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1. Introduction
 
  Pain is an unpleasant sensory and emotional experience [1] 

occurred by blocking pain signals interfering with the brain 
signals. Pain motivates the individual to withdraw from 
damaging situations, to protect a damaged body part while 
it heals, and to avoid similar experiences in the future [2] if 
not, leads to many diseases such as tumor, physical trauma, 
surgical procedures, noxious chemical stimulation etc [3]. 
Most of the pain relieving drugs produced pronounced side 
effects on the physiology of the body such as sweating, 
apprehension, nausea and palpitation [4]. Hence there is an 
utmost need for an alternative effective treatment against 
pain without side effects. Natural occurring bioactive 
compounds in the plants are believed to be an important 
source with potential therapy for pain. Many drugs are used 

to relieve the pain. Morphine [5] and aspirin [6] are used pain 
killer since time immemorial. Any pain caused primarily by 
stimulation of the nociceptor can be said to be nociceptive 
pain [7]. Pain is centrally modulated via a number of 
complex processes including opiate, dopaminergic, 
descending noradrenergic and serotonergic systems [8]. 
  Several plants are reported to possess analgesic property 
as many investigators screened the plant extracts and 
their phytoconstituents for their analgesic property viz., 
Bowdichia virgilioides [9], Capparis ovate [10], Urtica 
circularis [11], Phlomis umbrosa [12], Delonix elata  [13].
  Cryptostegia grandiflora (Roxb.) R. Br. (Family: 
Asclepiadaceae) is widely distributed throughout tropical 
Africa, Madagascar and some parts of India [14, 15]. The 
juice of aerial parts of C. grandiflora are reported to, 
produce caoutchoue when exposed to sunshine [16]. It is 
also reported that this plant decoction is consumed to treat 
nervous disorders [17]. This plant species is also reported to 
possesses various biological activities like antioxidant [18], 
antitumour [19] antiviral [20] and control the schistosomiasis 
[21]. The aqueous solution of ethanol extract of aerial parts 
exerted significant hypoglycemic action in normal rabbits 
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Objective: To evaluate analgesic property of leaf methanol extract of Cryptostegia grandiflora 
(Roxb.) R.Br. using mice. Methods: Analgesic activity was evaluated by abdominal writhing 
and tail flick methods using Swiss albino mice. Acetyl salicylic acid was used as standard drug. 
Result: The leaf methanol extract did not show any signs of toxicity upto 5000 mg/kg b.w. The 
leaf methanol extract (LME) was tested at three different dosages viz., 250, 500 and 750 mg/kg b.w. 
orally. All the three doses of LME showed significant (P<0.001) analgesic activity, among them 
dose at 750 mg/kg b.w. showed 62.93% inhibition, but less effective than  standard acetyl salicylic 
acid (93.70%) as revealed by writhing test. In Tail-flick model, the LME at the dose of 500 mg/kg b.w. 
showed significant activity (P<0.001) when compared to the other two doses as evidence by the 
increase in the latency of tail response to thermal stimulation.  Conclusions: This investigation 
revealed that the C. grandiflora LME demonstrated significant analgesic effect in both abdominal 
writhing and tail flick models. Among the three different doses tested, the 500 mg/kg b.w. was 
found to be more potent. The results of this investigation revealed that the LME of C. grandiflora 
possesses significant analgesic property and supported the traditional medicinal claims on C. 
grandiflora.
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[22, 23] and the latex derived from this plant have proteolytic, 
bacteriolytic activity and possess relevant enzymatic 
activities against pathogenic related proteins [24, 25]. Rigorous 
literature survey revealed that there are no reports available 
regarding analgesic property of C. grandiflora, hence the 
present study was undertaken to evaluate the analgesic 
activity of the leaf methanol extract (LME) of C. grandiflora 
to substantiate its traditional claims as decoction to treat 
nervous disorders through scientific evaluations.

