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Abstract: The current study aimed to evaluate the analgesic and anti-inflammatory effects of the ethanolic extract of 
roots of Hibiscus rosa sinensis (HRS). The ethanolic extract was studied on tail flick test, acetic acid induced writhing 
test, tail immersion test, carrageenan induced paw edema test, formalin induced paw licking test and dextran induced 
paw edema test at different doses i.e. 250 mg/kg and 500 mg/kg. The oral administration of Hibiscus extract respectively 
has been shown significant (p<0.05) dose dependent analgesic (prolongation of the reaction time) and anti-inflammatory 
(inhibition of edema) effects at all the treated and standard groups when compared with the control group. These findings 
of analgesic and anti-inflammatory testing have revealed that root extract of this plant possesses remarkable analgesic 
and anti-inflammatory effects.  
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INTRODUCTION 
 
Medicinal plants have been considered as an essential 
resources of folk medicine system (Adriana 2013). In 
establishing countries, folk medicines are available for the 
various treatments because these medicines are 
economical and have fewer side effects. Plants have more 
importance due to presences of active ingredients or 
organic compounds (Joshi 2005). According to the report, 
almost 258,650 species of higher and lower plants are 
used in the medical care system (Shinwari 2010). 
 
The Hibiscus genus contains almost 275 species in the 
tropical and subtropical zones (Lowry 1976). Malvaceae 
is a family of Hibiscus rosa sinensis and China rose is a 
common name (Adhirajan 2003). It is a versatile plant; all 
parts are being used in the traditional system of 
medications from ancient time. It is used as laxative, 
antitumor, antiviral, aphrodisiac, antispasmodic, 
antifungal, antipyretic, antibacterial, antiestrogenic, 
antidiabetic, analgesic, spasmolytic, anti-inflammatory, 
depressant, gonorrhea, antiimplantation, hypotensive, 
antiovultory, juvenoid and antifertility activity (Batta 
1970, Chatterjee 1992, Reddy 1997).  
 
Pain is a disagreeable feeling. It is a defensive system for 
the body, pain produce when any tissue is injured and 
body damaged by the cut or fracture (Kanodia 2008). Pain 
can be divided, into acute and chronic pain, according to 
origin, severity and duration of pain (Merskey 1994).  
 
Analgesic medicines are used to decreases the pain. 
Severity of pain disable the patient, first concern to 
control pain is one of the higher significant preferences 

(Heinz Lüllmann 2005, Shalini Dalal 2006, Peter 2009). 
Pain is a sensory approach; which is very useful in 
various medical cases that indicates only sign of illness or 
symptom through which diagnosed many diseases 
(Ahmadiani 1998). Analgesic medicines are used but they 
offer some problems like, 
• Toxicity margin is higher. 
• Analgesic drugs caused dependence (e.g. morphine) 
• Analgesic drugs are very severe to hepatic metabolism 

(Gupta 2009, Jadhav 2009).  
 
Inflammation is a most common complaint in many 
patients suffering from several diseases. Inflammation is a 
defensive mechanism to the damage cell occurred through 
microbial agents, heat, radiation, frostbite, infectious 
agents (virus) and noxious chemical (acids, alkali). Body 
has natural mechanism to deactivate or kill the invading 
organisms, to destroy irritant and provide the suitable 
condition for damaged cell repair. The migrating cells and 
damaged cells release chemical mediators like histamine, 
bradykinin and prostaglandins (Bhitre 2008). When the 
tissue is injured with a noxious agent, leukocytes migrate 
to the inflamed site and wage a war to neutralize the ill 
effects of the foreign agent (Schiatti 1970, Saxene 1980). 
It has been found that major mechanisms involved in the 
anti-inflammatory action of drugs are through;  
• Inhibition of synthesis of prostaglandin.  
• Stabilization of lysosmal membranes.  
• Inhibition of connective tissue metabolism 

(Andreson1971, Higgs 1975). 
 
The four cardinal signs of inflammation, 
• Swelling (Accumulation of fluid outside the blood 
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• Redness (The dilation of small blood vessels in the 
area of injury) 

• Pain (distortion of tissues caused by edema) 
• Heat (Peripheral infected area of the body as skin has 

elevated blood flow) (Zwerthack 1965). 
 
In the context, the present study was conducted to assess 
the possible analgesic and anti-inflammatory effects of 
Hibiscus rosa sinensis roots extract in rats.  
 
