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Ayurveda (science of life) has emerged with the evolution of life and the creation of living beings and as such it is not possible to trace its beginning. Likewise it is also Impossible to predict its end, as it would continue with the creation. Charaka2, therefore, rightly says that Ayurveda is sasvat (traditionally eternal) as it has no beginning (anadi). The same idea is expressed when the origin of Ayurveda is traced from Brahma (the Creator) but even then it is clarified that origin doesn't mean 'emergence or existence but it only implies that it was not known and revealed. Sushruta3 even goes further and states that Ayurveda was revealed by the Creator even before the creation. All this point to the fact that Ayurveda goes back to the prehistory up to a point which is difficult to trace. When the living beings emerged they were conscious about their health and maintenance of life and thus came Ayurveda.

By the time we come to the Indus Valley civilization (2500-1700 BC) the tradition of Ayurveda was much developed. The attitude of people towards sanitation was much advanced which is evident from the systematic town planning at Harappa and Mohenjodaro4. The maintenance of public wells, bathrooms and efficient drainage system contributed to the robust health of Inhabitants.

Evidences are found that the people used drugs from all the three resources-vegetable, animal and mineral as they have been found in the remains. Among the animal products ,stag horn and cuttle fish bones are found in the excavation of Harappa and Mohenjodaro. Most probably they were used as remedies at that time. Sringa-bhasma (ash of stag horn) is an efficacious and popular drug for cardiac pain and respiratory disorders while samudraphena (cuttle fish bone) is useful in the diseases of the ear. Presumably conch shell (sankha) was also used as drug after preliminary processing.


1 
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Among inorganic substances, Silajatu5 has been found in the remains which indicates that it might have been drug of choice for the people of Indus Valley civilization. Silajatu has been popular as an effective drug for promotion of strength and as a remedy for a number of disorders for the last thousand of years. A number of other minerals were also used by the Indus Valley people in a variety of useful products ego Cerussite (the carbonate ore of lead) and cinnabar (lead sulphide) in cosmetics and medicinal preparations. Galena (lead sulphide) for making eye-paints, white lead (lead carbonate) Steatite was used for plasters, hair washers etc.

A glimpse of development of Ayurveda during Vedic period can be seen in Vedic Samhitas, particularly Rigveda6 and Atharvaveda7. Vedas are the eternal source of knowledge and wisdom and have wide ramifications. The four samhitas, a number of Brahamanas8, Upanishads9 and Kalpasutras10 constitute the vedic literature. Besides, there are Upavedas and Angas.

Ayurveda is generally taken as Upaveda of Rigveda or Atharveda. Charaka does not mention it as Upaveda but he only states that we should be attached more to the

Atharvaveda as it deals with medicine in many ways. Sushruta has called it as Upanga11 of Atharveda.

In fact tradition of Ayurveda is running parallel to Vedas from time immemorial. Kasyapa12 mentioned Ayurveda as the "Fifth Veda" and superior to all of them. Its knowledge and practice was not documented but was reflected in the contemporary literature. At that time, the medical practice was empirical and the theoretical base was not constructed. There were no samhitas on Ayurveda but we have a glimpse of the developments of Ayurveda in the theory and practice, as reflected in the Vedic Samhitas particularly Rigveda and Atharvaveda.
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Gold, silver, copper and bronze are mentioned in the Rigveda. Gold was used in ornaments whereas utilitarian objects were made from the others. Rigveda also mentions a metal based Ayasa13 which is recognised as iron by most of the scholars. Charaka and Sushruta Samhita, these are the celebrated Ayurvedic treatises on medicine and surgery written by Charaka In the first century AD and Sushruts In the second century AD respectively. Charaka and Sushruta knew about the tonic value of a number of minerals. They describe a method of roasting iron, to get its soluble salts which are used as tonic. Surhruta mentions arsenic oxide and sulphide and recognizes them as poisons.

Charaka, the renowned medical practitioner of the first century AD, tells us that original Ayurveda consisted of eight parts and Rasayan14 was one of those. The eight parts were:

1. Kayachikitsa
- Therapeutics

2. Shalakaya

- The science of special diseases of the eyes, nose, ears, mouth, 

   throat etc.

