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1. INTRODUCTION 

 

Traditional systems of medicines contribute to the global health care needs to a major 

extent. It is projected that around 80% of the world population is dependent on the traditional 

systems of medicine. These systems focus on the health on the individuals than the disease as 

such. They are known for their healing properties than alleviating the symptoms. The system of 

medicines which have originated from India are knows as Indian Systems of Medicine.  

 

The use of plant products as medicine is seen widely in almost all medical systems in 

most part of the word. The recent research on herbals have brought into many successful drugs 

and formulations for many ailments. It is well established that natural products have been a 

source of leads for the many of the effective siddha drugs currently available for the treatment of 

a variety of human diseases. Herbal plants have been the basis of traditional Indian medicine 

systems that have been in existence for many years, and their uses by many generations have 

been documented.  

 

Siddha is the indigenous system of Medicine practiced in South India especially in 

Tamilnadu. This system has come to be closely identified with Tamil civilization. Siddha system 

of medicine is unique in drug formulations for various diseases. It has been enlisted that there 

exists 4448 different types of pathological conditions in humans. They are basically classified on 

the variation on the three humors namely vatham, pitham and kabam. The term 'Siddha' has its 

source from the word 'Siddhi'- which means achievement. Siddhars were the human beings who 

had supreme knowledge in the field of medicine, yoga or tapa (meditation). Siddha system of 

medicine has great potential of herbal drugs especially for chronic ailments. 

 

 The Siddha system is dealing with natural system of medicines, with less side effects and 

for this reason it is still thriving steadily as living science even amidst the more advanced modern 

medical science. A special branch of Siddha system - Kuzhandhai Maruthuvam is exclusively 

mentioned by Siddhars for pediatric population. This branch of Siddha medicine laid emphasis 

on the diseases of the children from conception itself and also the treatment aspects of those 

diseases
1
. 
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 Among the diseases in children skin diseases cause the worst possible anxious scenario. 

Eczema and contact dermatitis are the most frequently occurring diseases in pediatric age group. 

Contact dermatitis is mostly seen in hands or in some body parts that comes into contact with 

irritant/allergens. Contact Dermatitis is an inflammatory process in the skin caused by an 

exogenous agent that directly or indirectly injure the skin. The changes in skin could be due to 

allergic response to a specific substance or could be due to irritant effect. Burning sensation, 

itching or redness in the skin are produced by irritants. Some of the common irritants are 

chemicals, paints, nickel, detergents, woolen clothes and skin care products containing alcohol 

(excluding acetyl alcohol) and fragrances. Animal or vegetable proteins from foods, pollens or 

pets are considered as allergens. 

. 

 Study of multiple variables and factors is required for diagnosis of Contact dermatitis. A 

good knowledge of the different skin reactions is mandatory in order to give a correct diagnosis. 

The most common reaction is the eczematous one, but other common types of lesions that can be 

seen are erythema multiforme, purpuric rash, erythroderma, lichenoid eruption, contact allergic 

granuloma, photosensitivity reactions, and pigmented lesions
.
 There are multiple factors that 

needs to be considered in the clinical aspects of contact dermatitis. Most important of them are 

the age and sex. Allergic and irritant contact dermatitis are more common in females. 

The regional factors also play an important role in the onset of the disease and also plays 

a major factor in the clinical aspect of the lesions in contact dermatitis
 

 

The knowledge about the frequency of contact dermatitis in children is important.  

Generally dermatitis in children are classified as endogenous in origin. The prevalence of ACD 

in patients are advised for patch testing. 

  

The most common sensitizers were fragrance mix and nickel.  Other common 

allergens that has been reported are rubber, lanolin, cobalt, fragrance mix and thiomersol. Usage 

of ear piercing, bracelets, necklaces, rings and metallic zipper made of nickel can cause nickel 

sensitivity. Many of the nickel reactions with the body could be false-positives
2
. 
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Juvenile contact dermatitis is common among children and hence it is important to 

differentiate Eczema from it. Leather shoes are important allergens because of usage of 

chromates in the tanning process. Disperse dyes are used in the synthetic fibers which are used 

for producing garments for children
3
. The continuous exposure to these allergen dyes can cause 

eczema. PPD used in manufacturing the permanent hair dyes and black henna, azo dyes and in 

rubber vulcanization is one of the allergen. Mostly children with black henna tattoos have been 

reported for contact dermatitis.  Tattoos should be discouraged in children and they can cause 

serious consequences. Other cosmetics products that can cause ACD are lipsticks, eye makeup 

products, nail lacquers, and deodorants.    

 

 Since this disease is a worldwide problem and in modern medicine there is no specific 

medicine to cure eczema, the few drugs which are available, are for symptomatic relief only. On 

current trends there is an overall shift towards herbal medicines from bio medicine and 

henceforth the standardization part of herbal medicine became mandatory in order to accept the 

drug by modern scientific community and to do that pharmacopoeial standards are prerequisites 

for the quality control of the drug used for standardization. In the present study, Sengathaari 

Root bark, one of the herbal ingredients is made into decoction form to treat the disease as 

illustrated in the siddha text Pathartha Guna Vilakam
4
, has been evaluated for its safety and 

efficacy for Karappan. 

 Since the disease Karappan is a worldwide problem and in modern medicine there is no 

specific medicine to cure eczema, moreover there are only few drugs available which gives only 

symptomatic relief. In the present study, Sengathaari Root bark, one of the herbal ingredients is 

made into decoction form to treat the disease as illustrated in the siddha text Pathartha Guna 

Vilakam 

 

In siddha literature there are many notations which describes about the skin disease in the 

pediatric group and among them some of them are indicated below 
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It has been mentioned that same conditions of the father also affects the child.  

 

'பிறந்தநாள் பிள்ளைக்குத் தானே தன்றாய்  

பிதாவானே பிணியுடேின் னேனே னதான்றும்"  

- பாேவாகடம் பக்கம் Pg-5. 

 

According to Siddha literature Yugi Vaidhya Chinthamani:  

 

"ஏழாே கரப்பாேின் உற்பத்திக் னகைாய்  

ஏற்றோய் ோேிசங்கள் புசிக்ளகயாலும்  

கூழாே கம்பு திளே வரகு சாளேக்  

ககாடிதாே கிழங்கு வளகயருந்த ோலும்  

..................................................................."  யூகி ளவத்திய சிந்தாேணி [5] 

 

According to Siddha literature Pararasasegaram, 

"னவகக் காற்றதிேர் பளே கவல்ேத்தால்  

பாகேிக்கோன் னேதிப் பாகவயிோல்  

தாகோேி வருக்க திசார்தோல்  

னோக வாளழ வழுதளே முள்ைிக்காய்  

காயும் பல்விடத் தாற்சுரத் தாற்கைில்  

எயும் வண்கடேி யால் வருனே துகவைி  

குடி நல்ேறிவாே எருவிோர்  

யாேோே கரப்பான் வளககனை" - பரராச னசகரம்.
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“                

                       ” 

According to the above lines, the line of treatment said by the Siddhars are, first make use 

of roots, then leaves and then slowly go to Parpam and Chendooram. So the root bark of the 

plant was selected as medicine for the treatment of the disease. 
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2. AIM 

 

 To evaluate the preclinical safety and efficacy of Siddha Single herbal formulation 

Sengathaari Root Bark decoction  used in the  management of  Karappan (Eczema - Contact 

Dermatitis)  

 

 

 

3. OBJECTIVES 

 

 To analyze the physico chemical parameters of Sengathaari Root Bark decoction powder   

 To establish the safety profile of Sengathaari Root Bark  Decoction in Rats by conducting 

Acute and 28-days Repeated dose oral toxicity studies following OECD guidelines 

 To evaluate the pharmacological activities of the trial drug in animal models 
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4. METHODOLOGY OF PRECLINICAL STUDIES 

 

1. Initial step in initialing the preclinical study was to submit the protocol to the university 

in briefly describing the needs and ways that the study is being preceded. 

2. Since my study is a preclinical study I got proper approval from the IAEC and 

corresponding authentication number was allotted to the study. 

3. The raw drug needed for the study was procured from a reputed country shop from 

Nagerkoil, India. 

4. The purchased raw drug was duly authorized from the department of botany, National 

Institute of Siddha, Chennai. 

5. Then the raw drug was purified and made into choornam form for the purpose of the 

study. 

6. Initially qualitative analysis was carried out where organoleptic evaluation and 

physiochemical analysis were done according to the protocol of AYUSH. 

7. Later quantitative analyses were carried out where heavy metal analysis of the drug 

carried out by ICP-OES method, and the chemical nature of the drug was analyzed by 

HPTLC. 

8. Toxicity studies both acute and sub-acute were carried out in rats according to the OECD 

guidelines 423 and 407 respectively. 

9. Pharmacological studies like anti-inflammatory (carrageenan and cotton pellet) in rats, 

anti histamine (anti-pruritic, anti-dermatitis, antianaphylactic) in mice, epicutaneous 

sensitization and gene expression in guinea pig models were carried out.  

10. After completing the study the data’s were duly compiled and analyzed thoroughly. 

11. Later thesis writing was initiated to submit the reports duly to the authoritative members. 

12. Since these studies showed effectiveness of the drug in treating eczema it can be taken 

into consideration for clinical study in the near future. 
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5. REVIEW OF LITERATURE 

 

5.1 Plant profile of Capparis sepiaria 

Family: Cappariadaceae 

Vernacular Names:  

Sanskrit: Kakadani  

Hindi: Kanthari 

Tamil: Karunjurai, Surai, Sengathaari  

 

Description 

Capparis sepiaria is a large climbing shrub with curved stipulary thorns. Leaves 

elliptical, glabrous, 1.9-3.2 cm long and 1.3 – 1.9 cm broad. Flowers small, white, 0.9-1.3 cm 

diameter. Borne in umbellate corymbs. Fruits black, borne in clusters. Flowers during the 

summer and fruits during the winter. The leaves contain α and β-amyrin, taraxasterol, 

erythrodiol, botulin and sitosterol. 

 

Occurrence and distribution 

The plant is found in dry regions of India including the Andaman Islands. 

 

Therapeutic use 

Root bark is used in scabies, eczema, in infected boils. Bark is used as anti-inflammatory. 

Bark and root are used in ascites and joint pain. 
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Figure 1: Sengathaari whole plant 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Sengathaari Root Bark 
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So the Sengathaari which has the astringent and bitter taste cures the eczema 

 

5.1.1 Anti-tumor and anti-oxidant activity 

The extract of methanol from the bark of Capparis sepiaria (Capparaceae) (MECS)   

were evaluated for antioxidant activity and antitumor activity in Dalton’s ascites lymphoma 

(DAL)-bearing swiss albino mice. After 24 h of tumor inoculation the methanol extract was 

administered to the mice at the doses of 200 and 400 mg/kg body weight per day for 14 days. 

After the last dose of the methanol extract and after 18h fasting, the mice were sacrificed. This 

current study deals with the effect of MECS on the growth of murine tumor, life span of DAL-

bearing mice, hematological, biochemical and antioxidant profile. MECS extract caused 
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significant decrease in packed cell volume, tumor volume, and viable cell count it prolongs the 

DAL-tumor life span in mice. Hematological profile is around normal level in treated mice. The 

lipid peroxidation was increased to tumor bearing mice, after treatment with MECS antioxidant 

levels are increased. This implicates that MECS exhibited significant antitumor activity in DAL-

bearing mice
[7] 

 

5.1.2 Anti-inflammatory and anti-microbial activity 

Capparis sepiaria was used to treat diarrhoea and other infective disorders. This study 

aims at evaluating the act of chloroform soluble fraction (CSCF), ethanol soluble fractions 

(CSEF) of the stem of Capparis sepiaria stem over against inflammatory diseases and also 

against some Gram positive (Staphylococcus aureus, Enterococcus fecalis), and Gram negative 

(Pseudomonas aeruginosa and Escherichia coli) pathogenic bacteria present in Gastrointestinal 

tract. The ethanol soluble fraction was found to be the most potent among them which had good 

anti-inflammatory response when compared with standard drug indomethacin and also showed 

good antibacterial activity for the gastro intestinal pathogens on comparing with the standard 

drug penicillin
[8]

. 

 

5.1.3 Hepatoprotective activity 

The ethanolic extract of leaves of the capparis sepiaria effect was studied against 

hepatotoxicity induced by carbon tetrachloride in Wistar rats. Carbon tetrachloride induced liver 

damage shows significant hepatoprotective effects and it was evident from decreased levels of 

SGPT, SGOT, bilirubin (SB), and alkaline phosphatase (ALP) in the capparis sepiaria (CS) 

treated groups (100,200 mg/kg) when compared to the controls. The hepatoprotective effect was 

further confirmed by histopathalogical studies of the liver, that showed improved architecture, 

hepatocyte congestion, absence of nuclear pycnosis and necrosis, that the toxin group of animals. 

Significant free radical scavenging activity In Vitro was also seen in Capparis sepiaria (CS) 

extract. Hence the study provided a scientific justification for the traditional use of this plant in 

the management of liver disorders
[9]

. 
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5.1.4 Anthelmintic activity 

The C. sepiaria root bark, stem bark materials were investigated on adult earthworms 

Pheretimaposthuma for in vitro anthelmintic activity due to their physiological and anatomical 

resemblance with the intestinal roundworm parasite in human beings. Methanolic and alcoholic 

extracts at 5, 10 and 15 mg of concentrations are taken for the study. Distilled water is used as 

negative control and Albendazole is used as reference standard drug. The study revealed that 

both the methanolic and alcoholic extracts showed death and significant paralysis when 

compared with standard drug. The methanolic root bark extract is more significant at 5 mg conc. 

with mean death time at 19.6 minutes and mean paralysis time at 15.03 minutes when compared 

to the standard with mean death time at 110.1 minutes respectively and mean paralysis time of 

90.9 and minutes
[10]

. 

 

5.1.5 Anti-bacterial activity 

The ethanolic extract of Capparis sepiaria L. leaves and fruits were tested for 

antibacterial activity against six species of bacteria Escherichia coli, Klebsiella sp., Bacillus 

subtilis, Pseudomonas aeruginosa, Enterococus faecalis and Staphylococcus aureus by 

following disc diffusion technique. The ethanolic extract concentrations of fruit and leaf extracts 

used were 0 (control), 125, 250, 500 and 1000 ppm in triplicates along with the standard 

antibiotic drug chloramphenicol (30 μg). The ethanolic fruit extracts comparatively showed 

higher activity than the leaf extracts of Capparis sepiaria. The results indicated that in 1000 ppm 

leaf extract a maximum of 2.0 cm ZI was observed against Enterococcus faecalis followed by 

2.1 against Bacillus subtilis respectively. The maximum ZI of 2.4 cm was recorded in 1000 ppm 

ethanolic extract of fruit against Pseudomonas aeruginosa followed by 2.3 cm and 2.1 cm 

respectively against Enterococcus faecalsi and Escherichia coli. The ethanolic extracts of fruit 

Capparis sepiaria activity index was found in 1000 ppm was 0.49, 0.41, 0.68, 0.79, 0.57 and0.75   

respectively over Bacillus subtilis, Klebsiella sp. , Escherichia coli,  Enterococcus faecalis, 

Staphylococcus aureus
, 
and Pseudomonas aeruginosa

[11]
. 
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5.1.6 Anti-diabetic activity 

Capparis sepiaria L is largely used in Indian traditional medicine. The ethanol extract 

of Capparis sepiaria leaves were used in this study. The LD50 value was determined by acute 

toxicity study as 894.43 mg/kg body weight. The streptozotocin was used to induce diabetic in 

rats and for these test groups the ethanol extract was orally administered at various dose levels of 

100, 200 and 300 mg/kg. The result was compared against the saline control group and it was 

found that there is decrease in plasma glucose level after 12 hrs of treatment in the test groups for 

which ethanol was provided. This study suggests that the Capparis sepiaria leaves may be 

prescribed as an adjunct to herbal, traditional formulation and drug treatment for controlling 

diabetes mellitus
[12]

. 
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5.2 Siddha Aspect  

Karappan is of eighteen types which affects children. This skin disease was described by 

various Siddhars in detail about the general aetiology, signs, symptoms and prognosis.  

 

       

    (Definition)  

உடேில் திேிர்,  திேவு,  கசாறி, புண்,  தடிப்பு,  கவடிப்பு,  நீர் கசிதல் ஆகிய குறி  

குணங்கள் உண்டாக்கி உடம்பின் இயற்ளக நிறத்ளத னவறுபடுத்தும். 

 

             :  

தாே பருவம் முதல் வருளக பருவம் வளரயுள்ை நான்கு பருவங்கைிலும் கரப்பான்  

னநாய் குழந்ளதகளுக்கு உண்டாகக் கூடும். 

 

ந ோய் வரும் வழி (Etiology)  

In Text book of Balavagadam, It has been described about the etiology as 

'கபருகுஞ் னசாை ேிறுகும் கபருங்கம்பு  

வரகு காருடன் வாளழயின் காகயாடு  

உளரககாள் பாகற் ககைிற்று ேீன் உண்டிடில் 

விரிவதாய்க் கரப்பானு ேிகுந்தனத"   

Intake of fish, mutton, rhizomes, tubers of some plants, and grains like corn,  

kambu, varagu produces Karappan.  
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In addition to this,  

'சுக்கிேத்தின் சுனராணிதங் கேக்குேின்றி  

பூற்றிடும் வியாதி மூன்று"  

- சித்த ேருத்துவாங்கச் சுருக்கம் பக்கம், pg-40  

This means a child's health is affected even at the time of conception. They have also said 

that the physical and mental condition and diet taken by the mother during pregnancy and 

lactation directly affects the child and thus it may be a factor for the disease or weakness of the 

child. They have also mentioned the external factors of disease.  

 

It has been mentioned that same conditions of the father also affects the child.  

 

'பிறந்தநாள் பிள்ளைக்குத் தானே தன்றாய்  

பிதாவானே பிணியுடேின் னேனே னதான்றும்"  

- பாேவாகடம் பக்கம் Pg-5 

Development of immunity in a child starts in the intra - uterine life itself.  

Therefore the drugs taken by the pregnant woman every month have to be dealt with 

carefully.  

The predominance of elements gunas and doshas at the time of fertilization decides the 

constitution (or) bio-typology of the individual one throughout the life time of the child.  

 

 

The physical constitution of an individual depends upon the following,  

 

 

• Condition of sperm and ovum at the time of conception. 

• Nature and condition inside the uterus. 

• Food and other regimens adapted by mother during pregnancy.  
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Intake of fish, mutton, rhizomes, and tubers of some plants taken by the mother 

produces Karappan in the child due to breast feeding.  

 
 

According to Siddha literature Yugi Vaidhya Chinthamani:  

"ஏழாே கரப்பாேின் உற்பத்திக் னகைாய்  

ஏற்றோய் ோேிசங்கள் புசிக்ளகயாலும்  

கூழாே கம்பு திளே வரகு சாளேக்  

ககாடிதாே கிழங்கு வளகயருந்த ோலும்  

..................................................................."  யூகி ளவத்திய சிந்தாேணி  

 ¬ Eating meat and tubers. 

 ¬ Taking various types of millet can cause disease. 

 

            

"னவகக் காற்றதிேர் பளே கவல்ேத்தால்  

பாகேிக்கோன் னேதிப் பாகவயிோல்  

தாகோேி வருக்க திசார்தோல்  

னோக வாளழ வழுதளே முள்ைிக்காய்  

காயும் பல்விடத் தாற்சுரத் தாற்கைில்  

எயும் வண்கடேி யால் வருனே துகவைி  

குடி நல்ேறிவாே எருவிோர்  

யாேோே கரப்பான் வளககனை" - பரராச னசகரம். 
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¬ Airborn infection.   

¬ Excessive intake of jaggery, fish, mangoes.  

