
AYUSHDHARA               ISSN: 2393-9583 (P)/ 2393-9591 (O) 

 An International Journal of Research in AYUSH and Allied Systems 

AYUSHDHARA | July-August 2022 | Vol 9 | Suppl 1  26 

 

     

 

 

SCIENTIFIC EVALUATION OF ANTI ANALGESIC AND ANTI-INFLAMMATORY EFFICACY OF A 
SIDDHA DRUG, SIVATHAI CHOORANAM 

S. Yavanarani1, Deva Kirubai2*, M. Sathiyabama3, S. Dhivya Bharathi4, D. Sivasankari4 

1Yavanarani Siddha Clinic, Pillaiyarpalayam, Kanchipuram, Tamilnadu. 
*2Siddha physician, Nova Siddha Clinic, Oddanchatram, Dindigul, Tamil Nadu. 
3PG Scholar, National Institute of Siddha, Chennai. 
4UG Scholar, Govt Siddha Medical College, Tirunelveli, Tamilnadu, India.

 
Article info 

Article History: 

Received: 01-08-2022 

Revised: 22-08-2022 

Accepted: 05-09-2022 

KEYWORDS:  

Sivathai 
chooranam, 
Siddha medicine, 
Anti- 
inflammatory, 
Anti-analgesic. 

 

ABSTRACT 

Siddha medicine offers an unceasing development in medical practice for a number of 
metabolic diseases and lifestyle disorders. The present study was to evaluate the anti 
analgesic and anti-inflammatory potential of Sivathai chooranam. The animals were divided 
into 5 groups of 6 animals each {control, standard - Indomethacin (5mg/kg, i.p), Sivathai 
chooranam 0.108mg/kg(po), Sivathai chooranam 0.44 mg/kg(po) and Sivathai chooranam 
2.7mg/kg(po). The analgesic activity of the extracts was evaluated using acetic acid induced 
writhing method and in vitro anti-inflammatory activity was evaluated using HRBC 
membrane stabilization assay and egg albumin denaturation assay. In acetic acid induced 
writhing model of analgesia, the number of writhes (in 30 minutes) was highest in control 
group (49.5±1.707) and lowest in Indomethacin group (26.25±0.629). Analgesic activity in 
Sivathai chooranam at 2.7mg/kg concentration has registered lowest number of writhes 
(26.25±0.629) compared other drug concentrations tested and it was statistically significant 
as compared to control group. The concentration of 250µg/ml of Sivathai chooranam has 
exhibited a maximum percentage of haemolysis (88.24±0.73%) and albumin (protein) 
denaturation (84.51±0.66%) while the same concentration of standard drug of 
hydrocortisone represented the haemolysis was 88.94±1.27% and Diclofenac sodium 
showed the 89.18±0.76% of protein denaturation. The results of the work indicate that the 
Siddha medicine, Sivathai chooranam has possessed remarkable anti analgesic and anti 
inflammatory potential and can be applied as alternative in the treatment of painful 
conditions and inflammatory complications.  

 

INTRODUCTION

 Pain is a debilitating side effect of numerous 
medical conditions and it is a distressing sensory and 
emotional experience caused by actual or potential 
tissue damage[1,2]. Often, it causes discomfort and 
causes many adverse effects despite giving a warning 
and being primarily protective in nature[3].  
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It is caused by many biochemical mediators 
like prostaglandins, bradykinins, and substance P 
acting on the nociceptors.  

These mediators are considered the immediate 
cause of pain and are either chronic or acute. Acute 
pain is defined as having a sudden onset and short 
duration that lasts for hours, but chronic pain is 
characterized by persistent pain over an extended 
length of time[4,5,6]. Therefore, pain management is one 
of the most critical therapeutic priorities. 

The process of inflammation is characterized 
by a complex biological response of the vascular 
tissues to harmful stimuli. Additionally, inflammation 
is associated with pain and involves increased protein 
denaturation, increased vascular permeability, and 
altered membranes, among other things[7]. As well as 
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inactivating or eliminating the invading stimuli or 
organisms, inflammation is also characterized as 
removing irritants and preparing the body to repair 
itself, and the process is accelerated by the release of 
chemical mediators from injured cells or tissues and 
migrating cell[8]. A crucial role in the inflammatory 
response is played by leukocyte migration from the 
venous system to the site of injury and by the release 
of cytokines. These chemicals cause blood capillaries to 
widen (vasodilate) and become permeabilized, leading 
to an increase in blood flow to the injured area[9].  

