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Abstract 

Aim: The present research work was carried out to isolate and identify the chemical constituent 

responsible for the antinflammatory activity of Russelia equisetiformis.  

Method: Isolation was carried out using column chromatography. The structure of the isolated 
compound was identified and established using the available spectroscopic techniques 

including high-resolution electron mass spectrum. The anti-inflammatory activity was 

evaluated using egg albumin-induced paw edema, formaldehyde–induced arthritis and cotton 
pellet granuloma in-vivo tests. Prednisolone was used as a standard drug.  

Results: Lupeol was isolated as colorless crystals (mp 213-215OC). Lupeol at the doses of 10, 

20, 40 mg/kg produced significant (P<0.05) and dose-dependent inhibition of egg albumin-
induced edema and edematous response to arthritis. In chronic model of granuloma pouch in 

rat, lupeol (20 and 40 mg/kg), significantly (P<0.05) and also dose-dependently reduce the 

granuloma weight.  

Conclusion: These findings suggest that lupeol isolated from extract of Russelia equisetiformis 

possesses anti-inflammatory activity in acute and certain aspects of chronic inflammation. 
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INTRODUCTION 

Russelia equisetiformis (Schlect & Cham) belongs to 

the family Scrophulariaceae [1]. It is a native of 

Tropical America, commonly known as firecracker, 

coral and fountain plant and may be cultivated easily, 

freely naturalized in sandy clearings, long streets, 

roadsides and grow accidentally in quite a number of 

places by the roadsides [2, 3]. It is an evergreen shrub 

with tiny dark green leaves, scale-like in structure, 

growing on thin rush-like stems. The branches are 

arched, bearing 1-2 inch long tubular flowers. The plant 

blooms abundantly round the year, if given optimum 

conditions [4].  Medicinally, the plant is used for the 

treatment of diabetes and leukemia in Southwestern, 

Nigeria [5]. Personal communication with the tribes in 

this part of Nigeria revealed that, the whole plant is 

used for the treatment of pain and inflammation.  

The methanol extract of the whole plant is reported to 

have both analgesic and anti-inflammatory activities 

[6]. Phytochemically, the plant is reported to contain 

triterpenes of lupane type [7]. The aim of this study is 

to isolate compound responsible for the 

antiinflammatory activity of Russelia equisetiformis.  

Therefore, the major compound of n-hexane extract of 

R. equisetiformis was isolated and identified as lupeol 

and was studied for anti-inflammatory activity. 
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MATERIALS AND METHODS 

The experimental protocols and procedures used in this 

study were approved by the Ethical committee, 

University of Ibadan, Ibadan, Nigeria and conform to 

the guideline of the care and use of animals in research 

and teaching (NIH publications no 85-93, revised 

1985).  

Plant material 

The plant sample was collected in the month of 

October, 2010 from Bodija in the South West of 

Nigeria. The plant was identified in the herbarium of 

the Forest Research Institute; Ibadan, Nigeria, where 

voucher specimen was deposited with voucher‘s umber 

106998. The plant sample was air-dried at room 

temperature, and reduced to powdery form using 

electric blending machine. 

Extraction and isolation of lupeol 

A 400 g of powdered whole plant material of R. 

equisetiformiswas extracted with 100%methanol in the 

cold for 72 h; it was filtered and concentrated to 

dryness using rotary evaporator. The crude methanol 

extract was re-dissolved in water and partitioned 

successively with four organic solvents to obtain n-

hexane, dichloromethane, ethylacetate and n-butanol 

fractions. These fractions were screened for 

antiinflammatory activity using the method described 

in the section on antiinflammatory tests. The n-hexane 

was found to be the most active fraction. 10g of hexane 

fraction packed in a column (92x6cm) with silica gel 

60 (0.2-0.5mm) and was bulked using 100% hexane 

and subsequently hexane: ethylacetate at ratio 90:10, 

80:20 and 70:30. Fractions obtained were into 3 

different subfractions. The fraction (2.23g) showing 

TLC profile of lupeol was purified in a column 

(36x1.5cm) using silica gel 60(0.040-0.06mm) eluted 

with 50% hexane: ethylacetate in step 85:15, 75:25 and 

65:35. TLC was sprayed with 1 % vanillinsulphuric 

acid reagent and heated to 110o C for 5 min to confirm 

the presence of lupeol. The structure of compound was 

established using the available spectroscopic 

techniques including high-resolution electron mass 

pectrum 1H NMR (δ [CDCl3 300MHz, 298K], 13C 

NMR. (δ[CDCl3 Hz, 298K]. Rf 0.32(hexane: Ethyl 

acetate 9:1 v/v). The isolated compound obtained was 

freshly prepared as a fine homogenized suspension in 

Tween-80 (2% v/v). 