2. Materials and methods

2.1. Plant material and extraction

  The leaves of C. grandiflora were collected in December 
2009 from the villages near by Davanagere district, 
Karnataka, India. The plant material was identified and 
authenticated by Prof.Y.L. Krishnamurthy and plant 
herbarium has been deposited (No: KU/SD/SP229) in the, 
Department of Botany, Kuvempu University. 
  The leaves were cleaned with deionized water and were 
shade dried, grounded porously by using mechanical 
blender and passes through 40-mesh sieve. About 1 kg of 
powdered material was loaded into four Soxhlet timbles 
of 250 g each and extracted using methanol for about 48 h. 
The extracts were filtered (Whatman No.1 filter paper) and 
concentrated in vacuum under reduced pressure using 
rotary flash evaporator (Buchi, Flawil, Switzerland) and then 
the extract was kept on water bath for complete evaporation 
of solvent. Finally the dried extract was preserved in air tight 
container until use. 

2.2. Animals

  Healthy Swiss albino mice weighing 20-25 g were procured 
from Central Animal House, National College of Pharmacy, 
Shimoga, Karnataka, India and were housed at 23依2 曟
, humidity 55-60% and were fed with standard commercial 
pellet diet (Durga Feeds and Foods, Bangalore) and water 
ad libitum. All the animals were acclimatized for one week 
before the experiments, and all experiments were carried 
out according to the institutional animal ethics committee 
guidelines (Re: NCP/IAEC/CL/07/12/2010-11).

2.3. Acute toxicity study

  Acute oral toxicity [26] study was performed as per OECD-
423 guidelines (acute oral toxic class method). Albino mice 
(n = 6) of either sex selected by random sampling technique 
were used for the study. The animals were kept fasting for 
overnight providing only water, after which the methanol 
extract  was administered orally at the dose level of 50 mg/
kg body weight by intragastric tube and observed for 72 hrs. 
This dosage was gradually increased up to 5000 mg/kg until 
any behavioral changes or mortality was observed.

2.4. Preparation of extract

  The three different concentrations of LME and the standard 
drug were prepared for oral administration in the form of 

suspension in 1% DMSO as suspending agent.

2.5. Analgesic activity

2.5.1. Abdominal writhing method
  The abdominal writhing method described by [27] was 
carried out to measure the analgesic action. Analgesic 
activity of the crude LME was carried out using adult Swiss 
albino mice of either sex weighing 20-25 g, five groups with 
6 animals per group were selected for abdominal writhing 
method [28]. Group I animals were treated with 0.6% acetic 
acid (dose 10 ml/kg) intraperitoneally. After 5 min of acetic 
acid administration, numbers of writhes were counted for 
20 min. This reading was taken as control. Group II, III and 
IV were administered orally with the 1% DMSO dissolved 
LME at the dose of 250, 500 and 750 mg/kg body weight 
respectively. Group V was administered with standard drug 
acetyl salicylic acid (100 mg/kg b.w.) and was used for the 
comparison of analgesic activity.  After one hour incubation 
all the groups except group I animals were administered 
with acetic acid. After 5 min, each group mice were observed 
for the number of writhes for the duration of 20 min. The 
mean value for each group was calculated. A reduction 
in the writhing number compared to the control group 
was considered as evidence of analgesia. The percentage 
inhibition of writhing was calculated as: % Inhibition = A-B 
/ A X 100. Where, A = mean number of writhes produced by 
the control group and B = mean number of writhes produced 
by the test groups.

2.5.2. Tail flick method
  Analgesic effect of the LME was determined by the tail-
flick method as described by Sewell and Spencer (1976) [29].  
Swiss albino mice of either sex weighing between 20-25 g 
were divided into 4 groups of six mice in each group. Group 
I mice were treated with normal saline (10 m1/kg b.w.). 
Group II, III and IV were administered orally with the 1% 
DMSO dissolved LME at the dose of 250, 500 and 750 mg/kg 
b.w. respectively. One to two centimeter of the experimental 
mice tail was immersed in warm water kept constant at 50  
曟. The pain reaction time was the time taken by the mice 
to deflect their tails. The first reading is discarded and the 
reaction time was taken as a mean of the next two readings. 
The latent period of the tail-flick response was taken as 
the index of analgesic activity and was determined before 
and at 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0 h after the administration 
of drugs. The maximum reaction time was fixed at 0.5 h (30 
min). The maximum possible analgesia (MPA) was calculated 
according to the method of Idid et al., (1992) [30].