¬ Poisonous bites may cause the disease 

 

Classification of Karappan  

 In Balavagadam - Karappan is classified into eighteen types:  

 

 

"முத்னதாட ேரி து  ளே  

முன்னுகவடி ேண்ளட கபாரிசட்ளட  

 சற்னறாடு கருளேகயாடு கசம்ளே 

தேிக்ககாள்ைி னதாடகோடு வாளே  

 முற்னறால்வ ரட்சிகயாடு வஙீ்கல் 

மூரிவரும் பதிகேட்டு வளகயாம்  

 ககாத்தாே கரப்பான்க கைன்று 

கூறிோர் பண்ளடனயா ராோல்"  

"கசங்கரப்பான் அேல்கரப்பான் தானும் ேண்ளடச்  

சிரங்குபண்ணும் அரிகரப்பான் கபாரிக ரப்பான்  

அங்கேதி கேழுகரப்பான் தானு ேிக்க  

அைராம்உதி ரக்கரப்பான் கட்டி னயாடு  

கபாங்கோய் வஙீ்கி கரப்பா னுந்தான்  

புகேரிய சட்ளடதடி கவடிக ரப்பான்  
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சிங்கமுக எரிகரப்பான் வாத பித்தச்  

னசத்ேத்னதா னடகரப்பான் பதிகேட் டானே  

எண்வளகக் கரப்பான் இளசந்திடக் னகளு"  

 

1. Vatha Karappan (வாத கரப்பான்) 

2. Pitha Karappan (பித்த கரப்பான்) 

3. Sethuma Karappan  (னசத்துே கரப்பான்) 

4. Ari Karappan  (அரி கரப்பான்) 

5. Oothu Karappan  (ஊது கரப்பான்) 

6. Soolai Karappan  (சுளே கரப்பான்) 

7. Vedi Karappan (கவடி கரப்பான்) 

8. Mandai Karappan (ேண்ளட கரப்பான்) 

9. Pori Karappan  (கபாரி கரப்பான்) 

10. Sattai Karappan  (சட்ளட கரப்பான்) 

11. Odu Karappan (ஓடு கரப்பான்) 

12. Karung Karappan  (கருங்கரப்பான்) 

13. Senkkarappan (கசங்கரப்பான்) 

14. Kolli Karappan  (ககாள்ைி கரப்பான்) 

15. Thoda Karappan (னதாட கரப்பான்) 
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16. Valai Karappan (பாே கரப்பான்) 

17. Varal Karappan (வரள் கரப்பான்) 

18. Veengu Karappan (வஙீ்கு கரப்பான்) 

 

Description about the types of Karappan  

1.            .  

' கதறிக்கும் வஙீ்குமுட கேங்கு னேதிேிர்க டுப்ப தாகியழுந் னதகனேற்  

கபாறிப் பறந்தகதே னவபுண் ணாகியதி னேகவடித் ததிக கபாங்கோய்  

முறுக்கி னயசுரே தாகி நாவது வறண்டு னநாயது முதிர்ந்திடில்  

னவறிக் கருங்குழேி ோது வாதகரப் பாகேேப் புகல்வர் னேவினட." 

 ¬ Edema in whole body. 

 ¬ Ulcer with Pustules. 

 ¬ Fissures, fevers, dryness. 

2.           :  

'ககாடுளேயாே சிரனநாயினோடு கசாறி கூறு முட்டிேமும் வாந்தியும்  

கடுளேயாே சுரகேய்சி வந்திடுதல் கண்பசத் துகதாேி முந்தினய  

தளடகைாகேே பந்தோகிவிடில் சார்ந்த பித்தகரப் பாகேன்னற  

விடமு னநரமுத முஞ்சோேவிழி கவண்ண ளகத்திரு ேருந்தினட".  

¬ Vomiting, headache, fever.  

       ¬ Itching, oliguria, constipation 
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3.           :  

'இளசயு கநஞ்சுக ைளடத்து னைவிரண ோகினயதளவ வேித்திடும்  

அளசயும் வாயதேில் கவந்துனே திரட்சியாகி னயகடு கடுத்திடில்  

விளசயுஞ் னசத்துே கரப்பாகேே சிகிச்ளசனேவு கசவ்வரி பரந்து நின்  

வளச கபாருந்தும் விழி களேதிரண்டமுக வேிளதனயய வுடதங்கனை". 

¬ Chest pain. 

¬ Ulcers in the mouth and trunk.   

 

4.          :  

'இளடசி றுத்துவே கேிபு ளரத்த கோழி யிேியதாேவத ரத்திோய்  

துளடயி ளடக்குள்ேிகு விரண ோகியதிற்   ச ேங்ககளுேி குந்துனநாய்  

புளடயு நீள்தளச களரந்து நாட்படவி ருந்து பூதவுடல் வாடிோல்  

அளடவு னசாரி கரப்ப ோேிளதய றிந்து நன்ேருந் தாற்றினட".  

¬ Ulcers in the genital organs, Emaciation.  

¬ Itching and oozing in the inner aspect of the thigh.  

 

5.           :  

'னகைாய் குைிர்காய்ச்சல் னகடாங் கருங்கழளே  

மூைாவி தான் னபால் முயன்றுநிற்கும் -  நாள்னதாறும்  

பூதம்னபால் வஙீ்குவிக்கும் புண்ணாகி மூக்கரிக்கும்  
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ஊதுகரப் பான்னதாடம் உற்று".  

¬ Fever with rigor and generalised oedema.  

¬ Tumours in the body.  

 

6.             :  

'பிள்ளை முகம்வாடிப் னபதகவடி னேேிகயல்ோம்  

சள்ளை கபாருந்தித் தவிக்குனே -      னகள்  

வள்ைல் முழங் கால்ளக ேருவியுண்ணக் கூடாது  

தள்ளுகேன்னற சு10ளேயது தான்". 

¬ Ulcers and pain in the body and general debility.  

¬ Difficulty in moving both knees and elbow joints. 

  

7.            :  

'அரிளவ னயயுடல்க கைங்கும் வஙீ்குேளச கீேில் வஙீ்குேதில் துண்டோய்  

விரிய வஙீ்கியதி னேகவடித்திடு ேிகுந்த கவப்பதுவு ோகனவ  

திரிகி னயதளே வேித்து னேலும்கவகு திேவு ோகியது  னவாடிோல்  

உரிய தாகும்கவடி கரப்ப ோகேே வுகந்து பண்டித முணர்த்தினட".  

¬ Swelling in the body.  

¬ Pain and swelling all over the joints.  

¬ Itching, headache, and fever.  
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8.              :  

'ஓடி ேண்ளடதேி னேபுண் ணாகியுயர் காதிற் சீவழிந்தாறினய  

நாடி னயதளேவ ேித்து மூக்கிேில் நயந்து நிரது பிரிந்திடும்  

வாடி கேய்யதும் கவப்பனோடு குரல் வளையி ேிேறிேவுோகனவ  

கூடில் ேண்ளடக் கரப்பாகே ேப்பரி கார னேேிேிக் கூறுவாம்".  

¬ Itching in the scalp.  

¬ Ear discharge, headache, and fever.  

¬ Loss of weight and pain in the throat.  

 

9.            :  

'ோறு ோகறே வடித்த வாகயே வுடற்குனை தடிப்பாகினய  

ஏறு னேசிவந் னதாடு னயகேத் கதங்கு னேல்கவடித் துள்ளுனே  

நீறு னபாேேல் குைிர்ச்சி யாகியுழ ோவு ேர்ந்துகநறி தாழ்த்திடில்  

ஆறி டாப்கபாறி கரப்ப ோகேே வறிந்து பண்டிதந் கதாகுத்தினட".  

¬ Papules in the body and altered sensorium.  

¬ Dryness of mouth.  

 

10.              :  

'ேங்ளக கீேில்வேி கள்ைிப் பூகவேே ேர்ந்து வாரியிடு கேய்யிேிற்  

கபாங்கு நீர்ப் பேிகள் னபால்வி முந்துடேம் கவப்ப ோகிேேஞ் சிக்கினய 
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துங்க ோேசிர னநாவு ோகிவைர் தூயவன்ேேது துனவடோம் 

தங்கு சட்ளட கரப் பானே  ச்சிகிச்ளச தானே தற்குவிரித் னதாதுவாய்." 

¬ Pain in all the joints associated with fever.  

¬ Yellow colouration of the skin.  

¬ Itching and oozing in the lesion.  

 

11.          :  

'எண்ணு கின்றகதாரு கீேி னேவேிக னைக ோகியது கட்டினய  

வண்ண கேய்நரம் கபங்கு னேயிசிவு குத்த ோகிேே பந்தோய்  

நண்ணி னயதிேவு ோய்த்தடித் துடேி ோடி வகீ்கமு ேிகுந்திடிற்  

கண்ணி ஓடுகரப் பான்  கதன்றமுளற கண்டு ககாள்ைடி கருத்தினே".  

¬ Pain and swelling in all the joints.  

¬ Constipation, itching, and swelling in the body.  

 

12.           :  

'அறிய னகைாய் கருங்கரப்பான் அழனே குழவி உடல்கவதும்பும்  

கசறியு முளேயும் உண்ணாது னதகநிறமும்    னவறாய்க்  

கரிய னேேி பசுநரம்பு கதித்னத காட்டும் பரபரத்து  

முறுக்கி ேிகவுந் துள்ைி விழும் முகமும் பதங்கள் ஊதிடுனே".  

¬ Discolouration of the skin.  
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¬ Oedema in the face and lower limbs.  

 

13.           :  

' காய்ச்ச னோடுகடுப் பாகி யூதிடல் கன்றி கேத்தவு ேழன்றுனபாய்  

னேய்ச்ச ோேதிே வாகிகயங்க  வியர்க்குருவுகள் ேிருந்துதான்  

பாய்ச்ச ோேமுக முங்கறுத்துடல் பரிந்து தாேது சிவந்திடில்  

 ட்ச ோகிவைர் கசங்க ரப்பகேேத் னதாற்றி னயயவு டதஞ்கசனய".  

¬ Macules and papules are present.  

¬ Blackish discolouration in the face.  

 

14.               :  

'ககாத்துக் ககாள்ைி யின்கரப்பான் குணத்ளதக் னகைாய் னகாகிேனே  

ேற்றும் வயிறு தான்வஙீ்கி ேேமு ேளடக்கும் இளைப்புண்டாம்  

கத்துங் குரலும் அளரயுண்டாங் கேத்த விக்கல் உண்டாோல்  

பத்தும் பதியும் ஓதுவனதன் பாேன் பிளழப்ப தரிதானே". 

¬ Abdominal swelling, Hiccough.  

¬ Dyspnoea, constipation.  
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15.              :  

'உள்ளு னேலுநைிர் காய்ச்ச ோகியுடம் கபங்கும் புண்கணே வழன்றுவாய்  

கள்ளு நாறியுடல் தன்ேி னேகழளே கண்டு பூதகேே வஙீ்கினய  

எள்ைின் ோேேளர கயாக்கு மூக்கிேி ேரித்து நின்றழுது னேங்கிோல்  

தள்ளு ோன்கேின் சாய ோய் ககாடியனதா டோேகரப் பாேினத". 

¬ Fever with rigor, oedema.  

¬ Papules and nodules in the body. 

  

16.             :  

'முன்ேனர யங்கங்கு மூரிக் கேமுண்டாய்ப்  

பின்ேரளவ புண்ணாய்ப் கபருந்தீயாய் - ேன்ேிகயரிந்  

தப்பா முத்தணிந்தவ்வவற்றி ேரீ் கசாரிதல்  

தப்பாவஙீ் குங்கரப்பான் தான்". 

¬ Swelling in various parts of the body.  

¬ Burning sensation in the site of the lesion.  

 

17.  வரள் கரப்போன்.  

'உச்சிமுத லுள்ைங்கா லுற்றைவி    விடமும்  

நச்சுச் சிறுசிரங்கு நண்ணினய - நிச்சல்  

கவடித்து நீர் னேவு நளே னேவா துறக்கம்  
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கடிந்தவரட் சிக்கரப்பான் காண்". -- பாே வாகடம் 4ம் பதிப்பு பக்க எண்.399 

 ¬ Itching, Oozing, papules in the body.  

¬ Bullae present in the whole body. 

¬ Insomnia   

 

18.       (   )        

காேது கடுக்குஞ் சந்து கண்டமும் கவடித்துப் புண்ணாய்  

ஏேனவ கடிவி டம்னபால் இருத்துபன் ேரீ்னபால் பாய்ந்து  

னகாேோய் வற்றி நாறும் குழவியு கோடுங்கு ோகில்  

ோேருங் குழோய் வாே கரப்பான்கசய் வாறு தானே.  

¬  Pain in the lower extremities  

¬  Appearance of vesicles, oozing, bullae, papules  

¬  Foul smelling discharge in the ulcers.  
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Other Literatures describing about Karappan 

A.                                     

It has been mentioned that Karappan is classified into 18 types 

1.              10.      கரப்பான் 

2.               11.       கரப்பான் 

3.                 12. ஊது கரப்பான் 

4. கசங்கரப்பான்   13.         கரப்பான் 

5. கருங்கரப்பான்   14. ககாள்ைி கரப்பான் 

6. ேண்ளட கரப்பான்  15.             கரப்பான் 

7. அரி கரப்பான்   16.       கரப்பான்  

8. கபாரி கரப்பான்  17.           கரப்பான் 

9.         கரப்பான்  18.           கரப்பான் 

 

B.                   

In this text Karappan is classified into 9 types 

      1.               6.              

      2.              7.                   

      3.               8.                  

       4.               9.  கசங்கரப்பான் 
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       5.                   

 

C.                                

                   

                         ,           

      1.              

      2.               

        3.              

     4.              

     5.              

     6.               

    7.                 

 

D.               

Karappan is classified into eighty five as follows,  

'படுவன் முப்பத்திரண்டு பருகவரு நாற்பத்கதான்று  

முருகிடும் விஷபோறு முற்றுனோஷசி மூன்றுர்  

திருகிடும் பேீி மூன்று சிரசிேிற் சிேந்தி கசால்ேில்  

கடுகிடு ளேடம் பத்தாறு கரப்பானு கேன்பத்ளதந்து"  

-குருநாடி சாஸ்திரம்  
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E.         2000 

It was mentioned that Karappan are sixty six in numbers  

'விைம்பிடு வாதனநாவு எண்பத்து நாலுேிக்க  

உள்ைங்கள் சன்ேி முப்பனதாங்குடல் வாயுகேட்டு  

கழங்கமு முப்பத்கதழு கரப்பானு ேறுப்பத்தாறு  

தேங்ககாள்ைிப் புருதி நாலு சாற்றுளை குறளவ கயட்னட"  

-அகத்தியர் 2000 [13] 

 

F.                

           There are eighty varieties of Karappan  

'எண்பது கரப்பான் தன்ளே யியம்பிடுோறு னகைரீ்  

நன்யிடும் வாதம் பித்தம் நேங்ககட்டுத் தாைம்வஙீ்கும்  

புண்படுங் கரங்கள் சந்து புளேந்திடல் கருத்து னநாகும்  

வன்ளேயுடன் கவடித்துச் சு10ளே வருவதுரளப கதன்னவ"  

- அகத்தியர் இரண நூல்  

 

G.                     

Karappan is classified into seven types,  

'ஆகேன்ற கரப்பான் தான் ஏழுவித ோகும்  

அடங்காத வாதத்தின் கரப்பானோடு  
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காகேன்ற கண்டோங் கரப்பாோகும்  

கருதிய னதார் வறட்சியாங் கரப்பானோடு  

னதகேன்ற திேிர்வாதக் கரப்பான் றானும்  

சிரசிேினே கபருக பாேக் கரப்பான்  

னபாகேன்ற பித்தோங் கரப்பானோடு  

கபரிய னசட்டுேக் கரப்பான் கபயர்தானேனழ"  

-  கி ளவத்திய சிந்தாேணி 

 

1. Vadha Karappan (வாத கரப்பான்) 

2. Pitha Karappan (பித்த கரப்பான்) 

3. Kaba Karappan (கப கரப்பான்) 

4. Kanda Karappan (கண்ட கரப்பான்) 

5. Varatchi Karappan (வறட்சி கரப்பான்) 

6. Kabala Karappan (கபாே கரப்பான்) 

7. Thimirvadha Karappan (திேிர்வாத கரப்பான்) 

 

H.         2000 part III  

Karappan has been classified into six varieties.  

Prognosis of Karappan (சாத்தியம் - அசாத்தியம்)  

1. ககாள்ைி கரப்பான் - அசாத்தியம்  

2. சாத்தியம் - ேற்ற 17 வளககள்  
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               (Pathogenesis)  

சித்த ேருத்துவத்தில் முக்குற்றங்கைின் அடிப்பளடயில் னநாய்கள் வளகப்படுத்தப்பட்டுள்ைே. 

முக்குற்றங்கைாவது வாத, பித்த, கபம் என்று கூறப்பட்டுள்ைது. அளவ முளற    

வாதம் - 10  

பித்தம் - 5 

கபம் - 5 

 

    : (Vaatham)  

          

நுண்ளே (அணுத்துவம்) 

கநாய்ளே (கடிே ேின்ளே)  

தண்ளே (குைிர்ச்சி) 

கவம்ளே (உட்டிணம்)  

தண்ளே,  கவம்ளே ஆகிய இவ்விரண்டால் வரும் ஒப்புரவின்ளே (சருச்சளர) என்பேவாம்  

           ((Location of Vatham in the body)  

அபாேம்,  ேேம்,  இடகளே,  உந்தியின் கீழ் மூேம், காேக்ககாடி, இடுப்பு எலும்பு,  

னதால்,  நரம்புக்கூட்டம்,  கீல்கள்,  ேயிர்க்கால்கள்,  ஊன் ஆகிய இடங்கைில் வாழ்வதாகும் 
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வகககள் (Types of Vaatham) பணிகள் 

1. பிராணன் (Praanan) • மூச்சு வாங்கல், விடுதல் கசய்யும். 

 புசிக்கும் உணவுகளைச் கசரிக்கப் 
பண்ணும். 

2. அபாேன் (Abaanan) (கீழ்னநாக்குகால்)  ேேசேத்ளதத் தள்ளும் 

 ஆசேவாளயச் சுருக்கும். 

                       

                ம். 

3. வியாேன் (Viyaanan) (பரவுக்கால்)  உறுப்புகளை நீட்ட ேடக்கச் கசய்தல். 

 பரிசங்களையறிதல்.  

                     

                       

           . 

4. உதாேன் (Uthaanan) (னேல் 
னநாக்குக்கால்) 

 உணவின் சாரத்ளத அங்கங்னக 
நிறுத்தும். 

 கவைிப்படுத்தியும்/ கேக்கியும் 
வருதல் கசய்யும்.  

5. சோேன் (Samaanan) (நடுக்கால்)  வாயுக்களை ேிஞ்சகவாட்டாேல் 
ேடக்கிச் சரிபடுத்தி னசர பண்ணும்.  

 தண்ணரீ், அன்ேம் ஆகியவற்ளற 
சேப்படுத்தி உடேிகேல்ோம் 
னசரும்படி கசய்யும்.  

6. நாகன் (Naagan)              .  

                    .  

                         .  

                       . 

7. கூர்ேன் (Koorman)  

 

                 .  

                  ,     
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        .  

            /        .  

                       

               . 

                         . 

8. கிருகரன் (Kirukaran)           ,                   

       . 

                . 

                         

                     .  

         ,          

       .  

9. னதவதத்தன் (Thevathathan))               

           ,           . 

10. தேஞ்கசயன் (Dhananjeyan)                      

                 .;  

                     . 

                             

3                        

         . 

 

Table 1: Types of Vatham 

 

கரப்பாேில் அபாேன்,  வியாேன்,  சோேன்,  கிருகரன்,  னதவதத்தன் இளவகள்  

கபாதுவாக பாதிப்பு அளடயும். 

 

 



38 
 

     : (Pitham)  

          

              

               

                ; (Location of Pitham in the body) 

      ,         ,       ,         ,      ,     ஆகிய இடங்கைில் 

வாழ்வதாகும். 

            

1.          (Anala Pitham)                      
     .  

2.        (Ranjagam)                    . 

                          

       .  

3.            (Saathaga Pitham)                   . 

    ,     ,             

                           

          .  

4.               (Alosaga Pitham)                    
                .  

5.              (Pirasaga Pitham)                        
           . 

 

Table 2: Types of Pitham 

கரப்பாேில்        ,                                     .  
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    (   ): (Kabam)  

         

 ண்        

             

               

           : (Location of Kabam in the body): 

       ,       ,        (    ),   ,     ,       ,       ,    , 

    ,    ,    ,     ,     ,    ,       ,   ,       ஆகிய இடங்கைில் 

வாழ்வதாகும். 

            

1.         (Avalambagam)                     

           .  

2.        (Kiletham)               ,             

                 

                    .  

3.        (Pothagam)                            

                      . 

4.       (Tharpagam)                      

              . 

5.        (Santhigam)                         

               

                        

              . 

 

Table 3: Types of Kabam 
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Diagnosis of Karappan 

Diagnosis of Karappan in Siddha system is mainly based on Envagai Thervu (Eight 

ways of examination) and also on other factors like, 

 Uyir Thaathukkal (vital humors) 

 Udal Thaathukkal (body constituents) 

 Gnanenthiriyam (organs of perception) 

 Kanmenthiriyam (Motor organs) 

 

Uyir Thathukkal 

Vaatham 

 In Karappan commonly affected types of Vaatham are Abanan, Viyaanan, Samaanan 

and Devathathan. 

 Derangement of Viyanan leads to itching, dryness of skin, thickness. 

