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Abstract 

 The present study was carried out to evaluate the antiinflammatory activity of the methanolic tuber and plant 

extracts of Cyperus bulbosus - a coastal sedge. The antiinflammatory activity was investigated  by using carrageenan 

induced rat paw edema. The methanol extracts of plant and  tubers of Cyperus bulbosus were injected at different doses 

such as 100 mg/kg b.wt , 200 mg/kg b.wt and 400 mg/kg b.wt and the effect on inhibition of paw edema was studied. The 

effect was compared with standard drug indomethacin (10 mg/kg b.wt). There was a significant (<0.001) inhibition of 

inflamed hind paw edema volume with the treatment of plant and tuber extracts. The antiinflammatory activity was time 

and dose dependent. There was no inhibition of paw edema in 1hr of treatment. After 3hrs of treatment the inhibition with 

plant and tuber extract is 82.74% and 82.75% respectively. This effect could be attributed to phytocompounds present in 

the extract. The present study established the antiinflammatory potential of Cyperus bulbosus  and its use as 

antiinflammatory agent. 
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I.INTRODUCTON 

 Inflammation is one of the major world health problem today. Inflammatory process 

has two phases acute and chronic. The acute inflammation occurs a few minutes after tissue 

damage. It is characterized by alteration of permeability of blood vessel, extravasation of fluid, 

protein and white blood cells for short period. During this phase mediators like bradykinin, 

serotonin, histamine, tumour necrosis factor –α, Interleukin 6, Interleukin 1β, NO, 

phospholipase, COX 2 (Cyclooxygenase-2) are produced [1]. The failure of management of 

acute phase and an autoimmune response to self antigen may lead to chronic inflammation and 

disease [2]. An uncontrolled and persistent inflammation may result in many chronic diseases 

such as ulcers, asthma, rheumatoid arthritis, chronic peridontitis and cancer [3]. The steroidal 

antiinflammatory, non steroidal antiinflammatory sysnthetic drug (NSAID) and corticosteroids 

are used to treat inflammation has various side effects in the gastrointestinal tract and 
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corticosteroids is a immune suppressants. Nutraceuticals prepared from plants have been used 

to ages to get effective pain relief and herbal drugs are most important now a days of their 

efficacy and safety. There is a great demand for plant medicine due to the recognition of herbal 

plants having few side effects easily available, affordable and better cultural acceptability [4]. 

 Cyperus is a large genus in sedge family widely distributed throughout the world. It 

consists of about 600 species of which 60 species occur in India. They are of great ecological 

and economic importance. Many species used as traditional folk medicine for the treatment of 

stomach problems and inflammatory diseases. The essential oil obtained from the rhizome and 

has its value in perfumery and it is known to possess analgesic, antidiabetic, hepatoprotective 

and spasmolytic properties.  Cyperus esculentus and C.rotundus are studied for their nutritional 

and medicinal properties. They are multipurpose plants used in traditional medicine all over 

the [5]. 

Cyperus bulbosus locally known as “Silanthiarisi” in Tamil. It is an underutilized tuber 

plant in the dry sands of Indian coast. The tubers are eaten by the local people. The GC-MS 

analysis of plant and tuber powder revealed that it is rich in bioactive phytocompounds which 

have anticancer and antioxidative, antiinflammatory and antimicrobial potential [6, 7]. 

Perusal of previous literature revealed that there is no research output on the bioactivity 

of Cyperus bulbosus, therefore the present study is undertaken to evaluate the antiinflammatory 

activity of plant and tuber extracts of Cyperus bulbosus by carrageenan induced paw edema in 

rats. 

II. METERIALS AND METHODS 

Plant Material 

 The plant and tubers of Cyperus bulbosus are collected from the coastal sand of  

Thoothukudi district, Tamil Nadu. The plant is identified and authenticated by Botanical 

Survey of India, Southern circle Coimbatore, India. Voucher Specimen (SMCH-2130, 2132, 
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2132) was preserved in Research Department of Botany, St. Mary’s College (Autonomous), 

Thoothukudi. 

 Preparation of plant extract for antiinflammatory activity 

 The plant (culm, leaf, root ) and the tubers of C.bulbosus were powdered in a 

mechanical grinder. 100gm of plant powder was packed in a soxhlet apparatus and extracted 

with methanol. The methanol extract is concentrated in a rotary evaporator. The concentrated 

methanol extract was used for preliminary phytochemical screening [8] and  antiinflammatory 

activity. 