2.6. Statistical analysis

  The data of analgesic activity was expressed as mean 依 
S.E.M of six animals in each group. The statistical analysis 
was carried out using one way ANOVA followed by Tukey’s 
t-test. The difference in values at P≤ 0.01 was considered 
as statistically significant.
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3. Results 

3.1. Acute toxicity study

  Acute toxicity (LD50, p. o.) of leaf methanol extract of C. 
grandiflora (LD50) for oral administration was evaluated using 
mice. It is inferred that up to 50 to 5000 mg/kg b. w. did not 
show any observable behavioral changes or mortality. It is 
found to be a safer dose for administration and the LD50 was 
taken at 1/10th of the examined concentration of the extract.

3.2. Analgesic activity

3.2.1. Writhing method
  The number of abdominal writhes observed during 20 min. 
period after 0.6% acetic acid administration through i.p. in 
control group was 85.80 依 0.86. The treatment of methanol 
extract at the dose of 250, 500 and 750 mg/kg b.w. reduced 
the number of writhes to 36.80 依 0.58 (57.10 % analgesia), 36.80 
依 0.58 (75.05% analgesia) and 31.80 依 0.86 (62.93 % analgesia) 
respectively. But the effect of LME was slightly less potent 
than the standard drug acetyl salicylic acid with 05.40 依 0.51 
writhes, eliciting 93.70% analgesia, Although the effect was 
found to be significant (P<0.01) and the data is depicted in 
the Table 1.

3.2.2. Tail flick method
  During the tail flick experiment, the effect of LME in 
mice was observed over a period of 3h, while 1% DMSO 
administered to animals as control group remained 
non-toxic on the latent period of tail-flick response. 
Before the administration of LME, the initial reading was 
documented. Following oral administration at three different 
concentrations (250, 500 and 750 mg/kg b.w.) of LME using 
gavage, the effect of LME was significant (P<0.01) over 
3h observation period. Analgesic effect after the LME 
administration was recorded at every 30 min. time intervals 
and was found to be evident within 0.5h of experiment. At 250 

mg/kg dosage, the analgesia was observed to be increased 
from 4.40 依 0.24 to 9.20 依 0.37%. Similarly, at 500 mg/kg 
dosage, the analgesia increased to 10.80 依 0.37%. While at 
750 mg/kg b.w. dosage the calculated analgesia (MPA) value 
was (P< 0.01) significantly decreased to 9.60 依 0.68% against 
the control group. The effect of LME on analgesic response 
induced by noxious heat (50  曟) as  shown in Table 2.  

4. Discussion 

  Medicinal plants formulations are widely used in several 
therapies including pain killing and nervous disorders. 
Leaves of medicinal plants are common substance of many 
folk and traditional herbal medicines. C. grandiflora is a 
toxic vine, and though it is a toxic plant, the leaf decoction 
of this plant is consumed to treat various nervous disorders 
and wound healing [31].  
  Acute toxicity study of LME of C. grandiflora revealed 
that up to 5000 mg/kg b. w. did not show any observable 
changes in the behavior or mortality of animals. Hence, one 
tenth of this dose was considered to be the safer dose for 
administration. 
  The preliminary phytochemical screening revealed the 
presence of alkaloids, glycosides, flavonoids, steroids, 
saponins, tannin and phenolic compounds. Many 
investigators have reported the actions of secondary 
metabolites such as flavonoids and alkaloids played a 
major role in analgesic activity [32, 33]. The presence of 
secondary metabolites like saponins, flavonoids, tannins, 
and terpenoides may be attributed for analgesic activity 
[34]. However, alkaloids are well known for their ability 
to inhibit pain perception [35, 36], whereas flavonoids are 
primarily targeting prostaglandin synthesis involved in pain 
perception, indicating that flavonoid components of the 
plant extract might be responsible for analgesic property of 
the extract [37,38,39]. 
  In the present study, analgesic activity of LME of C. 

Table 1
Analgesic activity of C. grandiflora leaf methanol extract by writhing method.
Drug treatment Dose Number of writhes % inhibition of
writhings
Control(acetic acid) 10 ml/kg (i.p.) 85.80依 0.86 -
Acetyl salicylic acid 100 mg/kg (p.o.) 05.40依 0.51 93.70**
Leaf methanol extract 250 mg/kg (p.o.) 36.80依 0.58 57.10**

500 mg/kg (p.o.) 21.40依 1.03 75.05**
750 mg/kg (p.o.) 31.80依 0.86 62.93**

Values are the mean 依S.E.M. of six mice. Symbols represent statistical significance.*P < 0.05, ** P < 0.01, ns - not significant, as compared to 
control group.

