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Part -I 

Anti- Diabetic Activity of 

Karchure Chooranam 

(Phoenix dactylifera.Linn) 

 
 

 



 

 

1. INTRODUCTION 

Siddha medicine was mainly developed for the emergency situations like accidental 

injuries, animal attacks and for the war fields. So these kind of acute conditions were 

contentedly handled by our Siddhars, the experiences were well documented and transferred 

to the next generation in a poetic form. Then this enormous knowledge was carefully 

modified by the Siddhars with their prophetical wisdom for the diseased conditions of 

civilians. Then they gradually framed the disease and its treatment as diagnostic criteria, 

causative factors, disease patterns, treatmental procedures and diet regimens. That is what 

Thiruvalluvar denotes in his Thirukkural, 

   “Neha;ehb Neha;Kjy;ehb mJ jzpf;Fk;  

tha;ehb tha;g;gr; nray;”                                    

  This Siddha medicine is deep rooted and well branched system of medicine which 

gives shelter of good health to Tamil people and the countries which were attached with them 

for trade. Now we are in need to elaborate the science of siddhars to whole humanity. It can 

only be achieved when it is given in acceptable form. It is mandatory to enlighten the world 

with our treasure under the scientific validation. The herbals which are used in our Siddha 

system were selected by the siddhars only after their great knowledge of taste, sub taste and 

its divisions and its reign in our body after ingestion, digestion and assimilation. By this 

outstanding knowledge and the prophetical power, they want to develop the healthy mankind 

without any illness, (both physical and mental wellbeing) what nowadays WHO wants to do 

in this whole world.  

 Karchure, the date palm (Phoenix dactylifera L., Arecaceae) is one of mankind’s 

oldest cultivated plants. It is highly popular worldwide. Dates has been used as food for 6000 

years. It could be used for generations to come due to its remarkable nutritional, health and 

economic value in addition to its aesthetic and environmental benefits. The fruit of the date 

palm is well known as a staple food composing a fleshy pericarp and seed. The date seeds 

(pits) constitute approximately 10% of the fruits. A date is a high-energy food, being high in 

carbohydrates (70-80%) and low fats and proteins, and a good source of vitamin, calcium, 

magnesium, phosphorous, zinc, iron, potassium and iodine.-Nadkarni KM(ed)  



 

 Siddhars were also explained this plant in detail in “Pathartha guna sinthamani”, 

“Guna vaagadam” like ancient scripts. It clearly indicates that this Paalai habitat plant 

belongs to south India also, since it’s sister variety Chitreechu (P.sylvestris) abundantly 

present all over Tamilnadu and nowadays Paereechu also cultivated in Theni and 

Dharmapuri districts of South India. So, this plant has been mingled with Dravidian 

civilisation for its delicious taste and enormous medicinal value. The fruits’ fresh and dried 

varieties are used for ‘Mathumegam’ or Neerizhivu (Diabetes mellitus) treatment. 

 Diabetes is one of the major causes of premature illness and death worldwide. Non-

communicable diseases including diabetes account for 60% of all deaths worldwide. The 

prevalence of diabetes has reached epidemic proportions. WHO predicts that developing 

countries will bear the brunt of this epidemic in the 21st century. Currently, more than 70% 

of people with diabetes live in low- and middle income countries. An estimated 285 million 

people, corresponding to 6.4% of the world's adult population, is living with diabetes in 2010. 

The number is expected to grow to 438 million by 2030, corresponding to 7.8% of the adult 

population. - B. Kameswrarao, et.al 

  With an estimated 50.8 million people living with diabetes, India has the world's 

largest diabetes population, followed by China with 43.2 million. In near feature, India is 

going to be a capital for diabetes. The largest age group currently affected by diabetes is 

between 40-59 years. By 2030 this “record” is expected to move to the 60-79 age groups with 

some 196 million cases.  Type 2 diabetes is responsible for 85-95% of all diabetes in high-

income countries and may account for an even higher percentage in low and middle-income 

countries. 80% of type 2 diabetes is preventable by changing diet, increasing physical activity 

and improving the living environment. Though, with effective nation wide prevention and 

control programmes, the incidence of diabetes is likely to continue rising globally. 

 In Siddha, this disease was classified under one of the 21 types of Neerinai perukkal 

noigal as Mathu megam or inippu neer (sweet urine), what exactly the Greek word diabetes 

mellitus also means. Lowering the blood glucose level is not the only goal of Siddhars in the 

treatment of life modifying disease like Diabetes mellitus. They have detailed about its 

Avathaigal (complication) in ten steps and explained the medication for that also. The 

modern medicine is still striving hard for the prevention and almost failed. By this the 

number of deaths attributable to diabetes in 2010 shows a 5.5% increase over the estimates 

for the year 2007. 



 

  Also there is excess healthcare expenditure; diabetes also imposes large economic 

burdens in the form of lost productivity and foregone economic growth. The largest economic 

burden is the monitary value associated with disability and loss of life as a result of the 

disease itself and its related complications. 

 So, it is our onus to develop a therapeutically effective, affordable and safe drug from 

Siddha for Diabetes mellitus. 

 Siddha system has a wide range of herbal drug for Diabetes mellitus. We have to 

prove the in depth knowledge of our Siddhars in the life modifying disease like this. Also we 

are in great need of controlling the diabetic complications in adults and prevent the pre 

diabetic population in youngsters. The herbal drug Karchure chooranam (Phoenix 

dactylifera) is easily available, less cost and a very good neutraceutical. Hence, for this 

present study, I have choosen Karchure chooranam for the treatment of Diabetes Mellitus. 



 

2. AIM AND OBJECTIVES 

AIM: 

The ideal treatment of diabetes would allow the patients to lead a normal life in 

addition to achieve a normal or near normal metabolic state to avert long-term complications 

of diabetes mellitus. The introduction of Insulin and later oral hypoglycaemic agents, 

revolutionized the management of diabetes mellitus.In spite of advances in drug management 

of diabetes, there are still complications and adverse drug reactions. So, there is a big need on 

good and safe anti-diabetic drug to lead the life in a healthy style. 

The aim of this trial is to validate the safety and to elaborate the anti-diabetic activity 

of Karchure chooranam on disease diabetes mellitus by pre-clinical and clinical trials. 

OBJECTIVES: 

 Collecting the relevant literature evidences regarding the trial medicine.  

 Getting the proper authentication from the botanist. 

 Preparation of the trial medicine, according to the text. 

 Standardization of a trial drug through Phytochemical, Physico-chemical analysis and 

Chemical parameters. 

 Toxicological study to ensure the safety of  the drug and to identify the maximum 

tolerable dose. 

 Pre-clinical evaluation of anti-diabetic activity. 

 Evaluating the therapeutic potential of   KARCHURE   through open clinical trial on 

Diabetes Mellitus patients. 

  



 

 3. REVIEW OF LITERATURE 

 The literature support for my trial drug were collected from the Siddha text books, 

classical literatures of Siddha, Materia medica, Compendium of Medicinal Flora, Wealth of 

India, Chemical Abstracts, MAPA, Internet Journals and Search web sites. 

 

 

 

              

 

 

 

3. 1. Botanical Aspect 

Phoenix dactylifera Linn. 

Taxonomy   

Kingdom:   Plantae (plants) 

Sub kingdom: Tracheobionta (vascular plants)        

Sub division:   Spermatophyta (seed plants) 

Division:   Magnoliophyta (flowering plants) 

Class:    Liliopsida  

Order:   Arecales  

Family:   Arecaceae  

Genus:   Phoenix  

Species:   dactylifera  

Binomial name:  Phoenix dactylifera. Linn. 

     - Bentham and Hooker Classification. 

Vernacular Names: 

 Tamil   :  Karchure. 

English :  Date palm. 

 Hindi    :  Kajur. 

 Telugu  :  Karjuramu. 

 Mala.    :  Tenecha, Eentham pazham. 

 Kan.   :   Kharjura. 

 Arab     :  Nakhla and the ‘Tree of Life’. 

 



 

 Etymology: 

 The name Phoenix arise from the Greek mythology explaining a bird called ‘phoenix’ 

which  is always flying towards the sun, and it have been burnt to ashes. But the bird can able 

to arise from its own ash. Likewise, the palm trees grow up in the hot desert and provide lots 

and lots of benefits to the mankind. 

The fruits’ English, as well as the Latin species names ''dactylifera'', both come from 

the Greek word for "finger," ''dáktulos'', because of the fruit's elongated shape.-Vayalil PK 

et.al 

Parts used : Fruit, Seed, Palm jaggery, Palm candy, Palm toddy. 

Geographical distribution: 

The species, Phoenix sylvestris (Indian Sugar Date Palm) has been confirmed by 

detailed systematic analysis as the nearest sister species to P. dactylifera and possibly an early 

stage in the evolution of P. dactylifera. P. sylvestris still grows wild in Pakistan and India. 

This association strongly suggests that the Indus Valley was the source of the Date Palm and 

from there it has spread eastward to Mesopotamia, Egypt, Dilmun, Magam etc. along sea and 

land trade routes as early as the 6th millennia BC. Now it is cultivated in Gulf countries, 

Asia, South America and North Africa.  

Botanical Description 

The date palm (Phoenix dactylifera) is dioecious, i.e. the male and female parts are on 

separate plants.  

The trunk, in cultivation, is surrounded from the ground upward in a spiral pattern of 

leaf bases. . The Date Palm is the tallest of the Phoenix species growing to 30m in some 

places.  

 The leaves are large, 4-5m, alternate, sheathing in dense terminal rosettes, pinnately 

lobed, with pinnate leaves containing about 150 leaflets having spines on the petiole. The 

ends of leaf fronds are needle sharp to protect the growing tip from grazing animals. 

It consists of small yellowish flowers attached directly to the spikelets which develop 

into fruits. Its flowers, unisexual on dioecious plants, are small, whitish, fragrant, clustered in 

axillary spadices up to 120 cm long markedly bent downwards by their fruit weight. These 



 

fruits, commonly known as dates, are oblong berries, dark-orange when ripe, up to 50 cm 

long in the cultivated varieties, their flesh is sacchariferous, and it contains one woody seed. 

Fruits are usually cylindrical, occasionally rounded or ovoid, 2.5–7.5 cm long, with 

fleshy, sugary pericarp, yellowish to reddish brown (Takholm and Drar, 1973; Purseglove, 

1972). A date diet is low in fats and proteins; and hence the Arabs eat them habitually with 

some form of milk -Tackholm and Drar, et., al.  

3.2. Gunapadam Aspect: 

NguPr;R – Phoenix dactyllifera, Linn 

,/J ,e;jpahtpy; gy ,lq;fspy; gapuhFk; <r;R vDk; ku tFg;igr; rhu;e;jJ. 

,J ,uz;L tifg;gLk.; (1) rpw;wPr;R (P. sylvestris) (2) NguPr;R (P. dactylifera). 

NguPr;rpd; fha; fu;R+uf;fha; vdg;gLk;. 

 ,J tl Mg;gpupf;fh> vfpg;J> mNugpah Kjypa ,lq;fspy; rhjhuzkhf tsUk; kuk;. 

jw;fhyk; ,uh[Gjdk;> F[uhj;> kw;Wk; jkpo;ehl;by;> Njdp> ju;kGup Nghd;w khtl;lq;fspy; 

,J gapuplg;gl;L tUfpwJ. 

gad;gLk; cWg;Gfs; : gok;> gprpd;> nfhl;il> fs;> FUj;J> nty;yk;> fw;fz;L. 

gok; :   Rit (Taste)    - ,dpg;G(Sweet)  

   jd;ik (Potency)    - ntg;gk;(Hot) 

   gpupT (Bio-Transformation)  - fhu;g;G.(Pungent) 

nra;if: (Activity) nghJ (General)- cukhf;fp> (Tonic) 

 - clYukhf;fp> (Nutrient)  

    - cs;soyhw;wp> (Demulcent) 

    - kykpsf;fp (Laxative) 

    - Nfhioafw;wp. (Expectorant) 

   fha; (Un ripen)    - grpj;jPj;J}z;b> (Stomachic) 

    - fhkk;ngUf;fp. (Aphrodisiac) 

gok; (Fruit)    - ntg;gfw;wp> (Febrifuge) 



 

 - Fspu;r;rpAz;lhf;fp> (Refrigerant) 

    - kykpsf;fp> (Laxative) 

     - grpj;jPj;J}z;b> (Stomachic) 

     - Nfhioafw;wp> (Expectorant) 

    - fhkk;ngUf;fp. (Aphrodisiac) 

nghJFzk; : (General Character) 

fha; :  

“thapYz;lh %w;wiy khw;Wk; grpapy;iy 

ahapYz;lh Yz;lh kJNkf – NehAs; 

ngUePu; kWf;FkpDk; ngz;fisf; $by; 

jUePu;ik R+uf;fha; jhd;”.    

- mfj;jpau; Fzthflk;. 

nghUs; : ckpo;ePu;g; ngUf;ifAk;> kJNkfj;ijAk;> fopr;ry; tiffisAk; Nghf;Fk;. grpj;jPiaAk; 

Mz;ikiaAk; J}z;Lk.; 

gok; :  

“NguPe;njDq;fdpf;Fg; gpj;jkj %u;r;ir Ruk; 

 ePuhu;e;j Iak; neLe;jhfk; - Nguu 

 ,uj;jgpj;j ePupoptp iyg;gWk; mNuhrp 

 cuj;jkyf; fl;LkWk; XJ”.   

- mfj;jpau; Fzthflk.; 

nghUs; : ePiur; Rug;gpf;fpd;w gpj;jk;> %u;r;irr; Ruk;> ePu;f;Nfhit> ePu;Ntl;if> 

,uj;jgpj;jk;> kJNkfk;> thapiyg;G> mNuhrfk;> kyge;jk;> Mfpaitfisf; fz;bf;Fk;.  

tof;FKiwfs; : (General Uses) 

1. Ngupr;rq;fhapd; gUg;ig ePf;fp> mij mg;gbNa Njdpy; Cwitj;J fw;gKiwapy; 

cz;Ltupd;> khuilg;G> tha;T ePq;Fjy; kl;LNkay;yhky;> Nkw;Fwpj;j 

tpahjpfSk; njhiyAk;. 

2. “NguPr;Rj; jd;FUj;ijg; NgzpNa jpd;gtUf; 



 

fPupr;r Fd;ktyp NaFq;fhz;”  

-gjhu;j;j Fz rpe;jhkzp 

         ,jd; FUj;jhy; rpNyj;Jk Fd;kk; Nghk;;. 

3. “NguPr;Rg; ghapdpjk; Nguh Jwq;Ftu;f;Fg; 

   ghupj;j Fd;kk; gwf;Fnkd;ghu;”   

-gjhu;j;j Fz rpe;jhkzp 

NguPr;R Xiyg;ghapy; Japy;gtu;f;F thjFd;kk;> Nrhig ePq;Fk;: grp> 

ghz;L> ntg;gk; ,it cz;lhf;Fk;.  

fu;r;#u; NrUk; kJNkfk; ePf;Fk; kUe;Jfs;: 

1. gid nehq;F mT\jk;:  

 “gidnehq;Fk; epyf;Fkpo; NguPr;rq;fhAk; 

  ….   …..   …. ….. 

  wPUNk ePupopT kz;lyj;jpy; 

 kdjhdk; tpg;gufd;dp jhdQ;nra;a 

  kz;zy; ruNge;jpuDzu mT\jkhNk.” 

 -Nkfepthuz Nghjpdp(gf;fk;10); 

2. ePupopT jhff; f\hak;: 

 “Vykpy tq;fku kQ;rs; kQ;rs; 

  tpyhkpr;R NguPr;rk; goj;jpD}Nl 

 ….  ….   ….   ….   …. 

 fhiyapYk; khiyapYk;nfhs Nkfjhgq; 

  fLfepw;F khDTzu; f\hakhNk”    

 – ePupopT Neha; kUj;Jtk;.(gf;fk;-

21) 

3. Nkfk;-21> NrhkNuhfk; ,tw;wpw;F fpUjk;: 

  …. …. …. …. …. 

 Rj;j Nfh\;lKQ; rPufQ; Rf;FNk 

  Nrhy;Yk; thif tpijAe; jpuhl;irAk; 

 tpj;Jk; NguPr;rq; fhAk; kpYg;igg;G+  



 

- Nkf epthuz Nghjpdp(gf;fk;-30) 

4. re;jpufhe;jr; #uzk;: gpuNkfk;-21k; jPUk;. 

  …. …. …. …. …. 

 tpiu NguPj;jQ; rpWehfg; G+rjh 

  NtupAk; neupQ;rpf;fha; rpyhrj;J 

– ePupopT Neha; kUj;Jtk;.(gf;fk;-89) 

5. Mthiuahjpr; #uzk;: kJNkfk;> ,uj;jNkfk; jPu. 

 …. …. …. …. …. 

 …. …. …. …. …. 

Vykh kJuk; NguPe;jk;go 

  kpd;d Ke;jpupjd; goj;NjhLNk 

 rPykpe;j ehd;F tifaJk;  

-- Nkf epthuz Nghjpdp.(gf;fk;-95) 

6. rPe;jpy; nghb : ntUfb msT Njdpy; cl;nfhs;s ehsiltpy; ePupopT> iffhy; vupr;ry;> 

tha;Fkl;ly; Kjypad jPUk;.  

– rpj;j kUj;Jtk; (gf;fk;-491). 

7. fu;r;#u; NrUk; gpw kUe;Jfs; : 

1. Vyhjpf; fpUjk; - fz;Zrhkp guk;giu itj;jpak; (gf;fk;-237). 

2. ney;ypf;fha; ,sfk; - fz;Zrhkp guk;giu itj;jpak; (gf;fk;-182). 

3. ,Uky; f\hak; - rpfpr;rhuj;d jPgk; (gf;fk;-92) 

4. m];tfe;jp ,sfk; - rpfpr;rhuj;d jPgk; (gf;fk;-178) 

5. Vyhjpf; Fspif – ruNge;jpuu; itj;jpa Kiwfs; (gf;fk;-29) 

6. ntl;bNtu; Fspif - ruNge;jpuu; itj;jpa Kiwfs; (gf;fk;-30) 

The Reason for Using Water as Vehicle: 



 

 Now a days we are using Deep spring well (bore) water or Shallow spring (normal) 

well water for drinking purpose. As per the siddha science both of them were used for 

reducing heavy thirst and normalise the deranged pitha humour which is the basic cause 

to persuade diabetes in seven vital things (Sabtha Thathus) of humen body. Also used as 

the nutritious liquid refreshment. 

  



 

Cw;W ePu;(Deep Spring Water):  

 “Cw;WePu; gpj;jk; xopf;Fk;;;@ ,dpg;ghFk; 

  Mw;wptpLk; jhfj;ij mg;nghONj@ - $w;Wtpopf; 

  nfhk;g ilaha; FzFzq;f itj;njsptha; 

  ek;gp Ayfwpa ehl;L.”     

 - gjhu;j;j Fz rpe;jhkzp. 

fpzw;W ePu;(Shallow Spring Well Water): 

 “Mrhuf; $gj; jwyhy; mjpjhfk; 

  tPrhfr; #Lgrp nka;f;fhe;jy; - kh#iy 

  nka;As; ,ilJisg;G tPo;kaf;fQ; Nrhiggpj;jk; 

  igatU kPisAk; ghu;.”  

 - gjhu;j;j Fz rpe;jhkzp. 

Meaning: 

 With the above referances from the classical siddha literatures both the waters were 

reducing most of the diabetic complaints like increased thirst (poly dipsia), increased hunger 

(poly phagia), dizziness, peripheral neuropathy and also normalize the deranged pitha 

humour. So, after discussed with the H.O.D and deportment staffs I have choosen water as 

the vehicle for my trial drug. 

3.3. Chemical Aspects: 

Historical Background: 

Such a wide distribution implies that Phoenix dactylifera either evolved as a plant 

covering quite extensive geographic, soil and climatic conditions, which is unlikely, or it 

spread with the help of man after originating in a more limited geographic region. The 

supportive theory of the Date of  being Indus Valley origin (Geoffrey Bibby, “Looking for 

Dilmun”), within the Indus Valley is found a sister species, Phoenix sylvestris, (Sugar Date 

Palm, or Toddy Palm) which still occurs in the wild; its sap is used to produce a crude sugar.  

Phoenix dactilyfera most likely grew wild in the Indus Valley as a natural hybrid of 

P.sylvestris, where it was appreciated as a wild fruit and probably cultivated as early as the 

6th millennia BC. Supposed wild occurrences of P.dactylifera in other locations is more 



 

likely to be man assisted, i.e. discarding of seed along trade routes and surrounding trade 

centres, confirming the wild source of Phoenix dactylifera would make fascinating research. 

From 5000 BC there have been finds of Date Palm seeds in association with human 

settlement. The oldest radiocarbon dated discovery of Date seeds was on Dalma island, part 

of the Abu Dhabi Islands group. Two seeds were found in 1998, the oldest was 5110 BC and 

the other, 4670 BC. As there was no evidence of cultivation of Date Palms in the region at 

that time, it is probable that these seeds came from traders. 

In Bahrain in the time of early Dilmun, date seeds were found in burial chambers. In 

the region that is now south-eastern Iran, there were reliable finds of Date seeds of about 5th 

millennia BC. The earliest discovery was in the Indus Valley (now Pakistan) where silicified 

seeds of 6th millennia BC have been tested. Five thousand year-old seeds of the Date have 

been found in storage vases along the Indus River in the ‘Sind’ region. The botanical and 

geographic proximity of the sister species P. sylvestris (Indian Sugar Date Palm) reinforces 

the arguement that P. dactylifera also originated in the Indus Valley. -The Internet Journal of 

Pharmacology 2009 Volume 7 Number 1, ISSN: 1531-2976 

Nutritive Values and other Uses : 

1. Date is also part of the staple diet, in the Middle East. It has an excellent nutritional value 

and is a good source of various vital nutrients.  

2.  It is a poor source of fat, which makes it an integral part of weight loss diets. The total fat 

content is as low as 0.39 mg. Saturated fats comprise 0.032 mg, Poly unsaturated fat - 0.019 

mg Mono unsaturated fat - 0.036 mg. 

3. About 100 grams of dates provides 75 grams of carbohydrates, 2 mg of sodium, 39 mg of 

calcium and 19 micrograms of folic acid. They are easy to digest and help in the repair of 

tissues.  

4. Dates can be boiled in water and used as a rejuvenating drink for individuals, especially in 

convalescence. The total dietary fibre contribution by dates is 7.5 grams per 100 grams. - 
El-Sohaimy S.A. et., al 

 

 



 

3.3  The complete nutritional value of date fruit. -Neeraj Vyawahare et., al. 

S.No. Composition  Value/100gm 

1. Energy 1178KJ 

2. Beta carotene 6µg 

3. Calcium 39mg 

4. Carbohydrates 75.03gm 

5. Fat 0.39gm 

6. Fibre 8gm 

7. Folate 19µg 

8. Iron 1.02mg 

9. Lutein 75µg 

10. Magnesium 43mg 

11. Manganese 0.262mg 

12. Niacin 1.274mg 

13. Pantothenic acid 0.589mg 

14. Phosphorus 62mg 

15. Protein 2.45mg 

16. Riboflavin 0.066mg 

17. Sodium 2mg 

18. Sugars 63.35gm 

19. Thiamine 0.052mg 

20. Vitamin A 10 IU 

21. Vitamin B6 0.165mg 

22. Vitamin C 0.4mg 

23. Vitamin E 0.05mg 

24. Vitamin K 2.7µg 

25. Water 20.53gm 

26. Zinc 0.29mg 

6. Other uses: 

 Dates are good for the heart. They are often soaked overnight and the water is drunk 

with the crushed dates, for a strong heart. Milk boiled with dates is also helpful.  



 

 Dates helps in the control of blood glucose levels. The sweetness of dates fails to have 

any harmful effect on diabetics.  

 Dates exhibit laxative properties and provide relief from constipation, due to their 

fibre (8 gm per 100 grams) content. 

 It is also effective against intoxication by alcohol. Water in which dates have been 

soaked overnight is drunk for this purpose.  

 Dates are considered an aphrodisiac, as it enhances the fertility and sex stamina. 

Phytochemicals: 

Phytochemically the whole plant contains more amount of carbohydrates, alkaloids, 

steroids, flavonoids, vitamins and tannins.  

The phenolic profile of the plant revealed the presence of mainly cinnamic acids 

(ferulic, sinapic and coumaric acids and their derivatives, such as 5-o-caffeoylshikimic acid 

also called as dactyliferic acid),  

Flavonoid glycosides (luteolin, methyl luteolin, quercetin, and methyl quercetin), 

flavanols (catechin, epicatechin) .  

Four free phenolic acids (protocatechuic acid, vanillic acid, syringic acid, and ferulic 

acid) and nine bound phenolic acids (gallic acid, protocatechuic acid, p-hydroxybenzoic acid, 

vanillic acid, caffeic acid, syringic acid, p-coumaric acid, ferulic acid, and o-coumaric acid) 

were tentatively identified.  

The Thin Layer Chromatography (TLC) analysis revealed the presence of steroids 

namely cholesterol, stigmasterol, campesterol and α-sitosterol. Anthocyanins were detected 

only in fresh dates. The TLC analysis also showed that the major carotenoid pigment present 

in dates is lutein followed by α- carotene.  

Moreover the Gas Liquid Chromatography of the date seed oil revealed the presence 

of Oleic, Lauric, Palmitic, Capric, Myristic, Myristoleic, Palmitoleic, Stearic, Linoleic and 

Linolenic acids. Dates contain at least six vitamins including a small amount of Vitamin C, 

and Vitamins B1 (thiamine), B2 (riboflavin), Nicotinic acid (niacin) and Vitamin A.  

Enzymes such as Phytase, Invertase and Peroxidase have been isolated in dates. 

Presence of Estrone has also been reported in the dried date seeds and pollens.  



 

The date palm pollen grains showed the presence of α-amirin, Triterpenoids, Saponins 

and a crude gonadotropic substance.  

Other isolated chemical constituents include  

α- D glucan, heteroxylon, galactoameens.  

5 α- stigmast-22-en-3, 6-dione, 

5 α- campestan-3, 6 dione, 

New cis and trans-3.3’, 5.5’- tetrahydroxy- 4- methoxystilbene 

Two new steroid diones,  5 α-stigmast-22-en-3,6-dione and 5α-campestan-3,6-dione, 

were isolated from stems of Phoenix dactylifera. Along with Reseveratrol, P -hydroxy- 4 

methoxy benzoic acid. 

Glucosides of Campesterol, Stigmasterol and Apisgenin. 

3, 4 – dimethoxytoluene was identified as major component in seed oil from Saudi 

Arabian plant. 

Isolation of three new Flavonoid sulphates  

a) Quercetin-3-glucoside sulphate, 

b) Luteolin – 7 glucoside disulphate, 

c) Chrysoeriol -7- glucoside disulphate.  

d) Luteolin – 7- glucoside, 

e) Luteolin – 7- rutinoside, 

f) Sorhamnetin-3- glucoside 

g) A D-glucan was isolated from the fruit of dates. –Wealth of India,vol.3 

 

3. 4. Siddha Aspect of the Disease: 

kJNkfk; 

NtWngah;fs;: 

  kpFePu;> ntF %j;jpuk;> ,dpg;G ePu;> NkfePu;> kJNkfk;. 

,ay;: 

  kpFe;j mstpy; mbf;fb rpWePupopjy;> ePupope;j ,lj;jpy; <> vWk;Gfs; 

nkha;j;jy;> mjidf; fha;r;rpd; rupf;fiu kzk; tPry;. VO clw;fl;LfSk; td;ikapoj;jy;> cly; ,isj;jy; 

vd;Dk; ,ay;Gilajhk;. 



 

 

Neha;tUk;top: 

 “Nfhijau; fytp Nghij 

  nfhOj;jkP dpiwr;rp Nghij 

 ghJtha; nea;Ak; ghYk; 

  gupTl Dz;gP uhfpy; 

 Nrhjghz; LUt kpf;f 

  Rf;fpy gpuNk fe;jhd; 

XJeP upopT nru 

 Tz;nld twpe;J nfhs;Ns.” 

“rupahf Nkfj;jh yghd thA 

  jhd;Giff;F NkNywpf; fghyr; #lhk; 

   ngupjhd Nkfj;jh yj;jp nte;J 

  Nghkg;gh jirnte;J uj;jk; tw;wpg; 

   gupthfpj; jrthAthy; ke;jq; nfhz;L 

  ngUe;jPdp kyge;jk; cjhd thA 

   tupthfpj; Njfnky;yhk; tpleP uhNy 

  nka;aope;j Nkfnkd;w jpUg jhr;Nr”  

- mfj;jpau;-1200. 

 “fd;dp kaf;fj;jhy; fz;bLk; NkfNk” – gjpndz; rpj;ju; ehb E}y;> 

 “fpue;jpg; Gz;zpuz Nkff; fPr;rf ndd;De; Jd;khu;f;f 

 dUe;jjp nad;Dk; ghQ;rhyp ad;idiaf; fz;Zw;whNd.”  

- Njuau; kUj;Jt ghujk;   

nghUs;: 

 msT fle;J nea;g;G> ,dpg;Gr; RitAs;s nghUs;fis kpFjpAk; cz;zy; cly; tz;ijia kPwp 

kpFjpAk; gyUld; fytp nra;jy;> vg;nghOJNk kdk; iejy;> clYiog;G ,d;wp Nrhk;gpj;jpupjy;> 



 

Mfpa ,itfshy; fPo;Nehf;Ff;fhy;> Nky; Nehf;Ff;fhy;> guTfhy; Mfpa ,k;%d;Wk; kpFe;J 

%yf;fdiyj; J}z;b> 

 mjpfupj;j Nkfj;jhy; VO clw;jhJf;fSk; nfl;L> jrthATk; xd;wd; gpd; xd;whf nray; 

,oe;J> cly;KOtJk; tplePu; Nru;e;J cly; ,isj;J kJNkfk; vd;Dk; ,UgJ tiffshf cUthfpwJ. 

Neha; vz;: 

 “cl;bz Nuhfj; jhYk; KWk;ngUk; grpapdhYq; 

fl;ltpo; Nfhijkhju; fytpkl;byh ikayhY 

Kl;lwh ehYkhW Kk;%d;W nkhd;W nkd;W 

jpl;lkha; tUtnjd;W jpUkKdp aUspr; nra;jhu;” 

 - mfj;jpau;-1200. 

Fw;w mstha;  

1.thjj;jpy; 4 

1.  nea;kz ePu;. 

2.  gRkz ePu;. 

3.  rPo; ePu;. 

4.  rij ePu;. 

  2; gpj;jj;jhy; tUtd 6 

1.  ahidf;nfhOg;G kzePu;;. 

2.  fw;whio kzePu;;. 

3.  Rz;z kzePu;;. 

4.  ,dpg;G Nkfk;. 

5.  gspq;F ePu;. 

6.  Kaw;FUjp ePu;. 

       3. fgf;Fw;wj;jhy; tUtd 10 

1. IaePu;. 

2. J}a;ik ePu;. 

3. %is ePu; 

4. ,sePu; ePu;. 

5. fs; ePu;. 

6. jts ePu;. 



 

7. fO ePu;. 

8. Njd; ePu;. 

9. cg;G ePu.; 

10. ftpr;rp ePu; 

thjePupd; nghJf; FwpFzk;: 

“Mr;nrd;w ehYf;Fq; Fzj;ijf; Nfsh 

 Aofhd iffhy;fz; Zly ow;Wk; 

 ehr;nrd;w ehtwSk; gy;Y ehf;F 

 eLj;njhz;il fWg;NgW Kjnyl; lhe;jhd; 

Ngr;nrd;w gpy\akhq; fz;Nky; Nehf;Fk; 

 ngUftd;de; jz;zPU kpfNt thq;Fe; 

jhr;nrd;w ruPue;jhd; fj;jp ntl;Lj; 

 jhd;Nghyf; fLj;JNk joYz;lhNk.” 

— A+fp itj;jpa rpe;jhkzp 

nghUs;:  

  ehd;F tifahd thjePu; Nehapy;> nghJtha;f; if> fhy;> fz; ,itfs; moy; Nghy; vupAk;. 

ehtwsy;> gy;> eh> njhz;il ,it fUj;jy;> Ngr;Rtd;ik Fiwjy; fz;Nky; nrhUFjy;> mbf;fb grpAk; 

ePu;Ntl;ifAk; cz;lhjy; kw;Wk;  cly; KOikAk; fj;jpahy; ntl;baJ Nghy typj;jy; Mfpa Fwpfisf; 

fhl;Lk;.  

gpj;jePupd; nghJf;FwpFzk;: 

  “mwpaNt gpj;jry khW Nkjh 

   Dq;fkjpw; nra;fpd;w Fzj;ijf; Nfsha; 

  jwpaNt cly;tw;wp nawpTz; lhFQ; 

   rlj;jpYe; ePupYk; ftpr;Rz; lhFe; 

  njwpaNt rPg;Nghy;fw; whio NghYQ; 

   Nry;NghYe; Njd;NghY ehw;w Kz;lhk; 

ntwpaNt gPrj;jpw; Nfhrj;jpw; Fj;jy; 

 kpFkPuy; ehgpapYk; Ntf;fh lhNk.”  

— A+fp itj;jpa rpe;jhkzp 



 

nghUs;: 

 cly; KOikAk; ntg;Gz;lha;> vupr;ry;> cly; twz;L RUq;fy;> kpFe;j tpau;it> 

mt;tpau;it> ftpr;R ehw;wkbj;jy;> ,opAk; ePu; rPo;NghYk;> fw;whio ePu; NghYk; 

,Uj;jy;> ePu;Gio> tpiu> <uy;> ce;jp Mfpa ,lq;fspy; Ntf;fhL cz;lhjy; Kjypa FwpFzq;fisj; 

Njhw;Wtpf;Fk;. 

 

fgePupd; nghJf;FwpFzk;: 

  “jrkhd gj;Jf;Fq Fzj;ijf; Nfsha; 

;   ruPue;jhd; gUj;JNk ntSg;Gz;lhFk; 

  Mrkhd jpdTz;lh kbf;f bf;F 

   Md;dKNk jd;dPU kpfNt NjLq; 

  frkhd tpUkYld; Nfhio Az;lhq;  

   Fdtupth ahahr Koiy ahFq; 

  Frkhd Fzq;fnsy;yhQ; rpNyl;Lke; jd;dpy; 

 Nfhbaryf; Fznkd;Nw $wp dhNu.”  

— A+fp itj;jpa rpe;jhkzp 

nghUs;: 

 nghJthf fg kpFjpahy; cz;lhd gj;J tif Neha;fspYk;> cly; gUj;J ntSj;J Cjpf;fhDk;. 

Clypy; Njhy; Nflile;J Nrhwp>>rpuq;F> jpdT Kjypad cz;lhk;. Mbf;fb czTk; ePUk; NjLk;. 

,UkYk;> njhz;ilapy; Nfhio fl;lYk; cz;lhFk;.  

nghJf;FwpFzk;: 

  “-------------------------------------- 

Jhwhd jhfnkhL Nrhf Nkf;fe; 

   jupahky; ePupopj ypUky; %r;R 

  Mwhd mUrpru;j;jp rpj;jg; gpuik 

   Abf;fbj; jz;zPu;jh dd;dq; Nfl;ly; 

  <whd tpLg;Gf; fLg;G fhzy; 

   vYk;Gow;w yow;wNyh nlupTz;lhNk.” 

  “vupNthL ruPunkyh kiwgl; lhw;Ngh 



 

   nyopYlk;G Nehjy;epj; jpiuapy; yhik> 

  tupnthL thAikj; jTk;g upj;jy; 

kdJrQ; ryg;gLjy fhw;W Nz;ly; 

;nkupNthL Nky; %r;R kpfTz; lhjy; 

 Tpf;fNyhL kaf;fe;jhd; nkj;jf; fhzy; 

njupNthL Njfnkq;Fk; ntspWz;lhjy; 

 Njfnkj;j thNyhgg; gLjy; fhNz.”     –A+fp itj;jpa rpe;jhkzp 

nghUs;: 

 Kw;$wpa ,UgJ tif ePu; Neha;fspd; Fzj;ijf; $wpd; ePu;Ntl;if> mwpahky; mbf;fb 

ePupopjy;> ,Uky;> Nky; %r;R> Ritapd;ik> tpj;jk; fyq;fy;> mbf;fb ePUk; NrhWk; Nfl;ly;> 

,Lg;Gf; fLj;J vYk;G cod;W vupjy;> cly; nkype;J Nehjy;> J}f;fkpd;ik> thAkpe;Jk; gupjy;> 

kdf;fyf;fk;> fhw;WNtz;Ljy; #lhf %r;R ntspahjy;> tpf;fy; kaf;fk; kpff;fhzy;> cly; kpfTk; 

ntSj;Jg; Nghjy;> cly; mul;ly;> Gul;ly; Mfpa FwpFzq;fisg; ngWk;.   

jPUk; jPuhjit : 

  “…………………………thje; jd;dhy; 

  gpa;aNt gpwe;jfy kheh yrhj;jpak; 

   gpj;jj;jpw; gpwe;jry khWk; ahg;ak; 

  igaNt Nrl;Lkj;jpw; gpwe;j gj;Jk; 

   gukDiuj; jhu;rhj;ak; guhg upf;Nf.” 

– A+fpitj;jpa rpe;jhkzp> gf;fk;-83. 

nghUs; : ePupopT Nehapy;> tspf;Fw;wj;jhy; tUtd 4k; - jPuhJ. 

     gpj;jf;Fw;wj;jhy; tUtd 6k; - jf;f kUj;Jtj;jpy; jPUk;. 

     fgf;Fw;wj;jhy; tUtd 10k; - jPUk;. 

Fw;w Kjypa NtWghLfs;: 

1. czthjp nray;fshYk; gof;f tof;fq;fshYk; fhy khw;wq;fshYk;> 

2. Iak; jd;dstpy; NflilfpwJ>  



 

3. fPo; Nehf;Ff;fhy;;> mj;Jld; nfl;l> clw;fl;Lfs; VioAk; Xd;wd; gpd; xd;whff; 

Nflilar; nra;J grpj;jPiaf; nfLf;Fk;. 

4. Cl;lk; jUk; nghUs;fis cz;zpYk;; cly; td;ik miltjpy;iy. 

5. Nflile;j fgf; Fw;wj;jhy; kw;w ,U Fw;wq;fSk; jd;dpiy khwp jr thAf;fisAk;k; 

Nflilar; nra;fpwJ. 

6.  ,jd; njhlu;r;rpahf VO clw; jhJf;fSk; td;ik Fiwe;J gy tifg;gl;l Neha;fis Kjy; 

Neha;f;Fj; Jiz Nehahfr; nra;fpwJ. 

7. ,Wjpahf Kf;Fw;wq;fSk; jd;dpiy jpupe;J Nehapdidf; nfhy;Yk;. 

  



 

,jidNa> 

 “FwpAlNd Nkfe;jhd; nfhLik nra;J 

  Fiwe;J te;J tUk; jhJnty;yhk; Fd;wpg;NghFk;.” 

        --gjpndz; rpj;ju;; ehb E}y; $WfpwJ.  

ehb eil : 

  1.“,UkpNa thjKk; gpj;jKk; $by; 

   kUTry Nkfk; thUjp NghyhFk; 

   cUtk;Nt uhFk; cz;lTly; fhejpLk; 

   cUgNt CNdhL cwpQ;rp ,dpf;Fk; 

   ghupj;jpL %d;Wk; gjpe;Jnkype;J epw;fpy; 

   Nju;e;jpL Nkfk; cs;Ns Njhd;wpNa nghUe;jpnka;apy;” 

2.“,dpf;fpd;w thjj; jpilNrupy; [ae;jhd; 

jdpf;Fk; kJNkfk; jg;ghNj [aKk;” 

3. “gw;gplj;j Nkfnkd;why; gpj;j kPSk;” 

4. “ePu;Nkf khdtu;f;F ehb jhDk;  

  ePu;kakha; ehbnay;yhk; gyNk nfl;L” 

--gjpndz; rpj;ju;; ehb E}y; 

nghUs;:  

1. thj ehbAk;> gpj;j ehbAk; $b elf;fpd;> ngUkioahy; XLk; ePu; Nghyr; rpWePu; 

>,wq;Fk;. cUtk; Ntw;WikailAk;> clypd; Cz; fiue;J rpWePuhf ntspahFk;. Md;wpAk; 

rpWePu; ,dpf;Fk;. 

2. thj ehbapd; ,lJ gf;fj;Nj [a ehbf; $b ele;jhy;> ePupopT fhZk;. 

3. gpj;j ehb tpiue;J elf;Fkhapd;> ePupopT fhZk;. 

4. ePupopT Nehapy;> cly; td;ik Fiwe;J fhu;Nkfk; Nghy gy gpzpfs; $bd;> ehb 

jsu;e;J ePNuhLjw; NghYk;> neUg;gpy; tpOe;j GO NghYk; Guz;L elf;Fk;. 

ePu;f;Fwp:  

1. nea; epwj;ijAk>; kzj;ijAk;> ,dpg;Gr; RitiaAk; ngWk;. 

2. gRtpd; ePiug;Nghd;w epwj;ijAk;> kzj;ijAk; ngWk.; 



 

3. Ml;Lf; fwpiaf; fOtpd ePupd; epwj;ijAk;> kzj;ijAk; ngWk;. 

4. fs;spd; epwj;ijAk;> kzj;ijAk; ngWk;. 

nea;f;Fwp: thj ePupy;-vz;izj;Jsp rpjwpNahbdhy;>   

[a ePupy;-nea;j;Jsp kpjf;fhky; fPo; mOe;jpdhy;. 

vU (kyk;): thj Nehapy;- jPa;e;J fWj;Jf; fbdg;gl;L> GOf;if Nghy; ,wq;Fk; 

  gpj;j Nehapy;- kpFjpaha;f; fope;J kQ;rs; epwk; ngWk;. 

  fg Nehapy;- ntz;ikahAk;> khf;fiuj;jhw; Nghy; Eiuj;J ,wq;Fk;. 

kzpf;fil E}y; : xd;gjiu tpuy; mstpw;F Nkf Neha;. 

kUj;Jtk; :  

  ,e;Nehapy; Kf;Fw;wq;fSk;> gj;J fhy;fSk;> clwfl;Lf;fs; VOk; 

Ntw;Wikailtjhy; mitfisj; jd;dpiyg;gLj;Jk; kUe;JfisAk;> jd;dstpy; kpFe;j Fw;wq;fisAk; 

Fiwf;Fk; kw;Wk;; Nkfj;ij Nghf;Fk; kUe;JfisAk;> toq;fNtz;Lk;. 

1.Mtpiu> 

nfhd;iw> 

ehty;> 

mopQ;rpy;> 

Nfhiu> 

kUjk;> 

Nfhl;lk;> ,tw;iw Kiwg;gb FbePupl;L miu Mohf;fhfr; rhg;gpl;L tu ePupopT jPUk; 

3. #uz tiffs;: rPe;jpy; nghb. (fu;r;#u; NrUfpwJ) 

  ehty;  nghb. 

  ,ytq;f ,sfk; 

4. ,urj;jhJit td;ikg; gLj;j fe;jfk; Nru;e;j kUe;Jfs; 

5. ,uj;jj;jhJtpw;F ,Uk;G> v/F kUe;Jfs; cld; ehty;gl;il my;yJ gor;rhW. 

6. Cz;ngUfTk; Nkf moiyg; Nghf;fTk; - nts;sp> ePu;Ks;sp> >kzj;jf;fhsp. 

7. fPrfdhfpa Nkf Neha;f;F> gPkdhfpa ,ur kUe;Jfs;  

8. nfhOg;G>>vd;G- ,tw;iw td;ikg; gLj;j nghd;dhyhfpa kUe;Jfs; 



 

9. %is>jtsk;- ,tw;iw td;ikg; gLj;j Kjypy; fhuPak; gpd; nrk;G 

10. rpwg;G kUj;Jtk;: rape;jtdhfpa ePupoptpw;F mu;r;Rddhfpa ghRgjh];jpu 

khj;jpiuia Nfhd;iwg;G+r;rhw;wpy; ju ,e;Neha; Kw;wpYk; jPUk;. ,itapd;wpAk; 

vz;zw;w kUe;Jfs; rpj;ju; ngUkf;fshy; toq;fg;gl;Ls;sJ. 

 

Nehapw; fhZk; Jd;gq;fs; : (mtj;ijfs; gj;J) 

  “fhzNt Kjytj;ij ruPue; jhDq; 

   fdkhf gUj;jpWfp ePu;j;J thuk;  

   NtzNt Ntz;lhf;fp afyk; gz;Z 

   kpf;ftpuz; lhktj;ij tpsk;gf; Nfsha; 

   %zNt %j;jpug;gP ilAkhr; Rf;y 

   KfKOfpj; Nj[Rjhd; kpfNt Fd;Wk; 

   ehzNt %d;whF ktj;ijf; Fj;jhd; 

   ehtwSk; thAtJ kPWe; jhNd.” 

  “jhwhd ehytj;ij aq;f jhfQ; 

   rd;dpaJ ghjKz;lh ike;j tj;ijj; 

  Njwhd ePu;g; ngUFe; jhJ e\;lk; 

   epiyahS ktj;ijAlw; fpilnfhs; shJ 

  %dhd %u;r;irtU Nko tj;ij 

   kpf;ftNuh rfQ;Rthre; Njf rhl;bak; 

  Vdhd vl;lht jtj;ij jhNd 

   vOfpue;jp gpsitAe;jhd; kpfTz; lhNk.” 