MATERIALS AND METHODS 
 
Plant material 
Roots of Hibiscus rosa sinensis linn were collected from 
Karachi and submitted for identification in the Herbarium 
of the Department of Botany, Karachi University, 
Pakistan, allotted the voucher specimen G.H. No: 92098 
 
Extraction of roots of Hibiscus rosa sinensis 
The root parts of plant were taken and properly washed 
with distilled water, dried under shade and then grinded to 
collect coarse powder. Almost 850g of coarse powdered 
was subjected to the Soxhlet apparatus (Model: HMFT) 
for extraction, using ethanol as a solvent. The extract was 
concentrated in a rotary evaporator (Buchi, Switzerland) 
at 30-40°C to obtain semi-solid material (Melecchi, 
2002). Its percentage was calculated 3.29% (28g). The 
extract was stored at 4°C in a properly labeled air tight 
container. A fresh dilution of dried extract in 2% Tween 
80 was prepared for the experiments and administered by 
oral route at two different doses of 250 and 500 mg/kg.  
 
Study animals  
For the assessment of analgesic and anti-inflammatory 
effects were used both genders of SD rats (150-250g). 
Standard cages were used to kept the experimental 
animals (BVAAWF, 1993) at Institute of Pharmacology, 
Hamdard University, Karachi, Pakistan to maintain the 
new environment of the animals under conditions of 
standard lighting (12 h of darkness and light) and 
temperature (27±2ºC), for at least one week before the 
starting of the assessment. Standard diet and water were 
used for rats fed. The departmental animal ethical 
committee approved standard procedures for the rats 
handling and uses of rats in analgesic and anti-
inflammatory activities.  
 
Drugs and Chemicals 
Absolute Ethanol (Merck, Germany), Diclofenac sodium 
(Novartis, Pharmaceutical, Pakistan), Acetic acid (Sigma 
Chemical Company, St Louis, USA), Indomethacin 
(Adamjee Pharmaceutical, Pakistan), Carrageenan (Sigma 
Chemical Company, St Louis, USA), Formalin (BDH 
Chemicals Ltd, Poole England), Dextran (MP 
Biomedicals, USA). 
  

Treatment protocol 
Rats were randomly divided into four groups (I, II, III and 
IV), six animals in each group (n=6) weights between 
150-250g. 1st group was kept as Control group 
administered with normal saline. 2nd was marked as 
standard kept on Diclofenac sodium (50 mg/kg) for 
analgesic activity and Indomethacin, 10 mg/kg used for 
anti-inflammatory activity. 3rd and 4th groups were set as 
treated groups, administered orally with ethanol extract of 
Hibiscus rosa sinensis in doses of 250 and 500 mg/kg 
respectively.  
 
Evaluation of analgesic activity of the extract 
1. Tail flick (Cold Water) test in rats 
The reaction time of all the rats was measured by placing 
the distal part of tail (3.5cm) into cold-water at a 
temperature of 4ºC. This reaction time was considered as 
zero reading (before treatment). Control group, standard 
group and treatment groups were given their respective 
treatments at particular doses via oral route same as 
described earlier. After 1 hour of treatment the reaction 
time (flicking the tail out of the cold water) was measured 
in seconds.  
The percentage inhibition (% Inhibition) of tail flick was 
calculated as follows: 

 
% inhibition= ((T1-T0)/T0) x 100 

Where;  
• T1 is post-drug treatment reaction time   
• T0 is pre-drug treatment reaction time (Pizziketti 

RJ 1985). 
 
2. Acetic acid induced writhing test 
Control group, standard group and treatment groups were 
given their respective treatments at particular doses same 
as defined earlier. After 30 minutes, acetic acid solution at 
a dose of 10 ml/kg of 0.6% solution was injected 
intraperitonially to each rat and 10 minutes later the 
numbers of writhes were counted during the 10 minutes 
period (Witkin LB, 1961).  
 
3. Hot water tail immersion test in rats 
The reaction time of all the rats was measured by 
immersing the distal part of tail (3.5cm) into hot water 
bath maintained at a temperature of 50+0.5ºC 

(Vilela 2009). This reaction time was considered as zero 
reading. Control group, standard group and treatment 
groups were given their respective treatments at particular 
doses via oral route same as described earlier. The 
reaction time was then measured in seconds at a time 
interval of 30, 60, 90, 120, 150 minutes.  
 