 Involvement of Samanan leads to imbalance of functions of other Vaayukkal. 

 Derangement of Devathathan leads to sleep disturbances. 

 Derangment of Abaanan leads to constipation. 

 

Pitham 

 In Karappan commonly affected type of Pitham is Ullollithee (Prasakapitham). 

 Normally Prasakapitham gives complexion to the skin. In Karappan the skin 

becomes hyperpigmented and loses its normal colour. 

 

Kabam 

 Kabam is usually not affected in Karappan. 

 

 Udal Thaathukkal 

Imboothangal are important in the formation of body constituents mainly by Pancha 

bootha panchikaranam theory. Derangement of body constituents especially Saaram causes 

Karappan because it leads to depression and tiredness of mind and body.  
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Gnanenthiriyam 

Imboothangal forming the basic constituents of Gnanenthiriyam get deranged. 

Commonly affected Gnanenthiriyam is Mei producing itching, papule, vesicle formation, oozing, 

crusting, scaling, and hyperpigmentation. 

 

Kanmenthiriyam 

Imboothams forming the basic constituents of Kanmenthiriyam were not commonly 

affected in karappan. 

 

Piniyari Muraimai (Diagnostic Methods) 

Piniyarimuraimai is the method of diagnosing disease. It is based on the following 

principles: 

1. Poriyalarithal (Examination by the sense organs) 

2. Pulanalarithal (Examination of the sensory function) 

3. Vinaathal (Interrogation) 

 Poriyalarithal and pulanalarithal goes hand in hand with the concept of examining the 

patient’s ‘Pori’ and ‘Pulan’ with that of physician’s ‘Pori’ and ‘Pulan’. 

‘Vinaathal’ is a method of enquiring about the details of the patient’s problem from his 

own words or from the person who take care of the patient, when the patient is not able to speak 

(or) if the patient is a child. 

 

Envagai Thervu (Eight Types of Examination) 

"                            

                         "       -       

The Eight ways of Examination 

1. Naadi (Pulse reading)  

2. Sparisam (Tactile sensation)  
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3. Naa (Tongue)  

4. Niram (Color)  

5. Mozhi (Speech or Voice)  

6. Vizhi (Eyes)  

7. Malam (Stools)  

8. Moothiram (Urine)  

 

Moothiram 

Neerkuri (Physical examination of urine) 

Urine is collected after taking a well-balanced diet (appetite corrected, seasonally 

correlated), which do not alter the three vital humors. It should be examined within 3-3/4 

Nazhigai. (90 minutes). 

 

Neikkuri (oil in urine sign) 

The collected specimen as said above is to be analyzed by following method. The 

specimen is kept open in a glass dish or china clay container. It is to be examined under direct 

sunlight, without any shaking of the vessel. 

Then add one drop of gingely oil on the surface of the urinary specimen and the Neikkuri 

will be noted in direct sunlight, and conclude the diagnosis as follows:  

 

Character of Vathaneer 

            “                   ” 

 When the oil drop lengthens like a snake, it is called “VaathaNeer”. 

 

Character of PithaNeer  

            “                        ” 

When the oil drop spreads like a ring, it is called “PithaNeer”. 
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Character of KabaNeer 

                “                             ”  

When the oil drop appears like a pearl, it is called “KabaNeer”. 

 

Character of ThonthaNeer 

Snake in the ring, ring in the snake, snake in the pearl and ring in the pearl are the 

characters of ThonthaNeer. 

 

Line of Treatment 

In Siddha system of medicine, the main aim of the treatment is to cure the disease by 

removing the root cause. Treatment is not only for perfect healing but also for prevention and 

rejuvenation. 

  “                            

                 "                                                                                           

-                

Thiruvalluvar says in “Thirukkural” about physician’s duty to study the disease, study the 

cause, seek subsiding ways and do what is proper and effective. 

In Siddha system, the line of treatment consists of: 

 Neekkam (Treatment) 

 Niraivu (Rejuvenation of  wellbeing) 

 Kaappu (Prevention) 

 

Rules for healthy living has been quoted in Patharthaguna chinthamani as follows, 

“                           

                         -         

                                     

                    ”. -       

 

 



44 
 

Treatment 

Generally 

        

          

        

 

"                          

                   

                              

                  

                            

                 

                              

                    

                                

                  

                                 

               

                           

                   

                  " 

 

There are 32 types of internal medicine and among them Decoction provides quick 

response and hence I have selected decoction 

 

Pathiyam (Dietary Regimen): 

Food substances which induces Karappan as mentioned above. Along with it, patients 

advised to reduce substances with sour taste. 
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“                            ” 

-                   

 

In Siddha system of medicine the importance of dietary habits also emphasised for the 

diseases management and prevention. In diseased condition diet regimen or pathiyam are strictly 

followed to increase the effectiveness of medicine in curing diseases, to neutralize the deranged 

thodam and to increase the potency of the drugs. Following dietary regimens or pathiyam were 

advised in Karappan patients: 

 Avoid the maize, pearl millet, kodomillet, fox tail millet, Kaararisi, Sesban, Brinjal, 

Bitter gourd, Pickles, Tamarind. 

 Avoid non-vegetarian foods such as fish, prawns, crab, chicken etc. 

 To avoid exposure to substances allergic to the particular individual. 

 To take Thiridhoda samapporulkal such as elam(Elettearia cardamomum), 

manjal(Curcuma longa), seeragam(Cuminum cyminum), kaayam(Ferula asafoetida), 

chukku(Zingiber officinale), venthayam(Trigonella foenum graecum), poondu(Allium 

sativum), milagu(Piper nigrum) . 

 To take vegetables and green leafy vegetables. To take more germinated grams, dates, 

figs. 

 To avoid hard soaps or Sikakkai (Acacia sinuata) to clean the site of lesions. 

 To use Nalunguma a Siddha herbal preparation which contains Sandanam (Santalam 

album), Vettiver (vetiveria zizanioides), Vilamichamver (Plectranthus vettiveroides), 

Kichilikizhangu (Curcuma zedoaria), Karbogi (Psoralea corylifolia), Paasipayiru (Vigna 

radiata), Koraikizhangu (Cyperus rotundus) instead of soap and other detergents for bath.  
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5.3 Modern Aspects 

5.3.1 Skin Anatomy 

An over view of skin 

Skin is the largest organ of the human body and constitutes approximately 15% of total 

body weight. It covers the entire external surface of the body. The skin forms a self-renewing 

interface between the body and its environment. It provides an effective barrier against microbial 

organisms and protects against mechanical, chemical, osmotic, thermal UV radiation damage. 

The important functions of the skin are protective, sensory, regulation of body temperature, 

storage, synthetic, excretory, regulation of water and electrolytes, absorptive and secretory. 

 

Embryology of the skin  

 
During the development of embryo, in the 4

th
 week, the single cell ectoderm and the 

underlying mesoderm begin to multiply and differentiate. The skin rises by the juxtaposition of 

two major embryologic elements. The prospective epidermis, that originates from the early 

gastrula and the prospective mesoderm that is brought into contact with the inner surface of the 

epidermis during gastrulation.  

 
Ectoderm forms the surface epidermis and the associated glands. Mesoderm forms the 

underlying connections tissue of dermis and hypodermis. Neural crest cells migrate into the 

forming epidermis and the skin is also settled by specialized sensory endings. Fetal skin has the 

ability to heal wounds without a scar, which does not occur in adult skin. This is due to the fetal 

extracellular matrix structure in fetal skin. The integument consists of two mutually dependent 

layers the epidermis and the dermis  

 

 
 
Peculiarities of skin 

The thickness of the skin varies based on the location, age and sex of the person. The 

thickness of the skin is highest in palms and soles of the feet. The eyelids and post uricular 

region has the thinnest skin. In general the skin of the male is thicker than the female. The 

thickness of the skin increases as the children grows and during the elder age the skins starts to 
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become thin. The thinning of the skin in elderly age is due to dermal change and loss of elastic 

fibers.  

 

 

 

 

 

 

 

 

Figure 3: Overview of skin 

Anatomy of the skin: 

Epidermis 

The epidermis of the skin is formed by stratified epithelium which consists of 5 layers 

 Stratum corneum – cornified layer 

 Stratum lucidum – clear layer 

 Stratum granulosum – granular layer 

 Stratum spinosum – prickle cell layer 

 Stratum germinativum – Basal layer 

It does not contain blood vessels and it receives the nutrition from capillaries of dermis  
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Langerhans cells 

 Langerhans cells are dendritic antigen presenting cells that are distributed throughout the 

basal and prickle cell layers of the epidermis. They enter the epidermis from bone marrow after 

the development. They are found in the buccal, cervical and in conjunctiva. These cell capture 

the allergen and move them to lymph nodes and pass the information to the thymus T cells  

 

Dermis 

 Dermis of the skin is a connective tissue layer made up of dense collagen fibers, 

fibroblast and histiocytes. The collagen fibers exhibit elastic property and is capable of storing 

water. It contains collagenase which is responsible for wound healing. It is made up of 2 layers. 

1. Superficial papillary layer 

2. Deeper reticular layer 

The superficial layer contains blood vessels, lymphatic and nerve fibers. 

Reticular layer is made up of reticular and elastic fibers 

One of the function of the dermis is to support the epidermis. The reticular layer also 

contains lymphatics and epidermal appendages.  

 

Epidermal Appendages 

Epidermal appendages include the following: 

 Sebaceous glands 

 Sweat glands 

 Hair follicles 
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Sebaceous glands 

 Sebaceous glands are branched alveolar glands present in the dermis of the skin. They 

secrete an oily substance called sebum. The sebum contains free fatty acids, triglyceriods, 

steroids, waxes and paraffin. The free fatty acid present in sebum has antibacterial and anti-

fungal actions. This prevents the skin infection by bacteria.  The liquid nature of the sebum keeps 

the skin smooth and oily. It prevents heat loss. 

 

Sweat glands 

 Sweat glands are of 2 types.  

 Eccrine 

 Apocrine 

Eccrine glands are present throughout the body. It functions throughout the life and it 

secretes clear and watery sweat. It has an important role in regulating the body temperature 

Apocrine glands are present in limited areas like axilla and pubis. This gland starts 

functioning only after puberty. It secretion is thick and milky. This gland doesn’t have any role 

to play in regulating the body temperature. The mammary gland is a modified apocrine gland 

 

Hair follicles 

 Hair follicle is the downgrowth of the epidermis containing a hair. The follicle may go 

deep into hypodermis or may be superficial within the dermis. There are 2 phases, anagen and 

catagen phase. During the anagen phase the hair grows and in the catagen phase the growth stops 

and the follicle shrinks                                 
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Functions of the skin  

Function Involved Area 

1.Shock absorber Dermis and subcutaneous fat 

2. Protection against chemical uv rays Melanocyts, lymphocytes, phagocytes, mastcells 

3.Sensation Special nerve endings 

4.Temperature regulation Blood vessel, eccrine sweat glands 

5.Lubrication and water proofing Stratum corneum 

6.Protection and prising Nails 

7.Body odur Apocrine sweat glands 

 

Table 4: Functions of Skin 

Predisposing Factors:  

 Environment factors, Genetic factors, allergens, and age.  

Environment factors: Skin irritants (soap or detergent, cosmetics dust, chemical solvents), 

Climate.  

Genetic factors: Allergic disorder, asthma, hay fever.  

Allergen: Plant pollen, household dust, mites, molds animal dander, and certain foods. 

Age:   The risk is greatest for infants and children. 65% of patients develop first year of life, 90% 

develop symptoms before age 5. Improves in adulthood. 50% of those affected in childhood are 

affected the entire life. 

Genetic & familial predisposition: There is usually a personal or family history of allergy, like 

asthma, eczema and hay fever. 

General debility: Lowering of resistance of the individual in general debility predisposes to 

eczema. 

Climate: Climate extremes like heat and severe cold. 

Immunology 
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Immunology is a study about the body’s response to antigenic challenge. Sensitization 

develops when a different replica of T-lymphocytes is activated. The sensitized T-lymphocytes 

results in two sub populations of lymphocytes. Memory cells that are responsible for the 

existence of contact allergy. Effector cells that induce the allergic response when appropriately 

challenged. 

 

Pathophysiology 

Allergy & hypersensitivity 

The body reacts in a particular way when it comes into contact with a chemical substance 

known as ‘Allergen’ for the first time, but changes its reaction when it is exposed for the 

subsequent times. This change is due to the proteins, which are known as antibodies. The instant, 

the allergen IgE combination stimulates the mast cells, they unload their chemical contents into 

the surrounding tissues. These chemicals (mediators of allergy) cause the manifestations of 

allergy such as erythema, wheal and flare reaction. Flare is due to dilatation of arterioles by local 

axon reflex and the liberation of vasodilator substances like histamine and its byproducts like 

serotonin, bradykinin, acetylcholine from the injured cells like mast cells and basophils etc. The 

manifestation of hypersensitivity may be immediate (or) delayed type. 

Cutaneous Allergy 

In the skin two important but different allergic reactions occur. 

Dermal reaction 

 Dermal reaction is commonly seen in urticaria. Allergic reaction takes place in the 

dermis. Intra dermal tests (scratch) show reactivity. 

 The causative antigen reaches the skin through ingestion, inhalation or injection of 

protein substances and the reacting antibodies circulate in the serum. 

 

Epidermal reaction 

 It is seen in allergic dermatitis or eczema. 
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 The causative substance reaches the skin by contact. Intra   dermal  allergic  tests are 

negative, but patch test shows reactivity 

 Allergen + Epidermal protein – Antigen formation (probably in lymph glands) 

 Allergen + Antibodies – Eczematous reaction (In epidermis) 

 A severe local reaction may result in auto-intoxication & dissemination of eczematous 

reaction to distant parts. 

 

Status Eczematicus 

It is believed that in case of severe allergic states, a state may develop when the patient 

becomes hypersensitive to even unrelated substances resulting in status eczematicus comparable 

to status asthmaticus in practice of internal medicine. 

 

Reaction time 

It is the time taken by a sensitized individual to manifest a clinical reaction following 

contact with a known sensitizer. It is usually 12-24 hours but may vary from one hour to 120 

hours. 

 

Dissemination reaction 

It is a fleeting erythematous macular reaction involving the face and flexures, caused by 

the escape of lymphokines in the circulation resulting in vasodilatation at distant site. 

 

5.3.2  Contact Dermatitis 

Contact Dermatitis is an inflammatory process in the skin caused by an exogenous agent 

that directly or indirectly injures the skin. If a certain substance penetrates the epidermis, an 

inflammatory response is provided by the skin causing damage to the epidermis.  The changes in 

skin could be due to allergic response to a specific substance or could be due to irritant effect. 

The injury to the skin may be caused by an inherent characteristic of a compound. There are 

different types of contact dermatitis and they are Allergen and Irritant. The irritant substances 
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could be certain plants, chemicals, nickel, long exposure to light and other metals. Irritant contact 

is induced by a concentrated acid or base. Allergy contact is induces an antigen specific immune 

response. The most common contact dermatitis is hand eczema and is related to occupational 

exposure. 

 

5.3.2.1 Symptoms 

The Symptoms may differ based on the cause, and type of dermatitis. In Eczema below 

are the common symptoms  

 Itching 

 Erythema 

 Edema 

 Papules 

 Vesicles 

 Ulcers 

 Oozing 

When the inflammation spreads to other parts of the body, symptoms such as high 

temperature might arise. If the antigen is highly simulative, it may cause necrosis of the skin and 

ulceration. 

The allergic reaction of the skin is generally delayed and the rash may not appear for 48 

hours after exposure. 

The rash may: 

 Feel warm and tender 

 Have red bumps that may form moist, weeping blisters 

 Become scaly, raw, or thickened 
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 Ooze, drain, or crust 

Factors that can aggravate contact dermatitis: 

 Dry skin  

 Scratching 

 Sweat 

 Bacteria  

 viruses 

 heat and humidity change 

 Stress 

 Soaps and detergents 

 Woollen clothes 

 Tobacco smoke and air pollution 

 Pollen Dust 

 

5.3.2.2 Types of Dermatitis 

There are 2 types of contact dermatitis and they are Irritant dermatitis and Allergic 

dermatitis 

Irritant dermatitis:  This causes inflammatory reaction in the skin resulting from exposure to a 

substance that causes an eruption in most people who come in contact with it. Substances act as 

irritants that produce nonspecific inflammatory reaction. No previous exposure to irritant is 

necessary for triggering the dermatitis. The effect is evident within minutes or in few hours. This 

is the most common type of dermatitis and it is not caused by an allergy, but by the reaction of 

the skin to a very irritating substance. Pain and burning sensation are the more common 

symptoms. 

 

Other materials that can trigger irritant dermatitis: 

 Dyes used for hair 
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 Cement 

 Continuous exposure to wet diapers 

 Rubber gloves 

 Pesticides or weed killers 

 Cyanides of calcium, silver, nickel 

 Alkalis such as soap, detergent and bleaches. 

 

Allergic contact dermatitis:  This results when an allergen comes in contact with previously 

sensitized skin. It results from a specific acquired hypersensitivity of the delayed type also 

known as cell mediated hypersensitivity. Occasionally dermatitis may be induced when the 

allergen has been taken internally by a patient first sensitized topical application. For e.g. 

Cinnamon oil used for various medications. This response is called as systemic contact 

dermatitis 

 

Common causes 

 

 Toxicodentrons (poison ivy, oak or sumac) 

 Nickel 

 Neomycin 

 Fragrance 

 Gold 

 Formaldehyde releasing preservatives 

 Rubber compounds 

 Thimerosal 

 Balsam of Peru  

 Fabrics and clothing 

 Hair dyes, Nail Polishes and permanent wave solutions 

 Fragrances in perfumes, cosmetics, soaps, and moisturizers 
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Pathogenesis 

Sensitization of Antigen: When the antigen comes in contact with the skin surface, they 

are captured by the Langerhans cells in the skin. The Langerhans cells then moves the antigen to 

the regional lymph nodes and passes this information to the thymus derived T cells. The antigen 

multiplies in the lymph node. 

After Sensitization : When the antigen comes in contact with the skin surface for the 

second time, the Sensitized T cells starts releasing various cytokines and this gives rise to 

inflammatory reaction and finally resulting in dermatitis. 

 The inflammatory reaction does not happen when the antigen comes into contact for the 

first time but happens only in the second encounter of the antigen. 

Some products when used it comes to contact with the skin and is also exposed sunlight, 

could cause a reaction of the skin and it is termed as Photo dermatitis.  

 

Complications 

 Complications of contact dermatitis (eczema) include: 

 This  mostly affects the peoples whose hands are exposed to soaps, detergents and 

disinfectants  

  Increased scratching of skin can cause open sores and cracks and it becomes a gateway 

for the bacteria and viruses to attack the immune system. 

 Lack of sleep due to eczema. 

 The continuous itching sensation can cause the person to awaken at regular interval and 

can decrease the quality of sleep. 

. 
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5.3.2.3 Exams and Tests 

 

 Patch test 

 Photo patch test 

 

Patch Test 

Patch testing is used to detect hypersensitivity to a substance which comes to a contact 

with the skin, hence the allergen may be determined. The patch test is confirmatory and 

diagnostic but only to the framework of history and physical findings.  

The patch test is done on the uninflamed skin and the suspected substance that is cause of 

contact dermatitis is applied in the patch.  The substance is usually applied to the upper back or 

to the upper outer arm. The patched are removed after 48 hrs and the patch sites are evaluated at 

day 4 & 5 for any positive reaction. Some allergen may take upto 7 days to show any reaction. 

Erythematous papules and vesicles with edema are indicative of allergy. Sometimes the patch 

test for nickel, potassium iodide or mercury can produce pustules at the test sites. 

The ability of the skin to react to allergens also depends on the presence of functional antigen 

presenting cells, the Langerhans cells. 

 

Photo patch Test 

The photo patch test is used to evaluate for contact photo allergy to substance like 

sulfonamides, phenothiazines. A standard patch is applied for 24 hrs and this is then exposed to 

UVA and read after 48 hrs 

 

5.3.2.4 Common Types of Dermatitis 

5.3.2.4.1  Seborrheic Dermatitis 

  Seborrheic dermatitis is characterized by greasy scales overlying erythematous scales. As 

the name indicates this type of skin lesions occur in the body where increased sebum secretion is 

present. The characteristic feature of this disease is yellow colour scales along with the 

erythematous lesions. This is the common kind of dermatitis among all age groups. 
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Clinical features 

  The lesions are discrete, erythematous and develop a yellow crust. This disease occurs 

predominantly over the face, axillary fossa, intertriginous areas on the head, and external 

genitals. The lesions are mostly itchy.  In infants it is particularly predominant in head, face, and 

scalp. It is mostly chronic and recurrent. In adolescents and adults the lesions are more on the 

face than the head and scalp. 