For treating pain and inflammation, NSAIDs 
(Non-steroidal Anti-Inflammatory Drugs) and steroidal 
drugs are both used. However, long-term use of 
NSAIDs can have adverse effects and damage the liver, 
gastrointestinal tract, and so on. Moreover, they lead to 
cardiovascular problems and kidney failure[10-13]. As a 
result of steroids, the immune system may be 
suppressed and erectile dysfunction, manic 
depression, hypertension, cramps, and dizziness can 
occur, as well as the appearance of dormant diabetes, 
skin atrophy, and reduced bone density, stomach 
ulcers with possible perforations, irregular 
menstruation, eye problems and allergies[14]. 
Moreover, opioid analgesics are often prescribed for 
pain relief, but they may cause side effects such as 
addiction, constipation, and breathing difficulties[15]. 
To overcome these side-effects, there is a need for 
further research into alternative painkillers and anti-
inflammatory drugs. Plant based medicines may 
provide safer, more effective, and better quality 
medications for treating pain and inflammatory 
conditions than conventional medicine. Therefore, the 
purpose of this study was to assess the analgesic and 
antiinflammatory properties of a Siddha plant based 
medicine called Sivathai chooranam. 

MATERIALS AND METHODS 

Drug Selection 

Sivathai Chooranam (SC) was taken as a 
compound drug from the literature, Siddha Vaidhya 
Thiraddu, Indian Medicine and Homeopathy, 2009. 

Ingredients  

Operculina turpethum, Cinnamomum 
zeylanicum, Terminalia chebula, Terminalia chebula, 
Termunalia bellirica, Zingiber officinale, Piper nigrum, 
Piper longum, Elettaria repens, Mesua ferrea and 
Cyperus rotundas.  

Source of Collection  

All the raw drugs were bought from Country 
drug shop at Parry’s corner, Chennai, Tamil Nadu, 
India.  

Identification and Authentication of the drug  

All the raw drugs were identified and 
authenticated by the Gunapadam experts in 

Government Siddha Medical College, Arumbakkam, 
Chennai.  

Preparation of the trial drug: Sivathai Chooranam 

Procedure  

All the above ingredients were powdered in an 
iron mortar separately and it was sieved by a cotton 
cloth. Operculina turpethum is 4 part and other 
ingredients are used in equal proportions while 
preparing Chooranam mentioned in Siddha Vaidhya 
Thirattu. 

Storage of the drug  

The prepared test drug was stored in a clean, 
air tight glass container. The contents were inspected 
frequently to avoid moisture and insects.  

Evaluation of Analgesic activity-Acetic acid induced 
Writhing test 

Test Animals and Test Conditions  

Swiss albino rats (20-25g) were obtained from 
Animal house of the KMCH College of Pharmacy, 
Coimbatore. All the animals were kept under standard 
environmental condition (22±3°C). The animals had 
free access to water and standard pellet diet.  
Preparation of Animals  

The animals are randomly selected, marked to 
permit individual identification, and kept in their cages 
for at least 7 days prior to dosing to allow for 
acclimatization to the laboratory conditions.  
Procedure - Acetic acid induced Writhing test  

Swiss albino rats were divided into five groups 
(n = 6). Group I received acetic acid (1% v/v, 0.1ml/kg 
b.w., i.p.) and writhing reflex was noted for the period 
of 15 minutes. Group II received Indomethacin (5 
mg/kg b.w.p.o.) Group III, IV and V received Sivathai 
chooranam at the doses of 0.108mg/kg, 0.44mg/kg and 
2.7mg/kg b.w., p.o. respectively. 30 min after 
Indomethacin and Sivathai chooranam administration, 
group II, III, IV and V received acetic acid (1% v/v, 
0.1ml/kg b.w., i.p.) and writhing reflex was noted for 
the period of 15 min. Control animals received the 
same volume of vehicle. The writhing episodes were 
recorded for 30 minutes; stretching movements 
consisting of arching of the back, elongation of body 
and extension of hind limbs were counted. 

