
 a2

 96.77±25.36
 c2

 

WBC 13.60±0.239 10.60±0.228
 a3

 12.42±0.256
 

a2b3
 

12.10±0.228
 a3b3

 

HB `12.03±0.984 12.77±0.0597 13.27±0.343
 a2

 12.90±0.192
 a1

 

PCV 37.20±3.046 41.03±2.329
 a1

 40.80±1.182
 a1

 39.60±0.540 

Polymorphs 10.00±0.730 10.67±1.174 4.60±1.116
 a3b3 

7.00±1.52
 a2b3c2 

Lymphocytes 81.33±0.421 81.00±1.932 89.67±0.557
 

a3b3 
84.67±1.16

 

a3b3c3
 

Monocytes 3.667±0.210 3.66±0.210 2.66±0.210
 a3b3 

4.00±0.365
 c3

 

Eosinophils 5.00±0.365 3.66±0.21
 a3

 3.00±0.365
 a3b1 

4.33±0.57
 a1b1c3

 

MCH 23.67±1.955
 

17.80±0.512
 a3

 25.77±0.327
 

a1b3 
26.77±0.42

 a3b3 

Figure: 6.6.2: Effect of Arumuga Chendhuram on  Haematological  Parameters in  

Wistar rats of  Disease control and experimental groups. 

a1
p<0.05significantly different compared with control rats treated with diluted honey. 

a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b1
p<0.05 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

c2
p<0.01 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of mice treated with ARC at 

the dose of 24 mg/kg. 
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Biochemical Parameters –CFA 

 

 

GROUP 

 

CFA + 

Vehicle 

 

CFA + STD 

 

CFA + T.D 

 

CFA + H.D 

SGOT 101.93±73.140 74.17±46.202 51.47±46.457 96.77±69.465 

SGPT 69.43±19.400
 
 74.60±42.468 33.97±30.718

 
 44.90±10.440 

ALP 126.47±46.653 164.63±35.284 125.97±110.236 160.87±44.411 

Urea 36.93±0.289
 
 32.70±1.637 16.80±14.626

 a1
 32.17±14.162 

Uric acid 2.75±0.108 2.33±0.381 1.82±1.577
 

4.07±1.514
 c1 

Creatinine 0.93±0.320 0.74±0.243 0.54±0.473
 

0.82±0.102 

 

 

Figure: 6.6.3: Effect of Arumuga Chendhuram on Biochemical Parameters in  Wistar 

rats of  Disease control and experimental groups.  

 

a1
p<0.05significantly different compared with control rats treated with diluted honey 

c1
p<0.05 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

 

RA Factor 

 

 

 
CFA + Vehicle CFA + STD CFA + T.D CFA + H.D 

RA Factor 28.45±19.675 18.01±3.432 10.55±10.466 16.27±3.707 

 

Figure: 6.6.4: Effect of Arumuga Chendhuram on RA Factor in Wistar rats of 

Disease control and experimental groups.  
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Figure: 6.6.2: Effect of Arumuga Chendhuram on the RA Factor  in  Wistar rats of 

control and experimental groups.  

C – Reactive Protein 

 

Group 

 

CFA + Vehicle 

 

CFA + STD 

 

CFA + T.D 

 

CFA + H.D 

CRP 12.94±3.691 9.24±1.722 6.76±5.869 9.71±3.406 

 

Figure: 6.6.5: Effect of Arumuga Chendhuram on C-reactive protein in Wistar rats 

of Disease control and experimental groups. 

 

 

 

 

 

 

Figure: 6.6.3: Effect of Arumuga Chendhuram on the CRP in  Wistar rats of control 

and experimental groups.  
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DETERMINATION OF ANTIOXIDANT ENZYMES AND LIPID 

PEROXIDATION  

 

 

 

 

CFA + Vehicle 

 

CFA + STD 

 

CFA + T.D 

 

CFA + H.D 

SOD 282.88±35.411 385.54±84.584
 a1

 214.56±51.210
 b3

 286.80±53.103
 b1

 

CAT 702.00±105.818 880.92±295.437 468.63±142.069
 b2

 489.37±24.087
 b2

 

GPX 173.49±45.746 320.35±67.173
 a2

 189.43±67.164
 b2

 230.36±57.084 

GSH 130.36±31.476 200.62±25.519
 a2

 115.31±32.296
 b3

 128.97±25.370
 b2

 

LPO 41.63±6.316 64.16±12.801 43.90±11.004 34.94±21.982
 b2

 

 

 

Figure: 6.6.6 Effect of Arumuga Chendhuram on Antioxidant levels in Wistar rats of 

Disease control and experimental groups.  

 

 

a1
p<0.05significantly different compared with control rats treated with diluted honey. 

a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

b1
p<0.05 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg. 

b2
p<0.01 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 
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Visual scoring 

Treatment CFA+Vehicle CFA+STD CFA+ T.D CFA+H.D 

On 0
th 

Day(g) 2.42±0.23 2.58±0.23 2.50±0.26 2.58±0.19 

On 3
rd 

Day(g) 2.58±0.31 2.75±0.30 2.67±0.33 2.75±0.28 

On 6
th 

Day(g) 3.17±024 3.08±0.29 3.00±0.30 3.17±0.27 

On 9
th 

Day(g) 3.33±0.14 3.00±0.21
 a1

 3.42±0.15
 b2

 3.25±0.22 

On 12
th 

Day(g) 3.50±3.15 3.17±0.21 3.00±0.21
 a2

 2.83±0.27
 a3

 

On 15
th 

Day(g) 3.42±0.15 2.83±0.27
 a2

 3.00±0.21
 a1

 2.83±0.27
 a2

 

On18
th 

Day(g) 3.42±0.19 2.83±0.30
 a2

 3.08±0.23 2.92±0.29
 a1

 

On 21
th 

Day(g) 3.08±0.23 2.83±0.30 3.00±0.25 2.83±0.32 

On 24
th 

Day(g) 3.08±0.23 2.83±0.30 2.83±0.27 2.83±0.32 

On 27
th 

Day(g) 3.08±0.19 2.75±0.28 2.75±0.25 2.75±0.30 

On 30
th 

Day(g) 2.92±0.23 2.67±0.28 2.58±0.29 2.50±0.31 

On 33
th 

Day(g) 2.33±0.26 1.92±0.23 2.5±0.29
 b2

 1.92±0.26
 c2

 

On 36
th 

Day(g) 2.00±0.25 1.33±0.14
 a3

 2.08±0.19
 b3

 1.67±0.22
 a1b1c1

 

On 39
th 

Day(g) 2.08±0.26 1.33±0.14
 a3

 1.08±0.19
 a3

 1.50±0.15
 a3c3

 

On 42
nd 

Day(g) 2.08±0.26 1.33±0.14
 a3

 1.08±0.19
 a3

 1.50±0.15
 a3c2

 

 

Figure: 6.6.7: Effect of Arumuga Chendhuram on Visual scoring in Wistar rats of 

Disease control and experimental groups. 