Animals 

Wistar rats of either sex weighing about 120-160 g, 

divided into groups of six animals each, were used for 

this study. The animals were housed in a well 

ventilated pre- clinical animal house, College of 

Medicine, University of Ibadan, and were acclimatized 

in the laboratory for two weeks before experimentation, 

and fed with standard diet (Ladokun Feeds Nigeria Ltd) 

and water ad libitum.  

Evaluation of Anti-inflammatory activity 

Egg albumin-induced paw edema in rats  

The rat paw edema method as described by [8] was 

used. Acute inflammation was measured in terms of 

change in volume of the rat hind paw [9] induced by 

sub-plantar injection of egg albumin [10 11] Animals 

of six per group received 10, 20 or 40 mg/kg of lupeol 

administered intraperitoneally. Thirty minutes later, 

edema was induced with 0.1 ml of fresh undiluted egg 

albumin injected into the sub plantar region of the right 

hind paw of the rats. The volume of distilled water 

displaced by the treated paw was measured before and 

after 3 and 24 h induction of edema. Control groups 

received either equivalent volume of vehicle ((2% v/v) 

or prednisolone (5 mg/kg). Inflammation was assessed 

as the difference between the zero time volume of the 

treated paw (Vo) and the volume at various times (Vt) 

after the administration of the phlogistic agent. 

Percentage inhibition of edema was calculated using 

[12 13] relation.  

Inhibition of edema (%) = 100 x (1- ) 

Where a = mean paw volume of treated rats at various 

time after egg albumin injection; x = mean paw volume 

of treated rats before egg albumin injection; b = mean 

paw volume of control rats at various time after egg 

albumin injection; y = mean paw volume of control 

before albumin injection 

Arthritis induced by formaldehyde in rats 

The formaldehyde-induced arthritis method of [14] was 

used. On day 1, adult rats of six per group received 10, 

20 or 40 mg/kg of lupeol administered i.p. Thirty 

minutes later; arthritis was induced by sub plantar 

injection of 0.1 ml of 2.5% formaldehyde solution and 

repeated on day 3. Arthritis was assessed by measuring 

the volume of distilled displaced by the paw before 

induction of arthritis and after induction once every day 

for 10 days. Control animals received either i.p. 

Prednisolone (5 mg/kg) or equivalent volume of 

vehicle (2%, v/v Tween 80). The edematous response 

was quantified as the area under the curve (AUC) of the 

time-course of the arthritic event. The AUC was 

calculated using the trapezoidal rule. The level of 

inhibition of arthritis was calculated using the relation 

 [1- ] x100 

Where AUCt = AUC of the control group; AUCt = 

AUC of the treated group. 

Cotton-pellet granuloma test in rats 

The effect of lupeol isolated from the plant
, 
s extract on 

chronic inflammation was evaluated using cotton-pellet 
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granuloma test in rats [15]. On day 1, rats received 10, 

20 or 40 mg/kg i.p. of lupeol. Control animals received 

either Prednisolone (5 mg/kg) or equivalent of vehicle 

(2% v/v Tween 80). Thirty minutes later autoclaved 

cotton pellets 50±1 were implanted on the back of the 

rats under diethyl ether anesthesia. Drugs were 

administered daily for 7 days. On day 8, animals were 

killed by overdose of ether. The pellets were dissected 

out, dried in an oven at 60
o
 Cand weighed to determine 

the level inhibition of granuloma. The level of 

inhibition of granuloma tissue development was 

calculated using the relation: 

x 100 

Data analysis 

Data were expressed as mean ± SEM. Statistical 

analyses was performed by one-way, ANOVA 

followed by Dunnett
, 

s test. P values < 0.05 were 

considered significant 

RESULTS 

Characteristically, lupeol showed a violet spot on TLC 

when sprayed with 1 % vanillin-sulphuric acid reagent 

and heated at 110
o
 C for 5 min. Lupeol was isolated as 

colorless crystals (mp 213-215
O
C). The spectral data 

was found in accordance with the literature data of 

lupeol [16 17].The 
13

C NMR spectra showed 28-carbon 

atoms giving a characteristic of pentacyclic saturated 

system and only one unsaturated carbon absorption at δ 

150.9 ppm for alkenes. The hydroxyl carbon was found 

at δ 78.9. The compound was identified by comparison 

of its NMR spectrum with literature for Lupeol, a 

pentacyclic compound already isolated from other 

plants (Fig. 1)  

1
H NMR (CDCl3): δ 0.70 (3H, s); 0.76 (6H, s); 0.80 

(3H, s); 0.92 (3H, s); 1.00 (6H, s);  

13
C-NMR (CDCl3): δ 40.0 – 48.2(C); 55.3 (CH, t); 50.4 

(CH, t); 25.1 (CH2, d); 150.9 (CH2, s); 15.4 – 20.9 

(CH3, s); and 78.9 (ROH, t).  