Anti-inflammatory activity – In vitro study 

HRBC Membrane Stabilization Method 

The human red blood cell (HRBC) membrane 
stabilization method was used for this study. The blood 
was collected from healthy human volunteer who was 
not taken any NSAIDS for 2 weeks prior to the 
experiment and mixed with equal volume of Alsever 
solution (2% dextrose 0.8% sodium citrate, 0.5% citric 
acid and 0.42% NaCl) and centrifuged at 3,000 rpm. 
The packed cells were washed with iso-saline and a 
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10% suspension was made. Drug was prepared by 4 g 
of Sivathai chooranam was macerated with 10ml of 
hyposaline (0.36% NaCl) and extracts is centrifuged at 
3000 rpm. From this, various concentrations of 
Sivathai chooranam were prepared (10, 25, 50, 100 
and 250µg/ml) using distilled water and to each 
concentration 1ml of phosphate buffer, 2ml hyposaline 
and 0.5ml of HRBC suspension were added. Test 
solution was incubated at 37°C for 30 min and 
centrifuged at 3,000 rpm for 20 min and the 
hemoglobin content of the supernatant solution was 
estimated spectrophotometrically at 560nm. 10– 
250µg/ml of Hydrocortisone (50mg) were used as 
reference standard and a control was prepared 
omitting the extracts. 

a) Inhibition of albumin denaturation 

The reaction mixture was consisting of Sivathai 
chooranam (10–250µg/ml) and 1% aqueous solution 
of bovine albumin fraction, pH (7.2) of the reaction 
mixture was adjusted using small amount of 1N HCl. 
The samples were incubated at 37°C for 20 min and 
then heated at 51°C for 20 min. After cooling the 
samples, the turbidity was measured spectro-
photometrically at 660nm. Diclofenac sodium was 
taken as a standard drug of varied concentration 10–
250µg/ml. The experiment was performed in 
triplicate. % of protein denaturation was calculated as 
follows: 

Inhibition =
Abs of control − Abs of sample

Abs of control
 

RESULTS  
In vivo analgesic activity 

Acetic Acid Induced Writhing Reflex  

 The effect of Sivathai chooranam on the acetic 
acid- induced abdominal constrictions in swiss albino 
rat is presented in Table 1. The result shows that the 
drug (0.54mg/kg, 2.7mg/kg and 13.5mg/kg Bwt), and 
the reference drug indomethacin (5mg/kg) 
significantly (P < 0.05) reduced abdominal writhing in 
animal when compared to the negative control group 
reducing the mean number of writhing from 49.5±1.70 
in the negative group to 26.0±0.81 at the dose of 
5mg/kg. The reduction was in a dose dependent 
manner. Also the test drug caused a dose dependent 
increase in inhibition of abdominal writhing, 
increasing it from 0% in negative control group to 
46.96% at the dose 13.5mg/kg. Furthermore, posthoc 
analysis did not detect any significant difference 
between the Sivathai chooranam at the doses of 
0.54mg/kg, 2.7mg/kg versus reference drug 
(indomethacin) and control group.  

In vitro anti-inflammatory activity 

The in vitro anti-inflammatory profile of 
Sivathai chooranam appeared to be somewhat 
consistent, according to the results in Fig. 1. The 
Sivathai chooranam displayed IC50 values that were 
comparable to or even lower than the reference drugs 
for the suppression of heat-induced and hypotonic 
solution-induced human RBC haemolysis. At 250 
μg/ml concentration, the test drug recorded the 
highest percentage of hemolysis (78.10±0.92%), which 
was close to the standard (82.24±1.15%), while 10 
μg/ml concentration of test drug has registered the 
lowest haemolysis (09.12±0.09%). The IC50 value of 
RBC haemolysis activity of standard was 276.30μg/ml 
and the Sivathai chooranam was 305.08μg/ml.  

