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ARTICLE INFO                                       ABSTRACT 
 
 
 

The plant extracts of Curcuma longa L., a perennial herb is a member of the Zingiberaceae 
(ginger) family. The methanolic extracts were investigated for its anti-inflammatory and 
antipyretic activities in animal models. The extract at different doses used showed good anti-
inflammatory activity which has been done significantly, by the formation of paw edema induced 
by carrageenan model. Anti-inflammatory effects of plants were monitored every hour after 
carrageenan injection. These results were also comparable to Indomethacin, the reference drugs 
used in this study. In antipyretic activity paracetamol is used as reference drug. Result showed 
that the methanolic extract collected from the Ukhimath (100mg/kg body wt) showed better result 
as compared to Haldwani extracts, which might be because of climatic, edaphic and genetic 
variation. 
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INTRODUCTION 
 
Turmeric (Curcuma longa L.) is a rhizomatous herbaceous 
perennial plant of the ginger family, Zingiberaceae. It is native 
to tropical South Asia but is now widely cultivated in the 
tropical and subtropical regions of the world. In Hindi it is 
commonly known as ‘Haldi’. In Ayurveda medicine, turmeric 
is primarily used as a treatment for inflammatory conditions 
and in traditional Chinese medicine, it is used as stimulant, 
aspirant, carminative, cordeal, emenagogue, astringent, 
detergent, diuretic and martirnet (Remadevi et al., 2007). The 
turmeric contains curcumin as the active ingredient, which is a 
yellow coloured phenolic pigment obtained from the powdered 
rhizome of Curcuma longa L. in the crude extracts of 
Curcuma longa L. about 70-76 % curcumin is present, along 
with about 16% demethoxycurcumin and 8% 
bisdemethoxycurcumin (Cooper et al., 1994). Recent studies 
have demonstrated a wide spectrum of therapeutic effects, 
such as anti-inflammatory and antioxidant (Menon and 
Sudheer, 2007), antitumor (Bisht et al., 2007), antibacterial 
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(Negi et al., 1999), antiviral (Bourne et al., 1999), anti-
spasmodic (Itthipanichpong et al., 2003), immunomodulation 
(Gautam et al., 2007) and hepatoprotective (Park et al., 2000). 
Knowing that plants have a large number of chemical 
substances, which have several pharmacological actions, we 
studied the anti-inflammatory and antipyretic studies of 
methanolic extracts of turmeric rhizome collected from two 
different regions of Uttarakhand (hill and plain region).  

 

MATERIALS AND METHODS 
 
Plant material: The rhizomes of turmeric was collected from 
two different regions, one from higher altitude place 
Ukhimath, district Rudraprayag and another one from plain 
region place Haldwani, district Nanital. All the samples were 
washed thoroughly under tape water, sliced, air dried, ground 
to fine powdered and dipped in methanol. 
 
Animals:   Total 6 groups of 6 mice in each group were 
selected to evaluate the anti-inflammatory and Antipyretic 
activities of extracts of Curcuma longa (L.).The experiments 
were carried out with two concentrations of extracts (50mg/kg 
and 100mg/kg body wt). Indomethacin and paracetamol, were 
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used as standard drugs for different activities and saline water 
used as control and administered orally to mice in the 
experiment. 
 
Actue Anti-inflammatory Activity 
 
The method of (Henriques et al., 1987) was used for the 
assessment of anti-inflammatory activity of the extracts (50 
and 100 mg/kg). Actute inflammation was induced by 
injection of carrageenean (0.1 ml, 1% w/v in saline) into the 
subplantar tissue of the right hind paw 1h after oral 
administration of the drug. The paw volume was measured by 
plethysmometer (UGO Basile, Italy) at 1, 3 and 24h after the 
carrageenan injection. Indomethacin suspension at a dose of 
10mg/kg orally was used as the standard anti-inflammatory 
drug. The reduction in the volume displacement of hind foot in 
comparison to control was taken as anti-inflammatory effect.  
 