Lupeol produced dose-dependent inhibition of egg 

albumin-induced paw edema at10, 20 and 40 mg/kg 

after 24 h as compared to prednisolone (5 mg/kg) 

(Table 1). Investigation of the effect of lupeol on the 

proliferative phase of inflammation revealed that lupeol 

isolated from the hexane fraction demonstrated 

significant (P>0.05) inhibition of global edematous 

response to formaldehyde-induced arthritis in a dose-

dependent manner, with maximum inhibitory effect of 

56 %, greater than a standard anti-inflammatory steroid 

drug,  prednisolone ( 50.8 %) (Table2). However, in the 

cotton pellet granuloma test, lupeol was not much 

effective as standard anti-inflammatory steroid drug 

(prednisolone) in inhibiting the growth of granuloma 

tissue (Table 3). 

 

Table 1.Effect of lupeol isolated from R. equisetiformis on egg albumin-induced edema 

Treatment Dose mg/kg  Or mg/kg 
Edema volume (ml) % inhibition 

3 h 24 h 3 h 24 h 

Control (2%Tween80 10 0.36± 0.01 0.31±0.01 - - 

Lupeol 10 0.34±0.01 0.24±0.01* 5 23 

 20 0.32±0.01 0.21±0.01* 11 33 

 40 0.28±0.01* 0.18±0.01* 23 44 

Prednisolone 5 0.25±0.01* 0.15±.0.01* 31 55 

*P< 0.05 vs. Control. Values of edema are mean ± S.E.M (n =6) 

Table 2. Effect of lupeol isolated from R. equisetiformis on formaldehyde-induced arthritis in rats. 

Treatment Dose mg/kg  Or mg/kg Edema volume (ml) % inhibition 

Control (2%Tween80 10 4.59±0.06 - 

Lupeol 10 2.52± 0.03* 45.0* 

 20 2.18±0.03* 52.5* 

 40 2.01±0.03* 56.0* 

Prednisolone 5 2.33±0.03* 50.8* 

*P< 0.05 vs. Control. Values of edema are mean ± S.E.M (n =6) 
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Table 3. Effect of lupeol isolated from R. equisetiformis on cotton pellet granuloma 

Treatment Dose mg/kg  or mg/kg 

Cotton pellet granuloma  

Weight ofgranuloma (mg)  % inhibition 

Control (2%Tween80) 10 186.67±1.21 - 

Lupeol 10 171.34±1.24 8.0 

 20 145.52±2.02* 22* 

 40 128.15±2.24* 31* 

Prednisolone 5 92.3±1.65* 50.6* 

*P< 0.05 vs. Control. Values of granuloma weight shown are mean ± S.E.M (n =6) 

 

DISCUSSION 

Anti-inflammatory drugs, presently available for the 

treatment of various inflammatory disorders have one 

or more adverse or side-effects [18].The  presence of 

anti-inflammatory activity in triterpenes seems 

interesting, since they possess hydro-aromatic ring 

system, which is more or less similar to that of steroidal 

antiiflammatory drugs, devoid of side-effects [19]. The 

inhibition of lupeol of the acute phase of edema caused 

by egg albumin, suggests that lupeol may suppress both 

the early and later phases of the acute inflammatory 

response. The lupeol may have inhibited the release or 

actions of the various chemical mediators such as easily 

histamine, 5HT, kinins and prostanoids known to 

mediate acute inflammation induced by phlogistic 

agents such as egg albumin.[20 21, 22, 23, 24, 25]. The 

disparity in the activity in the two chronic 

inflammatory models (formaldehyde-induced arthritis 

and cotton pellet granuloma), suggests that lupeol may 

predominantly affect certain aspects of inflammatory 

response associated with formaldehyde arthritis, while 

exerting little or no effect on the process involved in 

granulomatous inflammation. Granuloma of chronic 

inflammation comprises an accumulation of modified 

macrophages arranged in small clusters or nodular 

collections or surrounded by a cuff of lymphocytes [26] 

and is a consequence of cell-mediated immunity [27]. 