Table 1: Analgesic potential of Sivathai Chooranam 

Group No of Writhing (30 min) Inhibition (%) 

Control 49.5±1.70d ----- 

Indomethacin (5mg/kg, i.p) 26±0.81a 47.47 % 

Sivathai chooranam (0.54mg /kg) 39±1.29c 21.21 % 

Sivathai chooranam (2.7mg/kg) 32±0.816b 35.35 % 

Sivathai chooranam (13.5mg /kg) No of Writhing (30min) 46.96 % 

In vitro anti-inflammatory activity 

The in vitro anti-inflammatory profile of Sivathai chooranam appeared to be somewhat consistent, 
according to the results in Fig. 1. The Sivathai chooranam displayed IC50 values that were comparable to or even 
lower than the reference drugs for the suppression of heat-induced and hypotonic solution-induced human RBC 
haemolysis. At 250μg/ml concentration, the test drug recorded the highest percentage of hemolysis (78.10 ± 
0.92%), which was close to the standard (82.24± 1.15%), while 10μg/ml concentration of test drug has registered 
the lowest haemolysis (09.12 ± 0.09%). The IC50 value of RBC haemolysis activity of standard was 276.30μg/ml 
and the Sivathai chooranam was 305.08μg/ml.  



Deva Kirubai et al. Scientific Evaluation of Anti Analgesic and Anti-Inflammatory Efficacy of a Siddha Drug, Sivathai Chooranam 

AYUSHDHARA | July-August 2022 | Vol 9 | Suppl 1   29 

 
Fresh egg albumin stabilisation against heat-induced protein denaturation also demonstrated significant in 

vitro anti-inflammatory activity (Fig 2). The extracts were found to be effectual in diverse concentrations in 
inhibiting the heat-induced hemolysis. It indicates the    percentage of inhibition against concentration in the range 
of 10–250μg/ml for both standard and Sivathai chooranam. The Sivathai chooranam showed maximum percentage 
of albumin denaturation at 250μg/ml concentration (77.83±0.90 %) and it was lower than that of the standard 
(80.46±1.51%). The IC50 value of albumin denaturation activity of Standard was 255.56μg/ml and the Sivathai 
chooranam exhibited as 307.68μg/ml.  

DISCUSSION 

The chemical agent acetic acid is known to 
stimulate the production of noxious substances within 
the peritoneum resulting in writhing response[16]. It is 
a simple, rapid and reliable model and especially 
suitable to evaluate peripheral type of analgesic action 
of a drug[17]. The results of the analgesic activity 
suggest that Sivathai chooranam exhibited significant 
inhibition of pain response in acetic acid-induced pain 
model. The effect of Sivathai chooranam was 

comparable to aspirin in amelioration of acetic acid-
induced pain in rats which suggest the role of Sivathai 
chooranam in inhibition of cyclooxygenase or 
lipoxygenase pathway which is the general pathway of 
common peripherally acting analgesic drugs[18].  
Similarly, Sugunthan et al.[19] has investigated that the 
administration of villaiver kudineer drug showed 
significant analgesic activity on peripheral nervous 
system revealed through suppression of acetic acid 
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Fig 1: HRBC membrane stabilization potential of Sivathai chooranam

STD Sivathai chooranam 
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Fig 2: Inhibition of albumin denaturation potential of Sivathai 
chooranam 
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induced writhing. Also, Thanikaiselvi and Antony 
Duraichi[20], as evaluated the analgesic activity of 
Kaalakodi rasam was done by acetic acid Induced 
Writhing Test method in Swiss albino mice. Doses of 
different proportions 100mg, 200mg of Kaalakodi 
rasam powder suspension were given to the animals 
for a stipulated period of time. Kaalakodi rasam is 
having significant analgesic activity against the acetic 
acid-induced writhing in mice. 

Stabilization of liposomal membrane is 
important in limiting the inflammatory response by 
inhibiting the release of liposomal constituents of 
activated neutrophil such as bactericidal enzymes and 
protease, which cause further tissue inflammation and 
damage upon extracellular release[21]. In the present 
study, the Sivathai chooranam showed maximum 
percentage of haemolysis at 250μg/ml concentration 
(78%) which is lower than that of the standard (82%). 
Denaturation of proteins is responsible for the cause of 
inflammation. Neutrophils are known to be a rich 
source of proteinases which carry in their lysosomal 
granules, and it was previously reported that 
leukocytes proteinase plays an important role in the 
development of tissue damage during the 
inflammatory response [22]. So, prevention of protein 
denaturation may help in preventing inflammatory 
conditions[23,24]. In the present investigation, the 
Sivathai chooranam showed maximum percentage of 
albumin denaturation at 250μg/ml concentration 
(77%) which lower than that of the standard (80%). In 
this result is supported by previous in vitrov 
antiflammatory works of Solanaceae plants done viz., S. 
xanthocarpum [25,26] and S. torvum [27]. 