 

 
a1

p<0.05significantly different compared with control rats treated with diluted honey. 

a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b1
p<0.05 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg. 

b2
p<0.01 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg. 

c1
p<0.05 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c2
p<0.01 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of mice treated with ARC at 

the dose of 24 mg/kg. 
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Visual scoring in Wistar rats  

 

 

 

 

 

Figure: 6.6.4: Effect of Arumuga Chendhuram on the Visual scoring in Wistar rats of 

control and experimental groups.  
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Plate 6.6.1 Radiographical image of CFA induced experimental rats to compare the 

reduction in paw edema. 

 

Radiological score 

 

 

 

 

 

 

 

 

 

Figure: 6.6.5: Effect of Arumuga Chendhuram on the Radiological score in Wistar 

rats of control and experimental groups.  
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6.7. Collagen with Freund’s adjuvant induced arthritis 

 

Figure: 6.7.1 Effect of Arumuga Chendhuram on Arthritis index in Collagen with 

Freund’s adjuvant induced arthritis in Wistar rats of control and experimental 

groups. 

a1
p<0.05significantly different compared with control rats treated with diluted honey. 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

c2
p<0.01 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of mice treated with ARC at 

the dose of 24 mg/kg. 
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Figure: 6.7.2. Effect of Arumuga Chendhuram on Arthritis index in Collagen with 

Freund’s adjuvant induced arthritis in Wistar rats of control and experimental 

groups. 

 

a1
p<0.05 significantly different compared with control rats treated with diluted honey. 

a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

a3
p<0.001 significantly different compared with control rats treated with diluted honey. 

b2
p<0.01 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

.
b3

p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

c1
p<0.05 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 
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Figure: 6.7.3. Effect of Arumuga Chendhuram on inhibition of Arthritis index in 

Collagen with Freund’s adjuvant induced arthritis in Wistar rats of experimental 

groups. 

Among the experimental groups, ARC at the dose of 24 mg/kg exhibited better inhibition 

but less effective than Leflunomide. 

 

BODY WEIGHT ANALYSIS 

Table 6.7.1:  Effect of Arumuga Chendhuram total body weight in Wistar Rats – 

Collagen with Freund’s adjuvant induced arthritis study 

Treatment Collagen+Vehicle Collagen+STD Collagen+T.D Collagen+HD 

On 0
th 

Day(g) 112.56±2.51 125.59±4.65
 a2

 147.84±9.31
 

a3c3
 

130.23±5.11
 

a3c3
 

On 7 
rd 

Day(g) 112.53±2.14 116.89±7.59 150.07±12.60
 

a3b3
 

130.99±9.32
 

a2c2
 

On 14
th 

Day(g) 118.36±5.19 125.18±14.40 147.03±14.33
 

a2b1
 

133.05±7.88 

On 21
th 

Day(g) 128.77±9.45 133.30±18.05 143.98±9.98 133.77±8.25 

On 28
th 

Day(g) 132.90±15.51 133.47±18.67 146.81±11.74 130.95±8.00 

On 35
th 

Day(g) 148.68±12.45 140.10±22.36 147.82±13.42 133.59±9.98 

On42
th 

Day(g) 153.54±18.25 146.51±21.52 140.87±11.87 129.57±10.02 
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a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

a3
p<0.001significantly different compared with control rats treated with diluted honey. 

b1
p<0.05 significantly different compared with standard group of rats treated with 

Leflunomide at 10mg/kg. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 

c2
p<0.01 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg. 

c3
p<0.001 significantly different compared with test group of rats treated with ARC at the 

dose of 24 mg/kg 

 

C - Reactive protein, Rheumatoid Factor:- 

 

Group Only 

Collagen 

 

Collagen+ 

Standard 

Collagen+ 

Therapeutic 

Dose 

Collagen+ 

High Dose 

C-Reactive 

protein 

8.7±3.89
 

7.13±3.22
 

7.033±3.15
 

7.42±3.42
 

Rheumatoid 

Faetor 

26.4±2.063 21.77±5.83
 

18.4±1.19
 a2 

13.27±1.29
 a3b3 

 

Figure: 6.7.2 Effect of Arumuga Chendhuram on RA Factor & C-Reactive Protein in 

Wistar rats of Disease control and experimental groups. 

 

a2
p<0.01 significantly different compared with control rats treated with diluted honey. 

a3
p<0.001 significantly different compared with control rats treated with diluted honey. 

b3
p<0.001 significantly different compared with standard group of rats treated with 

Leflunomide at 10 mg/kg 
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Figure: 6.7.4 Effect of Arumuga Chendhuram on CRP & RA in Wistar rats of 

control and experimental groups. 

 HISTOPATHOLOGY 

 

10X shows skin with normal epidermis    40xshowsfibrocollagenousstroma & dermis  

Plate: 6.7.1 Effect of ARC on the inflamed joints induced by Type II Collagen with 

Incomplete Freund’s adjuvant – Control group. 

 

Microscopic appearance: Section studied shows normal epidermis. Dermis shows 

normal fibrocollagenous stroma and synovium and mature bony trabeculae. There is no 

evidence of inflammation granuloma/necrosis in the section studied. 
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10x shows dense inflammation with mature bone   40x shows bone with  

inflammatory infiltrates  

Plate: 6.7.2. Effect of ARC on the inflamed joints induced by Type II 

Collagen with Incomplete Freund’s adjuvant – Control group 

Microscopic appearance: 

Section studied shows normal epidermis. Dermis shows dense inflammation of 

neutrophils,lymphocytes and macrophages with areas showing necrosis and edema seen 

mainly in the periarticular region. 

 

 

 

 

 

 

 

 

 

10x shows skin with mature bone    40xshowsdenseinflammationwith necrosis 

 

Plate: 6.7.3: Effect of ARC on the inflamed joints induced by Type II Collagen with 

Incomplete Freund’s adjuvant – Control group. 

Microscopic Appearance: 

Section studied shows normal epidermis. Superficial dermis shows diffuse 

scattered collections of neutrophils, lymphocytes and plasma cells. There is no evidence 

of toxicity. 
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 10x shows deep dermis with mononuclear   40x shows inflammatory infiltrates 

Plate: 6.7.4: Effect of ARC on the inflamed joints induced by Type II Collagen with 

Incomplete Freund’s adjuvant – Control group. 

Microscopic Appearance: 

Section studied shows normal epidermis. Dermis shows mononuclear infiltration 

with karyorrhectic debris (necrosis).The bony trabeculae are normal. Muscular layer 

shows dense inflammatory infiltrates. 