The inability of lupeol to inhibit granulomatous 

inflammation may be due to its inability to inhibit the 

accumulation of macrophages and lymphocytes in 

chronic inflammation and therefore has no effect on 

cellular mediated immune responses. However, these 

macrophages and lymphocytes at the inflammation or 

injury site are known to secrete peptide growth factors 

(PGF), which partly mediate the process of healing and 

repair [28]. It implies therefore, that lupeol may 

promote tissue repair by mediating the pro-healing 

actions of PGF, inhibit the expression of tissue necrotic 

factor (TNF), which is known to exacerbate the later 

stage of formaldehyde-induced arthritis [14]. Necrotic 

tissue on its own can perpetuate inflammation through 

several mechanisms such as the release of mediators 

from dead or dying passenger leukocytes.[29] Thus, it 

is possible that lupeol isolated from R. equisetiformis 

may modulate the arthritis event through mediators‘ 

release inhibition by preventing formaldehyde-induced 

tissue necrosis as well as tissue destruction seen in 

arthritis. However, it may have little inhibitory effect 

on cellular response associated with chronic 

inflammation.  Also in arthritis, there is increase in the 

level of lipid peroxide, superoxide dimutase (SOD), 

glutathione peroxidase (GPx) and catalase (CAT).[30].  

Lupeol and its esters have been reported to reduce the 

level of the above mentioned enzyme involved in lipid 

peroxidation in arthritic-induced animals [31]. 

Therefore, it is not unlikely, that lupeol isolated from R. 

equisetiformis extract demonstrated its anti-arthritic 

action, by reducing the alterations induced in arthritic 

animals in the levels of lipid peroxide, SOD, GPx and 

CAT. In summary, the major compound isolated from 

the hexane extract of R. equisetiformis possesses anti-

inflammatory activity and may be the reason for its 

traditional use in inflammatory disease conditions. This 

study confirms that, the compound responsible for the 

anti-inflammatory activity is lupeol.     

REFERENCES 

1. Daziel JM. In: The useful plants of West Tropical Africa 

Crown Agents for the colonies London 1948; pp. 612. 

2. Skyes WR. Contribution to the flora of Niue. New 

Zealand Department of Scientific and Industrial Research 

Bulletin 1970; 200pp  . 192 

3. Smith AC. FloraVitiensis nova: A new flora of Fiji, 

Lawai, Kauai Hawaii. Natural Tropical Botanical Garden 

19915:77-78 

4. Fosberg FR, Sachet MH, Oliver RI. A geographical 

checklist of the Micronesian dicotyledonous. Micronesian 

1979;15:250 

5. Oladeinde OF. Phytochemical Screening of 

Cnidoscolusaconitifolius and Russelia equisetiformisUsed 

for the Treatment ofDiabetes and Leukemia in 

Southwestern Nigeria. In: African Healing Wisdom: 

From Tradition to Current Application and 

Research.International Conference Washington D.C 2005 



Journal of Intercultural Ethnopharmacology 2012; 1(1):25-29 

http://www.jicep.com   29 

6. Awe EO, Makinde JM, Olajide OA. Wahkeel OK. 

Evaluation of anti-inflammatory and analgesic activity of 

Russelia equisetiformis. Inflammopharmacol. 2005; 12:  

399-405. 

7. Burns D, Reynolds WF, Reese PB, Enriquez RG. 

Phytochemical screening of Russelia equisetiformis. 

Maqgn. Reson. Chem.2001; 387:488-93. 

8. Shu XS, Gao ZH, Yang XL. Anti-inflammatory and anti-

nociceptive activities of Smilax china L. aqueous extract. 

J Ethnopharmacol. 2006; 103: 327-332 

9. Backhouse N, Delporte C, Negrete R, Salinus P, Pinto A, 

Arevena S, Cassels BK. Anti-inflammatory and 

antipyretic activities of Cascuta chilensis, Cestrum 

parqui, and Psolarea glandulosa. Intl. J. Pharmacogn. 

1996 34, 53-57 

10. Ekpendu TO, Akah PA, Adesomoju AA, Okogun JI. 

Anti-inflammatory and antimicrobial activities of 

Mitracarpus scaber extracts. Intl. J. of Pharmacogn. 1994 

32, 191-196. 