CONCLUSION 

From the above study it was concluded that the 
Siddha drug, Sivathai chooranam has significant anti-
analgesic and anti inflammatory activities (membrane 
stabilization property, albumin denaturation). 
However further pharmacological and biochemical 
investigations will clearly elucidate the mechanism of 
action and helpful in projecting Siddha drug of Sivathai 
chooranam as a therapeutic target in anti-analgesic 
and anti-inflammatory research. 

REFERENCES  

1. S. Fan, NA. Ali, and DF. Basri, Evaluation of 
analgesic activity of the methanol extract from the 
galls of Quercus infectoria (Olivier) in rats, 
Evidence- Based Complementary and Alternative 
Medicine, 2014; 2014, 6.  

2. H. Merskey, Pain terms: a list with definitions and 
notes on usage. Recommended by the lASP 
Subcommittee on Taxonomy, PAIN, 6: 1979, 249–
252. 

3. SM. Raquibul Hasan Hossain, MM. Akter R., et al. 
Analgesic activity of the different fractions of the 
aerial parts of Commelina benghalensis Linn, 
International Journal of Pharmacology, 6(1): 2010, 
63–67.  

4. S. Banerjee, A. Mukherjee and TK. Chatterjee, 
Evaluation of analgesic activities of methanolic 
extract of medicinal plant Juniperus 
communis Linn, International Journal of Pharmacy 
and Pharmaceutical Sciences. 4(supplement): 2012  

5. H. Merskey and N. Bogduk, Classification of chronic 
pain: Descriptions of Chronic Pain Syndromes and 
Definitions of Pain Terms. 2nd, Seattle, 
Washington, Wash, USA: IASP Press; 1994.  

6. M.J. Millan, The induction of pain: an integrative 
review, Progress in Neurobiology, 57(1): 1999, 1–
164.  

7. L. Ferrero-Millani, OH. Nelsen, PS. Anderson and 
SE. Girardin, Chronic inflammation: Importance of 
NOD2 and NALP3 in interleukin-1 beta 
generation. Clin Exp Immunol, 147: 2007, 227–235.  

8. S. Chandra, P. Chatterjee, P. Dey, S. Bhattacharya, 
Evaluation of in vitro anti-inflammatory activity of 
coffee against the denaturation of the 
protein. Asian Pac J Trop Biomed, 2: 2012, 178–
180.  

9. P.C.H. Hollmanm Absorption, bioavailability and 
metabolism of flavonoids, Pharm Biol, 42: 2004, 
74–83.  

10. D. Murugesan and R. Deviponnuswamy, Potential 
anti-inflammatory medicinal plants—a 
review. International Journal of Pharmacy and 
Pharmaceutical Sciences, 6(4): 2014,  

11. C. Huerta, J. Castellsague, C. Varas-Lorenzo and LA. 
García Rodríguez, Nonsteroidal anti-inflammatory 
drugs and risk of ARF in the general 
population. American Journal of Kidney 
Diseases, 45(3): 2005, 531–539.   

12. J.L. Wallace, Pathogenesis of NSAID induced gastro 
duodenal mucosal injury, Best Practice Research: 
Clinical Gastroenterology, 15: 2001, 691–703.  

13. S.C. Shih and C.W. Chang, Nonsteroidal anti-
inflammatory drug-related gastrointestinal 
bleeding in the elderly. International Journal of 
Gerontology. 1(1): 2007, 40–45.  

14. Joshua. Difference between NSAIDs and 
Steroids, DifferenceBetween.net. 
2017, http://www.differencebetween.net/science/
health/drugs-health/difference-between-nsaids-
and-steroids/ 

15. Moritz A. 'The dangerous side effects of steroids, 
arthritis drugs, and NSAIDs,' Ener-Chi Wellness 
Center. 2011, http://www.ener-chi.com/the-
dangerous-side-effects-of-steroids-arthritis-drugs-
and-nsaids/ 



Deva Kirubai et al. Scientific Evaluation of Anti Analgesic and Anti-Inflammatory Efficacy of a Siddha Drug, Sivathai Chooranam 

AYUSHDHARA | July-August 2022 | Vol 9 | Suppl 1   31 

16. Bartolini, A. Galli, C. Ghelardini, et al., 
Antinociception induced by systemic 
administration of local anesthetics depends on a 
central cholinergic mechanism, Br J Pharmacol, 
92(4): 1987, 711–721. 