Evaluation of anti-inflammatory activity of the extract 
1. Carrageenan induced paw edema test in rats 
Control group, standard group and treatment groups were 
given their respective treatments at particular doses same 
as described above. After 1hr, paw edema was induced by 
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the injection of 0.1ml of 1% w/v carrageenan suspension 
in 0.9% NaCl in to the sub plantar region of the left hind 
paw of each group of rats. The increase in paw volume 
was measured at 1hr, 2hr, 3hr and 4hr intervals after the 
carrageenan injection (Winter 1957). 
 
The percentage inhibition (% inhibition) of paw edema 
was calculated by using the following formula,   

% inhibition = (1- Vt / Vc) x 100 
Where;  

• Vt is increase in paw volume of treated group. 
• Vc is increase in paw volume of control group. 

 
2. Formalin induced paw licking test in rats 
Control group, standard group and treatment groups were 
given their respective treatments at particular doses same 
as defined as earlier. After 1 hr, paw edema was induced 
by 2.5% v/v formalin solution (0.02 ml) injected 
subcutaneously under the surface of the right hind paw. 
The time duration of licking the injected paw was noted 
and considered as pain indicative. The 1st response 
normally peaked the phase in 05 minutes and the 2nd 
phase normally response within 15-30 minutes after 
formalin injection, indicating the inflammatory pain. The 
responses were observed for 30 minutes (Hunskaar 1987).  
 
3. Dextran induced paw edema test in rats 
After 1 hr of respective treatment to each group, paw 
edema was induced by the injection of 0.1ml of 1% w/v 
dextran suspension in 0.9% NaCl in to the sub plantar 
region of the left hind paw of each group of rats. The 
increase in paw volumes were measured at 1hr, 2hr, 3hr 
and 4hr intervals after the dextran injection (Mahato 
1981).  
The percentage inhibition (% inhibition) of edema volume 
was calculated by using the formula,   

%inhibition = (1- Vt / Vc) x 100 
Where;  

• Vt is increase in paw volume of treated group. 
• Vc is increase in paw volume of control group. 

 

STATISTICAL ANALYSIS 
 
The results were represented as mean ± S.E.M. The 
calculations of the experimental collected data were done 
by using ANOVA followed LSD post hoc test when 
compare to control. All the data were analyzed with SPSS 
software version no. 20 and the results were considered 
significant with p<0.05.  
 
RESULTS 
 
Analgesic activity of the extract in rats by tail flick test       
Extract dose of Hibiscus rosa sinensis 500 mg/kg showed 
significant (p<0.025) analgesic effects (prolongation of 
the reaction time) when compared with control group. 
Extract dose of 250 mg/kg showed non-significant results 
as compared with control group, whereas Diclofenac 

sodium showed significant (p<0.001) results as compared 
with control group (figure 1).  The percentage inhibition 
of treated groups and standard group comparable with 
control group.  

 
Fig. 1: Comparative graphical representation of analgesic 
effects of Hibiscus rosa sinensis in tail flick test.  
Each point represents the mean ± S.E.M. level of significance ** 
p<0.025, *** p<0.001 as compared with control group. 

 
Fig. 2: Comparative graphical representation of analgesic 
effects of Hibiscus rosa sinensis in acetic acid test.  
Each point represents the mean ± S.E.M. level of significant ** 
p<0.025, *** p<0.001 as compared with control group. 

 
Fig. 3: Comparative graphical representation of analgesic 
effects of Hibiscus rosa sinensis in tail immersion test. 
Each point represents the mean ± S.E.M. level of significant * 
p<0.05, ** p<0.025, *** p<0.001 as compared with control 
group. 
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Analgesic activity of the extract in rats by Acetic acid test  
Extract of Hibiscus rosa (250 mg/kg and 500 mg/kg) and 
standard drug (Diclofenac sodium, 50 mg/kg) respectively 
caused significant (p<0.025, p<0.001) analgesic effects 
when compared with the control group (figure 2). 
  
Analgesic activity of the extract in rats by Tail 
immersion test  
Extract doses of Hibiscus rosa sinensis (250 mg/kg and 
500 mg/kg) and standard drug showed significant 
(p<0.001) analgesic effects after different time intervals 
when compared with control group. 250 mg/kg and 500 
mg/kg doses however did not show comparable result at 
150 minutes (fig. 3). 