3. Shalaya

- Surgery

4. Vish Chikitsa 
- Treatment by poisons.

5. Bhut & Mantra Chikitsa -Paramedical/spiritual healing

6. Rasayana 

- Rejuvenation (Treatment by minerals)

7. Kumarbhrtya
- Paediatrics

8. Vajikarana

-Knowledge of increasing virility

Archeological finds of Taxila15, which lies in the North-West of India (now in Pakistan) represent life and achievements. During this period Ayurveda occupied an honored position as a rational assemblage of methodical concepts and systematic therapeutic practices. Even though the celebrated classical texts of Ayurveda, viz the Chsraka and Sushruta samhitas, which have come down 10 us, took their present form after reductions probably in the rh century B.C. , the thoughts and practices enshrined in them were undoubtedly In vogue much before this period. Excavations at Taxila reveal extensive use of metals like iron, silver, gold and zinc. Practice of making steel, glass.
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and various alloys were also prevalent. In this period latro-chemistry (Rasa shastra) came into being. Mercury and many other metals and minerals were incorporated into the pharmacopoeia of Ayurveda. Nagarjuna is considered to be the father of latro-chemistry .He endeavored to make the entire universe free from miseries by the use of processed mercury.

In latro-chemistry, properties and methods of processing metals, minerals, gems and jewels are described. In this era the two phases of alchemical practice, the metallurgical and the physio-religious were used in the transmutation of base metals into noble ones as well as for prophylactic and therapeutic uses, for purifying the body, rejuvenating it and taking it to an imperishable and immortal state. Medicines were derived in the classical period chiefly from the plants. Yet there were a few ingredients originating from animals. Metals and minerals were also used in the syntheses of medicines. Preparation of medicines involved, collection of the above ingredients, their purification, extracting essences, compounding by various processes like grinding, pasting/maceration etc. Chemical processes like dissolution, distillation, sublimation, precipitation. combustion, dilution, decocting etc. were carried out in these preparations. Rasachiktsa16 school relied more on mercurial preparations. Distillation of Cinnabar to mercury in its pure form was carried out as seen in Rasaratnasamuchaya17. Juices of number of plants were

used for purifying mercury. It was solidified using plant juices. metals and sulphur. Gold was also used in a number of drugs. Mercuric sulphide, known as Rasa Sindura18 or Makaradhwaja19 was made by subliming a mixture of mercury, gold and sulphur In a covered crucible. Crystals of reddish brown mercury were thus obtained. In this way. through pharmaceutics the medieval Indian Alchemists cum medical experts discovered a number of chemical metallurgical processes, apparatus as well as inorganic compounds, thus greatly enhancing the progress of medieval chemistry.

Owing to its heavy weight, silvery white and shiny appearance and fluidity and also its property of readily combining with other substances, mercury was regarded as the most potent of all substances and of possessing divine properties. This fact is evident from various names given to mercury such as Maharasa -chief of all rasas (substances or chemicals) -Indra (King) of the rasas20. Mercury was included in the text such as 


16
Metal therapy

17 
Classical text on metal therapy

18 &19
Preparation of mercury and sulphur

Dhanvantari Niganthu20 or Ragniganth21, Rasayana, in the sense of 'medicines derived from mercury' appeared in the medieval period during which a large number of alchemical texts were written, It is believed that the mercury an element sacred to Lord Shiva22, is deemed to be an essential component of all rasayana medicines, Conceivably, this element functions as a 'catalyst' and 'delivery system' for the other minerals because of their necessary uptake by metabolism. 

We find an extensive use of plants and plant products in the synthesis of medicines in earlier Ayurvedic treatises such as Charaka-Samhita23. Metals like gold, silver, lead, copper, Iron and tin were also used in medicinal preparations. Minerals like Iron pyrite, copper pyrite, bitumen. salts such as common salt, alkaline salt, black salt, fossil salt etc were known to have medicinal properties. Certain compounds like orpiment, regular, iron and copper sulphates, antimony sulphide etc. were usually used in external applications. A combination of metals. such as Sarvaloha (which includes tin, lead, iron, copper and silver ), as a finely divided powder in Myrobalan juice was known as tonic. Sulphur was used in medicines, applied externally for skin diseases and also for internal administration in the form of a suspension In plant juices, for asthma, cough and chronic skin diseases. Bronze was used in making apparatus. Various salts. earth, alum, sulphur, quartz etc. had internal as well as external applications.