 

Pathogenesis 

The sebum present in the lesion is decomposed by microbes residing in the skin and this 

forms free acids which provokes the disease. 

 

5.3.2.4.2 Nummular Eczema (Eczema Nummulare) 

            This is characterized by circle or oval lesions. This eruption consists of small 

edematous papules that are crusted and scaly. This occurs mostly in the trunk or in the exterior 

surface of extremities and on the dorsum of the hands. Skin diseases are coined because of the 

nature it arises, in this type the lesions are large and it can occur in body parts. When a new 

lesion appear, the old lesion expand by tiny papulovesicular satellite lesion appearing at the 

periphery. Pruritus is usually severe and mast cell are noted in close approximation to nerve 

cells. 

 

Clinical features 

It occurs mostly in winter season. Itching is predominant character in this type of 

dermatitis. This dermatitis though occurs in any parts of the body, it appears mostly in 

extremities. The lesions are multiple, round and they produce scales on the surface. Since itching 

is the prominent sign it causes multiple scars. 
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Pathogenesis 

Any trigger factor like insect bites may cause urticarial lichens which when rubbed 

progress to nummular eczema.  

 

5.3.2.4.3 Autosensitization Dermatitis 

                      In this form of dermatitis the lesions are small in size but multiple in nature.  The 

lesions are predominantly itchy, erythematous and they can be provoked by any trigger factors. 

 

Clinical features 

The lesions mostly appear symmetrically on the body predominantly in lower extremities. 

The initial lesions appear as erythema, swelling, and acute aggravation of exudation. After the 

acute aggravation when they reappear later about two weeks the eruptions are dispersed. Mostly 

systemic symptoms like fever and fatigue may accompany with the lesions. 

 

Pathogenesis 

From any previous injury to the tissue, decayed material of proteins, bacteria, fungi, and 

toxins are produced which act as antigen and cause endogenous allergic reaction. The mode of 

route of spread is through blood flow or they may spread from rubbing. Hence in 

autosensitization dermatitis the primary lesions can be stasis dermatitis, atopic dermatitis, tinea 

pedis, or contact dermatitis. 

 

5.3.2.4.4 Stasis Dermatitis 

The lesions occur due to congestion in the lower extremities or varicose veins.  Hence 

this dermatitis is particularly seen in obese, long standing work group, and elderly people. 
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Clinical features 

The lesions are particular to lower extremities and more particular at the upper ankles. 

The lesions are edematous in nature and the site gradually presents an eczematous plaque, dark 

red, pigmented, or scaly in nature. Any form of trauma to the region can provoke the disease 

which may worsen to ulceration 

. 

Pathogenesis 

Congestion in the blood vessels causes impairment of the venous flow which in turn leads 

to bleeding from the vessel wall to the dermal layer of skin. All this leads to deposition of 

hemosiderins in the tissue and thus causing change in the colour of the skin to blackish brown. 

Due to the longstanding nature, atrophy and ulceration are formed. The dearrangement in the 

nature of the skin worsen the condition. 

 

General Instructions for Eczema Patients  

1. The patient should have a warm starch bath in winter and cold candy's bath in summer. 

After the bath, patient should blot himself with a smooth towel and avoid rubbing. Olive 

oil (or) lanoline cream may be applied on the dry, thickened skin after bath. 

2. The patients should avoid extremes of climate. If it is not possible to change the place of 

residence, then air conditioning is the answer. 

3. The patient should not scratch and keep his nails short. 

4. The diet should be light. The exact composition of the diet depends upon the history of 

the patients, the diet habits and the results of the allergy test. Allergic stuffs should be 

avoided. 

5. Healthy hobbies and playing should be encouraged. They help to divert attention and 

speed up recover  

 



61 
 

Investigations of Eczema 

Patch test 

Patch testing is used to detect hypersensitivity to a substance which comes to a contact 

with the skin, hence the allergen may be determined. The patch test is confirmatory and 

diagnostic but only to the framework of history and physical findings.  

The patch test is done on the uninflamed skin and the suspected substance that is cause of 

contact dermatitis is applied in the patch.  The substance is usually applied to the upper back or 

to the upper outer arm. The patched are removed after 48 hrs and the patch sites are evaluated at 

day 4 & 5 for any positive reaction. Some allergen may take upto 7 days to show any reaction. 

Erythematous papules and vesicles with edema are indicative of allergy. Sometimes the patch 

test for nickel, potassium iodide or mercury can produce pustules at the test sites. The positive 

test is revealed by the development of an eczematous patch with erythema swelling and vesicles 

at the site of application. 

Patch test reaction is graded in the following degrees, 

+ - Only redness 

++ - Marked redness and swelling 

+++ - Marked redness, swelling and papules 

++++ - redness, oedema and vesicles 

 

Radio allergic sorbent test (RAST) is used to measure the Specific IgE levels to antigens.  

 

Prick tests 

Prick tests are a way of identifying cutaneous type I hypersensitivity to various antigens 

such as pollen, house dust, mite or dander 
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6. MATERIALS AND METHODS 

6.1 Physicochemical Characterization of Test Drug 

6.1.1 Procurement of Raw drug: 

 The raw drug Sengathaari root bark was procured from M/s Gopal Aasan country drug 

store, Nagercoil, Tamilnadu, India. 

 

6.1.2 Authentication of Raw drug: 

 The raw drug Sengathaari root bark was authenticated by Dr. D. Aravind, Assistant 

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

 

6.1.3 Purification of Raw drug: 

The impurities like stone, sand were removed from the root bark and then sauted in an iron 

vessel and dried in sunlight for a day. 

 

6.1.4 Ingredients of Sengathaari root bark decoction (SRB)  

 

No Tamil name Botanical name Part used Quantity 

1. Sengathaari root bark Capparis sepiaria Root Bark 25gm 

 

Table 5: Ingredients of Sengathaari root bark decoction 

 

6.1.5 Procedure for the Preparation of SRB
 
decoction 

 The Sengathaari root bark decoction was made by adding 25 gms of Sengathaari Root 

Bark coarse powder with 480 ml of water and was boiled till the water reduced to 1/8 of its
 

original quantity. The Sengathaari Root Bark coarse powder was kept in a clean, dry, airtight 

glass container.  

Route of administration :  Oral 

Dose    :  60 ml twice a day 

Duration   :  6 Days 
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Indication   :  Eczematous disorders, Allergic disorders,  

Kaba diseases, Maha vadham. 

Reference   :  Pathartha Guna Vilakam. 

 

6.1.6 Quality Control Analysis of SRB Decoction Choornam 

6.1.6.1 Analytical specification of Decoction Choornam  

 The analytical specification of decoction choornam was done as per the Protocol 

for testing: Ayurvedic, Siddha and Unani Medicines, PLIM (Pharmacopoeial Laboratory for 

Indian Medicine), Ghaziabad, Dept of AYUSH, Govt of India
[14]

. In this analysis such as loss on 

drying, total value of ash, acid insoluble ash, water soluble extractive, alcohol soluble extractive, 

heavy metal analysis, microbial contamination, aflatoxin and pesticide content were performed 

of study drug. 

 

Colour 

 About 5 gm of SRB was taken in a clean glass beaker and tested for its colour by viewing 

again a white opaque background under direct sunlight. 

 

Loss on drying 

  Loss on drying is the loss of mass expressed as percent w/w. About 10g of drug sample 

was accurately weighed and placed at 105°C for 5hrs in a tared evaporating dish. Continue the 

drying and weighing at one hour interval till the two consecutive weight is almost same. 

Percentage was calculated with reference to initial weight. 

 

Total ash  

 In an ignited tarred silica crucible, two grams of grounded air-dried material was placed. 

The drug was gradually ignited by raising the temperature to 450°C until it had become white. 

The sample was cooled in a desiccator and weighed. The percentage of total ash value was 

calculated with reference to air-dried drug.  
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Acid Insoluble ash 

 The ash that was prepared to calculate ash value was boiled with 25 ml of dilute 

hydrochloric acid for 5 minutes. The insoluble matter was collected in a container or on an ash 

less filter paper and then it is washed with hot water and then ignited and cooled. The percentage 

of acid insoluble ash was calculated by keeping the air-dried drug as reference. 

 

Determination of Water Soluble Ash 

 Boil the ash for 5 minutes with 25 ml of water. The insoluble matter was collected in a 

container or on an ashless filter paper. It is then washed with hot water and ignited for 15 

minutes at a temperature not exceeding 450º. The water soluble ash value is calculated by 

subtracting the weight of the insoluble matter from the weight of the ash. The percentage of 

water-soluble ash is calculated with reference to the air dried drug. 

 

Water soluble extractives 

 Five grams of powdered dried drug was macerated with 100 ml of water in closed conical 

flask for 24 hours. The flask is shaken frequently for the first 6 hours and allowed to stand for 18 

hours. The liquid was filtered and 25 ml of filtrate was evaporated to dryness in tared Shallow 

dish and it is allowed to be dried at 105°C, and then weighed. The percentage of water soluble 

extractive is calculated with reference to original material that was used for the process. 

 

Alcohol soluble extractives 

 Five grams of dried powdered drug was macerated with 100 ml of 70% ethanol in a 

closed conical flask for 24 hours. The flask is shaken frequently during the first 6 hours, and 

allowed to stand for 18 hours. The liquid was filtered and 25 ml of filtrate was evaporated to 

dryness in tared Shallow dish and it is allowed to be dried at 105°C, and then weighed. The 
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percentage of alcohol soluble extractive is calculated with reference to original material that was 

used for the process  

 

Determination of Aflatoxins. 

The 50g of sample powder was dissolved with a mixture of methanol and water (200 ml) 

in a container. The container/flask was shaked for 30 minutes and then the solution is filtered. 

The resultant methanolic extract was then mixed with 40 ml of NaCl and 25 ml of hexane. The 

layers were allowed to separate. In aqueous layer, dichloromethane was added. This process was 

repeated for 2-3 times to collect dichloromethane extract and then evaporated up to 2-3 ml. Silica 

column was used to filter the extract and then followed by washing the column with a mixture of 

benzene: acetic acid (9:1) and ether: hexane (3:1).  Finally aflatoxin was eluted with 100ml of 

dichloromethane:” acetone (9:1).  This elute was concentrated upto 5 ml in rotavapour and dried 

by passing over nitrogen gas. 

The analysis was carried out on a Waters Alliance e2695 separating module.  The 

samples (both extract and standards) were injected into HPLC column (C18; 15 cm * 4.6 cm) 

and analyzed using fluorescent detector.  The peak values of aflatoxin in drug samples were 

compared with standard peak value (B1, G1, B2, and G2)
[15] 

 

Pesticide determination  

The 10 g of sample was dissolved with methanol in a container and then 1 g sodium 

oxalate, 50 ml of diethyl ether and petroleum ether each was added. The container was shaken 

for 1 minute.  Organic layer was transferred into separating funnel and then 600 ml of water was 

added along with saturated solution of sodium chloride.  Aqueous layer was discarded and the 

process was repeated for 2-3 times. 

The obtained organic layer was then passed through sodium sulphate solution and 

evaporated upto 2-5 ml.  This concentrated solution was again mixed with acetonitrile (30ml) 

and petroleum ether (30 ml) and it is eluted with diethyl ether by passing through the column.  
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The resultant solution was concentrated upto 5 ml by using rotavapor and analyzed in GC-

MS
[14]

. 

 

6.1.7 Quantitative Analysis of SRB decoction powder by using sophisticated analytical 

techniques 

6.1.7.1 ICP-OES Analysis 

The quantitative measurement of metals and minerals in SRB was assessed by Perkin-

Elmer 5300DV Inductively Coupled Plasma – Optical Emission Spectrometer (ICP-OES) done 

at Bureau Veritas, Ekkatuthaangal. 

 

6.1.7.2 HPTLC Analysis (High-Performance Thin Layer Chromatography) of Aqueous 

Extract of SRB 

Test solution preparation 

 The SRB sample of 1g was weighed in an electronic balance and dissolved in 10ml of 

Aqueous solvent and centrifuged at 3000rpm for 5min. respectively.  The resultant solution was 

used as test solution for analysis of HPTLC. 

 

Sample application 

 10µl of test solutions and 5µl of standard solution were loaded as 6mm band length in the 

10 x 10 Silica gel 60F254 TLC plate using Hamilton syringe and CAMAG LINOMAT 5 

instrument. 

 

Spot development 

 The samples loaded plate was kept in TLC twin trough developing chamber (after 

saturated with Solvent vapor) with respective mobile phase (standards) and the plate was 

developed in the respective mobile phase up to 80mm. 
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Photo-documentation  

 The developed plate was dried by hot air to evaporate solvents from the plate. This dried 

plate was then photo documented as images at UV 254nm and UV366nm. 

]]]] 

Scanning 

 The plate was fixed in scanner stage (CAMAG TLC SCANNER 3) and scanning was 

done at UV 254nm.  The peak table, display and Peak densitogram were noted.  winCATS 1.3.4 

version software is used for analysis 

Analysis Details 

Samples  

 Track 1     Quercetin  -  Standard as reference marker 

Track 2      Rutin    -    Standard as reference marker 

Track 3    Aqueous extract of SRB 

Track 4     Aqueous extract of SRB 

Track 5   Gallic acid - standard as reference marker  

Track 6    Mangiferin- standard as reference marker  

Track 7  Cafffeic acid- standard as reference marker 

 

Mobile phase 

Toluene- ethyl acetate formic acetic acid: methanol (3:6:1.6:0.4) 

 

Detection 

The band equal to reference was detected in the plate with same Rf value of sample and noted  
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6.2 Preclinical Studies 

The preclinical studies were carried out in two categories i.e. safety studies and efficacy 

studies. 

6.2.1 Toxicity Studies 

6.2.1.1 Toxicity studies of Sengathaari root bark decoction powder in Animal model  

The Institutional Animal Ethical Committee of KMCH college of Pharmacy, Coimbatore, 

India (KMCRET/MD(S)/08/2014-15) has approved the study protocol and the studies were 

conducted at the department of Pharmacology of same college. 

 

Experiment animals  

 Male and female Wistar Albino rats, 8-12 weeks, (120- 160 g) were obtained from the 

animal house of Sri Venkateshwara Enterprises , Bangalore and maintained in the animal house 

of KMCH of Pharmacy, Coimbatore.  Moreover Female rats were nulliparous and non-pregnant. 

 

Laboratory conditions 

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

cycles: 15/min; 70:30 exchange ratio) under a surrounding temperature of 22±2°C and 40–65% 

relative humidity, with a 12-h light/dark artificial photoperiod. Noise control was maintained by 

concrete walls in the laboratory. 

 

Environmental conditions 

The animal cages of each experimental group were distributed on racks in such a way 

that external factors like environmental conditions were balanced to the maximum possible 

extent. Illumination was done by Fluorescent Lamp 60 Lumens/Watt (325 Lux) 

 

Numbering and Identification 

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

Animal: Each animal has marked with picric acid on the fur for identification (Head, Neck, 

Body, Side, and Base of tail) and it was indicated in cage card along with number. 
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Husbandry 

Housing 

The Wistar rats were housed in standard cages made of polypropylene with stainless steel 

top grill. The bedding was made of Paddy husk and it was changed twice in a week.  

  

Feed & feeding schedule 

‘Sai Durga Animal Feed, Bangalore. Feed was provided adlibitum throughout the study 

period, except fasting overnight prior to dose administration. After the test drug has been 

administered, food was withheld for a further 3-4 hours. 

 

Water 

The water was offered adlibitum in bottles. This was analyzed periodically to detect the 

presence of possible contaminants 

 

Acclimatization 

The animals were selected after veterinary examination by the veterinarian. All the 

selected animals were kept under acclimatization for a week. 

 

 

Preparation of test samples 

25 g of coarse powdered root bark of Sengathaari was boiled in 500 ml of water and 

reduced to 50 ml decoction. 1 ml constitutes the extract of 500 mg Sengathaari root bark (SRB). 

For each time, freshly prepared SRB decoction was made. 

 

Administration of test drug 

The test drug was administered orally to each rat by using gastric gavage.  
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6.2.1.2 Acute oral toxicity Study (OECD 423) 

 

This study was carried out by following the procedure mentioned in OECD 423 guideline 

with some modification.  Six female rats were selected randomly and acclimatized prior to the 

study. Each selected animal was kept in separate cage made of poly propylene and marked with 

picric acid on the fur for identification. The rats were fasted entire night before the administering 

of test drug. After the administration of test drug SRB, the rats were deprived of feed for 3 -4 hrs.  

The study was started at the dose of 5000 mg/kg of test drug SRB (10 ml/kg of SRB decoction). 

SRB decoction was administered to three rats and observed for mortality and clinical signs of 

toxicity. Since there was no mortality and abnormal signs, further three animals were 

administered with SRB decoction at the same dosage and observed for mortality and clinical 

signs of toxicity. 

 

Observations 

Body weight 

Each animal was weighed and recorded prior to the administration of test drug (On 0 day) 

and again on 7 and 14 day. 

 

Cage Side observations 

 The observations include general behavior, motor activities, reflexes and changes in skin 

and fur texture, respiratory pattern, cardiovascular signs, changes in eyes and mucous membrane 

of oral cavity, salivation, lethargy, sleep, convulsion, tremors, and diarrhea. 

 

Clinical signs of toxicity  

             After dosing individual animals were observed at least once during the first half an hour, 

periodically during the first 24 hours, with special attention given during the initial four hours, 

and daily for a total of 14 days for any symptoms of ill- health or behavioral changes in the 

animals. 



71 
 

Mortality and Morbidity 

All animals were observed daily once for mortality and morbidity at approximately 1.0, 

2.0 and 4.0 hours post dose on day of dosing and twice daily thereafter for 14 days. 

 

Necropsy 

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

abdominal cavities were examined. 

 

6.2.1.3  28 days repeated dose oral toxicity study (OECD 407) 

 

Methodology 

The 28 days repeated dose oral toxicity study  was carried out by following the OECD 

guidelines adopted for the testing of chemicals – 407 (3
rd

 October, 2008)  with slight 

modification according to the experimental need.  

 

Grouping of test animals 

Wistar Albino rats were randomized into four groups of ten animals each (5 males, 5 

females). The first group (Group I) served as control group. Group II, III and IV served as low, 

intermittent and high doses of SRB decoction respectively. SRB decoction was administered 

once daily via oral route using gastric gavage for 28 days 

  

Test System Detail 

The study was conducted on 20 male and 20 female Wistar rats for 28 days.  

 

Randomization & grouping 

One day before the initiation of treatment (days 0- last day of acclimatization), the 

selected animals were randomly grouped into four different groups containing 5 male and 5 

female animals per group.  
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Dose Preparation 

 

25 g of coarse powdered root bark of Sengathaari was boiled in 500 ml of water and 

reduced to 50 ml decoction. 1 ml constitutes the extract of 500 mg Sengathaari root bark (SRB). 

For each time, freshly prepared SRB decoction was made. 

 

Dose calculation of test drug 

In acute toxicity study, LD50 value was found to be more than 5000 mg/kg.  For sub-

acute toxicity study, low dose was fixed as one tenth of LD50 value i.e.500 mg/kg (1 ml/kg of 

SRB decoction), high dose was fixed as four folds of low dose i.e. 2000 mg/kg (4 ml/kg of SRB 

decoction) and intermittent dose was fixed as 1250 mg/kg (2.5 ml/kg of SRB decoction) for 

administration. 

 

Grouping and dosing of test animals 

 

Table 6: Grouping and dosing of test animals - 28 days repeated dose oral toxicity study 

 

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

28 days treatment of drug.  

 

Test Group 

 

Dose to Animals 

(mg/kg body-weight/day) 

 

Number of Animals 

Group-1 Control group (Distilled Water). 10 (5male and 5female) 

Group-II Low dose of   Sengathaari  root bark 

Decoction (SRB  Decoction) (1 ml/kg)    

10(5male and 5 female) 

 

Group-III Middle dose of Sengathaari  root bark 

Decoction (SRB  Decoction) (2.5 ml/kg)    

10(5male and 5 female) 

Group-IV High dose  Sengathaari  root bark 

Decoction (SRB  Decoction) (4 ml/kg)    

10(5male and 5 female) 



73 
 

 Clinical signs of toxicity  

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

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

any clinical signs were observed, then the following parameters like the time of onset, intensity 

and duration were noted. The observations include general behavior, motor activities, reflexes 

and changes in skin and fur texture, respiratory pattern, cardiovascular signs, changes in eyes and 

mucous membrane of oral cavity, salivation, lethargy, sleep, coma, convulsion, tremors, and 

diarrhea. Changes in gait, posture, and response to handling were also observed. 

 

Mortality and Morbidity 

During the entire course of study, mortality and morbidity were observed in all 

experimental animals twice daily. 