  “cz;lhF nkhd;gjh ktj;ij Nfsha; 

   xOq;fhd thrhuq; fpUkp Az;lhk; 



 

  gz;lhd gj;jhe;j dtj;ijf; Nfsha; 

   ghukhk; raq;fz;L guj;Jf; NfFk; 

  ntz;lhF Nkfe;jh dpUg Jf;Fk; 

   tpsq;fpaNjhu; jrtj;ij tptuQ; nrhd;Ndhk;.”  

– A+fpitj;jpa rpe;jhkzp> gf;fk;-82. 

nghUs; : 

1. cly; ngUj;Jf;nfhz;Nl te;J ePu;g;Gio mfd;W tUk;. 

2;. ePug;; ngUfp ,optNjhL ntz;zPu; nfl;L clypd; xspf; Fd;wpf; fhZk;. 

3. ehtul;rpAk; tapw;Ws; fhw;Wf; $bg; ngUf;Fk.; 

4. ePu;Ntl;if kpFe;J %g;gpzpj; njhlUk;. 

5. rpWePu; ngUfp ,ope;J tpe;ijaopf;Fk;. 

6. gLf;ifapy; fplf;fnthl;lhJ %r;nrupAk;. 

7. clypy; foiyf; fl;bAz;lhk;. 

8. tha;Fkl;br; Ritaw;Wg; ngU%r;Rz;lha; cly; NrhUk;. 

9. clypy; Ez;GOf;fs; cz;lha; cliy nkypar;nra;Ak;. 

10. ,isg;G Neha; cz;lha;f; nfhy;Yk;. -k.rz;KfNtY> Neha; ehly; gFjp-2 gf;fk; - 452. 

3.5. Modern Aspect: 

Diabetes Mellitus: 

Etymology: 

 The word “diabetes” comes from Latin diabētēs, which in turn comes from Ancient 

Greek literally means ‘A PASSER THROUGH’, a  Ancient Greek physician Aretaeus of 

Cappadocia used that word, with the intended meaning “excessive discharge of urine,” as the 

name for the disease 

http://en.wikipedia.org/wiki/Latin
http://en.wikipedia.org/wiki/Ancient_Greek
http://en.wikipedia.org/wiki/Ancient_Greek
http://en.wikipedia.org/wiki/Ancient_Greece
http://en.wikipedia.org/wiki/Physician
http://en.wikipedia.org/wiki/Aretaeus_of_Cappadocia
http://en.wikipedia.org/wiki/Aretaeus_of_Cappadocia


 

 The word “mellitus” comes from the classical Latin word mellītus, meaning 

“mellite”(i.e. sweetened with honey;honey-sweet). The Latin word comes from mell-, which 

comes from mel, meaning “honey; sweetness. This sweet taste had been noticed in urine by 

the ancient Indians, Greeks, Chinese, Egyptians and Persians.-Harrison’s text book of internal 

medicine 

Definition : 

Diabetes mellitus is a group of metabolic disorders characterized by high blood sugar 

(glucose) levels, that result from defects in insulin secretion, or action, or both. Diabetes 

mellitus, commonly referred to as diabetes, was first identified as a disease associated with 

"sweet urine," and excessive muscle loss. Elevated levels of blood glucose (hyperglycemia) 

lead to spillage of glucose into the urine, hence the term sweet urine. - Hoefner DM. The 

ruthless malady: -Metabolic Syndrome. Medical Laboratory Observer 2003;35:(10):12-23. 

Types in diabetes mellitus:  

 Type 1- Insulin Dependent Diabetes Mellitus (IDDM) 

 Type 2- Non Insulin Dependent Diabetes Mellitus (NIDDM) 

 Type 3- Gestational Diabetes Mellitus (GDM) 

 Type 4- Maturity-Onset Diabetes of the Young (MODY) 

Type 1-IDDM 

There are two major types of diabetes , called type 1 and type 2. Type 1 diabetes was 

also called insulin dependent diabetes mellitus (IDDM), or juvenile onset diabetes mellitus. 

In type 1 diabetes, the pancreas undergoes an autoimmune attack by the body itself, and is 

rendered incapable of making insulin. Abnormal antibodies have been found in the majority 

of patients with type 1 diabetes. Antibodies are proteins in the blood that are part of the 

body's immune system. The patient with type 1 diabetes must rely on insulin medication for 

survival. 

Type 1 diabetes tends to occur in young, lean individuals, usually before 30 years of 

age, however, older patients do present with this form of diabetes on occasion. This subgroup 

is referred to as Latent Autoimmune Diabetes in Adults (LADA). LADA is a slow, 

progressive form of type 1 diabetes. Of all the patients with diabetes, only approximately 

10% of the patients have type 1 diabetes and the remaining 90% have type 2 diabetes. 

http://en.wiktionary.org/wiki/mellitus
http://www.medicinenet.com/script/main/art.asp?articlekey=17467
http://www.medicinenet.com/script/main/art.asp?articlekey=86261
http://www.medicinenet.com/script/main/art.asp?articlekey=38176
http://www.medicinenet.com/script/main/art.asp?articlekey=10697


 

Type 2-NIDDM 

Type 2 diabetes was also referred to as non-insulin dependent diabetes mellitus 

(NIDDM), or Adult Onset Diabetes Mellitus (AODM). In type 2 diabetes, patients can still 

produce insulin, but do so relatively inadequately for their body's needs, particularly in the 

face of insulin resistance as discussed above. In many cases this actually means the pancreas 

produces larger than normal quantities of insulin. A major feature of type 2 diabetes is a lack 

of sensitivity to insulin by the cells of the body (particularly fat and muscle cells). 

In addition to the problems with an increase in insulin resistance, the release of insulin 

by the pancreas may also be defective and suboptimal. In fact, there is a known steady 

decline in beta cell production of insulin in type 2 diabetes that contributes to worsening 

glucose control. This is a major factor for many patients with type 2 diabetes who ultimately 

require insulin therapy. Finally, the liver in these patients continues to produce glucose 

through a process called gluconeogenesis despite elevated glucose levels. The control of 

gluconeogenesis becomes compromised. 

In fact, for the first time in the history of humans, type 2 diabetes is now more 

common than type 1 diabetes in childhood. Most of these cases are a direct result of poor 

eating habits, higher body weight, and lack of exercise. 

While there is a strong genetic component to developing this form of diabetes, there 

are other risk factors - the most significant of which is obesity. There is a direct relationship 

between the degree of obesity and the risk of developing type 2 diabetes, and this holds true 

in children as well as adults. It is estimated that the chance to develop diabetes doubles for 

every 20% increase over desirable body weight. Regarding age, data shows that for each 

decade after 40 years of age regardless of weight, there is an increase in incidence of 

diabetes. The prevalence of diabetes in persons 65 to 74 years of age is nearly 20%. -Baron 

AD. Insulin resistance and vascular function. J Diabet Complications. 2002;16:92-102. 

Type 3-GDM: 

Diabetes can occur temporarily during pregnancy. Significant hormonal changes 

during pregnancy can lead to blood sugar elevation in genetically predisposed individuals. 

Blood sugar elevation during pregnancy is called Gestational diabetes. Gestational diabetes 

usually resolves once the baby is born. However, 25%-50% of women with gestational 

diabetes will eventually develop type 2 diabetes later in life. 

http://www.medicinenet.com/script/main/art.asp?articlekey=30653
http://www.medicinenet.com/script/main/art.asp?articlekey=32857
http://www.medicinenet.com/script/main/art.asp?articlekey=943
http://www.medicinenet.com/script/main/art.asp?articlekey=11697
http://www.medicinenet.com/script/main/art.asp?articlekey=42272


 

Type 4- MODY  

The best studied form of NIDDM from the point of view of genetics is Maturity Onset 

Diabetes of the Young (MODY). MODY is a relatively rare type of familial NIDDM, 

characterized by an early age of onset (childhood or adolescence) and appearance in at least 

three consecutive generations, suggesting an autosomal dominant mode of inheritance. 

Glucokinase is absent within the ß-cell in some families with maturity-onset diabetes of 

young . However, deficiencies of glucokinase have not been found in other forms of type 

2diabetes.  

Aetiology:  

The cause of diabetes depends on the type which it belong. Type 1 diabetes is partly 

inherited and then triggered by certain infections, with some evidence pointing at Coxsackie 

B4 virus. There is a genetic element in individual susceptibility to some of these triggers 

which has been traced to particular HLA genotypes (i.e., the genetic "self" identifiers relied 

upon by the immune system). However, even in those who have inherited the susceptibility, 

type 1 diabetes mellitus seems to require an environmental trigger. 

One trigger might be related to cold weather.  Type 1 diabetes develops more often in 

winter than summer and is more common in places with cold climates.  Another trigger might 

be viruses.  Perhaps a virus that has only mild effects on most people triggers type 1 diabetes 

in others.  

Early weaning from mother’s milk may also play a role.  Type 1 diabetes is less 

common in people who were breastfed and in those who first ate solid foods at later ages.  

In many people, the development of type 1 diabetes seems to take many years.  In 

experiments that followed relatives of people with type 1 diabetes, researchers found that 

most of those who later got diabetes had certain autoantibodies in their blood for years 

before. (Antibodies are proteins that destroy bacteria or viruses, Autoantibodies are 

antibodies 'gone bad,' which attack the body's own tissues.) 

Type 2 diabetes is primarily due to lifestyle factors and genetics. It has a stronger 

genetic basis than type 1, yet it also depends more on environmental factors.  Sound 

confusing?  What happens is that a family history of type 2 diabetes is one of the strongest 

risk factors for getting the disease but it only seems to matter in people living a Western 

http://en.wikipedia.org/wiki/Coxsackie_B4_virus
http://en.wikipedia.org/wiki/Coxsackie_B4_virus
http://en.wikipedia.org/wiki/Human_leukocyte_antigen
http://en.wikipedia.org/wiki/Genotype


 

lifestyle. Obesity is a strong risk factor for type 2 diabetes.  Obesity is most risky for young 

people and for people who have been obese for a long time.  

Following is a comprehensive list of other causes of diabetes. 

 Genetic defects of β-cell Function 

 Maturity onset diabetes of the young (MODY) 

 Mitochondrial DNA mutations 

 Genetic defects in insulin processing or insulin action 

 Defects in proinsulin conversion 

 Insulin gene mutations 

 Insulin receptor mutations 

 Exocrine Pancreatic Defects 

 Chronic pancreatitis 

 Pancreatectomy 

 Pancreatic neoplasia 

 Cystic fibrosis 

 Hemochromatosis 

 Fibrocalculous pancreatopathy 

 Endocrinopathies 

 Growth hormone excess (acromegaly) 

 Cushing syndrome 

 Hyperthyroidism 

 Pheochromocytoma 

 Glucagonoma 

 Infections 

 Cytomegalovirus infection 

 Coxsackievirus B 

 Drugs 

 Glucocorticoids 

 Thyroid hormone 

 β-adrenergic agonists - Petersen KF et., al. 

Current Population Trend 

 Both in the industrialised world and, even more so, in developing regions and 

countries – which feature rapidly increasing economies and are adopting the so-called 

Western lifestyle – these diseases, particularly overweight  and obesity, are a growing 

health problem. The metabolic syndrome have become dramatically more prevalent 

over the last decade 

http://en.wikipedia.org/wiki/Maturity_onset_diabetes_of_the_young
http://en.wikipedia.org/wiki/Proinsulin
http://en.wikipedia.org/wiki/Chronic_pancreatitis
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  It is assumed that T2DM could be the largest epidemic in human history as more than 

190 million people worldwide are diabetic and more than 300 million suffer from 

impaired glucose tolerance, the immediate pre-diabetic state.  

  Recent calculations suggest that in the year 2025 more than 300 million people will 

have overt diabetes, mainly T2DM, with excessive growth in developing countries 

(King et., al. 1998). 

Physiology of Insulin:  

  In the digestion of carbohydrate, the complex polysaccharide starch is broken 

down into glucose by the enzymes amylase and maltase (secreted by the small intestine). 

Our body uses a hormone called insulin to handle glucose, which is a simple sugar that’s a 

main source of energy. 

Insulin pathway: 

Insulin secretion in beta cells is triggered by rising blood glucose levels. Starting with 

the uptake of glucose by the GLUT2 transporter, the glycolytic phosphorylation of glucose 

causes a rise in the ATP: ADP ratio. This rise inactivates the potassium channel that 

depolarizes the membrane, causing the calcium channel to open up allowing calcium ions to 

flow inward. The ensuing rise in levels of calcium leads to the exocytotic release of insulin 

from their storage granule. 

Type 2 glucose transporters (GLUT2) mediate the entry of glucose into beta cells. As 

the raw fuel for glycolysis, the universal energy-producing pathway, glucose is 

phosphorylated by the rate-limiting enzyme glucokinase. This modified glucose becomes 

effectively trapped within the beta cells and is further metabolized to create ATP, the central 

energy molecule.  

Insulin release is a biphasic process. The initial amount of insulin released upon 

glucose absorption is dependent on the amounts available in storage. Once depleted, a second 

phase of insulin release is initiated. This latter release is prolonged since insulin has to be 

synthesized, processed, and secreted for the duration of the increase of blood glucose. 

Furthermore, beta cells also have to regenerate the stores of insulin initially depleted in the 

fast response phase. - Unger RH. The Physiology of Cellular Liporegulation. Annu Rev 

Physiol 2003;65:333-347. 



 

  



 

 Fig.1 Insulin Pathway  

Fig.2 How Insulin Works  

 

 



 

 Insulin binding to the insulin receptor induces a signal transduction cascade which 

allows the glucose transporter (GLUT4) to transport glucose into the cell. 

 The initial binding of insulin to its receptor initiates a signal transduction cascade that 

communicates the message delivered by insulin: remove glucose from blood plasma.  

 The key step in glucose metabolism is the immediate activation and increased levels 

of GLUT4 glucose transporters.  

 As one step in monitoring insulin levels, the enzyme insulinase (found in the liver and 

kidneys) breaks down blood-circulating insulin resulting in a half-life of about six 

minutes for the hormone. 

 Insulin is a polypeptide hormone that travels around the bloodstream. Most of the 

cells in the body carry receptors for the molecule in their cell membranes. Once the 

hormone has become bound to one of these receptors, the receptor gives a signal to 

the cell's interior. This signal leads to many enzyme controlled reactions which, in 

turn lead to changes in the metabolism of the cell. 

 Many of the effects of insulin depend on the particular cell type in which it stimulates. 

However, in nearly all of the cells that have insulin receptors in their cell membrane, 

the binding of insulin to the receptors leads to increased glucose uptake of the cell. 

 The two types of cells that are the main exceptions are the brain and the liver. 

However, this is only due to the fact that these cells are readily permeable to glucose, 

even in the absence of insulin. Liver cell membranes do contain insulin and glucagon 

receptors, but binding of the hormone to them affects cellular processes other than 

glucose permeability. 

 Glucose enters the cells of the body through glucose transporter (GLUT) proteins 

which are embedded within the cell membrane. This is a process called facilitated 

diffusion. When insulin binds to it's receptor, the intracellular domain of the receptor 

changes shape slightly. This sets off a chain of reactions. These reactions serve to 

activate certain enzymes.  

As a result, more glucose transporter proteins are released from intracellular stores 

and move to the plasma membrane and become embedded within it. - Boden G, Chen X. 

Effects of fat on glucose uptake and utilization in patients with non-insulin-dependent 

diabetes. J Clin Invest. et., al. 1995;96(3):1261-1268. 
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Action of Insulin on Carbohydrate, Protein and Fat Metabolism: 

Carbohydrate: 

 Facilitates the transport of glucose into muscle and adipose cells. Facilitates the 

conversion of glucose to glycogen for storage in the liver and muscle. Decreases the 

breakdown and release of glucose from glycogen by the liver. 

 In general we can say that insulin favors anabolic reactions; glucagon, catabolic 

reactions.  Put more simply, insulin favors storing energy and production of proteins 

while glucagon activates release of stored energy in the form of glucose or fatty 

acids.  

Protein: 

 A protein-rich meal leads to release of both insulin and glucagon.  The latter 

stimulates gluconeogenesis and release of the newly formed glucose from the liver to 

the blood stream.   

 The very moderate rise in insulin associated with the protein meal stimulates uptake 

of the sugar formed in the liver by muscle and fat tissue.    

Fat: 

 One of the primary actions of insulin is to control movement of fatty acids in and out 

of adipocytes.  It does this through two mechanisms; regulation of hormone-sensitive 

lipase and activation of glucose transport into the fat cell via recruitment of GLUT4.   

 What goes wrong in diabetes? 

 The body’s response to blood sugar requires the coordination of an array of 

mechanisms. Failure of any one component involved in insulin regulation, secretion, 

uptake or breakdown can lead to the build-up of glucose in the blood.  

 Likewise, any damage to the beta cells, which produce insulin, will lead to increased 

levels of  blood glucose.  

 Whereas non-diabetics produce insulin to reduce elevated blood glucose levels (i.e. 

after a meal), the blood glucose levels of diabetics remain high. This can be due to 

insulin not being produced at all, or not in quantities sufficient to be able to reduce the 

blood glucose level.  



 

 Insulin is the foundation for the management of insulin-dependent diabetes. 

Unfortunately, the use of insulin is not a cure nor without side effects. In certain parts 

of the world, it is not even available.  

 Insulin is also not completely effective in preventing complications of the disease 

such as blindness, heart disease, kidney failure, etc. While millions of men, women, 

and children await a life without diabetes. 

 Blood sugar levels are dependent upon glucose uptake after meals and hepatic release 

of glucose between meals.  The sugar released from the liver comes either from stored 

glycogen or production of glucose from lactate and amino acids.   

 This production of glucose is largely responsible for stabilization of postprandial 

blood sugar levels. The hyperglycemia noted in type 2 diabetes partially results from 

lack of control over hepatic glucose formation due to resistance to insulin.   

 It has recently become clear that part of this insulin effect occurs indirectly through 

insulin-sensitive receptors in the brain (more precisely, in the hypothalamus).     

 Type 2 diabetes is a disease that generally develops over a period of years.  

  People who will eventually develop this disease are insulin resistant several years 

before their blood sugars become abnormal.  

 Their bodies try to make up for the higher insulin needs created by insulin resistance 

by producing more insulin.  

 The body ends up producing abnormally high levels of insulin over the years 

eventually begins to have a negative effect.  

 The pancreas gradually begins to lose its ability to produce the extra insulin needed to 

overcome insulin resistance. As body insulin levels fall, blood sugars begin to rise.  

Patho Physiology: 

 The pathophysiology of Type 2 diabetes mellitus is characterized by peripheral 

insulin resistance (insulin insensitivity), cell damage, impaired regulation of hepatic 

glucose production, and later on: declining beta (ß) cell function, eventually leading to 

possible ß-cell failure. 

 The primary events are believed to be an initial insensitivity of insulin resulting in 

peripheral insulin resistance; and, later on, relative insulin deficiency. 



 

  The key message here is that the key cellular dysfunction that occurs in Type 2 

diabetes is not due to the ß cells (as in Type 1 diabetes) -- it's the muscle, liver, and fat 

cells, and also the damage to the red blood cells (due to glycation)! 

 The key cells that are affected when Type 2 diabetes initially develops (due to 

hyperinsulinemia) include the glycated red blood cells, and the muscle, fat, and liver 

cells, which are designed to take glucose (sugar) out of the blood, pull it into the cells 

and change it into energy.  

  These cells require insulin to absorb glucose. When these cells fail to respond 

adequately to circulating insulin, these cells lose their sensitivity to insulin (a 

condition known as insulin resistance) and blood glucose levels rise.  

  The body responds to this situation by signaling the pancreas to produce more 

insulin, causing insulin levels in the blood to become too high. This condition is 

known as hyperinsulinemia. The cells in the liver also become insulin resistant and 

respond by making too much blood sugar. Because blood sugar is not absorbed by the 

cells, it stays in the blood, causing blood sugar levels to rise — a condition known as 

hyperglycemia.  

 Red blood cells are damaged due to the high glucose levels, as sugar molecules are 

appended to the exterior part of the red blood cells, forming a crystalline (coarse) 

crust -- this is known as glycation (which creates AGEs). These coarse red blood cells 

cause damage throughout the circulatory system, damaging arteries and capillaries. 

This damage is repaired by the cholesterol produced by the liver, leading to arterial 

plaque formation -- all triggered by an inflammatory response. These coarse red blood 

cells cause greater damage in dense capillary areas such as the hands and feet, and 

fragile capillaries such as those that feed the kidneys and eyes. - Hull RL, et al. 

Signs and Symptoms: 

Signs : Acanthosis nigricans – Hyper pigmentation around the neck or in the armpit,  

  Persistant skin infections, 

  Kussmal’s breathing : Rapid breathing and sweet acetone smell on the breath is   

due to the presence of ketones. 

 

 



 

Symptoms:  

The symptoms come on gradually but many people with type 2 diabetes have no 

symptoms and are diagnosed after a blood glucose test. It occurs more frequently in people 

who have a family history of diabetes, are over 50 years, are overweight and rarely exercise. 

Symptoms include:  

 Feeling tired  

 Passing urine frequently  

 Feeling constantly thirsty  

 Blurred vision Itching of the skin or genital area  

 Slow healing infections  

 Numbness and tingling in hands or feet  

 

 The early symptoms of untreated diabetes are related to elevated blood sugar levels, and 

loss of glucose in the urine. High amounts of glucose in the urine can cause increased 

urine output and lead to dehydration. Dehydration causes increased thirst and water 

consumption.  

 The inability of insulin to perform normally has effects on protein, fat and carbohydrate 

metabolism. A relative or absolute insulin deficiency eventually leads to weight loss 

despite an increase in appetite. Some untreated diabetes patients also complain of 

fatigue, nausea and vomiting. 

 Patients with diabetes are prone to developing infections of the bladder, skin, and vaginal 

areas. Fluctuations in blood glucose levels can lead to blurred vision. Extremely elevated 

glucose levels can lead to lethargy and coma. 

3.5 Diagnostic Criteria for Pre-diabetes and Diabetes: 

Category A1C Fasting Plasma Glucose Test  PP Plasma Glucose Test 

Acceptable N/A Below 100 mg/dl Below 140 mg/dl 

Pre-diabetes 5.7% - 6.4%  100-125 mg/dl (IFG) 140-199 mg/dl (IGT) 

Diabetes ≥ 6.5% 126 mg/dl or above  200 mg/dl or above 

 

 

http://www.medicinenet.com/script/main/art.asp?articlekey=339
http://www.medicinenet.com/script/main/art.asp?articlekey=24732
http://www.medicinenet.com/script/main/art.asp?articlekey=41943
http://www.medicinenet.com/script/main/art.asp?articlekey=513
http://www.medicinenet.com/script/main/art.asp?articlekey=26099
http://www.medicinenet.com/script/main/art.asp?articlekey=4138
http://www.medicinenet.com/script/main/art.asp?articlekey=85386


 

Diabetic Complication: 

The micro and macro vascular changes of diabetic patients can lead to the Acute and Chronic 

complications like, 

Blindness,  

Renal failure,  

Amputation,  

Atherosclerotic changes induced Heart attack  and Stroke.  

Other health issues include High blood pressure,  

High cholesterol,  

High inflammation markers,  

Periodontal disease  

Erectile Dysfunction. 

Autonomic Neuropathy (diarrhea, rapid heart beat, and low blood pressure) 

Coma or death may occur as a result in Diabetic Keto-acidosis (caused by infection) 

Keto-Acidosis - High blood glucose level and moderate to heavy ketones in the urine  

This is medical emergency and can be life threatening if not treated properly. 

Course of the Complication: 

Advanced Glycation End Products (AGEs) 

Hyperglycemia is still considered the principal cause of diabetes complications. Its 

deleterious effects are attributable, among other things, to the formation of sugar-derived 

substances called advanced glycation end products (AGEs). AGEs form at a constant but 

slow rate in the normal body, starting in early embryonic development, and accumulate with 

time. However, their formation is markedly accelerated in diabetes because of the increased 

availability of glucose.  

AGEs are a heterogeneous group of molecules formed from the nonenzymatic 

reaction of reducing sugars with free amino groups of proteins, lipids, and nucleic acids. The 

initial product of this reaction is called a Schiff base, which spontaneously rearranges itself 

into an Amadori product, as is the case of the well-known hemoglobin A1c (A1C). These 

initial reactions are reversible depending on the concentration of the reactants. A lowered 



 

glucose concentration will unhook the sugars from the amino groups to which they are 

attached; conversely, high glucose concentrations will have the opposite effect, if persistent.  

A large body of evidence suggests that AGEs are important pathogenetic mediators of 

almost all diabetes complications, conventionally grouped into micro- or macroangiopathies. 

For instance, AGEs are found in retinal vessels of diabetic patients, and their levels correlate 

with those in serums as well as with severity of retinopathy.  

Aminoguanidine, an inhibitor of AGE formation, is shown to prevent retinopathy in 

diabetic animals. Also, it is known that AGEs accumulate in peripheral nerves of diabetic 

patients and that the use of anti-AGE agents improves nerve conduction velocities and 

neuronal blood flow abnormalities.  

The characteristic structural changes of diabetic nephropathy, thickened glomerular 

basement membrane and mesangial expansion, are accompanied by accumulation of AGEs, 

leading to glomerulosclerosis and interstitial fibrosis.  

Animal and human studies have shown that AGEs play a significant role in the 

formation and progression of atherosclerotic lesions. Increased AGE accumulation in the 

diabetic vascular tissues has been associated with changes in endothelial cell, macrophage, 

and smooth muscle cell function.  

In addition to those endogenously formed, AGEs can also be introduced in the body 

from exogenous sources. Tobacco smoke, for example, is a well-known exogenous source of 

AGEs. The combustion of various pre-AGEs in tobacco during smoking gives rise to reactive 

and toxic AGEs.  

More importantly, recent studies have provided evidence that diet is a significant 

exogenous source of highly reactive AGEs. Food processing, heating in particular, has a 

significant accelerating effect in the generation of glyco- and lipoxidation products.  

Studies in animals have demonstrated an important relationship between high dietary 

AGE intake and development or progression of diabetes-related tissue damage, e.g., vascular 

and renal. In all instances, this was prevented by dietary AGE restriction.  

It is reasonable to consider that good glycemic control, in combination with a careful 

diet in terms of reduced AGE consumption, should be among the new goals for optimal 

management of diabetic patients. -Yan, SF et., al 



 

Available Treatments in T2dm: 6 Main Categories of Oral Medications: 

All six of these classes of drugs manage type 2 diabetes:  

• Sulfonylureas-They're hypoglycemic agents because they allow the pancreas to 

release more insulin into the blood. Eg. Amaryl (glimepiride), Diabeta (glyburide), 

and Micronase (glyburide).  

• Biguanides- These drugs work by affecting the production of glucose that comes 

from digestion. Eg. Glucophage (metformin) and Glucophage XR. 

• Thiazolidinediones- These drugs work by sensitizing muscle and fat cells to accept 

insulin more readily. Eg. Actos (pioglitazone) and Avandia (rosiglitazone) Avandia 

May Cause Risk of Heart Attack and Death 

• Alpha-glucosidase inhibitors- That they can work to slow digestion, which in turn 

slows the rise of glucose in the blood. Eg. Glyset (miglitol) and Precose (acarbose) -

aka "starch blockers” 

• Meglitinides- these drugs stimulate the pancreas to produce more insulin in 

relationship to how much glucose is in the blood.Eg. Prandin (repaglinide) and Starlix 

(nateglinide).   

• DPP-4 inhibitors. A new oral medication called Januvia (sitagliptin phosphate) has 

been approved by the FDA for management of type 2 diabetes. It's the first in a new 

class of drugs called DPP-4 inhibitors. Januvia lowers blood sugar levels by blocking 

an enzyme known as dipeptidyl peptidase IV or DPP-4.- Hull RL et., al 

Diet Regimen: 

 In the diet regimen of diabetes, the insulin index shows the important role. At present 

most of the dietary advisers select the food and bavarages for the DM patients from the 

Glycemic and Insulin index tables only. 

The Insulin Index is a measure used to quantify the typical insulin response to 

various foods. The index is similar to the Glycemic Index and Glycemic Load, but rather than 

relying on blood glucose levels, the Insulin Index is based upon blood insulin levels. This 

measure can be more useful than either the Glycemic Index or the Glycemic Load because 

certain foods (e.g., lean meats and proteins) cause an insulin response despite there being no 

carbohydrates present, and some foods cause a disproportionate insulin response relative to 

their carbohydrate load. 

http://diabetes.about.com/b/a/000105.htm
http://diabetes.about.com/b/a/000105.htm
http://diabetes.about.com/b/a/000105.htm
http://en.wikipedia.org/wiki/Insulin
http://en.wikipedia.org/wiki/Glycemic_Index
http://en.wikipedia.org/wiki/Glycemic_Load
http://en.wikipedia.org/wiki/Blood_glucose
http://en.wikipedia.org/wiki/Carbohydrate


 

Holt et al. have noted that the glucose and insulin scores of most foods are highly 

correlated, but high-protein foods and bakery products that are rich in fat and refined 

carbohydrates "elicit insulin responses that were disproportionately higher than their 

glycemic responses." They also conclude that insulin indices may be useful for dietary 

management and avoidance of non-insulin-dependent diabetes mellitus and hyperlipidemia. 

With the above details we have to eat healthy in order to keep our sugar levels well 

maintained. That means: 

o Fruits and vegetables (apples, bananas, broccoli, spinach, etc.) 

o Whole grain, cereals ,and  bread. (Wheat, barley, rice and bran.) 

o Dairy products (yogurt, skim milk, cream) 

o Meat: fish, poultry, eggs, dried beans. 

INVESTIGATIONS: 

1. Complete Haemogram : TC, DC, ESR, Hb. 

2. Renal Function Test : Blood Urea, Uric Acid, Serum Creatinine. 

3. Blood glucose Test : Fasting Blood Sugar – 70 - 90 mg/dl, 

4. Post prandial BS – 90 - 160 mg/dl, 

5. Randum BS  – ≤ 180 mg/dl. 

4. GTT – Glucose Tolerance Test :  

   With an oral glucose tolerance test, the person fasts overnight (at least 

eight but not more than 16 hours). Then first, the fasting plasma glucose is tested. After this 

test, the person receives 75 grams of glucose (100 grams for pregnant women). There are 

several methods employed by obstetricians to do this test, but the one described here is 

standard. Usually, the glucose is in a sweet-tasting liquid that the person drinks. Blood 

samples are taken at specific intervals to measure the blood glucose. 

For the test to give reliable results: 

 The person must be in good health (not have any other illnesses, not even a cold). 



 

 The person should be normally active (not lying down, for example, as an inpatient in a 

hospital), and 

 The person should not be taking medicines that could affect the blood glucose.  

 For three days before the test, the person should have eaten a diet high in carbohydrates 

(200-300 grams per day).  

 The morning of the test, the person should not smoke or drink coffee. 

 The classic oral glucose tolerance test measures blood glucose levels five times over a 

period of three hours. Some physicians simply get a baseline blood sample followed by a 

sample two hours after drinking the glucose solution.  

 In a person without diabetes, the glucose levels rise and then fall quickly. In someone with 

diabetes, glucose levels rise higher than normal and fail to come back down as fast. 

5. HbA1c: (Glycated Haemoglobin) 

Glycated hemoglobin (hemoglobin A1c, HbA1c, A1C, or Hb1c) sometimes also 

HbA1c) is an indicator of glycemic control. HbA1c represents average glycemia over the 

past six to eight weeks. Glycation of haemoglobin occurs over the entire 120 day life span of 

the red blood cell, but with in this 120 days. Recent glycemia has the largest influence on the 

HbA1c value. Clinical studies suggest that a patient in stable control will have 50% of their 

Hba1c formed in the month before sampling, 25% in the month before that, and the 

remaining 25% in months two to three. Mean Plasma Glucose mg/dl = (HbA1c x 35.6) – 

77.3. Normal Range :  < 6 : Non Diabetic 

    6 – 7 : Good Control 

    7 – 8: Weak Control 

      > 8 : Poor control. 

 1% reduction in the value clearly proves the efficacy of the drug and significantly 

reduces the patient’s diabetic complications. 

  



 

6. Insulin Assay : 

An insulin assay measures the amount of insulin in the blood after a fast period of at least 

eight hours.  

Normal:Adult:6-26Units/ml 

Newborn:3-20Units/ml 

Critical levels: more than 30 Units/m. 

Elevated insulin levels are seen with: 

1. Acromegaly  

2. Cushing's syndrome  

3. Use of drugs such as corticosteroids, levodopa, oral contraceptives  

4. Fructose or galactose intolerance  

5. Insulinomas  

6. Obesity  

7. Insulin resistance, such as appears in type 2 diabetes and metabolic syndrome  

Decreased insulin levels are seen with: 

1. Type I  Diabetes. 

2. Hypopituitarism.  

3. Pancreatic diseases such as chronic pancreatitis (including cystic fibrosis) and 

pancreatic cancer. 

3.6. Lateral Research Works: 

Recently many pharmacological studies have been conducted on Phoenix dactylifera. 

A summary of the findings of these studies performed is presented below. Regarded as the 

drug having activities like Aphrodisiac, Contraceptive, Demulcent, Diuretic, Emollient, 

Estrogenic, Expectorant, Laxative, Pectoral, Purgative and Refrigerant. The date was listed in 

folk remedies for ague, anemia, asthma, bronchitis, cancer, catarrh, chest, condylomata, 

cough, diarrhea, eyes, fatigue, fever, flu, gonorrhea, endurations, longevity, piles, pterygia, 

splenitis, sterility, stomachache, thirst, toothache, tuberculosis, urogenital ailments, vaginitis, 

virility, warts, and whitlows -Duke and Wain et., al 

  

http://labtestsonline.org/glossary/acromegaly
http://labtestsonline.org/understanding/conditions/cushing
http://labtestsonline.org/glossary/insulinoma
http://labtestsonline.org/understanding/conditions/insulin-resistance
http://labtestsonline.org/understanding/conditions/diabetes?start=1
http://labtestsonline.org/understanding/conditions/metabolic
http://labtestsonline.org/understanding/conditions/diabetes
http://labtestsonline.org/glossary/hypopituitarism
http://labtestsonline.org/understanding/conditions/pancreatitis
http://labtestsonline.org/understanding/conditions/cystic-fibrosis
http://labtestsonline.org/understanding/conditions/pancreatic-cancer


 

Other Pharmacological Studies: 

Anti-ulcer activity: 

Pretreatment with date fruit ethanolic and aqueous extracts at a dose of 4 ml/kg for 14 

days markedly ameliorated the ulcer index, histological indices such as necrosis, 

haemorrhage, congestion and oedema in stomach sections and biochemical levels of some 

enzymes such as gastrin in plasma and mucin and histamine in gastric mucosae of ethanol-

induced gastric ulceration in rats. This lends support to the local folk medicinal claim that 

dates may be useful to humans with ulcers. –Al –Qarawi A et al. 

Anti-cancer activity: 

The polysaccharides (glucans) prepared from the date fruits exhibited a dose 

dependant anticancer activity with an optimum activity at a dose of 1 mg/kg in tumour 

induced by subcutaneously transplanting allogenic solid Sarcoma-180 tumor cells into the 

right side of female CD1 mice. This research validated the traditional claim of date fruits to 

be used against various kinds of tumors. – Ishurda O et al. 

Anti-diarrhoeal Activity: 

Phoenix dactylifera L spathe aqueous extract at doses of 3, 6 and 12 mg/kg produced 

a statistically significant reduction in both castor oil induced intestinal transit and frequency 

of diarrhoea in rat. These properties may explain the rational for the effective use of the plant 

as an antidiarrhoeal agent in traditional medicine. –Abdulla Y et al. 

Effect on gastrointestinal transit: 

Water and ethanolic extracts from date flesh and date pits at doses of 0.01, 0.02 and 

0.04 ml/kg showed a dose dependant increase in the gastrointestinal transit time. While water 

extract from dialyzed date flesh extract induced a dose-dependent decrease the 

gastrointestinal transit time. The possible reason for this may be the method based extraction 

of particular component which could be valuable towards respective clinical conditions. -Al –
Qarawi A et al. 

Hepatoprotective activity: 

Pre and post treatment with aqueous extract of date flesh or pits significantly reduced 

CCl4 induced elevation in plasma activities of Aspartate aminotransferase (AST), Alanine 

aminotransferase (ALT), Alkaline phosphatase (ALP) enzymes and bilirubin concentration 

and ameliorated morphological and histological liver damage in rats. Mohamed BA et al. 

Antimutagenic activity: 

Date fruit extract produced a dose-dependent inhibition of benzopyrene-induced 

mutagenecity on Salmonella tester strains TA-98 and TA-100 with metabolic activation. 

Extract from 3.6 mg/plate and 4.3 mg/plate was found required for 50% inhibition of His+ 



 

revertant formation in TA-98 and TA-100, respectively indicating potent antimutagenic 

activity. – Vayalil PK. 

Antioxidant activity: 

Phytochemicals from fruits have been shown to possess significant antioxidant 

capacities that may be associated with lower incidence and lower mortality rates of 

degenerative diseases in human. Various in vitro and in vivo antioxidant activities have been 

carried out on various extracts of different parts of Phoenix dactylifera. – Javanmardi J et al. 

Effect on reproductive system  

Oral administration of date palm fruit suspensions at doses of 120 and 240 mg/kg 

improved the sperm count, motility, morphology, and DNA quality with a concomitant 

increase in the weights of testis and epididymis. Moreover, date extracts have been shown to 

increase sperm count in guinea pigs and to enhance spermatogenesis and increase the 

concentration of testosterone, Follicle Stimulating Hormone (FSH) and Luteinizing Hormone 

(LH) in rats. –Bahmanpour S et al. 

Anti-inflammatory activity: 

Oral administration of the methanolic and aqueous extracts of edible portion of 

Phoenix dactylifera fruits suppressed the swelling in the foot significantly by 67.8 and 61.3% 

respectively, while the methanolic extract of date seeds showed significant reduction by 

35.5% in adjuvant arthritis in rats by mechanistically reducing ESR and plasma fibrinogen 

and normalizing the plasma level of antioxidants. – Mohmed DA et al. 

In vitro antiviral activity 

The crude acetone extracts of date palm pits at doses of 100 and 1000 micro g./ml 

showed a rapid, strong and dose dependent ability to inhibit the infectivity of Pseudomonas 

phage ATCC 14209-B1 to Pseudomonas aeruginosa by binding to the phage, with Minimum 

Inhibitory Concentration (MIC) of <10 micro g./ml and completely prevented bacterial lysis. 

So, the Phoenix dactylifera can prove to be a novel drug for the treatment of AIDS without 

causing any side effects. –Sabah AA et al. 

Effect on haemolytic activity of Streptococcus pyogenes  

Phoenix dactylifera fruit extract at 5, 10 and 20% dilution when incubated with 

Streptococcus pyogenes for 24 h effectively slowed the growth of Streptococcus pyogenes to 

30.8%, 64.7% and 88.5%, respectively. Date extract (DE) neutralised the hemolytic activity 

of the streptococcal exotoxin, streptolysin O and 96% inhibition was obtained at a very low 

concentration. (1:262144 DE dilution). –Nizar MA et al. 

Effect on Cisplatin-induced genotoxicity 

Aqueous extract of pollen grains administered by oral route to mice at doses of 250 

and 500 mg/kg significantly inhibited the cisplatin-induced genotoxicity. –Al-Kharage et al. 



 

Anti-hyperlipidemic activity 

In a study, Phoenix dactylifera fruit pulp was evaluated for its effect on the lipid 

metabolism in high cholesterol diet induced hypercholesterolemic hamsters wherein it 

significantly reduced the elevated levels of plasma lipids including cholesterol, triglycerides 

and low density lipoprotein (LDL) in the treated animals as compared to high cholesterol-diet 

supplemented animals indicating its possible beneficial effects in atherosclerosis 

development in humans. – Salah A et al. 

Nephroprotective activity 

In this study the effect of the extracts of the flesh and pits of Phoenix dactylifera on 

gentamicin induced nephrotoxicity in rats was investigated in which it significantly reduced 

the increase in plasma creatinine and urea concentrations induced by gentamycin 

nephrotoxicity and ameliorated the proximal tubular damage. Al-Qarawi et al 

Clinical Studies 

 Himalaya’s Party Smart: 

Partysmart, a herbal formulation containing Phoenix dactylifera fruit powder as one of 

the ingredients was evaluated for its effect on blood and urinary levels of alcohol and 

acetaldehyde after alcohol ingestion. In this study, the formulation significantly reduced the 

mean hangover score and providing a safe and effective novel herbal composition for the 

prevention of hangover syndromes and liver disorders in acute and chronic alcoholics. - 

World Intellectual property organisation Wo/2006/131932. 2006 January 9. 

Cosmeceutical Values: 

A cosmeceutical composition containing alcoholic extract of Phoenix dactylifera fruit 

and seeds showed a significant relief from wrinkles, toughness, fine lines, mottled 

hyperpigmentation, inflammatory papules and pustule, lesions, in the skins of various groups 

of patients. - Lotions and potions Source. 

  



 

4. MATERIALS AND METHODS 

Collection: 

The dried unripen date fruits used in this study were procured from TAMPCOL outlet 

store, Arumbakkam and fruit market, Chennai. 

Authentication: 

 The trial drug was identified from the sample preserved in the gunapadam depot. And 

it was authenticated by the Botanist, Asst.Director (Pharmacognosy), CRRI Siddha 

Arumbakkam, Chennai-106. And Gunapadam experts from the Gunapadam depot. G.S.M.C, 

Chennai-106. The preparation was collected from Gunapaddam, First Part- Mooligai 

Vaguppu (Theran Porutpanbu Nool) written by K.S.Murugesa Mudaliyar. Page –no: 127 

& 128. 

4.1. Preparation of the Chooranam: 

 The best among the purchased raw drug were selected, shadow dried, pulverized and 

sieved to get a fine powder. The purification process for the chooranam is depends on nature 

and active principles of the chooranam, because the trial drug contains Phenolic compounds 

which are easily denatured by heating. Also, due to the presence of high carbohydrate level 

and tannin, it will become granule when it is exposed to the hot steam. So, this kind of the 

chooranam does not need to boil in the steam of milk. Then this chooranam was stored in a 

closed and air tight container. Every time the needed medicine for the trial was prepared in 

this same fashion. Because the life period of the Chooranam is only three months, the 

prepared Chooranam was used within the stipulated period. Dr.I.Sornamariammal,M.D(s), 

pg.no.107. 

 Procured Trial Sample weight: 1000gms 

 Dried Sample Weight:  750gms 

 Prepared medicine weight:  720gms 

 Wastage:    30gms 

Administration of The Drug: 

 Form of the medicine  : Chooranam 

 Route of Administration : Enteral 



 

 Dose    : 2 gms 

 Anubanam (Vehicle)  : Water 

 Times of Administration : Three times a day; before food 

 Duration    : 7 weeks 

4. 2.Standardization of the drug 

 Pharmacognostic Study: 

Authentication of The Materials: 

The date palm fruit was authenticated by the botanist. The karchure (dry date) is a 

well known drug, its pharmacognostic futures were published in the Ayurvedic Pharmacopia 

of  INDIA.Page.no.43 

4.2.1. Physico-Chemical Analysis: 

Ash and Acid Insoluble Ash: 

 To the ash, add 1:5 ratio of Hcl and Distilled water. Boil it for few minits and allow it 

to cool then it was filtered by using wattman filter paper (No.41) repeat 3 to 4 times till the 

yellow colour disappear or colourless, then remove the filter paper and pore the filterate to 

the original dish and keep it in the muffle furnace at 600
o
 C and take constant weight and 

calculate the acid insoluble ash value. –Ayurvedic Pharmacopoea, Vol.III, page-43.  

 Weight of acid insoluble residue x 100 

Acid insoluble ash (%) =  

                   Weight of  the sample 

Acid insoluble residue = Acid insoluble ash value – Empty weight of the dish 

TLC Picture of Ethanolic Extract of the Date fruit. 
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Preparation of Trial medicine: 

Dates Fresh Dry Dates 

  

Karchure Chooranam 

 



 

4.2.2. Phyto Chemical Analysis: 

Materials and Methods: 

                        The fruits of Phoenix dactylifera were destalked, washed and shade dried 

exposing for decication. The fruits were later milled to obtain the fine powder using an 

electric blender. The yield of extract was calculated. Phytochemical screening procedures 

carried out were adopted from this analysis determines the biologically active compounds 

that contribute to the flavour, colour and other characteristics of vegetable leaves. 

 Phytochemical screening: 

Chemical tests were carried out using the aqueous extracts from Plants and or the 

powdered specimens, using standard procedures to identify the constituents as describe by  

Sofowara
3
 (1993), Trease and Evans

4
 (1989) and Harborne

5 
(1973). 

S. 

No 
                 EXPERIMENT      OBSERVATION 

1. Test for Tannins: 

  A plant sample dried powder 0.5 gm is boiled in 

20 ml of water and filtered.The filterate 2 ml is 

taken and 3-5 drops of Fecl2  (0.1%) is slowly 

added to it. 

Forms a brownish-green or bluish- 

black colour 

2. Test for Phlobatannins: 

  An aqueous extract 2 ml of plant sample is boiled 

in a hot water bath with 1 ml of aqueous Hcl 

A red precipitate is deposited 

3. Test for Saponin: 

   A powdered 2 gm of plant sample is boiled with 

20 ml of distilled water, then filtered, the filterate 

is added with fresh 5 ml of distilled water and 

shaken vigorously 

Permenant or persistant froth is 

not formed.The froth is not turned 

in to emulsion by adding three 

drops of olive oil. 