Antipyretic activity 
 
To evaluate the antipyretic activity of test compounds, pyrexia 
was developed by using yeast as per method (Rao et al., 
1997). A thermistor probe was inserted in to the rectum after 
restraining the mice to record the basal body temperature. The 
animals were then given a subcutaneous injection of 10ml/kg 
of 20% suspension of Brewer’s yeast (Sacchromyces 
cerevisiae). The mice were allowed to remain quiet in the cage 
for 18hr. within this period, animals developed 0.5˚C or more 
rise in the body temperature. At nineteenth hour, the rates 
were again restrained to record their rectal temperature. 
Immediately, 0.1ml/10gm of the extracts used for the 
experiments in the doses of 50 and 100mg/kg and standard 
drug, paracetamol (33mg/kg) were administered orally. 
Control group was given 0.2ml normal saline. Temperature 
was recorded at hourly interval in all the mice up to 3hr. 
percentage reduction in rectal temperature was calculated by 
considering the total fall in temperature to normal level as 
100%. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                       % Reduction = (B – C)  x 100 
                                                (B – A) 
 
Where: A= normal temp, B= Pyrexia temp, C= temp at hourly 
interval 
 
Statistical analysis 
 
Data were expressed as the mean ± SEM. The data were 
analyzed using one way analysis of variance (ANOVA) 
followed by Dunett’s test. Data were considered different at 
significance level of p < 0.05. The test has been done using 
SPSS version 16.0. 
 

RESULTS AND DISCUSSION 
 
Acute anti-inflammatory assay 
 
Edema formation in paw is the result of a synergism between 
various inflammatory mediators that increase vascular 
permeability and/or the mediators that increase blood flow 
(Italenti et al., 1995). Carrageenan- induced paw edema is 
widely used for determining the acute phase of inflammation. 
Carrageenan is the phlogistic agent of choice for testing anti-
inflammatory drugs as it is not known to be antigenic and is 
devoid of apparent systemic effects. Histamine,                              
5-hydroxytryptamine and bradykinin are the first detectable 
mediators in the early phase of carrageenan-induced 
inflammation (Di Rosa and Willoughly, 1971), whereas 
prostaglandins are detectable in the late phase of 
inflammation. In our study, the saline treated control mice, the 
paw volume was not inhibited. When compared with control, 
methanolic extracts of Curcuma longa collected from 
Ukhimath (SP-1) and Haldwani (SP-2) revealed some extent 
of anti-inflammatory activity against the carrageenan induced 
paw edema. Ibuprofen, at the dose of 40mg/kg body weight 
exhibited significant (P ˂ 0.05) oedema inhibition (39.13% at 
24 hrs).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Acute anti-inflammatory activity of extracts of Curcuma longa collected from Ukhimath (SP-1) and Haldwani (SP-2) (Mean±SE, n=6) 
 

Group  Treatments Dose (mg/kg) Change in Paw thickness % inhibition 

0 hrs 4 hrs 24 hrs 4 hrs 24 hrs 
1 Control 0.2 ml 2.35±0.04 2.33±0.03 2.3±0.03 0.85 2.12 
2 Ibuprofen 40 2.30±0.02 1.75a±0.04 1.4ab±0.04 23.91 39.13 
3 SP-1 50 2.26±0.02 1.72a0.01 1.52ab±0.02 23.89 32.74 
4 100 2.29±0.03 1.7a±0.03 1.5ab±0.03 29.76 35.50 
5 SP-2 50 2.18±0.04 1.9ab±0.04 1.63ab±0.03 12.84 25.22 
6 100 2.36±0.03 1.87ab±0.02 1.59ab±0.02 20.76 32.63 

(one way ANOVA followed by dunetts multiple comparison test) a = significant (P˂0.05) as compared to control, b = significant (P˂0.05) as compared to drug 
SP-1=  Sample collected from Ukhimath, SP-2=  Sample collected from Haldwani 
 

 
 

Fig 1. Acute anti-inflammatory activity of extracts of Curcuma longa collected from Ukhimath (SP-1) and Haldwani (SP-2) 
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Methanolic extracts at doses of 50 and 100 mg/kg body weight 
also possessed significant (P˂0.05) inhibitory effect on 
carrageenan induced paw oedema. Persual of Table 1 and Fig. 
1 revealed that the anti-inflammatory effect of SP1 and SP2 
was dose dependent with minimum at 50 and maximum at 100 
mg/kg body wt. 
 
The development of oedema in the mice hind paw following 
the injection of carrageenan has been describe as a biphasic, 
age-weight dependent agent by the release of  histamine, 
serotonine and bradykinin which act as mediators in the early 
phase of carrageenan-induced inflammation and 
Prostaglandins are involved to increase vascular permeability 
in the late phase of inflammation. This study showed that all 
the doses of turmeric rhizome extracts effectively suppressed 
the inflammation by inhibiting the cyclooxygenase synthesis 
which is nearly similar to anti inflammatory drug Ibuprofen, 
whose mechanism of action is inhibition of the 
cyclooxygenase enzyme. 
 