 Experimental Animals: 

 Adult Wistar Albino rats of either sex 150 – 200 gm body weight were used for the 

present investigation. They were housed under standard environmental conditions at 

temperature (25±2˚C) and light and dark (12:12h). Rats were fed with standard pellet diet (Sai 

Durga Animal Feeds, Bangalore, India) and water and libitum. The food was withdrawn 12 hrs 

before and during experimental hours.  

 Acute toxicity study 

 Acute oral toxicity was performed by following OECD-423 guidelines (acute 

toxic class method), albino rats (n=6) of either sex selected by random sampling were used for 

acute toxicity study 10. The animals were kept fasting for overnight and provided only with 

water, after which the extracts were administrated orally at 5mg/kg body weight by gastric 

intubations and observed for 14 days. If mortality was observed in two out of three animals, 

then the dose administrated was assigned as toxic dose. If mortality was observed in one 

animal, then the same dose repeated again to confirm the toxic dose. If mortality was not 

observed, the procedure was repeated for higher doses such as 50 mg/kg b.wt,100 mg/kg b.wt 

upto 2000 mg/kg b.wt. All experimental procedure was approved by the institutional Ethical 

Committee (NCP/IAEC/2015- 16-13). 

Antiinflammatory activity [9] 

International Journal of Scientific Research and Review

Volume 7, Issue 10, 2018

ISSN NO: 2279-543X

Page No: 632



 
 

Carrageenan induced hind paw edema in rats: 

 Carrageenan  induced rat paw edema is the most commonly used technique for the 

screening of antiinflammatory activity. The test is based upon the ability of the drug to inhibit 

the acute edema produced in the hind paw of the rat after injection of phlogistic substance like 

carrageenan. Albino rats of either sex weighing  150-200 grams were divided into five groups 

of six animals each. The dosage of the drugs administered to the different groups was as 

follows. 

 Group I – Control (normal saline 0.5ml/kg b.wt); Group – II, III and IV – 100 mg/kg 

b.wt,,200 mg/kg b.wt,,400 mg/kg b.wt of plant / tuber extract. 

  Group V- Indomethacin 10 mg /kg b.wt. 

 All the drugs were administered orally. Indomethacin served as the reference standard 

antiinflammatory durg (10 mg /kg b.wt.). Acute inflammation was produced by the 

administration of carrageenan solution in normal saline into the sub plantar tissue of the left 

hind paw of the rat and the right hind paw is served as the control. The paw volume of the rats 

were measured in the digital plethysmograph (Ugo basile, Italy), at the end of 0 min, 60 min, 

120 min and 180 min [10]. The percentage increase in paw edema of the treated groups was 

compared with that of the control and the inhibitory effect of the drugs was studied. The relative 

potency of the drugs under investigation was calculated based upon the percentage inhibition 

of the inflammation. 

Percentage Inhibition = [(Vc-Vt)/Vc] x 100 

Where, 

 Vt = Percentage difference in increased paw volume after the administration of test 

drugs of the rats; Vc = Difference of increased volume in the control groups. 
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Statistical analysis: 

 The data are analyzed one way analysis of variance (ANOVA) using student’s t – test 

statistical methods. For the statistical tests the value of p less than 0.01 and 0.05 were taken as 

significant. 

III.RESULTS 

 The antiinflammatory activity of plant and tuber extracts of Cyperus bubosus had been 

demonstrated by the reduction in inflamed hind paw volume were shown in Table 1 and 2. The 

administration of plant and tuber extract (100 mg /kg b.wt, 200 mg /kg b.wt, 400 mg /kg b.wt) 

significantly (p>0.01 – 0.001) inhibit the carageenan induced paw edema in rats. There was no 

inhibition at one hour of treatment. The inhibition percentage is significant at 3hrs and it is 

dose dependent. The plant extracts at the doses of 100 mg/kg b.wt, 200 mg/kg b.wt, 400 mg/kg 

b.wt inhibit the paw edema by 74.89 %, 79.79 %, and 82.74% repectively at 3hrs. The 

inhibition obtained with tuber extracts on paw edema was  maximum at 400 mg/kg b.wt 

(82.74%) . Maximum percentage of inhibition was observed in 400 mg /kg b.wt treatment for 

both the extracts. These values are comparable to the standard drug indomethacin (81.42% and 

83.75%). 
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Table 1 Effect of methanolic extract of plant / tubers of Cyperus bulbosus on the 

percentage of inhibition in the carrageenan induced paw edema 

 