 

Food intake  

 Prior to the beginning of treatment, and weekly the food intake of each cage was recorded 

for period of 28 days and the mean weekly intake per rats was calculated. 

 

Water intake 

 Water intake was checked by visual observation during the Study. Water consumption in 

each cage was measured every week for 28 days. 

 

Bodyweight: 

 Each animal was weighed and recorded on the day before the test drug was administered, 

and this is carried out at weekly intervals through-out the course of study period and on the 

sacrifice day. Mean body weight and percentage of body weight gain were calculated for each 

group of both sexes. 
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Blood Collection  

 Blood was collected from retro-orbital sinus from all the animals of different groups on 

29th day. The anticoagulant, Heparin/EDTA contained tubes were used for blood collection from 

animals. Animals were fasted for entire night before the blood collection. 

 

Laboratory studies  

   The blood samples were used to evaluate Hematological   parameters like RBC, WBC, 

PCV and WBC differential count. The collected blood samples also centrifuged 10000 rpm in 10 

minutes to separate the serum. The separated serum used to evaluate biochemical parameters like 

SGOT, SGPT, ALP and BILIRUBIN  

  

Hematology  

The following hematological parameters were analyzed using Autoanalyser  

Hb: Haemoglobin (g %)  

PCV: Packed Cell Volume 

WBC: White Blood Corpuscles (x10
3
/cu mm)  

RBC: Red Blood Corpuscles (x10
6
/cu mm)  
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Differential WBC count:  

N: Neutrophils (%)  

L: Lymphocytes (%)  

M: Monocytes (%)  

E: Eosinophils (%)  

 

Clinical Biochemistry  

The following clinical Bio parameters were analysed using Auto analyser  

Total serum protein (g/dl)  

ALT/SGPT  : Alanine amino transferase (U/L)  

AST/SGOT  : Aspartate amino transferase (U/L)  

ALP    : Alkaline serum phosphatase (U/L)  

CHL    : Cholesterol (mg/dL)  

HDL    : High density lipoprotein 

TG    : Triglyceride 

 

 

Terminal Studies  

Sacrifice and macroscopic examination 

 On completion of the 4 weeks of treatment, 40 Wistar rats were sacrificed by CO2 

inhalation. A full autopsy was performed on all animals which included examination of the 

external surface of the body, all orifices, thoracic, abdominal and cranial cavities and their 

contents both in situ and after evisceration.  
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Organ weights  

            After the macroscopic examination the following organs were weighed after separating 

the superficial fat: Brain, Heart, Kidneys, Testes, Liver and Lungs  

  

Histopathology 

 

Collection of organs 

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

high value of blood renal and hepatic parameters among the animals from control, high dose 

were subjected to histo-pathological studies. Organs such as brain, liver, kidney, lungs and heart 

were collected and placed in 10 % Neutral buffered Formalin. 

 

Collection of tissues 

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

 

Fixation 

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

the tissues by coagulating the cell protein, to prevent the structure and to prevent the shrinkages. 

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

 

Hydration 

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

Dehydration 

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

prevent undue shrinkage of tissues. 
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 Ethyl alcohol 50 % for 8 h 

Ethyl alcohol 70 % for 2 h 

Ethyl alcohol 90 % for 2 h 

Absolute alcohol – I for 1 h 

Absolute alcohol – II for 1 h 

 

Clearing 

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

each with 30 min. 

 

Infiltration 

The tissues were completely impregnated with Paraffin wax (Melting point 50 - 56ºC) 

kept in the cups and melted in a paraffin oven. The tissues were kept for 30 min in each cup.  

 

Embedding  

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

melted paraffin was poured into the mould and the tissue was so oriented that the cutting surface 

of the tissue faces the porcelain slab. The moulds were removed as soon as paraffin sets and the 

blocks were sectioned. 

 

Sectioning 

The blocks were trimmed by removing the excess paraffin all around. Sections of 4 – 5 

µm thickness were cut in a Rotary microtome. The sections were transferred from the cutting 
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edge of the microtome knife with the help of spatula to a tissue floatation bath having warm 

water (40 - 45ºC). Then the sections were spread out uniformly and were taken on the clean glass 

slides coated with Meyer’s albumin – glycerine mixture 

Staining of sections 

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

 

H & E staining procedure 

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

2. Removed the Xylol by passing in Absolute alcohol. 

3. Washed in tap water. 

4. Stained with haematoxylin for 3 to 4 min. 

5. Washed in tap water. 

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

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

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

9. Washed in tap water. 

10. Dehydrated in alcohol. 

11. Cleared with Xylol for 15 to 30 sec. 

12. Mounted in DPX mountant 

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

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

   

Statistical analysis 

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

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

using GRAPH PAD INSTAT version 3 software program. P values less than 0.05 were 

considered as significant. 
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6.2.2 Efficacy Studies 

6.2.2.1 Pharmacological studies of Sengathaari root bark decoction in Animal model  

The Institutional Animal Ethical Committee of KMCH college of Pharmacy, Coimbatore, 

India (KMCRET/MD(S)/08/2014-15) has approved the study protocol and the studies were 

conducted at the department of Pharmacology of same college. 

 

Preparation of test samples 

25 g of coarse powdered root bark of Sengathaari was boiled in 500 ml of water and 

reduced to 50 ml decoction. 1 ml constitutes the extract of 500 mg Sengathaari root bark (SRB). 

For each time, freshly prepared SRB decoction was made. 

 

Experiment animals husbandry  

Experiment animals  

Species: Mice/Rat 

Strain: Albino/Wistar 

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

Age: 8-12 weeks at the time of dosing 

Weight: 120 - 160g for rat, 15 - 30g for mice 

Source of procurement: Sri Venkateshwara Enterprises, Bangalore 

The animals were kept and maintained in the animal house of KMCH College, 

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

Indian National Science Academy, New Delhi, India. 

 

Laboratory condition maintained 

Room temperature: 22±2°C 

Relative humidity: 40 – 65 % 
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Ventilation: Air cycles: 15/min; 70:30 Exchange ratio 

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

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

Noise control: Constructed with Concrete walls 

 

Husbandry 

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

Bedding: With husk 

Feed: Rodent pellet bought from Sri Venkateshwara Enterprises, Bangalore 

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

feeder. 

 

Identification 

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

Animal: Each animal has marked with picric acid on the fur for identification (Head, Neck, Body 

and Base of tail) and it was indicated in cage card along with number. 

 

Acclimatization 

 The rats were acclimatized for 3 days to the laboratory conditions.  
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6.2.2.2 Carrageenan induced acute hind paw inflammation 

         The test animals were divided into 5 groups (6 rats/group). Localized inflammatory pain 

was induced in all groups of animals by intraplantar injection of carrageenan (50 μl of 3% 

suspension). One day before the experiment, three basal readings of hind paw in each rat were 

recorded.  

 

Experimental Design: 

Group-I:   Served as a negative control (0.1ml of 1% carrageenan) 

Group-II: Served as standard which received Diclofenac sodium (10mg/kg, i.p) + (0.1ml of 1% 

carrageenan) 

Group-III: Received 1 ml/kg of SRB decoction (Low dose) + (0.1ml of 1% carrageenan) 

Group IV: Received 2.5 ml/kg of SRB decoction (Intermittent dose) + (0.1ml of 1% 

carrageenan) 

Group V: Received 4 ml/kg of SRB decoction (High dose) + (0.1ml of 1% carrageenan) 

 

  After 30 min, the rats were given subcutaneous injection (s.c) of 0.1 ml of 1% w/v of 

carrageenan into the sub plantar region of left paw of the animal. At the level of lateral malleolus 

the paw was marked with ink and immersed in mercury up to the mark.  

 

Parameters Assessed 

 Paw volume was measured using Digital Plethysmometer post treatment at 0, 30 min, 1, 

2, 3, 4, 5 and 6
th

 hr after the injection of carrageenan. The difference between initial and 

subsequent reading gave the actual edema volume.  
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Clinical Signs 

Animals were observed once a day for general clinical signs throughout the study duration. 

  

Body Weight 

Individual animal body weights were recorded during acclimatization period, randomization and 

on the day of dosing.  

 

Euthanasia and Disposal of Animals 

After completion of the study, all the study animals were sacrificed under CO2 anesthesia 

and the carcasses were disposed by deep burial. 

 

6.2.2.3 Cotton pellet granuloma method 

              This study was done by the method of Poornima Ashok et al., 20104. Wistar rats were 

divided into five groups of six rats each.  

 

Induction of granuloma formation 

Adsorbent cotton wool was cut into pieces weighing 20±1 mg and then it was made into 

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

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

subcutaneously, one on each side of the abdomen of the animal under mild ether anaesthesia. 

After implantation, all animals received the following treatment. 

 

Experimental design: 

Group-I:   Served as a control (1 ml of distilled water) 

Group-II: Served as standard which received Dexamethasone (10 mg/kg suspended in 1 ml of 

distilled water) 

Group-III: Received 1 ml/kg of SRB decoction (Low dose)  
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Group IV: Received 2.5 ml/kg of SRB decoction (Intermittent dose)   

Group V: Received 4 ml/kg of SRB decoction (High dose)   

 Test drugs were administered once daily throughout the experimental period of 7 days.  

 

Observations 

Rats after implantation on the 8th day were anaesthetized with pentobarbital sodium. The 

pellets were dissected and dried at 60º for 24 h, weighed after cooling. The mean weight of the 

cotton pellets of the control group as well as experimental groups was calculated. The percentage 

inhibition of the dry and wet weight of the granuloma were calculated and compared. 

 Wet content = weight of the cotton pellet (wet) - weight of the cotton pellet (dry)  

             Dry content = weight of the cotton pellet (dry) - weight of the cotton pellet (original). 

 

Clinical Signs 

Animals were observed once a day for general clinical signs throughout the study 

duration. No dead and moribund animals were found during the study period. 

 

Body Weight 

Individual animal body weights were recorded during acclimatization period, 

randomization and on the day of dosing.  

 

Euthanasia and Disposal of Animals 

After completion of the study, all the study animals were sacrificed under CO2 anesthesia 

and the carcasses were disposed by deep burial. 
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6.2.2.4 Histamine induced in albino mice 

 In swiss albino mice, antipruritic, antidermatitis and antianaphylactic activity was studied 

using Compound 48/80 (Sigma). 

 

6.2.2.4.1 Antipruritis activity 

Induction of pruritis: Subcutaneous injection of 3 mg/kg Compound 48/80 was administered into 

the base of dorsal neck of mice. 

 

Grouping details: Six groups of six mice in each group.  

Group Treatment 

I – Normal Received 1 ml distilled water 

II – Positive Received 1 ml distilled water as oral and after 1 h, Compound 48/80 

was injected 

III – Standard Received Chloropheniramine maleate (1 mg/kg)  in 1 ml distilled water 

as oral and after 1 h, Compound 48/80 was injected 

IV – Test group (Low 

dose) 

Received 1 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 

V - Test group 

(Intermittent dose) 

Received 2.5 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 

VI – Test group (High 

dose) 

Received 4 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 

 

Table 7 - Grouping and treatment details for measuring Antipruritis activity in Histamine 

induced mice 

 

6.2.2.4.2 Anti-dermatitis   

Induction: Compound 48/80 (5g/l) was freshly dissolved in saline and injected 3 mg/kg 

intradermally into the dorsal aspect of a mouse ear using a micro syringe with a 28 gauge 

hypodermic needle.  

 

Grouping details: Six groups of six mice in each group 
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Group Treatment 

I – Normal Received 1 ml distilled water after 1 h, 0.1 ml of  normal saline was 

injected in ear 

II – Positive Received 1 ml distilled water as oral and after 1 h, Compound 48/80 

was injected in ear 

III – Standard Received Chloropheniramine maleate (1 mg/kg)  in 1 ml distilled water 

as oral and after 1 h, Compound 48/80 was injected in ear 

IV – Test group (Low 

dose) 

Received 1 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected in ear 

V – Test group 

(Intermittent dose) 

Received 2.5 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected in ear 

VI – Test group (High 

dose) 

Received 4 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected in ear 

 

Table 8 - Grouping and treatment details for measuring Antidermatitis activity in 

Histamine induced mice 

 

6.2.2.4.3 Antianaphylactic activity 

Induction: Mice were given an injection (ip) of 8 mg/kg of the mast cell degranulator compound 

48/80. Grouping details: Six groups of six mice in each group.  

Group Treatment 

I – Normal Received 1 ml distilled water as oral and after 1 h, 0.1 ml of saline was 

injected 

II – Positive Received 1 ml distilled water as oral and after 1 h, Compound 48/80 

was injected 

III – Standard Received Chloropheniramine maleate (1 mg/kg)  in 1 ml distilled water 

as oral and after 1 h, Compound 48/80 was injected 

IV – Test group (Low 

dose) 

Received 1 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 

V – Test group 

(Intermittent dose) 

Received 2.5 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 
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VI – Test group (High 

dose) 

Received 4 ml/kg SRB decoction as oral and after 1 h, Compound 

48/80 was injected 

 

Table 9 - Grouping and treatment details for measuring Antianaphylactic activity in 

Histamine induced mice 

 

6.2.2.5 Epicutaneous sensitization in guinea pig 

 

Effect of SRB on Dermatitis manifestations in the ova-induced eczema-like lesions of 

epicutaneously sensitized guinea pigs 

 

Animals.  

   Female Guinea pigs, (4–5 weeks of age, 350-500gms) were purchased from Sree 

Venkateshwara Enterprises, Bangalore. The animals were housed under controlled temperature 

(24 ±1°C) and humidity (55 ±5%) conditions and given access to food and water adlibitum. The 

care and use of the animals and the experimental protocol used in this study were approved by 

the IAEC. 

 

Experimental design 

Group-I    : Control (Normal saline) 

Group-II  :  Dexamethasone 10mg/kg (PO) 

Group-III : SRB decoction 4 ml/kg (PO) 

 

Epicutaneous Sensitization and Challenge  

      The Female guinea pigs were used for this study and they are anesthetized by giving 

intramuscular injection of a of ketamine and xylazine combination and 10g of OVA mixed with 

0.5 mg of Al(OH)3 it was injected intradermally at four different sites on the shaved shoulder of 

the animal. Thereafter One week later, they were given a lint patch (3-4 cm) and it was spread 

with an emulsion mixture which contained 10% sodium dodecylsulfate, 10% OVA, 30% 
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Vaseline, and 50% water.  These were placed on the shaved shoulder and it was maintained in 

position for a period of 48 h by means of wrapping with cloth adhesive tape. In the same manner 

additional sensitization was performed 3 weeks after the OVA injection, the procedure was 

carried out in the  same manner and also at the same site with the use of emulsion consisting of 

5% SDS, 10% OVA, 48% water, and37% Vaseline. After the final sensitization a week later, the 

antigen challenge was performed by topical application in the shaved flank with a lint patch (1 - 

1 cm) bilaterally, which was spread with either 10% OVA emulsion or Vaseline which contained 

20% water and 70% Vaseline. Thereafter the patches were maintained in the same position for 

24 h by means of wrapping with cloth adhesive tape and then it was removed. After 48 h of the 

challenge the sites were scored with reference to erythema, scratch formation, and edema. The 

sum of these three scores was used as the dermatitis score for the purpose of evaluation. The 

SRB and the standard Dexamethazone drugs were administered to guinea pigs on the oral route 

with the help of tube gavage in a volume containing 0.2 ml/100 g body weight twice daily for a 

period of 3 days in the beginning of the day before the OVA challenge. The treatments were 

continued for next three weeks. At the end of the third week the animals were sacrificed and the 

OVA-challenged skin of each animal was isolated. The specimens were fixed with 10% neutral 

buffered formalin for the histopathological examinations. 

 

6.2.2.6  Modulation of IL-2, TNFα gene expression in the animal model for eczema- contact 

dermatitis   

  Quantitative PCR 

             At 24 h after the OVA-challenge, the skins of the Guinea pigs of the challenged sites 

were collected, and total RNA was extracted according to manufacturer’s protocol. cDNA was 

synthesized by means of incubating 4 g of total RNA with 33 l of reaction mixture which 

contained 0.2 g of pd(N)6 primer it was kept at 37°C for a period of 60 min using the Ready-To-

Go You-Prime First-Strand Beads  which was used for the  synthesis of first-strand cDNA 

templates from total RNA. The numbers of mRNA copies for IL-2 and TNF-alpha were 

determined based on quantitative a PCR standard curve which was plotted by using the data 

obtained with the help of sequence detector namely ABI PRISM 7700 application.  The probes 

and the primers which were used in this study were designed with the support of ABI PRISM 
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Primer Express 1.0 software (Applied Biosystems) and it was synthesized at the place 

PerkinElmer Japan (Yokohama, Japan) and Amersham Biosciences UK, Ltd., respectively. After 

this under normal PCR conditions the specificity of the PCR primers was tested in a thermal 

cycler before the quantitative PCR. Then the probes were labeled with the help of reporter 

fluorescent dye, 6-carboxyfluorescein at the 5’-end and also with fluorescent dye quencher, 

tetramethylrhodamine at the 3’-end respectively. Then the absolute copy numbers of the cytokine 

and the chemokine mRNA in each of the samples were calculated based upon the standard curve 

for the cDNA (from normal PCR products).  Later the absolute copies of cytokine mRNA alone 

were then normalized against the G3PDH mRNA.  The primers which were used in G3PDH 

forward primer (F) are as follows 

5’-CAAGGTCATCCCAGAGCTGAA-3’, reverse primer (R) 5’ 

CCACAACCGACACATTAGGTG-3’, probe  TNF-alpha (F) 5’-

CTCATCTACTCCCAGGTCCTCTT-3’, (R) 5-TGATGGCAGAGAGAAGGTTGAC-3’.  

Quantitative PCR was performed with the reverse transcription products such as TaqMan 

Universal PCR Mater Mix (Applied Biosystems), forward primer (final, 0.3 M), reverse primer 

(final, 0.3 M), probe (final, 0.2 M), and distilled water in a total volume of 50 l. PCR was 

performed at 50°C for 2 min, at 95°C for 10 min and then for the 40 cycles at the temperature of 

95°C for 15 s, and at 60°C for 1 min on the ABI PRISM 7700 detection system. 

 Statistical Analysis  

The Statistical analysis of the numbers of mRNA levels of cytokines and infiltrating 

eosinophils in the skin lesion was performed using a Dunnett’s test, and the dermatitis 

manifestations were analyzed by using nonparametric Dunnett’s test. The values of p < 0.05 

were obtained which was considered statistically significant. 
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7. OBSERVATIONS 

 

7.1 Qualitative analysis of Sengathaari root bark decoction powder  

7.1.1 Physico chemical analysis 

 The Organoleptic character - colour was analyzed.  

 SRB decoction powder was analyzed for the estimation of Moisture content by loss on 

drying at 105˚C  

 SRB decoction powder was analyzed for the estimation of Total Ash value and Acid 

Insoluble in diluted Hcl.  

 SRB decoction powder was analyzed for water soluble and alcohol soluble extractive  

 SRB decoction powder was analyzed for total bacterial , fungal count, Escherichia coli, 

Staphylococcus aureus ,Salmonella Spp and Pseudomoas aeruginosa  

 Pesticide residues for organo chloride and organo phosphorous were tested. 

 The aflatoxin B1 B2 G1 G2 were studied. 

 Concentrations of Mercury, arsenic, lead and cadmium were observed in SRB decoction 

powder by Inductive coupled plasma optical emission spectroscopic study 

 

7.2 Quantitative analysis of Sengathaari root bark decoction powder 

 The concentration of trace elements including heavy metals were observed by Inductively 

Coupled Plasma Optical Emission Spectroscopic study 

  HPTLC analysis on Capparis sepiaria plant bark extracts correlate with standard 

flavonoids marker compound such as Rutin, Quercetin and Galic acid. Rf value of SRB 

Powder and the standard reference markers were noted  

 

7.3 Toxicity studies of Sengathaari root bark decoction in animal model  

7.3.1 Acute oral toxicity study  

Initially, a single dose of 5000 mg/kg of test drug SRB (10 ml/kg of SRB decoction)   

was chosen and administered to three rats and observed for clinical signs of toxicity (General 

behaviour, respiratory pattern, cardiovascular signs, motor activities, reflexes and changes in 

skin and fur texture) and mortality. The observation was carried at 30 min, 1, 2 and 4 hours and 
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thereafter once a day for the next 13 consecutive days. Since there was no mortality and 

abnormal signs, further three animals were administered with SRB decoction at the same dosage 

of 10 ml/kg and observed for clinical signs of toxicity and mortality. Weight of the animal body 

was recorded once in a week, at the end of 14th day animals were necropsied and organs were 

observed for gross pathological changes. 