4. Test for Flavonoids: 

   An aqueous filterate of plant sample is mixed 

with 5 ml of dilute Ammonium solution and few 

drops of concentrated H2SO4  are slowly added 

through the sides of the test tube. 

Yellow colour formed and 

disappears on standing.When 1% 

Aluminium solution is added in 

this mixture re-formation of 

yellow colour. 

5. Test for steroids: 

   An ethonolic extract of plant sample 2ml is 

mixed with 2 ml H2SO4 and 0.5 gm Acetic 

anhydride. 

  The solution doesn’t turns from 

blue to green colour 

6. Test for Cardiac glycosides: 

  In 5 ml of plant Ethanolic extract, 2 ml of Glacial 

acetic acid, a drop of Fecl2 and 1 ml of H2SO4 

(slowly on the sides of the test tube) is added. 

A brown ring indicates deoxy 

sugar of cardenolides/violet ring 

appears below brown ring/  in 

acetic acid layer a green ring is 

formed     



 

7. Test for Terpenoids: 

  In 5 ml of Ethanolic plant extract, 2 ml of 

chloroform and 3 ml of concentrated H2SO4 

(slowly) is added. 

A reddish brown interface layer is 

formed 

8. Test for Carbohydrates: 

  An aqueous plant extract is boiled in a water bath 

with Benedict’s solution. 

A green or brick red or red 

precipitate shows the presence of 

reducing sugar 

9 Test for Alkaloids: 

Alkaloids are identified by precipitate method 

(a) Mayer’s reagent:  

An aqueous plant extract of 2 ml is mixed 

with 2 ml of mayer’s reagent  

(b) Wagner’s reagent:  

An aqueous plant extract of 2 ml is mixed 

with 2 ml of wagner’s reagent  

(c) Dragendroff’s reagent: 

An aqueous plant extract of 2 ml is mixed 

with 2 ml of Dragendroff’s reagent. 

 

 

 

a)Forms whitish or yellowish 

cream colour precipitate. 

 

b)Forms a brown or dark reddish 

precipitate. 

 

c)Forms reddish brown 

precipitate. 

10. Test for Glycosides: 

 An aqueous plant extract of 2 ml is added with 1 

ml of concentrated Hcl and boiled in a water bath 

for about 2 hours. The filtrate is separated and 3 ml 

of chloroform is added, then 10% of 1ml 

Ammonium solution is added. 

Doesn’t forms pink colour. 

11. Test for Protein: 

  An aqueous extract /alcoholic extract of 2 ml is 

added with few drops of  

Biuret reagent and kept in hot water bath for 10 

minutes. 

Formation of light blue or Pale 

violet colour is present. 

12. Test for Phytosterols: 

  An ethanolic or a methonolic plant extract 2 ml is 

mixed with 2 ml of Acetic anhydride stirred well 

and heated for 2 minutes in hot water bath then 

allowed to cool.1 or 2 drops of H2SO4 is added 

with the mixture slowly through the sides of the 

wall . 

No greenish blue layer on the 

upper surface. 

13. Test for Phenolic compounds: 

  About 2 ml of aqueous plant extract is mixed with 

2 ml of Fecl3 solution. 

Formation of  bluish green colour 

is present. 

14. Test for Volatile oil: 

  An ethanolic plant extract of 2 ml is mixed with 

one or two drops of tincture in warm water bath in 

a screwed cap test tube. 

Red colour is appeared 

15. Test for Fixed oil: 

  One ml of ethanolic extract of plant sample is 

mixed with 1 ml of 1% copper sulphate solution 

and 5 drops of 10% sodium Hydroxide solution 

Formation of  a clear blue solution 

is absent 

 



 

4.2.3. Chemical Analysis of Trial Medicines 

Preparation of aqueous plant extract:  

 2gm. of the sample is mixed  with 20 ml of distilled water.  The solution is 

boiled for 10 minutes, cooled and then filtered.  The filtrate is called aqueous extract. 

These extract is used for the following chemical tests. And the results are dicussed in 

Table 4.2.3. 

Test for Acid Radicals: 

1. Test for Sulphate: 

 2 ml of the above prepared extract is taken in a test tube.  To this add 2ml of 

4% Ammonium oxalate solution. 

 2ml of extract is added with 2ml of dilute hydrochloric acid until the 

effervescence ceases off.  Then 2ml barium chloride solution is added. 

2. Test for Chloride: 

 2ml of extract is added with dilute nitric acid till the effervescence ceases.  

Then 2ml of silver nitrate solution is added. 

3. Test for Phosphate: 

 2ml of the extract is treated with 2 ml of Ammonium molybdate  solution and 

2ml of concentrated nitric acid. 

4. Test for Carbonate: 

 2ml of the extract is treated with 2ml of magnesium sulphate solution. 

5. Test for Sulphide: 

 1 gm of the substance is treated with 2ml of concentrated Hydrochloric acid 

6. Test for Nitrate: 

 1gm of the substance is heated with copper turnings and concentrated sulphuric 

acid and viewed the test tube vertically down. 

7. Test for Fluoride and oxalate: 

 a) 2ml of the extract is added with 2ml of dilute acetic acid and 2ml of calcium 

chloride solution and heated.  

 b) 5 drops of clear solution is added with 2ml of dilute sulphuric acid and 

slightly warmed to this, 1 ml of dilute potassium permanganate solution is added.  

8. Test for Nitrite: 

3 drops of the extract is placed on a filter paper.  On that, 2 drops a Acetic Acid 

and 2 drops of Benzidine solution is placed. 

9. Test for Borate: 

2 pinches of the substance is made into paste by using Sulphuric acid and 

Alcohol (95%) and introduced into the blue flame. 



 

TEST FOR BASIC RADICALS: 

1. Test for lead: 

2 ml of the extract is added with 2 ml of Potassium iodide solution 

2. Test for Copper: 

One pinch of substance is made into paste with concentrated Hydrochloric acid 

in a watch glass and introduced into the non luminous part of the flame. 

2ml of the extract is added with excess of Ammonia solution 

3. Test for Aluminium: 

To the 2 ml of extract.  Sodium Hydroxide solution is added in drops to excess. 

4. Test for Iron: 

To the 2 ml of extract, 2 ml of Ammonium Thiocyanate solution is added. 

To the 2 ml of extract, 2 ml of Ammonium Thiocyanate solution and 2 ml of 

concentrated Nitric Acid is added. 

5. Test for Zinc: 

To the 2 ml of extract Sodium Hydroxide solution is added in drops to excess. 

6. Test for Calcium: 

2 ml of the extract is added with 2 ml of 4% Ammonium Oxalate solution. 

7. Test for Magnesium: 

 2ml of extract, Sodium Hydroxide solution is added in drops to excess. 

8. Test for Ammonium: 

  2 ml of extract few ml of Nessler’s Reagent and excess of Sodium Hydroxide 

solution are added. 

9. Test for Potassium: 

A pinch of substance is treated with 2 ml of Sodium Nitrite solution and then 

treated with 2 ml of Cobal Nitrate in 30% glacial Acetic acid. 

10. Test for Sodium: 

2 pinches of the substance is made into paste by using Hydrochloric acid and 

introduced into the blue flame. 

11. Test for Mercury: 

2 ml of the extract is treated with 2 ml of Sodium Hydroxide solution. 

12. Test for Arsenic: 

2 ml of extract is treated with 2 ml of silver Nitrate solution 

13. Test for Starch:  

2ml of extract is treated with weak iodine solution 

14. Test of reducing Sugar:  

5ml of Benedicts qualitative solution is taken in a test tube and allowed to boil 

for 2 minutes and added  10 drops of the extract and again boiled for 2 minutes.  The 

colour changes are noted. 

15. Test of  the alkaloids:  2ml of the extract is treated with  2ml of potassium lodide 

solution. 



 

4.3. The Glycemic Index: 

The glycemic index or GI is a measure of the effects of carbohydrates on blood sugar 

levels. Carbohydrates that break down quickly during digestion and release glucose rapidly 

into the bloodstream have a high GI; carbohydrates that break down more slowly, releasing 

glucose more gradually into the bloodstream, have a low GI. The concept was developed by 

Dr. David J. Jenkins and colleagues. in 1980–1981 at the University of Toronto in their 

research to find out which foods were best for people with diabetes.  

The glycemic index of a food is defined as the area under the two-hour blood glucose 

response curve following the ingestion of a fixed portion of carbohydrate (usually 50 g). The 

AUC of the test food is divided by the AUC of the standard (either glucose or white bread, 

giving two different definitions) and multiplied by 100. The average GI value is calculated 

from data collected in 10 human subjects. Both the standard and test food must contain an 

equal amount of available carbohydrate. The result gives a relative ranking for each tested 

food. David J. A. Jenkins et., al. The dates’ G.I is presented in table 4.3. 
 

 Preclinical Study: 

The experimental animals were maintained at normal room temperature with a 

humidity of ± 5%. All the animals were feed with pellet diet obtained and tap water ad 

libitum throughout the experimental period. The animals were acclimatized to the laboratory 

conditions before experimental procedures were started. The experimental protocol for 

Karchure Chooranam (XIII/VELS/COL/02/CPCSEA/IAEC/23.09.11) was approved by the 

CPCSEA/IAEC of Vel’s College of Pharmacy, Vel’s University, Pallavaram, Chennai. 

4.4. Toxicological Study: 

Acute Oral Toxicity: OECD 425, Up-And-Down Procedure 

Introduction: 

  The concept of the up-and-down testing approach was first described by Dixon and 

Mood. In 1985, Bruce proposed to use an Up-and-Down Procedure (UDP) for the 

determination of acute toxicity of chemicals. There exist several variations of the up-and 

down experimental design for estimating an LD50. This guideline is based on the procedure 

of Bruce as adopted by the American Society for Testing and Materials (ASTM) in 1987 and 

http://en.wikipedia.org/wiki/Carbohydrate
http://en.wikipedia.org/wiki/Blood_sugar
http://en.wikipedia.org/wiki/Glucose
http://en.wikipedia.org/wiki/Bloodstream
http://en.wikipedia.org/wiki/David_J._Jenkins
http://en.wikipedia.org/wiki/University_of_Toronto
http://en.wikipedia.org/wiki/Diabetes_mellitus


 

revised in 1990. A study comparing the results obtained with the UDP, the conventional 

LD50 test and the Fixed Dose Procedure (FDP, Guideline 420) was published in 1995.  

Materials And Methods: 

 Animals:  The female albino mice weighing 22-28gms. 

Solvents:  2%CMC (corboxyl methyl cellulose) solution. 

 Instruments:  Ball tipped and curved 24 gauge needle 

Preparation of animals 

The animals are randomly selected, marked to permit individual identification, and 

kept in their cages for at least 5 days prior to dosing to allow for acclimatization to the 

laboratory conditions. As with other sequential test designs, care must be taken to ensure that 

animals are available in the appropriate size and age range for the entire study. 

Preparation of doses  

The test substance is dissolved or suspended in a suitable vehicle. The use of an 

aqueous solution/suspension/emulsion is recommended wherever possible, followed in order 

of preference by a solution/suspension/emulsion in oil (e.g. corn oil) and then possibly 

solution in other vehicles. For vehicles other than water the toxicological characteristics of 

the vehicle should be known. Dosing preparations have been prepared shortly prior to 

administration. This STC (stock solution concentration) confirms exact dose of a trial drug by 

the solvent solution. Now the stock solution is  prepared with soluble or partially soluble 

solvents by the strong mixing. The solvents are CMC, PMG, DMSO, Tween 20 and Tween 

80. CMC and PMG are the solvents used for oral administration. Others were used for the 

parenteral root.   

Acute Toxicity Study: 

The albino mice weighing between 22-28gms were selected to ascertain the toxicity 

range of the test drug Karchure chooranam. The starting dose administered to the test group 

of animals was 2000mg/kg. The increasing doses were administered upto 5000mg/kg. The 

toxic dose was determined by observing the mortality rate in the drug treated groups. From 

this the therapeutic dose was selected for the further study.     



 

After 30 minutes of the drug administration, the animals were  keenly observed for 

the behavioural and adverse changes. In every 15 mts, the following animal behaviors were 

noted. They are 1. Alertness, 2. Aggressiveness, 3. Pile erection 4. Grooming,  5. Gripping,  

6. Touch Response, 7. Increased Motor Activity, 8. Tremors,  9.Convulsions, 10. Muscle 

Spasm, 11. Catatonia, 12. Muscle relaxant, 13. Hypnosis, 14.Analgesia, 15.Lacrimation, 16. 

Exophthalmos, 17. Diarrhoea, 18. Writhing, 19. Respiration and 20. Number of Deaths 

(Mortality).  The animals were continuously abserved for another 48 hrs for the mortality 

changes. The obtained results are given in the table 4.4. 

4.5. Pharmacological Study 

Antidiabetic Evaluation: 

Diabetes mellitus was known to ancient Indian Physicians and an elaborate 

description of its clinical features have been described in siddha system of medicine. A 

number of herbs have been known to possess anti-diabetic properties. Non-insulin dependent 

diabetes mellitus accounts for over 85% of diabetes mellitus worldwide and is associated 

with a high incidence of morbidity and mortality, the contributing factors being 

microvascular, macrovascular neuropathy complications. Diabetes mellitus is the common 

metabolic disorder charecterised by hyperglycaemia.  

The introduction of Insulin and later oral hypoglycaemic agents, revolutionized the 

management of diabetes mellitus in spite of advances in drug management of diabetes, there 

are still complications and adverse drug reactions. It has also been shown that alloxan induces 

its diabetogenic activity mainly by inducing the formation of oxygen free radicals and 

thereby damaging the pancreas. The objective of the study was to evaluate the siddha drug 

Karchure chooranam for hypoglycaemic and antidiabetic activities in normal and diabetic rats 

respectively. - Ghosh MN. Fundamental of experimental pharmacology. Pg 15-8 

Methods to Induce Experimental Diabetes Mellitus: 

1. Pancreatectomy in dogs. 

2. Alloxan induced diabetes.  

3. Streptozotocin induced diabetes.  



 

4. Other diabetogenic compounds . Dithizone, Goldthioglucose, 

Monosodiumglutamate. 

5. Hormone induced diabetes - Growth hormone induced diabetes, Corticosteroid 

induced diabetes. 

6. Insulin deficiency due to insulin antibodies-  A transient diabetic syndrome can be 

induced by injection of guinea pig anti-insulin serum in various species. 

7. Virus induced diabetes - The D-variant of encephalomyocarditis virus (EMC-D) 

selectively infects and destroys pancreatic â-cells in susceptible mouse strains similar 

to human insulin-dependent diabetes. 

8. Genetically diabetic animals- Up to now at least 6 genetically diabetic animal 

models are there, Finally the Agouti yellow (y) mouse exhibit an ubiquitous 

expression of the Agouti protein which represents an antagonist of the hypothalamic 

MC4 receptor. 

9. Spontaneously diabetic rats-The BB rat (Bio Breeding (BB) rat) is a model of 

spontaneous diabetes associated with insulin deficiency and insulitis due to 

autoimmune destruction of pancreatic beta cells. 

10. Transgenic animals. – Gerhard Vogel. H (Ed). Page-948-950. 

Alloxan Induced Diabetes: 

Surveys on chemically induced diabetes in animals were given by Frerichs and 

Creutzfeldt (1968, 1971). Hyperglycemia and glucosuria after administration of alloxan has 

been described in several species, such as in dogs, in rabbits, in rats (Dunn and McLetchie 

1943; Goldner and Gomori 1944) and in other species. Guinea pigs have been found to be 

resistant.  

Dosage and treatment regimen have been elaborated for the most frequently used 

species. In most species a triphasic time course is observed: an initial rise of glucose is 

followed by a decrease, probably due to depletion of islets from insulin, again followed by a 

sustained increase of blood glucose. - Bopanna KN et al. 



 

Drugs and chemicals: 

The powdered form of Karchure chooranam was uniformly mixed in 2% CMC 

solution to obtain 100mg/ml as main stock solution and used in this study. All solutions were 

daily prepared and used. The volume administered was 2ml/kg of body weight. Standard oral 

antidiabetic drug glibenclamide was used for comparative effect. All the other drugs and 

chemicals used in this study were supplied by sigma and Artek chemicals Pvt Ltd. 

Animals 

Albino rats (Wistar strain) of either sex weighing 210–230g procured from Animal 

housing facility of department of pharmacology, School of pharmaceutical Sciences, Vels 

University were used in the study. Animals were divided into four groups each containing six 

and were provided with standard Pellet diet and water ad libitum. They were fasted for about 

18 h prior to the experiment, with access to water. During the experiment, water was removed 

while fasting was continued. The drug was administered at dose level of 500mg/kg body 

weight orally to a group containing 6 animals. A control group was maintained 

simultaneously and received 2ml/kg of 2% CMC suspension orally. Blood samples were 

collected from retro-orbital plexus of each rat before and after test drug administration at 

different day interval and were analyzed for glucose content. -Ghosh MN. Fundamental of 

experimental pharmacology, pg. no. 126-128. 

Studies in diabetic rats: Induction of diabetes  

The normal and healthy rats were used to induce diabetes after a acclimatization 

period of 10 days. These animals were injected with freshly prepared aqueous solution of 

alloxan monohydrate (Sigma chemical company, USA) at a dose of 100mg/kg body weight 

by intraperitoneal route.10% dextrose was there after administered orally to combat the 

immediate hypoglycaemia that could occur. The serum glucose was observed 48h after 

alloxanisation. The serum glucose levels were observed for 7 days once. The rats showed 

serum glucose level ranging 220 - 270 mg/dL. Animals were fed with the same standard diet 

and water ad libitum. They were fasted for about 18 h prior to the experiment providing 

access to water. The drug Karchure chooranam was administered at dose level of 500mg/kg 

body weight orally to the group containing 6 rats. Blood samples were collected as mentioned 

earlier. - Goldner M, Gomori G. Alloxan induced diabetes. J Endocrinol. 1943;33:297–9. 

 



 

Blood collection and analysis 

For the estimation of blood glucose, cholesterol and triglyceride, the blood samples 

were collected by orbital sinus puncture under mild ether anesthesia in Eppendroff's tubes (1 

ml) containing 50 μl of anticoagulant (10% trisodium citrate) and plasma was separated by 

centrifuging at 6000 rpm for 15 min and estimated in UV/Vis Spectrophotometer 

(Shimadzu). The absorbance of the sample and of the standard was measured against the 

reagent blank at 500 nm.  

The sample solution was prepared by adding 10 μl of the plasma and the reagent 

blank, and the standard solution was prepared by adding 10 μl of the standard (glucose, CHL 

and TGL) with 1000 μl of the reagent blank. The values are expressed as mg/dl. 

Concentration of the sample = Absorbance of sample × concentration of standard/absorbance 

of standard. 

Histopathology of Pancreas 

At the end of the drug treatment and after blood collection the animals from each 

group was sacrificed with the help of diethyl ether euthanesia method and the abdomen was 

cut opened and the pancreas was carefully isolated and fixed in 10% formalin solution. The 

pancreas was embedded in paraffin and sectioned and stained with heamtoxylin and eosin 

and were examined microscopically for histopathological changes. - Kanitkar M et al. 

Statistical analysis  

The quantitative measurements in all the experiments were made on 6 animals in each 

group and the values are expressed as mean ± SE. The data were subjected to one-way 

ANOVA to determine the significance of changes followed by Dunnett's multiple 

comparisons to analyze the significance of difference within the experimental groups. P 

values of <0.05 were taken as significant. 

The percentage of anti-diabetic effect was calculated by the standerd formula given below. 

The percentage of anti-diabetic effect = 
𝐶−𝑇𝐶−𝑆  × 100 

C- Diabetic controle, T- Test drug, S – standard.  

With the above formula the derived results and other hematological parameters are 

tabulated in 4.5.1 to 4.5.3 



 

4.5 The histopathological images of Pancreas of different group: 

Fig-1: Normal 
Fig.2 : Control 

  

Section of the pancreatic tissue of control animal   

showing Normal islets    

Section of the Pancreatic tissue of alloxan treated 

animal showing reduction and necrosis of islets 

Fig-3: Karchure chooranam Fig-4: Glibenclamide 

  

Section of pancreatic tissue of animal showing 

no histopathological changes while treated 

with K.C. 

Section of pancreatic tissue of animal 

treated with Glibenclamide 

 

 

 



 

4.6. Clinical Study: 

Aim: 
 To evaluate the anti- diabetic activity of Karchure Chooranam on Patients with Type 

II Diabetes mellitus. 

 

 Hence siddha system having time tested and well documented disease process and 

treatmental aspects, due to the massive changes in the natural calamities, diet pattern, 

environmental pollution, stressfull life style and reduced humen potency against the diseases 

raise the question about the efficassy of the available  herbs. So, as a student of siddha system 

it is my dedication to the siddhars to do the research on their gifted medicines to the 

humanity. For that I am using the modern tools as the universal language to prove siddha is 

not a myth but a very huge science.Since, Type I DM is in need of hormonal therapy, so I 

have chosen OHD treated Type II DM patients for my clinical trial.   

Objectives: 

To evaluate the anti-diabetic effect of karchure chooranam 

To explore the efficacy of karchure chooranam in patients with Diabetes Mellitus. 

Design of the Study: 

The Open Clinical Trial, Phase II B 

Study Centre: 

Arignar Anna Government Hospital of Indian Medicine and Homeopathy, 

Arumbakkam, Chennai – 106. 

Study Participants: 

Both men and women and members of all races and ethnic groups are eligible for this 

trial. Treatment has been administered on an inpatient/outpatient  basis. The patients were 

selected from the In-patient and Out-patient department of Arignar Anna Government 

Hospital of Indian Medicine and Homeopathy, Chennai – 106. 

Number of Subjects: 

Number of participants were  44. 

Registration Process: 

To register a patient, the following documents has been completed by the investigator. 

 Copy of required laboratory tests 

 Signed patient consent form 



 

 Other appropriate forms (Trial profoma and case sheet). 

The investigator then verified  the eligibility and  assigned the  patient  a study number, 

drug dose and register the patient on the study. 

Selection: 

 44 patients from both sexes of various age groups were selected for clinical trial. 

Among 45 patients 34 patients were treated as out-patients, 10 patients were treated as in-

patients. The selection was based on the inclution and exclution criteria.  They were clinically 

diagnosed on the basis of siddha principles with modern laboratory findings. 

Selection Criteria: 

Inclusion Criteria: 

 The previous drug regimen if any have been with held for 24 hours before the clinical 

trial to entire study period. 

Men or women with type 2 diabetes. 

  Age – 30 to 75. 

  Poly uria. 

  Poly phagia. 

  Poly dipsia. 

  Itching in the external genetalia. 

  Dryness of the mouth and throat. 

  Peripheral neuritis. 

Exclusion Criteria: 

Type 1 diabetes, diabetes that is a result of pancreatic injury, or secondary forms of 

diabetes, e.g., Cushing's syndrome and Acromegaly 

Acute metabolic diabetic complications (such as ketoacidosis or hyperosmolar state 

(coma)) within the past 6 months 

Torsades de Pointes, ventricular tachycardia or ventricular fibrillation 

Any severe hypoglycemic episode within 3 months of screening 

Use of any of the following medications: Antihypertensive or lipid-lowering agents 

unless on a stable dose for at least 3 months prior to screening 

Chronic insulin treatment (> 4 weeks of treatment in the absence of an intercurrent 

illness) within the past 6 months 



 

Chronic oral/intramuscular/intravenous corticosteroid treatment ( > 7 consecutive 

days of treatment) within 8 weeks prior to screening 

Gestational Diabetic patients. 

AIDS 

 Aged male patients with BPH 

 Pregnant or intends to become pregnant while on study or lactating. 

Ischemic cerebrovascular disease including: 

- history of ischemic stroke, 

- history of carotid arterial disease,                                                          

- symptoms of neurologic deficit. 

Atherosclerotic peripheral arterial disease, as documented by objective evidence such 

as amputation due to vascular disease, current symptoms of intermittent claudication. 

Criteria for Withdrawal: 

Patients will be removed from study when any of the criteria listed below applies. The 

reason for study removal and the date the patient will be removed must be documented in the 

Case Report Form. 

 Irregular medication. 

 Patients who are all not cooperating to take blood samples. 

 Any adverse reactions during the study period. 

 Patients who are all not following the diet restrictions. 

 Abnormal sudden increase in blood glucose level. 

 Patient decides to withdraw from the study, or  

 Unwanted prolonged illness during the study period. 

Investigation: 

 For all the cases full clinical data were recorded and they were diagnosed 

on the basis of SIDDHA principles i.e. ENVAGAI THRVUGAL, NEIKURI, 

MANIKADAI NOOL etc. 

 All the patients under study were subjected to blood investigations for TC, 

DC, ESR, and Hb. 

 Blood urea, serum cholesterol and Blood sugar were also investigated. 



 

 Urine test for albumin, sugar, deposits and motion test for ova, cysts were 

done. 

 The disease Diabetes Mellitus was confirmed in the patients by means of 

Fasting and Post Prandial Blood Glucose level, HbA1c and clinically. 

Criteria for Assessment of Response To Therapy: 

1) Marked Relief : 80-90% relief in signs and symptoms and marked 

normalcy of pathological investigations. 

2) Moderate Relief : 70-80% relief in the presenting signs and symptoms and 

moderate normalcy of pathological investigation. 

3) Mild Relief : 60 – 70% relief signs and symptoms, mild normalcy of 

pathological investigation. 

4) Poor Relief : Below 50% relief of signs and symptoms and no marked 

changes in pathological investigations. 

Administration Of The Drug: 

 Form of the medicine  : Chooranam 

 Route of Administration : Enteral 

 Dose    : 2gm 

 Anubanam (Vehicle)  : Water 

 Times of Administration : Three times a day; before food 

 Duration   : 1-2 months 

 Then clinical signs and symptoms like Poly uria, Poly phagia, Poly dipsia, Itching in 

the external genetalia, Dryness of the mouth and throat and Peripheral neuritis were observed 

regularly under the supervision of PG Gunapadam dept., staffs. 

 The Clinical trials’ inferences and its outcome were discussed in the tables 

4.6.2 – 4.6.7 

 

 

 

 

 



 

Diet And Medical Advice: 

Do’s and Don’ts: 

Do’s: 

 Maintain a healthy body weight 

 Eat a healthy diet 

(fruits, vegetables, whole grains, indian millets, milk) 

 Take the timely food and medicaments to maintain blood glucose level. 

 Exercise at least 30 minutes per day for minimum 5 days of a week. 

(Swimming, walking, cycling or slow running) 

 Exercise can take glucose out of the blood for energy during or after exercise, 

which lowers the glucose level. 

 Helps to delay large blood vessel clots, which lead to cardiovascular heart 

Disease. 

 All people with diabetes should exercise to control their blood sugar level and 

to maintain the good health. 

Don’ts: 

 Don’t skip the medicine or diet. 

 Excess of medicine or fasting may lead to hypoglycemia. 

 Smoking and consumption of alcohol. 

 More amount of maida intake. 

 Stress full and Sedantary life style. 

 Self medication and avoiding regular blood checkup. 

 Negligence of symptoms like blurred vision, numpness in the sole, cardiac problems, 

giddiness, etc. 

 Careless on bare foot, leg ulcer and unhealed ulcers 

  



 

4.6.1. Diet chart for the Diabetic patients:  Fig: 4.6.1 Food pyramid 

MORNING: 2 Dosas 

(ordinary) or 5 Idlies 

(small) or 5 Puris 

(small) 

  

 

or 3 Chappatis (dry - 

no oil) or 5 slices of 

bread 

  

or gruel made out of 

1/2 glass raw rice 
  

and 1 fruit 

(orange/apple) and tea 

or coffee without sugar 

  

 

  
4 Marie biscuits+1 fruit+coffee/tea without sugar or   

  
2 slices bread+coffee/tea without sugar   

 

 

  

cooked vegetables 200 gm + 
 

 
300gm cooked rice + 1/2 cup of Rassam + 1/2 cup Sambar + 1/2 cup 

curd 
  

or 2 chappatis fried in oil + 1/2 cup curd + 1/2 cup Dhal and unlimited 

vegetables. 
  

 

  
2 Slices of bread+1 tea/coffee with 100 ml milk   

  

or 4 Marie biscuits+tea/coffee+1 fruit   

 

 

  
Same as Lunch If quantity of rice can be reduced 1 glass of milk/1 fruit 

allowed at night.  
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L 
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hr 
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hr 

1. 2132 Nandhagop

al  

62/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

25.2.11 

To 

12.4.11 

BT 8600 52 44 4 20 37 11 185 290 20 152 2+ NI

L  

PC

S 

10.3 

 
Marked 

 
AT 8700 55 39 6 12 25 11

.4 

151 182 18 132` NI

L 

NI

L 

FP

C 

8.2 

2. 4983 Paalpandian 

75/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

29.1.11 

To 

17.5.11 

BT 8900 48 46 6 34 68 11 192 287 32 - 2+ NI

L  

FP

C 

-  

Marked 

 AT 9700 55 39 6 25 54 12 90 183 24 - NI

L 

NI

L 

NIL  

3. 7638 Periyasamy 

56/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

20.7.11 

To 

14.12.1

1 

BT 10700 64 31 5 80 11

5 

13 166 300 32 173 3+ NI

L 

NIL -  

Moderate 

 AT 9800 48 46 6 23 42 13

.3 

110 176 30 168 NI

L 

NI

L 

NIL  

4. 9711 Krishnaveni 

50/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

29.3.11 

To 

10.12.1

1 

BT 9600 59 36 5 11 20 10

.4 

138 224 30 202 3+ NI

L  

FP

C 
 

- 

 

 

Marked 

 
AT 8900 54 40 6 4 9 13 94 162 26 186 NI

L 

NI

L 

NIL  

5. 1687 Selvakumar 

49/M 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

17.5.11 

To 

15.9.11 

BT 7200 48 45 6 5 12 15 172 280 36 234 2+ NI

L 

NIL  

10.69 

 

Moderate 

AT 9200 69 27 4 8 14 15

.5 

157 244 21 197 NI

L 

NI

L 

NIL       9 
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hr 

 1 

hr 

6. 7871 Prema 

65/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

18.8.11 

To 

9.11.11 

BT 9200 65 33 2 12 25 11

.5 

163 234 - 160 2+ NI

L  

NIL 8.2 

 
Marked 

 
AT 9200 57 40 3 4 9 13 108 158 - 160 NI

L 

NI

L 

NIL 7.2 

7. 1900 Sudhakaran 

51/M 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

30.3.11

To 

26.6.11 

BT 9400 55 41 4 10 22 12 226 329 - - 3+ NI

L 

FP

C 

10.7  

Poor 

AT 8500 59 39 3 8 15 12 160 229 - - 1+ NI

L 

NIL         9.2 

8. 9827 Vincent 

65/M 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

26.7.11 

To 

30.9.11 

BT 9700 59 37 4 15 33 12 123 238 32 184 2+ NI

L 

FP

C 
 

10.2 

 

Marked 

AT 9700 54 40 6 10 15 14 110 160 28 164 NI

L 

NI

L 

NIL       8.8 

9. 4311 Senbagavall

i 

51/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

8.8.11 

To 

12.11.1

1 

BT 8600 58 39 3 55 70 12 113 227 36 196 2+ NI

L  

FP

C 
8.32  

Marked 

 AT 9800 62 34 4 5 11 13

.6 

105 127 28 174 NI

L 

NI

L 

NIL   7.02 

10. 4875 Saravanan 

33/M 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

9.8.11 

To 

31.10.1

1 

BT 8900 62 30 8 3 7 11

.4 

136 262 24 186 2+ NI

L 

NIL 8.8  

Marked  

 

                   
AT 9100 56 38 6 4 8 11

.8 

97 142 26 174 NI

L 

NI

L 

NIL  7.6 
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                      BLOOD                   ( Sgrmg/dl)     
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d CL 
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cumm 

DC (%) ESR(mm) H

b 

g

m 

FB

S 
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BS 

Ur 

m

g/

dl 

  

Sgr 

  

Alb 

   

Dep      

P 

     

L 

   

E 

½ 

hr 

 1 

hr 

11. 5426 Anbuvendh

an  

40/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

10.8.11 

To 

11.11.1

1 

BT 9700 59 36 5 5 11 13

.4 

175 292 28 193 3+ NI

L  

PC

S 

       9.2 

 
Moderate 

 
AT 9400 57 40 3 4 9 13 127 200 30 172 NI

L 

NI

L 

NIL 7.2 

12. 9440 Jyothi 

48/Female 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

23.8.11 

To 
10.12.11 

BT 8500 58 40 2 15 25 12 145 190 21 159 + NI

L  

FP

C 

 

      - 

 

Marked 

AT 8500 59 39 3 7 12 14 88 146 19 155 2+ NI

L 

NIL       - 

13. 1892 Gopal 

55/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

30.8.11 

To 

21.11.1

1 

BT 8400 56 38 6 10 15 14 207 240 20 173 NI

L 

NI

L 

FP

C 
 

- 

 

Moderate 

 AT 8800 54 42 4 8 12 14

.2 

136 172 18 168 NI

L 

NI

L 

NIL      7.4 

14. 5064 Sutha 

43/Female 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

7.10.11 

To 

1.11.11 

BT 9800 54 42 4 3 6 11

.7 

140 195 23 164 2+ NI

L  

FP

C 
 

8.7 

 

Marked 

AT 9800 54 42 4 3 6 11

.6 

102 142 19 153 NI

L 

NI

L 

NIL       6.4 

15. 4663 Mariya 

arputham 

59/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

6.10.11 

To 

28.12.1

1 

BT 10000 62 34 4 5 11 14

.8 

191 259 - - 2+ NI

L 

FP

C 

 

15.3 

 

  Mid 

 

                   
AT 9100 58 39 3 4 7 11

.3 

122 202 - - + NI

L 

NIL       10.2 
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Results 
                      BLOOD                   ( Sgrmg/dl)     

Bloo

d CL 

Urine HbA1c /  

OGTT TC 

cells/

cumm 

DC (%) ESR(mm) H

b 

g

m 
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S 

PP

BS 

Ur 

m

g/

dl 

  

Sgr 

  

Alb 

   

Dep      

P 

     

L 

   

E 

½ 

hr 

 1 

hr 

16. 165 Poorani 

55/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

2.10.11 

To 

10.12.1

1 

BT 8400 52 40 8 25 48 9 218 300 27 - 3+ NI

L  

PC

S 

     - 

 
Mild 

 
AT 9400 57 40 3 4 9 13 - 210 20 152 NI

L 

NI

L 

NIL      - 

17. 3398 Babu 

75/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

3.10.11 

To 
10.1.12 

BT 9400 60 37 3 15 40 8 137 279 - - 3+ NI

L  

FP

C 

 

- 

 

Mild 

AT 9500 59 39 2 14 24 12 106 169 33 155 + NI

L 

NIL  

18. 6971 Ramasamy 

70/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

15.8.11 

To 

27.12.1

1 

BT - - - - - - - 262 326 20 173 NI

L 

NI

L 

FP

C 
 

11.8 

 

Mild 

 AT 8400 56 38 6 10 15 14 168 222 18 168 NI

L 

NI

L 

NIL       9.6 

19. 1693 Radha 

32/Female 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

12.10.1

1 

To 

26.12.1

1 

BT 9800 54 42 4 3 6 13 110 253 38 164 2+ NI

L  

FP

C 
8.7  

Marked 

 AT 9800 59 37 4 2 6 15 91 173 23 153 NI

L 

NI

L 

NIL      6.3 

20. 2711 Helen 

48/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

16.9.11 

To 

21.11.1

1 

BT 9100 58 39 3 28 53 11

.2 

160 234 21 160 2+ NI

L 

NIL 9  

Marked  

 

                   
AT 9200 48 49 3 3 7 15 110 154 23 158 NI

L 

NI

L 

NIL          7 
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Results 
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cumm 
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b 

g

m 
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S 
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BS 

Ur 

m
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dl 

  

Sgr 
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Dep      

P 

     

L 

   

E 

½ 

hr 

 1 

hr 

21. 9140 Kirubakaran 

39/M 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

5.4.11 

To 

21.7.11 

BT 9400 57 39 4 4 9 13 139 234 18 143 NI

L 

NI

L  

PC

S 

   9.4 

Marked 

 
AT 9400 57 40 3 4 9 13 101 172 20 152 NI

L 

NI

L 

NIL 7.4 

22. 7872 Janabhai 

57/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

16.3.11 

To 

24.8.11 

BT 9500 58 40 2 10 15 12 130 177 21 159 + NI

L  

FP

C 

7.82  

Moderate 

 AT 9200 59 39 3 9 13 15 97 144 19 155 NI

L 

NI

L 

NIL 6.8 

23. 8675 Piyula 

35/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

2.2.11 

To 

18.5.11 

BT 7800 48 42 1

0 

5 11 10

.3 

172 294 36 173 3+ NI

L 

FP

C 
 

- 

 

Poor 

AT 8400 56 38 6 3 5 12

.8 

158 207 28 168 + NI

L 

NIL  

24. 2710 Vasanthra 

67/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

10.3.11 

To 

16.6.11 

BT 8600 51 45 4 3 6 10

.4 

123 192 23 164 NI

L 

NI

L  

FP

C 
8.3  

Marked 

AT 9700 52 42 6 3 6 10

.6 

99 152 19 153 NI

L 

NI

L 

NIL      7 

25. 6591 Devi 

50/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

28.7.11 

To 

28.9.11 

BT 10300 50 47 3 28 53 11

.2 

145 223 21 160 2+ NI

L 

NIL  

- 

 

Marked  

 

                   
AT 9800 58 39 3 15 25 11

.3 

122 182 23 158 + NI

L 

NIL  
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P 

     

L 

   

E 

½ 

hr 

 1 
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26. 4993 Sivabakkiya

m  

70/F 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

24.1.11 

To 

21.4.11 

BT 8400 51 41 8 9 27 11 195 334 38 243 3+ NIL  PCS  

Poor 

 
AT 8800 50 45 5 7 11 11.3 179 274 20 152 2+ NIL NIL  

27. 6196 Jayanthi 

48/Female 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

6.10.11 

To 
21.11.11 

BT 11200 58 35 5 16 30 10.4 127 217 21 159 NIL NIL  FPC  

- 

 

Marked 

 AT 10500 62 31 7 14 24 11.4 108 174 19 155 NIL NIL NIL  

28. 5921 Ramesh 

46/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

16.9.11 

To 

21.11.1

1 

BT 9400 56 38 6 6 10 12.6 111 213 20 173 2+ NIL FPC  

8.2 

 

Mild 

 AT 9200 46 48 6 4 9 14 106 209 18 168 2+ NIL NIL     7.6 

29. 7617 Thilagam 

38/Female 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

3.12.11 

To 

10.1.12 

BT 9800 54 42 4 3 6 9.4 186 267 23 164 NIL NIL  FPC  

9.7 

 

Poor 

AT 9800 54 42 4 3 6 9.6 168 238 19 153 NIL NIL NIL     8.8 

30. 4707 Ravikumar 

48/Male 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

13.6.11 

To 

9.9.11 

BT 9300 48 39 1

3 

12 21 11.2 115 236 21 160 NIL NIL NIL  

7.7 

 

     

Marked 

 

                   

AT 9700 49 44 7 6 15 12.3 113 130 23 158 NIL NIL NIL     6.7 
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Ur 

m

g/
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  Sgr   Alb    

Dep      

P 

     

L 

   

E 

½ 

hr 

 1 

hr 

1. 127/ 

1732 

Malakondia 

40/M 

Male 

Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

25.7.11 

To 

20.8.11 

BT 9000 50 42 8 7 20 14 134 284 25 224 3+ Nil  PCS  

Poor 

 
AT 9200 50 45 5 7 11 14 88 132 25 126 Nil Nil Nil  

2. 192/ 

2689 

Annamma 

50/F 

Female 

Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

2.8.11 

To 

26.8.11 

BT 10200 56 33 9 14 28 11 148 240 35 169 + NIL  FPC  

9.3 

 

Marked 

 AT 9500 60 34 6 12 22 11.4 102 148 30 152 NIL NIL NIL    7.2 

3. 243/ 

3175 

Ramasamy 

63/Male 

PG 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

5.9.11 

To 

5.10.11 

BT 10200 60 36 4 13 28 13 258 322 37 208 3+ NIL FPC 11.4 Marked 

 
AT 9800 56 42 2 6 9 14 105 146 32 174 Nil Nil Nil     8.3 

4. 300/ 

3677 

Poorani 

55/F 

FM 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

12.9.11 

To 

17.10.1

1 

BT 9900 62 35 3 8 12 9.2 200 319 45 212 2+ Nil FPC   

Poor 
AT 9800 54 42 4 6 10 11 126 248 32 197 + Nil Nil  

5. 321/ 

4532 

Kandaswam

y 

55/M 

M.SPM 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

15.9.11 

To 

5.10.11 

BT 9300 52 40 8 11 19 12 140 217 30 183 2+ Nil Nil  

 

 

     

Marked 

 

                   

AT 9220 48 46 6 10 17 13 96 144 30 186 Nil Nil Nil  
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P 

     

L 

   

E 

½ 

hr 

 1 

hr 

6. 359/ 

6702 

Annapooran

i 

60/F 

F.Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

15.9.11 

To 

4.10.11 

BT 9300 47 44 9 10 18 6.9 163 232 36 218 2+ Nil PCS  

Poor 

 
AT 9300 46 46 8 8 12 9 98 142 30 174 Nil Nil Nil  

7. 376/ 

7425 

Anjalai 

53/F 

PG 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

16.9.11 

To 

8.10.11 

BT 10300 56 34 1

0 

12 20 9 240 370 32 192 3+ Nil FPC  

11.2 

 

Mild 

 AT 10400 61 33 6 10 14 11 153 253 30 172 + Nil Nil 9.6 

8. 390/ 

7653 

Moorthy 

50/M 

M.SPM 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

20.9.11 

To 

27.10.1

1 

BT 9700 54 40 6 7 11 13 133 215 22 154 2+ Nil FPC 8.3  

Marked 

 AT 9720 52 46 2 4 7 13.5 88 142 26 170 Nil Nil Nil 7.4 

9. 402/ 

8209 

Sengammal 

50/F 

F.Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

21.9.11 

To 

11.10.1

1 

BT 9600 44 48 8 4 12 10 164 278 34 220 2+ Nil FPC 8.9  

Poor 
AT 9700 54 42 4 5 10 12 110 192 29 196 + Nil Nil     8.6 

10. 420/ 

8700 

Muniammal 

75/F 

F.SPM 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

28.10.1

1 

To 

11.11.1

1 

BT 8900 53 42 5 8 14 12 124 212 38 174 2+ Nil Nil   

Mild  
AT 8900 53 45 2 6 12 13 94 146 36 162 Nil Nil NIL  
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½ 
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 1 
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11. 550/ 

1345 

Raji 

58/M 

M.Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

29.10.1

1 

To 

14.12.1

1 

BT 7200 49 44 7 10 15 12 242 317 44 223 3+ Nil PCS 11.6 

Poor 

 
AT 7500 50 43 7 8 10 14 166 252 34 184 2+ Nil Nil 10.3 

12. 619/ 

2560 

Renganatha

n 

62/M 

M.Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

31.10.1

1 

To 

28.11.1

1 

BT 9900 53 45 2 10 12 12 138 204 35 169 2+ Nil FPC  

- 

 

Marked 

 AT 10000 60 34 6 8 14 13 92 133 31 172 Nil Nil Nil  

13. 792/ 

3529 

Baby 

70/F 

PG 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

3.11.11 

To 

30.11.1

1 

BT 9000 45 46 9 6 10 8.5 146 232 25 178 + Nil FPC  

7.8 

 

Mild 

 AT 9200 46 48 6 4 9 9.6 96 148 25 161 Nil Nil Nil     6.6 

14. 800/ 

4500 

Veerammal 

65/Female 

F.Medicine 

Polyuria, Polydipsia, 

Polyphagia, Itching in 

genetalias, Dryness of the 

mouth and throat, 

Peripheral neuritis. 

18.11.1

1 

To 

10.12.1

1 

BT 7800 50 42 8 8 15 9 152 243 29 184 2+ Nil  FPC  

8.2 

 

Mild 

AT 7800 49 47 4 4 11 12 101 188 27 168 + Nil Nil     6.8 



 

 



 

 

4.6.2.Age Wise Distribution 

SL. 

NO 

AGE 

IN 

YEARS 

NO. OF PATIENTS PERCENTAGE 

(%) 

1 31-40 9 20.5 

2 41-50 12 27 

3 51-60 11 25 

4 61-70 9 20.5 

5 71-75 3 7 

TOTAL 44 100 

 

 

Inference: 52% of the patients are belongs to the age group of 41 -60. 31-40 and 61-70 are 

equal as 20.5%, minimal as 7% patients belongs to 71 -75 age group. 

4.6.3. Sex Distribution 

SL. 

NO 

SEX NO. OF PATIENTS PERCENTAGE 

1 Male 20 45 

2 Female 24 55 

TOTAL 54 100 
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Inference: Females are dominant as 55% and it is confirms the ratio of WHO.. 

4.6.4. Socio-Economic Status: 

Sl. No Socio – Economic Status No. Of Patients Percentage (%) 

1 Poor 18 41 

2 Lower middle 20 46 

3 Upper middle 4 9 

4 Rich 2 4 

TOTAL 44 100 

 

 

45% 

55% 

SEX DISTRIBUTION 

Male

Female

0

10

20

30

40

50

Poor Lower middle Upper middle Rich

N
o

. 
o

f 
P

ts
. 