Groups 

Plant extract 

Edema volume( ml) 
% of inhibition 

after 180 mins 
Dose mg/kg 0 mins 60 mins 120 mins 180 mins 

Group I Normal saline 33.56±1.17 81.56±2.11 102.68±3.27 112.41±3.74 _ 

Group II 100mg/Kg 31.89±0.84 42.59±2.73** 39.54±1.16*** 28.22±0.42*** 74.89 

Group III 200mg/Kg 29.68±1.29 43.92±1.38** 30.28±1.28*** 22.54±1.54*** 79.94 

Group IV 400mg/Kg 32.55±1.31 39.25±1.34*** 28.92±2.03*** 19.39±0.84*** 82.74 

Group V 10mg/Kg 30.64±1.37 41.88±1.48*** 29.12±1.24*** 20.88±1.32*** 81.42 

Tuber extract 

Group I 
Normal saline 32.48±0.27 71.37±2.18 99.36±2.68 131.50±2.17 _ 

Group II 100mg/Kg 30.17±1.68 49.38±1.37** 41.33±1.36*** 33.26±1.03*** 74.70 

Group III 200mg/Kg 32.42±1.37 38.27±0.93** 29.15±1.08*** 25.22±0.83*** 80.82 

Group IV 400mg/Kg 30.55±1.26 34.84±1.48*** 26.83±1.92*** 22.68±1.05*** 82.75 

Group V 10mg/Kg 36.36±1.51 29.49±0.11*** 29.06±0.84*** 21.36±0.25*** 83.75 

Each Value is  SEM ±  5 individual observations  * P < 0.05  ; ** P<0.01 *** P<0.001,Compared paw oedema 

induced control vs  drug treated rats. 

Group I: Normal control:- Mouse given normal saline, orally (by using an intragastric 

catheter tube (IGC)) (Control). 

Group II: Carrageenan induced mice treated with C. bulbosus plant / tuber extract at the 

dose of 100 mg/Kg b.wt.orally by usingIGC 

Group III: Carrageenan induced mice treated with C. bulbosus plant / tuber extract at the dose 

of 200 mg/Kg b.wt.orally by usingIGC 

Group IV: Carrageenan induced mice treated with C. bulbosus plant / tuber extract at the dose 

of 400 mg/Kg b.wt.orally by usingIGC 

Group V: Carrageenan induced mice treated with C. bulbosus plant / tuber extract at the dose 

of 10 mg/Kg b.wt.orally by usingIGC. 
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Fig.1: Effect of methanolic extracts of  plant of  Cyperus bulbosus  on the Carrageenan induced 

paw edema in mice 

I - Normal; II - Plant extract (100 mg/kg b.wt);  III - Plant extract (200 mg/kg b.wt); IV - Plant extract (400 mg/kg 

b.wt);  V - Standard Indomethacin (10 mg/kg b.wt). 

 

Fig 2: Effect of methanolic extracts of  tubers of  Cyperus bulbosus  on the  

Carrageenan induced paw edema in mice 

I - Normal; II - Tuber extract (100 mg/kg b.wt); III - Tuber extract (200 mg/kg b.wt); IV - Tuber extract (400 

mg/kg b.wt); V - Standard Indomethacin (10 mg/kg b.wt); 
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IV.DISCUSSION 

Carrageenan is a carbohydrate obtained from red seaweed [11] and it is widely used to 

induce acute inflammation in animal system. The carrageenan induced inflammation is 

biphasic event. The mediators produced are responsible for inflammation. The mediators of 

early first phase (1hr) are histamine, serotonin, cyclooxygenase (COX1). In the late second 

phase (over 1hr) is mediated by bradykinin and leukotrienes and Nitric oxide synthase, and 

COX2 and result in the production of PGE2 (Prostaglandin E2). PGE2 is a powerful vasodilator 

by its synergistic activity with other vasodilators such as histamine and bradykinin cause 

redness and increased blood flow in the area of inflammation. During carrageenan induced 

inflammation the endogenous pyrogenic cytokines such as tumor necrosis factor (TNF) and 

interleukins (IL-1 and IL-6) are also produced in enhanced level. Nitric oxide synthase and 

COX-2 enzymes are responsible for the production of mediators. The inhibition of edema is 

observed after 1 hr of treatment, so it could be concluded that the extracts of Cyperus bulbosus 

and indomethacin inhibit the synthesis and release of prostaglandins during late phase of 

inflammation [12]. Maximum antiinflammatory activity was observed in the 3rd hour and the 

activity was dose dependent (Fig.1 ).  