The main concept of Rasa Shastra24 is to transform base/ lower metals into noble/ higher metals, to strengthen the body tissues and to maintain them in a fresh and healthy state so as to remove poverty, senility, diseases and death from the world. Thus Rasa Shastra were developed to achieve Lohavedha (transformation of metals) and Dehavedha (transformation of body for the prevention of aging and diseases and maintenance of positive health). Further, to achieve Dehavedha, Rasa shastra stressed more on Rasayana concept of Ayurveda. The Rasayana concept advises the ways and means by which one can achieve the best quality of Rasadi dhatus25 which in turn provide positive health to the body and prevent diseases and aging and thus sustain our body always in healthy and youthful state. Historically, the Rasa .~hastras developed the concept of Rasayana. Thus, from eighth century AD a number of metallic and mineral 


20, 21, 23 & 24 Classical text
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preparations were evolved and recognized to possess Rasayana property, which on continuous internal use would maintain the body health, prevent aging and the onset of diseases. If required these may also be used for curing diseases. It must also be mentioned that in Rasa shastra the metals and the minerals are also termed as .Dhatus26 and Upadhatus27 because of their specific role in biological systems i.e. they can sustain body tissues by supplementing some of the essential elements to the tissues, whose deficiency causes many undesired problems / diseases in the body.

In the Rasa Shastra while the use of mineral dru:;Js especially that of mercury and the sulphur were mentioned, it was also recognized that these drugs were toxic. In order to reduce or remove their toxicity a number of sodhana26 measures were developed. These include grinding of such drugs with vegetable extracts and with other acidic or alkaline liquids, their heating and dipping in various liquids or their boiling, fusion, sublimation etc. measures which In turn remove washable, soluble and volatile impurities of the drugs of mineral origin. Sometime some organic / inorganic materials are added either in traces or in large amounts to these substances which helped either.  

in traces in their detoxification or in their potentiation. By maran process the drugs of mineral origins are converted to a fine ash form, suitable for systematic absorption. To achieve this, the drugs of mineral origin are first subjected to bhavana (grinding with some vegetable extracts and acidic liquids) and then to putapaka (heating through scheduled heating system) several times.

In Rasa text seven Dhatus named gold, silver, copper, iron, tin, lead and zinc are described as essential elements for the body. These Dhatus are present in our body in different concentration and combination. The perfect health is attributed to the state of equilibrium of these Dhatus In body tisslles. Any imbalance -excess or deficiency leads to disturb body metabolism. It is described that these Dhatus are present at the following sites inside the body, and help the respective body tissues to perform their normal activities.


26 & 27 Metals

28 Process of purification

Name of the 

Presence In human body

Dbatu (Metal)

Gold 
Present in trace amounts in blood, semen, eyes, heart, upper layer of skin and intestines. Imbalance affects vision, causes general weakness in the body, dullness of intellect, loss of imagination power, voice and general disposition of an individual.

Silver
Present in bone marrow, upper layer of bones, gall bladder, pancreas, inner layer of the skin, lungs, flesh, blood vessels, meninges (membrane which surrounds the brain), audio receptive glands and septum of nose. Imbalance affects mind and disposition, neurological disturbances, problems related to teeth, cataract, sores, and absorption from gut.

Copper
Present in upper and inner layer of skin, mucosa of soft tissue, large glands, eye pupil, hair, pleura and pericardium, Imbalance causes defects In cardio-vascular, central nervous and skeletal system, Deficiency affects production of red blood cells and hair keratization. Imbalance causes chronic inflammatory disorders in soft tissues.

Iron
Major constituent of blood, present in the villi of the Intestine, eye pupil, hair and in small quantity in all tissues of the body. Has special effect on elderly people. Imbalance causes arteriolosclerosis, anemia and general debility.

Tin
Present In every tissue, however more in abdominal muscles, blood  and blood vessels, synovial membrane, outer layer of uterus. Imbalance causes malformation in bones, diseases of reproductive tract, affects formation of urine, polyurea, increased perspiration.

Lead
Present in blood and lymphatic tissue. Imbalance causes anemia, disturbance in gastro-intestinal tract due to poor secretion of digestive juices, haemolytlc anemia and ascitis.

Zinc
Present in Blood, brain, sensory tissues and flesh. Imbalance causes problems related to nervous system like despondency, anxiety, dullness of intellect, extreme forgetfulness, irritable temperament, somniloquism.