S.E. Distribution on % 

Socio Economic Status 

No. of Patients

Percentage



 

 

 

Inference: Most of the cases almost 87% of patients are belong to the poor and lower 

middle classes. It doesn’t show that they are only affected, but it is a clear data to confirm 

that poor and lower middle class peoples are coming in large numbers for the siddha 

treatment. 

4.6.5. Personal Habits 

SL. NO PERSONAL HABITS NO. OF PATIENTS PERCENTAGE (%) 

1 Vegetarian 12 27 

2 Mixed diet 32 73 

3 Smoking and Tobacco chewing 

(S& T.C.) 

14 32 

4 Alcohol 16 36 

 

 

  

 

Inference: Almost 3/4
th

 (73%) of the trial size having that mixed diet. Tobacco users and 

alcoholics were almost equal  in 32% and 36%. Non smokers or alcoholics were also affected 

in diabetes by 32%. 
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5. RESULTS AND DISCUSSION 

Different kind of studies were carried out on the trial drug Karchure chooranam to 

prove it’s safety pre-clinically and efficacy as anti-diabetic clinically on the Diabetes mellitus 

patients. The results of the following studies are given below. The study includes literary 

collections, Pharmacognostic study, Physico and Phyto chemical analysis, Toxicological 

study, Pharmacological study and Clinical study. 

 Literary collections about the drug from various text books were done. By this some 

peculiar features and important active principles about the drug were identified. There is clear 

evidence about the origin of this plant, revealing that  the Phoenyx dactylifera is of  indian 

origin (indus valley), because of its mother variety P.sylvestris is still available in south india. 

Also, the plant is now cultivated in Theni and Darmapuri districts of south india. 

 From the literatures, the trial drug has sweet taste, (Rit - ,dpg;G> jd;ik - ntg;gk;> 

gpupT - fhu;g;G) the potency of the drug is Hot and Bio transformation of the drug is also 

Pungent. But usually the sweet taste drugs are having Cold Potency and sweet in Bio 

transformation. This change is considerably important for why this drug has been chosen for 

the diabetic treatment by the siddhars. As per the siddha concept, this disease occur due to the 

derangement of the vatha and pitha humour.  The sweet taste decreases the vatha and pitha 

humour, but pungent taste increases both humours. By giving this drug it normalise the 

deranged humours and reduces the signs and symptoms. 

Physico chemical analysis results are shows 

 Foreign matter –not more than 1% 

 Total ash – not more than 3% 

 Acid-insoluble ash-0.5% 

 Alcohol-soluble extracts-20% 

 Water-soluble extracts-65% 

 Constituents by TLC- Sugars, Protein, micro nutrients and Vitamins. 

By the above results the trial drug have very low foreign matter and acid insoluble ash 

(only 0.5%), indicates that trial drug will digest completely in human GI tract. The TLC 

of the ethanol extract shows the presence of Protein, Vitamins and Micro nutrients. These 

ingredients are so essential in the treatment of Diabetes Mellitus inorder to reduce the 



 

 

complications of the disease by acting in the AGE. In this disease, lot of micro nutrients, 

vitamins and glucose will be lost as a result of Glycosuria. This condition will finally lead 

to renal failure, hyper tension, micro vascular angiopathy and diabetic foot etc., 

Phytochemical analysis: 

The qualitative analysis on organic substances of Karchure chooranam shows presence of 

Alkaloids, Flavonoids, Terpenoids, Phenolic Compounds, Tannins, Carbohydrates, 

Phlobatannins, Cardiac Glycosides and Proteins. 

4.2.2.. Phytochemicals: 

S.No. Phytochemicals Test Results 
   1. Alkaloids Positive 

  2. Terpenoids Positive 

  3. Cardiac Glycosides Positive 

  4. Steroids Negative 

  5. Phenolic Compounds Positive 

  6. Flavonoids Positive 

  7. Tannins Positive 

  8. Phloba Tannins Positive 

  9. Saponins Negative 

 10. Glycosides Negative 

 11. Volatile oil Positive 

 12. Phytosterol Negative 

 13. Proteins Positive 

 14. Carbohydrate Positive 

 15. Fixed oil Negative 

 

From the above results, the presence of Alkaloids and Terpenoids were confirmed and 

are important to cure the chronic diseases and nervine disorders. The presence of Cardiac 

glycosides and Phlobatannins are essential in the treatment of Cardiac disorders and vascular 

complications. The availability of Flavonoids and Phenolic compounds in the trial drug 

clearly indicates the drug’s potency against the degenerative changes and aging process by 

the anti-oxidant property. –Alliath et., al  

 By the available phytochemicals, the trial drug has the therapeutic potency against the 

metabolic disorders like Diabetes and its complications. 

  



 

 

4.2.3. Chemical Analysis of Trial Medicine: 

 From the preliminary chemical analysis, we came to know  that the trial drug have 

Mg, K, Ca, Fe, Cu, Zn, Chloride, Phosphate, Carbonate, Alkaloids, Amino acids, Tannic 

acids, Tannins, Flavanoids, Phenols and Protiens. 

Test for Chemicals Observation Inference 

Ammonium No appearance of brown colour _ 

Sodium No appearance of intense yellow colour -- 

Magnesium No formation of white precipitate + 

Aluminium No characteristic changes -- 

Potassium No formation of yellow precipitate + 

Calcium Formation of white precipitate + 

Ferrous iron Appearance of blood red colour + 

Copper  Formation of blue precipitate + 

Zinc No formation of white precipitate + 

Arsenic No formation of brownish red precipitate -- 

Mercury  Formation of yellow precipitate -- 

Lead No formation of yellow precipitate -- 

Sulphate No formation of white precipitate -- 

Chloride Formation of white precipitate + 

Phosphate No formation of yellow precipitate + 

Carbonate Formation of  effervescence + 

Fluoride & Oxalate No formation of  cloudy appearance -- 

Nitrate No characteristic changes -- 

Reducing sugar Mild colour changes Trace 

Alkaloids 

Meyer’s method 

Dragendroff’ method 

 

Appearance of cream colour 

Appearance of orange precipitate 

 

+ 

+ 

Amino acids Formation of violet precipitate + 

Tannic acid Formation of bluish black precipitate + 

Tannins Formation of white precipitate + 

Unsaturated compounds Get decolorized + 

Saponins No froth formation -- 

Sugar– 

Bendict’s method 

Mild colour change + 

Protiens – Biuret test Formation of violet colour + 

Flavanoids No formation of pink colour + 

Phenols No formation of deep sreen colour + 



 

 

The K and Ca ions are playing the important role in the Insulin release from the 

pancreatic islets. The Mg is the one of the principle cations of soft tissues and Zn is the best 

micronutrient and the constituent of crystalline insulin. The Chloride ions are responsible for 

buffering action and thus it maintains the equilibrium of the cell membrane.Ambika 

shanmugam, Fundamentals of BioChemistry, page no.554, 569 and 577. 

 Flavanoids, Tannic acids Tannins and Phenols containing plants are having Anti-

oxidant and anti-diabetic properties. - Javanmardi J et al. 

Results of Glycaemic Index: 

4.3. Glycaemic index: 

Classification  
 

GI range
 

Examples
 

Low GI
 

55 or less
 

Most fruits and vegetables, legumes/pulses, whole grains, nuts, 

fructose.
 

Medium GI
 

56–69
 

Whole wheat products, basmati rice, sweet potato, sucrose, 

baked potatoes, Dried and Indian Dates.
 

High GI
 

70 and 

above
 

Most white  rices, corn flakes, extruded  breakfast cereals, 

glucose, maltose.
 

The results of glycaemic index of dried and indian dates are 65, that is food particles 

which are having the GI below 70 is usefull and recamended for diabetic patients. 

Preclinical Studies: 

1. Toxicological study: In the AOT study, the trial drug given (Karchure chooranam  mixed 

with CMC) animals were survived after 48 hrs showing good response in Alertness, 

Aggressive earlier and settle down lately, Touch response, Gripping, Increased motor 

activity, and Normal respiration. 

http://en.wikipedia.org/wiki/List_of_culinary_fruits
http://en.wikipedia.org/wiki/List_of_culinary_vegetables
http://en.wikipedia.org/wiki/Legumes
http://en.wikipedia.org/wiki/Pulses
http://en.wikipedia.org/wiki/Whole_grains
http://en.wikipedia.org/wiki/Nut_%28fruit%29
http://en.wikipedia.org/wiki/Fructose
http://en.wikipedia.org/wiki/Whole_wheat
http://en.wikipedia.org/wiki/Basmati_rice
http://en.wikipedia.org/wiki/Sweet_potato
http://en.wikipedia.org/wiki/Sucrose
http://en.wikipedia.org/wiki/White_rice
http://en.wikipedia.org/wiki/Corn_flakes
http://en.wikipedia.org/wiki/Extrusion#Food
http://en.wikipedia.org/wiki/Breakfast_cereals
http://en.wikipedia.org/wiki/Glucose
http://en.wikipedia.org/wiki/Maltose


 

 

Table 4.4: Dose finding experiment and its behavioral Signs of Toxicity 

No 
Dose 

mg/kg 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1. 500 + + - - + + - - - - - - - - - - - - + - 

2 1000 + + - - + + - - - - - - - - - - - - + - 

3 2000 + + - - + + - - - - - - - - - - - - + - 

4 5000 + + - - + + - - - - - - - - - - - - + - 

1. Alertness 2. Aggressiveness 3. Pile erection 4. Grooming  5. Gripping  6. Touch Response 7. Decreased 

Motor Activity 8. Tremors 9. Convulsions  10. Muscle Spasm 11. Catatonia  12. Muscle relaxant 13. Hypnosis  

14. Analgesia  15.Lacrimation 16. Exophthalmos 17. Diarrhoea  18. Writhing  19. Respiration  20. Mortality.  

From the AOT studies as per the OECD guide lines 425, the trial drug doesn’t shows 

any adverse effects or mortality even at the dose of 5000mg/kg, so its proves that herbal drug 

is so safe. It proves that the herbal preparation dosen’t has any heavy metal or any microbial 

contamination also. 

4.5. Pharmacological Study: 

Anti-Diabetic study: 

Diabetes mellitus is possibly the World's largest growing metabolic disorder, 

and as the knowledge on the heterogeneity of this disorder is advanced, the need for more 

appropriate therapy increases. Blood sugar level was increased as expected in alloxan-

injected animals, since alloxan causes a massive reduction in insulin release by the partial 

destruction of the β-cells of the islets of Langerhans and inducing insulin insufficiency as 

Type II diabetes. Oral administration of Karchure chooranam at 500mg/kg body weight 

resulted in a significant reduction in the blood glucose levels. (P<0.002) The number of 

functionally intact β-cells in the islet organ is of decisive importance to the development 

course and outcome of diabetes. The total β-cell mass reflects the balance between the 

renewal and loss of these cells. Evidence has been accumulated in the past few years 

supporting that diabetes was precipitated by stress. Additionally, it was also reported that 

hyperglycaemia itself increases stress. The diabetes was induced with alloxan, since it was 



 

 

more economical and easily available. Moreover, alloxan was reported to produce diabetes by 

damaging pancreas by free radical related mechanisms.  

 Glibenclamide is standard drug causes decrease in blood glucose 106.04mg/dl on 28
th

 

day while the Karchure chooranam also decrease the blood glucose 179.48 on 28
th

 day. The 

comparative results of % serum glucose reduction in normal rats and after alloxan treated 

diabetic rats were estimated.  

Rat was used since it was routinely used animal model for quick screening of drugs 

for their hypoglycaemic/antihyperglycaemic action. Since small amount of blood was 

required for glucose analysis, the blood samples were collected by retro-orbital puncture as it 

was reported to be good method when small samples of blood were required.  

The anti diabetic activity result shows the effect were observed in a Single dose (500 

mg/kg body weight, oral) treatment with the siddha drug Karchure chooranam produced 

69.34% anti-hyperglycaemic effect (antidiabetic effect). Finally it can be concluded that 

Karchure Chooranam possess remarkable (P< 0.002) antidiabetic action in alloxan induced 

diabetic rats.   

Histopathology: 

 The histopathological report of normal rats reveals that the pancreas with acini 

and normal islets. Control shows atrophic with degreased islets (atrophic and small islets). 

Karchure chooranam and Glibenclamide treated group shows pancreas with acini and normal 

islets. The results show no other significant changes when compared with the control group.  

  



 

 

Table.4.5.1. Measurement Of Body Weight Changes After Karchure Chooranam 

Treatment 

Drug treatment 
Periodical Weight changes after Karchure Chooranam 

treatment 
Day0 Day7 Day14 Day21 Day28 

Normal control 228.52±3.70 234.5±3.53 239.33±4.83 243.16±2.57 245.66±3.14 

Diabetic control 211.83±2.99 217.81±4.91 231.66±4.21 192.16±3.67 194.33±3.48 

KarchureChooranam 

500mg/kg 
212.33±2.46 228.38±2.66 214.52±3.40 218.62±3.82 233.56±4.79 

Glibenclamide(10 mg/kg) 216.24±3.46 
226.40±4.03 

214.16±4.12 228.33±3.20 229.83±3.22 
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Table: 4.5.2. Serum Glucose concentration in normal and Alloxan-induced diabetic rats 

after Karchure Chooranam 

 Treatment  

Fasting serum Glucose concentration (mg/dl) measured at 

regular intervals 

Day7 Day14 Day21 Day28 

Normal Group 

76.22±2.41 72.83±1.24 68.33±2.66 74.25±1.45 

Diabetic Control 298.33±8.2 310.33±13.26 324.33±15.12 345.60±15.18 

Karchure Chooranam 

(500mg/kg) 
242±6.22

**
 250.27±10.28

**
 202.16±8.66

**b
 179.48±6.52

**b
 

Glibenclamide (10 mg/kg) 79.34±2.74
b
 94.66±2.76

b
 95.66±2.58

**b
 106.04±2.27

*b
 

n=6; Values are expressed as mean ±S.E.M; 
*
P <0.05;

 **
P <0.01 Vs Normal, 

a
P <0.05; 

 b
P <0.002 

Vs Diabetic Control. 
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Table: 4.5.3. Total Cholesterol and Triglyceride levels in normal and Alloxan-induced 

diabetic rats after Karchure Chooranam. 

n=6; Values are expressed as mean ±S.E.M; 
*
P <0.05;

 **
P <0.01 Vs Normal, 

a
P <0.05; 

b
P<0.01 Vs Diabetic Control 

 

Clinical study: 

 44 patients of both sexes were selected. Among the 44 patients, 30 patients were 

treated as out- patients in the Post graduate department of Gunapadam, Govt.Siddha medical 

college hospital and Govt. Arignar Anna hospital, Arumbakkam, Chennai- 106. and 14 

patients were treated as In - patients. The results revealed that the drug possess 59% Marked 
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Treatment 

 

Dose               

Parameters (mg/dl) 

Total Cholesterol  Triglycerides 

Normal control 
10mg/kg of vehicle 84±1.21 99.15±1.63 

Diabetic control - 120.45±1.38 127.10±1.73 

Karchure Chooranam (500mg/kg) 74.18±1.16
**b

 74.15±1.25
**b

 

Glibenclamide  (10 mg/kg) 84.11±1.42
b
 88.20±1.26

**b
 



 

 

relief, 14% moderate relief, 16% mild relief and 11% cases there was only less then 50%  

improvement. 

 In this clinical study, the Open clinical Trial was conducted on 44 volunteer patients 

after getting the proper informed consent. Since, the treated disease DM is a metabolic 

disorder complete reverse to the normalsy is not possible. So the aim is to maintain the life 

style of the patients without any big modifications. As per the obtained results 73% of cases 

(marked+moderate) were releaved that 75% improvement in the signs and symptoms and bio 

chemical parameters. With the obtained results the trial medicine has proven itself a 

promising drug of choice for the diabetic patients. 

4.6.6. Improvement in Clinical Features: 

S. No. 
 Clinical Features 

 

No. Of Patients 

BT AT IMP. Improvement (%) 

1 Poly uria 44 2 42 95 

2 Poly dipsia 36 6 30 83 

3 Poly phagia 40 8 32 80 

4 Peripheral neuritis 26 4 22 85 

5 Itching on Genetalia 18 4 14 78 

6 Unhealed Ulcers 10 3 7 70 

The two-tailed P < 0.0001, By conventional criteria; this difference is considered to be 

extremely statistically significant. 
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Inference: In above mentioned symptoms increased frequency in nocturnal micturition was 

almost reduced in all the patients at about 95%. The ulcer healing is very poor in 3 patients 

due to the irregularity in wound dressing and lack of personal health care. The other 

symptoms were nearly 80%in average were reduced. So these datas were so helpful and give 

the clear picture about the trial drug in the manage ment of Type II DM. 

4.6.7. Gradation Report 

SL. NO LEVEL OF IMPROVEMENT NO.OF PATIENTS PERCENTAGE (%) 

1 Marked Relief 26 59 

2 Moderate Relief 6 14 

3 Mild Relief 7 16 

4 Poor Relief 5 11 

TOTAL 44 100 

 

 

 

 

Inference: Almost 60% of the patients got the marked relief (90%) from the before 

treatment conditions in Clinical futures and lab parameters. This is about 73% , if we add the 

Marked and Moderate grades. The mild and poor relieved grades were nearly 1/4
th
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strongly suggests that still ther is in need of more attention on patients in drug regularity and 

exercise.  

  



 

 

5.1. Statistical analysis: 

Out come of the Pre-clinical and Clinical study were evaluated by the two tailed 

students t test in unpaired for pre-clinical and paired for clinical study to nullify the bias in 

the study. 

5.1.1. Clinical Features BT & AT Paired t tests. 

P value and statistical significance:  

  The two-tailed P value equals 0.0120 

  By conventional criteria, this difference is considered to be statistically significant.  

Intermediate values used in calculations: 

  t = 3.8533 ;df = 5 ;standard error of difference = 1.600  

Group Mean SD SEM No. 

  BT 30.67 10.86 4.43 6 

  AT   24.50 12.77 5.21 6 

5.1.2.  FBS BT & AT 

P value and statistical significance:  

  The two-tailed P value is less than 0.0001 

  By conventional criteria, this difference is considered to be extremely statistically 

significant.  

 

Intermediate values used in calculations: 

  t = 10.1235 

  df = 43 

  standard error of difference = 4.694  

Group Mean SD SEM No. 

  BT 163.27 40.35 6.08 44 

  AT   115.75 26.36 3.97 44 

5.1.3. PPBS BT & AT 

P value and statistical significance:  

  The two-tailed P value is less than 0.0001 

  By conventional criteria, this difference is considered to be extremely statistically 

significant.  

 

 



 

 

Intermediate values used in calculations: 

  t = 15.9203 

  df = 43 

  standard error of difference = 4.942  

Group Mean SD SEM No. 

  BT 257.07 45.54 6.87 44 

  AT   178.39 39.11 5.90 44 

 

5.1.4. HbA1c BT & AT 

P value and statistical significance:  

  The two-tailed P value is less than 0.0001 

  By conventional criteria, this difference is considered to be extremely statistically 

significant.  

 

Intermediate values used in calculations: 

  t = 9.6759 

  df = 27 

  standard error of difference = 0.172  

Group Mean SD SEM No. 

  BT 9.5261 1.6657 0.3148 28 

  AT   7.8650 1.1739 0.2219 28 

 

5.1.5. MKN BT & AT 

P value and statistical significance:  

  The two-tailed P value is less than 0.0001 

  By conventional criteria, this difference is considered to be extremely statistically 

significant.  

 

Intermediate values used in calculations: 
  t = 12.0878 

  df = 16 

  standard error of difference = 0.086  

Group Mean SD SEM No. 

  BT 9.5441 0.1819 0.0441 44 

  AT   10.5882 0.3744 0.0908 44 

 

 

 



 

 

5.1. Statistics table BT & AT: 

Status FBS PPBS HbA1C MKN 

BT 163.27 257.07 9.5261 9.5441 

AT 115.75 178.39 7.8650 10.5882 
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6. CONCLUSION 

 The trial drug Karchure (Phoenyx dactylifera.linn) is selected from the classical 

siddha text Gunapadam- Mooligai vaguppu, Theran porutpanbu nool, for the evaluation of 

safety and efficacy in the management of Diabetes Mellitus. 

 The trial drug was duely identified and authenticated by the botanist and gunapadam 

experts. 

 The strong literature survey ensures, though the drug is abundantly available in gulf 

countries, the origin is indus valley only  

Though the drug has the sweet taste, the hot potency and bio-transformation into 

pungency clearly indicates its activity on Diabetes.  

The presence of K, Ca and Cl ions indicates that Cl ions helps in maintaining the cell 

membrane integrity, Zn, a component of crystalline insulin and the other components 

Tannins, Phlobatannins, Phenolic Compounds, Flavonoids and Cardiac Glycosides are also 

responsible for its anti-diabetic property. 

 The acute oral toxicity results revealed the karchure chooranam does not possess any 

toxicity even at a higher dose of 5000 mg / kg body weight. So, the drug was classified under 

class 5 in safety aspects. From this maximum tolerable dose level the therapeutic dose (1/10 

of MTD) for the pharmacological study was determined. 

 Single dose (500 mg/kg body weight, oral) treatment with the siddha drug Karchure 

chooranam produced 69.34% anti-hyperglycaemic effect (antidiabetic effect). Finally it can 

be concluded that Karchure Chooranam was found to possess remarkable (P< 0.002) 

antidiabetic action in alloxan induced diabetic rats.   

 The open clinical trial results reveal that 73% of patients were having 75% of 

improvement in the clinical futures and biochemical reports. 

 From the above pre-clinical and clinical observation, I conclude that the drug 

Karchure (Phoenyx dactylifera.linn) opens new windows in the field of research and the 

Diabetes Mellitus Treatment.  

  



 

 

7. SUMMARY 

Karchure Chooranam was selected by the author for this study to establish the Anti- 

Diabetic activity. 

To collect the information about the drug, various text books, literature were referred. 

From them, the author came to an idea about the drug and its efficacy on Diabetes Mellitus. 

The trial drug Karchure was collected from TAMPCOL outlet store and Fruit market 

of Tambaram at Chennai. It was identified and authenticated and then purified, processed 

powdered and stored. This drug was subjected to various studies by the author. 

A brief description about botanical aspect of the dry fruit karchure and its identifying 

characters and Phyto chemical data’s were given. 

The Phyto chemical analysis of the drug shows that it contains Potassium, Calcium, 

Zinc, Magnesium, Iron, and Tannins, Phlobatannins, Phenolic Compounds, Flavonoids and 

Cardiac Glycosides. It is related in treatment of Diabetes Mellitus. 

The preclinical study showed that the drug has got safety and significant Anti diabetic 

activity. 

The patients were responding well from the beginning of the treatment and no adverse 

effects were reported. 

The clinical result reveals that 73% of patients were having 75% of improvement in 

the clinical futures and biochemical reports. 

This present study confirms that Karchure Chooranam has the remarkable Anti-

diabetic activity and high therapeutical value against the disease Diabetes Mellitus. In my 

further studies I want to find out the exact targeting molecule of  Karchure chooranam that 

triggers the Hypoglycaemic effect in Diabetics. 

 

 

 



 

 

 

 

 

 

 

 

Part -II 

Analgesic and Anti-Arthritic 

Activity Of  Rasa Mezhugu 
 

 

 

 

 



 

 

 

1. INTRODUCTION 

Siddhars are the spiritual scientists of Southern India explored and explained the 

reality of Nature and its relationship to man by their yogic awareness and experimental 

findings. They postulated the concept of spiritualism for self-improvement and the practices 

propounded by them came to be known as the “Siddha System”. The eight mighty Siddhic 

Process or Octomiracle (Atta-ma-siddhi) which could keep the body strong and perfect for 

external life, where there is no death or rebirth. In Siddha medicine, the general mode of 

treatment lies in the normalization of the vitiated vital force i.e., Vatham, Pitham, and kabam 

(Mukkuttram). Pharmacodynamics in Siddha is based on the fundamental of “Aym Bootham” 

(5 basic elements -“Vinn (Space), Vali (Ether), Thee (Fire), Neer (Water), and Nilam 

(Earth)”) and “Mukkuttram” which governs the physico-chemical and biological 

phenomenon. Siddha, accepting the law of uniformity of the nature holds that drugs and 

living bodies are similar in composition and as such drugs influence the body by altering the 

proportion of factors in composition. By the above influences every herb and minerals have 

some open and masked characters, which are able to produce changes in living things. They 

are Suvai (Taste), Gunam (Character), Veeriyam (Potency), Pirivu (Bio - Transformation) and 

Magimai (Special Property).  

Siddha medicine has immense faith in the miracles of mercurial drugs and in the 

prolongation of life through rejuvenating treatments and intense yogic practices. Silver, gold, 

zinc, copper, iron and other metals which are well known to have therapeutical effect and 

used as micro-nutrients in traditional medicines for more then 5000 years. Now a day’s 

modern medicine is also using raw and salt form of these metals. But in siddha system these 

metal and mineral preparations are very consciously framed with ‘sathru’(antagonist) 

‘mithru’(agonist) drugs to nullify the toxicity and increase the potency respectively. By this, 

the heavy metals like mercury are modified to provide the safe therapeutic value in very low 

doses.  

As per the siddha literature the mercury has all the six tastes and it has the potency of 

both heat and cold. So, mercury is a highly efficassious drug to act on all the three deranged 

humours of human body. When it is treated with some kind of herbals and cane jiggery, it 

becomes a wax like substance called as ‘Mezhugu’. These kinds of medicines were useful in 

the treatment of some chronic diseases like Rheumatoid arthritis, Hemiplegia, Spondylitis etc. 



 

 

Rheumatoid arthritis (RA) is a chronic autoimmune disease in which there is 

inflammation of joints, synovial proliferation and destruction of articular cartilage. Arthritis 

is not a single disease, but it is an umbrella term used to describe more than 100 chronic 

conditions that affect the musculoskeletal system. Various Siddha literatures like ‘Yugi muni 

Vadha Kaviyam’ were also explained 80 types of vatha dieases. All of them cause pain, 

stiffness and swelling of the joints and deformities. Often, these symptoms can make the 

simplest of everyday tasks, from opening a jar to walking up stairs etc.difficult to 

accomplish.- Balch et., al 

Rheumatoid arthritis often begins in middle age, usually somewhere between the ages 

of 30 and 50. However, it can also affect people who are over 50. A similar condition, known 

as Juvenile Rheumatoid Arthritis (JRA), can strike children and teenagers. 

A number of possible causative agents have been suggested, including Mycoplasma, 

EBV, CMV, parvo and rubella virus, but convincing evidence is that these infectious agents’ 

causing RA has not emerged. In recent years, genetics has proved to be a significant 

contributor to the disease.  

By the revised World Health Organisation (WHO) criteria for the diagnosis of 

Rheumatoid arthritis, giving a prevalence of 0.75%, projected to the whole population, this 

would give a total of about seven million patients in India. The prevalence of RA in India is 

quite similar to that reported from the developed countries. It is higher than that was reported 

from China, Indonesia, Philippines and rural Africa. These findings are in keeping with the 

fact that the north Indian population is genetically closer to the Caucasians than to other 

ethnic groups. - Bopanna KN et., al. 

Despite its cyclical nature, rheumatoid arthritis has a progressive illness. The 

inflammation often affects other organs and systems of the body.  If the inflammation is not 

stopped or slowed down with treatment earlier, it can cause extensive joint damage and long 

term disability.  

New research, announced recently at the 7th European League against Rheumatism 

(EULAR) annual congress by researchers from Norway and the Netherlands revealed that the 

presence of a gene called Protein Tyrosine Phosphatase N22 (PTPN22) is associated not only 

with a patient's susceptibility to rheumatoid arthritis, but also to the progression of the 

disease. Finally, researchers have also recently announced that changes in a gene called 

Runx1 appear to play a role in the autoimmune disease puzzle. 



 

 

 Current Advances in Rheumatoid Arthritis Therapy Is NSAIDs, Corticosteroids, 

Disease-Modifying Anti-Rheumatic Drugs (DMARDs), Immunomodulators – TCR vaccine, 

Omega – 3 fatty acids, Surgical repair, Physical therapies like Cryotherapy & Arthroplasty.  

Even though all the above therapies try to establish good health, still there is no 

permanent solution for curing RA. Traditional therapies, no doubt to reduce the discomfort 

and improve the functionality of many patients who suffer from RA, but they are also not yet 

completely validated in toxicological and pharmacological aspects for the underlying disease 

processes. RA is currently being addressed with more aggressive treatment than ever before. 

This approach may further improve the outcome of the long-term disease process.- Chinese 

Herbal Medicine: Materia Medica, Third Edition by Dan Bensky, Steven Clavey, Erich 

Stoger, and Andrew Gamble 2004 

Rheumatoid Arthritis is referred in ancient Siddha text Yugi Vaithya Chinthamini as 

Udhira Vadha Suronitham, Paithiya Vadha Suronitham and Vali Azhal Keel Vayu in the 

Siddha Medicine book written by Prof.K.N.Kuppusamy, having the similar characteristic 

features. Some specialized treatments were given with lot of minerals and herbo mineral 

drugs. These drugs are promisingly good with minimimal adverse effects.  

Still these drugs are not yet standardized and toxicological profile is not identified. 

Since, we are the pioneer of mercurial preperations and using it as a medicine; we ought to 

wipe out the fear on mercurial toxicity present in the rest of the world. Without any modern 

equipment, siddhars have done lot of research to reduce its toxicity and identified the curative 

methods also. Now it is our privilege to prove our ancestors were masters in metellurgy and 

its therpeutical uses in the way of scientific validation. 

For that the author selected RASA MEZHUGU and study about its safety and 

pharmacological activity in preclinical and clinical efficacy in Rheumatoid Arthritis, as per 

specification given in the siddha literature “AGATHIYAR PARIPURANAM-400, song 

no.126-129, page no.131, has written by our exceptional saint and the founder of siddha, the 

great AGATHIYAR 

  



 

 

2. AIM AND OBJECTIVES 

 Aim:  

The mercury is a well known toxic substance and it was accepted by siddhars also, 

that’s why it is classified under the 64 types of poisons (padanangal). But various kinds of 

preperations using this heavy metal were available in almost all the siddhar’s classical 

literatures. They have used this not only for medicinal purpose and also for the alchemy. The 

abundant usage of this metal as a medicine for past thousands of years has not produced any 

massive deaths and its ill effects. These things triggered me to explore the siddhar’s 

prophetical knowledge particularly on this drug and to enlighten  the world. Because this is 

the symbol of siddha 

             The aim of this trial is to validate the safety of Rasa Mezhugu, the mercurial 

preparation and to elaborate the Analgesic and Anti-arthritic activity of this mercurial 

preparation on Vali Azhal Keel Vayu by preclinical and clinical trials. 

  Objectives: 

 Collecting the relevant literature evidences regarding the trial formulation. 

 Identification and getting the proper authentication from the gunapadam experts and 

botanist. 

 Preparation of the trial formulation according to the classical siddha text. 

 Standardization of the trial formulation qualitatively and quantitatively by 

Phytochemical and Physico-chemical analysis. 

 Toxicological study to ensure the safety of the drug and to identify the Maximum 

tolerable dose  and Therapeutic dose by the Sub-acute toxicity studies. 

 Pre-clinical Evaluation of Analgesic and Anti-Arthritic activity. 

 Evaluating the therapeutic potential of RASA MEZHUGU through open clinical        

trial on Rheumatoid Arthritis patients. 

  



 

 

 3. REVIEW OF LITERATURE 

1. Gunapadam Aspect: 

 rpj;j kUj;Jtk; jd;Dila jdpj;jd;ikapypUe;J rpwpjsTk; Fiwahky; ,j;jid Mz;Lfshf 

rpwg;Gw;W tpsq;f fhuzkhf ,Ug;gJ cyfpy; cs;s gpw kUj;Jtq;fs; ,d;wsTk; gaj;Jld; 

mDFtJk;> gpwu; Nahridapy; $l cjpf;fhj tp\aq;fisAk; nray;Kiwapy; nra;J 

fhl;bapUg;gJjhd;. mtw;wpy; Kf;fpakhdJ ,e;j ‘,urk;’ Nghd;w ghlhzq;fis kUe;Jfshf 

khw;wp ,Ug;gJk;> ,jd; mLj;j epiyahf ,urthjk; vd;fpw mZNtjpapaypy; rpwe;J> 

kpfg;ngupa jq;fr;Ruq;fq;fs; VJk; ,y;yhj ek; ehl;by; jq;fj;jpd; gad;ghl;bid mjpfupf;fr; 

nra;jpUg;gJkhFk;. NkYk; jw;Nghja mwptpaypd; vy;yh JiwfSf;Fk; Kd;Ndhbfshf 

rpj;ju;fNs cs;sdu; vd;gJk; ekf;nfy;yhk; ngUik juf;$ba nra;jpahFk;. 

,urk; -- Hydrargyrum (Mercury or Quick Silver) 

  mfu Kjy vOj;njy;yhk; Mjp 

gftd; Kjw;Nw cyF. 

—jpUf;Fws; 

mfuk; vd;gJ ‘,js;’ vd;w #jj;jpidNa Fwpf;fpwJ> ,jd; %yk; ,urkhdJ 

Kjd;ikahdJk; ,iwtDf;F ,izahdJkhd mtpo;jk; vd;gJ ngha;ah nkhopg; Gytd; 

ts;Stdpd; thf;F.  

‘ruf;fpw; fye;jpLk; rPtd;’  vd;Dk; kw;nwhU ngaUk;> kUe;Jr; ruf;Ffs; 

midj;jpYk; ePf;fkw epiwe;J fhZk; capu;g;nghUs; ,e;j ,urk; vd;gij njs;nsd 

tpsf;FfpwJ. 

NtW ngaufs;;: 

    “fhuNk #jk;Gz;ak; fw;gkhQ; rhkQ; rj;J 

   #upa gifahQ; rhjp #j;jpud; Js;sp aPrd; 

    tPupaQ; #o;r;rp ePuhk; tpz;zpdPu; tpz;k Ue;J 

    rPu;ngW kpuj nkd;W nrg;gpdh nuhg;gpy;NyhNu”. 

   “Rf;fpyk; Nghf Qhdk; Rak;GU tz;L ehfk; 

   ,f;fpak; tprak; Ntj %yrpe; J}uQ; rpe;J 

   gf;fpuk; gjpndz; ge;jp ghujq; fdNy G+jk; 

    ef;fdhu;f; Fs;s ehk etpw;wyh kpujg;NgNu”.    



 

 

 -- jrhq;f epfz;L 

nghUs;: 

 ,urj;jpw;F fhuk;> #jk;> Gz;zpak;> fw;gk;> rhkk;> rj;J> #upatpNuhjp> fw;gk;> 

rhjp> #j;jpud;> Js;sp> <rd;> tPupak;> #o;r;rp> ePu;> tpz;zpePu;> tpz;kUe;J> ,ujk;> 

Rf;fpyk;> Nghfk;> Qhdk;> Rak;GU> tz;L> ehfk;> ,f;fpak;> tprak;> Ntjk;> %yk;> 

rpe;J}uk;> rpe;J> gf;fpuk;> gjpndz;ge;jp> ghujk;> fdy;> G+jk; vd;Dk; rptDf;Fs;s 

ngau;fspy; ,urk; jrhq;f epfz;by; toq;fg; ngw;wpUf;fpd;wJ. vdNt ,urkhdJ rptDf;F 

xg;ghfTk; mtUf;F epfuhd rf;jp ngw;wjhfTk; tpsq;FfpwJ. 

“,dpik rptrf;jp Vw;wpa tu;zj;Njhd; 

   jdpik rptrj;jp rq;fud; tpe;Jjhd; 

    gdpik guhguk; gha;e;jpL J}kkhk; 

    fdpik ruf;fpw; fye;jpL rPtNd.”   

    “rPtd; rptd;whd; rpwe;jpL tpe;Jthk; 

    fhtd; rpjwpf; fhZNthd; Kw;wpYk; 

    Mtdw; Nfrup ahfpa Nte;jDk; 

    ghtdw; #jkg; gfu;e;jpL ehkNk”. 

    “me;juf; fe;j dhjp tuhl;bad; 

    Re;juQ; nrhw;Fwp J}k kfhkhk; 

    ke;ju kQ;rp khUj kfpgdhk; 

    tpe;juQ; #j gh\h zg;NgUNk” 

   “rpiyahd #jkhk; Nru;e;j fztdhk; 

    kiyahq; Fwtdhk; thRfp ehjdhk; 

    fiyahd fe;jdhk; fhtf; FbNahdhk; 

    epiyahd #jew; gh\hzg; NgUNk”.   

 ---rl;lKdp epfz;L. 

nghUs;: 

  ,dpik> rptrf;jp> tUzj;Njhd;> jdpik> rq;fud;tpe;J> gdpik> guhguk;> 

gha;e;jpL J}kk;> fdpik> ruf;fpw; fye;jpL rPtd;> rptd; tpe;J> fhtd;> rpjwpf;fhz;Nghd;> 

Nfrup> Nte;jd;> ghtd;> me;jufe;jd;> Mjp> tuhl;bad;> Re;juk;> nrhw;Fwp> J}kk;> 

kfhkuk;> ke;juk;> kQ;rp> khUjk;> kfpgd;> tpe;juk;> rpiy> fztd;> kiyf;Fwtd;> 



 

 

thRfpehjd;> fe;jd;> fhtf;FbNahd; vd;Dk; ngau;fshy; rl;lKdp epfz;by; ,urk; toq;fg; 

ngw;wpUf;fpd;wJ.    

      ,itad;wp rpy E}y;fspy; rptk;> tpe;J> tQ;rfk;> kdNtfp> fkypdp> kfhNjtgyk;> 

mutPupak;> nusj;uhfhuk;> fe;jk;> rhW vd;Wk; gy ngau;fs; cz;L.  

,urk;> ];ngapd;> fypNghu;dpah> ,j;jhyp> u\;ah> irdh> [g;ghd; Nghd;w ehLfspy; 

fpilf;fpwJ. NkYk; ,J ,ypq;fj;jpypUe;J gpupj;njLf;fg;gLfpwJ. ,t;tifapy; vLf;fg;gLk; 

,urk; thiy ,urk; vd;wiof;fg;gLfpwJ. kpfTk; J}a;ikahdjhfTk;> cl;nfhs;s rpwe;jjhfTk; 

fUjg;gLfpwJ. ey;y ,urkhdJ #upa xspia ntspg;Gwj;Jk;> rpwpJ ePy xspia cl;Gwj;Jk; 

cilajha; ,Uf;Fk;. 

el;Gr;ruf;Ffs;: (Agonists) 

   mg;gpufk;> fhuPak;> rpiy> nfe;jp> tPuk;> jhsfk;> njhl;b> nts;sp> nrk;G> JUR> 

rhuk;> fhuk;> Jj;jk;> jPKUfy;> gtsg;Gw;W> mQ;rdf;fy;. 

gifr;ruf;Ffs;: (Antagonists) 

   rpq;fp> nfsup> nts;is> Fjpiug;gy;> rj;jpr;rhuk;> ntbAg;G> ,Uk;G> fhe;jk;> #ld;> 

G+uk;> nghd;dk;gu;> fw;rtL> epkpis> G+ePW. 

gpupTfs;: (Types) 

   ,urkhdJ gQ;rG+jf; $l;Lwtpd; fhuzkhf cz;lhtjhy;> ve;j Ik;G+jj;jpd; jd;ikiaAk; 

Fzj;ijAk; ngw;wpUf;fpd;wNjh me;je;j Ik;G+jj;jpd; Fzj;jpw;Nfw;g Itifahfg; 

gpupf;fg;gl;Ls;sJ. 

 “MwpNa #jk/ije;Jtpj khFk; 

   mjd;tptu Nknjd;dp yiwiaf; NfS 

 CwpNa urnkd;Wk; ,uNre;jpu nkd;Wk; 

    cw;wgh ujnkd;WQ; #j nkd;Wk; 

 kPwpNa kprufnkd; iwe;J khr;R.”   ----- (Nghfu; 7000 2-k; fhz;lk;) 

 ,urk;     --- nre;epwk; 
 ,uNre;jpud; --- fUik 
 #jk;      --- kQ;rs; 
 kprufk;    --- gyepwk; 
 ghujk;     --- ntz;zpwk.;  

Rit (Taste): 



 

 

nghJtha; mWRit> rpwg;gha; ,dpg;G. (All the 6 tastes, especially sweet) 

 

jd;ik  (Potency): 

       ntg;gk; jl;gk; ,uz;;Lk; nfhz;lJ. (It has both hot& cold potency) 

gpupT  (Bio– Transformation): 

vg;nghUis ,jw;Fj; Jiz kUe;jhf;fpf; nfhLf;fpNwhNkh mg;nghUspd; 

gpupitNa ,J milAk;. (It easily mingles with the vehicle and attains 

transformation quickly) 

nra;if: (Activity) 

  clw;Njw;wp (Tonic) 

  clYukhf;fp (Nutritive) 

  kyk;Nghf;fp (Laxative) 

  gpj;jePu; mfw;wp (Anti-Bilious) 

  tPf;fKUf;fp (Anti-Inflammatary) 

  ckpo;ePu;ngUf;fp (Sialagogue) 

  rpWeu;Pg;ngUf;fp (Diuretic) 

  Nkfehrpdp. (Anti- syphilitic) 

kfpik: (Special Characters) 

 ,urkhdJ xg;Gtik ,y;yhj rpwe;j kUe;jhFk;;. 

 ,urk; vy;yhtw;wpw;Fk; jiyrpwe;jJ> rf;futu;j;jp Nghd;wJ.; 

 vy;yhtpjkhd Neha;fSf;Fk; cs;shl;rpf;F kl;Lkd;wp ntspahl;rpf;Fk;   jiyrpwe;jJ. 

 Njf ed;dpiyia cz;lhf;fy;. 

 mt;thW cz;lhf;fpa Njf epiyiaf; fhj;jy;. 

 me;epiyf;F mopit cz;lhf;Ffpd;w tpahjpfis mopj;jy;> Mfpa Kj;njhopy;fisAk; nra;J 

clypy; vd;Wk; ,sikia epiyngwr; nra;tjhy; <rDf;F xg;ghdjhFk;. 

 ml;lkh rpj;jpfisAk;> fha rpj;jpiaAk; mspf;f ty;yJ. 

 ,J gtok; fdpe;jhnyhj;j nrk;Nkdpauhk; rptgpuhid xf;Fk;. 

Njhlq;fs;: (Impurities) 

,aw;ifapNyNa ,urj;jpw;F ,Utiff; Fw;wq;fs; cz;L. 

 1. Njhlk; - 8> 2. rl;il(ftrk;) - 7. 



 

 

  



 

 

 3.1 Table for impurities of mercury 

t. 

vz; 

Njhlk; rl;il 

ngau; Neha; ngau; Neha; 

1 cz;Bdk; #iy ehfk; %yk; 

2. nfsby;ak; fghyNeha; tq;fk; Fl;lk; 

3. metu;j;jk; gpuik kyk; mwptpd;ik 

4. rq;fuk; jhJel;lk; mf;fpdp jhfNkhfk; 

5. rz;lj;Jtk; re;jhgk; tplk; kuzk; 

6;. gq;Fj;tk; jhfk; fpup rhl;bak; 

7;. rkyj;tk; Ruk;> %u;r;ir rgyk; tPupa ehrk; 

8. rtp\j;Jtk ruPu ,isg;G.   

 

 - Njiuau; Nrfug;gh. 

,Nj Nghy Njiuau; $Wk; NtW tif vz; tifj; Njhlq;fSk;> mfj;jpau; $Wk; VO tifj; 

Njhlq;fSk; cs;sd.  

rpj;ju;fs; ,j;Njhlq;fis ePf;Fk; topKiwfisAk;> ePf;fpagpd; ,urk; milAk; 

khw;wq;fisAk; $wpAs;sdu;. Rj;jp Kiwfs; Njiuau; fupry; 300> Nghfu; 7000> kw;Wk; 

mfj;jpau; gupG+uzk; 400 Nghd;w E}y;fspy; kpfj;njspthff; $wg;gl;Ls;sJ. ,urj;jpd; 

ew;Fzk;> jPf;Fzk; kw;Wk; ,urk; gifj;jhy; nra;Ak; Fzk; Nghd;wtw;iwAk; kpfj;njspthff; 

$wpas;sdu;. NkYk; kdpjj; jtWfshy; Rj;jp Kiwapy; NeupLk; gpiofshy; Nehahspf;;F fhZk; 

eQ;Rf;FwpFzq;fisAk; mtw;iw Kw;wpYk; ePf;Fk; eQ;R KwpT KiwfisAk; tpsf;fkhff; $wp 

vr;rupj;Js;sdu;. 

er;Rj;jd;ikia ePf;fp kUe;jhf Kbf;f Ntz;ba gy;NtW topKiwfisAk; $wpAs;sjhy;> 

,urj;jpd; Fw;wq;fis ePf;fpdhy; mJ vt;tifahd Neha;fisAk; Fzkhf;Ftjpy; rpwe;jJ vd;gij 

rpj;ju;fs; Iakw czu;e;Js;sdu; vd;gJk; njspthfpwJ. NkYk;> ,e;j eQ;R FwpFzq;fis 

Mtzg;gLj;jpAs;s tpjk; jw;fhyj;jpy; kUe;jpaypy; $wg;gLk; side effect, adverse effect 

Nghd;wtw;wpid newpg;gLj;Jk; kUe;jpay; Jiwapd; Pharmaco vigilance gpuptpd; 

Kd;Ndhbfshf rpj;ju;fs; jpfo;e;Js;sdu;; vd;gij mwptpf;fpd;wJ. 

vdNt ,urj;jpd; Rj;jp KiwfSf;F kpf mjpf Kf;fpaj;Jtk; jug;gl;Ls;sJ. MapDk;> filfspy; 

fpilf;Fk; ghjurj;ij thq;fp Rj;jp nra;tijf; fhl;bYk; ,ypq;fj;jpypUe;J vLf;fg;gLk; thiy ,urNk 

er;Rj;jd;ik mw;wjhAk;> kUj;Jt Fzq;fspy; rpwe;jJ vd;gij rpj;ju;fs; mWjpapl;L $wpAs;sdu;. 