 

7.3.2 28 days repeated oral toxicity 

7.3.2.1 Clinical signs 

Mortality and morbidity were observed in all the experimental animals two times a day, 

till the completion of treatment. Clinical observations were made daily to detect signs of toxicity, 

preferably at the same time(s) in each day (1h after vehicle or SRB decoction administration). 

The focus of the observations was the same as described above for the acute toxicity study. 

Weight of the animal bodies were recorded once in a week.  

 

7.3.2.2 Haematological and biochemical parameters 

At the end of 28
th

 day treatment, live rats were fasted over night and on 29
th

 day under 

CO2 inhalation, immediately 5 ml of blood was collected through cardiac puncture in a 

potassium tube EDTA and a tube without anti-coagulant. The haematological parameter tests 

such as White Blood Cell count (WBC), WBC Differential count - Lymphocyte, Monocyte and 

Granulocyte, Haemoglobin (Hb), Red Blood Cell count (RBC), Mean Corpuscular Haemoglobin 

(MCH) were done in the EDTA mixed blood samples using Erba Mannhein haematology 

analyser. The blood samples without anticoagulant were used for estimating biochemical 

parameters such as Bilirubin, Serum glutamic-oxaloacetic transaminase (SGOT), Serum 

glutamic pyruvic transaminase (SGPT) and Alkaline Phosphatase (ALP), Glucose, Cholesterol, 

Triglyceride (TG), Urea, Creatinine, using Erba system Pack kits in Fully Automated 

Biochemistry analyzer.  Sodium, Potassium and Chloride content were estimated by using 

electrolyte analyser from Roche.  
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Estimation of Hematological Parameters: 

Blood Collection for hematological studies 

After the treatment period, the animals were anaesthetized and the blood was extracted 

from Retro-orbital sinus by using centrifugation tube which has EDTA for haematological 

parameters The haematological parameters like WBC, RBC, and Hb percentage, Differential cell 

count, MCH were estimated by the following procedures. 

 

Enumeration of Red Blood Cells:   (Ramnic 2007) 

Reagents : RBC diluting fluid 

Procedure: 

         Using a red blood cell pipette of haemocytometer, well mixed blood was drawn up to 0.5 

mark and RBC diluting fluid was taken up to mark II. The fluid blood mixture was shaken and 

transferred onto the counting chamber. For 2 min the cells were allowed to settle at the bottom of 

the chamber. It was ensured that the fluid does not get dried. Using 45X or high power objective 

the RBC’s were counted uniformly in the larger corner squares.   

The cells were expressed as number of cells x10
12

/l 

 

Enumeration of WBC:    (John 1972) 

Reagents: 

Turk’s fluid: The fluid was prepared by combining acetic acid (2ml) with 100 ml of distilled 

water. To this 10 drop of aqueous methylene blue 3 % w/v) was added. This solution haemolysis 

the red cells due to acidity so that counting of white cells becomes easy 
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Procedure: 

Using a white blood cell pipette of haemocytometer, well mixed blood was drawn up to 

0.5 mark and WBC diluting fluid was taken up to mark II. The fluid blood mixture was shaken 

and transferred onto the counting chamber. The cells were allowed to settle to the bottom of the 

chamber for 2 min. See the fluid does not get dried. 

Using 10X or low power objective the WBC’s were counted uniformly in the larger corner 

squares.  

 The cells were expressed as number of cells/10mm. 

 

Differential Leucocytes Count: 
 
     (John 1972) 

Reagent: 

            Leishmann’s stain: 150mg of powdered leishmann’s stain was dissolved in 133ml of 

acetone free methanol. 

Procedure: 

 A blood film stained with leishmann’s stain was examined under oil immersion and the 

different types of WBCs were identified. The percentage distribution of these cells was then 

determined. Smears were made from anticoagulant blood specimens and stained with 

leishmann’s stain. The slides were preserved for counting the number of lymphocytes and 

eosinophils, per 100 cells were noted.  

 From the WBC count, absolute lymphocyte and Eosinophil count were calculated.                

                                                                     

 Absolute lymphocyte count = (Number of lymphocytes/100) x TWBC 

        

Body weight Analysis: 
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 All the rats were weighed for every seven days, after eczema induction. The mean gain in 

body weight was determined and recorded and a % reduction in body weight was calculated by 

the formula.                                                    

% Body weight reduction =   (Reduction in body weight / Initial body weight) X 100  

 

Measurement of Biochemical Parameters Estimation 

Fasting blood glucose (FBG), haemoglobin (Hb), was estimated using whole blood. 

Remaining parameters were measured in serum. All of the above biochemical parameters were 

estimated using semi-autoanalyzer (Photometer 5010) with enzymatic kits. 

 

Estimation of Glucose
[16] 

The blood sample was drawn by capillary action at the tip of the test strip. 

hexaammineruthenium (II) chloride  was produced by the reaction of Glucose in the blood 

sample with glucose oxidase and hexaammineruthenium (III) chloride present in the test strip, 

Hexaammineruthenium (II) chloride is produced in proportion to the level of glucose 

concentration present in the blood sample. An electric current is produced when 

hexaammineruthenium (II) chloride is oxidized. The meter converts the amount of current to 

proportionate glucose concentration and displays as result. 

 

B-D-glucose + Hexaammineruthenium (III) chloride 
GOD

  D-Glucono-lactone + 

Hexaammineruthenium (II) chloride 

Hexaammineruthenium (II) chloride                Hexaammineruthenium (III) chloride + e
-
   

 

Total Cholesterol (TC)
[17] 

 

 Principle 

Determination of cholesterol was done after enzymatic hydrolysis and oxidation. 4-

aminoantipyrine and phenol bi hydrogen peroxide under the catalytic action of peroxidase 

gnenerates quinoneimine (trinder’s reaction), which is a colorimetric indicator. 
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Cholesterol ester + H2O       
CHE

        Fatty acid + Cholesterol 

Cholesterol + O2          
CHO   

   H2O2 + Cholesterol-3-one 

2H2O2  + 4- Amino antipyrine + Phenol      
POD

          4 H2O2 + Quinonelimine  

 

Method  

 CHOD-PAP: Enzymatic photometric test 

 Reagents 

Goods buffer (pH 6.7) 50 mmol/ l 

Phenol 5 mmol/l 

4-aminoantipyrine 0.3 mmol/l 

Cholesterol estrase >  200 U/l 

Cholesterol oxidase >  100 U/l 

Peroxidase 3 KU/l 

Standard (5.2 mmol/l) 

 

Table 10: Reagents for estimation of total Cholesterol 

 

Assay procedure 

a. 1 ml (1000 µl) of reagent-1 is taken in a 5 ml test tube. 

b.  Added 0.01 ml (10 µl) of serum. 

c. Mixed well and incubated at 37
◦
C   for 5 min. 

d. Read the test sample. 

Normal range: < 200 mg/dl in serum. 
     

 

Triglycerides
[18] 

Principle 

Determination of triglycerides (TG) alters enzymatic splitting with lipoprotein lipase.  
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4-aminoantipyrine and 4- chlorophenol bi hydrogen peroxide under the catalytic action of 

peroxidase gnenerates quinoneimine, which is a colorimetric indicator  

 

Triglycerides      
        LPL

           fatty acid + Glycerol   

Glycerol + ATP   
           GK

             ADP + Glycerol-3-phosphate 

Glycerol-3-phosphate +O2         
GPO

         H2O2 + Dihydroxyaceton phosphate  

2H2O2  + 4- Amino antipyrine + 4- chlorophenol  
       POD

       HCL + Quinonelimine +   

                      4H2O2 

 

Method 

 Colorimetric enzymatic test using glycerol-3-phosphate-oxidase (GPO). 

 

Reagents 

Components and concentrations in the test Goods buffer pH 7.2, 50 mmol/ l 

 

4-chloroPhenol 4 mmol/l 

ATP 2 mmol/l 

Mg
2+

 15 mmol/l 

Glycerokinase > 0.4 Kµ/l 

Peroxidase > 2 Kµ/l 

Lipoprotein lipase > 4 Kµ/l 

4-aminoantipyrine 0.5 mmol/l 

Glcerol-3-phosphate- oxidase > 1.5Kµ/l 

Standard (2.3 mmol/l) 

 

Table 11: Reagents for estimation of triglycerides 

 

Assay procedure 

a.  1 ml (1000 µl) of reagent-1 is taken in a 5 ml test tube. 

b. Added 0.01 ml (10 µl) of serum. 

c. Mixed well and incubated at 37
◦
C for 15 min. 
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d. Read the test sample. 

Normal Range: < 200 mg/dl in serum. 

 

 HDL – Cholesterol
[19] 

 Principle  

Chylomicrons, VLDL and LDL are precipitated by adding magnesium ions and 

phosphotungstic acid to the sample. Centrifugation leaves only the HDL in the supernatant. The 

cholesterol content in it is determined enzymatically. 

 

Method 

Phosphotungstic acid precipitation method. 

 

 

Assay procedure 

A.  Preparation of supernatant for the HDL-CHL estimation 

     Added 200 µl of serum to the 500 µl of HDL-Cholesterol precipitating reagent (from 

HDL kit) in 1.5 ml centrifuge tube and mixed well. Centrifuged the above solution at 4000 rpm 

for 10 min. 

 

B. Preparation of test sample for the estimation of HDL-Cholesterol 

a. Taken 1000 µl of reagent-1 (from cholesterol kit) in a 5 ml test tube. 

b. Added, 100 µl of supernatant from above centrifuged solution 

c. Mixed well and incubated at 37
◦
C for 15 min. 

d. Read the test sample.  

 

Normal Range: > 60 mg/dl in serum. 

  

 

Phosphotungstic acid 0.55 mmol/l 

Magnesium chloride 25 mmol/l 
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Determination of Asparate Aminotransferase (AST)
[20] 

 Aspartate aminotransferase, also known as Glutamate Oxaloacetate Transaminase (GOT) 

catalyses the transamination of L-aspartate and α keto glutarate to form oxaloacetate and L- 

glutamate. Oxaloacetate formed is coupled with 2, 4- Dinitrophenyl hydrazine to form 

hydrazone, a brown coloured complex in alkaline medium which can be measured 

colorimetrically. 

Reagents  

 Buffered aspartate  (pH 7.4); 2,4- DNPH reagent;  4N sodium hydroxide;  working 

pyruvate standard; solution I (prepared by diluting 1 ml of reagent 3 to 10 ml with purified 

water). 

Procedure  

 Rietman and Frankle method was adopted for the estimation of SGOT. The reaction 

systems used for this study included blank, standard, test and control (for each serum sample). In 

all the test tubes 0.25 ml of buffered aspartate was added. Then 0.05 ml of serum was added to 

the test group tubes and 0.05 ml of working pyruvate standard into the standard tubes. After 

proper mixing, all the tubes were kept for incubation at 37
o
C for 60 min. In all the test tubes 0.25 

ml each of 2, 4- DNPH reagent was added. Then, 0.05 ml of distilled water was added to the 

blank and 0.05 ml of each serum sample was added to the serum control tubes. The mixture was 

allowed to stand at room temperature for 20 mins. After incubation, 2.5 ml of solution I was 

added to all test tubes. Spectrophotometer was used for measuring the optical density at 505 nm 

within 15 min. 

The enzyme activity was calculated as:-  

AST (GOT) activity in IU/L) = [(Absorbance of test - Absorbance of control)/ (Absorbance of 

standard - Absorbance of blank)] x concentration of the standard     
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 Determination of Alanine Aminotransferase (ALT)
[21] 

 Alanine aminotransferase, also known as Glutathione Peroxidase (GPT) catalyses the 

transamination of L-alanine and α keto glutarate to form pyruvate and L- Glutamate. Pyruvate so 

formed is coupled with 2,4 – Dinitrophenyl hydrazine to form a corresponding hydrazone, a 

brown coloured complex in alkaline medium which can be measured colorimetrically. 

 

Reagents 

 Buffered alanine (pH 7.4), 2,4–DNPH, 4N sodium hydroxide, working pyruvate standard, 

solution I (prepared by diluting 1 ml of reagent 3 to 10 ml with purified water). 

 

Procedure  

 Rietman and Frankle method was adopted for the estimation of SGPT. The reaction 

systems used for this study included blank, standard, test and control (for each serum sample). In 

all the test tubes 0.25 ml of buffered alanine was added. 0.05 ml of serum was added into the test 

group tubes and 0.05 ml of working pyruvate standard into the standard tubes. After proper 

mixing, for about 60 minutes all the tubes were kept for incubation at 37
o
C. In all the test 0.25 ml 

each of 2, 4- DNPH reagent was added. Then, 0.05 ml of distilled water was added to to the 

blank and 0.05 ml of every serum sample was added to the serum control tubes. The mixture was 

allowed to stand at room temperature for 20 mins. 2.5 ml of solution I was added to all test tubes 

after incubation. After mixed properly, optical density was read against purified water in a 

spectrophotometer at 505 nm within 15 min. 

 The enzyme activity was calculated as: - ALT (GPT) activity in IU/L) = [(Absorbance of 

test - Absorbance of control)/ (Absorbance of standard - Absorbance of blank)] x concentration 

of the standard.   
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Determination of Alkaline Phosphatase (ALP)
[22] 

Alkaline phosphatase from serum converts phenyl phosphate to inorganic phosphate and 

phenol at pH 10.0. The resultant Phenol reacts in alkaline medium with 4-aminoantipyrine in 

presence of the oxidising agent potassium ferricyanide and forms an orange-red coloured 

complex, which can be measured spectrometrically. The intensity of color is proportional to the 

enzyme activity. 

 

Reagents: 

Buffered substrate 

Chromogen Reagent 

Phenol Standard, 10 mg% 

 

Procedure: 

ALP was determined using the method of Kind. The working solution was prepared by 

reconstituting one vial of buffered substrate with 2.2 ml of water. 0.5 ml of working buffered 

substrate and 1.5 ml of purified water was given to blank, standard, control and test. Mixed well 

and incubated at 37
0
C for 3 min. 0.05 ml each of serum was added to test and phenol standard 

was added to standard test tubes. Mixed well and incubated for 15 min at 37
0
C. In all the test 

tubes 1 ml of chromogen reagent was added. Then, added 0.05 ml of serum to control. After 

addition of each reagent, it is mixed well and the O.D of blank, standard, control and test were 

read against purified water at 510 nm. 

Serum alkaline phosphatase activity in KA units was calculated as follows  

[(O.D. Test-O.D. Control) / (O.D. Standard- O.D. Blank)] x 10 
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Determination of Bilirubin:  

In toxic liver, bilirubin levels are elevated. Hyperbilirubinemia can result from impaired 

hepatic increase of unconjugated bilirubin. In case of generalized liver cell injury, certain drugs 

(e.g Rifampin and probenecid) interfere with the rat may increase the bilirubin by the liver cell 

and may produce a mild unconjugated hyperbilirubinemia. Bilirubin level increases in diseases 

of hepatocytes, obstruction to bilirubin excretion into duodenum and defects of hepatic uptake 

and in Gilbert’s disease.  

1. Excessive haemolysis or destruction of the red blood cells. Eg: Haemolytic disease in 

new born. 

2. Liver diseases due to increase in Bilirubin level. Eg. Cirrhosis and Hepatitis. 

3. Obstruction of the biliary tract. Eg.Gall stones. 

 The determination method is based on the reaction of sodium nitrite with Sulfonilic acid 

to form azobilirubin which has maximum absorbance at 546nm in the aqueous solution. The 

color intensity produced is proportional to the amount of total bilurubin concentration present in 

the blood sample. 

Reagents 

1. Diazo A-(Reagent-R1): Ready to use 

2. Diazo B-(Reagent-R2): Ready to use 

3. Bilirubin Activater: Ready to use 

Procedure 

 Kind & King’s method was followed for the estimation of Bilirubin. Five hundred µl of 

working reagent was added to 50 µl of rat serum & incubated for 5 min at 37°C. Absorbance was 

measured AT 546 NM in semi auto analyzer against the standard. 

The Bilirubin content was calculated using the following equation: 

Total bilirubin (mg/dt) = Abs of the sample blank x 15. 
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Estimation of Urea:
 

Urea is the nitrogen-containing end product of protein catabolism. States associated with 

elevated levels of urea in blood are called as hyper uremia or azotemia.  

 

Method 

 Estimation of urea was done by Urease-GLDH: enzymatic UV test.  

 

Principle 

Urea + 2H2O     
Urease

        2HCO3 + 2NH4 

2- Oxoglutarate +NH4
+
 +NADH      

GLDH
      L- Glutamate + H2O + NAD

+
                                         

  

Reagents 

 

 

 

 

 

 

 

 

 

Table 12: Reagents for estimation of urea 

 

Procedure 

a. Take 1000 μl of reagent-1 and 250 μl of reagent-2 in 5 ml test tube. 

b. To this, add 10 μl of serum. 

c. Mix well and immediately read the test sample at 340 nm Hg 334 nm Hg 365 nm optical 

path 1 cm against reagent blank (2-point kinetic). 

d. And note down the value. 

 

Normal range: 10 – 50 mg/dl. 

R 1 

TRIS pH 7.8 120  mmol/l 

2-Oxoglutarate 7 mmol/l 

ADP 0.6 mmol/l 

Urease ≥ 6 KU/l 

GLDH ≥ 1 KU/l 

R 2 NADH 0.25 mmol 

R 3 Standard 40 mg/dl 
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Estimation of Uric acid: 

Uric acid and its salts are end products of the purine metabolism. In gout the most 

common complication of hyperuricemia, ie. Increased serum levels of uric acid lead to formation 

of monosodium urate crystal around the joints. 

 

Method  

 Enzymatic photometric test using TOOS (N ethyl- N (hydroxyl -3- sulfopropyl)-m- 

toluidin) 

 

Principle  

Uric acid + H2O + O2       uricase         Allantoin + H2O2 + CO2  

TOOS + 4 aminoantipyrine + 2H2O2      
POD       

3H2O + Indamine   

 

Reagents 

R1 

Phosphate buffer pH 7.0 100mmol/l 

TOOS 1mmol/l 

Ascorbate oxidase ≥1 KU/l 

R2 

Phosphate buffer pH 7.0 100mmol/l 

4- amino antipyrine 0.3mmol/l 

K4 (Fe( CN)6) 10µmol/l 

Peroxidase ≥1KU/l 

Uricase ≥50U/l 

 

Table 13: Reagents for estimation of Uric acid 

 

Procedure 

a. Take 800µl of reagents -1 in a2ml centrifuge tube. 

b. To this add 20µl of serum. 

c. Mix well and incubate at 30°c for 5 minutes. 

d. Then add 200µl of reagent2 

e. Mix well incubate for 5min at 37°c 
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f. Measure the not down the values. 

Normal range: 1.9-8.2mg/dl 

 

Estimation of Creatinine: 

Estimation of Creatinine by Jaffe Method (modified) 

Principle 

 Creatinine forms a coloured complex with picrate in alkaline medium. The rate of 

formation of the complex is measured.  

 

Reagents 

Reagent 1    Standard Creatinine (2mg/100ml) 

Reagent 2     Picric acid solution. 

Reagent 3      sodium hydroxide solution  

Procedure 

 Take 500 μl of reagent -2 and 500 μl of reagent -3 in a 5ml test tube. To this add 100 μl 

of serum. Mix well and immediately read the test sample at Hg 492 nm 1cm light path and note 

down the values.  

Normal range: 0.6 -1.1 mg/dl. 

 

7.3.2.3 Necropsy and Histo-pathological study 

After withdrawal of blood, all the rats were sacrificed for gross necropsy and 

histopathological study.  Organs including brain, lungs, heart, liver, kidney, stomach, spleen, 

testis and uterus and were studied for gross necropsy and weighed for calculating relative organ 
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weight. Histopathological studies on liver, kidney, lungs, heart, testis and uterus were carried out 

for control and high dose group. The tissues of collected organs were placed in 10% Neutral 

buffered formalin for 24 h. The tissues were trimmed, embedded in molten paraffin wax and 

sectioned (4-5 microns thickness) using rotary microtome. The sections were floated in hot water 

and placed in the glass slide. The slides were stained with Haematoxylin and Eosin (H&E), 

mounted in DPX and examined under light microscope. 

 

7.3.2.4 Statistical analysis  

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

compared with control group for testing significance and done by One-way Analysis of Variance 

(ANOVA) followed by Dunnett’s Multiple Comparisons Test using GRAPH PAD INSTAT 

version 3 software programs. Values of p<0.05 were considered significant. 