 

 

 

 

 

 

 

 

10x shows deep dermis with mononuclear       40x shows   mononuclear  

Inflammation      infiltration  

Plate: 6.7.5: Effect of ARC on the inflamed joints induced by Type II Collagen with 

Incomplete Freund’s adjuvant – Control group  

Microscopic Appearance: Section studied shows normal epidermis. Dermis shows 

fibrocollagenous stroma with diffuse scattered inflammatory infiltrates composed of 

neutrophils , lymphocytes and macrophages . Deep dermis shows scattered inflammatory 

infiltrates. Muscular layer and bony trabeculae are normal. 
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6.8 CLINICAL STUDY  

Clinical Study of Arumuga Chendhuram  

Subject enrolment 

Among 55 patients enrolled, 6 patients withdrawn their consent, 5 patients lost to 

follow up and 44 patients were completed the full duration of study in Out Patient 

Department and In Patient Department, Ayothidoss pandithar hospital, National Institute 

of Siddha,Tambaram sanatorium,Chennai-47 were observed in the present study. The 

observations were made and tabulated with regards to the following features: 

 Gender distribution 

 Age distribution 

 Kaalam distribution 

 Food habits  

 Personal habits 

 Socio economic status   

 Distribution of thinai 

 Patient occupation 

 Distribution of thinai 

 Paruva kaalam  

 Distribution of mukkutram 

o Deranged vali 

o Deranged pitham 

o Deranged kabam 

 Ezhu udal kattugal 

 Gnanendrium  

 Kanmendrium  

 Envagai  thervugal  

 Neikuri  

 Trigering factors 

 Clinical features 

 Outcome measures 

 Grade of results 

 Subjective parameters before & after treatment of 44 patients.                                                                   
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Chart 6.8.1: Flow chart of patient recruitment for clinical study 

 

210 patients screened 

70 patients under inclusion 

criteria 

55 patients enrolled 

11 patients’ withdrawal 44 patients completed 

Pt-6 – Lost to follow 

Pt-5- Withdrawn their consent 

Male - 7 Female -37 
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6.8.1 Gender distribution 

 

 

 

 

 

 

 

 

 

Figure: 6.8.1 shows that among 44 cases, 7 cases (16%) were male and 37 cases 

(84.09%) were females.  

 

6.8.2 Age distribution 

 

 

 

 

 

 

 

 

 

 

Figure.6.8.2: shows that among 44 cases, 15 patients (34.09%) were between 30-

39 years, 13 patients (29.54%) were between 40-49 years, 16 patients (36.36%) were 

between 50-59 years. The highest frequency of age distribution among male and female 

were between the age of 50 and 59 i.e., 16 cases (36.36%). 
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6.8.3. Noi utra nilam  

 

 

 

 

 

 

 

 

 

 

Figure.6.8.3: In this study patients were belongs to following land area 

 61% of the patients were belong to the land tract of Neithal (Coastal region) 

 38% of the patients were belong to the land tract of Marutham (Cultivable land) 

 

6.8.4 Distribution of Religion  

 

 

 

 

 

 

 

 

 

 

In this study, Figure 6.8.4:  shows that 36 patients (81.81%)  were Hindus, 4 

patients (9.09%) were Christians, 4 patients (9.09%) were Muslims. 
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6.8.5: Distribution of Food Habits 

 

 

 

 

 

 

 

 

 

 

In this study, Figure 6.8.5. shows that 43 patients (97.72%) were Non-vegetarians 

and 1 patient (2.27%)  was under Vegetarian food. 

 

6.8.6 Duration of illness 

 

 

 

 

 

 

 

 

 

 

 

 

In this study, Figure 6.8.6 shows that 39 patients (88.63%) were having symptoms 

more than 1 year whereas 4 patients (9.09%) were having symptoms between  4-12 

months. 1 patient having symptoms  between 1-3 months. 
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6.8.7 Body constitution 

 

 

 

 

 

 

 

 

 

 

 

In this study, Figure 6.8.7 shows that among 44 cases, 15 patients (34.09%) were 

under Vaatha kaalam, 13 patients (29.54%) were under Pitta kaalam, 16 patients 

(36.36%) were under Kaba kaalam. The Prevalence of Rheumatoid Arthritis in Body 

Constitution among male and female were under Kaba kaalam .  (36.36%) 

6.8.8 Distribution of Socio Economic Status 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.8 shows that 13 Patients (29.54%) were poor, 12 patients (27.27%) 

were upper middle class,17 patients (38.63%) were lower middle class and 2 patients 

(4.54%) were rich people. The Prevalence of Rheumatoid Arthritis in Socio Economic 

status among male and female were Lower Middle Class.  (38.63%). 
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6.8.9 Distribution of Occupational status 

 

 

 

 

 

 

 

 

 

 

In this study, Figure 6.8.9 shows that 30 Patients (68.18%) were House wife, 1 

patients (2.27%) were Teacher, 4 patients (9.09%) were Housemaid , 1 patients (2.27%) 

were Driver, 4 patients (9.09%) were Clerical and 4 patients (9.09%) were Farmer.  

6.8.10  Kanmenthiriyangal (Motor machinery and its execution) 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.10 shows Among the 44 cases,  

 100% cases had affected in Kai 

 100% cases had affected in Kaal 

 0% cases had affected in Vaai  

 2.27% cases had affected in Eruvai 

 2.27% cases had affected in Karuvai 
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In this study, Figure 6.8.11 shows that 37 patients (84.09%) have Sathuva gunam whereas 

7 patients (15.90%) have Thamo gunam. 

 

6.8.12 Uyir thatukkal - Vali 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.12 shows that  44 patients (100%) had deranged Viyanan vatha, 44 

patients (100%) had deranged Samanan vatha, 5 patients ( 11.36%) had deranged 

Devathathan vatha, 1 patient (2.27%)  had deranged Abanan vatha , 1 patient (2.27%)  

had deranged Uthanan vatha  and 1 patient (2.27%)  had deranged Kirukaran  vatha. 
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Figure 6.8.13 inferred that 44 patients (100%) had deranged Sathaga pitham . 1 patient 

(2.27%) had deranged analaka pitham. 

 

6.8.14. Iyyam 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.14 inferred that 44 patients (100%) had deranged Santhiga kabam. 1 

patient (2.27%) had deranged Avalambaga kabam. 
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6.8.15. ENVAGAI THERVU (EIGHT FOLD EXAMINATION) 

NAADI  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.15 Pulse reading season (Kalam) 

 Among 44 cases, 79.54% cases had pulse seen in Koothirkalm, 4.54% cases had 

pulse seen in Munpanikalam, 15.30 % cases had pulse seen in Kaarkaalam. 

 

Climate of the patient’s habitat (Desam) 

 Among 44 cases, 100% cases had pulse seen in hot climate of the patient‟s habitat. 

  Age (Vayathu) 

 Among 44 cases, 13.63% cases had between 1 to 33 years, 86.36% cases had 

between 34 to 66 years. 
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Expansile nature (Vanmai)  

 Among 44 cases, 68.18% cases had expansible nature (Vanmai) and 31.81% cases 

had menmai. 

 Among 44 cases, 65.90% cases had Iyalbu, 27.27% cases had Valivu and 6.81% 

cases had Melivu. 

 

Habit (Panbu) 

 Among 44 cases, 86.36% cases had naadi seen in playing in (Thannadai), 9.09% 

cases had naadi seen kathithal, 2.27% cases had naadi seen Ilaithal and 2.27% 

cases had kuthithal. 