 
Fig. 4: Comparative graphical representation of anti-
inflammatory effects of Hibiscus rosa sinensis in 
carrageenan induced paw edema test 
Each point represents the mean ± S.E.M. level of significant ** 
p<0.025, *** p<0.001 as compared with control group. 

 
Fig. 5: Comparative graphical representation of anti-
inflammatory effects of Hibiscus rosa sinensis in formalin 
induced paws licking test.  
Each point represents the mean ± S.E.M. level of significant * 
p<0.05, ** p<0.02 as compared with control group. 
 
Anti-inflammatory activities of the extract 
Carrageenan induced edema test in rats  
Extract of Hibiscus rosa sinensis reduced acute paw 
edema volume as compared with saline control group. 
The percentage inhibition of paw edema was increased 

with time. Extract of Hibiscus rosa sinensis (250 mg/kg 
and 500 mg/kg) and standard drug (Indomethacin, 10 
mg/kg) respectively caused significant (p<0.001) anti-
inflammatory effects when results were compared with 
control group. When results were compared with standard 
drug (Indomethacin), it was found that, 500 mg/kg dose 
had same pattern of activity as Indomethacin, because the 
result was found comparable to the result of Indomethacin 
(fig. 4).  

 
Fig. 6: Comparative graphical representation of anti-
inflammatory effects of Hibiscus rosa sinensis in dextran 
induced paw edema test. 
Each point represents the mean ± S.E.M. level of significant ** 
p<0.025, *** p<0.001 as compared with control group. 
 
Formalin induced licking test in rats  
The standard group (Indomethacin) and Hibiscus rosa 
sinensis extract dose 500 mg/kg were have significant 
results at the 1st phase (p<0.05) and 2nd phase (p<0.25) as 
compared with control group. 250 mg/kg extract dose did 
not show significant result as compared with control 
group (fig. 5).  
 
Dextran induced paw edema test in rats 
Extract of Hibiscus rosa sinensis reduced acute paw 
edema volume as compared with control group. The 
percentage inhibition of paw edema was increased with 
time. The ethanolic extract of Hibiscus rosa sinensis (250 
mg/kg and 500 mg/kg) and standard drug (Indomethacin, 
10 mg/kg) respectively caused significant (p<0.001) anti-
inflammatory effects when compared with the control 
group. 500 mg/kg dose had same pattern of activity as 
Indomethacin, because the results was found comparable 
to the result of Indomethacin (fig. 6).  
 
DISCUSSION 
 
Traditionally the pharmacological potential of Hibiscus 
rosa sinesis (HRS) is well identified. In the present study, 
the ethanol extract of plant was assessed for its analgesic 
and anti-inflammatory effects in SD rats at the doses level 
of 250 mg/kg and 500 mg/kg by using different 
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pharmacological test like tail flick test (TFT), acetic acid 
test, tail immersion test (TIT), carrageenan induced 
edema, formalin induced paw licking and dextran induced 
edema.  
 
Pain is a disagreeable feelings caused by injury and 
illness. The tail flick and tail immersion tests are selective 
for central acting analgesic. The tail flick effects are 
spinally mediated reflexes that are activated by a 
supraspinal inhibitory mechanism (Vogel 2002, 
Trongsakul 2003, Lalit 2008). Inhibition of the release 
and synthesis of prostaglandin are the mechanism through 
which NSAIDs caused pain. NSAID reduces the 
sensitization of afferent neuron through prostaglandins to 
the analgesic effects of bradykinin and other pain 
enhancing stimulus. (Hirose 1984, Rao 1987, Campbell 
1991, Prempeh 2008). The Hibiscus rosa sinensis 
produced significant analgesic effects in tail flick and tail 
immersion tests at different time intervals.  
 
In acetic acid test, releasing of the endogenous substances 
likes prostaglandins (PGs), serotonin, bradykinins and 
histamine that stimulates the nerve endings and caused 
pain. Abdominal constrictions effects are due to the local 
peritoneal receptors (Bentley 1983). The present study 
results accomplish that the Hibiscus rosa sinensis 
significantly reduced the acetic acid induced writhing 
responses when compared with the control group. 
 