The antiphlogistic activity of methanolic plant and tuber extract of Cyperus bulbosus 

could be attributed to the presence of bioactive compounds like steroids, alkaloids, flavonoids, 

glycosides, terpenoids and phenolics [6,7]. Flavonoids have reported to inhibited TNF- a  and 

phospholipase A2 [13]. Triterpenoids suppresses the macrophage function, neutrophils and 

inhibited (NO). Nuclear factor kappa- light-chain- enhancer of activated β cells (NF-kB) 

signaling and PGE2 production responsible for inflammatory response. This inhibition leads 

to managemaent of edema. The Cyperus bulbosus extracts are rich in steroids like stigmasterol, 

sitosterol, campesterol [6, 7] which reduced the inflammation by inhibiting phospholipase A2 

which induces the formation of prostanoids and leukotrienes via COX and lipoxygenase 
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pathway [12]. The phytocompounds act as antioxidants and has antiinflammatory effect [14]. 

Cyperus bulbosus tuber and plant extracts could be used as a alternative in antiinflammatory 

therapy either in managing inflammation or in reducing the side effects of inflammatory drugs.  

V.CONCLUTION 

The extracts Cyperus bulbosus exhibited significant and antiinflammatory activity. The 

phytocompounds responsible for this activity can be isolated charecterized and used as a lead 

in the production of antiiflammatory agent. Further investigation are required to identify and 

isolate the active components.  

REFERENCES 

[1] Shah B.N., Patel, N.P., Pandy P. Roll of leukotriene in inflammation and antileuko 

therapy. Journal of pharmacy Research 1:113-23, 2008. 

[2] Recio M.C Andujan I, Rios JI. Antiinflammatory agents from plants: progress and 

potential. Curr. Med. Chem. 19: 2088- 2103, 2012. 

[3] Nordqvist, C. Inflammation: causes, symptoms and treatment. Medical news today. 

Tilley, L., Coffmam, T.M., Koller, B.H. 2001. Mixed message: modulation of inflammation 

and immense response by prostaglandins and thrombaxanes. Journal of clinical 

investigation. 108: 15-28, 2015. 

       [4] Kamboj V.P., Herbal medici current science Bangal 78: 35- 38, 2000. 

[5] Gupta, M.B., Palit, T.K., Singh N, Bhargava, K.P. Pharmacological studies to isolate 

the active constituents from Cyperus rotundus possessing antiinflammatory, anti-pyretic 

and analgesic activities. Indian Journal of Medical Research. 59: 76–82, 1971. 

       [6] Santhanamari N., Uthayakumari F. & Maria Sumathi B. Phytochemical investigation 

of whole plant extracts of Cyperus bulbosus Vahl by GC- MS analysis. World journal of 

pharmacy and pharmaceutical sciences. Volume 5,Issue 4, 1671-1676, 2016. 

International Journal of Scientific Research and Review

Volume 7, Issue 10, 2018

ISSN NO: 2279-543X

Page No: 638



 
 

     [7] Santhanamari. N, Uthayakumari. F, Bharathy.V and Jothi. R.S. Phytochemical 

characterization of tubers of Cyperus bulbosus Vahl. – A coastal sedge. International 

Journal of Current Biotechnology. 4(2):1-6, 2016. 

   [8] Brindha, P., Sasikala, P. and Purushothaman, K.K. Pharmacognostic studies on 

Merugan kizhangu. Bull. Med. Eth. Bot. Res. 3: 84-96, 1998. 

[9] Winter, C.A., Risley, E.A. and Nuss, G.W. Carrageenan induced oedema in hind paw 

of the rat as an assay for antiinflammatory drugs. Proc. Soc. Exp. Biol. 111: 544-547, 

1962. 

[10] Winter A., Porter C. Effect of alteration in side chain upon anti-inflammatory and 

liver glycogen activities in hydrocortisone esters. J. Am. Pharm. Assoc. 46:515–519, 1957. 

[11] Necas J., Bartosikova I. Carrageenan: a review. Veterinarni Medicina 58: 187 205, 

2013. 

[12] Kamau, J.K., Nthiga, P.M., Mwonjoria, J.K., Ngeranwa , J.J.N.,  Ngugi, M.P. Anti-

inflammatory activity of methanolic leaf extract of Kigelia africana (Lam.) Benth and stem 

bark extract of Acacia hockii De Wild in Mice. Journal of Developing Drugs. 5:2-8, 2016. 

[13] Bhaskar, V.H. and Balakrishnan, N. Analgesic, antiinflammatory properties of 

Argyreia argentea methanol extract in animal model. Journal  of Taibah University for 

science. 3: 1-7, 2009.  

[14] Geronikaki, A.A., Gavalas, A.M.Antioxidants and inflammatory disease: synthetic and 

natural antioxidants with anti-inflammatory activity. Comb Chem High Throughput 

Screen.  9: 425-442, 2000.  

  

International Journal of Scientific Research and Review

Volume 7, Issue 10, 2018

ISSN NO: 2279-543X

Page No: 639