11. Okoli CO, Akah PA. A pilot evaluation of the anti-

inflammatoryactivity of the leaf of Culcasia scandensa 

traditional anti-rheumaticagent. Journal of Alternative 

and Complementary Medicine 2000; 6,423-427. 

12. Ahmed MM, Qureshi S, Al-bekairi AM, Shah AH, Rao 

RM. Anti-inflammatory activity of Caralluna tuberculata 

alcoholic extract.Fitoterpia 1993; 64, 359- 362. 

13. Perez GRM. Anti-inflammatory activity of Abrosia 

artemisiaefolia and Rheo spathaceae. Phytomed.1996 3, 

288-167. 

14. Winter AC, Porter CC. Effects of alterations in side chain 

of hydrocortisone esters. Journal of American 

Pharmaceutical Association Science Ecology 1957; 46, 

515-519. 

15. Sholichin M, Yamasaki K, Kasal R, Tanaka. O., 13C 

NuclearMagnetic resonance of lupine-type triterpenes, 

lupeol, betulin and betullinic acid. Chem Pharm Bull 

1980; 28: 1006-8. 

16. Reynolds WF, Mclean S, Poplawski J, Enriquez RG, 

Escobar LI Leon I. Total assignment of 134C and IH 

spectra of three isomeric triterpenol derivatives by 2D 

NMR. Tetrahedron 1986 42:3419-28. 

17. Flower RJ, Moncada S, Vane JR. Analgesic, anti-

pyreticsand anti-inflammatory agents: drugs employed in 

the treatment of gout. In: Goodman LS Gilman A, 

Editors. The Pharmacological Basis of Therapeutics, 

Macmillan. New York, 1980 p.682. 

18. Gupta MB, Bahalla TN, Gupta GP, Mitra CR, Bhargava 

KP. Anti-inflammatory activity of natural products (1) 

Triterpenoids. Eur.J. Pharmacol. 1969; 37, 191-195. 

19. Damas J, Bourdon V, Remade-Volon G, Adam A. Kinins 

and Peritoneal exudates induced by carrageenan and 

zymosan. Brit. J.Pharmacol. 1990 101, 418-422. 

20. Raychaudhuri A, Colombo C, Pastor G, Wong M, Jeng 

AY. Effect of capsaicin on carrageenan-induced 

inflammation in rat pleurisyand exudate substance P 

level. Agents Actions 1991 34, 347-349. 

21. Utsunomiya L, Nagai S, Ohii-shi S. Sequential 

appearance of IL-1 and IL-6 activities in rat carrageenan-

induced pleurisy. J. Immunol.1991: 147, 803-1809. 

22. Dumas J, Bourdon, Remade-Volon G. Influence of a long 

acting bradykinin antagonist HOE B140, on acute 

inflammatory reactions in the rat. Eur. J. Pharmacol. 

1992; 211, 81-86. 

23. Ialenti A, Iamaro A, Moncada S, Di Rosa M. Modulation 

of Acute inflammation by endogenous nitric oxide. Eur. J. 

Pharmacol. 1992, 211, 177-182. 

24. Fernandez MA, de lasHeras B, Garcia MD, Saenz MT, 

Villar A. New insights into the mechanism of action of 

the anti-inflammatory triterpeneslupeol. J. Pharm. 

Pharmacol. 2001; 53:1533-9. 

25. Whaley K, Burt AD, Inflammation, healing and repair. 

In: MacSween, R.M.N., Whaley, K. (Eds.), Muir‘s 

Textbook of pathology, 13th ed. Arnold, London, 1996 

pp. 112-165. 

26. Cotran RS, Kumar V, Collins T. Robbin‘s Pathological 

Basis of Disease, 6th ed.W.B. Saunders Co., Philadephia, 

1999. pp.54-92. 

27. Majno G, Joris L. Cells, Tissues and Disease: Principles 

of General Pathology. Blackwell Science, Cambridge, 

1996. Pp.429-463. 

28. Geetha T, Varalakshimi P, Latha RM. Effect of 

triterpenes from Crataeva nurvala stem back on lipid 

peroxidation in adjuvant induced arthritis in rats. 

Pharmacol. Res. 1998 37: 191-5. 

29. Agrawal RB, Rangari VD. Antiinflammatory and 

antiarthritic activities of lupeol and 19α-H lupeol isolated 

from Strobilanthus callosus and Strobilanthus 

ixiocephala roots. India J. Pharmacol. 2003; 35:384-387 
 

This article is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 

(http://creativecommons.org/licenses/by-sa/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, 
provided the work is properly cited. 