Table 2
Analgesic activity of C.  grandiflora leaf methanol extract by tail flick method
Group(N) Dose (p.o.) 0.5h 1.0h 1.5h 2.0h 2.5h 3.0h
Contro(1% DMSO) 10 ml/kg 3.03依0.05** 2.8 依 0.06** 2.9 依 0.04** 3.2依0.08** 3.1依0.02** 3.4依0.05**
Leaf Methanol extract 250mg/kg 9.20依0.37** 7.20依0.37** 7.0 依0.45** 5.60依0.40** 5.80依0.20** 4.40依0.24**

500 mg/kg 10.80依0.37** 9.60依0.24** 9.20依0.20** 8.80依0.49** 9.20依0.37** 8.20依0.20**
750 mg/kg 9.60依0.68** 9.60依0.40** 8.60依0.40** 8.40依0.57** 8.20依0.58** 7.60依0.40**

Values are the mean 依S.E.M. of six mice. Symbols represent statistical significance.*P < 0.05, ** P< 0.01, ns - not significant, as compared to 
control group.
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grandiflora was evaluated by using acetic acid induced 
abdominal writhing and tail flick method in mice. In acetic 
acid induced experiment, animal models react with unique 
abdominal stretching behavior which is called writhing. The 
reduction in abdominal writhing indicates the percentage 
levels of analgesia in the acetic acid writhing reflex model 
[40] in which the pain is due to the release of free arachidonic 
acid from phospholipid tissue [41] via, cyclooxygenase 
(COX) and prostaglandin biosynthesis [42]. The acetic acid 
induced writhing response is a sensitive procedure to 
evaluate peripherally acting analgesics and the response 
is thought to be mediated by peritoneal mast cells [43], acid 
sensing ion channels [44] and the prostaglandin pathways [45]. 
Prostaglandins E2 and F2α are reported to be increased in 
the peritoneal fluid of mice due to administration of acetic 
acid, this could be produced by neutrophil polynuclear cells 
but also by destruction of macrophages [46, 47]. The significant 
pain reduction of LME might be due to the presence of 
alkaloids and flavonoids analgesic principles acting against 
the prostaglandin pathways.
  The centrally acting analgesics generally raise the pain 
threshold of mice towards heat [48]. The thermal induced 
nociceptive tests are more sensitive to opioid receptors and 
non-thermal tests are sensitive to κ-opioid receptors as 
they are G-protein-coupled receptors (GPCRs) [49, 50, 51]. 
The narcotic analgesics inhibit both peripheral and central 
mechanism of pain, while nonsteroidal anti-inflammatory /
analgesics agents (NSAIAs) inhibit only peripheral pain [52, 

53]. The inhibition of pain could take place not only from 
the presence of opioids and/or opiodiomimetics but also 
from bio-active compounds and secondary metabolites 
like phenolic and steroidal constituents [54, 55]. Significant 
analgesic response was observed at the dose of 250 and 500 
mg/kg b.w. However, steady state response was not observed 
to be maintained at higher concentration of 750 mg/kg b.w. 
Among the three doses, 500 mg/kg b.w. showed significant 
(P< 0.01) analgesic response against acetic acid induced 
writhing. The significant effect of these extracts is due to the 
presence of a biological active constituent in higher levels 
or due to the effect of more than one phytoconstituents. The 
LME of C. grandiflora at three different doses showed good 
peripheral analgesic activity by decreasing the number of 
writhes and exhibited central analgesic activity by showing 
significant (P<0.001) effect on the latent period of tail-flick 
response at the dose of 500 mg/kg b.w. The present study 
revealed that the leaf methanol extract of C. grandiflora 
exhibited significant analgesic property but less effective 
than the standard reference.

Conflict of interest statement

  We declare that we have no conflict of interest.

Acknowledgement

  The first author wishes to thank the “University Grants 
Commission implemented Rajiv Gandhi National Fellowship 
(RGNF)” India. UGC letter No. : F. 14-2(SC)/2010 (SA-III) 
Dated: May 2011.

