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INTRODUCTION

In Ayurvedic system of medicine, different parts of 
Ricinus communis Linn. such as leaf, root, flower, 
seed and seed oil[1] are used to manage different 
disease conditions. Its root is reported as the best 
Vrishya (androgenic) and Vatahara  (analgesic and 
anti‑inflammatory),[2] useful in disease conditions 
like Aamvata  (rheumatism), Vastisula  (pain in urinary 
bladder), Udararoga  (disease of abdomen), Katisula 
(lower backache) and Jvara (fever).[3] Methanol extract 
of its root has been reported for anti‑inflammatory and 
free radical scavenging activity.[4]

R.  communis L. is available both in wild as well as 
cultivated conditions. It is an annual or perennial bush 
or occasionally soft‑wooded small tree up to 6 metres 
or more, found throughout in India, mostly under 
cultivation up to an elevation of 2000 metres.[5] Due to 
the high consumption of its root, as an Ayurvedic raw 

drug, the roots of the cultivated variety are utilised 
mainly instead of the naturally available wild one.[6]

Some experts are of opinion that the wild variety is 
superior than its cultivated variety.[7] It is reported that 
wild ginseng roots are 5-10 times more valuable than 
roots produced by artificial propagation.[8] Hence, the 
present study was planned to compare the analgesic 
activity of both the wild and cultivated varieties of 
Eranda root in albino rats.

MATERIALS AND METHODS

Drugs
Fresh roots of wild (more than 6 months) and cultivated 
variety (6  months old) were collected, after proper 
identification of the plant as Ricinus communis Linn. 
(Euphorbiaceae), from the adjacent area of Jamnagar 
town of Gujarat, India, with the help of a taxonomist 
and a specimen  (no.  1490 wild/1491 cultivated) of 
the two varieties were preserved in the department, 
for further reference. The obtained roots of wild and 
cultivated varieties were shade dried and made into 
coarse powder  (85 #). One part of the trial drug and 
16 parts of distilled water was taken in a clean vessel and 
boiled till it was reduced to 1/8th of the initial quantity. 
It was then filtered through a clean cloth to obtain the 
kwatha (decoction).[9]
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was kept as normal control and received distilled water in 
dose of 10 ml/kg body weight of rats. The groups B, C and D 
were kept as test drug treated groups. Group  B kept as 
standard positive control and received pentazocine sodium 
(20 mg/kg, i.p.). Group C and Group D received decoction 
of wild variety (10.8 ml/kg, po) and decoction of cultivated 
variety (10.8 ml/kg, po) of Eranda root respectively. The TFL 
was recorded at the intervals of 30, 60, 120, 180 and 240 min 
after drug administration.

Statistical Analysis
The obtained data has been presented as Mean  ±  SEM. 
Difference between the groups, statistically determined 
by Student’s ‘t’ test for paired and unpaired data to assess 
the statistical significance between the groups. The value 
P < 0.05, are considered as statistically significant.

RESULTS

Preliminary Phytochemical Screening
Preliminary phytochemical screening showed presence of 
alkaloid, tannin, saponin, terpenoid, flavonoid, glycoside, 
carbohydrate and absence of phenol, protein and resin, in 
the root of both the varieties of Eranda.

Tail Flick Method
The obtained data when compared to its initial reading, 
showed that the standard drug produced highly 
significant increase, in the tail flick response after 30 min 
(P  <  0.02), wild variety root showed significant effect 
after 60 min and 120 min (P < 0.05), highly significant effect 
after 180 min (P < 0.01) and after 240 min (P < 0.02) in the tail 
flick response, while cultivated variety treated group did 
not show any significant increase in tail flick response. It 
showed more time to react to radiant heat induced pain, in 
comparison to initial reading almost at all intervals except 
after 30 min [Table 1].

The obtained data when compared with control group 
showed that the standard drug provide significant effect 
after 30 min (P < 0.05), wild variety root showed significant 
effect after 120 min (P < 0.05) and highly significant after 
180 min as well as after 240 min (P < 0.001). The wild variety 
also showed marked increase in tail flick response after 

Preliminary Phytochemical Screening
Qualitative phytochemical screening was carried out for 
alkaloid, glycoside, flavonoid, terpenoid, phenol, protein, 
resin, tannin, carbohydrate and saponin following standard 
procedure.[10]

Animals and Grouping
Wistar strain albino rats of either sex, weighing between 
150 and 200  g were used for experimental study. The 
animals were obtained from the animal house attached to 
the pharmacology laboratory of I.P.G.T. and R.A. Animals 
were exposed to ideal laboratory conditions in terms of ambient 
temperature (23°C ± 2°C) and humidity (50%-60%). They were 
fed with Amrut brand rat pellet feed supplied by Pranav 
Agro Industries and drinking water was given ad libitum. The 
experiment was carried out after obtaining permission from 
Institutional Animal Ethics Committee (IAEC/10/2012/14) as 
per guideline of CPCSEA, India.