Inflammation is a localized defensive mechanism of 
destruction of tissues or injury of tissue. Carrageenan 
induced edema and dextran edema are used in the 
experiment animal models, it is mostly used for the 
screening of anti-inflammatory medicines effects, and it is 
useful model in assessing the acute inflammation and 
which mediators involved in vascular changes. It is a 
biphasic process. The 1st phase (1 to 2 hours) of the 
carrageenan model is activating through histamine, 
serotonin and enhanced synthesis of prostaglandins in the 
injured tissue. The 2nd phase (3 to 4 hours) are sustained 
by prostaglandin release and activated by 
polymerphonuclear cells, prostaglandins, bradykinin and 
leukotrienes produced by tissue macrophages, which 
peaks after 3 hours (Dirosa 1972, Chawla 1987, Al-
Rahaily 2001).   
 
In carrageenan and dextran induced edema, the potent 
inhibitory activity of the Hibiscus rosa sinensis extract 
which is an indication of the anti-inflammatory effects of 
the plant. The Hibiscus extracts and standard drug 
(indomethacin, 10 mg/kg) shows significant effects on 
both phases of inflammation.  
 
The formalin test produces biphasic effects and different 
analgesic may act differently in the 1st phase and 2nd 
phase. This test used to clarify the mechanism of 
antinociceptive effect (Tjolsen 1992). Hibiscus rosa 

sinensis extracts have potent activity during the 1st phase 
of the test (0-5 min) and the 2nd phase (15–30 min).   
 
Phytochemical studies have been previously carried out 
on Hibiscus rosa sinensis that revealed the widespread 
presence of bioactive principles such as cyclopeptide 
alkaloid, flavonoids, glycosides, vitamins, saponins, 
anthocyanins and tannins (Trease 1983, Alka Sawarkar 
2009). These bioactive principles might be responsible for 
the observed pharmacological effects of plant extract in 
our study.  

According to an earlier study, the analgesic effects of 
Hibiscus rosa sinensis flowers might be due to the 
presence of anthocyanin, flavonoids and alkaloids (Ghosh 
1984). Moreover these bioactive principles of the plant 
are reported to be anti-oxidants that might also contribute 
in significant reduction of inflammation and pain 
(Middleton 1996). The root part of Hibiscus rosa sinensis 
also have flavonoids and anthocyanin (Soni 2011). Hence 
it may be safely stated that these constituents in roots of 
Hibiscus rosa sinensis could be responsible for substantial 
inhibition of inflammatory and nociceptive pathways 
however this need to be confirmed by other studies. 
 
CONCLUSION 
 
The results of present study showed that ethanol extract of 
Hibiscus rosa sinensis roots have significance analgesic 
and anti-inflammatory effects. However, further studies 
on details are required to isolate analgesic and anti-
inflammatory constituents of this part of plant with their 
mechanistic action. 
 
ACKNOWLEDGMENTS 
 
The authors are grateful to the Dr. HMI (Institute of 
Pharmacology) Hamdard University, Karachi, Pakistan 
for providing excellent facilities and their kind support 
during this research work. 
 
REFERENCES 
 
Adriana G and Alfieri C (2013). Plant Extracts: Role in 

Agriculture, Health Effects and Medical Applications. 
Ebook, Botanical Research and Practices. 
https://www.novapublishers.com/catalog/product_info. 
php, products, id=38614.  

Adhirajan N, Kumar TR, Shanmuga Sundaram N and 
Babu M (2003). In vivo and vitro evaluation of hair 
growth potential of Hibiscus rosa sinensis Linn. 
Journal of Ethnopharmacology, 88: 235-239. 

Ahmadiani A, Fereidoni M, Semnanian S, Kamalinejad M 
and Saremi S (1998). Antinociceptive and anti-
inflammatory effects of Sambucas ebulus rhizome 
extract in rats. J. of Ethnopharmacology, 61: 229-235. 



Analgesic and anti-inflammatory activities of the ethanol extract from Hibiscus rosa sinensis Linn (roots)  

Pak. J. Pharm. Sci., Vol.31, No.5, September 2018, pp.1927-1933 1932

Alka Sawarkar, CR Jangde, PD Thakre, Ranu Kadoo and 
Sushma Shelu (2009). Analgesic Activity of Hibiscus 
rosa sinensis Linn in Rat Veterinary World, 2(9): 353-
354.  

Al-Rahaily AI, El-Tahir KE, Mossa JS and Rafatullah S, 
(2001). Pharmacological studies of various extract and 
the major constituents, lupeol, obtained from hexane 
extract of Teclea nobilis in rodent. Nat. Prod. Sci., 7: 
76-82.   

