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Abstract: Inflammation occurs as defensive response, which include physiological adaptions to limit tissue damage and remove the 

pathogenic infections. The ethanolic rhizome extract of D. Hookeri was assessed for its in-vivo anti-inflammatory activity. The 

unfavourable consequences of synthetic medications for treating acute inflammatory diseases serve as a powerful incentive for 

scientists to create novel medications with fewer side effects. The soxhlation extraction technique was used to obtain ethanolic extract 

and the yield of the ethanolic extract of D. Hookeri's rhizomes was 28.27% w/w. The rhizomes of the ethanolic extract of D. Hookeri 

included alkaloids, saponins, tannins, flavonoids, glycosides, phenolic content, terpenoids, and volatile oils, according to the qualitative 

preliminary phytochemical screening. The anti-inflammatory efficacy of the ethanolic extract was evaluated against carrageenan 

induced rat paw edema at different doses (200 and 400mg/kg body weight) orally while indomethacin 10 mg/kg served as standard. The 

changes in the paw volume of rats were measured using mercury Plethysmometer. The significant anti-inflammatory activity was 

exhibited in the rats (p<0.05) by decreasing the paw edema volume. The % inhibition of paw edema by 400mg/kg body weight of the 

ethanolic extract of D. Hookeri extract at 5th hour was 38.14% while the Indomethacin treated rats showed 40.20% inhibition of paw 

edema. The study's findings support the use of this plant in the management of disorders associated with inflammatory diseases.  
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1. Introduction 
 

The world is supplied with a rich abundance of therapeutic 

plants. Herbs have dependably been the primary type of drug 

in India. An immune system's defence against an infection or 

damage is inflammation. Inflammation serves to remove 

toxic and foreign stimuli and to rebuild tissue integrity and 

physiological function. There are two categories of 

inflammation: acute inflammation and chronic 

inflammation. If acute inflammation cannot be resolved, it 

might result in chronic inflammation, which can accelerate 

tissue damage and the ensuing functional consequences. It is 

one of the most prevalent and challenging diagnoses, and it 

typically affects regular individuals. The process of 

inflammation results from tissue injury, which also causes 

venule dilatation, an increase in vascular permeability, and 

the infiltration of cytokines, histamine, and other 

inflammatory substances. 
[1-4] 

 

The mechanism of inflammation involves a series of events 

in which the metabolism of arachidonic acid plays an 

important role. It can be metabolized by Cyclooxygenase 

pathway to prostaglandins and thromboxane A2, or by the 

5lipoxygenease pathway to hydroperoxyl-eicosatetraenoic 

acids (HPETE‟s) and leukotrienes, which are important 

biologically active mediators in a variety of inflammatory 

events. Upon appropriate stimulation of neutrophils, 

arachidonic acid is cleaved from membrane phospholipids 

and can be converted to leukotrienes and prostaglandins 

through 5-LOX or cox pathway respectively. Inhibition of 5-

LOX and COX leads to decreased production of LT and 

PGs, such a drug would have potential to provide anti-

inflammatory and analgesic effects with a reduction in GI 

side-effects. Reactive oxygen species are also a part of 

inflammatory processes, which are initiated by leukocyte 

activation. Therefore, screening of anti-oxidant properties 

may provide important information about the potential 

activity of a drug on inflammatory processes. 
[5, 6] 

 

Inflammation occurs as defensive response, which include 

physiological adaptions to limit tissue damage and remove 

the pathogenic infections. Diseases caused by inflammation 

are an important factor of morbidity and mortality in 

humans. It is a fundamental pathologic process consisting of 

a dynamic complex of cytologic and chemical reactions that 

occur in the affected blood vessels and adjacent tissues 

(connective tissues) in response to an injury or abnormal 

stimulation caused by physical, chemical or biological 

agents resulting in;  

 

1) The morphologic alterations brought upon by the local 

responses.  

2) The destruction or removal of injurious material.  

3) The responses that lead to repair and healing, the so 

called „cardinal signs‟ of rubor (redness), calor (heat), 

tumour (swelling), dolar (pain). 
[5, 6] 

 

D. Hookeri is a robust, rhizomatous perennial herb that may 

grow up to 45 cm long and belongs to the Asteraceae family. 

The Unani system of medicine (USM) has long employed 

the rhizomes of D. Hookeri in a range of dosage forms as a 

carminative, nervine tonic, and heart tonic (energizing and 

exhilarating). It has several heart-related properties, 

including being foetal-protective, antidotary, and very 
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helpful for palpitations. Usually, the rhizomes are used in 

compound compositions that provide body-tonic effects. The 

genus Doronicum has four subspecies and twenty-six 

species that are distributed over North Africa, Europe, and 

Asia. All perennial plants of this genus are rhizomatous. 
[7-15] 

 

2. Material and Methods 
 

Selection of plant  

The herb's traditional medical uses led to its selection. [
11, 12]

 

Furthermore, phytochemicals found in D. Hookeri's 

ethanolic extract suggested that the plant has anti-

inflammatory properties, which led us to choose the 

rhizomes of the plant for the intended purpose. 
[14]

 

 

Collection, identification and authentication of Plant 

material- 

Plant rhizomes were collected from a nearby market in 

Indore, and they were verified by a botanist at APS 

University, Rewa, (M. P.).  