It has been observed that The metal based formulations are especially effective in prevention and cure of diseases related to the organ where they are naturally found. The practice of Ayurveda was highly appreciated and practiced during the golden era of Indian history i.e. upto Buddha period. During the medieval period, India was exposed to frequent foreign invasion which greatly damaged the system of medicines especially the practice of Rasayana. There was very little time for the people to think of science. Books on Ayurveda written during this period are mostly compilations from different sources. During the foreign invasion and internal friction many original works were destroyed. However, this important ancient heritage was conserved by great Indian sages and saints who traditionally passed it on to their disciples. In this chain practical knowledge

of preparation and application of some metal based Ayurvedic formulations were transferred from his Guru Maharaj (an ascetic) to late Vaidya Chandra Prakash and was passed on later to the author.

The regeneration of Rasayan shastra and the fact that this, ones revered science is otherwise threatened with extinction, raises issues of crucial importance of its revival to find a cure for many deadly diseases. The short comings of western drugs already provide sufficient impetus to look for alternative medical solutions to cure ailments related to disturbed body metabolism when the direct cause of the disease is not visible as happens in Cancer, Multiple Sclerosis and AIDS etc.. The limitation of western medicines in improving body resistance and curing metabolic disorders strongly advocates to review our ancient wisdom and knowledge to find out preventive and curative measures to combat the growing incidences of deadly diseases of the present world. The preliminary studies conducted by the author establishes the therapeutic effect of metallic formulations in the control of certain types of malignancies, chronic inflammatory and immunological disorders. 

The analysis carried out on the formulations used for treatment show that the raw metals used for their preparation loose their metallic characteristics and turn into mineral complexes after processing. In their raw form, the metals like mercury, copper, sulphur and lead etc. would be highly toxic if not lethal. However according to the ancient text of Ayurveda the traditional manufacturing process over a period of two to three years. where by the medicines are repeatedly ground and fired In furnaces at temperatures between 6000 to 12000 C are believed to remove the toxicity and impart remarkable therapeutic value to the compound. Some compounds for instance, have grinding and heating cycles repeated hundred times with each cycle lasting 4-7 days. In order to prove the effect of processing in the elimination of toxicity of metal based formulations various toxicological studies were carried out in our institute on raw, partially processed & processed Amar- a compound of Copper, Mercury and Sulphur (used against certain types of cancer and inflammatory disorders). The parameters studied included various liver function tests, haematological and histopathological studies. Based on the results obtained It can be Inferred that processing indeed has profound Influence In the elimination of toxicity as maximum deviation from normal values of various studies was  found in rats treated with raw Amar followed by partially processed and processed 'Amar'. Similarly no toxicity was associated with finished Prak-20 which comprises of mandoor bhasma (iron ore) and a mixture of 19 herbs. Prak 20 shows strong hepato-rotective, anti-fibrotic, anti-viral and detoxifying properties in liver disorders in various experimental and clinical studies.

The successful results of the preliminary findings of the pilot project entitled "Effect of metal based Ayurvedic formulations in the treatment of Acute Pro-myelocytic Leukaemia" sanctioned by the Union Ministry of health & Family welfare, Government of India, further justifies the role of metallic formulations in human body. 

Ayurveda is the first system of medicines which recognizes the importance of metallic micro-nutrients in our body. It suggest that any imbalance of any of the metallic micro nutrients results in the manifestation of a disease. This concept is important In present day world which faces major ecological disturbances and consequently newer diseases. A study published in British Journal of Medicine (April, 1997) indicate that the incidence of death due to cancer is on the rise by 6% per year in a country like U.S.A. The study emphasizes to find out new ways to prevent canc'~r rather than finding a cure.

In these context, teaching of Ayurveda becomes more relevant as Ayurveda, lays more emphasis on the prevention and treatment of diseases by keeping a balance between diet and life-style of an individual depending upon the environment he lives in. An intensive and in depth research is required to establish the necessity of metallic micronutrients for perfect health. 

In old days when comfort of modern sciences and civilization were not available, natural resources were available in abundance. These metallic micro-nutrients were freely available in soil and water enriching plant and animal kingdom. Nowadays we are deprived of these elements as our soil, water have become deficient of these. On the contrary, environment is badly polluted by raw metals as the by-products of industrialization. A comprehensive and in-depth research is required to re-validate the importance of these metallic micro-nutrients to develop a perfect health system for living beings.
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