 

 

,jid nka;g;gpf;Fk; tifapNyNa jw;fhy Muha;r;rp KbTfSk; cs;sd. - Siddhar’s Methods Of 

Processing Therapeutic Mercury Venthamarai selvi J.P et., al 

,urk; NrUk; gpw kUe;Jfs;: 

1. ,ur gw;gk; - Njud; fhg;gpak;  

2. ,urr; nre;J}uk; - A+fp cyh 2000 

3. f];J}upf;fUg;G – rpj;j itj;jpaj; jpul;L 

4. gwq;fpg;gl;ilg; gjq;fk; - Gypg;ghzp itj;jpak; 500 

5. ,urf;fl;L – Njud; fhg;gpak; 

6. Fspif - Njud; fhg;gpak; 

7. FU Fspif – nfhq;fzu; thj fhtpak; 

8. G+uzr; re;jpNuhjak; - Njiuau; fupry; 300 

9. thj uhl;rrd; - mfj;jpau; itj;jpa ,uj;jpdr; RUf;fk; 

10. ,urj;ijyk; - Njiuau; ijy tu;f;fr; RUf;fk; kw;Wk; gy… 

2. gwq;fpr;rf;if- Smilax chinensis.Linn 

   NtW ngau;: kJ];kPfk;> kJ];kPfp> rPdg;gl;il> gwq;fpr;rf;if 

 ,J rPdh. [g;ghd; Kjypa Njrq;fSf;FupaNj MapDk; ,e;jpahtpYk; Vuhskhfg; 

gapuplg;gLfpd;wJ. 

gad;gLk; cWg;G:      fpoq;F (rhizome) 

Rit (Taste)     :  ,dpg;G (sweet) 

jd;ik (Potency):      jl;gk; (cold) 

gpupT (Bio– Transformation) : ,dpg;G (sweet) 

nra;if: (Activity) 

       clw;Njw;wp (Alterative) 

       Nkfg;gpzptpyf;fp (Anti-syphilitic) 

       fhkk;ngUf;fp (Aphrodisiac) 

       J}a;ikahf;fp (Depurative) 



 

 

 

 

 

nghJFzk;: (General character) 

     “jhfk; gythje; jhJel;lk; Gz;gpsit 

     Nkfq; fbfpue;jp tPo;%ye;-NjfKld; 

     Fl;il gfe;jNkw; nfhs;tkdk; Nghk;gwq;fpg; 

     gl;ilapid Ar;rupj;Jg; ghu;”;;.         

 -- Njiuau; Fzthflk; 

nghUs;: ,jdhy; ePu;Ntl;if> gw;gy thjNeha;fs;> Gz;> gpsit> ePupopT> fbtplk;> 

rpuq;F> %yKis> Klthjk;> Fiwthjk;> Iak;> kfue;jg;Gz;> the;jp ,it ePq;Fk;>Mz;ik cz;lhk;. 

gwq;fpg;gl;ilr; NrUk; gpw kUe;Jfs;:   

  gwq;fpg;gl;ilr; #+uzk; - mfj;jpau; fhtpak; 1>500 

   gwq;fpg;gl;il ,urhadk; - mfj;jpau; ,uj;jpd RUf;fk; 

   gwq;fpg;gl;il ,Nyfpak; - mfj;jpau; fhtpak; 1>500 

  gwq;fpg;gl;il gjq;fk; -   Gypg;ghzp itj;jpak; 500. 

3. ,ytq;fk; (Syzygium aromaticum.Linn) 

NtW ngau;: mQ;Rfk;> cw;flk;> fUtha;f;fpuhk;G> Nrhrk;> jpusp> tuhq;fk;. 

      ,J ,e;jpahtpYk; ,yq;ifapYk; gapuhfpwJ. 

gad;gLk; cWg;G  : nkhl;L (bud) 

Rit (Taste)   : fhuKk; tpWtpWg;GKs;sJ (pungent &acrid) 

jd;ik (Potency)  : ntg;gk; (hot) 

gpupT (Bio-Transformation): fhu;g;G (pungent) 

nra;if: (Activity) 

     ,rptfw;wp (Anti-Spasmodic) 

     mfl;Ltha;tfw;wp (Carminative) 

     grpj;jPj;J}z;b (Stomachic) 

nghJ Fzk;: (General Charecters) 

    “gpj;j kaf;fk; NgjpnahL the;jpAk;Nghk; 



 

 

    Rj;jtpuj; jf;fLg;Ge; Njhd;WNkh- nkj;j 

    ,ytq;fq; nfhz;ltUf; Nfw; RfkhFk; 

    kykq;Nf fl;Lnkd tho;j;J.” 

    “Rf;fpyel; lq;fu;z #u;tpaq;f yhQ;rde;jhl; 

     rpf;fy;tplhr; ru;th rpag;gpzpA- kf;fpf;Fl; 

    lq;fg; g+NthL jupglUe; Njhd;wpypy; 

tq;fg;g+ NthLiuj;J th”.     

 -- mfj;jpau; Fzthflk;. 

nghUs;: kaf;fk;> Ngjp> the;jp> FUjpf;fopr;ry;> ehl;gl;l fopr;ry;> vUtha;f;fLg;G> 

nrtpNeha;> Mraq;fs; Ie;jpYk; tUk; ehl;gl;l jPuh gpzpfs;> rpte;j kr;rk;> fWj;j kr;rk;> 

fz;zpy; G+> gilfs; Mfpatw;iw ePf;Fk;. 

,ytq;fk; NrUk; gpw kUe;Jfs;: 

1. ,ytq;fj; ijyk; -- Njiuau; ijytu;f;fk;. 

2. ,ytq;f ,sfk;  -- Njiuau; akfntz;gh. 

3. .gof;fpuhk;G gf;Ftntz;nza; -- mfj;jpau; ead tpjp. 

4. .,urfe;jp nkOF – Gypg;ghzp itj;jpak; 500. 

5. ,ytq;fhjp khj;jpiu – rpj;j itj;jpaj; jpul;L. 

6. kfhVyhjpf; Fspif -- rpj;j itj;jpaj; jpul;L. 

4. jpg;gpyp – Piper longum 

NtW ngau;: Mu;fjp> cz;ruk;> cyitehrp> fhkd;> Flhup> ghzk;> Nfhyfk;> Nfhyp> 
NfhioaWf;fp> ryk;> rhb> Jstp> khfjp> fid> nrsz;b> jz;Lyp> fzk;> fypdp> 
gpg;gpyp> itNjfp> mk;G> MjpkUe;J. 

,J nfhb tifiar; rhu;e;jJ. ,J njd;dpe;jpahtpYk; tq;fhsj;jpd; fPo;g;ghfq;fspYk; 
gapuplg;gLfpd;wJ. ,jw;F kpsifg; ghu;f;fpYk; fhuk; mjpfk;. ,jpy; ,Utif cz;L. xd;W 
muprpj;jpg;gpyp> kw;nwhd;W ahidj;jpg;gpyp. 

gad;gLk; cWg;G : fha;> muprp 

cyu;e;j jpg;gpyp (Dried Fruit) 

Rit (Taste)   :  ,dpg;G (sweet) 

jd;ik (Potency)  :  ntg;gk; (hot) 

gpupT (Bio-Transformation): ,dpg;G (sweet) 

nra;if: (Activity) 



 

 

  ntg;gKz;lhf;fp (Stimulant) 

  mfl;Ltha;tfw;wp (Carminative) 

 

 

 

Fzk;: (Characters) 

 ,jdhy; ,Uky;> Fd;kk;> ,iug;G> Iag;gpzp> <is> ghz;L> kaf;fk;> Ritapd;ik> 

nghUky;> jiytyp> %u;r;ir> ePNuw;wk;> njhz;ilNeha;> %f;F> fz;> fhJ Neha;fs;> 

GONeha;fs;> fz; ,Lf;F Mfpait ePq;Fk:;; ePw;w tpe;J ,WFk;. 

 “,Uky; Fd;kk; ,iug;G fag;gpzp 

  <is ghz;L re;ahrk; mNuhrfk; 

 nghUky; Cij rpug;gpzp %u;r;irNeha; 

  G+upf; FQ;ry Njhlk; gPypfKk; 

 tUk yg;ngUf; NfhL kNfhjuk; 

  thjk; MjpKj;NjhlQ; Ruq;Fspu; 

 ngUkhiyg;Gup Nkfg; gplfKk; 

  NgUe; jpg;gpypg; Nguq;Fiuf;fNt.” 

- Njud; Fzthflk; 

5. fUk;G nty;yk; -- Saccharam officinarum.Linn 

NtW ngau; (fUk;G): Gdw;G+rk;> ,f;F> Nta; 

,J ,e;jpah KOtjpYk; gapuplg;gLk; nrb. ,jpy; gy tif cz;L.  

gad;gLk; cWg;G: rhW> ru;f;fiu> nty;yk;> Ntu;> fhb> fw;fz;L 

Rit (Taste)   : ,dpg;G (sweet) 

jd;ik (Potency)  : rPjk; (cold) 

gpupT (Bio-Transformation): ,dpg;G (sweet) 

nra;if (Activity): 

    cs;soyhw;wp (Demulcent) 

   mOfyfw;wp  (Antiseptic) 

   Fspu;r;rpAz;lhf;fp (Refrigerant) 



 

 

   rpWfopr;rYz;lhf;fp (Mild purgative) 

rpWePu;g;ngUf;fp (Diuretic) 

   clYukhf;fp (Nutritive) 

ru;f;fiu: 

    mOfyfw;wp (Antiseptic) 

    cs;soyhw;wp (Demulcent) 

nghJ Fzk;: 

  “Fd;k gpj;jk; Nghf;Fkjp Nfhiojid Az;lhf;Fe; 

   Jd;kyj;Jl; fPlj;ijj; Njhw;Wtpf;Fk; -- ed;ikNghy; 

   nky;ykJ ePiu tpistpf;Fk; khkJu  

   nty;ynkd ehSk; tpsk;G.”         

-- mfj;jpau; Fzthflk;. 

nghUs;: ,J gpj;jFd;kj;ijg; Nghf;Fk;. Mdhy;> Iaj;ijAk; tapw;Wg;GOf;fisAk;> ePupopT 
NehiaAk; cz;lhf;Fk;. 

mDghdk;: (vehicle) gid nty;yk;   

gid nty;yk; (Palm jaggery)-- Borassus flabellifer.Linn 

,J ,e;jpah KOtJk; jhdhf Xq;fp tsUk; kuk;. .,iy> kl;il> G+> Ntu;> fs;> nty;yk;> 

fw;fz;L ahTk; kUe;JfSf;Fg; gad;gLfpd;wd. 

nghJ Fzk;:  

 “ ….  ….  …. jq;F gid 

nty;yj;jhy; thjgpj;jk; tPWfgQ; rd;dpNeha;  

ty;yUrp Fd;kkW khy;.”    

---mfj;jpau; Fzthflk; 

nghUs;: ,jdhy; Kf;Fw;wj;jhy; tUk; gpzpfSk;> Kg;gpzp> Ritapd;ik> Fd;kk; ,it ePq;Fk;. 

,k;kuj;ijg; gPkDf;F xg;ghfTk;> gPkid ,urj;Jf;F xg;ghfTk; $wpAs;sjdhy;> ,jd; FUj;Jr; 

rhw;wpdhy; ,urk; gw;gkhFk;. ,f;fs;spdhy; ghlhzq;fs; J}a;ik MFk;.-Siddha materia  medica, 

plants divition. Page no. 656-657. 

nkOF (waxy in nature): 

,ay; (Definition): 



 

 

ve;j nkOF nra;ag;gl Ntz;LNkh> mjpy; NrUk; kUe;Jr; ruf;Ffisj; J}a;ik nra;J 

miuj;Njh my;yJ RUf;Ff; nfhLj;Njh vLj;J itj;J nkOF gjj;jpy; vLg;gjhFk;. 

nra;Kiw (Method of Preperation) 

,/J ,uz;L tifg;gLk;  (1) miug;G nkOF> (2) RUf;F nkOF. 

(1) miug;G nkOF:  

,J rpy ,urf;fyg;Gs;s ruf;Ffis (m) cg;gfisj; jdpj;jhtJ> mtw;Wld; rpy filr;ruf;Ffisr; 

Nru;j;jhtJ rpy rhWfshyhtJ> NjdhyhtJ my;yJ nty;yj;jhyhtJ miuj;J nkOFg; gf;Ftkhfr; 

nra;Jnfhs;tJ. v-fh:- ,ur nkOF> ,bty;yhjp nkOF. 

(2) RUf;F nkOF: 

,J rpy ,urr; ruf;FfisahtJ> ghlhzq;fisahtJ> rPtg;nghUl;fisahtJ rpy %ypifr; 

rhWfshyhtJ my;yJ ijyq;fshy; RUf;Ff; nfhLj;J> mit ,sfp nkOFg; gf;FtkhFk; NghJ> vLj;Jf; 

Fopf;fy;ypypl;Lg; gf;Ftkhf miuj;J vLj;J itj;Jf; nfhs;tJ. v-fh:- fpspQ;ry; nkOF> ,ypq;f 

nkOF. 

ghJfhg;G: 

 J}a;ikahd <ug;gjkw;w fz;zhbg; ghj;jpuq;fspy; %b itf;fNtz;Lk;. 

fhyf;nfL::  

5 Mz;Lfs; td;ik cilaJ. 

What is Mezhugu? 

Mezhugu is one of the 32 types of internal medicines described in siddha system with  

a waxy consistency. Mostly it is a herbo-mineral preparation, consists of Mercury and 

mercurial salts, Paadanam (Poisonous), Kaarasaaram (Salts) and Uba rasam (Animal 

products)and are processed with herbal juices. Most of the drugs in this type are made by the 

grinding process only. So, siddhars like alchemy scientists  has chosen the ingredients very 

carefully in the basis of ‘Sathru’ (Antagonist) , ‘Mithru’ (agonist) to nullify the toxicity and 

to potentiate the active principles of the drug respectively.  These preparations are not 

chewable, and given with the vehicle ‘Palm jaggery’. Which is a good anti-dote for mercurial 

poisoning. Also, the drug is given as embedded in the vehicle to reach the gastric area 



 

 

without making contact in buccal cavity. Because, the buccal mucosa is highly sensitive to 

the drug reactions.  

In another school of thought, Mezhugu is a one of the by product in the process of  

alchemy to attain the Gold as a goal. Almost all the siddhar’s were explaining about this type. 

So, the importance of this kind of drug is clearly exposed. 

 

 

Few Other Mezhugu Names: 

 Drug name   Book name    PageNo. 

 1. ,bty;yhjp -  Gypg;ghzp itj;jpak; 500   130-131 

 2. ,urfe;jpnkOF -   Gypg;ghzp itj;jpak; 500  132-134 

 3. fe;jpnkOF -  rpj;j itj;jpaj; jpul;L  134 

 4. ee;jpnkOF -  rpj;j itj;jpaj; jpul;L  135-139 

 5. Fd;kf; FNlhup -   rpj;j itj;jpaj; jpul;L  134-135 

 6. etcg;G nkOF -  rpj;j itj;jpaj; jpul;L  139-140 

 7. gQ;r#j nkOF –  A+fp fupry; -151   141-142 

 8. kfhtPu nkOF -    rpj;j itj;jpaj; jpul;L  142-143 

 9. kyf;Flhu nkOF -  rpj;j itj;jpaj; jpul;L  143 

 10. ,e;Jtu;z nkOF -  A+fp fupry; -151   143-144 

3. 2. Modern Aspect: 

 

 

 

 

 

 
 



 

 

1. Mercury: 

Chemical aspect of mercury:  

 Date of Discovery: Known to the ancients 

 Discoverer:  Unknown 

 Name Origin:  After the planet Mercury 

 Symbol Origin:  From the Latin word hydrargyrum (liquid silver) 

 Uses:  Thermometers, barometers, fluorescent lamps, batteries 

 

 

 Obtained From:  Cinnabar ore (HgS) 

 HgS + O2   
------------->   

Hg + SO2 

Basic Information 

Name:    Mercury 

Symbol:    Hg 

Atomic Number:   80 

Atomic Mass:   200.59 amu 

Melting Point:   -38.87 °C (234.28 K, -37.966 °F) 

Boiling Point:   356.58 °C (629.73 K, 673.844 °F) 

Number of Protons/Electrons: 80 

Number of Neutrons:  121 

Classification:   Transition Metal 

Crystal Structure:   Rhombohedral 

Density @ 293 K:   13.456 g/cm
3
 

Colour:    Silver 

Symbol of mercury: 

 Atomic Structure: 

http://www.chemicalelements.com/groups/transition.html


 

 

 

 

 

Number of Energy Levels: 6 

First Energy Level: 2 

Second Energy Level: 8 

Third Energy Level: 18 

Fourth Energy Level: 32 

Fifth Energy Level: 18 

Sixth Energy Level: 2 

 

The history of mercury and its Uses:  

 The line between alchemy and medicine was not always clear. But, even 5000 years 

before siddhar’s were so clear and explained about the mercurial usage and the alchemy 

process to make it as gold in their classical literatures. Their knowledge is really amazing 

why they have chosen the mercury to make gold. Because the atomic science proves that the 

atomic numbers are so close( Hg-80; Au-81). After the very long period, in 2
nd

 century only 

in China, the study of mercury centered on a search for an elixir of life to confer longevity or 

immortality. The prominent Chinese alchemist Ko Hung, who lived in the 4th century, 

believed that man is what he eats, and so by eating gold he could attain perfection. Ko 

Hung’s other uses for cinnabar included smearing it on the feet to enable a person to walk on 

water, placing it over a doorway to ward off thieves, and combining it with raspberry juice to 

enable elderly men to be get children. 

 In the era before antibiotics, sexually-transmitted diseases were deadly. Some scholars 

believe that syphilis was the most critical medical problem of the first half of the 16th 

century. In the desperate search for a cure, it was almost inevitable that various forms of 

mercury would be tried. Indeed, the treatment appeared to benefit some patients. While it is 

unclear whether mercury actually did cure syphilis (some cases of the disease resolve 

spontaneously), the use of mercury therapy continued into the early 20th century. 



 

 

 Sublimate of mercury is in certain countries still used as an antiseptic for wounds. It 

was used in large quantities during the World Wars, triggered by the largely increased use of 

Hg in explosives. Sublimate was also used for preserving wood. Now a days, the use of Hg in 

medicine, pharmaceutical products, and gold mining has been prohibited or restricted in 

industrialized countries, but is still a topic of large concern for the population in many other 

countries. 

Incompatible Materials for Mercury:  

Mercury is incompatible wlth Acetylene and Acetylene derivatlves, Amines, 

Ammonia, 3-bromopyne, Boron di-iodo sulphide, Methyl acetate,  Sodium carbide, heated 

Sulphuric Acid, Nitric acid, Alcohol mixtures, Tetracarbonyl oxygen mixtures, Alkynel sllver 

perchlorate mixtures, halogens [i.e. chlorine, bromine and strong oxidizers, i.e. chlorine 

dioxide, perchlorates.] 

Mercury can make copper alloys, additionally, mercury can react with many metals 

[i.e, calcium, lithium, potassium, sodium, rubidium, aluminium to form amalgams.] 

The average half-time for clearance of Mercury for different parts of the human body is as 

follows: Lung, 1.7 days; Head 21 days; Kidney region 64 days; Chest 43 days; Whole body 

58 days.- library.thinkquest.org/C0125204/importance/medical.htm 

The symptoms of over-exposure to Mercury are as follows: 

 Long-term exposures to Mercury vapours present a severe health hazard. When 

inhaled, Mercury will be rapidly distributed throughout the body. During this time, Mercury 

will cross the blood-brain barrier, and become oxidized in the Hg IV oxidation state. The 

oxidized species of Mercury cannot cross the blood-brain barrier and thus accumulates in the 

brain. Mercury in other organs is removed slowly from the body via the kidneys 

Long-term inhalation, over-exposures can lead to the development of a wide variety 

of symptoms including the following: excessive salivation, gingivitis, anorexia, chills fever, 

cardiac abnormalities, anaemia, digestive  problems, abdominal pains, frequent urination, an 

inability to urinate, diarrhoea, peripheral neuropathy, numbness, weakness, or burning 

sensations in the hands or foot, tremors in the hands, fingers, eyelids, lips, cheeks, tongue, or 

legs, alteration of tendon reflexes, slurred speech, visual disturbances, and deafness. Allergic 

reactions like breathing difficulty may also occur in sensitive individuals. 

The principal target organ associated with chronic Mercury exposures via inhalation 

is the central nervous system. Such exposures lead to the development of "Erythism". This 



 

 

syndrome consists of subtle or dramatic changes in behaviour and personality depression, 

fearfulness, restlessness, irritability, timidity, and indecision. These psychic and behavioral 

characteristics are often accompanied by insomnia, drowsiness, headache, fatigue. In 

advanced cases, memory loss, hallucinations, and mental deterioration may occur. The 

Mercury can include loosening of the teeth, inflammation of the mucous membranes a 

darkblue line appearing along gingival margins, abnormal blushing, excessive sweating, 

rashes. Reproductive effects, sexual disorders, and impotence may also develop in the event 

of Mercury over-exposure. –Dalby et., al 

 These signs and symptoms were elaborately discussed so early in siddha system, also 

suggesting the curative treatment for these complaints. Not only for mercury, siddhar’s were 

explained about 25 types of ULOGANGAL (metals), 64 types of PAADANAM (poisons or 

mercurial compounds), and 120 types of UBARASAM (salts and animal parts) in very detailed 

manner even before the other civilisations were emerged. 

2. Long Pepper (THIPPILI) : Piper longum 

Kingdom: Plantae 

(unranked): Angiosperms  

(unranked): Magnoliids  

Order: Piperales  

Family: Piperaceae  

Genus: Piper 

Species: P. longum 

     - Bentham and Hooker Classification. 

Uses : 

 Piper Longum or Long Pepper is good for Aromatic, stimulant, carminative actions 

and used in constipation, gonorrhea, paralysis of the tongue, advised in diarrhoea, cholera, 

scarlatina, Chronic Malaria, Viral hepatitis etc.,Piper Longum is most commonly used to treat 

respiratory infections such as, bronchitis, cough, asthma and also in stomachache, diseases of 

 

http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Angiosperm
http://en.wikipedia.org/wiki/Magnoliid
http://en.wikipedia.org/wiki/Piperales
http://en.wikipedia.org/wiki/Piperaceae
http://en.wikipedia.org/wiki/Piper_(genus)


 

 

the spleen, tumors. When applied topically, it soothes and relieves muscular pains and 

inflammation. In Ayurvedic medicine, it is said to be a good rejuvenator. Piper Longum helps 

to stimulate the appetite and it dispels gas from the intestines. An infusion of Piper Longum 

root is used after birth to induce the expulsion of the placenta. It is used as sedative in 

insomnia and epilepsy. Also as cholagogue in obstruction of bile duct and gall bladder. 

The fruits contain 1% volatile oil, resin, a waxy alkaloid, a terpenoid substance and 

alkaloids piperine and piperlongumine. The roots contain piperine, piperlongumine or 

piplartine. The seeds contain sylvatin, sesamin and diaeudesmin. Two new alkaloids (i.e) 

piperlongumine (piplartine) and piperlonguminine  from roots and stem bark were isolated. 

Piperlingumine, piperlonguminine, piperine and sesamin isolated from roots. Two new 

piperidine alkaloids – pipermonaline and piperundecalidine-isolated from fruit and their 

structure determined. Isolation and structure determination of three new pyrrolidides-

brachyamide A, brachyamide B and brachystine are under process. - Constituents of 

Chinese Piper species and their inhibitory activity on prostaglandin and leukotriene 

biosynthesis in vitro 

Properties 

Pippali, when fresh and wet, is sweet in taste, sweet in the post digestive effect and has cold 

potency and heavy attribute. On drying, it is pungent in the taste, pungent in the post 

digestive effect and semi-hot in potency. It possesses light, sharp and fresh pippali, alleviates 

pitha but aggravates vatha and kapha doshas. On the contrary, the dry pippali, which is 

commonly used, alleviates vatha but aggravates pitha dosha. It is an appetizer, digestant, 

rejuvenative, febrifuge and a brain tonic and alleviates all the three doshas..White N.B et.,al 

3. China Root (PARANGICHAKKAI): Smilax chinensis  

Classification: 

Kingdom Plantae 

Phylum Streptophyta  

Class Liliopsida  

Order Liliales  

 

http://ecat-dev.gbif.org/usage/106147210
http://ecat-dev.gbif.org/usage/106171079
http://ecat-dev.gbif.org/usage/106260978
http://ecat-dev.gbif.org/usage/106282610


 

 

Family Smilacaceae  

Genus Smilax 

Species Smilax 

chinaensis 

      - Bentham and Hooker Classification. 

Smilax chinensis L. (Liliaceae) is a deciduous climber with rounded leaves and red 

berries. The root tubes of which furnish the drug known as china root. It is found in the south 

Indian states namely Andhra Pradesh, Karnataka and Tamil Nadu (Lee H and Lin JY, 1988). 

Several species of Smilax are well known Chinese traditional medicines used as anti-

inflammatory, antioxidants, anti-cancer and analgesic agents. The tubers of Smilax chinensis 

have been widely used in Chinese traditional medicine for treatment of diverse diseases, 

especially for pelvic inflammation and chronic  pelvic inflammation (Cui MF, 2001 ; He YL, 

2002; Zheng JZ,1996; Qiu RQ, 1997). In folklore medicine, it normalizes the glycemic 

control in diabetes (Wong et al., 2001). In previous study, hypoglycemic and hypolipidemic 

activity of Smilax chinensis L. in alloxan induced diabetes in albino wistar rats was reported.  

The preliminary phytochemical investigation was carried out for the two different 

extracts obtained from the crude drug. It revealed the presence of Alkaloids, Flavanoids, 

Gums & Mucilage, Glycosides, Saponins, Terpenes and Tannins. -Chinese Herbal Medicine: 

Materia Medica, Third Edition by Dan Bensky, Steven Clavey, Erich Stoger, and Andrew 

Gamble 2004 

4. Clove (ILAVANGAM): Syzygium aromaticum: 

Kingdom: Plantae 

Phylum: Angiosperms  

Order: Myrtales  

Family: Myrtaceae  

Genus: Syzygium  

Species: S. aromaticum 

http://ecat-dev.gbif.org/usage/106286288
http://ecat-dev.gbif.org/usage/106312108
http://en.wikipedia.org/wiki/Plantae
http://en.wikipedia.org/wiki/Angiosperm
http://en.wikipedia.org/wiki/Myrtales
http://en.wikipedia.org/wiki/Myrtaceae
http://en.wikipedia.org/wiki/Syzygium


 

 

    - Bentham and Hooker Classification. 

Cloves (Syzygium aromaticum) are the aromatic dried flower buds of a tree in the 

family Myrtaceae. Cloves are native to the Maluku islands in Indonesia and used as a spice in 

cuisines all over the world.  

Since Cloves are high altitude plants, they grow only in such a climatic conditions 

available regions like Indonesia, India, Madagascar, Zanzibar, Pakistan,and Sri Lanka. The 

clove tree is an evergreen that grows to a height ranging from 8–12 m, having 

large leaves and sanguine flowers in numerous groups of terminal clusters. The flower buds 

are at first of a pale color and gradually become green, after which they develop into a bright 

red, when they are ready for collecting.  

Traditional medicinal uses:  

Cloves are regularly  used for more years in Indian  medicine, Chinese medicine, and 

western herbalism and dentistry where the essential oil is always  used as a very good 

painkiller, an anodyne for dental emergencies. It also helps to decrease infection in the teeth 

due to its antiseptic properties. 

Cloves may be used internally as a tea and topically as oil for hypotonic muscles, 

including for multiple sclerosis. This is also found in Tibetan medicine. Western studies have 

supported the use of cloves and clove oil for dental pain. However, studies to determine its 

effectiveness for fever reduction, as a mosquito repellent and to prevent premature 

ejaculation have been inconclusive. Clove may reduce blood sugar levels. 

Chemical constituents :  

Volatile oil (Clove oil) 14%-20% 

   Eugenol  70%-90% 

   Vanillin 

   Caryophyllene 

   d-Acetyl eugenol 4% 

Tannin : Gallotannic acid 10-13% 

Active compounds:   Structure of  Eugenol
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http://en.wikipedia.org/wiki/Herbalism
http://en.wikipedia.org/wiki/Dentistry
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The compound euginol is responsible for most of the characteristic aroma of cloves. 

Eugenal comprises 72-90% of the essential oil extract from cloves. Other important essential 

oil constituents of clove oil include Acetyleugenol, Beta-caryophyllene and Vanillin; 

Crateogolicacid; Tannins, Gallotannic acid, Methyl salicylate (pain killer). The flavonoids, 

Eugenin, Kaempherol, Rhannetin, and Eugenitin; Triterpenoids like oleanolic acid, 

Stigmasterol and Campesterol and several Sesquiterpenes are present. -Dalby, Andrew et., al 

 

 

 

 

5. Sugar Cane Jaggery (Saccharum officinarum): 

Kingdom: Plantae 

Phylum: Monocots 

Order: Poales 

Family: Poaceae  

Subfamily: Panicoideae  

Tribe: Andropogoneae  

Genus: Saccharum 

Species 
Saccharum 

officinarum 

- Bentham and Hooker Classification. 
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  Jaggery (also transliterated as jaggeree) is a traditional unrefined non-centrifugal 

whole cane sugar consumed in Asia, Africa, Latin America, and the Caribbean.
[1]

 It is a 

concentrated product of cane juice without separation of the molasses and crystals, and can 

vary from golden brown to dark brown in color.
[1]

 It contains up to 50% sucrose, up to 20% 

invert sugars, moisture content of up to 20%, and the remainder made up of other insoluble 

matter such as wood ash, proteins and bagasse fibers.
[1]

.Jaggery is also effective in easing 

stomach acidity.
 

Without doubt is rich in the vitally important mineral salts: 2.8 grams per 100 grams, 

that is to say 28 grams per kilogram, while only 300 milligrams per kilogram is found in 

refined sugar. Magnesium strengthens the nervous system & potassium is vital to conserve 

the acid balance in the cells and combats acids and acetone. Jaggery is very rich in iron, 

which, a composite of hemoglobin to prevent anemia.Jaggery is processed the natural way & 

no chemicals are added at any stage of its processing.Jaggery is often called the 'medicinal 

sugar. It is also very useful in health problems like Dry Cough, Cough with Sputum , 

Indigestion and Constipation.  Sahu, Anand P.; Saxena, Ashok K. (October 1994). -

"Enhanced Translocation of Particles from Lungs by Jaggery". Environmental Health 

Perspectives (Brogan &#38) 102 (S5): 211–214.  

Ancient medical scriptures dating back to 5000 years state how it purifies the blood, 

prevents rheumatic afflictions and disorders of bile and possesses nutritive properties of high 

order. 

3.3. Siddha aspect of the disease: 

 rpj;j kUj;Jtj;jpy; nghUj;J> re;J my;yJ %l;Lfspy; cz;lhFk; gy;NtW Neha;fs; thj 

Neha;fs; 80d; fPo; tifg;gLj;jg;gl;Ls;sJ. ,e;j vz;gJ Neha;fspy; 30 Kjy; 40 Neha;fs; 

vd;Gfs; kw;Wk; mtw;wpd; nghUj;Jfspy; cz;lhFk; gy;NtW Neha;fs; MFk;. NkYk;> 

Nguhrpupau; f.e.Fg;Grhkp Kjypahu; mtu;fshy; njhFf;fg;gl;l rpj;j kUj;Jtk; vd;w E}ypy; 

cs;s rghgjp ifNal;bypUe;J vLf;fg;gl;Ls;s njhFg;gpy; 10 tifahd fPy;thA Neha;fSk; 

mtw;wpd; FwpFzq;fs; kw;Wk; kUj;Jt KiwAk; $wg;gl;ls;sJ.  

fPy;thA (Arthritis) 

NtW ngau;: re;J typ> %l;L typ> Nkf #iy> Klf;F thA> Mkthjk; 
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,ay;: ,J> fPy;fspy; tspf;Fw;wk; $b Nehia cz;lhf;Ftjhy;> fPy;thAnadTk;> %l;Lfspy; 

Nehia cz;lhf;Ftjhy; %l;Ltyp vd;Wk;> ,e;Neha; ngUk;ghd;ikAk; Nkfj;jpd; njhlu;G Nehahf 

tUtjhy; Nkf#iy vd;Wk;> G+l;Lfis Klf;fp itg;gjhy; Klf;FthA vd;Wk;> tapw;wpy; ke;jk; 

cz;lhfp Iaj;ijg; ngUf;fp ,e;Neha; cz;lhtjhy; Mkthjk; vdTk; ngau; ngw;wJ. fPy;fspy; 

tPq;FtJ> Fj;JtJ> NehtJ Kjypatw;iw cz;lhf;fp> klf;fTk;> ePl;lTk;> mirf;fTk; xl;lhkw; 

nra;J> gLf;ifapy; ,Uj;jp> IaKk; $l;b Ruk; Kjypa Jiz Neha;fisAk; cz;lhf;Fk; ,ay;Gila 

NehahFk;; 

  “tspA ikAe; jd;dpiy nfl;L  

   typAld; tPf;fr; RuKk; fha;e;J 

   %l;Lf NlhWk; KLf;fpNa nehe;J 

   %l;Lf ld;dpd; ePUk; Rue;J 

   Jhq;nfhzh typAld; nehe;jpL kk;Nk” – rghgjp ifNaL. 

 

 

Neha; tUk; top: 

 tspf;Fw;wj;ijj; J}z;Lk; nghUl;fisAz;zy; 

 Fspu;r;rp jUk; nghUs;fis cz;zy; 

 Fspu;fhw;wpyPLgly;  

 kioapy; eidjy; 

 gdpthilapy; gLj;jpUj;jy; 

 cau;e;j kiyapy; jq;Fjy; 

 Iaf;Fw;wj;ij J}z;Lk; nray;fs; nra;jy; 

 Nkf Neha;f;Fj; Jizaha; 

 jha; je;ij topaha; Nkw;$wpa fhuzq;fshy; fPy;thA cz;lhFk;. ,jid fPo;tU 

nra;Ashy; mwpayhk;. 

“tspjU fha;fp oq;F tiutpyh japyy;Nfhio 

Kspjapu; Nghd;kp Ff;F Kiwapyh Tz;b Nfhly; 

Fspu;jU tspapw; Nwfq; Fdpg;Gw Tyty; ngz;bu; 

Fspj;jU Kaf;fk; ngw;Nwhu; fbnray; fUtpahkhy;”  

---- rghgjp ifNaL 



 

 

Nehnaz; : gj;J 

 1. tspf;fPy;thA 

 2. jPf;;fPy;thA 

 3. Iaf;;fPy;thA 

 4. tspaoy;;;fPy;thA 

 5. tspIaf;;fPy;thA 

 6. moy;tspf;;fPy;thA 

 7. moy;Iaf;fPy;thA 

 8. Iatspf;;fPy;thA 

 9. Iaoy;fPy;thA 

 10. Kf;Fw;wf;fPy;thA 

 

 

 

tspaoy;;;fPy;thA: (Rheumatoid Arthritis) 

 “thjgpj; jf;fPy; tha;tpd; tUq;Fwp rhw;wf; Nfsha; 

 Vjkhu; ke;j Nkg;gk; ,iur;rYk; tapw;wpw; fhZk; 

 XjUq; Fj;jy; tPf;fk; Xa;jypy; vupr;r Yz;lhk; 

fhjW Kwf;f kpd;ik fha;r;rYk; fhZq; fz;lha;.”----- rghgjp ifNaL 

Description of the poem (line by line): 

thjgpj; jf;fPy; tha;tpd; tUq;Fwp rhw;wf; Nfsha; 

 - This is the primary symptos of this disease VathaPithaKeelVayu  

Vjkhu; ke;j Nkg;gk; ,iur;rYk; tapw;wpw; fhZk; 



 

 

 - The disease may present with indigestion, belching and increased bowl sounds. 

XjUq; Fj;jy; tPf;fk; Xa;jypy; vupr;r Yz;lhk; 

- Pricking pain, swelling present in all the joints and burning sensation is present 

during or after the rest. 

fhjW Kwf;f kpd;ik fha;r;rYk; fhZq; fz;lha; 

- Loss of sleep and pyrexia also present. 

 Kw;Fwp Fzq;fs;: 

 1. czT nrupahik 

 2. GspNag;gk; 

 3. tapw;Ws; fhw;Wf;$b mbf;fb fhw;Wg; gupjy; 

 4. kyr;rpf;fy; 

 5. cly;ngUj;jy; 

  



 

 

gpw;Fwp Fzq;fs;: 

; 1. kzpf;fl;L> fZf;fhy;> tpuy;fs; Mfpa fPy;fspy; rpte;J vupr;riyAk; typiaAk; 

cz;lhf;Fk;;;. 

 2. vspjpy; kUe;JfSf;F mlq;fhJ mlq;fpdhYk; kPz;Lk; tUtJkhapUf;Fk; 

3. fPy;fs; ahTk; fuL fl;bdJNghy; ePl;lTk; ed;wha; klf;fTk; Kbahj tz;zk; epiyj;J 

tplr; nra;Ak;. 

 4. J}f;fkpd;ik 

 5. gLf;ifapy; epiyahky; Gusy; 

 6. rpWRuk; MfpadthFk;. 

Kf;Fw;w NtWghL:  

jd;nray;> Gwnray;> epyj;jpy; vOk; jl;g ntg;g khw;wq;fs; Mfpatw;why; 

tspf;Fw;wk; kpFe;J> Iaj;ijj; jdf;Fj; Jiz nfhz;L tspapd; njhopy; nra;Ak;> fhy;fshfpa Ie;jpy; 

(mghd Kjypa Ie;J thAfspy;) guTfhy;> fPo;Nehf;Ff; fhy;fisj; J}z;lr;nra;J Kjypy; kpFe;j 

Fw;wq;fshfpa tspAk; IaKk; $b> fPy;fspy; typ Kjypadtw;iw cz;lhf;fp tPq;fp> ePu; 

Nfhu;j;jiyAk; mira xl;lhikiaAk; nra;tJ guTfhypd; njhopyhk;; Xuplj;jpYs;s tPf;fj;ij 

kw;Nwhuplj;jpw;F khw;WjYk; fPo;Nehf;Ff;fhypd; nrayhk;. vUTk; rpWePUk; fl;Lk;. 

 Nflile;j Fw;wj;jpd; mstha; clw;fl;Lfspy;> Kjypy; ,urKk; FUjpAk; NflilAk;. Mjyhy;> 

grpapd;ik> cly;ntSj;jy;> cly;Cjy;> vd;Dk; Neha;fisAk; njhlur; nra;Ak;. Neha; ePz;l ehs; 

epiyf;Fkhapd; kw;iwa clw;fl;Lfis KiwNa Nflilar; nra;J cly;td;ikiaf; nfLf;Fk;. 

ehb eil: 

 1. “thjj;jpy; Nrj;Jkkhfpy; typNahL tPf;fKz;lhk;” – mfj;jpau; ehb 

 2. “thl;bLk; Nrj;Jkj;jpy; te;jpLk; thjkhfpy;  

        ehl;ba fhy;fs; Nghy euk;ngy;yhk; typj;J epw;Fk” – mfj;jpa ehb 

 3. “mwpe;Jghu; thjNk jdpj;jjhdhy; 

    rupe;jplNt fhy;Klf;Fk;”     - mfj;jpau; uj;jpd RUf;fk; 

  



 

 

4. “jpUj;jkhk; thjj; NjhNl jPq;nfhL gpj;jQ; Nrupw; 

    nghUj;Jfs; NjhWk; nehe;J NghjNt gpbf;Fk;” – Nehapd; rhuk; 

 5. “fhzg;gh thjkPwpy; fhy;iffs; nghUe;jp NehFk;” – fhtpa ehb 

 6. “nrhy;ypa Iaj;NjhL gpj;jKk; $bw;whdhy;  

   ty;ypak; Nghyf; Fj;Jk; ike;jNd vYk;Gk; NjhYk;  

   ky;ypa ruPuk; NehFk; tupiraha;r; RuKk; fhZk;” – fhtpa ehb 

7. “thjnkDk; ehbaJ Njhd;wpy;  

   rPjke;jnkhLt apWnghUky; jpul;rpthA” – rjf ehb 

8. “,lkhd Nrj;Jkj;jpy; gpj;j ehb 

   vOe;jZfpy; tplKlNd tPf;f Kz;lhk;” – rjf ehb 

9. “fz;lhNah rpNyw;gdj;jpy; thj ehb 

   fye;jpl;lhy; tapWnghUky; fdj;j tPf;fk; 

   cz;lhFk; Xq;fhu rj;jp tpf;fy; 

   cWjpul;rp thA typ…  …..   …..  ……”  -- rjf ehb 

10. “tha;j;jpLk; thjkpuz;L nkhU rpNyj;k NkhLkhfpy; 

    Ca;j;jpLk; iffhy; nehe;J cau;fdj; jpLg;G NehFk;” – rjf ehb 

kzpf;fil E}y; : 81/2- 9 tpuy; msT. 

kUj;Jtk;: 

 ,e;Nehapy; jd;dpiy jpupe;j tsp> moy; Fw;wj;ijg; Nghf;Fk; nghUl;L the;jp 

nra;tpj;J> fopar; nra;a Ntz;Lk;  

the;jp fopr;rYf;F: 

 1. Nfhlh#up khj;jpiu 



 

 

 2. rQ;rPtp khj;jpiu ---- Nkw;$wpatw;wpy; VNjDnkhd;wpy; ,uz;L khj;jpiufis xU 

cr;rpf;fuz;b cj;jhkzpr; rhw;wpy; nfhL;f;f xd;W my;yJ ,uz;L Kiw the;jp cz;lhf;fpf; 

fopar;nra;Ak;. 

 3. khe;j vz;nza; miu Kjy; xU cr;rpf; fuz;b nfhLf;fyhk;. 

cs;Sf;F: 

 1. tq;fr;Rz;zk;> gts gw;gk; Xu; cSe;jsT gRk;ghypy; nfhLf;fyhk;. 

2. tq;fr;Rz;zk;> Kj;Jg;gw;gk;> jq;fg; gw;gk; Xu; muprpnail $l;bg; ghypy; 

nfhLf;fyhk;. 

ntspg;G+r;R: 

 1. Ff;fpy; ntz;nza; 

 2. fow;rp vz;nza; 

 3. cSe;J ijyk; Nkw;$wpatw;iwg; G+rpg; gl;b fl;lyhk;. 

 4. xw;wlkplf;$lhJ.    

Ref.no.1- cjputhj RNuhzpjk; (Udhira Vadha Suronitham) 

 

itfpjkha;f; fizf;fhY Koq;fhy; jhZ 

kw;flQ; re;JGw tbAk; tPq;fpr; 

nra;gpjkhQ; rpWtpuy;fs; kpfT nehe;J 

rpe;ijjL khwpNa rypg;Gz; lhFk; 

igfpjkhk; gapj;jpaj;jpy; thj kpQ;rpg; 

ghukh Aw;gtpj; joYz; lhFk; 

ca;rpjkh krdkJ jhDk; Ntz;lh 

cjputhjr; RNuhzpjj;jp DzHr;rp ahNk. 

Description of the poem (line by line)   -- A+fp itj;jpa rpe;jhkzp. 

itfpjkha;f; fizf;fhY Koq;fhy; jhZ kw;flQ; re;JGw tbAk; tPq;fpr; 

- Initially Swelling occurs in the ankle, knee joints and then gradually spreads to other 

flexing joints and dorsum of foot 

nra;gpjkhQ; rpWtpuy;fs; kpfT nehe;J rpe;ijjL khwpNa rypg;Gz; lhFk; 

- Severe pain in the fingers leads to altered mind and disgust 



 

 

igfpjkhk; gapj;jpaj;jpy; thj kpQ;rpg; ghukh Aw;gtpj; joYz; lhFk; 

- Aggravated Vadha humour coupled with Pitha leads to heaviness of body and 

increased body temperature 

ca;rpjkh krdkJ jhDk; Ntz;lh cjputhjr; RNuhzpjj;jp DzHr;rp ahNk. 

- There will be the reduction in natural desire on food intake and these are the features 

of Udhira Vadha Suronitham 

  



 

 

Ref No:2 gapj;jpa thj RNuhzpjk; (Paithiya Vadha Suronitham) 

czHr;rpaha; RNuhzpje;jhd; kpfnt Jk;gp 

Cf;fkha;j; Njfnkq;Fk; kpfNt nehe;J 

KzHr;rpaha; Koq;fhy;fs; Koq;if nahf;f 

Kidahd rpWtpuy; fd;dk; new;wp 

jzHr;rpaha;r; re;JrU thq;f nkq;Fe; 

jhl;bfkha;f; File;J RuK Kz;lhk; 

gzHr;rpaha;g; ghz;lJ nghd; Nkdp ahFk; 

gaj;jpathj RNuhzpjj;jpd; gz;G jhNd! 