Andreson AJ, WE Brocklehurst and AC Willis (1971). 
Evidence for the role of lysosomes in the formation of 
prostaglandins during carrageenin induced 
inflammation in the rat.  Pharmacol. Res. Commun., 3: 
13. 

A Tjolsen, OG Berge, S Hunskaar, JH Rosland and K 
Hole (1992). The formalin test: An evaluation of the 
method. Pain, 51(1): 5-17.  

Batta SK and Santhakumari G (1970). The anti-infertility 
effect of Ocimum sanctum and Hibiscus rosa sinensis. 
Indian J. Med. Res., 59: 777-781. 

Brithsh Veterinary Association Animal Welfare 
Foundation (BVAAWF) (1993). Fund for replacement 
of Animals in Medical Experiments (FRAME). Royal 
Society for the Prevention of Cruelty to Animal 
(RSPCA), Universities Federation for Animal Welfare 
(UFAW) Joint working group on Refinement. 
Refinement in rabbit husbandry. Lab. Anim., 27: 301-
329. 

Bhitre MJ, Fulmali S, Kataria M, Anwikar S, Kadri H. 
(2008). Anti- inflammatory activity of the fruits of 
piper longum Linn. Asian J. Chem., 20 (6): 4357-4360. 

BW Zwerthack, L Grant and RT Mechluskey, Ebert RH 
(1965). In: The inflammatory process Eds. Academic 
press, New York, P.5.  

Campbell WB (1991). Lipid-derived autacoids:  
Eicosanoids and platelet activating factor.  In:  
Goodman and Gilman’s. The pharmacological basis of 
therapeutics.  Gilman AG, Rall TW, Neis AS, Taylor P 
(Eds). 8th ed. Pergamon Press New York, pp.607-08.  

Chatterjee A and Pakrashi SC (1992). The treatise of 
Indian medicinal plants; 2: 180. 

Chawla AS, Singh M, Murthy MS, Gupta MP and Singh 
H (1987). Anti-inflammatory action of ferulic acid and 
its ester in carrageenan induced rat paw edema model. 
Indian J. Exp. Biol., 25: 187-189.  

Dirosa M (1972). Biological properties of carrageenan. J. 
Pharm. Pharmacol., 24: 89-102.  

GA Bentley, SH Newton, J Starr and Br J (1983). 
Pharmacology, 79: 125-134. 

Ghosh MN (1984). Fundamentals of Experimental 
Pharmacology. 2nd edn. Scientific book agency 
Calcutta. P.144.  

Gupta V, Bansal P, Garg A and Meena AK (2009). 
Pharmacopoeial Standardization of Hibiscus Rosa 
Sinensis Linn. International Journal of Pharmaceutical 
and Clinical Research, 1(3): 124-126.  

Heinz Lüllmann, Klaus Mohr and Lutz Hein (2005). 
Color Atlas of Pharmacology; 3rd Edition, Thieme 
Stuttgart. New York; Revised and Expanded, pp.194-
198.  

Higgs GAE N Mcall and LJF Youtten (1975). A 
chemotactic role for prostaglandins released from 
polymorphonuclear leucocytes during phagocytosis.   
Brtish J. Pharmacology, 53: 539.  

Hirose K, Jyoyama H, Kojima Y, Eigyo M and 
Hatakeyama H (1984). Pharmacological properties of 
2-[44-(2-triazolyloxy)-phenyl [propionic acid (480156-
5)], a new non-steroidal anti-inflammatory agent.  
Arzeim Forsch/Drug Res., 34:  280-86.  

Hunskaar S and Hole KT (1987). The formalin test in 
mice: Dissociation between inflammatory and non-
inflammatory pain. Pain, 30: 103-113. 

Jadhav VM, Thorat RM, Kadam VJ and Sathe NS (2009). 
Hibiscus Rosa Sinensis Linn Rudrapuspa:  A Review. 
Journal of Pharmacy Research, 7: 1168-1173. 

Joshi P, Dhawan V and Swertia chirayita (2005). An 
overview. Current Sci., 89: 635-640. 

Kanodia L and Das S (2008).A comparative study of 
analgesic property of whole plant and fruit extracs of 
Fragaria vesca in experimental animal models. 
Bangladesh J, Pharmacol, 4: 35-38. 

Lalit K and Swarnamoni D (2008). A comparative study 
of analgesic property of whole plant and fruit extracts 
of Fragaria vesca in experimental animal models. 
Bangladesh J Pharmacol, 4: 35-8.   