 

Preparation of extracts 

A Soxhlet extractor was used to carry out the extraction. The 

finely ground, air-dried rhizomes of DoronicumHookeri 

were subjected to a 24-hour soxhlation process, which 

involved a hot extraction utilizing ethanol as a solvent at a 

temperature of around 60
o
c. The extract was distilled in a 

porcelain evaporating dish and dried over a boiling water 

bath to produce a dark brown, semi-solid material. 
[14] 

 

Phytochemical screening 

Alkaloids, saponins, tannins, flavonoids, glycosides, 

phenolic content, terpenoids, and volatile oils were the main 

groups of phytochemicals that were qualitatively assessed in 

the ethanolic extract of DoronicumHookeri rhizomes.  

 

Experimental Animals 

Wistar rats, weighing 150-200g were obtained from the 

animal house of Swami Vivekanand college of pharmacy, 

Indore, India. The animals were kept individually in the 

large spacious hygenic cages at 22ºC±3ºC following 12 

hours light and 12 hours dark cycle, allow them, free access 

to water ad libitum and food. Prior to being utilized in the 

research, the animals were given a week to acclimate. The 

experimental protocol was approved by the Institutional 

Animal Ethical Committee of our institute. (Approval No: 

IAEC/SVCP/2023/12) and were strictly in accordance with 

the norms of CPCSEA.  

 

Acute oral toxicity
 [14]

 

The extensive literature review determined that the D. 

Hookeri rhizome extract was safe to use at doses of 300 

mg/kg and 2 g/kg body weight. At both dosages, no 

mortality was seen. As a result, the plant's ethanolic extract 

was shown to have an LD50 of 2g/kg body weight.  

 

Evaluation of Anti-inflammatory activity
 [16, 17]

 

Evaluation of anti-inflammatory activity of the extract was 

carried out using carrageenan induced paw edema in rats. 

 

 

 

 

3. Experimental design 
 

A total number of 20 healthy adult Wistar strain albino rats 

were divided into 5 groups each:  

 

Table 1: Grouping of experimental animals 
S. No. Groups No. of Animals 

1. Normal Control 2 

2. Negative Control 3 

3. Low dose of test extract (200 mg/kg) 5 

4. High dose of test extract (400 mg/kg) 5 

5. 
Standard Drug 

Indomethacin (10 mg/kg) [17] 
5 

 Total 20 

 

Procedure
 [16-17] 

 

Figure 1: Carrageenan Administration in Rats
 

 

The healthy Wistar rats were weighed and marked with ink 

just beyond the Tibio-tarsal junction on both the hind paw. 

Using the mercury displacement method, each rat's initial 

paw volume was recorded. All the rats except normal control 

were pre-treated orally with the test extract solution and 

standard drug. The first group served as normal control 

group and received normal saline orally. The second group 

served as negative control and inflammation was induced by 

injecting 1% carrageenan solution into the sub-plantar 

region of rat right hind paw. All the animals of 3
rd

 test group 

were pre-treated with low dose of D. Hookeri (200mg/kg), 

after 1 hour the rats were injected with 1% carrageenan 

solution into the sub-plantar region of rat right hind paw. All 

the animals of 4
th

 test group were pre-treated with high dose 

of D. Hookeri (400mg/kg), after 1 hour the rats were 

injected with 1% carrageenan solution into the sub-plantar 

region of rat right hind paw. The 5
th

 group served as standard 

were pre-treated with Indomethacin (10mg/kg), after 1 hour 

the rats were injected with 1% carrageenan solution into the 

rat right hind paw.  

 

The volume of paw edema was measured by using mercury 

Plethysmometer immediately after carrageenan injection at 

0, 1, 2, 3, 4 and 5 hours. The average paw volume was 

measured and compared with control and standard groups. 

Reduction in the paw volume in D. Hookeri pre-treated 

groups compared with the control animals was considered as 

anti-inflammatory response.  

 

Statistical analysis 

The findings are given as mean ± S. E. M. One way analysis 

of variance (ANOVA) and the Turkey HSD test were used 
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for the statistical analysis. The results compared with those 

of the standard group and the normal saline treatment animal 

groups. Differences with values of P<0.05 were deemed 

significant for all tests.  

 

4. Results 
 

Extraction 

The yield of the ethanolic extract of D. Hookeri's rhizomes 

was 28.27% w/w.  

 

Qualitative phytochemical analysis of Doronicum 

Hookeri rhizomes extract 
The ethanolic extract of D. Hookeri's rhizomes includes 

alkaloids, flavonoids, glycosides, volatile oils, saponins, 

tannins, and phenolic chemicals, according to the qualitative 

phytochemical study.  

 

Anti-inflammatory response 

 

Inhibition of paw edema in carrageenan induced paw 

edema in rats.  