Description of the poem (line by line)   -- A+fp itj;jpa rpe;jhkzp. 

czHr;rpaha; RNuhzpje;jhd; kpfnt Jk;gp Cf;fkha;j; Njfnkq;Fk; kpfNt nehe;J 

- Changes occur in the contour of blood and rapidly leads to generalized body 

weakness 

KzHr;rpaha; Koq;fhy;fs; Koq;if nahf;f Kidahd rpWtpuy; fd;dk; new;wp 

- Involvement of knee, elbow joints and also fingers, cheeks, forehead 

jzHr;rpaha;r; re;JrU thq;f nkq;Fe; jhl;bfkha;f; File;J RuK Kz;lhk; 

- Following the involvement of all joints, even in whole body, aggressive pain and 

fever occurs 

gzHr;rpaha;g; ghz;lJ nghd; Nkdp ahFk; gaj;jpathj RNuhzpjj;jpd; gz;G jhNd! 

- Anaemia will occur and leads to pallor of the body. These are the characteristic 

features of Paithiya Vadha Suronitham 

The predominant symptoms mentioned in the texts are Soolai (Throbbing pain), 

involvement of minor joints on early stage with morning stiffness. For this the numerous 

medications such as Rasaganthi mezugu, Idivallathy mezugu, Nandhi mezugu, Vaan mezugu, 

Ayaveeram, Arumugam, Sandamarutham, Kalameganarayana, Uloga mandooram 

Chendhurams etc are illustrated in the text.  

 

  



 

 

5. 2. Modern Aspect of  The Disease 

Rheumatoid Arthritis (RA) 

Etymology: 

The name is based on the term "rheumatic fever", an illness which includes joint pain 

and is derived from the Greek word rheuma (nom.), rheumatos (gen.) ("flow, current"). The 

suffix -oid ("resembling") gives the translation as joint inflammation that resembles 

rheumatic fever. The first recognized description of rheumatoid arthritis was made in 1800 by 

Dr. Augustin Jacob Landré-Beauvais (1772–1840) of Paris. 

History: 

The first known traces of arthritis date back at least as far as 4500 BC. A text dated 

123 AD first describes symptoms very similar to rheumatoid arthritis. It was noted in skeletal 

remains of Native Americans found in Tennessee. In the Old World, the disease is 

vanishingly rare before the 1600s. and on this basis investigators believe it spread across the 

Atlantic during the Age of Exploration. In 1859 the disease acquired its current name. 

Epidemiology: 

The incidence of RA is in the region of 3 cases per 10,000 populations per annum. 

Onset is uncommon under the age of 15 and from then on the incidence rises with age until 

the age of 80. The prevalence rate is 1%, with women affected three to five times as often as 

men. It is up to three times more common in smokers than non-smokers, particularly in men, 

heavy smokers, and those who are rheumatoid factor positive. A study in 2010 found that 

those who drank modest amounts of alcohol regularly were four times less likely to get 

rheumatoid arthritis than those who never drank. First-degree relatives prevalence rate is 2–

3% and disease genetic concordance in monozygotic twins is approximately 15–20%. It is 

strongly associated with the inherited tissue type Major histocompatibility Complex (MHC) 

antigen HLA-DR4 (most specifically DR0401 and 0404)—hence family history is an 

important risk factor. 

By the revised ARA criteria for the diagnosis of RA, giving a prevalence of 0.75%, 

projected to the whole population, this would give a total of about seven million patients in 

India. The reported prevalence of arthritis is very high in West Bengal (35%) and 

Maharashtra (27%). Arthritis prevalence is higher among females and in the richer population 



 

 

A higher percentage of males compared to females, urban compared to rural and richer 

compared to poorer respondents receive treatment for angina, arthritis and asthma. 

ETIOLOGY: 

Rheumatoid arthritis is an autoimmune disease. This means that the body's immune 

system mistakenly attacks the tissues it is supposed to protect. The immune system produces 

specialized cells and chemicals, which are released into the bloodstream and begin to attack 

body tissues.This abnormal immune response causes an inflamed, thickened synovium, the 

membrane that lines the joint. Inflammation of the synovium is called synovitis and is the 

hallmark of an inflammatory arthritis such as rheumatoid arthritis. 

As the synovitis expands inside and outside of the joint, it can damage the bone and 

cartilage of the joint and the surrounding tissues, such as ligaments, tendons, nerves, and 

blood vessels. 

1. A genetic link with HLA-DR4 and related allotypes of MHC Class II and the T 

cell-associated protein PTPN22. 

2. A undeniable link with cigarette smoking and the pathogenesis of rheumatoid 

vasculitis, a typical feature of this condition. 

3. A remarkable deceleration of disease progression in many cases by blockade of the 

cytokine TNF (alpha). 

4. A similar dramatic response in many cases to depletion of B lymphocytes, but no 

comparable response to depletion of T lymphocytes. 

5. A more or less random pattern of whether and when individuals predisposed are 

affected. 

6. The presence of autoantibodies to IgGFc, known as rheumatoid factors (RF), and 

antibodies to citrullinated peptides (ACPA). 

As with most autoimmune diseases, it is important to distinguish between the cause(s) 

that trigger the process, and those that may permit it to persist and progress. 

 

 



 

 

Possible infectious triggers: 

It has long been suspected that certain infections could be triggers for this disease. 

The "mistaken identity" theory suggests that an infection triggers an immune response, 

leaving behind antibodies that should be specific to that organism. The antibodies are not 

sufficiently specific, though, and set off an immune attack against part of the host. Because 

the normal host molecule "looks like" a molecule on the offending organism that triggered 

the initial immune reaction—this phenomenon is called molecular mimicry. Some infectious 

organisms suspected of triggering rheumatoid arthritis include Mycoplasma, Erysipelothrix, 

parvovirus B19 and rubella, but these associations have never been supported in 

epidemiological studies. Nor has convincing evidence been presented for other types of 

triggers such as food allergies.- Berlin Heidelberg New York, pp 240–255 

Epidemiological studies have confirmed a potential association between RA and two 

herpesvirus infections: Epstein-Barr virus (EBV) and Human Herpes Virus 6 (HHV-6). 

Individuals with RA are more likely to exhibit an abnormal immune response to the Epstein-

Barr virus. The allele HLA-DRB1*0404 is associated with low frequencies of T cells specific 

for the EBV glycoprotein 110 and predisposes one to develop RA. 

Clinical future of Rheumatoid Arthritis: 

 Although rheumatoid arthritis can have many different Clinical futures, joints are 

always affected. Rheumatoid arthritis almost always starts from the the joints of the hands 

(such as the MC joints), wrists, elbows, knees, ankles, and/or feet. The larger joints, such as 

the shoulders, hips, and jaw may be affected. The vertebrae of the neck are sometimes 

involved in people who have had the disease for many years. Usually at least two or three 

different joints are involved on both sides of the body, often in a symmetrical (mirror image) 

pattern. The usual joint symptoms include the following: 

Stiffness: The joints’ range of motion (the extent to which the appendage of the joint, such as 

the arm, leg, or finger, can move in different directions) may be reduced. Typically, stiffness 

is most noticeable in the morning for more then 30mts, and improves later in the day. 

Inflammation: Redness, tenderness, and warmth are the hallmarks of inflammation present 

around the affected joints. 



 

 

Swelling: The area around the affected joint is swollen and puffy. In later stages ‘spindle 

shaped’ swelling will be there. 

Nodules: These are hard bumps that appear on or near the joint. They often are found near 

the elbows. They are most noticeable on the part of the joint that just out when the joint is 

flexed. 

Pain: Pain can come from inflammation or swelling of the joint and surrounding tissues or 

from working the joint too hard. The intensity of the pain varies by the individual. 

Constitutional symptoms: Constitutional symptoms including fatigue, low grade fever, 

malaise, morning stiffness, loss of appetite and loss of weight are common systemic 

manifestations seen in patients with active rheumatoid arthritis. 

Disease process: 

The inflammation can destroy the cartilage, bone and ligaments and can eventually 

cause the joints to become deformed. Most often it is the smaller joints that are affected, such 

as the ones in the hands, feet, wrists, elbows, knees and ankles. 

However, the damaging effects don't stop there. Rheumatoid arthritis is considered a 

systemic disease, meaning it can affect other parts of the body as well. It can harm virtually 

every organ or system in the body including the heart, lungs, kidneys, blood vessels and skin. 

- Cooke TD et., al. 

Extra Articular Manifestations of RA: 

Skin: The rheumatoid nodule, necrotizing granuloma.  

Lungs: Fibrosis, Pleural effusions  

Kidneys: Renal amyloidosis  

Heart And Blood Vessels: Atherosclerosis, Myocardial infarction (heart attack), Stroke, 

pericarditis, endocarditis, left ventricular failure, valvulitis and fibrosis. 

Felty’s Syndrome- RA with Splenomegaly & neutropenia 

Sjögren's syndrome 

Ocular: Episcleritis, scleromalacia. 



 

 

Hepatic: Cytokine production in joints and/or hepatic Kupffer cells leads to increased 

activity of hepatocytes with increased production of acute-phase proteins, such as C-reactive 

protein, and increased release of enzymes such as alkaline phosphatase into the blood. 

Hematological: Anemia, Warm autoimmune hemolytic anemia. 

Neurological: Peripheral neuropathy and mononeuritis multiplex, carpal tunnel syndrome 

Osteoporosis: Local osteoporosis by inflammatory cytokines. and 

Lymphoma. 

Diagnostic Criteria: 

Revised American Rheumatism Association (ARA) Criteria for the Classification of 

Rheumatoid Arthritis (RA) 

For classification purposes, a patient is said to have RA if he or she has satisfied at least 4 of 

the following 7 criteria. Criteria 1 through 4 must have been present for at least 6 weeks. 

Patients with 2 clinical diagnoses are not excluded. Designation as classic, definite, or 

probable RA is not to be made. 

1. Morning stiffness: Morning stiffness in and around the joints, lasting at least 1 hour 

before maximal improvement. 

2. Arthritis of 3 or more joint areas: At least 3 joint areas simultaneously have had soft 

tissue swelling or fluid (not bony overgrowth alone) observed by a physician; the 14 possible 

joint areas are right or left proximal interphalangeal (PIP) joints, metacarpophalangeal (MCP) 

joints, wrist, elbow, knee, ankle, and metatarsophalangeal (MTP) joints. 

3. Arthritis of hand joints: At least I area swollen (as defined above) in a wrist, MCP or PIP 

joint. 

4. Symmetric arthritis: Simultaneous involvement of the same joint areas (see 2 above) on 

both sides of the body (bilateral involvement of PIPs, MCPs, or MTPs is acceptable without 

absolute symmetry). 

5. Rheumatoid nodules: Subcutaneous nodules, over bony prominences, or extensor 

surfaces, or in juxta-articular regions, observed by a physician. 

6. Serum rheumatoid factor: Demonstration of abnormal amounts of serum rheumatoid 

factor by any method for which the result has been positive in <5% of normal control 

subjects. A negative autoantibody result does not exclude a diagnosis of RA. 



 

 

7. Radiographic changes Radiographic changes typical of RA on posteroanterior hand and 

wrist radiographs, which must include erosions or unequivocal bony decalcification localized 

to or most marked adjacent to the involved joints (osteoarthritis changes alone do not 

qualify).  

Pathophysiology: 

 Swelling of Synovial lining Angiogenesis 

 Rapid division/growth of cells = Pannus formation 

Synovial thickening/hyperplasia 

Inflammatory vascularized tissue 

Generation of Metalloproteinases 

 Cytokine release 

Infiltration of leukocytes 

Change in cell-surface adhesion molecules & cytokines 

Destruction of bone & cartilage 

Immunology: 

 Macrophages: 

• Produce cytokines 

• Cytokines (TNF-α) cause systemic features 

• Release chemokines  recruit PMNs into synovial fluid/membrane 

 TNF-α & IL-1: 

• Proliferation of T cells  

• Activation of B cells 

• Initiates proinflammatory/joint-damaging processes 

 TH-1 cells: 

Mediate disease processes 

Activate B cells 

 B cells:  

Release cytokines 

Plasma cells that produce Ab 

     - Anderson’s pathology, page 1012-1014. 



 

 

 

 

Pinpointing and Diagnosing Rheumatoid Arthritis: 

Other inflammatory conditions, including polymyalgia rheumatica and ankylosing 

spondylitis, can also be accompanied by stiffness. But unlike rheumatoid arthritis, the 

stiffness is usually relieved by rest and is typically worse after activity or in the afternoon. 

Sometimes it is the presence of swelling and inflammation in particular joints that 

differentiates rheumatoid arthritis from other diseases. For example, osteoarthritis, one of the 

most common forms of arthritis, usually spares the wrist and what are known as the Meta-

carpophalangeal (MCP) joints, such as the knuckles. Rheumatoid arthritis, on the other hand, 

is more likely to occur in these joints. 



 

 

Doctors distinguish rheumatoid arthritis from rheumatic fever because the latter is 

more likely to be migratory in nature. That simply means the arthritic pain moves from one 

joint to another. 

Gout is frequently confused with rheumatoid arthritis, and it is common for the lumps 

associated with it to be mistaken for rheumatoid nodules. However, gout usually affects a 

single joint and can be diagnosed with a test that determines whether crystals are present in 

the joint fluid. - The role of bradykinin B1 receptors in the maintenance of collagenous 

tissues. J Exp Med 135:323–338 

Chronic Lyme disease also typically involves only one joint, most commonly the 

knee. It can be ruled out by the presence of a characteristic rash and blood tests. 

Arthritis due to bacterial infection, also known as pyogenic arthritis, can be ruled out. 

Because, it is distinguished by the presence of chills, fever and a test that identifies a specific 

Organism in the joint fluid that causes the infection. 

. Since there is no definitive test to positively pinpoint rheumatoid arthritis, the 

process of diagnosing the disease involves several steps. They include a complete medical 

history, a comprehensive review of the symptoms, a physical examination, during which 

physicians look for signs characteristic of the disease, lab tests and X-rays. 

Laboratory Tests  

Several laboratory tests may be employed to uncover abnormalities that are 

commonly found in rheumatoid arthritis. Doctors are looking for: 

 Rheumatoid factor-  

An antibody that is eventually found in approximately 80 percent of patients with 

rheumatoid arthritis. Its presence has been correlated with aggressive and erosive 

disease. It is not a clear cut indicator of disease since as few as 30 percent of patients 

may have rheumatoid factor in the early stages. Some people test positive for rheumatoid 

factor, yet never develop the disease.- Glynn LE et., al. 

• Citrulline antibody (also referred to as anti-citrulline antibody, anti-cyclic citrullinated 

peptide antibody and anti-CCP)  

It is present in most patients with rheumatoid arthritis. Its presence is useful in 

diagnosing rheumatoid arthritis in patients who have unexplained joint inflammation and 

when rheumatoid factor is not present. In these situations, researchers believe the presence of 

citrulline antibodies may represent the earlier stages of rheumatoid arthritis. 

 



 

 

• Antinuclear antibody 

(ANA) may also be present in patients with rheumatoid arthritis, but it is more 

commonly associated with other rheumatoid diseases such as lupus. 

• C-reactive protein & Ceruloplasmin 

These are the acute phase reactants elevated correlate with disease activity and the 

likelihood of progressive joint damage. 

• Erythrocyte sedimentation rate 

It is generally high in people with rheumatoid arthritis. It indicates the presence of an 

inflammatory process in the body. People with rheumatoid arthritis tend to have elevated 

ESRs, while people who have other arthritic conditions, such as osteoarthritis, tend to have 

normal ESR. 

• Hb count & Peripheral blood smear 

Normochromic, normocytic anaemia is frequently present in active RA. 

TC & DC of WBC 

Mild leukocytosis may be present. Leukopenia indicates Felty’s syndrome. 

Eosinophilia, when present, usually reflects severe systemic disease. 

Synovial fluid analysis 

Confirms the presence of inflammatory arthritis, although none of the findings are 

specific. 

Imaging studies: X-rays and sometimes other imaging studies often are used to detect 

damage to the joints. 

X-rays: X-rays may be taken of sites where symptoms or signs occur. Early in rheumatoid 

arthritis, the X-ray may be normal or show only soft-tissue swelling, but damage can still be 

occurring. Over time, the usual finding is erosion of the bony part of the joint. These changes 

are distinguishable from changes seen with other types of arthritis such as osteoarthritis. 

MRI: MRI may allow earlier detection of bone erosion than X-rays. 

Ultrasound: Ultrasound uses high-frequency sound waves to take pictures of structures 

inside the body. It can be used to examine and to detect abnormal collections of fluid in the 

soft tissues around joints. The abnormal collection of joint fluid is referred to as a joint 

effusion. 



 

 

Bone scanning: In this test, a special image of the entire skeleton is obtained after a small 

amount of radioactive isotope is injected into a vein. 

Densitometry: This scan detects changes in the thickness of bone that may indicate 

osteoporosis. 

Arthroscopy: A small scope, a long narrow tube with a light and a camera on the end, is 

used to examine the inside of the joint. The scope is inserted through a small incision in the 

skin. The camera transmits pictures to a video monitor, allowing the doctor to detect signs of 

rheumatoid arthritis or other joint disease. This test is not always necessary. 

Treatment Strategies: 

Two classes of medications are used in treating rheumatoid arthritis: fast-acting "first-

line drugs" and slow-acting "second-line drugs" (also referred to as disease-modifying 

antirheumatic drugs or DMARDs). 

Analgesics: Tylenol and Opiods 

NSAIDs: Analgesic, Antipyretic, Anti-inflammatory drugs. 

Corticosteroids: Decrease cytokines and Slows the Joint Inflammation. 

Topical: Capsicin, Diclofenac. 

The first-line drugs, such as aspirin and cortisone (corticosteroids), are used to reduce 

pain and inflammation.  

The slow-acting second-line drugs, such as methotrexate (Rheumatrex, Trexall), and 

hydroxychloroquine (Plaquenil), promote disease remission and prevent progressive joint 

destruction, but they are not anti-inflammatory agents. Some newer "second-line" drugs for 

the treatment of rheumatoid arthritis include leflunomide (Arava) and the "biologic" 

medications etanercept (Enbrel), infliximab (Remicade), anakinra (Kineret), adalimumab 

(Humira), rituximab (Rituxan), and abatacept (Orencia) 

 

 

 



 

 

3.6. Lateral Research: 

Anti-pyretic activity of Smilax chinencis: 

Normally the infected or damaged tissue initiates the enhanced formation of 

proinflammatory mediators (cytokines, such as interleukin 1and TNF- á), which increase the 

synthesis of prostaglandin E2 (PgE2) near hypothalamic area and thereby trigger the 

hypothalamus to elevate the body temperature . Most of the antipyretic drugs inhibit COX-2 

expression to reduce the elevated body temperature by inhibiting PgE2 biosynthesis. In the 

present study an attempt has been made to establish the antipyretic effect of and chloroform, 

ethyl acetate, and methanol fractions of methanol extract of the root of Smilax chinensis 

Linn. 

Kaempferol-7-O-beta-D-glucoside (KG), a flavonoid glycoside, isolated from Smilax 

china L. rhizome, displayed marked anticancer activity on a panel of established cancer cells,. 

In summary, KG displayed a significant anti-tumor effect through cell cycle arrest and 

apoptotic induction in HeLa cells, which suggested that KG might have therapeutic potential 

against cervix carcinoma. Kaempferol-7-O-beta-D-glucoside (KG) isolated from Smilax 

china L. rhizome induces G2/M phase arrest and apoptosis on HeLa cells in a p53-

independent manner. by Wen Xu, Jianwen Liu, Changlong Li, He-Zhen Wu, Yan-Wen Liu 

The Clove buds have anti-oxidant properties  Al Qurawi et., al. 

Jaggery: 

The preventive action of jaggery on smoke-induced lung lesions suggest the potential 

of jaggery as protective agent for workers in dusty and smoky environments- paper presented 

by scientists of Industrial Toxicology Research Centre at a Workshop held in Lyon, France. 

 Hence, it fights pollution too! No wonder Jaggery is regularly consumed by 

thousands of industrial workers / traffic policemen who are exposed to higher levels of 

pollution. It helps them breathe easier and counter pollution naturally According to an 

experiment, Jaggery treated rats showed enhanced translocation of coal particles from lungs 

to tracheobronchial lymph nodes.-Environ Health Perspect, 102(Suppl 6): 211-214 (1994) 



 

 

4. MATERIALS AND METHODS 

Materials: 

  List of the Raw Drugs Procured: 

 1. Cinnabar (to get the Vaalai Rasam by sublimation process) – 200gms. 

 2. China Root (Smilax china)          - 250gms. 

 3. Long Pepper (Piper longum)      - 250gms. 

 4. Clove (Syzigium aromaticum)    - 250gms. 

 5. Jaggery - Sugar cane (Sacchrum officinarum)  - 250gms. 

 6. Kodiveli (Plumbago zeylanica)    - 200gms. 

 7. Kuppai meni (Acalypha indica)     - 500gms. 

 8. Thumbai (Leucas aspera)      - 200gms  

For the preparation of trial drug, the materials were procured from the following: 

Cinnabar-  TAMPCOL out let store  

China Root-  TAMPCOL out let store  

Long Pepper-  TAMPCOL out let store  

Clove-   TAMPCOL out let store 

Jaggery-  TAMPCOL out let store 

Kodiveli-  Freshly collected from the herbal garden of G.S.M.C, Chennai -106. 

Kuppai meni-  Freshly collected from the herbal garden of G.S.M.C, Chennai -106. 

Thumbai - Freshly collected from the herbal garden of G.S.M.C, Chennai -106. 

Identification and Authentication: 

 These purchased herbal and mineral drugs were identified for its quality by comparing 

with the Raw materials kept in the Gunapadam lab, G.S.M.C, Chennai -106. After 

identification the raw materials were authenticated by the Gunapadam experts of the 



 

 

Gunapadam depot. and the Botanist from the Medicinal Botany Depot. Of G.S.M.C, Chennai 

-106. 

Purification Methods: 

 All the raw drugs used in this trial were exactly purified as per the siddha literatures. 

These methods were so carefully performed to attain the maximum purified ingredients. 

1. Procuring Vaalai Rasam (Absolute Mercury): 

 This is the first step of the trial drug preparation, for this the required quantity 

(200gms) of Cinnabar (Lingam) was powdered in a mortar. This powder was kept in side the 

mud pot. The same quantity of coarsely powdered whole plant of Kodiveli (Plembago 

zeylanica) was spreaded over the cinnabar. This pot was covered exactly with another mud 

pot of same size, which has pasted with the juice of the Acalipha indica in side. These 2 pots 

were sealed completely with wet clay and cloth for 7 times. This setup was kept under sun 

light for complete dry and then heated in a low flame for three hours. During this process a 

layer of wet cloth spreaded over the upper mud pot for cooling purpose. This cloth was 

repeatedly made wet when dried. After three hours of heating the pots, they were allowed to 

cool for one day. The next day, the seal was removed and the pots were seperated carefully. 

Then the sublimed pure form of mercury was collected precauciously from the upper pot with 

the use of palm leaflet.  

The obtained mercury was weighed and taken. Then it is drenched with the juice of 

whole plant Thumbai(Leucas aspera) kept under sun light till it become completely dry. That 

mercury was filtered using a fine bored cloth. Thus obtained purest form of mercury was 

weighed and stored in a clean airtight labelled glass container.  

2. China root:- 

 The finely powdered china root was steam cooked with diluted milk. Then it is dried, 

powdered, sieved through the cloth and stored in a clean airtight labelled container. 

3. Long pepper:  

 The long pepper was soaked in lemon juice for three days and then dried, powdered, 

sieved through the cloth and stored in a clean airtight labelled container. 

4. Clove: 

 The clove was soaked in butter milk for one day and then dried, powdered, sieved 

through the cloth and stored in a clean airtight labelled container. 



 

 

5. Jaggery: 

 The jaggery was dissolved in pure water and then filtered. Then it is allowed to dry 

and kept in a clean airtight labelled container. 

These purified ingriedients were used for the trial drug preparation. These 

methodology of purification were taken from the text “Sarakku sutthi muraigal” by (page 

no.30-45) 

Method Of Preparation: 

Ingriedients: 

1. Vaalai Rasam      – 2 parts (40gms) 

2. China Root (Smilax china)         – 2 parts (40gms) 

3. Long Pepper (Piper longum)     – 2 parts (40gms) 

4. Clove (Syzigium aromaticum)    – 2 parts (40gms) 

5. Jaggery - Sugar cane (Sacchrum officinarum)  – 4 parts (80gms)  

Prepared medicine                                              -- 234 gms 
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                           ----mfj;jpau; gupG+uzk; 400.:g.vz; 131. 

Experimentally a little amount of mercury was ground with equal amount of all the other 

churnams separately to know the substance that denatures the heavy metal character. It 

occurred when it was ground with clove churnam and the mercury seemed to be denatured 

completely.  

Vaalai Rasam (Pure form of Mercury) was ground with the Clove churnam first inorder 

to denature the ill effects of the heavy metal. After this the long pepper churnam was added 

and ground till they get finely mixed and then the china root churnam was added and ground 

in a mortar. After getting a well blend mixture of those, Cane jaggery was added and 

grounded till getting a mezhugu consistency.  Then the mezhugu was carefully collected and 

stored in a labelled airtight container and kept carefully in the absence of sunlight for 1 month 

for customizing the drug. 

 The above prepared drug is used for physico chemical, phyto chemical, elemental, 

pharmacological analyses and for the preclinical and clinical trials. 

 



 

 

 

4.1.1 Raw Materials for the Trial Drug 

Purified Mercury Clove 

 
 

China Root Long Pepper 

 
 

Jaggery 

 
 



 

 

 

4.1.2 Method of preparation 

     

Mercury purified wiyh L.aspera juice Mercury squized through silk cloth;  

          

Grinding long pepper with mercury  Grinding clove with mercu



 

 

    Grinding  

the resultant with other ingriedients  Trial drug Rasa Mezhugu   

4.2. Standardization of The Drug: 

4. 2.1. Physico-Chemical Analysis: 

The physico-chemical analysis and elemental analysis of this herbo mineral 

formulation have been done at SAIF (Sofesticated Analalitical Instrumentation Fecilities) in 

IIT, Madras. Guindy campus, Chennai. 

In this analysis, the trial formulation is subjected to various physico- chemical 

parameters for the standardization. The results are exhibited in the table 4.2.1 &4.2.2 

4.2.2. Preliminary chemical studies on Rasa mezhugu: 

 Since it is a herbo mineral formulation, preparation of sodium carbonate extract of the 

trial drug is must and the preparatory process is given below.   

Preparation of Sodium Carbonate extract: 2 gm of the sample is mixed  5 gm of Sodium 

carbonate and taken in a 100 ml beaker and 20 ml of distilled water is added.  The solution is 

boiled for 10 minutes, cooled and then filtered.  The filtrate is called sodium carbonate 

extract. With the extract as the base so many  qualitative analysis were done and the results 

were presented in the table 4.3.1   

4. 2.3. Phytochemical Analysis: 

Materials and Methods: 



 

 

Phytochemical screening procedures carried out were adopted from this analysis 

determines the biologically active compounds that contribute to the flavour, colour and other 

characteristics of  herbo mineral formulation. 

 Phytochemical screening: 

Chemical tests were carried out using the aqueous extracts from the trial drug and or 

the powdered specimens, using standard procedures to identify the constituents as describe by  

Sofowara
3
 (1993), Trease and Evans

4
 (1989) and Harborne

5 
(1973). 

The results of the phyto chemical screening were given in the table 4.2.3. 

 

 

4.3. Elemental Analysis: 

4.3.1.Fourier Transform Infrared Spectroscopy (FTIR) 

 

 
Instrument Details: 

Model   :  Spectrum one: FT-IR Spectrometer  

Scan Range   :  MIR 450-4000 cm-1  

Resolution   :  1.0 cm-1  

Sample required :  50 mg, solid or liquid. 



 

 

 Fourier Transform Infrared Spectroscopy (FTIR) is an analytical technique used to 

identify mainly organic materials. FTIR analysis results in absorption spectra which provide 

information about the chemical bonds and molecular structure of a material. The FTIR 

spectrum is equivalent to the "fingerprint" of the material and can be compared with 

cataloged FTIR spectra to identify the material. 

Fourier Transforms Infrared Spectroscopy Analytical Capabilities: 

 Identifies chemical bond functional groups by the absorption of infrared radiation 

which excites vibrational modes in the bond 

 Especially capable of identifying the chemical bonds of organic materials  

 Detects and Identifies organic contaminants  

 Identifies water, phosphates, sulphates, nitrates, nitrites, and ammonium ions  

 Useful with solids, liquids, or gases. 

The interpretation of infrared spectra involves the correlation of absorption bands in 

the spectrum of an unknown compound with the known absorption frequencies for types of 

bonds. This table will help users become more familiar with the process. Significant for the 

identification of the source of an absorption band are intensity (weak, medium or strong), 

shape (broad or sharp), and position (cm-1) in the spectrum. The results of FTIR  is discussed 

in graph 4.5. 

4.3.2: Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES)             

       

Inductively Coupled Plasma Mass Spectrometry (Icp-MS) also referred to as 

inductively coupled plasma optical emission spectrometry (ICP-OES), is an analytical 

technique used for the detection of trace metals. It is a type of emission spectroscopy that 



 

 

uses the inductively coupled plasma to produce excited atoms and ions that emit 

electromagnetic radiation at wavelengths characteristic of a particular element.  

The intensity of this emission is indicative of the concentration of the element within 

the sample. The results are provided in the table 4.6  

4.3.3. Scanning Electron Microscope(SEM) 

 

Resolution : 1.2 nm gold particle separation on a carbon substrate 

Magnification: From a min of 12x to greater than 1, 00,000 X 

The Scanning Electron Microscope (SEM) is a microscope that was electrons rather 

than light to form an image. There are many advantages to using the SEM instead of a light 

microscope.The SEM has a large depth of field, which allows a large amount of the sample to 

be in focus at one time. 

The SEM also produces images of high resolution, which means that closely spaced 

features can be examined at a high magnification. Preparation of the samples is relatively 

easy since most SEM one require the very minimal sample to be conductive. 

With this saliant futures of this instrument made the big advantage in siddha sytem to 

prove the siddhar’s knowledge are extradinarily amazing by illustrating the siddha medicines 

are in nano partical size. So, they are absorbed easily and not producing any toxic effects. 

Also it produces promisingly good result in the treatment of ailments. 

4.3.4. Sem Picture Of Rasa Mezhugu: 



 

 

 

In this SEM picture the particles are magnified upto 26000x and within 2µm lot of 

clearly arranged cells are seen. Further interpretation is explained in the results  

  



 

 

4. 4. Toxicological Study: 

4.4.1. Acute toxicity study: 

 Acute oral toxicity test for the Rasa Mezhugu was carried out as per OECD 

Guidelines 425. 6 Animals are observed individually after dosing at least once during the first 

30 minutes, periodically during the first 24 hours, with special attention given during the first 

4 hours, and daily thereafter, for a total of 14 days, except where they need to be removed 

from the study and humanely killed for animal welfare reasons or are found dead.  

 All observations are systematically recorded and Observations include changes in skin 

and fur, eyes and mucous membranes, and also respiratory, circulatory, autonomic and 

central nervous systems, and somatomotor activity and behavior pattern. Attention was 

directed to observations of tremors, convulsions, salivation, diarrhea, lethargy, sleep and 

coma. The principles and criteria summarized in the Humane Endpoints Guidance Document 

taken into consideration. Animals found in a moribund condition and animals showing severe 

pain or enduring signs of severe distress was humanely killed. When animals are killed for 

humane reasons or found dead, the time of death was recorded. 

After 30 minutes of the drug administration, the animals were keenly observed for the 

behavioural and adverse changes. In every 15 mts, the following animal behaviors were 

noted. They are 1. Alertness, 2. Aggressiveness, 3. Pile erection 4. Grooming,  5. Gripping,  

6. Touch Response, 7. Increased Motor Activity, 8. Tremors,  9.Convulsions, 10. Muscle 

Spasm, 11. Catatonia, 12. Muscle relaxant, 13. Hypnosis, 14.Analgesia, 15.Lacrimation, 16. 

Exophthalmos, 17. Diarrhoea, 18. Writhing, 19. Respiration and 20. Number of Deaths 

(Mortality).  The animals were continuously abserve for another 48 hrs for the mortality 

changes. The results are discussed in the table 4.4.1. 

4.4.2. Evaluation of  Sub Acute Toxicity Of Rasa Mezhugu In Rats: 

Experimental animals:  

 Wistar rats, weighing within 225-240g was obtained. Rats were kept in experimental 

facility for 1 week to allow them to be acclimated prior to dosing. Animals were randomly 

assigned to control and treatment groups. The rats were kept in properly numbered 

polypropylene cages individually in a hygienic animal house. They were fed a balance diet. 

The animals were maintained in this condition for 15 days prior to administration of Rasa 

Mezhugu to adjust with food and environment and continued until completion of the 



 

 

experiment. They were housed under standard environmental conditions of temperature at 

24±1°C under a 12 h dark-light cycle, and were allowed free access to drinking water(ad 

libitum) and standard pellet diet. Ethics Committee of department of pharmacology, School 

of Pharmaceutical sciences, Vels University approved the protocol for these experiments 

under number XIII/VELS/COL/03/CPCSEA/IAEC/23.9.11 

Methodology: 

Stock solution and dosing Regimen:  

 In the dosing schedule, the maximum volume for administration was not exceeded 

2mL/100g of body weight: however in the case of Rasa Mezhugu stock solutions 2 mL/100g 

body weight was considered. In order to ensure the uniformity in drug distribution in the 

medium the suspension was made with 2% CMC solution and it was found suitable for dose 

accuracy. Stock solution prepared shortly prior to administration to maintain the stability over 

the period of study. The animals were randomly selected, marked for individual 

identification, and kept in their cages for at least 5 days prior to dosing for acclimatization to 

the laboratory conditions. Individual weight of animals was determined before the test 

substance was administered. –Akaogi. J. et., al. 

Sub-Acute Toxicity Study: 

Dose Selection: 

 Results of acute toxicity studies in mice indicated that Rasa Mezhugu was non-toxic 

up to the maximum dose level of 5000 mg/kg body weight. On the basis of these results, the 

doses selected for the study was 250mg/kg, 500 mg/kg and 1000mg/kg. The oral route was 

selected for use because oral route is considered to be a proposed therapeutic route. 

Treatment and study plan:  

 The sub-acute toxicity study was carried out using standard operating procedure on 

toxicity testing adopted by OECD-407. Rasa Mezhugu suspended in 2% CMC with vigorous 

mixing and was administered to the groups of sexually mature either sex Wistar albino rats 

(122-145g) which was obtained from the animal laboratory of the School of Pharmaceutical 

sciences, Vels University in a single oral dose by gavage using a feeding needle. Animals 

were fasted prior to dosing. Following the period of fasting, the animals were weighed and 

then the test substance was administered. After the substance has been administered, food  

and water was ad libidum.  



 

 

 Twenty-four rats were randomized into four groups of six rats each. Rats in the 

treatment groups received 250mg/kg, 500 mg/kg and 1000mg/kg Rasa Mezhugu via oral 

route for consecutive 28 days, while the control group received an equal volume of the 

vehicle. Water and feed intake were measured daily while body weights of the rats were 

determined twice weekly and at the end of the study (day 28). After 24 h (day 28), the rats 

were euthanized in an airtight glass chamber saturated with chloroform and after opening up 

the rats surgically, blood samples were collected by retro orbital puncture into Ethylene 

Diamine Tetra Acetic acid (EDTA) bottles for the analysis of haematological parameters.  

 The principle of laboratory animal care was followed. Observations were made and 

recorded systematically and continuously observed as per the guideline after substance 

administration. The visual observations included skin changes, mobility, aggressiveness, 

sensitivity to sound and pain, General behavior, respiratory pattern, cardiovascular signs, 

reflexes, respiratory movements, mortality and the body weight changes were monitored 

daily. The toxicological effect was assessed on the basis of mortality and other parameters as 

per the guidelines.  

Haematological parameters 

Blood was withdrawn from the retro orbital vein directly using fine capillary tube 

after anesthetizing the animals lightly with ether. White blood cell (WBC), red blood cells 

(RBC) haemoglobin (HGB), packed cell volume (PCV), mean corpuscular volume (MCV), 

mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration 

(MCHC), platelets (PLT), lymphocytes (LMP), monocytes (MXD), neutrophils (NEUT) and 

eosinophils (EOS) were analyzed using semi automated hematology analyzer.  

Biochemical parameters 

Another portion of blood was collected into lithium heparin sample bottles, followed 

by centrifugation to obtain the plasma at 5000rpm for 10 minutes. The plasma samples were 

stored at -20
o
C until analysed and the biochemical tests include the measurement of liver 

enzymes like alaninine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline 

phosphatase (ALP), bilirubin, liver proteins, creatinine and urea levels. The plasma was also 

analysed for electrolytes like sodium, potassium and chloride levels. The serum from non-

heparinized blood was carefully collected for enzyme analysis.  



 

 

4.4.2 Histo pathology slide photos of RM Sub Acute study: 

 

1.Bone- High dose 

 

Low dose 

 

Mid dose 

 

   

2.Brain- High dose Low dose Mid dose 

   
3. Heart- High dose Low dose Mid dose 

   

4.Kidney- High dose Low dose Mid dose 

   
5.Liver- High dose Low dose Mid dose 

   
6. Lung- High dose Low dose Mid dose 



 

 

   

7. Spleen- High dose           Low dose              Mid dose 

   

8.Stomach-    High dose            Low dose         Mid dose 

   

9.Ovary- High dose       Low dose                High dose 

   

10.Testis- High dose  Low dose Mid dose 

   

 



 

 

The enzymes and other biochemical tests were carried out by autoanalyzer. Urine samples 

were collected for estimation of normal parameters. The estimations were performed using 

appropriate methodology. 

Pathological examination 

 At the end of the study, after body weight measurement and blood collection the rats 

were sacrificed for necropsy examination and the vital organs were isolated carefully. The 

relative organ body weight ratio (ROW) of each rat was then calculated as: ROW = wt of 

organ (g) / body wt of animal (g). Organ tissue specimens from heart, liver, pancreas, brain, 

kidney, lung, spleen, skin, testis, and ovary were cut transversely into 1cm thick slices.  

 These slices were fixed with 10% formalin for 3-4 days, embedded in paraffin and cut 

at 4 thick. Samples were dehydrated in an auto technicon and then cleared in benzene to 

remove absolute alcohol.  Embedding was done by passing the cleared samples through three 

cups containing molten paraffin at 50°C and then in a cubical block of paraffin made by the 

“L” moulds. It was followed by microtome and the slides were stained with Haematoxylin-

eosin.  

Statistical analysis 

 The results are presented as mean ± SEM. and the statistical significance between the 

groups was analyzed by means of an analysis of variance followed by Dunnett's multiple 

comparison tests using a computer software programme -INSTAT-V3 version. P values less 

than 0.05 were considered as significant.  

The results of dose determination,food intake, water consumption, haematological 

parameters, biochemical parameters like LFT, RFT, urine analysis, organ weight, 

pathological changes are served in the tables 4.4.2.1 to 4.4.2.9 respectively. 

4. 5. Pharmacological Study: 

4.5.1 Screening of Rasa Mezhugu for Analgesic Activity 

Introduction 

 It is now well established that chemical mediators are responsible for the pain of 

inflammation. Inhibition of the synthesis and release of prostaglandin has been shown to be 

the major mechanism by which NSAIDs produce analgesia. By this action, NSAIDs reduce 

the sensitization of afferent neurons by prostaglandins to the analgesic actions of bradykinin 



 

 

and other pain provoking stimuli. As part of our continuous efforts and search, screening the 

pharmacological activities of Rasa Mezhugu for analgesic activity were done. Drugs which 

are used presently for the management of pain and inflammatory conditions are either 

narcotics e.g. opioids or non-narcotics e.g. salicylates and corticosteroids e.g. hydrocortisone. 

All of these drugs are with well-known side and toxic effects. Moreover synthetic drugs are 

very expensive to develop. since, for the successful introduction of a new product 

approximately 3000-4000 compounds are to be synthesized, screened and tested, whose cost 

of development ranges from 0.5 to 5 million dollars. On the contrary many medicines of plant 

origin had been used since long time without any adverse effects. It is therefore essential that 

efforts should be made to introduce traditionally used medicines with scientific evidence to 

develop cheaper and identical drug.- Amresh. G. et., al.  

However, the in vitro tests can only partially substitute for animal experiments 

involving pain. Pain is a common phenomenon in all animals, at least in vertebral animals, 

similar to that felt by man. Analgesic effects in animals are comparable with the therapeutic 

effects in man. 

Materials And Methods: 

Stock solution preparation:  

 The powdered form of Rasa Mezhugu was filtered through cheese cloth and was 

mixed uniformly in 2% CMC solution to achieve 100mg/ml as main stock solution and used 

in this study.  

Drugs 

 All drugs were administrated orally half an hour before the onset of pain stimulus in 

the model of nociception in albino mice. Diclofenac sodium (45mg/kg) in distilled water, 

Test drug Rasa Mezhugu (500mg/kg) in 2 % CMC. 

Animals:  

 Swiss mice (25—35 g), Wistar rats weighing 150-200g were housed at 222°C under 

a 12-h light/12 h dark cycle and with access to food and water ad libitum, were acclimatized 

to the laboratory for at least 1 h prior to testing. The animals were acclimatized for one week 

under laboratory conditions. For each experiment, one group of animals was used. The 



 

 

experiments reported on here were carried out in accordance with the current ethical and care 

guidelines for the care of laboratory animals and the investigation of experimental pain in 

conscious animals. The experiments were approves by the local Ethics Committee of Vels 

University (XIII/VELS/COL/03/CPCSEA/IAEC/23.9.11). The number of animals (6for 

group of treatment) and intensities of noxious stimuli used were the minimum necessary to 

demonstrate consistent effects of the drug treatments.  

Study of Analgesic Activity: 

 The Rasa Mezhugu was evaluated for its analgesic activity on Swiss albino mice 

according to acetic acid induced writhing method. The mice were randomly divided into 

different groups depending on the number of samples and doses to be applied and consisted 

of 6 mice in each group. All the animals were individually weighed and the dose of the test 

samples and control material adjusted accordingly. The animals were kept in the laboratory 

atmosphere for at least one week for acclimatization prior to any experiment. The test 

samples were prepared as suspension in saline water with 2% CMC as suspending agent. 

Diclofenac sodium (45mg/kg body weight) was used as positive control in this experiment. 

Glacial acetic acid was administered intra-peritoneally to the experimental animals to 

create pain sensation. As a result, the animals squirm their body at regular intervals out of 

pain. This squirm or contraction of the body is termed as writhing. Any substance that has got 

analgesic activity is supposed to reduce the number of writhing of animals within a given 

time and with respect to the control groups. At zero hour, test samples (at doses of 500mg/kg 

body weight), and negative control were administered orally by means of a long needle with a 

ball-shaped end. After forty minutes, glacial acetic acid (0.7% at a dose of 0.1 ml/10 g body 

weight) was administered intra-peritoneally to each of the animals of all the groups. The forty 

minutes interval was given to ensure the proper absorption of the administered samples. Five 

minutes after the administration of acetic acid, the number of writhing were counted for 

fifteen minutes for each mouse. 

The animals did not always accomplish full writhing, because the animals started to 

give writhing sometimes but they did not complete it. This incomplete writhing was 

considered as half writhing. Accordingly, half of the writhing was taken to convert all 

writhing to full writhing or real writhing. 



 

 

4.5.2 Anti-Arthritic Activity: 

Effect of Rasa Mezhugu on Freund’s Adjuvant-Induced Arthritis In Rats 

Introduction:  

 Rheumatoid Arthritis is a chronic, destructive inflammatory poly-articular and 

systemic autoimmune disease of unknown cause. As the result of the inherent problems 

associated with current non-steroidal as well as steroidal anti-inflammatory agents, there is a 

continuous search especially from natural source. The inflammatory response forms the basis 

of several pathological and pathophysiological processes including rheumatoid arthritis, 

atherosclerosis and neurodegenerative disorders.  

Our focus was to develop less toxic drugs as early as feasible in the disease process. 

In spite of tremendous development in the field of synthetic drugs during recent years, the 

side effects could not be avoided. Therefore, efficacy of various herbals and herbo mineral 

drugs against inflammation and arthritis has been explored.- Asad M et.,al. 

Materials and Methods: 

Animals 

Ninety-day-old Wistar male rats, bred, and raised in the Animal Facility of the 

Department of Pharmacology, Vel’s college of pharmacy were used in this study. They were 

maintained under constant automatically control 12 h/12 h light/dark cycle (lights on from 

07.00 a.m. to 07.00 p.m.) and environmental temperature (23±2
0
C). Rat chow and tap water 

were provided ad libitum in standard propylene cages. Cage cleaning consisted of daily 

change of sawdust bedding. At the end of the study, animals were sacrificed with an overdose 

of chloral hydrate. Due to the painful condition imposed on the animals, the number of 

subjects used was restricted to the minimum that allowed reliable statistical analysis of the 

results. All procedures were submitted to and approved by the Ethics Committee and 

followed the recommendations of the Research and Ethics Committee. Each group was 

composed of 6 animals. 

