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8.1. Introduction 

In traditional practice, medicinal plants are used to control inflammation in many 

countries. This has caused an increase in the number of experimental and clinical 

investigations directed towards the validation of the anti-inflammatory properties which 

are putativ~ly attributed to these remedies1
'
2

• The inflammatory mechanisms in the body 

are very complicated and they cannot ~ attributed to a single mediator or factor. 

Inflammation mediatQrs, such as histamine, serotonin, arachidonic aeid metabolites and 

quinines, are known to have a major role in generation of the inflammatory teaGtions3
.4. 

Inflammatory process has two phases: acute and chronic. Acute inflammation is 

characterized by fever, pain, and edema, while chronic inflammation is characterized by 

cellular proli:feration5
• Complement system, fibri."'iolytic system and hyaluronidase 

enzyme are activated in plasma during intlammation6
• Hyaluronidase activity in blood is 

~ncreased during inflammation and 1he decrease in inflammation parallels a decrease in 

hyaluronidase activity7
• Models of acute inflammation, which induce inflammation by 

administration of formalin, dextran, histamine, serotonin, bradykinin. prostagt~in and 

c~geenan are used to investigate anti-inflammatory effects of drugs8
• Carrageenan

induced inflammation model is a COX-dependent reaction and is used to determine COX 

inhibition9
. Prolonged uses of both steroidal and non-steroidal anti-inflammatory drugs 

are well known to be associated with peptic uker fonnation10
• Hence, search for new 

anti.r..inflammatory agents that retain therapeutic efficacy and yet are devoid of these 

adverse effects is justified. There is much hope of finding active anti .. inflammatory 

compounds ftom indigeno-qs plants as th<:se are still used in therapeutic.s despite the 

pr<>gtess in conventional chemistry and pharmacology in producing effective drugs. 

Hemaldrugs are being proved as effective as synthetic drugs with lesser side effects. The 

enzyme, phospholipase A2, is known to be responsible for the fonnation of m.ed~tors of 

inflammation such as prostaglandins and leukotrienes which by attracting poly

morphonuclear leucocytes to the site of inflammation would le~ to tissue damage 

probably by the release of free radicals. Phospholipase A2 converts phospholipids in the 

cell membrane into amchidonic acid, which is highly reactive and is rapidly metabolized 

by Gycloxygenase (prostaglandin synthase) to prostaglandins, which are major 

components that induce pain and inftammation11
•
12

• 
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Rheumatoid arthritis is a highly variable, chronic inflammatory condition affecting 

mostly diarthl'odial (hinge-like) join"ts but often with articulat and systemic involvement. 

The available data indicate that 76% of patients with rheumatoid arthritis are taking 

NSAIDs13'14 • Apart ftorn treating the underlying disease, it is necessary to relieve 

patient's pain. This has led to major improvements in the treatment of acute and chronic 

pain. In the pharmacological treatment of atute pain, aspirin-like and morphine-like 

drugs still form the cornerstone of most therapies15
• There was a controversy about the 

anti-inflammatory effect of Harpagophytutn procumbens (devil's claw), an herbal product 

marketed in Canada and Europe, as a home remedy fur relief of arthritic diseases. 

Recent studies suggest that Harpagophytum procumbens has anti-inflammatory and 

analgesic effect. Extract of Harpagophytum procumbens have become the focus of 

research as a potential therapeutic agent in the treatment of rheumatic arthritis and pain 

due to its favorable side effects profile compared to synthetic altematives16
• 

Harpagophytum procumbens was eftective in the treatment of osteoarthritis and reduced 

the need for analgesic and NSAIDs therapy17
• Treatment of800 mg of the extract, three 

times daily with total dose of not more than 2400mg per day has been accompanied by 

reduction of pain18
. Harpagophytum procumbem; can probably help many of those who 

suffer from low back pain with fewer s~de effects than NSAIDs treatment that are 

troublesome in the elderly, at a cost that is certainly not ex:cessive19
• m lndian system of 

m~icine, a large number of drugs of either herbal or mineral origin have been advocated 

for various types of 4iseases and other different unwanted conditions in humans20
• 