Dose Fixation and Schedule
The human dose of Eranda root (120 ml/day)[3] was converted 
to rat dose on the basis of body surface area ratio using the 
table of Paget and Barnes.[11] The animal dose of decoction 
was fixed as 10.8 ml/kg body weight. The test drugs and 
vehicle to control group were administered according to the 
body weight of the animals orally with the help of gastric 
catheter of suitable size, sleeved to a syringe nozzle.

Experimental Procedure
Radiant heat, as a source of noxious stimulus is the 
most frequently used stimulus for assessing analgesic 
activity with the help of instrument called as ‘Tail Flick 
Analgesiometer’ was selected  (Tail flick response).[12] 
Experimental animals were placed on the tail flick unit in 
such way that constant heat intensity was provided to the 
lower third of the animal’s tail. When the animal flicked its 
tail in response to the noxious stimulus both the heat source 
and timer were stopped. A cut‑off time of 15 seconds was 
set to avoid tail damage. The basal reaction time of each 
rat to radiant heat was recorded and those having tail flick 
latency (TFL) less than 15 seconds were selected.

Animals  were  d iv ided in to  four  groups  i . e . , 
A, B, C and D (having six animals in each group). Group A 

Table 1: Effect of test drugs on tail flick response (TFL) in rats
Treatment Duration of latency of tail flick response (Sec) recorded at different time intervals

Initial 30 min % 
change

60 min % 
change

120 min % 
change

180 min % 
change

240 min % 
change

Control group 3.43±0.28 3.35±0.31 ‑ 3.45±0.26 ‑ 2.83±0.26 ‑ 2.70±0.22 ‑ 2.39±0.24 ‑
Pentazocine sodium 2.1±0.21 8.50±2.09**@ 240.0↑ 3.83±0.79 64.38↑ 2.83±0.31 13.20↑ 2.67±0.33 23.04↑ 2.33±0.33 -
Wild variety 2.93±0.40 2.21±0.25 24.57↓ 4.07±0.29* 38.90↑ 4.06±0.33*@ 38.56↑ 4.38±0.33***γ 74.06↑ 4.39±0.42**γ 49.83↑
Cultivated variety 3.44±0.53 2.97±0.56 13.66↓ 3.97±0.62 15.40↑ 4.19±0.38@ 21.80↑ 3.93±0.35@ 14.24↑ 3.77±0.55@ 9.59↑
TFL – Tail flick response; Data expressed as mean±SEM, ↓Decrease, ↑Increase. *P<0.05, **P<0.02, ***P<0.01 (paired t test) when compared to respective initial TFL reading. 
@P<0.05, γP<0.001 (unpaired t test) when compared with normal control group
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60 min compared to control group but values found to be 
statically non‑significant. Cultivated variety root showed 
significant increase in tail flick response after 120, 180 and 
240 min (P < 0.05), compared to control group [Table 1].

DISCUSSION

Medicinal properties in plants are mainly due to the 
presence of secondary metabolite.[13] Qualitative test for 
aqueous extract of plant showed, presence of secondary 
metabolites such as alkaloid, flavonoid, saponin, terpenoid, 
tannin, carbohydrate and glycoside in root of both the 
varieties. Alkaloids have been found to be responsible 
for both analgesic and anti‑inflammatory actions in 
some natural products.[14] Flavonoid are known to target 
prostaglandins which are involved in the late phase of 
acute inflammation and pain perception.[15,16] Also, there 
are few reports on the role of tannins and saponin in 
anti‑nociceptive and anti‑inflammatory activities.[17‑19] 
Saponin and terpenoid have also been reported to inhibit 
histamine release in vitro.[20]

In the present study wild variety root of Ricinus communis L. 
showed more pronounced analgesic activity than cultivated 
variety because, secondary metabolites of the plants need 
in their natural environments under particular conditions 
of stress and competition, which perhaps would not be 
expressed under monoculture conditions. Active‑ingredient 
levels can be much lower in fast‑growing cultivated stocks, 
where as wild populations can be older due to slow growth 
rates and can have higher levels of active ingredients.[21]

Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or 
described in terms of such damage.[22] Pain is defined 
as a subjective, unpleasant, physical and psychological 
experience observed as a result of the stimulation of 
identifiable nerve fibres with defined pathway to the brain 
via the spinal cord.[23] Pain often results from tissue damage 
that stimulates nociceptive receptors (nociceptive pain) but 
pain may also occur without nociception; here it could be 
as a result of damage to neural structures (neuropathic pain 
or neuralgia) while the former is often acute, self‑limiting 
after healing and responds easily to analgesics, the latter is 
very difficult to treat, there may or may not be evidence of 
injury, causes chronic pain and will persist long after the 
initial injury has healed.[24,25]

The present study was aimed to evaluate the analgesic 
property of aqueous root extract of wild and cultivated 
varieties of Ricinus communis L. using the tail flick method. 
In the tail flick tests, oral pre‑treatment with wild variety of 
R. communis L. caused a profound significant analgesia in the 
treated rats and cultivated variety of R. communis L. caused 

a moderate analgesia in the treated rats. Above procedure 
consists of behavioural methods that have been developed 
to study nociception in animals.[26] Animal response in these 
tests is usually integrated at the lower levels in the central 
nervous system, thus, giving information about the pain 
threshold. They are, therefore, used to detect narcotic and 
non‑narcotic analgesics. It is well established that thermal 
nociceptive tests are more sensitive to opioid μ‑agonists.[27] 
The data generated in the present study suggest that the 
involvement of μ‑opioid receptor in the analgesic activity of 
R. communis L. varieties, from which the central involvement 
of the extract could be deduced.

In radiant heat tail flick model, the comparison of tail 
flick response at different time interval compared with its 
initial reading has more importance hence wild variety of 
Eranda root has produced pronounced effect compared to 
its cultivated variety of Eranda root.

CONCLUSIONS

Wild and cultivated variety root decoction of Eranda 
(Ricinus communis Linn.) at same dose level shows highly 
significant and moderate analgesic effect respectively in 
radiant heat tail flick model in rats. However, it is suggested 
to carry out further study to evaluate analgesic effect of 
wild and cultivated variety root, at different concentrations.

REFERENCES

1.	 Sharma PC, Yelne MB, Dennis TJ, assisted by Arun J, Prabhune YS, 
Kundan  K, Rawat  MS. Database on Medicinal Plants Used in 
Ayurveda. 1st ed., Vol. 4. New Delhi: CCRAS; 2002. p. 122.

2.	 Agnivesa. Caraka Samhita. 6th  ed. New  Delhi: Chaukhambha 
Publications; 2000. p. 319.

3.	 Anonymous. The Ayurvedic Pharmacopoeia of India. Part 1, 1st ed., 
Vol. 1. New Delhi: Govt. of India, Ministry of Health and Family 
Welfare; 2001. p. 35.

4.	 Ilavarasan R, Mallika M, Venkataraman S. Anti‑inflammatory and 
free radical scavenging activity of Ricinus communis root extract. 
J Ethnopharmacol 2006;103:478‑80.

5.	 Anonyms. The Wealth of India, A dictionary of Indian raw 
materials and industrial products: Raw materials. Vol. 9: Rh – So. 
New Delhi: CSIR; 1972. p. 26.

6.	 Doshi  K, Acharya  R, Harisha  CR, Preeti  P. Pharmacognostical 
evaluation of the wild and cultivated variety of Eranda 
(Ricinus communis Linn.) root. Phcog J 2012;4:54‑8.

7.	 Cunningham AB. Management of medicinal plant resources: An 
Africa‑wide overview. Limbe: Montfort; 1994. p. 173‑89.

8.	 Robbins  CS. American ginseng: The root of North America’s 
medicinal herb trade. Washington: TRAFFIC; 1998.

9.	 The Ayurvedic Formulary of India. Part 1, 2nd ed. New Delhi: Govt. 
of India, Ministry of Health and Family Welfare; 2003. p. 353.

10.	 Shukla  VJ, Bhatt  UB. Methods of Qualitative Testing of some 
Ayurvedic Formulations. Jamnagar: Gujarat Ayurvedic 
University;2001.

11.	 Paget  GE, Barnes  JM. In: Lawranle  DR, Bacharch AL, editors. 
Evaluation of drug activities, Pharmacometrics. Vol. 1. New York: 
Academic Press;1964.