The in-vivo anti-inflammatory activity of D. Hookeri 

rhizomes ethanolic extract was compared with standard 

Indomethacin and control on an hourly basis up to five hours 

after the induction of inflammation. The results of anti-

inflammatory activity were expressed in mean ± standard 

deviation of inflammation index and percentage edema 

inhibitory activity of rat paw edema, as shown in Table 1 

and 2. It was found that a high dose of D. Hookeri rhizomes 

extract i. e.400 mg/kg has a greater inhibitory effect than a 

low dose i. e.200 mg/kg, with an increase in time. The rats 

were pre-treated with different dose level of ethanolic 

extract and Indomethacin, after 1 hour edema was induced 

by injecting carrageenan solution. During the search for anti-

inflammatory efficacy of low dose and high dose level of D. 

Hookeri ethanolic extract, it was observed that Group-III 

(low dose 200mg/kg) % inhibition of paw edema at 5
th

 hour 

was 32.47% whereas that of Group-IV (high dose 

400mg/kg) at 5
th

 hour was found to be 38.14% which when 

compared to Group-V (Indomethacin 10mg/kg at 5
th

 hour 

was found to be 40.20%. The inhibition % of paw edema by 

400mg/kg body weight of the extract was found statically 

significant (p<0.05) when it was compared with 

Indomethacin treated animals at 1, 2, 3, 4 and 5 hours. The 

highest reduction in the paw volume by the 400mg/kg body 

weight was 38.14% comparable to that of Indomethacin 

(40.20%) at 5
th

 hour.  

 

Percentage inhibition of paw edema by ethanolic test 

extract and standard drug.  

The percentage of paw edema inhibition was calculated by 

using the following formula.  

 

Inhibition of Paw edema (%) = Oc-Ot / Oc X 100.  

Where „Oc‟ is edema volume of control group and „Ot‟ is 

edema volume of treated groups.  

 

Table 2: Data % inhibition of rat paw edema by ethanolic extract from rhizomes of D. Hookeri and Indomethacin 
 % of inhibition of paw edema 

Groups Treatment Dose At 1st Hour At 2nd Hour At 3rdHour At 4th Hour At 5th Hour 

Group-II Carrageenan 0.1% carrageenan 0 0 0 0 0 

Group-III Ethanolic extract 200mg/kg 7.26 13.58 18.18 23.56 32.47 

Group-IV Ethanolic extract 400mg/kg 8.93 17.39 24.59 31.41 38.14 

Group-V Indomethacin 10mg/kg 10.61 18.47 26.73 33.50 40.20 

Note: values are % inhibition of rat paw edema over standard group, p<0.05, (One-way ANOVA followed by Tukey HSD 

test) compared to the control group 

 

 
Figure 2: % inhibition of paw oedema of rats at different time intervals of ethanolic extract of D. Hookeri relative to the 

control group 

 

5. Discussion 
 

In plants, comprising medicinal plants, fruits, vegetables, 

flowers, leaves, roots, and fibers, phytochemicals are 

naturally occurring bioactive substances that function as a 

defensive mechanism against disease or, more precisely, as a 

means of disease protection for plants. The rhizomes of the 

Doronicum Hookeri have been used traditionally in Unani 

system of medicine to cure various ailments largely 

cardiovascular disorder. The anti-inflammatory activity of 

ethanolic extract of rhizomes was evaluated for in-vivo anti-

inflammatory activity in rats. The present study reported 
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significant anti-inflammatory activity against carrageenan 

induced paw edema in rats. Soxhlet apparatus was used to 

obtain ethanolic extract employing ethanol as a solvent. In 

this method, a low dose and high dose (200 and 400 mg/kg) 

of ethanolic extract of rhizomes of D. Hookeri was used as 

test group and the significant anti-inflammatory activity was 

evaluated comparing the test group rats with standard group 

Indomethacin (10 mg/kg) treated rats. The ethanolic extract 

at 400mg/kg showed significant (p<0.05) % inhibition of rat 

paw edema. The ethanolic extract 400mg/kg treated rats 

inhibited 31.41% and 38.14% rat paw edema at 4
th

and 5
th

 

hour while Indomethacin 10mg/kg treated rats showed 

33.50% and 40.20% inhibition of rat paw edema in 

carrageenan induced rat paw edema.  

 

6. Conclusion  
 

The present study reported that the ethanolic extract of 

rhizomes of D. Hookeri exhibits anti-inflammatory activity. 

The anti-inflammatory activity may be attributed to the 

presence of phytochemicals such as alkaloids, saponins, 

tannins, flavonoids, glycosides and phenolic content, present 

in the ethanolic extract of the rhizomes of D. Hookeri. 

Carrageenan induced paw edema in rats is most commonly 

and widely used anti-inflammatory model for evaluating 

anti-inflammatory activity. The results of this investigation 

indicate that the ethanolic extract 400mg/kg has a marked 

38.14% inhibition of rat paw edema at 4
th

 and 5
th

 hour as 

compared to standard group.  
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