 

6.8.16. NAADI NADAI (PULSE PLAY) 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.15 Among the 44 cases, 45.45% cases had Valiazhal naadi, 40.90% 

cases had Azhalvali naadi, 2.27% cases had iyyavali naadi, 6.818% cases had Valiiyyam 

naadi and 4.54% cases had Iyya azhal naadi. 
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6.8.16. Naa (Tongue) 

 

 

Figure 6.8.16 Coatedness (Maa padinthiruthal) 

 Among 44 cases, 70.45% cases had normal tongue and 29.54% cases had coated 

ness. 

Colour of the tongue (Niram) 

 Among 44 cases, 18.18% cases had dark colour (Karuppu) tongue, 13.63% cases 

had pale  colour (Velluppu) tongue  and 6.8% cases had yellow colour (Manjal) 

tongue 

Taste sensation of the tongue (Suvai) 

 Among 44 cases, 15.90% cases had bitter taste (Kaippu) tongue, 63.63% cases 

had sour taste (Pulippu) tongue  and 20.45% cases had sweet taste (Inippu) 

tongue. 
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Fissure of the tongue (Vedippu) 

 Among 44 cases, 13.63% cases had present the fissure and 86.36% cases had no 

fissure. 

Salivation of the tongue (Vai neer ooral) 

 Among 44 cases, 11.36% cases had increased salivation, 88.63% cases had no 

salivation and 0% cases had reduced salivation.   

 6.8.17. Niram and Mozhi 

 

 

 

Figure 6.8.17 Complexion (Niram) 

 Among 44 cases, 75% cases had black (Karuppu), 9% cases had Fair (Velluppu) 

and 6.8% cases had  yellowish (Manjal)  

 

Voice (mozhi) 

 Among 44 cases, 84% cases had medium pitched voice (Sama oli), 0% cases had 

low pitched voice (Thazhatha oli) and 15% cases had  high pitched voice (Urattha 

oli)  
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6.8.18. Mei kuri (Physical signs) Warmth (Veppam) 

 

 

Figure 6.8.18 Among 44 cases, 0% cases had moderate (migu) warmth, 81% cases 

had mild warmth (mitham) and 18% cases had decreased (thatpam) warmth. 

 

Sweat (Viyarvai)  

 Among 44 cases, 100% cases had normal sweat, 0% cases had increased sweat 

and 0% cases had reduced sweat. 

 Tenderness (Thodu vali) Among 44 cases, 93% cases had no tenderness and 7% 

cases had tenderness. 
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 6.8.19. Vizhi (Eyes) 

 

 

Figure 6.8.19. Vizhi 

 

Discolouration of eye 

 Among 44 cases, 97% cases had normal eye colour, 6% cases had Dark (Karuppu) 

eye colour and 13.6% cases had Yellow (Manjal) eye colour. 

Tears (Kanneer) of eye 

 Among 44 cases, 97% cases had normal eye and 2% cases had tears. 

Burning sensation (Erichchal) of eye 

 Among 44 cases 100% cases had normal eye. 

 

Mucus excrements (Peelai seruthal) of eye 

 Among 44 cases, 100% cases had normal eye.  
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6.8.20. Malam (Stools) 

 

Figure  6.8.20.  Malam  

 

Colour of Stool 

 Among 44 cases, 77% cases had Yellow (Manjal) colour stool and 11% cases had 

Black (Karuppu) colour stool.  

Constipation (Sikkal) of Stool 

 Among 44 cases, 100 % cases normal bowel habits.   

 

Poorly formed Stool (Sirutthal) 

 Among 44 cases, 100 % cases normal bowel habits and 0% cases had poorly 

formed stool. 

Loose watery stool (Kalichchal) 

 Among 44 cases, 100 % cases normal bowel habits no loose watery stool. 

 

Watery and mucoid excrements stool (Seetham) 

 Among 44 cases, 100 % cases normal bowel habits 

Warmth stool (Venmai) 

 Among 44 cases, 100 % cases normal bowel habits and no warmth stool. 
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6.8.21 Neerkuri  (Urine-Physical characteristics) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.21. Neerkuri  

 

Colour of urine  

 Among 44 cases, 22% cases had colourless urine, 45% cases had Paleyellow 

colour urine and 25 % case had Straw colour urine. 

 

Odour of urine  

 Among 44 cases, 6.8% cases had urine Aromatic odour, 54 % cases had urine 

fruity odour and 38 % case had urine Ammonical odour. 

 

Volume (Alavu) of urine 

  Among 44cases, 100% cases normal quantity of urine.  

 

Turbidity (Nurai) of urine  

 Among 44 cases, 100% cases clear urine and  had nocloudy.   
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6.8.22   Neerkuri 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.8.22 Among 44 cases, 20 cases had pale yellow colour clear urine no 

foam, 2 cases had yellow colour clear urine no foam, 11 cases had  Straw colour clear 

urine, 10 case had colourless clear urine and 1 case had Amber colour. 

6.8.23 Neikkuri (Oil on Urine sign) 

 

 

 

 

 

 

Figure 6.8.23 Among 44 cases, 20 cases had rapidly spread and Pearl shape, 10 

cases had rapidly spread and sieve pattern, 9 cases had Sieve pattern, 3 cases had 

Irregular shape, 1 cases had slowly spread and 1 cases had  round shape 

 

 

 

 



144 

6.9. Physical functions assessment 

6.9.1 Modofied Health Assessment Questionnaire (MHAQ) Score 

 

 

 

 Figure: 6.9.1 Effect of Arumuga chendhuram on MHAQ score in 

Paithiyavadha Suronitham patients.  

Significant is calculated by unpaired t test. ***p<0.001 and ****p<0.0001 significantly 

compared with before treatment 

              The mean MHAQ score was recorded after treatment and compared with the 

score of before treatment. In male group, the mean score was significantly reduced 51.85 

% from the base line and in female group; the mean score was reduced 46 % from the 

base line after treatment of ARC 130 mg/kg, orally with honey, twice daily for 60 days. 

 

 

 

 

 

 

 



145 

6.9.2. Disease Activity - EULAR Score 

 

 

Figure: 6.9.2 Effect of Arumuga chendhuram on EULAR score in 

Paithiyavadha Suronitham patients. 

 

Significant is calculated by unpaired t test. ****p<0.0001 significantly compared 

with before treatment 

 

The mean EULAR score was recorded after treatment and compared with the 

score of before treatment. In male group, the mean score was significantly reduced 61.19 

% from the base line and in female group; the mean score was significantly reduced 66.57 

% from the base line after treatment of ARC 130 mg/kg, orally with honey, twice daily 

for 60 days. 
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Grade of movements 

 

 

 

 

 

 

 

 

 

Figure: Effect of ARC on movement grade in Paithiyavadha Suronitham male 

Patients  

Among 7 male patients, after the treatment of ARC, the grade of movements very 

much reduced from grade III. No patients had the range of movements at Grade III. 57.14 

% patients had the grade at I after treatment of ARC for 60 days. 

 

 

 

 

 

 

 

 

 

 

 

Figure: Effect of ARC on movement grade in Paithiyavadha Suronitham female 

Patients 

Among 37 female patients, after the treatment of ARC, the grade of movements 

very much reduced from grade III. No patients had the range of movements at Grade III. 