Drug Material and Stock Solution 

The tablet form of Rasa Mezhugu was mixed uniformly in Palm jaggary (100mgw/v) 

in saline solution to achieve 100mg/ml as main stock solution and used in this study. All 

solutions were daily prepared and stirred until the residues were completely dissolved. The 



 

 

volume administered was 2ml/kg of body weight. Control animals received the same volume 

of Palm jaggary (100mgw/v) in saline. 

Evaluation of anti-arthritic potency 

 Freud's adjuvant induced arthritis model was used to assess the anti-arthritic activity 

in albino rats. Following anesthesia with diethyl ether, 0.1ml of Freund’s adjuvant (complete 

fraction of Myconacterium butyricum suspended in mineral oil; was injected in the sub-

plantar tissue of the right posterior paw. One hundred percent of the animals developed 

arthritis. Everyday animals were carefully and thoroughly inspected, by examining the 

affected paw and the animal’s general status. Evaluation of the anti- arthritic effects of Rasa 

Mezhugu was performed by monitoring the edema in the right paw. In control animals, sub-

plantar injection of Freund’s adjuvant produced a local edema after a few hours with a 

progressive increase reaching its maximum in the eighth day after inoculation. On Day 0, all 

animals were subjected to behavioral test and assessment of body weight and right paw’s 

measurements, followed by the injection of Freund’s adjuvant in the right paw.  

 On the 7
th

 day after adjuvant administration, animals were randomly distributed into 

four groups: Group I received the vehicle saline only. Group II received the vehicle (2 ml/kg 

body weight, Palm jaggary (100mgw/v) in saline) and served as arthritic control and group III 

received Rasa Mezhugu with Palm jaggary at a dose of 500mg/kg body weight. Group –IV 

animals were treated with Indomethacin (10mg/kg) and then again all those animals were 

subjected to behavioral test and assessment of body weight and paw’s edema measurements. 

The test solution was administered daily and testing application was done on Days 8, 13, 18, 

23 and 28 after injection of Freund’s adjuvant. Paw volume was measured on 4th, 8th, 14th 

and 21st day with the help of Plethysmometer for both the ipsilateral (injected paw) and the 

contralateral paw (non-injected paw) before intraplantar injection of CFA (day 0) and every 

other day.  

 The volume of mercury displacement, which is correlated to the paw volume. Volume 

measurements were conducted twice for each paw, and the average volume displacement was 

calculated. The edema was quantified by measuring the difference in foot volume between 

day 0 and subsequent time points. The volumes measured on days post-injection were 

calculated as the percentage of the day 0 volume. The difference in the paw edema from the 

control group to that of treated group is taken as the anti arthritic potential of Rasa Mezhugu.  



 

 

 The mean changes in injected paw edema with respect to initial paw volume, were 

calculated on respective days and percentage inhibition of paw edema with respect to 

untreated group (control) was calculated using the formula: The percentage inhibition of 

edema for each group was calculated by using the following equation. 

 

Where: N = Volume of edema in control; N
1 

= Volume of edema in treated group 

Arthritic Index Score: -Gerhard Vogel H (Ed) page no. 902-903. 

Ears:   absence of nodules and redness . . . . . . . . . 0 

presence of nodules and redness . . . . . .  . . 1 

Nose:   no swelling of connective tissue . . . . . .  .…0 

intensive swelling of connective tissue . ….1 

Tail:   absence of nodules . . . . . . . . . . . . . . . .  ….0 

presence of nodules . . . . . . . . .  . . . . . . . ....1 

Forepaws:  absence of inflammation . . . . . . . . . . . …...0 

inflammation of at least 1 joint . . . . . . .. . ..1 

Hind paws:  absence of inflammation . . . . . .. . . . . ……0 

slight inflammation . . . . . . . . . . . ... . . . . .. 1 

moderate inflammation . . . . . . .. . . . . . . . . 2 

marked inflammation . . . . .. . . . . . . . . . . .. 3 

On 28
th

 day, all group animals were observed thoroughly for the above changes the 

score was calculated as per the above table. Normal-0, Control -1+1+1+1+3=7, 

Rasamezhugu- 0+0+0+0+1=1, Standard- 1.  

An arthritic index is calculated as the sum of the scores as indicated above for each 

animal. The average of the treated animals is compared with the control group. 

Body weight, Biochemical and Heamatological analysis  

 The changes in body weight were recorded daily. Blood was withdrawn through retro-

orbital vein puncture of all groups by anaesthetizing the animals and for biochemical and 



 

 

hematological estimation RBC and WBC count were analyzed in an improved neubauer 

chamber. ESR was estimated by the method of westergren. 

Histopathological Assessment  

 After euthanasia on 28
th

 day, the hind paws amputated above the knee joint and were 

fixed in 10% formalin solution. The paws were then decalcified using 10% Nitric acid, 

embedded in paraffin and sectioned in a mid-sagittal plane. The sections of articulation of the 

tarsal joints were stained with heamtoxylin and eosin and were examined microscopically for 

mononuclear infiltration, pannus formation and bone destruction. The hind paw was amputed 

above the knee joint and fixed in 10 % formalin solution. The sections were stained with 

haemtoxylin and eosin and were examined microscopically for histopathological changes.  

Statistical analysis: 

 The statistical significance was assessed by using one-way analysis of variance 

(ANOVA) and followed by dunnet’s comparisons test. All the data are presented as mean ± 

SEM and p<0.05 was considered as significant. 

The results are detailed in the table 4.5.2.1 to 4.5.2.5 in the topics of Paw volume, 

Arthritic index, Bio chemical parameters, Body weight, and Haematological parameters 

respectively.  

  



 

 

4.4.3.1 Anti –Arthritic animals: 

        

Fig.1.Arthritic induced Rt.palm  Fig. 2.Paw volume measuring in mercury  

4.4.3.2 Histo pathology slides - Ankle joint of the animals 

Fig. 1. Control.     Fig. 2. Normal. 

       

Fig. 3. Standard.     Fig. 4. Test. 

       



 

 

5. CLINICAL TRIAL 

Aim: 

 To evaluate the therapeutic potential of trial formulation Rasa Mezhugu on 

Rheumatoid Arhritis patients. 

Background of  the Study: 

 Rheumatoid arthritis is a chronic autoimmune disease characterized by synovial 

inflammation and cartilage destruction and commonly leads to significant disability. Our 

focus was to develop less toxic drugs as early as feasible in the disease process. In spite of 

tremendous development in the field of synthetic drugs during recent years, the side effects 

could not be avoided. Now it is a growing concern allover for the development of new safe, 

potent, less toxic antiarthritic drug. Hence, there is a need to explore more naturally available 

alternatives, their therapeutic values can be assessed and expanded. Already the efficacy of 

various plants and minerals against inflammation and arthritis has been explored. From that, 

one of the herbo mineral formulation of the great siddhar’s Rasa Mezhugu have been 

selected. This trial formulation’s safety and efficacy were already evaluated through pre-

clinical studies. 

Objectives: 

To evaluate the anti-arthritic effect of  Rasa Mezhugu. 

To explore the efficacy of Rasa Mezhugu in  Rheumatoid Arhritis patients.  

Design of The Study: 

Open Clinical Trial, Phase II B 

Study Centre: 

Arignar Anna Government Hospital of Indian Medicine and Homeopathy,  

Arumbakkam, Chennai – 106. 

Study Participants: 

Both men and women and members of all races and ethnic groups are eligible for this 

trial. Treatment has been administered as an inpatient/outpatient basis. The patients were 

selected from the In-patient and Out-patient department of Arignar Anna Government 

Hospital of Indian Medicine and Homeopathy, Chennai – 106. 



 

 

Number of Subjects: 

Number of participants were 45. 

Registration Process: 

To register a patient, the following documents were completed by the investigator. 

 Copy of required laboratory tests and Signed patient consent form. 

 Other appropriate forms  (e.g., Eligibility Screening Worksheet, Registration 

Form). 

The investigator has verified the eligibility and assigned the patient  a study number, drug 

dose and register the patient on the study. 

Criteria for Inclusion: 

Patients with Rheumatoid Arhritis were eligible for entry to the trial if the following criteria 

were satisfied. 

 Co operative patients, 

 Involvement of smaller joints, 

 Symmetrical presentation, 

 Joint stiffness (early morning for more then 30 minutes), 

 Myalgia, 

 Low grade fever, 

 Joint Pain and Swelling. 

The previous drug regimen if any have been with held for 24 hours before the clinical trial. 

Criteria for Exclusion: 

Osteo arthritis, 

Gout, 

Auto-Immune diseases like SLE,  

AIDS, 

Malignancy, 

Pregnant and lactating women, 

Renal diseases, 



 

 

Cardio vascular disorder, 

Age below 10 years and 

Withdrawal Criteria: 

Patients were removed from study when any of the criteria listed below applies. The 

reason for study removal and the date the patient removed has been documented in the Case 

Report Form. 

In the absence of treatment delays due to adverse events, treatment was continued for 2 

cycles or until one of the following criteria applies: 

 Disease progression, 

 Deterioration of vital signs with cardiac, respiratory, hepatic, renal and 

CNS changes. 

 Intercurrent illness that prevents further administration of treatment, 

 Unacceptable adverse event(s), 

 Non cooperative in diet regimen, 

 Patient decides to withdraw from the study, or  

 General or specific changes in the patient’s condition render the patient 

unacceptable for further treatment in the judgment of the investigator. 

Routine Examination and Assessment: 

The full details of history and physical examination of the patients has been recorded 

as per the proforma (form I and I A). The clinical assessment has been done initially at the 

end of 4 days, 7 days, 14 days and 21 days during treatment and at the end of the 21 days 

follow up (form II). The laboratory investigation and the physiological parameters were 

recorded initially at the end of the treatment and at the end of follow up as per the proforma 

(form III). 

TRIAL DRUG -   Rasa Mezhugu 

DOSAGE      -   100 -200 mg with Palm Jaggery. 

Duration of  Trial: 

Study Period: 7 days to 15 days with 2 months follow up. 

 



 

 

Diet Restriction and Medical Advise: 

 The patients were instructed to follow salt free, tamarind free and easily digestible 

food like cooked rice with milk for first 14 days. 

 Patients were adviced to take head bath with ‘Omam’ (Carum copticum) and to have 

country chicken soup on that day only. 

 After that added fried salt and grilled tamarind for next 7 days. 

 They were advised to take more amount of water not less than 2 liters during the trial 

period.  

 The patient was advised to avoid cold damp climate. 

 The patient was advised to take rest. But prolonged immobilization should be 

avoided. 

 The clinical improvement were observed and recorded daily in the proforma of case 

sheet. 

Trial Conduct: 

This study has been conducted in compliance with the protocol approved by the 

Institutional Review Board, and according to Good Clinical Practice standards. No deviation 

from the protocol has been implemented without the prior review and approval of the IRB 

except where it was necessary to eliminate an immediate hazard to a research subject. In such 

case, the deviation were reported to the IRB as soon as possible. 

Classification Of Results: 

1. Marked Response 

a. Relief of Symptoms above 75% 

b. Laboratory parameter findings towards normalcy. 

2. Moderate Response 

a. 50% to 75% relief in symptoms. 

b. Significant improvement in laboratory parameter. 

3. Mild Response 

25% to 49% relief in symptoms and minimal improvement in laboratory 

parameters. 

4. Poor Response 

No significant relief in symptoms and improvement in laboratory parameters. 



 

 

Investigations:  

Blood Test: TC, DC, ESR, Hb, Sugar, Urea, S.Creatinine, CRP, ANA, RA Factor. 

Urine Test : Sugar, Albumin, Deposit. 

Radiography: X-ray,MRI 

Follow Up: 

Assessment will take for every seven days before treatment and after treatment. 

During this period clinical assessment (form II) and laboratory investigation (form III) will be 

carried out. 

Statistical Analysis: The data will be tabulated and analyzed by students ‘T’ test. 

Ethical Review: 

The protocol and any amendments has been submitted to the Govt. Siddha Medical 

College, Chennai-106. Institutional Ethical Committee (IEC) for formal approval to conduct 

the study. All subjects for this study will be provided a consent form describing this study 

and providing sufficient information for subjects to make an informed decision about their 

participation in this study. This consent form was also submitted with the protocol for review 

and it was approved  by the IEC. The formal consent of a subject, using the IEC-approved 

consent form, has been obtained before that subject was admitted to any study procedure. 

This consent form was signed by the subject or legally acceptable surrogate, and the 

investigator-designated research professional obtaining the consent. 
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6. 8454 Vijaya 

32/F 

 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

23.6.11 

To 

22.7.11 

BT 9600 51 40 9 34 62 11 78 - 32 - Nil Nil  Nil +ve 

 
Moder

ate 

 
Mtp,Ankl

e,Knee 

AT 9700 49 44 7 18 32 11.

2 

84 0.8 26 - Nil Nil Nil -ve 

7. 7810 Suresh 

25/M 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

20.6.11 

To 

29.7.11 

BT 8900 63 31 6 44 82 12 92 1.3 38 - Nil Nil Nil  

- 

 

Marke

d 

 

 

- AT 9200 58 36 6 - 3 12 96 0.9 28 31 Nil Nil Nil 5.2 

8. 8415 Navamani 

53/F 

Mcp, 

Wrist, 

Shoulder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

22.7.11 

To 

27.9.11 

BT 7800 49 45 6 26 63 7.3 104 0.9 29 - Nil Nil Nil -ve  

Marke

d 

 

- AT 8200 52 45 3 12 21 8 96 1 22 - Nil Nil Nil -ve 

9. 848 Annu 

23/F 

Mcp, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

28.7.11 

To 

14.8.11 

BT 9300 48 37 1

5 

18 34 11 88 0.8 26 96 Nil Nil Nil -ve  

Moder

ate 

 
- 

AT 9300 47 46 7 9 20 12 90 0.8 24 31 Nil Nil Nil -ve 

10 1017 Selvi 

50/F 

 

Mcp, 

Wrist 
Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

29.7.11 

To 

29.8.11 

BT 7000 54 41 5 95 11

0 

6.4 83 0.7 28 9.6 Nil Nil Nil 35  

Mild 

 

Mtp, 

Ankle, 

Knee 

AT 7200 56 38 6 22 46 8 87 0.8 26 4.4 Nil Nil Nil 13 
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11 2142 Badsha 

26/M 

 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

1.8.11 

To 

27.8.11 

BT 1020

0 

60 34 6 22 40 14 80 1.1 31 - Nil Nil  Nil 28 

 
Marke

d 

 
Mtp, 

Knee 

AT 1030

0 

53 44 3 7 11 14 72 1 26 - Nil Nil Nil    9 

12 2448 Kumarave

l 

55/M 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

2.8.11 

To 

27.9.11 

BT 7900 61 35 4 16 41 10 114 0.8 21 - Nil Nil Nil -ve  

Moder

ate 

 Both the 

Knees 

AT 7800 56 38 6 8 15 10.

5 

98 0.8 24 - Nil Nil Nil -ve 

13 5927 Razak 

35/M 

Mcp,Wris

t, Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

12.8.11 

To 

16.9.11 

BT 6800 55 41 4 80 14

0 

12 96 - - 126.

9 

Nil Nil Nil -ve  

Moder

ate 

 

 

Knee, 

Ankle 

AT 7200 49 45 6 21 34 13 102 0.9 31 27.3 Nil Nil Nil -ve 

14 6851 Sathik 

basha 

26/M 

Mcp 
Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

15.8.11 

To 

16.9.11 

BT 9600 60 31 9 36 52 11 - - 24 - Nil Nil Nil -ve  

Marke

d 

 
     Mtp 

AT 9440 54 39 7 3 9 13 - 0.8 26 - Nil Nil Nil -ve 

15 7037 Mohan 

27/M 

 

Mcp, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

16.8.11 

To 

15.9.11 

BT 9900 51 37 1

2 

18 41 10 - - 31 AS

O 

200 

Nil Nil Nil -ve  

Marke

d 

 Ankle, 

Hip 
AT 1080

0 

60 32 8 9 12 12

.8 

87 - 27 110 Nil Nil Nil -ve 
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16 8276 Devi 

27/F 

 

Mcp, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

19.8.11 

To 

28.10.11 

BT 9400 59 36 5 50 11

0 

7 - - - - Nil Nil  Nil -ve 

 
Marke

d 

 
Ankle, 

Hip 

AT 9400 55 42 3 10 21 10 105 0.8 26 - Nil Nil Nil -ve 

17 8357 Batsha 

56/M 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

23.8.11 

To 

12.10.11 

BT 9200 48 46 6 22 53 9 111 1.0 33 - Nil Nil FPC  

- 

Mild 

 

Mtp,Ankl

e,Knee 

AT 9300 51 44 4 9 15 10.

5 

96 0.9 26 - Nil Nil Nil  

18 1017 Selvi 

50/F 

Mcp, 

Shoulder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

26.8.11 

To 

18.10.11 

BT 9200 53 42 5 25 40 9.8 94 1 33 - Nil Nil FPC - Marke

d 

 

 Knee, 

Ankle 

AT 9346 54 44 2 7 13 10.

3 

94 0.7 27 - Nil Nil Nil - 

19 1538 Tamilaras

an 

50/M 

Mcp, 

Wrist, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

29.8.11 

To 

4.10.11 

BT 9800 60 36 4 15 40 12.

8 

92 - 34 - Nil Nil Nil 4.5 Marke

d 

 

Knee, 

Ankle 

AT 9000 57 39 4 5 16 12.

4 

92 0.4 20 - Nil Nil Nil -ve 

20 5705 Prema 

30/F 

 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

12.9.11 

To 

7.10.11 

BT 8200 53 42 5 10

5 

12

0 

9 81 0.8 27 AN

A+ 

Nil Nil FPC 423.3

5 

Marke

d 

 

Mtp, 

Ankle 
AT 9400 48 46 6 24 42 10

.3 

96 0.9 28 -ve Nil Nil Nil 44 
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21 7367 Lakshmi 

priya 

30/F 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

16.9.11 

To 

7.10.11 

BT 9100 49 44 7 39 49 11.

2 

96 1.2 23 - Nil Nil  FPC -ve 

 
Moder

ate 

 
Mtp AT 9300 47 45 8 11 24 11 94 0.8 26 - Nil Nil Nil -ve 

22 1365 Uma 

45/F 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

27.9.11 

To 

14.10.11 

BT 1080

0 

60 36 4 88 12

5 

11.

4 

88 0.9 33 - Nil + 2+  

- 

Poor 

 

Mtp,Ankl

e,Knee 

AT 1040

0 

58 40 2 22 45 12 98 0.9 26 - Nil Nil Nil - 

23 2807 Kumudha

valli 

52/F 

Wrist, 

Elbow, 

Shoulder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

1.10.11 

To 

12.11.11 

BT 9700 60 36 4 30 75 10 - 0.8 30 - Nil Nil Nil -ve Marke

d 

 

Knee, 

Ankle 

AT 9800 52 44 4 10 25 11 - 1 30 - Nil Nil Nil -ve 

24 3397 Rani 

48/F 

Mcp, 

Wrist, 

Shoulder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

3.10.11 

To 

18.10.11 

BT 9900 60 37 3 18 40 13 80 0.8 35 - Nil Nil Nil -ve Marke

d 

 

Knee, 

Ankle 

AT 1020

0 

56 41 3 9 14 13 139 1 29 - Nil Nil Nil -ve 

25 4071 Vinodh 

30/M 

 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

4.10.11 

To 

12.11.11 

BT 1020

0 

49 44 7 22 41 14 105 1.4 36 - Nil Nil Nil -ve Marke

d 

 

Mtp, 

Knee 
AT 1040

0 

35 50 5 10 15 14 102 1.2 28 - Nil Nil Nil -ve 
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½ 
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26 4077 Jayalaksh

mi 

42/F 

 

Mcp,Wris

t,Elbow, 

Shoulder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

4.10.11 

To 

21.11.11 

BT 9000 52 44 4 85 12

6 

9 115 0.8 30 - Nil Nil  Nil -ve 

 
Marke

d 

 Mtp,Ankl

e,Knee 

AT 9200 54 43 3 10 14 10 92 0.8 32 - Nil Nil Nil -ve 

27 6753 Navaneeth

am 

55/F 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

12.10.11 

To 

21.11.11 

BT 1020

0 

49 47 4 44 73 7 102 1.2 32 - Nil Nil FPC  

- 

Marke

d 

 

     Mtp AT 1000

0 

50 42 8 13 21 9 96 0.9 26 - Nil Nil Nil  

28 7990 Jyothi 

40/F 

Wrist, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

15.10.11 

To 

28.10.11 

BT 9000 57 38 5 25 55 11.

2 

89 0.9 29 - Nil Nil Nil -ve Marke

d 

 

Knee, Hip AT 9800 60 36 4 5 10 15 90 0.8 28 - Nil Nil Nil -ve 

29 7257 Prabhu 

42/M 

Mcp, 

Cervical 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

14.11.11 

To 

16.12.11 

BT 9600 57 38 5 34 70 - 117 0.8 32 - Nil Nil Nil -ve Marke

d 

 

 
Knee 

AT 9900 47 47 6 11 23 10 94 0.8 26 - Nil Nil Nil -ve 

30 8565 Kunjulaks

hmi 

70/F 

 

Mcp, 

Wrist, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

17.11.11 

To 

28.11.11 

BT 8800 49 48 3 42 68 9 89 1.3 26 0.1 Nil Nil Nil 1.2 Poor 

 

Mtp, 

Ankle 
AT 9000 48 46 6 11 18 10

.3 

96 0.9 24 - Nil Nil Nil -ve 
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31 8572 Mersy 

jasmine 

53/F 

 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

17.11.11 

To 

7.12.11 

BT 9700 58 37 5 20 52 8 95 1.1 29 - Nil Nil  PCS +ve 

 

Poor 
Mtp,Ankl

e,Knee 

AT 9800 55 40 5 10 21 10 105 0.8 26 - Nil Nil Nil -ve 

32 3997 Rani 

48/F 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

2.12.11 

To 

2.1.12 

BT 9200 49 47 4 44 73 7 102 1.2 32 - Nil Nil FPC  

- 

Marke

d 

 

Mtp,Ankl

e,Knee 

AT 9000 50 42 8 13 21 9 96 0.9 26 - Nil Nil Nil  

33 9596 Selvi 

32/F 

Wrist, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

20.11.11 

To 

2.1.12 

BT 8400 53 34 1

3 

89 14

0 

8 89 0.6 23 - Nil Nil FPC -ve Mild 

 

Knee, Hip AT 9300 61 35 4 25 53 15 90 0.8 28 - Nil Nil Nil -ve 

34 6052 Ayisha 

51/F 

Mcp,Wris

t, Shlder 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

8.12.11 

To 

10.1.12 

BT 7600 53 41 6 42 75 7 213 - 30 - 2+ Nil FPC -ve Marke

d 

 

Knee 
AT 8200 58 34 8 12 21 10 134 0.8 26 - Nil Nil Nil -ve 

35 9426 RajaLaksh

mi 

30/F 

 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

12.10.11 

To 

14.11.11 

BT 5200 44 46 1

0 

24 86 10.

5 

142 1.1 30 AN

A+ 

Nil Nil Nil 32.6 Marke

d 

 

Mtp, 

Ankle 
AT 5800 53 36 7 - 32 11

.3 

134 0.7

4 

25 13.

36 

Nil Nil Nil 14.7 
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1. 706/ 

1785 

Devi 

27/F 

PG 

Mcp,Elbo

w, Shlder 

Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

21.7.11 

To 

24.8.11 

BT 9400 55 39 6 70 13

0 

8.6 135 - 19 - Nil Nil Nil - Marke

d 

Knee,Hip, 

Ankle 

AT 9400 57 38 5 18 26 8.6 - 0.5 19 - Nil Nil Nil - 

2. 765/ 

4047 

Manoj 

17/M 

PG 

Mcp,Elbo

w, Shlder  

Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

9.8.11 

To 

26.8.11 

BT 8700 55 41 4 12

0 

15

4 

8.6 66 - 39 - Nil Nil Nil +ve Mild 

Knee,Hip, 

Ankle 

AT 8700 55 41 4 92 11

6 

8.8 74 0.9 28 - Nil Nil Nil -ve 

3. 229/

2506 

Maragatha

m 

50/F 

PG 

Mcp,Wris

t,Shldr 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

3.9.11 

To 

17.10.11 

BT 9000 54 36 1

0 

95 15

5 

6.8 98 - 32 - Nil Nil FE

C 

-ve Moder

ate 

Knee, 

Ankle 

AT 9000 55 35 1

0 

52 79 9 104 0.8 29 - Nil Nil FE

C 

-ve 

4. 449/ 

9537 

Murugan 

50/M 

PG 

Mcp 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

22.9.11 

To 

1.11.11 

BT 7200 62 36 2 95 17

2 

- 94 - 32 - Nil Nil Nil +ve Marke

d 

Knee 
AT 6980 56 42 2 27 74 12 - 0.9 24 - Nil Nil Nil -ve 

5. 591/ 

5942 

Punniyala

kshmi 

63/F 

PG 

Mcp,Elbo

w, Shlder 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

10.10.11 

To 

22.10.11 

BT 7800 52 42 6 33 70 9 90 - 32 - Nil Nil Nil -ve Poor 

Knee, 

Ankle 

AT 8200 50 45 5 11 36 10.

2 

87 0.5 27 - Nil Nil Nil -ve 
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6. 899/ 

1680 

Moorthy 

50/M 

M.Medicin

e 

Mcp,Elbo

w, Shlder 

Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

4.4.11 

To 

19.4.11 

BT 7200 42 48 1

0 

63 12

5 

9 102 0.6 23 - Nil Nil Nil -ve Marke

d 

Knee,Hip, 

Ankle 

AT 8200 50 43 7 25 39 10 99 0.8 20 - Nil Nil Nil -ve 

7. 250/ 

4483 

Raja 

39/M 

M.Medicin

e 

Mcp, 

Elbow  

Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

12.5.11 

To 

21.5.11 

BT 8400 55 41 4 32 75 9.7 89 1 18 - Nil Nil Nil -ve Marke

d 

Knee, 

Ankle 

AT 9000 60 33 7 10 22 10 95 1 22 - Nil Nil Nil -ve 

8. 684/

279 

Chinnapo

nnu 

48/F 

F.Medicin

e 

Mcp,Wris

t,Elbow 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

29.6.11 

To 

4.7.11 

BT 9700 52 42 6 80 13

2 

8 79 0.5 33 - Nil Nil Nil - Marke

d 

Mtp,Knee

, Ankle 

AT 9780 53 42 5 20 24 11 99 0.8 35 - Nil Nil Nil - 

9. 474/ 

743 

Mohan 

58/M 

M.SPM 

Mcp, 

Wrist 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

4.7.11 

To 

24.8.11 

BT 7800 52 41 3 42 82 9 90 1.4 36 - Nil Nil Nil +ve Marke

d 

Mtp,Knee 
AT 8000 50 45 5 17 35 12 101 0.9 27 - Nil Nil Nil -ve 

10 572/ 

6213 

Thiruvenk

adam, 

49/M 

M.SPM 

 

Mcp,Elbo

w, Shlder 
Pain,Early morning 

stiffness,Myalgia,Swel

ling,Movement 

restriction,Low grade 

fever,Joint deformity 

13.10.11 

To 

22.10.11 

BT 9000 49 45 6 41 84 12 76 0.8 29 - Nil Nil Nil -ve Marke

d 

Knee, 

Ankle 

AT 8800 51 44 5 23 41 13 79 0.6 25 - Nil Nil Nil -ve 
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1. 3518 Annapoor

ani 

39/F 

 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

8.4.11 

To 

4.5.11 

BT 9700 58 37 5 50 83 8 95 1.1 29 - Nil Nil  PCS -ve 

 
Marke

d 

 
Mtp,Ankl

e,Knee 

AT 9800 55 40 5 14 23 10 105 0.8 26 - Nil Nil Nil -ve 

2. 1150 Lalitha 

47/F 

Mcp,Wris

t,Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

2.5.11 

To 

16.5.11 

BT 1020

0 

49 47 4 44 73 7 102 1.2 32 - Nil Nil FPC  

- 

 

Marke

d 

 Mtp,Ankl

e,Knee 

AT 1000

0 

50 42 8 13 21 9 96 0.9 26 - Nil Nil Nil  

3. 4221 Madhusoo

dhanan 

35/M 

Wrist, 

Elbow 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

11.5.11 

To 

27.5.11 

BT 9500 57 39 4 26 42 14 83 1.2 32 - Nil Nil FPC -ve  

Marke

d 

 Knee, Hip AT 9800 60 36 4 5 10 15 90 0.8 28 - Nil Nil Nil -ve 

4. 4290 Vijaya 

43/F 

Wrist, 

Rt.Should

er 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

11.5.11 

To 

27.6.11 

BT 9800 60 36 4 18 35 9.4 98 0.7 30 - Nil Nil FPC -ve  

Moder

ate 

 

Knee AT 1020

0 

58 34 8 12 21 10 94 0.8 26 - Nil Nil Nil -ve 

5. 7833 Lakshmi 

30/F 

 

Mcp, 

Wrist 

Pain,Early morning 

stiffness,Myalgia, 

Swelling,Movement 

restriction,Low grade 

fever,Joint deformity 

21.6.11 

To 

2.8.11 

BT 8800 49 48 3 42 68 9 89 1.3 26 0.1 Nil Nil Nil 1.2 Marke

d 

 

Mtp, 

Ankle 
AT 9000 48 46 6 11 18 10

.3 

96 0.9 24 - Nil Nil Nil -ve 



 

 

.5. RA Patients photos BT&AT: 

 Before Treatment    After Treatment 

    

 Before Treatment    After Treatment 

          

 Before Treatment    After Treatment 

       



 

 

4.6.1 Age wise classification 

Sl. No Age In Years No. Of Patients Percentage (%) 

1 16-25 3 6 

2 26-35 14 31 

3 36-45 7 16 

4 46-55 17 38 

5 55-70 4 9 

TOTAL 45 100 

 

 

 

 

4.6.2 Sex Distribution 

SL. 

NO 

SEX NO. OF PATIENTS PERCENTAGE 

1 Female 28 62 

2 Male 17 38 

TOTAL 45 100 
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6. RESULTS AND DISCUSSION 

Required studies were carried out on the trial drug Rasa Mezhugu to evaluate it’s 

safety, analgesic and anti-arthritic activity on pre-clinically and study the efficacy as anti-

arthritic clinically on the Rheumatoid Arthritis patients. The results of the following studies 

are given below. The study includes literary collections, Pharmacognostic study, Physico and 

Phyto chemical analysis, Toxicological study, Pharmacological study and Clinical study. 

Literature Collections: 

 These literatures were clearly exibits the mercury is one of the miraculous medicine 

of siddha system, and it is the base and face of this ancient system. Even though it is a well 

known poisonous substance, siddhars giving this much of the importance only for that huge 

medicinal value. Because, they were classify 7 types of impurities and its complecations. 

Also they frame lot of curative procedures and add antagonists (satru) to nullify the toxisity 

and carefully select the ingredients to increase the potency as agonists (mithru). Even, after 

these kinds of safety messures due to the man made mistakes some kind of toxic symptoms 

were documented in literature, for this siddhars have mentioned lot of remedies also. These 

things clearly indicate siddhars were the path finders of Pharmaco Vigilance.  

 Even though several purification methods were suggested for mercury, siddhars were 

specifically mentioned that the purest form of mercury is abtained in a sublimation process 

from its ore Cinnabar (Lingam) HgS. This is called as Vaalai Rasam. 

SAMPLE: 1    (Hg -I) Marketed Mercury. 

 SAMPLE: 2    (Hg–II)
 
  350gms of Raw mercury is poured into the kalvam. Then it is 

ground with brick powder and turmeric powder for one hour respectively and boiled with 

kuppaimeni saru. 

SAMPLE: 3(Hg–III)
 
500gms of Cinnabar (ore of Mercury) is powdered and mixed with 

2kgs of Kodivaeli (Plumbago zeylanica) root bark. And then submitted for the sublimation 

process, this is called as Vaalai Rasam. 

SAMPLE: 4 (Hg-IV)  32.5 gms of Purified Veeram (Mercuric Chloride) is added to 500gms 

of mercury and ground for one hour. 20ml of Lemon juice is added to the above and finely 

ground for 24 hours. Then it is washed with water and mercury is collected. (It is now in 

practiced at CRI,Arumbakkam, Chennai-106.) 



 

 

3.5.1 Results of XRF Findings of Mercury: 

 Multi Elemental Composition of Various Samples of Mercury        

SAMPLE Hg-I Hg-II Hg-III Hg-IV 

ELEMENTS ADDED   Si Si Si 

    Gd Ni   

    Er Na   

      Zn   

      W   

      K   

      Mg   

          

ELEMENTS PRESENT Sr Sr Sr Sr 

  Rb Rb Rb Rb 

  Pt Pt Pt Pt 

  P P P P 

  Os     Os 

  
Hg 

(98.58%) 

Hg 

(98.38%) 
Hg (95.82%) Hg (98.39%) 

  Fe Fe Fe Fe 

  S S S S 

  Cu Cu Cu   

  Cr Cr     

  Cl Cl Cl Cl 

  Cd Cd   Cd 

  Au Au Au Au 

  Al Al Al Al 

  Ca Ca Ca Ca 

  Mn Mn   Mn 

ELEMENTS REMOVED   Os Os Cu 

      Mn Cr 

      Cd,Cr   

 

With this above references to disclose the fact that Vaalai Rasam is the best kind of 

processed mercury for therapeutic uses. In this mercury other toxic metals like Cd, Ar, Pb 

were completely removed and trace elements like Zn, Na, K, Mg and Au were added. 

 

The mercury has all the six tastes and both the hot and cold potencies.Thus it can act 

in all ailments of the body in accordance with the biotrans position of the vehicle and 

additives. So it can neutralise the deranged humours of the body and maintains its 

equilibrium. By this it has the potency to cure the disease and also prevents the body from the  



 

 

exogenous and endogenous causes. Trial formulations’other ingredients were also like 

mercury in their efficacy to cure the vatha disease by repairing the basic humoural changes.  

Physico chemical analysis: 

Results: 

Table – 4.2.1.1 

Colour Characters of Trial Drug: 

S.No Sample Colour-Under 

ordinary light 

Colour-Under UV 

light 

1 Powdered material Brown Brown 

Table -4.2.1.2 

Physico-chemical properties of Trial Drug: 

S.No. Parameters Values obtained 

 (%w/w) 

Heavy Metals Result 

1 Total ash value 9.76 Lead BDL 

2 Acid insoluble ash 0.94 Cadmium BDL 

3 Water soluble ash 5.6 Mercury 3ppm 

4 Moisture content 8.75 Arsenic BDL 

5 Foreign Organic Matter 0.86 Iron 0.5ppm 

BDL – Below Detective Level; PPM – Parts Per Million. 

 The colour of the sample is same in both the ordinary light and UV light, which 

proves that there is no radio active compounds present in that. The total ash value is 9.76% 

(w/w), acid-insoluble ash value is 0.94% (w/w), most of the total ash is soluble in acid, so 

acid-insoluble ash value is very low denoting that it fully gets digested in our alimentary 

without producing any illeffects. Meanwhile, the water-soluble ash value is 5.6% (w/w) and 

the foreign organic matter is also very low and this proves that it paves no way for the growth 

of micro organisms. So this study helps to standardize the preparatory method of this herbo 

mineral formulation. 

 By the heavy metal analysis’ result, it is inferred that all the toxic heavy metals are 

removed and the mercury is also within the admissible level. With this the siddhar’s 

admirable formulas are onceagain proved that the toxic minerals were converted in to almost 

non toxic medicines. 



 

 

 Materials and methods interpretation: 

In this process heavy metal like mercury was denatured and converted into an 

effective medicine only by grinding with few herbals. Such a transformation of toxic 

substance (ghlhzk;) into a theraupeutic standard  is an admirable chemical miracle that was 

achieved by the siddhars. The safety of this drug is proved now by the acute and sub acute 

toxicity studies done in experimental animals. The result of this study reveals that there are 

no adverse effects encountered even at the high dose level of 5000mg/kg. This is clear that 

the siddhars were the pioneers with extrordinary intelligence in the field of metallurgy and 

alchemy. 

Table: 4.2.2. Preliminary chemical studies on Rasa mezhugu: 

Test for Chemicals Observation Inference 

Ammonium No appearance of brown colour _ 

Sodium No appearance of intense yellow 

colour 

-- 

Magnesium No formation of white precipitate -- 

Aluminium No characteristic changes -- 

Potassium No formation of yellow precipitate -- 

Calcium Formation of white precipitate + 

Ferrous iron Appearance of blood red colour + 

Copper No formation of blue precipitate -- 

Zinc No formation of white precipitate -- 

Arsenic No formation of brownish red 

precipitate 

-- 

Mercury  Formation of yellow precipitate + 

Lead No formation of yellow precipitate -- 

Chloride Formation of white precipitate + 

Phosphate No formation of yellow precipitate -- 

Carbonate Formation of  effervescence + 

Nitrate No characteristic changes -- 

Amino acids Formation of violet precipitate + 

Tannic acid Formation of bluish black precipitate + 

Unsaturated 

compounds 

Get decolorized + 



 

 

From the above table, it is clear that this herbo-mineral formulation has essential 

elements that maintains the normalcy of the body counteracting the disease progression. i.e., 

The calcium helps in increasing the bone density thus preventing the osteoclaustic activity. 

The iron present in this helps to get rid of anaemia caused by the disease. The chloride and 

carbonate ions helps in maintaining the cellular integrity by governing the acid base balance 

of the cell providing  proper buffering action and reducing the  auto immune activity of 

cellular destruction, thus inhibiting the complications. 

Table :4.2.3.Phyto chemical analysis results: 

S.No. Phytochemicals Test Results 
   1. Alkaloids Positive 

  2. Terpenoids Negative 

  3. Cardiac Glycosides Positive 

  4. Steroids Positive 

  5. Phenolic Compounds Negative 

  6. Flavonoids Positive 

  7. Tannins Positive 

  8. Phlobatannins Positive 

  9. Saponins Negative 

 10. Glycosides Positive 

 11. Volatile oil Positive 

 12. Phytosterol Negative 

 13. Proteins Negative 

 14. Carbohydrate Positive 

 15. Fixed oil Positive 

 

From this analysis, it is become evident that the trial drug formulation have alkaloids, 

cardiac glycosides, steroids, flavonoids, phlobatannins, glycosides, volatile oils and fixed 

oils. The Alkaloids, Flavonoids, and  Tannins scavsnges the free radicaals and ensure the 

antioxidant property of the drug. The phyto-steroids quench the pain and the process of the 

disease by the anti -inflammatory and analgesic quality. The presence of cardiac glycosides  

avoids the cardiac complications of the disease. Other important essential oil constituents of 

clove oil include Acetyleugenol, Beta-caryophyllene and Vanillin; Crateogolicacid; Tannins, 

Gallotannic acid, Methyl salicylate (pain killer) to reduce the pain and inflammation 

 

 

 



 

 

 4.3.1 FTIR results of Rasa mezhugu : 

 

The absorbance frequency around 3465 cm
-1

 is corresponding to either for O-H of 

alcohols/phenols or for N-H stretch of amines.  

The absorbance frequency around 2556, 2426, 2065 cm
-1 

arises from the C-H stretch 

of Alkenes, Alkanes and Aldehydes.  

Further the bands around 16349 cm
-1 

to 1183 cm
-1 

are corresponding to the bending 

frequency of  Aromatics, Nitro compounds, Aromatic amines N-H and stretching frequency 

of C-N of amines.  

The band in the 848cm
-1 

is corresponding to the bending frequency Phenyl Ring 

Substitution Bands of mercury. 

 Fourier transform infrared spectroscopy (FTIR) data shows oxide forms of potassium, 

calcium, ferrous, sodium. 
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Results of ICP-OES 

Table no. 4.3.2. 

  

S.No Elements with 

 frequencies 

Availability 

Mg/l 

1. As193.696 BDL 

2. Ca317.933 8.092 

3. Cd226.502 BDL 

4. Fe238.204 0.472 

5. Hg253.652 3.075 

6. K766.490 7.25 

7. Na589.592 2.638 

8. P213.617 4.081 

9. Pb230.204 BDL 

10. S181.975 15.321 

 

(BDL : Below Detectable Limit) 

  

In the trial substance the heavy toxic metals like As, Cd and Pb are in below 

detectable level and this infers that they are not present. And the present heavy metal Hg is 

also in 3ppm, with in the admissible level. Also the available sulphur is obtained from the 

herbals used in this formulation. This helps very much in denaturing the chemical toxicity of 

mercury. This itself elaborates the intellectual approach in the use of herbs, metals and 

minerals by the great Siddhars. 

SEM  Results: 

 In this SEM picture of RASA MEZHUGU shows the partical sizes in a 26000 x 

magnification within a small area of 2 micro meter. So, the particals are present in the range 

between 10
-9 

to 10
-7

. The trial drug  consists of particles with in nanoparticle size. By this we 

came to know that the drug has been finished perfectly and able to produce good therapeutic 

values.  

Thirumoolar’s hypothesis about Atomic theory has been reinstated as nano 

technology in this decade. Nanoscience and technology may be new to the world but ISM 

have been using this technology to make parpam, chendhuram etc, (Prof Ak.Tyagi, BARC in 

Times of India, 14 Dec, 2009) from time immemorial. Our medicine particles are in oxygen 

deficient state and clearly identifiable fractions of particles are in the nanometer size range. 

These properties might impart the therapeutic property. (Journal of nano particle research. 

Vol 11, no 3, 655-664) 



 

 

Modern medicine cures a particular disease by targeting exactly the affected zone and 

transporting the drug to that area known as drug delivery system (DDS). By DDS we can 

control the PK, PD, non specific toxicity, immunogenicity and makes bio - recognition & 

efficacy of drugs. This type of DDS is a major lacuna in our system. To overcome this, now 

we approach our drug as Novel Drug Delivery System (NDDS). 

From the above references, we come to know that our formulations are in nano 

particle in size and they can be easily fulfill the NDDS. Through the administration of 

vehicles, our drug can act in the major mechanisms like passive / active target and release as 

controlled, potential and pulsatile manner and also as protein – peptide / lipid – polymer 

based drug delivery system. By approaching in NDDS, we increase the therapeutic value, 

bioavailability and develop our drug as Smart drug. Since most of our drug has absorption in 

the mucosal level, nanoparticles improve the drug delivery to the cells even in cytoplasm and 

take up these particles easily  because of their size. 

Toxicological Study: 

4.4.1 Acute toxicity study: 

Table 4.4.1: Dose finding experiment and its behavioral Signs of Toxicity 

No 
Dose 

mg/kg 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

1. 500 + + - - + + - - - - - - - - - - - - + - 

2 1000 + + - - + + - - - - - - - - - - - - + - 

3 2000 + + - - + + - - - - - - - - - - - - + - 

4 5000 + + - - + + - - - - - - - + - - - - + - 

1. Alertness 2. Aggressiveness 3. Pile erection 4. Grooming  5. Gripping  6. Touch Response 7. Decreased Motor Activity 8. Tremors 9. 

Convulsions 10. Muscle Spasm 11. Catatonia 12. Muscle relaxant 13. Hypnosis 14. Analgesia 15.Lacrimation 16. Exophthalmos 17. 

Diarrhoea 18. Writhing 19. Respiration 20. Mortality 

 

In the AOT study the trial drug given (Rasa mezhugu  mixed with CMC)  animals 

were survive after 48 hrs and showing good response in Alertness, Aggressive earlier and 

settle down lately, Touch response,  Gripping , Increased motor activity, and Normal 

respiration. At the dose of 5000mg/kg, Analgesia also present 



 

 

4.4.2. Sub-Acute Toxicity Study: 

 In acute oral toxicity test, Rasa Mezhugu exhibited no signs of toxic symptoms like 

dyspnoea, tremor, convulsions and writhing abnormalities. The body weights of all the rats in 

each group were increased after treatment except in very few animals. Hence, from the 

results, it is decided that the drug has no effect on normal growth. The internal organs of 

treatment rats such as brain, lung, heart, liver, spleen, pancreas, adrenal gland, kidney, and 

sex organ showed no pathological abnormality relative to these organs of the control.  

 Thus, the Rasa Mezhugu is considered to be non-toxic through acute exposure in rats. 

In the sub-acute toxicity study, there was no significant difference in the water and food 

intake in all the treatment groups when compared to the control. The body weight of the 

animals treated with Rasa Mezhugu once a day during 28 days did not show any significant 

change when compared with the control group. No significant change was observed in urea, 

potassium, sodium and chloride ions for all the treated groups. However, there was a 

significant reduction in the concentration of creatinine in all the Rasa Mezhugu treated 

groups.  

 The macroscopic analysis of the target organs of the treated animals (liver, lung, 

heart, spleen and left kidney) did not show significant changes in color and texture when 

compared with the control group. The oral administration of the Rasa Mezhugu at all the 

three dose levels used resulted neither change in behavior nor toxic signs during the 

experimental period.  

 The hematological parameters like Total Count (TC) of RBC and WBC, Differential 

Count (DC) of WBC, platelet count and hemoglobin percentage were performed just before 

drug intake and after completion of treatment. In hematological examinations, significant 

increase in WBC count in rats was observed for 1000mg/kg/day dose. No significant changes 

were observed in these values in other dose treated rats compared to control. Similarly no 

significant changes in the RBC count were observed between treated and control rats. 

However, Changes in the other parameters in the hematology were within the normal range 

indicating that the Rasa Mezhugu does not have any major toxic of deviational effect in rats.  

 Gross pathological study showed no abnormality in all the organs examined. 