Reference

[1]   Bonica JJ. Definitions and taxonomy of pain. In: Bonica JJ. Ed. The 
Management of Pain 2 edn. Philadelphia: Lea & Febiger 1990; 18-
27.

[2]   Lynn B, Winlow W, Holden AV. The neurobiology of pain. 
Manchester: Manchester University Press 1984; 106. 

[3]   Aliu YO. Veterinary Pharmacology, 1st edition, Tamaza Publishing 
Company Ltd Kaduna 2007; 111-131.

[4]   Raquibul SM, Hossain MM, Aktar R, Jamila M, Mazumder MEH, 
Alam MA, Faruque A, Rame S, Rahman S. International Journal of 
Pharmacology 2010; 6(1):63-67. 

[5]   De Smet PAGM. The role of plant-derived drugs and herbal 
medicines in healthcare. Drugs 1997; 54:801-840.

[6]   Shu Y-Z. Recent natural products based drug development: a 
pharmaceutical industry perspective. J. Nat. Prod 1998; 61:1053-
1071.

[7]   Rajagopal MR. Pain - basic considerations. Indian j. anaesth 2006; 
50 (5): 331 -334.

[8]   Sheetal S. Chaudhari, Sanjay R. Chaudhari, Machindra J. Chavan. 
Analgesic, anti-inflammatory and anti-arthritic activity of Cassia 
uniflora Mill. Asian Pacific Journal of Tropical Biomedicine 2012; 
S181-S186.

[9]   Thomazzi SM, Silva CB, Silveira DCR, Vasconcellos CLC, Lira 
AF, Cambui EVF, et al. Antoniolli antinociceptive and anti-
inflammatory activities of Bowdichia virgilioides (sucupira). J 
Ethnopharmacol 2010; 127: 451- 456.

[10] Arslan R, Bektas N, Ozturk Y. Antinociceptive activity of methanol 
extract of fruits of Capparis ovata in mic. J Ethnopharmacol 2010; 
131: 28-32.

[11] Gorzalczany S, Marrassini C, Miño J, Acevedo C, Ferraro G. 
Antinociceptive activity of ethanolic extract and isolated 
compounds of Urtica circularis. J Ethnopharmacol 2011; 134: 733-
738. 

[12] Shang XF, Wang JH, Li MX , Miao XL, Pan H, Yang YG, et al. 
Antinociceptive and anti-inflammatory activities of Phlomis 
umbrosa Turcz extract. Fitoterapia 2011; 82: 716-721.

[13] Pradeepa K, Krishna V, Venkatesh, Girish Kumar K, Santosh 
Kumar SR, Joy H Hoskeri, Gnanesh AU. Antinociceptive activity 
of Delonix elata leaf extract. Asian Pacific Journal of Tropical 
Biomedicine 2012; S229-S231.

[14] Kirtikar KR, Basu BD. Indian MedicinalPlants. Bishen Singh 
Mahendra Pal Singh, Dehradun, India, International book 
distributor 1975; 2(2): 894-895.

[15] Asolkar LV, Kakkar KK, Chakre OJ. Second Supplement to 
Glossary of Indian Medicinal Plants with active principles. Part-1 
(A-K) 1992; CSIR, New Delhi.

[16] Bailey LH. The Standard Cyclopedia of Horticulture 1942; 
McMillan. 

[17] Britto JDe, Mahesh R. Exploration of Kani Tribal Botanical 
Knowledge in Agasthiayamalai Biosphere Reserve - South India. 
Ethnobotanical Leaflets 2007; 11: 258-265.

[18] De Freitas Cleverson DT , de Souza DP, Ara˙jo ES,Cavalheiro MG, 
Oliveira LS and Ramos M V; Brazilian society of plant physiology 
2010; 22(1): 11-22. 

[19] Doskotch RW, Malik MY, Hufford CD, Malik SN, Troent JE, 
Kubelka W. Antitumour agents V: Cytotoxic cardenolides from 
Cryptostegia grandiflora (Roxb.) R. Br. J. Pharm. Sci 1972; 61: 
570-573.

[20] Vijayan K, Srivastava PP, Awasthi AK. Analysis of phylogenetic 
relationship among five mulberry (Morus) species using molecular 



Santhosh Kondajji Hanumanthappa et al./Asian Pacific Journal of Tropical Disease (2012)S494-S498S498

markers. Genome 2004; 47(3): 439-448.
[21] Adewunmi CO. Natural products as agents of Schistosomiasis 

control in Nigeria: A review of progress. Pharmaceutical Biol 1984; 
22: 161-166.