57.14 % patients had the grade at I after treatment of ARC for 60 days. 
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Rheumatoid factor        

 

 

 

 

 

 

 

 

  

          

 

   Figure: Effect of ARC on RA Factor in Paithiyavadha Suronitham Male patients  

 Among 7 male patients, after treatment of ARC for 60 days, 71.42 % patients 

became low positive RA factor from high positive level. 28.57% patients became 

negative RA factor. 

 

 

 

 

 

 

            

 

 

 

Figure: Effect of ARC on RA Factor in Paithiyavadha Suronitham Male patients  

Among 37 female patients, after treatment of ARC for 60 days, 67.56 % patients 

became low positive RA factor from high positive level and 32.43 % patients became 

negative RA factor. 
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C - Reactive Protein 

 

 

   

 

 

 

 

 

 

 

 

Figure: Effect of ARC on C- reactive protein in Paithiyavadha Suronitham Male 

patients  

            The numbers of male patients with 7(100%) abnormal CRP value at baseline were 

100%. By the end of treatment of 60 days with ARC, only 14.28% patients had abnormal  

CRP level.  

 

 

 

 

 

 

 

 

            

 

 Figure: Effect of ARC on C- reactive protein in Paithiyavadha Suronitham 

patients  

The numbers of female patients with 37 (100%) abnormal CRP value at baseline 

were 100%. By the end of treatment of 60 days with ARC, only 37.83% patients had 

abnormal CRP level.  
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Erythrocyte sedimentation rate 

 

 

 

 

 

 

 

 

       

 

Figure: Effect of ARC on ESR in Paithiyavadha Suronitham patients 

                  The numbers of male patients with 7(100%) abnormal ESR value at baseline 

were 100%. By the end of treatment of 60 days with ARC, only 14.28% patients had 

abnormal ESR level.  

 

 

 

 

 

 

 

 

 

 

 

Figure: Effect of ARC on ESR in Paithiyavadha Suronitham Female patients   

                  The numbers of female patients with 37 (100%) abnormal ESR value at 

baseline were 100%. By the end of treatment of 60 days with ARC, only 37.83% patients 

had abnormal ESR level.  
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Clinical symptoms 

Arthritis of more than 3 joints - Male 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of male patients had pain and inflammation in more 

than three joints. During the treatment of ARC for 60 days in 7 male patients, the pain 

and inflammation in more than three joints was reduced to nil. Only 1 (14.28%) patients 

had pain and inflammation in more than three joints at the end of ARC treatment. 

Arthritis of more than 3 joints -Female 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of female patients had pain and inflammation in 

more than three joints. During the treatment of ARC for 60 days in 37 female patients, the 

pain and inflammation in more than three joints was reduced to nil. Only 2 (5.40%) 

patients had pain and inflammation in more than three joints at the end of ARC treatment. 
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Arthritis of hand joints - Male 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of male patients had pain and inflammation in hand 

joints. During the treatment of ARC for 60 days in 7 male patients, the pain and 

inflammation in hand joints was reduced gradually. Only 2 (28.57%) patients had pain 

and inflammation in hand joints at the end of ARC treatment. 

Arthritis of hand joints –Female 

 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of female patients had pain and inflammation in 

hand joints. During the treatment of ARC for 60 days in 37 female patients, the pain and 

inflammation in hand joints was reduced gradually. Only5 (13.51%) patients had pain and 

inflammation in hand joints at the end of ARC treatment. 
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Symmetrical arthritis - Male 

 

 

At the baseline period, 100 % of male patients had involvement of arthritis in 

symmetrical joints. During the treatment of ARC for 60 days in 7 male patients, the 

involvement of arthritis in symmetrical joints was reduced to nil within 50 days of 

treatment in all patients. No symmetrical joint involvement was reported during further 

period of 10 days treatment.   

Symmetrical arthritis - Female 

 

 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of female patients had involvement of arthritis in 

symmetrical joints. During the treatment of ARC for 60 days in 37 female patients, the 

involvement of arthritis in symmetrical joints was reduced gradually. Only 4 (10.81%) 

patients had involvement of arthritis in symmetrical joints at the end of ARC treatment. 
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At the baseline period 90 % of male patients had restricted movements. During the 

treatment of ARC for 60 days in 7 male patients, the involvement of restricted 

movements in the joints was reduced nil within 40 days of treatment in all patients to nil 

percentage. No restricted movement was reported during further period of 20 days 

treatment.  

Restricted movements - Female 

 

 

 

 

 

 

 

 

 

 

At the baseline period 90 % of female patients had restricted movements. During 

the treatment of ARC for 60 days in 37 female patients, the involvement of restricted 

movements in the joints was reduced gradually and restricted movements at the end of 

ARC treatment was reduced nil. 
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Tenderness - Male 

 

 

 

 

 

 

 

 

At the baseline period 100 % of male patients had tenderness in the joints. By the 

end of treatment of ARC for 60 days in 7 male patients, the involvement of tenderness in 

the joints was reduced nil.  

Tenderness - Female 

 

 

 

 

 

 

 

 

At the baseline period 100 % of female patients had tenderness in the joints. By 

the end of treatment of ARC for 60 days in 37 female patients, the involvement of 

tenderness in the joints was reduced nil.  
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Muscle spasm - Male 

 

 

 

 

 

 

 

 

 

At the baseline period 100 % of male patients had muscle spasm. During the 

treatment of ARC for 60 days in 7 male patients, the involvement of muscle spasm was 

reduced nil within 50 days of treatment in all patients to nil percentage. No muscle spasm 

was reported during further period of 10 days treatment. 

Muscle spasm - Female 

 

 

 

 

 

 

 

 

At the baseline period 100 % of female patients had muscle spasm. During the 

treatment of ARC for 60 days in 37 female patients, the involvement of muscle spasm 

was reduced gradually.  Muscle spasm was reported at the end of ARC treatment was 

reduced nil. 
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Morning stiffness> 1 hr - Male 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of male patients had morning stiffness in the joints. 

During the treatment of ARC for 60 days in 7 male patients, the morning stiffness in the 

joints was reduced nil within 30 days of treatment in all patients. No stiffness was 

reported during further period of 30 days treatment. 

Morning stiffness> 1 hr - Female 

 

 

 

 

 

 

 

 

At the baseline period, 100 % of female patients had morning stiffness in the 

joints. During the treatment of ARC for 60 days in 37 female patients, the morning 

stiffness in the joints was reduced nil within 50 days of treatment in all patients. No 

stiffness was reported during further period of 10 days treatment. 
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Joint stiffness - Male 

At the baseline period 100 % of male patients had joint stiffness. During the 

treatment of ARC for 60 days in 7 male patients, the involvement of stiffness in the joints 

was reduced nil within 50 days of treatment in all patients to nil percentage. No joint 

stiffness was reported during further period of 10 days treatment.   