Lowry JB. (1976). Floral anthocyanins of some Malesian 
Hibiscus species. Phytochemistry, 15: 1395-1396. 

Mahato S, Das M and Sahu N (1981). Triterpenoids of 
Scoparia dulcis. Phytochemistry, 20: 171-73. 

Merskey H and Bogduk N (1994). Classification of 
Chronic Pain. 2 ed. Seattle: International Association 
for the Study of Pain; ISBN 0-931092-05-1. p. 3-4. 

Melecchi MIS, Martinez MM, Abad FC, Zini PP, 
Nascimento Filho I and Caramão EB (2002). Chemical 
Composition of H. tiliaceus L. Flowers: A study of 
extraction methods. J. Sep. Sci., 25: 86-90.  

Middleton E (1996). Biological Properties of Plant 
Flavonoids: An Overview, International J. 
Pharmacog., 34(5): 344-348. 

Peter J Houghton (2009). Evaluation of Herbal Medicinal 
Products: Perspectives on Quality, Safety and Efficacy; 
Published by the Pharmaceutical Press London; First 
Published pp.3-14. 

Pizziketti RJ, Pressman NS and Geller EB (1985). Rat 
cold water tail flick: A novel analgesic test that 
distinguishes opioid agonists from mixed agonist-
antagonists. European Journal of Pharmacology, 
119(1-2):  23-29. 

Prempeh ABA and Mensah-Attipoem J (2008). Analgesic 
activity of crude aqueous extract of the root bark of 
Zanthoxylum xanthoxyloides. Ghana Med. J., 42(2): 
79-84.   



Zubia Begum et al 

Pak. J. Pharm. Sci., Vol.31, No.5, September 2018, pp.1927-1933 1933

Rao AB, Sisodia P and Sattur PB (1987). Erythrocyte 
membrane stabilisation by enfenamic acid. Indian J. 
Exp. Biol., 25: 489-490.  

Reddy CM, Murthy DRK and Patil SB (1997). 
Antispermatogenic and androgenic activities of various 
extracts of Hibiscus rosa sinensis in albino mice. 
Indian Journal of Experimental Biology, 35: 1170- 
1174.  

Saxene PN (1980). Arth. International pharmacodyn. 
Ther., 126: 228.  

Schiatti (1970). PFD. Salfa and Arrigoni Martelli, E. Bull. 
Chim. Farm, 109: 33.  

Shalini Dalal (2006). Pathophysiology and Management 
of Fever. The Journal of Supportive Oncology, 4(1): 1-
16.    

Shinwari ZK. (2010). Medicinal plants research in 
Pakistan. J. Med. Plant Res., 4(3): 161-176.  

Soni D, Gupta A, Solanki R, Jana GK (2011). 
Pharmacognostical, phytochemical and physiochemical 
findings over the root extract of Hibiscus rosa sinensis. 
J. Nat. Prod. Plant Resour, 1(4): 73-79. 

Trongsakul S, Panthong A, kanjanapothi D, Taesotikul T. 
(2003). The analgesic, antipyretic and anti-
inflammatory activity of Diospyros variegata kurz. J. 
Ethanopharmacol., 85: 221-25.   

Trease GE and Evans WC (1983). Pharmacognosy, 
Bailliere Tindall Press and London, pp.309-706. 

Vilela FC, Padilha MM, Santosh-e-Silva LD, Alves-da-
Silva G and Giusti-Paiva A (2009). Evaluation 
of the antinociceptive activity of extracts of Sonchus ol
eraecus L. in mice. J. Ethanopharmacology, 124: 306-
310.  

Vogel HG (2002). Drug Discovery and Evaluation 
Pharmacological Assays, 2nd ed., Springer, New York 
716-17.   

Winter CA, Risley EA and Nuss GW (1957). Effect of 
alteration in side chain upon anti-inflammatory and 
liver glycogen activities in hydrocortisone ester. J of 
American Pharmacological Society, 46: 515-519. 

Witkin LB, Huebner CF, Galdi F, O’Keefe E, Spitaletta P 
and Plummer AJ (1961). Pharmacognosy of 2 amino-
indane hydrochloride (Su 8629): A potent non- narcotic 
analgesic. J. Pharmacol. Exp. Ther., 133: 400-408. 

 
 
 