AyU:rveda is one of the traditional systems of medicine practiced in India and Sri Lanka 

and can be traced back to 6000 BC21
• Ayurvedic medicines are largely based upon herbal 

and het'bomineral preparations and have specific diagm1stic and therapeutic principles 22
• 

Inflammation is a disorder involving localized increases in the number ofleukocytes and 

a variety of complex mediator molecules23
• Prostaglandins are ubiquitous substances that 

indicate and modulate cell and tissue responses involved in inflammation, Their 

biosynthesis has also been implicated in the pathophysiology of cardiovascular diseases, 

cancer, colonic- adenomas and Alzheimer's disease24
,2

5• 

Medicinal plants are believed to be an important source of new chemical substances with 

potential therapeutic effects26
'
27

• The research into plants with alleged folkloric use, as 
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pain relievers, anti-inflammatory agents, should therefore be viewed as a fruitful and 

logical research strategy in the search for new analgesic and anti-inflammatory drugs;!8
• 

Scientific interest itt medicinal plants has burgeoned in recent times due to increased 

efficiency of new plant derived drugs and rising concerns about the side effects of 

conventional medicine .. Inflammation is seen in conditions such as Alzheimer's disease, 

cancer, irritable bowel syndrome and hepatic diseases. It is believed that controlling 

inflammation may help to alleviate these conditions or even prevent them29
• An attempt 

was made in this present study to assess the efficacy of two indigenous herbs for their 

anti,..inflammatory activity in rats. Thqs the present investigation was carried out to 

evaluate the anti-inflammatory potential of K. rotunda and E. cannabinum. 

8.2. Materials and methods 

8.2.1. Plant materials 

Methanol extracts of rllizomes of K. rotunda and leaves of E. cannabinum were subjected 

as test drug in these experiments. 

8.2.2. Drugs and ~hemitals 

Carrageenan and Indomethacin was obtained from Sigma-Aldrich, Germany. AU the 

solvents used were of analytical grade procured from E. Merck. MumbaL 

8.2.3. Experimental anbnals 

Albino rats of Wistar strain (150-200g) of either sex were procured from the central 

anim~l house of the Institute. They were housed in standard polypropylene cages .and 

k~pt under controlled room temperature (24±2°C); reJative humidity 60-70%) in a 12h 

Hght-dark cycle, The rats were given a standard laboratory diet and water ad libitum. 

Food was withdrawn llh before artd during the experimental boors. All experimental 

protocols were approved by the institutional animal ethics committee (IAE.C). 
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8.3 .. Screening of Anti-inflammatory activity by using Carrageenan Induced 

Rat Paw Edema 

8.3.1. Anti-intlamm~tory activity of methanol extract of rhizome ofK. rotunda 

Anti-tnflanunatozy activity was assessed by the method described by Winter et. al.30
• The 

rats were divided into four groups of six animals each. First group (negative control) 

received 0.2ml/l00g b.w. ofO.S% w/v solution ofSQdium CMC in normal saline, second 

group (positive control) received lOmglkg p.o. indomethacin. The third and fourth group 

received methanolic extract (2()0, 400mglkg p.o.) of K. rotunda respectively. After lh, 

the rats were challenged with subcutaneous injection of 0 J ml of 1% w/v solution of 

carrageenan into the plantar side of the left hind paw. The paw was marked with ink at 

the level of lateral malleolus and immersed in mercury cup up to the mark. The 

plethysmograph apparatus used for the measurement of rat paw volume was that of Singh 

and Ghosh31
• The paw volume was mea.sur¢d immediately after injection (Oh) and then 

every hour till 3h after injection of carrageenan to each group. The difference between 

the initial and subsequent reading gave the actual edema volume. Percent inhibition of 

inflammation was calculated using the formula, 

%inhibition= JOO (1-Vt/Vc) 

Where 'Vc' represents edema volume in control and 'Vt' edema volume in groups treated 

with test extracts. 