17. U.A. Shinde, AS. Phadke, AM. Nair, AA. 
Mungantiwar, VJ. Dikshit and MN. Saraf, Studies on 
the antiinflammatory and analgesic activity of 
Cedrus deodara (Roxb.) Loud. wood oil, J 
Ethnopharmacol, 65(1): 1999, 21–27. 

18. S. Shulan, T. Wang, JA. Duan, W. Zhou, YQ. Hua, YP. 
Tang, L. Yu and DW. Qian, Anti-inflammatory and 
analgesic activity of different extracts of  
Commiphora myrrh. J Ethnopharmacol, 134: 2011, 
251–8. 

19. S. Sugunthan, R. Shailaja and Mohamed Musthafa, 
Analgesic and anti-inflammatory activity of Siddha 
drug Villaiver Kudineer Churanam, International 
Journal of Current Research, 8(09): 2016, 38561-
38566. 

20. Thanikai Selvi and Antony Duraichi, Aanalgesic and 
anti-inflammatory activity in siddha drug 
formulation kaalakodi rasam, EJBPS, 6(4): 2019, 
364-367. 

21. R. Da Silveira, LN. Andrade and DP. De Sousa, A 
review on anti-inflammatory activity of 
monoterpenes. Molecules. 18: 2013, 1227–1254. 

22. K. Kandikattu, RKP. Bharath, PR. Venu, KK. Sunil 
and BR. Ranjith Singh, Evaluation of anti-
inflammatory activity of Canthium parviflorum by 
in-vitro method, Indian J Res Pharm Biotech 
Publishing, 1(5): 2013, 729-730. 

23. S. Sakat, AR. Juvekar and MN. Gambhire, In vitro 
antioxidant and anti-inflammatory activity of 
methanol extract of Oxalis corniculata Linn. Int J 
Pharm Pharm Sci. 2(1): 2010, 146-55. 

24. S.N. Das and S. Chatterjee, Long term toxicity study 
of ART-400, Indian Ind Med, 16: 1995; 16:117-23. 

25. P.P. Vijaya, D. Wilson, A.A. Aswan Ali N. Yogananth, 
M. Syed Ali and V. Anuradha, Evaluation of in 
vitro anti-inflammatory and antimicrobial 
properties of Pergularia daemia and Solanum 
xanthocarpum. Int J Curr Microbiol Appl Sci, 2: 
2013, 94-9. 

26. R. Pungle, A. Tambe, A. More and A. Kharat, Anti-
inflammatory and antioxidant potentiality of 
Solanum xanthocarpum, African Journal of 
Biotechnology, 17(37): 2018, 1188-1195. 

27. S. Manikandaselvi, RS. Divya and R. Thinagarbabu, 
In vitro antidiabetic activity of aqueous fruit 
extract of Solanum torvum Sw. Int Res J Pharm. 
9(9): 2018, 145-151. 

 

 

  
 

 

 

 

 

 

Disclaimer: AYUSHDHARA is solely owned by Mahadev Publications - A non-profit publications, dedicated to publish quality research, while every effort has 
been taken to verify the accuracy of the content published in our Journal. AYUSHDHARA cannot accept any responsibility or liability for the articles content 
which are published. The views expressed in articles by our contributing authors are not necessarily those of AYUSHDHARA editor or editorial board 
members. 

Cite this article as:  
S. Yavanarani, Deva Kirubai, S. Anusha, S. Dhivya Bharathi, D. Sivasankari. 
Scientific Evaluation of Anti Analgesic and Anti-Inflammatory Efficacy of a 
Siddha Drug, Sivathai Chooranam. AYUSHDHARA, 2022;9(Suppl 1):26-31. 
https://doi.org/10.47070/ayushdhara.v9iSuppl1.996   

Source of support: Nil, Conflict of interest: None Declared 

 

*Address for correspondence 
Dr. Deva Kirubai 
Siddha Physician,  
Nova siddha clinic,  
Oddanchatram, Dindigul, Tamil 
Nadu, India.  
Email:  dkirubai01@gmail.com  

https://doi.org/10.47070/ayushdhara.v9iSuppl1.996
mailto:dkirubai01@gmail.com