Joint stiffness – Female 

 

 

 

 

 

 

 

 

 

At the baseline period 100 % of female patients had joint stiffness. During the 

treatment of ARC for 60 days in 37 female patients, the involvement of stiffness in the 

joints was reduced gradually. Only 3 (8.10%) patients had involvement of arthritis in 

symmetrical joints at the end of ARC treatment. 
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Low grade fever - Male 

 

 

At the baseline period 30 % of male patients had intermittent low grade fever. 

After 20 days treatment, no patients reported having low grade fever. 

Local heat – Male 

 

 

 

 

 

 

 

 

 

At the baseline period 100 % of male patients had local heat in the swollen joints. 

During the treatment of ARC for 60 days in 7 male patients, the involvement of heat in 

the joints was reduced nil within 30 days of treatment in all patients to nil percentage. No 

local heat was reported during further period of 30 days treatment.   
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At the baseline period 100 % of female patients had local heat in the swollen 

joints. During the treatment of ARC for 60 days in 37 female patients, the involvement of 

heat in the joints was reduced nil within 40 days of treatment in all patients to nil 

percentage. No local heat was reported during further period of 20 days treatment.  

Spindled appearance of fingers -Male 

 

 

 

 

 

 

 

 

 

 

At the baseline period 30 % of male patients had spindled shape deformity in 

finger. By the end of ARC treatment for 60 days in 7 male patients, only 1 patient has 

improvement in reduction of spindled shape deformity in the fingers involved but 

reduction to the normal shape was nil. 
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At the baseline period 45 % of female patients had spindled shape deformity in 

finger. By the end of ARC treatment for 60 days in 37 female patients, only 14 (37.83%) 

patient has improvement in reduction of spindled shape deformity in the fingers involved 

but reduction to the normal shape was nil. 
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DISSCUSSIONN 

 

In Siddha system of medicines herbo mineral formulations plays an important role 

in treating chronic diseases. Among that metallic drugs exhibit better efficacy in lower 

dosage and have long period of stability. Arumuga chenduram is a metallic drug 

processed by the process of deep oxidation of purified forms of Mercury, Magnetite, 

Sulphur, Borax, Rock salt and Iron triturated with the juice of Aloe vera,Kapoor, 2010 

stated that while ingestion of drugs having free elemental forms of metals, metals will be 

accumulated in soft tissues and cause toxic signs. During the process of ARC preparation, 

the added metallic ingredients converted into the compound oxide forms and it is proved 

in the study WDXRF studies. Ferrum, Sulphur and Mercury added during the process of 

ARC in the form of elemental and sodium added was in salt form. These elements except 

Mercury were converted into compound oxide forms after the process. Along with this 

many elements were found in the processed ARC. In this quantitative study, it is observed 

the presence of 44%Ferric oxide, 18.5% Sulphur trioxide, 17% Disodium oxide, 13% 

Silicon dioxide and sometraces of other elemental oxides in ARC.The high temperature 

sealed earthen pots makes the conversion of these elements into oxide forms. Moreover 

ARC is in brick fine red colour supports that the elements found in the oxide forms 

predominantly ferric oxide. Raman spectroscopic analysis warrants the presence of metals 

in oxide forms. Scanning electroscopic microscope revealed the stability of the particles 

having crystalline nature and presence of micron level particles. The presence of micron 

level sized particles influenced the ARC for the better absorption in the intestines when 

suspended with the adjuvant honey. The size of this particle makes the ARC as 

efficacious in its lower dosage form. XRD pattern of ARC also show the particles size 

were in micron levels and crystalline nature. ICP-OES and AAS study revealed that ARC 

has lower concentration of Arsenic and mercury, and cadmium, lead and vanadium were 

below the deduction limit. Irons, sodium, Sulphur were in reduced concentration. 

Mercury (0.13%) was found more than the WHO permissible limit but lead (0.04%) was 

within the limit.  Arsenic and Cadmium was below the detectable level of the instrument 

in ARC.The concentration of this metal added at the initial stage of ARC process were 

high, but on continuous trituration with Aloevera juice and deep oxidization causes in 

reduced of concentration of metal added in the finished product of ARC might be 

responsible for the safety and potent therapeutic value of this drug. Aloe vera 
(47) 

has 

property of coolant (Thanmai-Potency) able to remove the doshas (impurities) of the 
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metallic drugs. Another study reported that AC has Iron 21%, Tin 8.5%, Mercury 3.1%, 

Lead 0.04% and Copper 0.03% concentration done on Inductively coupled plasma optical 

emission spectroscopy study (ICP-OES).The above study showed variations in metallic 

concentrations in relation to our study. Even through the concentration of heavy metals 

like mercury and arsenic were found low in ARC but beyond the permissible limit framed 

by WHO. WHO prescribed the limits of heavy metals only for herbal raw material and 

food substances not for traditional mineral formulations.So, the therapeutic safety of ARC 

is validated through the biological samples.  

ARC was orally administered at higher dose 2 gm/kg to the WistarAlbino rats in 

acute toxicity study and during 28 days of repeated (sub acute) toxicity study, at daily 

doses of 12, 24 & 48 mg/kg of body weight to the WistarAlbino rats. The acute toxicity 

study showed no mortality of rats up to the dosage of 2000mg/kg. No behavioural 

changes or abnormal clinical signs were observed due to toxicity up to the above dosage 

throughout the end of 14 day study period. No gross pathological abnormality in the 

organs was found even at this high dose. LD50 value was found to be more than 2000 

mg/kg body weight and therefore this test drug ArumugaChendhuram falls under 

(Unclassified) category V with reference to Globally Harmonized classification      

System
 (48) . 

In this study, the dose of test drug administered in rat was 100 times more 

than that of the human therapeutic dose. It was clearly proved that the human therapeutic 

dose was absolutely free from acute toxicity.  

For a period of 28 consecutive days of oral treatment of ARC at 12, 24 & 

48mg/kg/day in both sexes of rat, no treatment related toxicity signs or mortality were 

observed. Feed and water consumption of treated groups were found not to be 

significantly affected or changed in both sexes compared to the distilled water treated 

rats. Consumption of toxic substances effect at least a minimal reduction in body weight 

gain and internal organs weight
 (49). 

 But no significant change in the body weight gained 

or lost in the treated test groups were observed compared with control group during the 

study. The absolute and relative organs weight was also not altered by ARC treatments. If 

ARC is a toxic substance, there will be a minimal reduction in internal organs weight and 

body weight. The changes observed in blood parameters analyzed in laboratory animals 

provide the evidence of risk of toxic effects on haematologicalsystem
 (50)

. White blood 

cell parameters tested such as Lymphocytes, Monocytes and Granulocytes in both male 

and female rats showed no significant differences in relation to the control group. In male 

groups, ARC at 48 mg/kg (high dose) induced to decrease the values of Hb, RBC count, 
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HCT and MCV in relation to the control group. MCH value was decreased significantly 

in both AC treated low dose (12 mg/kg) and high dose (48 mg/kg). Administration of 

ARC at 24 mg/kg (Intermittent dose) in relation to the control male group, no significant 

alteration was observed in the haematological parameters analyzed. But in female rats, 

treated with ARC at three doses compared with control group, no statistically significant 

difference was recorded in any of the haematological parameters examined. 