8.3.2. Ann ... intlammatory activity of methanol extract of leaves of E. cannabinum 

The anti-inflammatory activity of methanol extract of E. cannabinum leaves was 

detennined as per the methods described above in 8.3.1 forK. rotunda. 

8.4. Statistical analysis 

All the experimental data were expressed a.s mean±SEM. The statistical significance of 

the differences was accessed with one way ANOV A. Differences with P values less than 

0.05 was considered as significant. 
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8.5. Results 

The anti-inflammatory effect of K. rotunda is represented in table-8.1 and the effect of 

E. cannabinum is shown in tallle-8.2. the methanolic extract of both K. rotunda and 

E. cannabinum exhibited significant (p<0.05) anti-inflammatt>ry activity at doses of 200 

and 400mglkg body weight orally. As shown in table-.8.1 and table-8.2 methanolic e1{tract 

of K. rotunda and methanolic extract of E. cannabinum exhibited inhibition in rat paw 

oedema by 21.36% and 18.50% for 200mg/kg body weight and 50.97% and 47.56% for 

400mglkg body weight respectively whereas standard drug indomethacin sho~d 53.77% 

and 50.62% respectively. 

The present stUdy indicates the potential of these herbal drugs as anti-inflammatory 

drugs. Sl,lch drugs can successfully be used in various inflammatory diseases. The activity 

may be attributed to the inhibition of the COX-2 enzyme or inhibition of the activation of 

transcription factors. It can be concluded that all tlle extracts have potential to act as anti

inflammatory agents due to presence of flavonoids as active constituent. It can be 

concluded that both the extracts have potential to be explored as anti-inflammatory 

agerits. 
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Table ... S.t. The effect ofmethauolic extract ofK. rotunda on Carrageenan induced 
edema in rats 

Volume ofmereury displaced iuall. (± SEM) 

Treatmeat Dose &br lbr lhr 3hr % 
(X±SEM) (X::t:SEM) (X±SEM) (X±SEM) inbibitioD 

ofpawof 
edema 

Control 0.5% 
w/v sodium 0.2ml/1 OOg 0.996±0.048 1.297±0.032 1.607±0.029 1.712±0.036 -

CMC 

fudomethaein lOmg/kg 0.990±0.038 1.214±0 .021 1.463±0.024 1.341±0.028 53.77 

Plant extmct 200mg/kg 0.997±0.037 1.262±0.017 1.523±0 .011 1.560±0.031 21.36 

Plant ex.tmct 400mglkg 0.993±0.026 1.238±0.023 1.489±0.041 1.344±0 .036 50.97 

One way ANOV A 

F 0.315 All values are statistically significant respect to control at 

5% level of significance 
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TabJe .. 8.2. 'rlte etfect of methanolie extraet of E. canabinum o• Carrageena~t ~ 
iudueed edema in rats 

Volume ofmereury displaeecl in mi. (::i: SEM) 

Treatmeat Dose &hr lhr lhr 3hr % 

(X:I:SEM) (X::i:SEM) (X::i:SEM) (XxSEM) inhibition 
ofp'aw of 

edema 

Control 
(0.5%w/v 

0.2mlll00g 0.988±0.029 1.292±0.034 1.611±0.031 1.707±0.036 ~ 

sodium 
CMC) 

Indomethacin lOmg/kg 0.979±0.031 1.213::1::0.024 1.448±0.028 1.334±0.020 50.62 

Plant extract 
200mglkg 0.986±0.019 1.274±0.019 

200mglkg 
1.493±0.027 1.572±0.029 18.50 

Plant extract 
400mglkg 0.984±0.036 1.241±0.041 

400mglk.g 
1.483±0.036 1.361±0.040 47.56 

One way ANOVA 

F 0.238 All values are statistically significant respect to control at 

5% level of significance 
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