 

7.4 Pharmacological studies of Sengathaari root bark decoction in animal model 

7.4.1 Carrageenan induced acute hind paw inflammation 

 The volume paw was measured at 0, 1, 2, 3, 4, 5 and 6 h using digital Plethysmometer 

after the administration of Carrageenan. Paw edema inhibition percentage is calculated by the 

formula  

A – B X 100 

                                                                 A 

Where, A denotes the average increase in paw edema of Control group, B denotes the average 

increase in paw edema of standard / test groups 

 

7.4.2 Cotton pellet granuloma method 

 The mean weight of the cotton pellets of the control group as well as of the test groups 

was calculated. The percentage inhibition of the dry and wet weight of the granuloma were 

calculated and compared. 
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7.4.3 Histamine Induced in albino mice 

 

7.4.3.1  Antipruritic activity  

Antipruritic activity was measured by examining the number of incidence of scratching 

behavior. Incidences of scratching behavior on the whole body and the site injected with 

compound 48/80 were counted for 20 min. 

 

7.4.3.2 Antidermatitis activity 

Antidermatitis activity is measured by the ear swelling response. The response was 

measured in mg by cutting treated ear of anesthetized mice. Ear swelling response denoted the 

incremental increase in weight above baseline control values. After a 1 hr of the injection of 

compound 48/80 ear swelling response was determined. This is because ear swelling response 

evoked by physiologic saline, returned nearly to the baseline thickness within 1h interval. 

 

7.4.3.3 Antianaphylactic activity 

Mortality was monitored for 1 hr after induction of anaphylactic reaction in all animals. 

 

7.4.4 Epicutaneous sensitization in guinea pig 

Erythema, edema, scratch formation and dermatitis of the control group as well as the test 

groups were observed by scoring for anti eczematous activity in guinea pig. 

Scale of scoring 

Erythema Score 

No erythema 0 

Very mild erythema 1 

Well defined 

erythema 

2 
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Moderate erythema 3 

Severe erythema 4 

 

Table 14: Scale of scoring for Erythema 

 

Edema Score 

No edema 0 

Slight edema 1 

Moderate to severe edema 2 

 

Table 15: Scale of scoring for Edema 

 

Scratch formation Score 

No scratches observed 0 

Scratches observed 1 

 

Table 16: Scale of scoring for Scratch 

 

7.4.5 Modulation of  IL-2, TNFα  gene expression in the animal model for eczema- 

contact dermatitis   

IL-2, TNFα gene expression in the skin samples estimated by quantitative PCR method. 
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8. RESULTS 

 

8.1 Physico Chemical Characterization of Sengathaari Root Bark Decoction Powder  

 For profiling the physicochemical fingerprint of Sengathaari root bark decoction powder 

(SRB), the characterization studies were done on samples of SRB.  

 

8.1.1 Physico-chemical Parameters of Sengathaari root bark decoction powder 

 

S.No Test SRB Powder 

1 Organoleptic characters: 

a. Colour 

 

Light Brown 

2 Loss on drying: 11.52% 

3 Total – ash value 6.51% 

4 Acid insoluble ash  in diluted Hcl 2.08% 

5 Water soluble extract 30.12% 

6 Alcohol soluble extract 4.77% 

7 Microbial contamination 

a. Total Bacterial Count  

b. Total Fungal Count  

c. Escherichia coli 

d. Staphylococcus aureus  

e. Salmonella Spp 

f. Pseudomoas aeruginosa 

 

19x10
2 

cfu/g 

Less than 10  Absent 

Absent 

Absent 

Absent 

 

8 Test for aflatoxins (B1, B2, G1, G2) Not detected 

9 Pesticide residue Not detected 

 

Table 17: Physico-chemical Parameters of Sengathaari root bark decoction powder 
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ICP-OES 

The level of toxic elements like mercury, arsenic, cadmium and lead in SRB Decoction 

powder is given as below.  

Heavy Metal Concentration in Sengathaari root bark decoction powder 

S. No Heavy metal Sample  Methods 

1 Lead 30 mg/kg STP/INS/053 by ICP 

OES 2 Arsenic 16 mg/kg 

3 Cadmium Not detected 

4 Mercury 65 mg/kg 

 

Table 18: Heavy Metal Concentration in Sengathaari root bark decoction powder 

Even though there is presence of lead and mercury to some extent since the drug also 

underwent toxicity both acute (5000 mg/kg or 10 ml/kg) and sub-acute it did not revealed any 

toxicity effect in animal models hence it can be considered safe. 

 

8.1.2 HPTLC analysis of SRB  

 By comparing with flavonoid standards, the SRB sample contains rutin, quercetin and 

gallic acid. 

HPTLC Analysis of Aqueous Extract of SRB 

 

 
1         2       3         4        5          6      7 
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Plate 1: HPTLC chromatogram of standards and SRB  

 

Track 1     Quercetin  -   standard as reference marker 

Track 2      Rutin        standard as reference marker 

Track 3    Aqueous extract of SRB 

Track 4     Aqueous extract of SRB 

Track 5   Gallic acid - standard as reference marker  

Track 6    Mangiferin- standard as reference marker  

Track 7  Cafffeic acid- standard as reference marker 

 

Figure 4: HPTLC analysis of SRB 

Track 

No 

Amount 

of 

Sample 

Peak Rf Name of std 

l 5µl 1 0.87 Quercetin 

2 5 µl 1 0.21 Rutin 

3 10 µl 1 0.02,0.21,0.29,0.42,0.62,0.68,0.87 Quercetin and 

Rutin Present 
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4 10 µl 1 0.09,0.18,0.24,0.30,0.40,0.49,0.75,0.

87,0.90 

Quercetin 

5 5 µl 1 0.76 Gallic acid 

6 5µl 8 0.27 mangiferin 

7 5µl 8 0.88 Caffeic acid 

  

Table 19: Peak table - HPTLC analysis of SRB 

 By comparing with flavonoid standards rutin and quercetin , the  SRB sample  exactly 

match with Rf value and it was confirmed that it contains rutin and quercetin. 

 But Xanthone- mangiferin (0.27)   but Sample SRB (0.29) we conclude Xanthone may be 

present. 

 Phenolic acids gallic acids 0.76 meanwhile Sample SRB 0.75 SO gallic acid also may be 

present in the sample. 

 

8.2 Acute Toxicity Study of Sengathaari root bark decoction  

 The acute toxicity study showed no mortality of rats up to the dosage of 5000mg/kg (10 

ml/kg of SRB decoction). No behavioral changes or abnormal clinical signs of toxicity were 

observed up to the above dosage throughout the end of 14 day study period. No gross 

pathological abnormality in the organs was found even at this high dose. LD50 value was found 

to be more than 5000mg/kg body weight and therefore this test drug Sengathaari root bark 

decoction falls under (Unclassified) category V with reference to Globally Harmonized 

classification System (GHS) (OECD, 2000). 
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Table 20: Allocation of Animal Identification code for acute toxicity study 

 

Observation SRB/F1 SRB/F2 SRB/F3 SRB/F4 SRB/F5 SRB/F6 

General behaviour N N N N N N 

Respiration N N N N N N 

Cardiovascular 

signs 

N N N N N N 

Motor activities N N N N N N 

Skin N N N N N N 

Fur N N N N N N 

Eyes N N N N N N 

Mucous membrane N N N N N N 

Salivation N N N N N N 

Lethargy Nil Nil Nil Nil Nil Nil 

Sleep N N N N N N 

Coma Nil Nil Nil Nil Nil Nil 

Convulsion Nil Nil Nil Nil Nil Nil 

Tremors Nil Nil Nil Nil Nil Nil 

Diarrhoea Nil Nil Nil Nil Nil Nil 

Morbidity Nil Nil Nil Nil Nil Nil 

Mortality Nil Nil Nil Nil Nil Nil 

   N – Normal 
 

Table 21: Observation for Acute Toxicity Study of Sengathaari root bark decoction 

 

Step Animal code 

 

I 

SRB/F1 

SRB /F2 

SRB /F3 

 

II 

SRB/ F4 

SRB/ F5 

SRB /F6 
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8.3  28 Days - Repeated Oral Toxicity Study 

 

Grouping of Wistar Rats 

Group Treatment 

Group-1 Control group (Distilled Water). 

 

Group-II Low dose of   Sengathaari  root bark Decoction (SRB  

Decoction) (1 ml/kg) 

Group-III Middle dose of Sengathaari  root bark 

Decoction (SRB  Decoction) (2.5 ml/kg) 

Group-IV High dose  Sengathaari  root bark Decoction (SRB  

Decoction) (4 ml/kg) 

 

Table 22: Grouping and treatment of rats for 28 Days - Repeated Oral Toxicity Study 

 

Body weight 

All animals involved in the study gained comparable body weight throughout the study 

period. But no significant change in the body weight (fig) and body weight gained (fig) or lost in 

the treaded test groups were observed compared with control group during the study. 

Treatment Initial day 

(g) 

On 7
th

 day 

(g) 

On 14
th

 day 

(g) 

On 21
st
  day 

(g) 

On 28
th

 day 

(g) 

Control 

(Distilled water 

2 ml) 

151.3±5.574 155.7±4.412 159.8±5.193 163.7±6.346 167.5±5.891 

SRB 1 ml/ kg 151.8±2.229 154.3±4.131 156.8±2.563 159.7±2.658 164.5±3.146 

SRB 2.5 ml/ kg 149.7±3.933 151.3±4.32 156.0±5.177 161.8±3.817 166.5±2.588 

SRB 4 ml/ kg 151.8±3.710 153.7±3.61 156.5±3.017 159.8±2.994 165.5±3.937 

 

Table 23: Effect of Sengathaari root bark Decoction total body weight in male Wistar Rats 

– 28 day repeated oral toxicity study 

Values were expressed as Mean± S.E.M. (n = 10). P value was calculated using one way 

ANOVA followed by Dunnett test. No significant difference is observed. 
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Treatment Initial day 

(g) 

On 7
th

 day 

(g) 

On 14
th

 day 

(g) 

On 21
st
  day 

(g) 

On 28
th

 day 

(g) 

Control (Distilled 

water 2 ml) 

153.3±5.465 155.0±4.517 158.3±2.422 162.5±4.087 166.2±4.997 

SRB 1 ml/ kg 150.2±3.601 151.8±4.997 155.2±3.371 158.5±3.619 162.8±3.125 

SRB 2.5 ml/ kg 150.2±3.92 152.2±2.994 155.7±3.141 160.7±4.033 166.5±6.058 

SRB 4 ml/ kg 153.2±3.125 155.2±2.858 159.7±3.670 164.7±3.502 167.7±3.502 

 

Table 24: Effect of Sengathaari root bark Decoction on body weight in female Wistar 

albino rats - 28 day repeated oral toxicity study 

Values were expressed as Mean± S.E.M. (n = 10). P value was calculated using one way 

ANOVA followed by Dunnett’s test. No significant difference is observed. 

. 

Food consumption 

 The consumption of food of the control and treated animals was found to be comparable 

throughout the dosing period of 28 days. Below chart shows the Food intake of various test 

groups 

 

 

 

 

 

 

 

 

 

 

Figure 5: Food Intake of treated animals 

 

Clinical observations 

All male and female rats of Group I – IV were free from abnormal clinical signs 

throughout the period of test drug administration period of 28 days.  
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Mortality and morbidity 

All the animals from control and all the treated dose groups up to 5000 mg/kg (10 ml/kg) 

survived throughout the dosing/treatment period of 28 days. 

No signs of toxicity were observed in animals from different dose groups during the 

dosing period of 28 days. 

 

Urine analysis 

The data of urinalysis of control and high dose groups were not shown since any specific 

abnormality related to the treatment was not observed. 
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8.3.1 Haematology 

 The results of analyzes of haematological parameters were shown below. The results 

obtained reflected some significant changes in the values of various parameters assayed when 

compared with those of corresponding controls. Never the less, the decrease or increase in the 

values obtained was within normal physiological limits and the effect was not observed to be 

dose dependent. 

 

Haematological analysis conducted at the end of the dosing period on day 29, revealed no 

abnormalities attributable to the treatment. 

 Decreased values of Haemoglobin were obtained for rats in the middle dose group 

administered 2.5 ml/kg b.wt of SRB sacrificed on day 29 (P<0.05).  

 Decreased values of total RBC were obtained for rats in the middle dose group 

administered 2.5 ml/kg b.wt of SRB sacrificed on day 29 (P<0.05).  

 Decreased values of total WBC were obtained for rats in the low dose group administered 

1 ml/kg b.wt of SRB sacrificed on day 29 (P<0.001).  

 Decreased values of PCV were obtained for rats in the middle dose group administered 

2.5 ml/kg b.wt of SRB sacrificed on day 29 (P<0.05).  

 Decreased values of MCH were obtained for rats in the middle dose group administered 

2.5 ml/kg b.wt of SRB sacrificed on day 29  

The above inference can be seen from the charts in the below pages 
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Figure 6: Effect of Sengathaari Root Bark decoction on White blood Corpuscles in Albino 

Wistar rats - 28 day repeated oral toxicity study.  

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as *p < 0.001 on compared with control 

group. 

 

 

 

 

 

 

 

Figure 7: Effect of Sengathaari Root Bark decoction on Haemoglobin in Albino Wistar rats - 

28 day repeated oral toxicity study.  

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as ***p < 0.05 on compared with control 

group. 
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Figure 8: Effect of Sengathaari Root Bark decoction on Red blood Corpuscles in Albino 

Wistar rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as ***p < 0.05 on compared with control 

group. 

  

 

 

 

 

 

 

Figure 9: Effect of Sengathaari Root Bark decoction on packed cell volume in Albino Wistar 

rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as ***p < 0.05 on compared with control 

group. 
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Figure 10: Effect of Sengathaari Root Bark decoction on Mean Corpuscular Haemoglobin in 

Albino Wistar rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 5). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as ***p < 0.05 on compared with control 

group. 
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8.3.2 Serum Biochemistry 

 The results of analyzes of biochemical parameters were shown in the figures. The results 

obtained reflected some significant changes in the values of various parameters assayed when 

compared with those of corresponding controls. Nevertheless, the decrease or increase in the 

values obtained was within normal physiological limits and the effect was not observed to be 

dose dependent. 

Biochemical analysis conducted at the end of the dosing period on day 29 no abnormalities 

attributable to the treatment. 

 Decreased values of urea were obtained for rats in the middle and high dose group 

administered 2.5 ml/kg and 4ml/kg b.wt of SRB sacrificed on day 29 (P<0.05).  

 Decreased values of HDL cholesterol were obtained for rats in the low dose group 

administered 1 ml/kg b.wt of SRB sacrificed on day 29 (P<0.01).  

 Decreased values of TGL were obtained for rats in the low, middle and high dose group 

administered 1 ml/kg, 2.5ml/kg and 4ml/kg b.wt of SRB sacrificed on day 29 (P<0.01 

and P<0.05).  

 Decreased values of SGPT were obtained for rats in the low dose group administered 1 

ml/kg b.wt of SRB sacrificed on day 29 (P<0.01).  

 Decreased values of Alkaline phosphate were obtained for rats in the low, middle and 

high dose group administered 1 ml/kg, 2.5ml/kg and 4ml/kg b.wt of SRB sacrificed on 

day 29 (P<0.05)  

 Increased values of SGOT were obtained for rats in the high dose group administered 4 

ml/kg b.wt of SRB sacrificed on day 29 (P<0.05)  

 Increased values of Total Bilirubin were obtained for rats in the low dose group 

administered 1 ml/kg b.wt of SRB sacrificed on day 29 (P<0.001)  

 Increased values of Creatinine were obtained for rats in the low dose group administered 

1 ml/kg b.wt of SRB sacrificed on day 29 (P<0.001)  
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Figure 11: Effect of Sengathaari Root Bark decoction on Glucose value in male and female 

Albino Wistar rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 5). P value was calculated using one way ANOVA 

followed by Dunnett test.  

 

 

 

 

 

 

 

 

Figure 12: Effect of Sengathaari Root Bark decoction on Cholesterol value in Albino Wistar 

rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test.  
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Figure 13: Effect of Sengathaari Root Bark decoction on Triglyceride value in Albino 

Wistar rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as **p < 0.01 and ***p < 0.05 on compared 

with control group. 

 

 

 

 

 

 

 

 

Figure 14: Effect of Sengathaari Root Bark decoction on HDL value in Albino Wistar rats - 

28 day repeated oral toxicity study.  

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as **p < 0.01 on compared with control 

group. 
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Figure 15: Effect of Sengathaari Root Bark decoction   on Urea value in Albino Wistar rats - 

28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as *P< 0.001 on compared with control 

group. 

 

 

 

 

 

 

 

Figure 16: Effect of Sengathaari Root Bark decoction on Creatinine value in Albino Wistar 

rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as *P< 0.001 on compared with control 

group. 
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Figure 17: Effect of Sengathaari Root Bark decoction on Uric acid value in Albino Wistar 

rats - 28 day repeated oral toxicity study. Values were expressed as mean ± S.D (n = 10). P 

value was calculated using one way ANOVA followed by Dunnett test. Significance was 

indicated as *P< 0.001 on compared with control group. 

 

 

 

 

 

 

 

 

 

Figure 18: Effect of Sengathaari Root Bark decoction on Bilirubin value in Albino Wistar 

rats - 28 day repeated oral toxicity study. 
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Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as **P < 0.01 on compared with control 

group.  

 

 

 

 

 

 

 

 

Figure 19: Effect of Sengathaari Root Bark decoction on Alkaline phosphatase value in 

Albino Wistar rats - 28 day repeated oral toxicity study. 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as ***P < 0.05 on compared with control 

group. 

 

 

 

 

 

 

 

Figure 20: Effect of Sengathaari Root Bark decoction on SGOT value in Albino Wistar rats 

- 28 day repeated oral toxicity study. SGOT- Serum Glutamic Oxaloacetic Transaminase 
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Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as **P < 0.01 and ***P < 0.05 on 

compared with control group. 

 

 

 

 

 

 

 

 

 

Figure 21: Effect of Sengathaari Root Bark decoction on SGPT value in Albino Wistar rats - 

28 day repeated oral toxicity study. SGPT- Serum Glutamic Pyruvic transaminase 

Values were expressed as mean ± S.D (n = 10). P value was calculated using one way ANOVA 

followed by Dunnett test. Significance was indicated as *P< 0.001 and ***P < 0.05 on compared 

with control group. 

Necropsy study 

 Gross pathological examination of organs such as brain, lungs, heart, liver, 

kidney, stomach, spleen, intestine, testis, uterus and ovaries of Wistar albino rats in all groups 

did not reveal any abnormalities. Particularly, the gross necropsy study on the organs of control 

and high dose groups revealed no abnormal pathological morphology. 

 

Organ weight 

The results of relative organs weight of Wistar albino rats in all groups were shown in the 

below table. No significant weight gain was observed between the groups. All the organs of rats 

treated with test drug gained weight comparable to the control groups. 
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Organ weight Control Low dose 

(1ml/kg)    

Middle dose 

(2.5 ml/kg)   

High dose 

(4 ml/kg)   

Brain  1.394±0.085 1.253±0.053
ns 

1.385±0.066
ns 

1.251±0.112
ns 

Heart  0.911±0.007 0.896±0.005ns 0.802±0.018** 1.021±0.036** 

Lungs   2.067±0.024 1.168±0.164
*** 

1.179±0.071
*** 

2.108±0.041
ns 

Liver   8.476±0.925 6.097±0.268
* 

5.540±0.328** 6.192±0.338* 

Kidney (L) 1.003±0.030 0.733±0.0185
ns 

0.692±0.006*** 0.924±0.0434** 

Kidney (R) 0.999±0.004 0.739±0.0182*** 0.701±0.007*** 0.918±0.012** 

Testis  3.048± 0.050 2.200±0.0866*** 2.215±0.123*** 2.733±0.194
ns 

Uterus  0.412±0.018 0.604±0.020
ns 

0.526±0.015
ns 

0.701±0.011
ns 

Values are expressed as the mean ± S.D; Statistical significance (p) calculated by one way ANOVA followed by 

dunnett’s ns- no significant  *P< 0.001,  **P < 0.01, ***P < 0.05 calculated by 

comparing treated group with CONTROL group. 

 

Table 25: Effect of Sengathaari Root Bark decoction on relative organ weight in Wistar rats 

- 28 day repeated oral toxicity study  

 

 

8.3.3 Histopathology 

 The results of histopathological changes observed during examinations were depicted in 

the below pictures. Histopathological examination revealed normal architecture in comparison 

with control and treated animal  
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FigureA2(a) and A2(b) 

Normal myocardial tissue  

 

FigureA3(a) and A3(b) 

Myocardium with normal 

myocytes 

No evidence of ischemia/ necrosis 

and no loss of architecture 

FigureA4(a) and A4(b) 

Normal myocardial tissue 

No inflammation or evidence 

of  ischemia/ necrosis 

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg); A-Heart  

 

Plate 2: Histology of Heart of 28 days repeated oral toxicity study of Sengathaari Root Bark 

decoction. 