[22] Sharma AL, Sapru HN, Choudhary NK. Hypoglycaemic action of 
Cryptostegia grandiflora. Indian J. Med. Res 1967; 55: 1277-1282. 

[23] Sharma M, Shukla S. Hypoglycaemic action of Cryptostegia 
grandiflora. J. Res. Indian Med Yoga Homeopath 1977; 12: 127-133.

[24] Pant R, Srivastava SC. Proteolytic activity of some plant latex. 
Current Sci 1966; 2: 42-43.

[25 ]Cleverson D. t. de freitas Diego p. de souza eliane s. araújo 
Mariana g. cavalheiro luciana s. oliveira and Márcio V. ramos. 
Anti-oxidative and proteolytic activities and protein profile of 
laticifer cells of Cryptostegia grandiflora, Plumeria rubra and 
Euphorbia tirucalli.  Brazilian society of plant physiology 2010; 
22(1): 11-22.

[26] Ecobichon DJ. The basis of toxicology testing: New York, 1997; RC 
press.

[27] Collier HOJ, Dinneen LC, Johnson CA, Schneider C. The abdominal 
constriction response and its suppression by analgesic drugs in 
the mouse. Br. J Pharmacol. Chemother 1968; 32: 295.

[28] Rana Arslan, Nurcan Bektas, Yusuf Ozturk. Antinociceptive 
activity of methanol extract of fruits of Capparis ovata in mic. J. 
Ethnopharmacol 2010; 131:28-32.

[29] Sewell RDE, Spencer PSJ. Antinociceptive activity of narcotic 
agonist and partial agonist analgesics and other agents in the tail-
immersion test in mice and rats.. Neuropharmacology 1976; 15: 
683-688.

[30] Idid SZ, Norehan K, Roslan A.  The involvement of the 
noradrenergic system in analgesia induced by the alkaloidal 
extract of Mitragyna speciosa in the rat 1992; (337-340), in 
Proceedings of the 3rd Medical Colloquium, UK.

[31] Steenkemp V, Mathivha E, Gouws MC, van Rensburg CE. Studies 
on antibacterial, antioxidant and fibroblast growth stimulation of 
wound healing remedies from South Africa. J. Ethnopharmacol 
2004; 95: 353-357.

[32] Kreis W, Muller-Uri. Biochemistry of sterols, cardiac glycosides, 
brassinosteroids, phytoecdysteroids and steroid saponins. In: Wink 
M (ed). Animal Plant Reviews: Biochemistry of Plant Secondary 
Metabolism 2010, UK, John Wiley and Sons, 304-362.

[33] Abd A, El-Mawla AM. Cardiac glycosides from shoot cultures of 
Cryptostegia grandiflora. Pharmacog. Res 2010; 2: 15-18.

[34] Jude E Okokon, Anwanga E Udoh, Samuel G Frank, Louis U 
Amazu. Anti-inflammatory and analgesic activities of Melanthera 
scandens. Asian Pacific Journal of Tropical Biomedicine 2012; 
144-148.

[35] Vanu MR, Palanivelu S, Panchanatham S. Immunomodulatory 
and anti-inflammatory  effects of Semecarpus anacardium Linn. 
Nutmilk extract in experimental inflammatory conditions. Biol. 
Pharm.Bull 2006; 29: 693-700.

[36]  Uche FI, Aprioku JS. The phytochemical constituents, analgesic 
and anti-inflammatory effects of methanol extract of Jatropha 
curcas sp leaves in mice and Wister albino rats. J. Applied Sci. 
Environ. Manage 2008; 12: 99-102.

[37] Rajanarayana K, Reddy MS, Chaluvadi MR, Krishna DR. 
Bioflavonoids classification, pharmacological, biochemical effects 
and therapeutic potential. Indian J Pharmacol 2001; 33: 2-16.

[38] Rao MR, Rao YM, Rao AV, Prabhkar MC, Rao CS, Muralidhar N. 
Antinociceptive and anti-inflammatory activity of a flavonoid 
isolated from Caralluma attenuate. J. Ethnopharmacol 1998; 62: 
63-66.