Histological examination of vital organs was normal indicating that the Rasa Mezhugu have 

no toxicity, this was supported by the biochemical data, which were also normal. The absence 



 

 

of death at oral treatment of over 5000 mg/kg Rasa Mezhugu suggests that the Rasa Mezhugu 

is practically non-toxic.  

 The observed values of ALT and AST in this study fall within the normal range. The 

significant reduction in creatinine level in the Rasa Mezhugu treated groups indicates that the 

drug does not exert any harmful effect on the renal function. No abnormal change in the 

relative organ weight was observed. The behavioural effects elicited by the Rasa Mezhugu in 

response to 28 days sub-acute dosage administration showed no significant difference among 

the treatment groups.  

Histopathology: 

 The histopathology of heart, lungs, liver, pancreas, spleen, kidney, stomach, brain, 

uterus and testis were studied to visually detect gross lesions, and weighed to determine 

relative organs weights. Histopathological investigation reveals the normal architectures and 

has no microanatomical changes in any of the treated animal organs.  

Table 4.4.2.1. Body wt (g) of albino rats exposed to Rasa Mezhugu for 28days 

Values are mean of 6 animals  SEM (Dunnett's test). *P<0.05; N=6. 

 

 

 

Dose 

(mg/kg/day) 
Days 

1 7 14 21 28 

Control 120.467.14 123.44.17 126.25.21 1286.12* 130.76.25** 

250 1268.18 1298.55 1318.00 1359.16* 13910.12** 

500 13010.36 13310.78 1379.10 12810.31 1319.80 

1000 122.107.49 125.126.22 129.225.72* 132.55.38** 162.515.36** 



 

 

 

Table4.4.2. 2. Food (g/day) intake of albino rats exposed to Rasa Mezhugu for 28days. 

Dose 

(mg/kg/day) 

Days (gms/rats) 

1 7 14 21 28 

Control 36.152.10 35.102.48 33.192.18 32.262.38 34.102.61 

250 34.282.13 30.102.46 34.272.42 34.282.14 34.182.40 

500 32.102.22 34.192.08 35.262.20 35.432.16 33.202.38 

1000 34.702.46 38.142.12 40.212.18* 43.552.14** 40.262.46* 

Values are mean of 6 animals  SEM (Dunnett's test). *P<0.05; N=6. 

Table 4.4.2.3.Water (ml/day) intake of albino rats exposed to Rasa Mezhugu for 28days. 

 

Dose 

(mg/kg/day) 

Days (ml/Group) 

1 7 14 21 28 

Control 40.103.72 42.902.22 42.452.54 40.282.54 42.282.66 

250 40.222.18 40.822.08 43.612.36 44.102.10 45.361.44** 

500 42.813.10 44.462.32 40.102.62 46.202.19* 44.422.78 

1000 46.112.46 42.622.83 43.662.11 45.192.44 44.562.50 

Values are mean of 6 animals  SEM (Dunnett's test). *P<0.05; **P<0.01. N=6. 

 

 

 



 

 

Table 4.4.2.4. Hematological parameters after 28days treatment with the RasaMezhugu   

Parameters 
Control 250mg/kg 500 mg/kg 1000 mg/kg 

RBC (mm
3
) 7.40.78 7.450.92 7.660.68 7.900.74 

HB (%) 15.510.42 15.360.35 15.420.40 15.650.38 

Leukocyte (x10
3
/mm

3
) 11412151.28 11124162.46 14120200.12* 15155212.35** 

Platelets/ul 102236.14 104540.52 108438.46 104632.48 

MCV (gl) 82.10±3.7 80.15±4.2 83.46±4.4 84.62±4.12 

Neutrophils 54.00±4.35 52.28±4.77 53.21±4.22 54.40±4.88 

Lympho cytes 48.65±3.5 46.41±4.32 44.40±4.64 44.24±4.42 

Monocytes 3.17 ± 2.02 3.10 ± 2.10 3.21 ± 2.66 3.32 ± 2.42 

Eosinopills 2.00 ± 0.18 2.11 ± 0.20 2.15 ± 0.20 1.14 ± 0.17* 

Basophills 1.12 ± 0.12 1.40 ± 0.28** 1.36 ± 0.22** 0.34 ± 0.29** 

ESR (mm) 500 300 1.300 1.100 

PCV 42.12±2.6 42.18±2.4 43.12±2.46 42.52±2.99 

MCH pg 28.42±1.88 29.12±1.41 30.00±1.42 30.10±0.47 

MCHC g/dl 34.21±0.4 34.44±0.36 34.29±0.41 34.18±0.6 

Values are mean of 6 animals  SEM (Dunnet’t's test). *P<0.05; **P<0.01. N=6. 

 

 

 



 

 

Table 4.4.2.5. Effect of treatment with Rasa Mezhugu on biochemical parameters-LFT 

Dose (mg/kg) Control 250mg/kg 500 mg/kg 1000 mg/kg 

Total Bilirubin (mg/dL) 0.61±0.26  0.60±0.20  0.60±0.26  0.61±0.24 

ALP (IU/L)  60.22±4.5  60.12±4.8  59.11±4.2  60.10 ±4.0 

AST (IU/L)  90.12±5.4  90.21±8.16  90.28±7.10  90.02±6.51 

ALT (IU/L)  91.47±6.5  92.11±6.2  92.4±5.16  92.12±5.13 

Protein (g/dl)  5.14±0.4  5.11±0.4 5.18±0.4  5.23±0.5 

Albumin (g/dl)  4.30±0.3 4.26±0.3  4.20±0.3  4.18±0.3 

Values are mean of 6 animals  SEM (Dunnett's test). 
Ns

P>0.05 vs. control group N=6. 

Table-4.4.2.6 RFT: 

Dose (mg/kg) Control 250mg/kg 500 mg/kg 1000 mg/kg 

Urea (mg/dl)  60.141.56 60.221.70 61.262.46 62.001.36 

Creatinine (mg/dl)  0.810.06 0.730.05* 0.700.07** 0.700.05** 

Uric acid (mg/dl)  1.300.18 1.320.20 1.300.22 1.320.19 

Sodium  145.455.22 145.24.12 146.334.10 145.124.32 

Potassium  47.203.22 46.882.98 46.42.75 46.703.00 

Chloride  104.224.36 105.474.55 105.205.11 102.184.50 

Values are mean of 6 animals  SEM (Dunnet ’t' test). *P<0.05; **P<0.01 vs control group 

N=6. 



 

 

TABLE-4.4.2.7 Lipid Profile: 

Dose (mg/kg) Control 250mg/kg 500 mg/kg 1000 mg/kg 

Cholesterol (mg/dl)  52.892.46 54.52.55 52.03.00 54.123.12 

HDL (mg/dL) 16.101.55 16.151.46 16.121.47 15.882.86 

LDL (mg/dL) 34.211.89 34.504.00 35.042.62 36.122.46 

VLDL (mg/dl) 20.002.55 18.81.65 19.461.82 20.301.87 

Triglyceride (mg/dl)  89.44 ± 20.25  89.40 ± 20.12  88.46 ±24.10  88.00 ± 25.11 

Glucose (mg/dl)  115.028.22 116.108.56 114.885.90 112.84.32 

Values are mean of 6 animals  SEM (Dunnet ’t' test). NsP>0.05 vs control group N=6. 

TABLE-4.4.2.8 Urine Analysis: 

Parameters 
Control 250mg/kg 500 mg/kg 1000 mg/kg 

Colour Yellow Yellow Yellow Yellow 

Transparency Clear Slightly turbid Slightly turbid Slightly turbid 

Specific gravity 1.010 1.010 1.010 1.010 

PH 7.2 >7.8 >7.8 >8.0 

Protein Nil Nil 1+ 1+ 

Glucose Nil Nil Nil Nil 

Bilirubin -ve -ve +ve +ve 

Ketones -ve -ve -ve +ve 

Blood Absent Absent Absent Absent 

Urobilinogen Normal Abnormal Abnormal Abnormal 

Pus cells Nil 0-cells/HPF Nil Nil 

RBCs Nil Nil 0-1cells/HPF Nil 

Epithelial cells Nil Nil Nil Nil 

Crystals Nil Nil Nil Nil 

Casts Nil Nil Nil Nil 

Others Bacteria seen Bacteria seen Bacteria seen Bacteria seen 

 



 

 

Table 4.4.2.9. Effect of oral administration of a Rasa Mezhugu on organ weight 

Dose (mg/kg) Control 250mg/kg 500 mg/kg 1000 mg/kg 

Liver (g) 4.70±0.51  4.72±0.46  4.74±0.50  4.67±0.37 

Heart (g) 0.56 ±0.11  0.58±0.13  0.60±0.12  0.59±0.10 

Lung (g)  0.74±0.05  0.75±0.05  0.74±0.05  0.72±0.2 

Spleen (g)  0.65±0.10  0 .66±0.11  0.68 ±0.10  0.67±0.10 

Ovary (g) 0.04±0.02 0.04±0.02  0.04±0.02  0.04±0.02 

Testis (g)  0.94±0.05  0.94±0.04 0.90±0.03  0.93±0.04 

Brain (g) 1.360.14 1.320.12 1.330.14 1.360.15 

Kidney (g) 0.620.04 0.630.05 0.620.05 0.640.06 

Stomach (g) 1.340.05 1.320.06 1.350.06 1.330.05 

Values are mean of 6 animals  SEM (Dunnett's test). NsP>0.05 vs control N=6. 

 Pharmacological Study: 

4.5.1. Screening Of  Rasa Mezhugu For Analgesic Activity: 

 Mortality in the acute oral toxicity test was not seen in the limit test up to dose 

5000mg/kg. One-tenth of the upper bound dose was considered for the experiments. No other 

toxic symptoms were observed in any of the dose treated animals. Writhing method is the 

most common test for evaluating the analgesic efficacy of drugs/compound in rodents. The 

abdominal constriction response induced by glacial acetic acid is a sensitive procedure to 

establish peripherally acting analgesics. This response is thought to involve local peritoneal 

receptors. The number of writhing observed during a 20 min period in control group was 

35.64 ± 3.25 which correspond with the finding of other workers. Diclofenac significantly 

reduced the number of writhes (P<0.01).  

 

 

 



 

 

Table 4.5.1.Percentage of Inhibition: 

Test 

Sample 

Dose (mg/kg) No of writhings 

(meanSEM) 

% of Inhibition 

Control 2% CMC + 2% acetic acid 35.643.25 --- 

Test RM (500mg/kg)+ 2% 

acetic acid 

5.861.44** 83.55 

Standard Diclofenac 

(45mg/kg))+2% acetic 

acid 

3.940.78** 88.94 

The writhing in control was taken as 100%. The mean writhing was calculated in each group 

(n=6) of mice. **P<0.01 Vs Control. 

4.5.2.Anti-Arthritic Activity 

Effect of Rasa Mezhugu on Freund’s Adjuvant-Induced Arthritis In Rats 

Anti -arthritic study  

 Adjuvant-induced arthritis in rats is a well-established experimental model that has 

features similar to the human rheumatoid arthritis. In addition, it is a good chronic 

inflammatory model for development of potential analgesic and/or anti-inflammatory drugs 

useful for arthritis treatment. Adjuvant arthritis is characterized by chronic proliferative and 

inflammatory reactions in synovial membranes, producing pain, disability and eventually 

destruction of joints. Although, the etiology of this disease is unknown, it is thought that 

autoimmune processes are involved. Experimental evidence suggests that an autoimmune 

process involving T lymphocytes is responsible for the generation of adjuvant arthritis. In the 

present study the challenge with CFA (1%, 0.1ml) was produced mono-articular arthritis, 

evident from the significant increased paw volume and paw thickness in arthritis control.  

 Rasa Mezhugu 500 mg/kg on 28
th

 day showed decrease in paw thickness was evident 

significant prevention of paw edema. There is marked difference in the arthritic index 

between the control and Rasa mezhugu treated group. Assessment of the serum levels of 

AST, ALT and ALP provides an excellent and simple tool to measure the anti-arthritic 

activity of the target drug. The activities of amino transferases and ALP increases 

significantly in arthritic rats, since these are good indices of liver and kidney impairment 

which is also considered a feature of adjuvant arthritis. Serum AST and ALT has been 



 

 

reported to play a vital role in the formation of biologically active chemical mediators such as 

Bradykinins in inflammatory process.  

 Elevated levels of serum ALP in adjuvant induced arthritic rats can be due to increase 

in the liver and bone fraction or due to an increase of both isoenzymes. This in turn 

implicates a localized bone loss in the form of bone erosion and peri-articular osteopenia, as 

the enzyme is released into circulation in the course of bone formation and resorption. It was 

reported that adjuvant administration in rats, immunologicaly alters the hepatic biochemistry. 

Most reports suggested an increase of the baseline serum ALP level in RA, although 

underlying mechanism remains uncertain. Also adjuvant treated rat showed significantly 

higher serum biochemistry markers (AST, ALT and ALP) than normal rats.  

 It was also reported that the decrease in serum total protein in rheumatoid arthritis. In 

the present study, the challenge with CFA (1%, 0.1 ml) was significantly (p<0.01) elevated 

the serum AST and ALT estimated as serum SGOT and SGPT level and decreased the TP 

level, whereas the effect on ALP was insignificant in arthritis control as compared to normal 

control. This was suggested that the development of inflammation in CFA induced arthritis 

may be related to the biochemical changes in hepatic enzymes. The administration of Rasa 

Mezhugu 500 mg/kg was significantly (p<0.05) reversed the elevated amino transferases. 

This effect may be related to their anti-inflammatory activity. The decreased enzyme levels 

on Rasa Mezhugu treatment emphasize on the decreased bone loss and organo protective 

roles of  Rasa Mezhugu in adjuvant induced arthritis rats.  

 The effect of  Rasa Mezhugu on the liver, spleen and kidney was further confirmed by 

change in their weight. The challenge with CFA (1%, 0.1ml) was significantly increased the 

kidney and spleen weight and decreased the liver weight in arthritis control. Rasa Mezhugu 

500mg/kg was significantly increased the liver weight and decreased the spleen weight. The 

effect of Rasa Mezhugu 500mg/kg on kidney weight was insignificant. The spleen is an 

important lymphoid organ involved in immune responses against all types of antigens that 

appears in the circulation and it provides a readily available source of cells known to be 

involved in adjuvant arthritis. Increased cellularity in the spleen of adjuvant-injected rats 

engendered interest as to the potential for concomitant classical antibody formation where the 

increased antibody titer in arthritic animals further supports the hyper immune status by 

humoral immunity. Further, the increase in spleen weight in the adjuvant-induced arthritic 

rats has been reported to be associated with splenomegaly, generalized lymphadenopathy and 



 

 

altered hepatic function. Injection of the CFA significantly increased spleen weight in 

arthritis control and that was significantly decreased in the animals treated with Rasa 

Mezhugu 500mg/kg.  

 Thus, these findings indicated the inhibition of lymphocytes and decreased 

immunological response that may be responsible for the anti-arthritic potential of Rasa 

Mezhugu. The initial reduction of edema and soft tissue thickening at the depot site could 

probably be due to the effect of the adjuvant, whereas the late occurring disseminated arthritis 

and flare in the injected foot were presumably immunological events.  

Biochemical Estimation:  

 The challenge with CFA (1%, 0.1ml) showed significant (p<0.05) elevation of the 

serum SGOT and SGPT level and decrease in the TP level, whereas the effect on ALP was 

insignificant in arthritis control as compared to normal control. The treatment with Rasa 

Mezhugu 500 mg/kg showed significant (p<0.05) prevention of the elevation of the serum 

SGOT & the decrease in the TP level as compared to arthritis control, whereas the effect on 

SGPT and ALP was insignificant. Indomethacin showed significant (p<0.01) prevention of 

the elevation of the serum SGOT and SGPT level and the decrease in the TP level as 

compared to arthritis control, and the effect on ALP was significant. CFA induced arthritis 

involves highly significant increase paws thickness, decrease in serum cortisol, significant 

increase in creactive proteins. The acute phase proteins in ESR and C-Reactive Proteins 

(CRP) share the property of showing elevations in the concentration in response to stress or 

inflammations like injection, injury, surgery and tissue necrosis. Results of ESR and C-

Reactive Proteins are substantial and correlate with the above statement by showing 

significant decrease in serum after treatment with Rasa Mezhugu 500 mg/kg. p.o.  

Effect on haematological parameters  

In the studies, there is an increased ESR level, which is a common diagnostic feature 

of patient with chronic arthritis. Increase in the erythrocyte sedimentation rate is an indication 

of active but obscure disease process, which elevate in response to stress, inflammation and 

cell necrosis. In arthritic condition there is mild to moderate increase in the WBC count 

which plays a major role in body defense mechanism. WBC count increase is may be due to 

the release of interleukins, responsible for production of both granulocytes and macrophages 

colony stimulating factor. Treatment with the Rasa Mezhugu 500 mg/kg significantly 



 

 

decrease the ESR and the WBC count indicate the significant recovery from the arthritic 

progress.Similarly the Hb level was significantly increased in drug treated group compared to 

control. 

Histological findings  

 Compared to normal control, the Freund’s adjuvant induced arthritic control group 

showed the following changes in Haematoxylin and Eosin stained slides. Proliferation of 

synovial membrane, infiltration of synovial membrane into the synovial cavity, accumulation 

of inflammatory cells adjacent to the inflamed joint, replacement of articular cartilage by 

inflammatory cells. The slides from collagen induced arthritic rats presented partial 

destruction of the outer surface of the articular cartilages of the ankle joint with the other 

arthritic features which were present in the Freund’s adjuvant induced arthritic rats. These 

arthritic changes were absent in the Rasa Mezhugu treated rats with the dosage of 500mg/kg 

treated rats. 

Table 4.5.2.1: Effect of Rasa Mezhugu on paw volume in CFA induced arthritis in rats 

Group Treatment Dose % Inhibition of paw edema 

8
th

 Day  13
th

 day 18
th

 day 25
th

 day 28
th

 day 

Normal 
Saline 2ml/kg -- -- -- -- -- 

Control (RA) Palm Jaggary 2ml/kg -- -- -- -- -- 

Test Rasa Mezhugu 500mg/kg -- 17.33 40.19 62.10 78.29 

Standard Indomethacin 10mg/kg -- 19.76 44.81 68.35 89.46 

 

Table 4.5.2.2: Effect of Rasa Mezhugu on Arthritic Index (the secondary lesions score) in CFA 

induced arthritis in rats 

Group Treatment Dose Arthritic index score 

8
th

 Day  13
th

 day 18
th

 day 25
th

 day 28
th

 day 

Normal 
Saline 2ml/kg -- -- -- -- -- 

Control (RA) Palm Jaggary 2ml/kg 2.16 3.33 3.83 5.16 6.83 

Test Rasa Mezhugu 500mg/kg 1.83 3.16 3.52 2.16 0.66 

Standard Indomethacin 10mg/kg 2.33 2.83 3.16 1.83 0.5 



 

 

Table 4.5.2.3: Effect of Rasa Mezhugu on body weight in arthritic rats 

Group Treatment Dose 0 day 8
th

 Day  13
th

 day 18
th

 day 25
th

 day 28
th

 day 

Normal 
Saline 2ml/kg 164±2.0 169±2.0

**
 174±2.2

**
 178±1.8

**
 180±2.2

**
 182±2.1

**
 

Control 

(RA) 

Palm Jaggary 2ml/kg 169±2.2 173±1.9
 ns

 176±2.7
 ns

 174±2.1
 ns

 176±2.2
 ns

 178±3.5
 ns

 

Test Rasa 

Mezhugu 

500mg/k

g 

168±2.0 171±1.8
 ns

 173±2.5
 ns

 173±2.0
 ns

 175±2.4
 ns

 174±2.6
ns

 

Standard Indomethacin 10mg/kg 165±1.8 167±1.5
 ns

 166±2.8
 ns

 168±1.9
 ns

 172±2.6
 ns

 178±2.8
**

 

Values are expressed as (Mean ± SEM) N = 6; One way ANOVA followed by Dunnet`s test, 

p<0.01vs 0day  

Table 4.5.2.4: Effect of Rasa Mezhugu on Biochemical parameters in CFA induced 

arthritic rats 

Group Treatment Dose ALT (IU) AST (IU) TP (g/dl) CRP (μg/m) 

Normal 
Saline 2ml/kg 33.15±0.77 101.71±6.31 11.10±0.98 168.31±4.2 

Control 

(RA) 

Palm Jaggary 2ml/kg 46.64±0.92 140.22±10.82 14.26±1.12 398.20±8.7 

Test Rasa 

Mezhugu 

500mg/kg 28.36±0.51
**b

 88.14±7.22
**

 10.33±0.74
*
 264.00±6.5

**b
 

Standard Indomethacin 10mg/kg 22.08±0.48
**b

 57.90±3.67
**b

 8.82±0.42
**

 201.19±4.6
**b

 

Values are expressed as (Mean ± SEM) N = 6; One way ANOVA followed by Dunnet`s test, 

b
P<0.01vs Normal, *P<0.05, **P <0.01 vs arthritic control 

Table 4.5.2.5: Effect of Rasa Mezhugu on heamatological parameters in arthritic rats 

b
P<0.01vs Normal, *P<0.05, **P <0.01 vs arthritic control 

Group 
Treatment Dose TWBC count 

(Cells/cu.mm) 

RBC count 

(millions/cu.mm) 

Hb (gm%) ESR 

(mm/hr) 

Normal 
Saline 2ml/kg 7.68±0.06 5.34±0.14 14.22±0.10 2.18±0.16 

Control 

(RA) 

Palm Jaggary 2ml/kg 7.54±0.08 5.12±0.16 12.51±0.26 4.06±0.11 

Test Rasa 

Mezhugu 

500mg/kg 7.72±0.04 5.49±0.19 14.10±0.12
**

 3.27±0.16
**b

 

Standard Indomethacin 10mg/kg 7.60±0.08 5.43±0.11 14.63±0.15
**

 3.01±0.13
**b
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Clinical Trial: 

As per the results obtained from the Pre-clinical studies, the trial drug was further 

subjected to the clinical trial to find out the Anti- arthritic efficacy on Rheumatoid Arthritis 

patients. 

Table: 4.6.3 Improvement In Clinical Features: 

S. No. Signs And Symptoms 
No. Of Patients 

BT AT IMP. Improvement (%) 

1 Pain 45 6 39 87 

2 Myalgia 45 5 40 89 

3 Early morning stiffness 45 9 36 80 

4 Movement restriction 40 6 34 85 

5 Swelling 45 8 37 82 

6 Low grade fever 30 0 30 100 

7 Joint deformity 10 6 4 40 
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Table: 4.6.4 Gradation Report: 

Sl. No Level Of Improvement No.Of Patients Percentage (%) 

1 Marked Relief 30 67 

2 Moderate Relief 7 16 

3 Mild Relief 4 8.5 

4 Poor Relief 4 8.5 

TOTAL 45 100 

 

 

45 patients of both sexes were selected. Among the 45 patients, 35 patients were 

treated as out- patients in the Post graduate department of Gunapadam, Govt.Siddha medical 

college hospital and Govt. Arignar Anna hospital, Arumbakkam, Chennai- 106. and 10 

patients were treated as In - patients. The results revealed that the drug possess 67% Marked 

relief, 16% moderate relief, 8.5% mild relief and 8.5% cases there was only poor response. 

 In this clinical study, the Open clinical Trial was conducted on 45 volunteer patients 

after getting the proper informed consent. Since, the treated disease RA is an auto immune 

disorder complete reverse to the normalsy is not possible. So the aim is to maintain the life 

style of the patients without any big modifications. As per the obtained results 67% of cases 

(marked)  were releaved that 75% improvement, 16% of cases (moderate) had 60% 

improvement in the signs and symptoms and bio chemical parameters. With the obtained 

results the trial medicine has proven itself a encouraging drug of choice for the RA patients. 
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 Statistical Analysis: 

1. Clinical Improvement of Patients Before and After Treatment. 

P value and statistical significance:  

The two-tailed P value equals 0.0019 

By conventional criteria, this difference is considered to be very statistically significant.  

Confidence interval: 

The mean of Group One minus Group Two equals 5.71 

95% confidence interval of this difference: From 3.06 to 8.37  

Intermediate values used in calculations: 

t = 5.2674 

df = 6 

standard error of difference = 1.085  

  Group Mean SD SEM No. 

  B.T   37.14 13.18 4.98 7 

  A.T   31.43 12.54 4.74 7 

2. ESR Value- 30 mts.: 

P value and statistical significance:  

The two-tailed P value is less than 0.0001 

By conventional criteria, this difference is considered to be extremely statistically significant.  

Confidence interval: 

The mean of Group One minus Group Two equals 31.80 

95% confidence interval of this difference: From 23.61 to 39.99  

Intermediate values used in calculations: 

t = 7.8282 

df = 44 

standard error of difference = 4.062  

Group Mean SD SEM No. 

  B.T   49.89 30.15 4.49 45 

  A.T   18.09 18.29 2.73 45 

 

 



 

 

3. ESR value 60 mts.: 

P value and statistical significance:  

The two-tailed P value is less than 0.0001 

By conventional criteria, this difference is considered to be extremely statistically significant.  

Confidence interval: 

The mean of Group One minus Group Two equals 53.42 

95% confidence interval of this difference: From 45.37 to 61.48  

Intermediate values used in calculations: 

t = 13.3642 

df = 44 

standard error of difference = 3.997  

Group Mean SD SEM No. 

B.T   81.24 37.93 5.65 45  

 A.T   27.82 20.56 3.06 45  

 

4. Mani Kadai Nool of Patients Before and After Treatment. 

P value and statistical significance:  

The two-tailed P value is less than 0.0001 

By conventional criteria, this difference is considered to be extremely statistically significant.  

Confidence interval: 

The mean of Group One minus Group Two equals -1.2000 

95% confidence interval of this difference: From -1.5121 to -0.8879  

Intermediate values used in calculations: 

t = 8.0472 

df = 19 

standard error of difference = 0.149  

Group Mean SD SEM No. 

  B.T   9.3500 0.9010 0.2015 45  

  A.T   10.5500 0.4261 0.0953 45  

 

  



 

 

6. CONCLUSION 

The trial drug Rasa mezhugu is selected from the text Agasthiyar paripuram 400,page 

no.131 for the evaluation of safety, efficacy and the theraupeutical potential of the drug in the 

RA patients. 

The mercury used in this preparation is prepared from lingam and the purest form of 

mercury, Vaalai rasam is used. Then all the other drugs were purchased and duly 

authenticated and then subjected to preparation. 

 From the acute toxicity study was performed as per OECD guideline-425, it was 

concluded that the test drug Rasa mezhugu  as class 5 safety drug, wich  has no lethal effect 

upto 5g/kg body weight after oral administration in mice.  

 The Rasa Mezhugu did not produce any oral acute or sub acute toxicity in both female 

and male rats. Over all results suggest that Rasa Mezhugu is relatively safe in rats. These 

results showed that the use of Rasa Mezhugu is safe and explained the utilization of the drug 

as traditional medicine. 

 After ensuring the safety the drug,the analgesic and anti arthritic property of Rasa 

Mezhugu is evaluated.Hence it can be concluded that this drug may have anti-prostaglandin 

synthetase activity, it is possible that the analgesic activity of the Rasa Mezhugu may involve, 

mainly, inhibition of prostaglandin synthesis but interference of the metabolism of other 

algesic agents or blockade of their receptors.  

 In adjuvant induced arthritis model there is marked difference in the arthritic index 

between the control and Rasa mezhugu treated group and there were no significant 

differences in paw volume between CFA injected rats and rats injected with CFA and treated 

with adjuvant Palm jaggery.  

After the above evaluation the drug Rasa Mezhugu  is subjected to open clinical trial. 

The open clinical trial results reveal that 67% of patients were having 75% of improvement 

and 16%  have 60% of improvement  in the clinical futures and biochemical reports. 

 From the above pre-clinical and clinical observation, I conclude that the drug 

Rasa Mezhugu kindles the new way in the field of research and the Rheumatoid Arthritis 

Treatment.  



 

 

7. SUMMARY 

Rasa Mezhugu was selected by the author for this study to establish the analgesic and 

anti arthritic activity.To collect the information about the drug, various text books, literature 

were referred. From them, the author came to an idea about the drug and its efficacy on 

Rheumatoid Arthritis. 

The mercury used in this preparation is derived from lingam as the purest form of 

mercury, Vaalai Rasam is used. Then all the other drugs were purchased and duly 

authenticated and then subjected to preparation. 

The Phyto chemical analysis of the drug shows that it contains Calcium, Iron, and 

Tannins, Alkaloids, Steroids,  Phlobatannins, Phenolic Compounds, Flavonoids and Cardiac 

Glycosides. It is related in treatment of Rheumatoid Arthritis. 

The preclinical study showed that the drug has got safety and significant Analgesic 

and Anti- arthritic activity.  

The patients were relieved well from the signs and symptoms gradually and no 

adverse effects were reported. 

The clinical result reveals that 67% of patients were having 75% of improvement in 

the clinical futures and biochemical reports. 

This present study confirms that Rasa Mezhugu has the remarkable Analgesic and 

Anti- arthritic activity and high therapeutical value against the disease Rheumatoid Arthritis. 

This must be involved to further studies to explorate the exact target activity and the 

responsible compound identification and for standardization. 
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CONSENT FORM 

 

 I certify that I have disclosed all the details about the study in the terms readily 

understood by the patient. 

DATE:        SIGNATURE 

         NAME 

 

 

CONSENT BY THE PATIENT 

 

 I have been informed to my satisfaction by the attending physician the purpose 

of the clinical trial and the nature of the drug treatment and follow up including the lab 

investigations to be performed to monitor and safeguard my body functions. 

 

 I am aware of my right to opt out of the trial at any time during the course of 

the trial without having to give reasons for doing so. 

 

 I ,exercising  my free power of choice , hereby give my consent to be included 

as a subject in the clinical trial of …………………………. for the treatment 

of…………………………………………….. 

DATE:       SIGNATURE 

        NAME 

 

 

 

 

 

 

 



 

 

 

xg;Gjy; gbtk; 

Ma;T Fwpj;j mj;jid jfty;fisAk; Nehahsp vspjpy; Gupe;J nfhs;Sk; tifapy; 

Nehahspf;F tpsf;fpAs;Nsd; vd;W cWjpaspf;fpNwd; 

Njjp:     Ma;thsupd; ifnahg;gk;: 

        ngau;: 

Nehahspapd; xg;Gjy;; 

 ,e;j Ma;T Fwpj;j KO jfty;fs;> kUe;jpd; jd;ik> vdJ cly; eyd; Fwpj;j Ma;Tfs;> 

Ma;Tf;fhd kUj;Jt gupNrhjidfs; kw;Wk; rpfpr;ir tpguq;fs; Mfpa midj;Jk; kUj;Jtuhy; 

KOikahf tpsf;fpf; $wg;gl;Ls;sJ. 

 ,e;j Ma;tpypUe;J ve;j epiyapYk;> vt;tpj fhuzKkpd;wp tpyfpf;nfhs;s vdf;F KO 

Rje;jpuk; cs;sJ vd;gijAk; mwpe;jpUf;fpNwd;. 

 ,e;j Ma;tpy;> ………………………………………………………………………………………. xU gadhspahf 

vd;id cl;gLj;jpf; nfhs;s Vt;tpjkhd epu;ge;jKkpd;wp KOkdJld; rk;kjpf;fpNwd; vd;gijj; 

njuptpj;Jf; nfhs;fpNwd;. 

Njjp:       ifnahg;gk;: 

       ngau;: 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

DEPARTMENT OF POST GRATUATE GUNAPADAM BRANCH,  

GOVERNMENT SIDDHA MEDICAL COLLEGE,  

CHENNAI-106. 

ARIGNAR ANNA GOVERNMENT HOSPITAL FOR 

INDIAN MEDICINE AND HOMEOPATHY, ARUMBAKKAM, 

CHENNAI-106. 

CONTROLED CLINICAL TRAIL 

ANALGESIC AND ANTI ARTHRITIC ACTIVITY OF 

“RASA MEZHUGU” 

FORM II 

1. Centre :  

2. Code no  :      Level of study: OPD/IPD 

3. Name of the patient  :  

4. Address  : 

     

    

5. Age :   :   sex: Male  Female   

6. Educational Status  :  

7. Occupation  :  

8. Income  :  

9. Religion  : H M CH  S 

10. Marital Status  : 

     11. Date of Admission   : 

     12. Date of Discharge   : 

     13. Diagnosis   : 

PERSONAL HISTORY:  



 

 

11. Food habits  : Veg Non Veg Veg/Egg 

12. Addiction  : None Smoking Snuff 

    Ganja Alcohol Opium 

13. Sleep  : Good Distributed Insomnia 

14. Presence of anxiety  : Yes No 

15. Naadi  : Vatham  Pitham Kapam Thontham 

FAMILY HISTORY: 

1. Hypertension  : Yes  NO  

2. Diabetes mellitus  : Yes  NO 

3. Tuberculosis  : Yes  NO 

4. IHD/MI/MS/AS  :  

5. If any other disease specify  : 

PRESENTING SYMPTOMS: 

 Affected Joint : 

       Yes    No  Duration (WEEKS) 

1. Pain : 

2. Swelling : 

3. Stiffness : 

4. Tenderness : 

5. Crepitus on movements : 

6. Limitation on movements : 

7. Deformity : 

8. Gait Abnormality : 

9. Inability to use the limbs : 

10. Malaise : 

11. Fever : 

12. Weight loss : 

13. Muscular spasm (or) pain : 

14. Muscle weakness : 

15. If any other disease :  

HISTORY OF PRESENT ILLNESS: 

 Onset of Arthritis : Acute  Chronic 

        Yes    No  Duration (WEEKS) 

1. Pain : 

2. Swelling : 

3. Stiffness : 

4. Tenderness : 



 

 

5. Crepitus on movements : 

6. Limitation on movements : 

7. Deformity : 

8. Gait Abnormality : 

9. Inability to use the hand (or) : 

Leg  

10. Malaise : 

11. Fever : 

12. Weight loss : 

13. Muscular spasm (or) pain : 

14. Muscle weakness : 

15. If any other disease :  

PAST HISTORY: 

1. Date of Diagnosis : 

2. Duration of disease :     months/year 

3. Source of any infection : 

4. Prior joint fractions : Yes   No  If Yes, When?  

5. Obesity : Yes   No  

6. Repetitive Joint Use : Yes  No  

7. Sedentary Life Style : Yes   No  

8. Joint Infection : Yes      No  

9. Psoriasis : Yes   No  

10. Tuberculosis : Yes   No  

11. Diabetes : Yes   No  

12. Nephritis : Yes   No  

13. Syphilis : Yes   No  

14. AIDS : Yes   No  

15. Pt.underwent any surgery : Yes   No  

16. UTI : Yes   No  

17. Others : Yes   No  

HISTORY OF PREVIOUS TREATMENT: Yes  No 

If yes give details as follows: 

System of Drug Dosage Duration Remarks 



 

 

Medicine 

     

PHYSICAL EXAMINATION: 
1. Height (cm) : 

2. Weight (Kg) : 

3. Pulse : 

4. Blood Pressure : 

5. Temperature : 

6. Respiratory Rate : 

7. Anemia : Present   Absent  

8. Lymphadenopathy : Present   Absent  

9. Pigmentation : Present   Absent  

PRESENTING SIGNS: 

1. Redness : Present   Absent 

2. Pallor : Present   Absent 

3. Swelling : Present   Absent 

4. Pain : Present   Absent 

5. Loss of function : Present   Absent 

6. Fever : Present   Absent 

7. Inflammation of eye : Present   Absent 

8. Calcaneal Spur : Present   Absent 

9. Ecstasies : Present   Absent 

10. Muscle tightness : Present   Absent 

 

CLINICAL EVALUATION: 
1. Cardio Vascular System : Normal Abnormal Details 

2. Respiratory System : Normal Abnormal Details 

3. Central Nervous System : Normal Abnormal Details 

4. Urogenital System : Normal Abnormal Details 

 

SIDDHA PARAMETERS: 

1. Naa : Normal Abnormal Details 

2. Niram : Normal Abnormal Details 

3. Mozhi : Normal Abnormal Details 

4. Vizhi : Normal Abnormal Details 

5. Malam : Normal Abnormal Details 

6. Moothiram : Normal Abnormal Details 

7. Sparism : Normal Abnormal Details 

8. Nadi : Normal Abnormal Details 

 

RESULT: 
GOOD : 

FAIR : 

POOR : 



 

 

NO RESPONSE : 

 

SIGNATURE OF MEDICAL OFFICER   SIGNATURE OF INVESTIGATOR 

 

 

CONTROLED CLINICAL TRAIL 

ANALGESIC AND ANTI ARTHRITIC ACTIVITY OF 

“RASA MEZHUGU” 

DEPARTMENT OF POST GRATUATE GUNAPADAM BRANCH,  

GOVERNMENT SIDDHA MEDICAL COLLEGE,  

CHENNAI-106. 

ARIGNAR ANNA GOVERNMENT HOSPITAL FOR 

INDIAN MEDICINE AND HOMEOPATHY, ARUMBAKKAM, 

CHENNAI-106. 

LABORATORY INVESTIGATION AND CLINICAL PARAMETERS 

1. Centre :  

2. Code no  :      Level of study: OPD/IPD 

3. Name of the patient  :  

4. Age :   :   sex: Male  Female   

5. Date and month of assessment   : 

CLINICAL PARAMETERS: 

PARAMETERS BEFORE AFTER 

Urine   
Albumin   
Sugar   
Deposits   
MOTION   
Ova   
Cyst   
HAEMOGRAM   
Total WBC Count   
Dc P-           L-          E- P-           L-          E- 



 

 

Hb   
ESR   
Sugar   
RA-Factor   

ASO Titer   

ECG   

Other investigations   

X-Ray   

 

CASE SHEET 

Name of the Patient:    Date of Admission: 

I.P.No:      Date of Discharge: 

 

DATE 

 

SIGNS,SYMPTOMS AND 

PROGNOSIS 

 

DRUG 

 

SIGNATURE 

 

 

    

 

Discharge Summary: 

 



 

 

 

 

 

SIGNATURE OF M.O     SIGNATURE OF H.O.D 
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	CERTIFICATE BY THE GUIDE
	This is to certify that the dissertation entitled Anti- Diabetic Activity Of Karchure Chooranam (Phoenix dactylifera)  And Analgesic and Anti-Arthritic Activity Of Rasa Mezhugu is submitted to the Tamilnadu Dr.M.G.R.Medical University in partial fulfi...
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	CHENNAI-106
	Phoenix dactylifera Linn.
	Taxonomy
	Kingdom:   Plantae (plants)
	Order:   Arecales
	Family:   Arecaceae
	Genus:   Phoenix
	Species:   dactylifera
	Binomial name:  Phoenix dactylifera. Linn.
	- Bentham and Hooker Classification. Vernacular Names:
	Tamil   :  Karchure.
	English :  Date palm.
	Hindi    :  Kajur.
	Telugu  :  Karjuramu.
	Mala.    :  Tenecha, Eentham pazham.
	Kan.   :   Kharjura.
	Arab     :  Nakhla and the ‘Tree of Life’.
	Etymology:
	In Bahrain in the time of early Dilmun, date seeds were found in burial chambers. In the region that is now south-eastern Iran, there were reliable finds of Date seeds of about 5th millennia BC. The earliest discovery was in the Indus Valley (now Paki...
	Enzymes such as Phytase, Invertase and Peroxidase have been isolated in dates. Presence of Estrone has also been reported in the dried date seeds and pollens.
	The date palm pollen grains showed the presence of α-amirin, Triterpenoids, Saponins and a crude gonadotropic substance.
	Other isolated chemical constituents include
	α- D glucan, heteroxylon, galactoameens.
	5 α- stigmast-22-en-3, 6-dione,
	5 α- campestan-3, 6 dione,
	New cis and trans-3.3’, 5.5’- tetrahydroxy- 4- methoxystilbene
	Isolation of three new Flavonoid sulphates
	a) Quercetin-3-glucoside sulphate,
	b) Luteolin – 7 glucoside disulphate,
	c) Chrysoeriol -7- glucoside disulphate.
	d) Luteolin – 7- glucoside,
	e) Luteolin – 7- rutinoside,
	f) Sorhamnetin-3- glucoside
	g) A d-glucan was isolated from the fruit of dates. –Wealth of India,vol.3
	3.6. Lateral Research Works:
	Anti-ulcer activity:
	Pretreatment with date fruit ethanolic and aqueous extracts at a dose of 4 ml/kg for 14 days markedly ameliorated the ulcer index, histological indices such as necrosis, haemorrhage, congestion and oedema in stomach sections and biochemical levels of ...
	Anti-cancer activity:
	The polysaccharides (glucans) prepared from the date fruits exhibited a dose dependant anticancer activity with an optimum activity at a dose of 1 mg/kg in tumour induced by subcutaneously transplanting allogenic solid Sarcoma-180 tumor cells into the...
	Anti-diarrhoeal Activity:
	Phoenix dactylifera L spathe aqueous extract at doses of 3, 6 and 12 mg/kg produced a statistically significant reduction in both castor oil induced intestinal transit and frequency of diarrhoea in rat. These properties may explain the rational for th...
	Effect on gastrointestinal transit:
	Water and ethanolic extracts from date flesh and date pits at doses of 0.01, 0.02 and 0.04 ml/kg showed a dose dependant increase in the gastrointestinal transit time. While water extract from dialyzed date flesh extract induced a dose-dependent decre...
	Hepatoprotective activity:
	Pre and post treatment with aqueous extract of date flesh or pits significantly reduced CCl4 induced elevation in plasma activities of Aspartate aminotransferase (AST), Alanine aminotransferase (ALT), Alkaline phosphatase (ALP) enzymes and bilirubin c...
	Antimutagenic activity:
	Date fruit extract produced a dose-dependent inhibition of benzopyrene-induced mutagenecity on Salmonella tester strains TA-98 and TA-100 with metabolic activation. Extract from 3.6 mg/plate and 4.3 mg/plate was found required for 50% inhibition of Hi...
	Antioxidant activity:
	Phytochemicals from fruits have been shown to possess significant antioxidant capacities that may be associated with lower incidence and lower mortality rates of degenerative diseases in human. Various in vitro and in vivo antioxidant activities have ...
	Effect on reproductive system
	Oral administration of date palm fruit suspensions at doses of 120 and 240 mg/kg improved the sperm count, motility, morphology, and DNA quality with a concomitant increase in the weights of testis and epididymis. Moreover, date extracts have been sho...
	Anti-inflammatory activity:
	Oral administration of the methanolic and aqueous extracts of edible portion of Phoenix dactylifera fruits suppressed the swelling in the foot significantly by 67.8 and 61.3% respectively, while the methanolic extract of date seeds showed significant ...
	In vitro antiviral activity
	The crude acetone extracts of date palm pits at doses of 100 and 1000 micro g./ml showed a rapid, strong and dose dependent ability to inhibit the infectivity of Pseudomonas phage ATCC 14209-B1 to Pseudomonas aeruginosa by binding to the phage, with M...
	Effect on haemolytic activity of Streptococcus pyogenes
	Phoenix dactylifera fruit extract at 5, 10 and 20% dilution when incubated with Streptococcus pyogenes for 24 h effectively slowed the growth of Streptococcus pyogenes to 30.8%, 64.7% and 88.5%, respectively. Date extract (DE) neutralised the hemolyti...
	Effect on Cisplatin-induced genotoxicity
	Aqueous extract of pollen grains administered by oral route to mice at doses of 250 and 500 mg/kg significantly inhibited the cisplatin-induced genotoxicity. –Al-Kharage et al.
	Anti-hyperlipidemic activity
	In a study, Phoenix dactylifera fruit pulp was evaluated for its effect on the lipid metabolism in high cholesterol diet induced hypercholesterolemic hamsters wherein it significantly reduced the elevated levels of plasma lipids including cholesterol,...
	Nephroprotective activity
	In this study the effect of the extracts of the flesh and pits of Phoenix dactylifera on gentamicin induced nephrotoxicity in rats was investigated in which it significantly reduced the increase in plasma creatinine and urea concentrations induced by ...
	Clinical Studies
	Himalaya’s Party Smart:
	Partysmart, a herbal formulation containing Phoenix dactylifera fruit powder as one of the ingredients was evaluated for its effect on blood and urinary levels of alcohol and acetaldehyde after alcohol ingestion. In this study, the formulation signifi...
	Cosmeceutical Values:
	A cosmeceutical composition containing alcoholic extract of Phoenix dactylifera fruit and seeds showed a significant relief from wrinkles, toughness, fine lines, mottled hyperpigmentation, inflammatory papules and pustule, lesions, in the skins of var...
	4. MATERIALS AND METHODS
	Preparation of Trial medicine:
	Drugs and chemicals:
	Statistical analysis
	Diabetes mellitus is possibly the World's largest growing metabolic disorder,

	5.1.2.  FBS BT & AT
	P value and statistical significance:    The two-tailed P value is less than 0.0001   By conventional criteria, this difference is considered to be extremely statistically significant.   Intermediate values used in calculations:   t = 10.1235   df = 4...
	5.1.3. PPBS BT & AT
	P value and statistical significance:    The two-tailed P value is less than 0.0001   By conventional criteria, this difference is considered to be extremely statistically significant.    Intermediate values used in calculations:   t = 15.9203   df = ...
	5.1.4. HbA1c BT & AT
	Atomic Structure:
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	4.4.2. Evaluation of  Sub Acute Toxicity Of Rasa Mezhugu In Rats:
	Evaluation of anti-arthritic potency
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