 

 
     

FigureB2(a) and B2(b) 

Normal bronchi 

Normal alveolar spaces 

FigureB3(a) and B3(b) 

Normal alveoli  

No evidence of granuloma or 

necrosis 

FigureB4(a) and B4(b) 

Parenchyma  normal alveoli  

Interstitium shows normal 

morphology 

No evidence of granuloma 

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg) ; B-Lungs  

 

Plate 3: Histology of Lungs of 28 days repeated oral toxicity study of Sengathaari Root Bark 

decoction. 
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FigureC2(a) and C2(b) 

Normal lobular architecture  and 

cytoplasmic vacuolation 

FigureC3(a) and C3(b) 

Normal hepatocytes  

FigureC4(a) and C4(b) 

Normal lobular architecture  

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg)  ; C-Liver 

 

Plate 4: Histology of Liver of 28 days repeated oral toxicity study of Sengathaari Root Bark 

decoction. 

 

  
    

FigureD2(a) and D2(b) 

Normal cortex  medulla and interstitium 

FigureD3(a) and D3(b) 

Normal cortex, medulla  and 

tubules                   

FigureD4(a) and D4(b) 

Normal glomeruli  and tubules 

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg) ; D-Kidney   

 

Plate 5: Histology of Kidney of 28 days repeated oral toxicity study of Sengathaari Root 

Bark decoction. 
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FigureE2(a) and E2(b)  

Normal maturation 

FigureE3(a) and E3(b) 

Maturation in varying 

stages(primary and secondary   

stages) 

FigureE4(a) and E4(b) 

Varying stages of maturation and 

testicular parenchyma 

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg)  ; E-Testis 

 

Plate 6: Histology of Testis of 28 days repeated oral toxicity study of Sengathaari Root Bark 

decoction. 

 

  
    

FigureF2(a) and F2(b) 

Normal uterus and subepithelium 

FigureF3(a) and F3(b) 

Normal endocervix and 

entocervix 

FigureF4(a) and F4(b) 

Varying stages of ovarian 

follicles and stroma 

Note: a-10x; b-40x; 2- low dose(1 ml/kg) ; 3- middle dose(2.5 ml/kg) ; 4- high dose(4 ml/kg)   ; F-Uterus 

 

Plate 7: Histology of Uterus of 28 days repeated oral toxicity study of Sengathaari Root 

Bark decoction. 
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8.4 Efficacy studies  

 

8.4.1 Carrageenan induced acute hind paw inflammation 

 

Group 

 

Only 

Carrageenan  

Carrageenan  

+ STD 

Carrageenan 

+ SRB 1 

ml/Kg 

Carrageena

n + SRB 

2.5ml/Kg 

Carrageenan 

+ SRB 4ml/Kg 

Initial 

Body 

weight 

123.667±39.1

073 

112.667±35.64

05 

116.833±36.96

88 

119.333±37.7

807 

116±36.7378 

Values are expressed as the mean ± S.D. Statistical significance (p) calculated by one way ANOVA  followed by 

Tukey’s multiple comparison tests. ns- not significant 
*
P< 0.05 calculated by comparing treated group with control 

group 

 

Table 26: Initial body weight of the experimental rat of different groups in carrageenan 

induced acute hind paw inflammation study 

  

Figure 22: Effect of SRB decoction in paw volume in experimental rats 
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Table 27: Paw Volume of the experimental rat of different groups in carrageenan induced 

acute hind paw inflammation study 

 

 

 

 

 

 

 

Group 

Mean paw 

volume 

before 

carrageenan 

injection 

Paw Volume after induction with carrageenan  

Increase in paw volume (ml) after carrageenan injection (mean ± SEM)/Percent   

inhibition of edema 

0 min 30 min 1h 2h 3h 4h 5h 6h 

Control 2.53±0.80 6.58±2.085 6.28±1.99 5.83±1.85 5.71±1.81 5.39±1.71 4.65±1.47 4.96±1.57 

Standard 2.61±0.83 6.66±2.109 5.40±1.71 5.35±1.70 5.26±1.67 5.11±1.62 

 

4.40±1.39 

 

4.19±1.33 

LD 2.36±0.76 6.007±1.91 5.38±1.71 5.24±1.67 5.16±1.63 5.09±1.70 4.40±1.39 4.57±1.46 

MD 2.87±0.94 6.24±1.99 5.71±1.82 5.40±1.71 5.38±1.70 5.047±1.60 4.61±1.47 4.29±1.38 

HD 2.64±0.84 6.06±1.92 5.59±1.77 5.22±1.66 5.11±1.62 4.99±1.58 4.22±1.34 3.86±1.23 

Values are expressed as the mean ± S.D. Statistical significance (p) calculated by one way ANOVA  

followed by Tukey’s multiple comparison tests.. ns- not significant 
*
P< 0.05 calculated by comparing 

treated group with control group 
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Plate 8: Effect of SRB on Carrageenan Induced Paw Edema in Rats 
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The mean paw volume was significantly reduced in SRB groups compared to positive control 

group. The percentage of inhibition of maximum oedema inhibition was high in SRB groups 

compared to positive control group. 

 

8.4.2 Cotton pellet granuloma method 

 

Group Only Cotton   Cotton + 

STD 

Cotton + 

L.D 

Cotton + 

M.D 

Cotton + 

H.D 

Initial Body 

Weight 

145.83±1.3 155.83±2.50 171.33±1.021 162±2.463 151±5.13 

Values are expressed as mean ± SEM Statistical significance (p) calculated one way ANOVA  followed by 

Tukey’s multiple comparison tests. (n=6); 
ns

p>0.05, *p<0.05, **p<0.01, ***p<0.001, calculated by comparing 

treated groups with control group 

Table 28: Initial body weight of the experimental rat of different groups in Cotton pellet 

granuloma method study 

 The mean weight of wet and dry cotton was significantly reduced in SRB decoction 

groups compared to positive control group. The percentage of inhibition of granuloma formation 

was high in SRB decoction groups compared to positive control group. 

Group Only Cotton   Cotton + 

STD 

Cotton + 

L.D 

Cotton + 

M.D 

Cotton + 

H.D 

Initial Dry Cotton 

Weight 

 

0.25±0 

 

0.25±0 

 

0.25±0 

 

0.25±0 

 

0.25±0 

Wet Cotton Weight 0.73±0.18 0.50±0.081 0.46±0.049 0.518±0.079 0.44±0.027 

Final Cotton Dry 

Weight 

0.156±0.03 0.34±0.167 0.19±0.097 0.113±0.024 0.099±0.022 

Values are expressed as mean ± SEM Statistical significance (p) calculated one way ANOVA  followed by Tukey’s 

multiple comparison tests. (n=6); 
ns

p>0.05, *p<0.05, **p<0.01, ***p<0.001, calculated by comparing treated groups with 

control group 
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Table 29: Initial dry cotton weight, wet cotton weight, final cotton dry weight of different 

groups of the experimental rats 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23: Initial dry cotton weight 

 

 

Figure 24: Wet cotton weight 
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Figure 25: Final cotton dry weight 

 

 

Figure 26: Effect of Sengathaari Root Bark decoction on the Cotton pellet granuloma 

method in Wistar rats of control and experimental groups.  

 

Data were expressed as mean ± S.D for 6 rats; One way ANOVA: Tukey’s multiple comparison 

tests.  

 
a1

p<0.05 significantly different compared with control rats treated with distilled water. 
a2

p<0.01 significantly different compared with control rats treated with distilled water. 
a3

p<0.001 significantly different compared with control rats treated with distilled water. 
b2

p<0.01 significantly different compared with standard group of rats treated with 

Dexamethasone at 0.5 mg/kg. 
b3

p<0.001 significantly different compared with standard group of rats treated with 

Dexamethasone at 0.5 mg/kg. 
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8.4.3 Histamine Induced in albino mice 

 

8.4.3.1  Anti-pruritic activity of the albino mice using histamine induction 
 

Description Normal Positive 

Control 

Standard  Low dose Mid 

dose 

High 

dose 

Mean 41.33 305.66 169.5 266.5 239.5 221.33 

Standard 

deviation (SD) 

3.077 15.895 7.74 6.95 4.97 7.421 

Sample size (N) 6 6 6 6 6 6 

 

Table 30: Effect of Sengathaari Root Bark decoction on the Anti Pruritic activity in Wistar 

rats of control and experimental groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27: Effect of Sengathaari Root Bark decoction on the Anti Pruritic activity in Wistar 

rats of control and experimental groups.  

 

Data were expressed as mean ± S.D for 6 rats; One way ANOVA: Tukey’s multiple comparison 

tests.  

.
a3

p<0.001 significantly different compared with control rats treated with distilled water. 

b3
p<0.001 significantly different compared with standard group of rats treated with Compound 

48/80 at 3 mg/kg. 
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c3
p<0.001 significantly different compared with standard group of rats treated with 

Chloropheniramine maleate at 1 mg/kg. 

d3
p<0.001 significantly different compared with standard group of rats treated with SRB 

decoction at 1 ml/kg. 

e1
p<0.05 significantly different compared with standard group of rats treated with SRB decoction 

at 2.5 ml/kg. 

 Compound 48/80 significantly increased the number of scratching compared to normal 

group of animals. The dose dependent significant inhibitory effect was seen in all extract treated 

animals. The scratching was significantly reduced in SRB decoction groups compared to the 

positive control group. 

 

8.4.3.2 Anti-dermatitis activity of the experimental mice in different groups 

  Description Normal Positive 

Control 

Standard  Low dose Mid 

dose 

High 

dose 

Mean 10.92 14.54 11.21 13.71 12.32 11.92 

Standard deviation 

(SD) 

0.7834 0.6878 0.569 0.5488 0.3885 0.5373 

Sample size (N) 6 6 6 6 6 6 

 

Table 31: Effect of Sengathaari Root Bark decoction on the Anti Dermatitis activity in 

Wistar rats of control and experimental groups 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 28: Effect of Sengathaari Root Bark decoction on the Anti Dermatitis activity in 

Wistar rats of control and experimental groups.  
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Data were expressed as mean ± S.D for 6 rats; One way ANOVA: Tukey’s multiple comparison 

tests.  

 

a2
p<0.01 significantly different compared with control rats treated with distilled water. 

a3
p<0.001 significantly different compared with control rats treated with distilled water. 

b3
p<0.001 significantly different compared with standard group of rats treated with Compound 

48/80 at 3 mg/kg. 

c1
p<0.05 significantly different compared with standard group of rats treated with 

Chloropheniramine maleate at 1 mg/kg. 

c3
p<0.001 significantly different compared with standard group of rats treated with 

Chloropheniramine maleate at 1 mg/kg. 

d2
p<0.01 significantly different compared with standard group of rats treated with SRB decoction 

at 1 ml/kg. 

d3
p<0.001 significantly different compared with standard group of rats treated with SRB 

decoction at 1 ml/kg. 

 

 There was a significant gain in mice ear weight when the mice ear was injected with 

compound 48/80 as compared to saline injected normal group of mice. Standard drug inhibited 

significantly the effect of compound 48/80 induced mice ear swelling. Significant inhibitory 

effect in compound 48/80 induced ear swelling was noted when groups of animals were treated 

with SRB decoction (Low, Mid, High dose). 

 

8.4.3.3 Anti-anaphylactic activity of the experimental mice in different groups 

 

Animal 

Group 

Normal Positive 

Control 

Standard  Low 

dose 

Mid 

dose 

High 

dose 

1 √ X X X √ √ 

2 √ X X X √ √ 

3 √ X √ X √ √ 

4 √ X √ X X X 

5 √ X √ √ X X 
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6 √ X √ √ X X 

Death 0 6 2 4 3 3 

Mortality 

% 

0% 100% 33.33% 66.66% 50% 50% 

 

Table 32: Effect of Sengathaari Root Bark decoction on the Antianaphylactic activity in 

Wistar rats of control and experimental groups  

 

Compound 48/80 induced 100% mortality in mice. Standard drug showed 66% protection 

from mortality. Treatment with SRB decoction (Low, Mid, High dose) showed dose-dependent 

protection against compound 48/80 induced mortality. 

 

8.4.4 Epicutaneous sensitization in guinea pig 

 

 Values are expressed as the mean ± S.D; Data were expressed as mean ± S.D for 3 rats; 

One way ANOVA: Tukey’s multiple comparison tests.  

 

Groups Number Erythema 

(0–4) 

Edema (0–2) Scratch (0–1) Dermatitis 

Score (0–7) 

% 

Inhibition 

Control 3 1.66667 ± 

0.210819 

2.2 ±0 

.126491 

0.466667 ± 5.37667 

±0.292878 

0% 

Dexamethason

e 10mg/kg (PO) 

3 1.33333 ± 

0.210819 

0.406667 

±0.00421637*

** 

0.24 

±0.0193218*** 

3.33 

±0.175765*** 

90% 

SRB 4  

ml/kg(PO) 

3 1.43333 

±0.210819 

1.4 ± 

0.193218** 

0.31 

±0.00365148**

* 

4.16 

±0.0537897ns 

80% 

 

Table 33: Effect of Sengathaari Root Bark decoction on Epicutaneous sensitization in guinea 

pig of control and experimental groups  
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Figure 29: Effect of Sengathaari Root Bark decoction on Epicutaneous sensitization in 

guinea pig of control and experimental groups.  

Data were expressed as mean ± S.D for 3 rats; One way ANOVA: Tukey’s multiple comparison 

tests. . 

 

a3
p<0.001 significantly different compared with control rats treated with distilled water. 

b2
p<0.01 significantly different compared with standard group of guinea pig treated with 

Dexamethasone at 10mg/kg. 

b3
p<0.001 significantly different compared with standard group of guinea pig treated with 

Dexamethasone at 10mg/kg. 

 

8.4.5 Modulation of  IL-2, TNFα  gene expression in the animal model for eczema- 

contact dermatitis   

IL-2, TNFα gene expression in the skin samples estimated by quantitative PCR were 

down regulated in SRB decoction treated group as compared with control group. 
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9. DISCUSSION 

 

The current study which I pursued was a preclinical study on the single drug Sengathaari 

root bark decoction which has been indicated for dermatitis according to the text.  The 

preclinical study was done pertaining to dermatitis and the drug showed effectiveness in all the 

parameters done. 

To initiate the study the raw drug to be used in the study was purchased from proper 

authorized drug dealer named M/s  GopalAasan  Country drug  store,  from Nagercoil,  

Tamilnadu,  India. 

The study was carried out after getting proper authentication of the raw drug used in the 

study by the department of Medicinal Botany, National Institute of Siddha, Chennai, India. 

After getting the authentication of the drug inducted in the study purification process and 

preparation of the material necessary to make the decoction was made at national institute of 

siddha Gunapadam laboratory after getting proper permission from the authorized members. 

The study was conducted in two phases, one is to evaluate the composition and nature of 

the drug for which I underwent physiochemical analysis which was done at Bureau Veritas, 

Ekkatuthaangal, Chennai. 

The parameter for the choornam was tested as stated in the guidelines of Pharmacopoeial 

Laboratory for Indian Medicine, Ghaziabad, Dept of AYUSH, Govt of India. Henceforth the 

colour, loss on drying, total ash, acid soluble ash, water soluble extract, alcohol soluble extract 

all were tested and the results as mentioned above are upto satisfactory levels. 

Microbial assessment were done which showed lesser number of bacterial and fungal 

count When tested for specific organisms like Escherichia coli,Staphylococcus aureus, 

Salmonella Spp, Pseudomoas aeruginosa they were absent in the SRB trial drug sample. For any 

organophosphorous present in the raw drug it went for testing and it showed there was no 

evidence of any orgnophosphorus and chlorides in the raw drug SRB coarse powder. 
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 Pesticides and aflatoxin were also detected with AOAC (Association of official 

Analytical chemist) analysis and the results did not reveal the presence of either any pesticides or 

aflatoxins such as B1, B2, G1 and G2.  

The drug also underwent Inductively Coupled Plasma – Optical Emission Spectrometer 

where the presence of heavy metals in the drug was evaluated for major compounds such as 

mercury, lead, cadmium, and arsenic. Cadmium was below the detectable level and arsenic was 

within the permissible level as indicated by the WHO guidelines. The study showed the presence 

of lead and mercury to some extent but since the drug also underwent toxicity both acute and 

sub-acute it did not revealed any toxicity effect in animal models hence it can be considered safe. 

In the safety study as mentioned earlier acute and sub-acute toxicity was carried out in rat 

models according to the OECD guidelines after getting proper approval for the study which has 

been scrutinized by the ethical committee and obtained proper permission and IAEC number to 

carry out the study. The results of the study revealed that there was no toxicity seen in the 

experimental animal models even at the higher dose than the therapeutic dose when given for a 

period of 14 days and 28 days in acute and sub0acute toxicity respectively. Henceforth it 

indicates that the drug is safer to be used in the humans. 

The drug of choice was meant to treat skin disease and necessary efficacy studies were 

carried out to establish the potential of the drug before implicating in human models. 

Antipruritic, antidermatitis and antianaphylactic activity studies were carried out in swiss albino 

mice using the Compound 48/80 (Sigma). The results of the study showed that there were 

positive effects in the animal model when experimented with the drug. 

 

To emphasize the significance of the study gene expression was done with the RNA to 

study the interlukin level and tumor necrosis factor.  The study revealed that the drug controlled 

the release of these factors in dermatitis induced in guinea pig models when compared with the 

standard drugs used in dermatitis. 

Moreover the study and its results of anti-inflammatory activity and toxicity studies, 

methodology and its results were published in two separate journals. The journal details are as 

follows. Anti-inflammatory Activity of a Siddha Herbal Drug Sengathaari Root Bark (SRB) 
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Decoction in Experimental Rats is the title of the study ad it has been published in International 

Journal of Pharmacy & Life Sciences (IJPLS).   

 

The second article is on toxicity study and he title is Acute  and  Sub-Acute  

Toxicological  Evaluation  Of The  Siddha  Single  Herbal  Formulation  Sengathaari Root Bark 

(SRB) Decoction In Rats in the journal International Research Journal of Pharmaceutical 

and Applied Sciences (IRJPAS). These two articles are published to emphasize the significance 

of the preclinical study carried out in SRB root bark decoction. 

All the preclinical study showed that the SRB decoction had potential to act against in 

animal models henceforth it can be carried forward for clinical trial in later days to emphasize 

the significance of the siddha drug against the contact dermatitis. 
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10. SUMMARY 

 

Eczema and contact dermatitis are the most frequently occurring diseases in pediatric 

group. Contact dermatitis is most often seen around the hands or body parts that touched or 

exposed to the irritant/allergen. Contact Dermatitis is an inflammatory process in the skin caused 

by an exogenous agent that directly or indirectly injure the skin. Among them, an herbal Sastric 

formulation “Sengathaari Root Bark decoction (SRB)” has been practiced a long time for treating 

Eczema in southern part of India. SRB has been chosen for the study to prove it is a safe and 

efficacious drug in the management of Eczema in animal model. 

 

The sample was analyzed for qualitative and quantitative estimation. Preliminary 

physical parameters such as total ash value, moisture content and extractive values were 

analyzed. The concentration of trace and heavy metals were analyzed using Inductively Coupled 

Plasma – Optical Emission Spectrometer. From the result of above studies, we inferred that 

sample was feasible to conduct the study on animal model and clinical trial in human beings. 

 

To evaluate the safety of SRB, Wistar albino rats were used for performing acute and 28 

days repeated oral toxicity studies following OECD guidelines. 5000 mg/kg (10 ml/kg) of SRB 

Decoction powder was tested on six rats and observed nil mortality and morbidity. The 28 days 

repeated oral toxicity was observed on Wistar rats by giving SRB at three dose levels (Low, Mid, 

High) for 28 days. No mortality and abnormal clinical signs were observed during 28 days. 

Haematological and biochemical parameters were within the normal limit. No significant 

abnormality was detected in necropsy study on organs and in H&E sliced organs. 

 

Carrageenan and Cotton pellet granuloma method was performed on rat and observed 

SRB decoction has significant anti-inflammatory activity. Anti-histaminic activity of SRB was 

performed on mice and observed SRB has significant anti histaminic activity. SRB decoction 

showed significant anti eczematous effect. IL-2, TNFα gene expressions in quantitative PCR was 

down regulated in SRB decoction. 
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11. CONCLUSION 

 

Sengathaari Root Bark which is being widely used for karappan especially in paediatric 

age group in Southern part of India. After analyzing the physicochemical characterization of SRB 

Decoction powder and its toxicity and pharmacological studies on animals, it is proved that SRB 

Decoction is safe and efficacious drug in treating Eczema. Further, the clinical safety and 

efficacy can be tested by undertaking clinical trial.  
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