Haematopoiesis is the process of formation of blood cellular components which 

includesleukopoiesis stage i.e. the formation of white blood cells in bone marrow (adults) 

and haematopoietic organs (foetus)
(51)

. However, the significant differences noted in the 

parameters at high and low dose groups lies within normal physiological limits indicated 

that ARC did not affect haematopoiesis or leukopoiesis in rats and that suggested ARC 

did not produce any toxicity in the blood forming organs affecting the haematopoietic 

indices. 

Estimation of SGOT, SGPT, Bilirubin and ALP levels are the useful indicators of 

hepatic function and Protein, Urea, Creatinine and electrolytes such as Sodium, Potassium 

and Chlorides are the useful indicators of renal function. The glucose and cholesterol 

level showed significant increase treated at the dose 24 mg/kg (Intermittent dose) in both 

male and female rats compared with control and is due to variation in animals. The 

hepatic enzyme SGOT showed a significant increase in female rats treated at low dose 

(12 mg/kg) but SGPT showed no significant changes in both male and female rats. The 

increased levels of both SGOT and SGPT in the blood are associated with injury of 

hepatocytes
(52, 53)

.Increased levels of ALP and Bilirubin more than a fold indicate the 

damage on biliary tract associated with intrahepatic bile ductules
(54)

. Here, ALP was 

significantly decreased in male rats of low dose (12 mg/kg) and high dose (48 mg/kg) 

groups respectively and in contrast bilirubin was significantly increased in high dose 

group. Among renal parameters tested in male rats, urea level was significantly decreased 

treated at high dose (48 mg/kg) and also in female rats treated at low dose (12 mg/kg) 

groups in relation to the control group but creatinine showed no significant alteration in 

both sex at three dosages of ARC. In liver disorders, the above indicated parameters 

would rise to more than one fold of their value and in renal disorders; the parameters 

would rise over their normal limits
 (55)

. High Cholesterol is an indirect marker to access 

the variations in liver function
 (56)

. Among female rats, cholesterol level was significantly 

increased in intermittent dose group (24 mg/kg). In both male and female rats, there were 

no significant differences in biochemical parameters such as Triglycerides, Protein, 
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Creatinine, SGPT, Sodium, Potassium and Chlorides were observed at three doses 

compared to the control group. Moreover, the statistically significant changes noted in the 

biochemical parameters lay within the normal physiological limits which favours ARC as 

a safer drug during metabolism and did not cause any major pathological lesions in vital 

organs. 

This was further confirmed by the gross necropsy studies that had been on the 

organs which revealed no abnormal pathological morphology. H&E stained liver slices of 

female rats of high dose group showed changes in their architecture by the presence of 

minimal infiltration of mononuclear cells indicated slight inflammation of hepatocytes. 

But, in the liver of male rats, no evidence of such lesions was observed. Generally, 

mononuclear cell infiltrations of liver had been seen in one third of the normal laboratory 

rats
 (57)

 and this infiltration is not expected as origin from bone marrow
 (58)

. No abnormal 

changes were observed in other Haematological and Eosin stained slices of organs and so 

their images were not presented here. From the above stduies, it is inferred that AC at 

high dose (48 mg/kg) produced statistically significant variations in relation to the control 

group and lowest observed adverse effect level (LOAEL) were seen at high dose 48 

mg/kg/day. The high dose of ARC employed in this study is ten times more than the dose 

employed in humans for therapy. Moreover, the oral intermittent dose 24mg/kg/day 

(Similar to therapeutic dose in human) of ARC administered for 28 consecutive days do 

not induce any biochemical, haematological, anatomical and histopathological signs of 

toxicity and the above dose producesno observed adverse effect level (NOAEL) for both 

the sexes under the experimental conditions used.  

In Rheumatoid arthritis, pain and inflammation are the predominant symptoms 

that the patients suffered. The drug used for the treatment should possess anti-analgesic, 

anti-inflammatory and anti-arthritic activities. In such manner, the study was designed 

and ARC was evaluated for those activities in animal models to substantiate potential 

anti-arthritic drug. Analgesic activity of ARC done in mice shows significant activity 

against peripherally induced acetic acid induced abdominal writhing. On administration 

of acetic acid in the peritoneum, it is believed to act indirectly by inducing the release of 

pain mediatorsmediators such as prostaglandins and lipooxygenase into the peritoneum 

and nociceptive neurons are stimulated 
(59)

. These neurons are sensitive to the NSAID‟s 

and hence this model is used for the screening of anti-analgesic drugs. The result of the 

study suggests that ARC might inhibit the pain mediators in the peripheral tissues. 

Against chronic inflammation, cotton pellet granuloma method is a validated method for 
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the screening the drug activity 
(60)

. This method employed to access the transudative and 

proliferative components of chronic inflammation. The proliferative components such as 

macrophages, neutrophils and fibroblasts invaginated in the granuloma formed. The fluid 

exudates from the lesion absorbed by the pellet strongly increase the wet weight of the 

granuloma. The amount of granulomatous tissue formed correlate with the dry weight of 

the pellet .The decrease in dry granuloma weight in the study done on rats indicated that 

ARC suppressed effectively on the proliferative phase of inflammation. Induction of poly 

arthritis done by Complete Freund‟s adjuvant (CFA) has been widely used experimental 

model for the evaluation of antiarthritic agents. This model develops the poly articular 

inflammation and periosteal destruction and mild cartilage damage            in rat. In the 

present study, after injection of adjuvant in the footpad, acute inflammatory reaction starts 

and hind paw oedema develops on 9th day onwards. After day 12, the swelling becomes 

severe and immobilization of rat occured. The treatment was given from the day on 

adjuvant injected. Maximum swelling was seen on day 21. After three weeks of 

treatment, the swelling gradually decreased and at the end of treatment period of 42 days, 

the paw seen as normal. This CFA model is considered as best model for a drug to screen 

against hyperanalgesia occurs in the phase of acute inflammation. Oral administration of 

ARC at 48 mg/kg significantly reduced the hyperanalgesia in CFA administered rats. 

Type II collagen arthritis is another model for developing autoimmune arthritis. The 

immunopathogenesis mediated by T cell and B cell response to collagen. By this model, 

nearly 100% arthritis can be achived. In our study, ARC after 42 days treatment reduced 

the arthritic swelling significantly and degree of inflammation evident to act against auto 

immune disorder. 