[39] Salawu A, Chindo BA, Tijani AY, Adzu B. Analgesic, anti-
inflammatory, antipyretic and antiplasmodial effects of the 
methanolic extract of Crossopteryx febrifuga. Journal of Medicinal 
Plants Research 2008; 2(8): 213-218.

[40] Marchioro M, Blank Mde F, Mourao R.H. Antoniolli A.R. 
Antinociceptive activity of aqueous extract of Erythrina velutina 
leaves. Fitoterapia 2005; 76: 637-642.

[41] Ahmed F, Hossain MH, Rahman AA. Antinociceptive and 
sedative effects of the bark of Cerbera odollam Gaertn. J. Oriental 
Pharmacy Exp. Med. 2006; 6: 344-348.

[42] Duarte IDG, Nakamura M, Ferreira SH. Participation of the 
sympathetic system in acetic acid-induced writhing in mice. 
Brazilian Journal of Medicine and Biological Research 1988; 21: 
341-343.

[43] Ronaldo AR, Mariana LV, Sara MT, Adriana BPP, Steve P, Ferreira 
SH, Fernando QC. Involvement of resident macrophages and mast 
cells in the writhing nociceptive response induced by zymosan 
and acetic acid in mice. European Journal Pharmacology 2000; 
387: 111-118.

[44] Voilley N.  Acid-Sensing Ion Channels (ASICs): New targets for 
the analgesic effects of Non Steroid Anti- inflammatory Drugs 
(NSAIDs).Current Drug Targets- Inflammation and Allergy 2004; 
3:71-79.

[45] Vogel HG and Vogel WH. Pharmacological Assays. In: Drug 
Discovery and Evaluation. Springer Verlag. Germany 1997; 368-
370.

[46] Deraedt R, Joughney S, Delevakee F,  Falhour M.  Release of 
prostaglandin E and F in an algogenic reaction and its inhibition. 
Eur.  J. Pharmacol 1980; 51: 17-24.

[47] Loubna F, Amine L, Rachida A, Ahmed B, Abderrahman C. 
Evaluation of the analgesic effect of alkaloid extract of Peganum. 
Evaluation of the analgesic effect of alkaloid extract of Peganum 
harmala L.: Possible mechanisms involved. J Ethnopharmacol 
2008; 115: 449-454. 

[48] Shanmugasundaram P, Venkataraman S. Anti-nociceptive activity 
of hygrophila auriculata. (schum) heine. Afr. J. Trad. CAM 2005; 2 
(1): 62- 69.

[49] Besra SE, Sharma RM, Gomes A. Anti-inflammatory effect of 
petroleum ether extract of leaves of Litchi chinensis Gaertn 
(Sapinadaceae). J. Ethnopharmacol 1996; 54:1-6.

[50] Sarah Amrani. The role of opioid receptors in mechanical and 
thermal pain, Royal College of Surgeons in Ireland Student 
Medical Journal 2011; 4(1):21-27.

[51] J o r d a n  B A ,  D e v i  L A .  G - p r o t e i n - c o u p l e d  r e c e p t o r 
heterodimerization modulates receptor function. Nature 1999; 399 
(6737).

[52] Elisabetsky E, Amador TA, Albuquerque RR, Nunes DS, Carvalho 
Ado C. Analgesic activity of Psychotria colorata (Willd.ex R. & S.) 
Muell. Arg. alkaloids. J. Ethnopharmacol 1995; 48: 77-83. 

[53] Pal S, Sen T, Chaudhuri AK. Neuropsychopharmacological profile 
of the methanolic fraction of Bryophyllum pinnatum leaf extract. J 
Pharma Pharmacol 1999; 1: 313-18.

[54] De Campos RPO, Santos ARS, Vaz ZR, PInherio TR, Pizzolatti MG, 
Filho VC, Monache FD, Yunes RA, Calixto JB. Antinociceptive 
properties of the hydroalcholic extract and preliminary study of a 
xanthone isolated from Polgaya cyparissias. Life Sci 1997; 61: 1619-
30. 

[55] Miguel OG. Chemical and preliminary analgesic evalution of 
geraniin and furosin isolated from phyllanthus sellowianus. 
Pllanta Medica 1996; 62:192-97.