Antipyretic activity 
 
The results of the antipyretic activity of the methanolic 
extracts of Curcuma longa collected from different places are 
presented in Table 2 and Fig 2. Administration of the yeast to 
the mice produced significant increase in rectal temperature 
18hrs after yeast injection. All the extracta showed antipyretic 
effect like the reference drug Paracetamol.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
However, methanolic extract of Curcuma longa collected from 
Ukhimath (Rudraprayag) showed the maximum reduction in 
increased temperature (73.13%) at dose of 100mg/kg after 
1hour. All the samples revealed significant (p˂0.05) 
antipyretic effects in a dose dependent manner. The maximum 
pyrexia inhibition was observed at 6 hrs. Both the extracts 
showed intense effects like the reference drug paracetamol in 
1hour (72.36%, 73.13%, 65.44% and 69.57%).  In 6th hour, all 
the extracts showed better activity than the reference drug 
Paracetamol but in 3rd hour only extracts of sample SP-1 
showed better activity than the reference drug. Like 
paracetamol, all extracts showed significant antipyretic 
activity throughout the period of six hour. Previous study 
corroborate that the increase in the body temperature 
intensified the lipid peroxidation process which indicates that 
pyrexia is associated with increased oxidative stress. The 
antioxidant supplementation decreased the lipid peroxidation 
processes (Brzezinska and Slebodzinska, 2001).   
 
Conclusion 
 
The herbal preparations used in India traditional medicine can 
be important to understand their use in the past as well as 
nowadays. Knowing that plants have a large number of 
chemical substances, which have several pharmacological 
actions, we studied the anti-inflammatory and antipyretic 
studies of methanolic extracts of turmeric rhizome. Result 
showed that the methanolic extract collected from the 

Table 2. Antipyretic activity of methanolic extracts of Curcuma longa collected from Ukhimath (SP-1) and Haldwani (SP-2) 
 

Groups Treatments Dose mg/kg 
body wt. 

Body temp. before 
administration of drug (˚C) 

Body temp. before administration of drug (˚C) 

-18 hrs 0 hrs 1 hrs 2 hrs 3hrs 6hrs 
1 Control 0.2ml 37.45±0.02 38.61±0.03 38.79±0.02 38.72±0.03 38.7±0.01 38.66±0.03 
2 Paracetamol 33 37.34±0.01 38.6±0.05 37.54±0.03 a   

(84.13%) 
37.48±0.03 a 

(88.88%) 
37.46±0.02 a 

(90.48%) 
37.38±0.02 a 

(96.83%) 
3 SP-1 50 37.36±0.03 38.66±0.03 37.77±0.02 ab 

(72.36%) 
37.68±0.02 ab 

(79.67%) 
37.47±0.02 a 

(91.54% 
37.35±0.02 a  
(100.00%) 

4 100 37.31±0.02 38.65±0.02 37.67±0.01 ab  
(73.13%) 

37.66±0.03 ab  
(79.85%) 

37.41±0.04 a 
(92.53%) 

37.30±0.01 a  
(100.00%) 

5 SP-2 50 37.27±0.02 38.63±0.04 37.74±0.02 ab  
(65.44%) 

37.71±0.01 ab 
(67.65%) 

37.44±0.04 a  
(87.50%) 

37.29±0.04 a  
(98.53%) 

6 100 37.26±0.03 38.64±0.02 37.68±0.02 ab  
(69.57%) 

37.7±0.01 ab 
(68.12%) 

37.4±0.02 a  
(89.86%) 

37.27±0.01 a  
(99.28%) 

(one way ANOVA followed by dunetts multiple comparison test), a = significant (P˂0.05) as compared to control 
b = significant (P˂0.05) as compared to drug, SP-1=  Sample collected from Ukhimath, SP-2=  Sample collected from Haldwani 

 

 
 

Fig. 2. Antipyretic activity of methanolic extracts of Curcuma longa collected from Ukhimath (SP-1) and Haldwani (SP-2) 
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Ukhimath (100mg/kg body wt) showed better result as 
compared to Haldwani extracts, which might be because of 
climatic, edaphic and genetic variation. 
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