A retrospective non randomized open labeled without control clinical study on 

small sample size was carried out to assess the safety and efficacy of ARC in out-patients 

with PaithiyaVadhaSuronitham or Rheumatoid Arthritis. A total of 80 %( 44/55) patients 

were adhered to the study protocol and completed 60 days of treatment of ARC. Six 

patients refused to undergo treatment due to aggravation of the symptoms. There were 

16% (7/44) male and 84.09% (37/44) female subjects. At base line, 94.59 percentage 

female patients tested high positive for Rheumatoid Factor, and100 percentagemale 

patients tested high positive for Rheumatoid Factor. After treatment of ARC for 60 days, 

28.57 percentage male patients tested negative for Rheumatoid Factor and 32.43% female 

patients tested negative for Rheumatoid Factor. The levels of CRP and ESR were found 

abnormal in 100% of patients at base line. After treatment of ARC, 87.71% and 62.16% 
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tested normal levels of CRP and ESR in males and females respectively.  Response rate to 

ARC 130 mg/kg twice daily in the study followed better improvements in EULAR and 

MHAQ score, CRP, ESR and RA. Females constituted approximately 2/3
rd

 of the samples 

studied. The females were affected more severely by the disease and improved more 

slowly than men. In more advanced stage of Rheumatoid Arthritis, the functional classes 

graded as III and IV. The results of this study shows significant improvement leading the 

patients to had better quality of having reduced functional class. Nearly 60% of patients 

reported relief from pain,100% of patients reported relief from morning stiffness in the 

first month of starting treatment. Reduction in swelling was noted within the month of 

treatment.The proportion of patients achieve in reduction of EULAR response at 60 days 

treatment of ARC is higher. 

So for in Siddha system of medicine in context of well-establishedrandomized 

control trial in RA has not been studied.  Even though this study is not randomized, it is 

considered as a pilot study on Siddha outpatient treatment for Rhematoid arthritis. 
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SUMMARY AND CONCLUSION 

 

Rheumatoid arthritis (RA) is a chronic; non suppurative, autoimmune disorder 

predominantly affects female. It is a multisystem disease causing inflammation on the 

synovium of joints especially wrists and metacarpophalangeal and proximal 

interphalangealjoints of hand. Along with this, larger joints like elbows, ankles and knees 

are also involved symmetrically. The manifestations of advanced stage of RA can be 

correlated with the Vatha type of disease “PaithiyaVathaSuronitham” in Siddha system of 

Medicine. For treating this vatha disease, numerous medications were illustrated in the 

Siddha literatures. Among them, an herbometallicSastric formulation “Arumuga 

Chendhuram (ARC)” has been practiced a long time for treating arthritis. ARC has been 

chosen for the study to prove it is a safer and efficacious drug in the management of 

advanced stage of RA in both animal and human model. 

ARC has been prepared by many Siddha Pharma industries. For the study, we 

optimized the best variety of ARC among the self-prepared ARC and ARC procured from 

GMP certified Pharmacy. ARC procured from the industry was coded as Sample I and 

ARC prepared as per the method cited in the 1940 drug and cosmetic act authenticated 

literature “Siddha VaithiyaThirattu” was coded as Sample II. The both samples were 

analysed for qualitative and quantitative estimation. Preliminary physical parameters such 

as total ash, moisture content and extractive values were analysed. The functional groups 

were analysed by FT-Raman Spectroscopic study. The crystalline nature of ARC II and 

main contents were analysed using X ray diffraction study. The content of lead and 

cadmium were analysed using Atomic Absorption Spectroscopic study. The concentration 

of elements in oxide form wasanalysed through Wavelength dispersive X-Ray 

Fluorescence. The concentration of trace and heavy metals were analysed using 

Inductively Coupled Plasma – Optical Emission Spectrometer. From the result of above 

studies, we inferred that sample II was feasible to conduct the study on animal and human 

model. ARC II has lower concentrations of Mercury, Arsenic and Iron on compared with 

ARC I. Mercuric sulphide, sodium borate and ferric oxide were found as major 

constituents in ARC. 

To evaluate the safety of ARC, Wistar albino rats were used for performing acute 

and sub acute studies following OECD guidelines. 2g/kg of ARC was tested on six rats 

and observed nil mortality and morbidity. Median lethal dose was estimated as more than 

2g/kg for the test drug. The sub-acute toxicity was observed on Wistar rats by giving 
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ARC at three dose levels (12, 24 & 48 mg/kg) for 28 days along with its vehicle (Diluted 

honey). The test drug dose was fixed from the human conversion dose (260 mg/day) to 

rat. No mortality and abnormal clinical signs were observed during 28 days. All test dose 

treated animals gave comparable body weight and organ weight gain with that of control. 

Haematological, biochemical parameters and urinalysis were within the normal limit. No 

significant abnormality was detected in gross necropsy study on organs and in H&E 

sliced organs. 

The efficacy of ARC at the dose of 24 and 48 mg/kg was evaluated on BALB/C 

mice and Wistar  rats. Acetic acid induced writhing test was performed on mice and 

observed ARC has significant analgesic activity by inhibiting the incidence of writhing as 

compared to control. Cotton pellet granuloma method was performed on rat and observed 

ARC has significant anti-inflammatory activity by reducing the granuloma formation. 

Anti-arthritic activity of ARC was performed on rat by inducing arthritis by two methods 

viz., Injecting Complete Freund‟s adjuvant and Collagen with Complete Freund‟s 

adjuvant. ARC has exhibited significant inhibition of paw oedema on injecting above 

materials and significant increase in body weight during 42 days treatment. 

The safety and efficacy of ARC at its therapeutic dose 130 mg/dose suspended 

with vehicle honey for two times daily for the duration of 60 days was done on human.  

The study was designed as non- randomized open labelled without control single centric 

study.  The age group between 20 to 49 years and both sex of 55 patients were recruited 

after analysing the inclusion and exclusion criteria. The patients were recruited having 

ARC/EULAR score more than six. Only 44 patients (7 male and 37 female) were 

completed the study of 60 days treatment and completed the study.  The intensity of pain 

was observed using universal pain assessment scale and modified health assessment 

questionnaire (MHAQ) scoring was done for functional assessment on before and after 

treatment. RA factor and CRP levels were reduced to low positive and negative in all 

patients treated. The intensity of severe pain was reduced from 65% to 5% after 

treatment. The life style function was increased in the patients assessed by the reduction 

of mean MHAQ score from 1.475 to 0.75 on 44 patients after treatment. No adverse event 

was observed during entire study. 
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From the above studies, it can be concluded as follows 

1. ARC has long shelf life period and free from toxins. 

2. Median lethal dose for ARC was calculated as more than 2000 mg/kg body 

weight. 

3.  No observed effect level (NOEL) of ARC prepared by us to Wistar Rats through 

oral route for 28 days was found to be 48 mg/kg b.w for both male and female 

rats.  

4. ARC at 24 & 48 mg/kg demonstrated analgesic, anti-inflammatory, anti arthritic 

properties in animal model. 

5. The clinical study proved that ARC at it‟s intended human therapeutic dosage 130 

mg/kg along with honey is a safer and efficacious drug in treating 

Paithiyavathasuronitham (Rheumatoid Arthritis). 
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 RECOMMENDATIONS 

 

 

The future studies have to be carried out on ARC on the following aspects  

1. Solubility studies on ARC 

2. Creating the standard physiochemical finger print for ARC by comparing the 

qualitative and quantitative analyzes of different batch preparations. 

3. Mechanism of anti-rheumatoid activity in the field of molecular biology. 

4. Double blind randomized controlled clinical trial for global acceptance on ARC 

against Rheumatoid Arthritis and improving the quality of life. 
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