Doshi, et al.: Analgesic activity of wild and cultivated varieties of Eranda root

International Journal of Green Pharmacy| January‑March 2014 | 48

12.	 Witkins  LB, Huebner  CF, Galdi  F, O’Keefe  E, Spitaletta  P, 
Plummer AJ. Pharmacology of 2 amino‑indane hydrochloride 
(Su‑8629): A potent non‑narcotic analgesic. J Pharmacol Exp Ther 
1961;133:400‑8.

13.	 Palevitch D. Agronomy applied to medicinal plant conservation. 
Cambridge: Cambridge University Press; 1991. p. 168‑78.

14.	 Fernanda  LB, Victor AK, Amelia  TH, Elisabetsky  E. Analgesic 
properties of Umbellatine from Psychotriaumbellate. Pharmaceutical 
Biol 2002;44:54.

15.	 Bittar M, De Souza MM, Yunes RA, Lento R, Delle Monache F, 
Cechinel‑Filho V. Antinociceptive activity of I3, II8‑binaringenin: 
A  biflavonoid present in plants of the guttiferae. Planta Med 
2000;66:84‑6.

16.	 Santa‑Cecília FV, Vilela FC, da Rocha CQ, Dias DF, Cavalcante GP, 
Freitas LA, et al. Antiinflammatory and antinociceptive effects of 
Garcinia brasiliensis. J Ethnopharmacol 2011;133:467‑73.

17.	 Starec M, Waitzova D, Elis J. Evaluation of the analgesic effect of 
RG‑tannin using the “hot‑plate” and “tail flick” method in mice. 
Cesk Farm 1988;37:319‑21.

18.	 Hosseinzadeh  H, Younesi   HM. Antinociceptive and 
anti‑inflammatory effects of Crocus sativus L. stigma and petal 
extracts in mice. BMC Pharmacol 2002;2:7.

19.	 Wang JR, Zhou H, Jiang ZH, Wong YF, Liu L. In vivo anti‑inflammatory 
and analgesic activities of a purified saponin fraction derived from 
the root of Ilex pubescens. Biol Pharm Bull 2008;31:643‑50.

20.	 Rao AV, Gurfinkel DM. Bioactivity of saponins: Triterpenoids and 
steroidal glycosides. Drug Metab Drug Interact 2000;17:211.

21.	 Bogers RJ, Craker LE, Lange D. Medicinal and Aromatic Plants. 
Vol. 17. Netherlands: Springer;2006. p. 81.

22.	 Agbaje  EO, Adeneye AA, Adeleke  TI. Antinociceptive and 
anti‑inflammatory effects of a Nigeria polyherbal tonic tea (PHT) 
in rodents. Afr J Trad CAM 2008;5:399.

23.	 Palecek J, Willis WD. Responses of neurons in the rat ventricular 
posterior lateral thalamic nucleus to noxious visceral and 
cutaneous stimuli. Thalamus Relat Syst 2005;3:25.

24.	 Juan H, Lembeck F. Action of peptides and other algesic agents 
on paravascular pain receptors of the isolated perfused rabbit ear. 
Naunyn Schmiedebergs Arch Pharmacol 1974;283:151‑64.

25.	 Somasundaram S, Sigthorsson G, Simpson RJ, Watts J, Jacob M, 
Tavares IA, et al. Uncoupling of intestinal mitochondrial oxidative 
phosphorylation and inhibition of cyclooxygenase are required 
for the development of NSAID enteropathy in the rat. Aliment 
Pharmacol Ther 2000;14:639‑50.

26.	 Ramabadran K, Bansinath M. A critical analysis of the experimental 
evaluation of nociceptive reaction in animals. Pharm Res 
1986;3:263‑70.

27.	 Furst S, Gyires K, Knoll  J. Analgesic profile of rimazoliumas 
compared to different classes of pain killers. Drug Res 
1988;4:552.

How to cite this article: Doshi KA, Acharya R, Shankar BR, Nariya MB. 
Analgesic activity of wild and cultivated varieties of Eranda (Ricinus communis 
Linn.) root. Int J Green Pharm 2014;8:45-8.

Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks 
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

•	 The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a 
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference. 

•	 Example of a correct style
	 Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy. 

Otolaryngol Head Neck Surg 2002;127:294-8. 
•	 Only the references from journals indexed in PubMed will be checked. 
•	 Enter each reference in new line, without a serial number.
•	 Add up to a maximum of 15 references at a time.
•	 If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct 

article in PubMed will be given.
•	 If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to 

possible articles in PubMed will be given. 


