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Abstract: The purpose of the current research work was to explore anti-inflammatory activity of the extracts of
Apismellifica L., Arnica montana L., Digitalis purpurea L., Sambucusnigra L., Thujaoccidentalis L.,
Urticaurens L. andArctostaphylosuva-ursi L. Anti-inflammatory activity was assessed by carrageenan induced
paw edema method. A. mellifica (500mg/kg) inhibited 25.64% paw edema in 3.5 hours. Maximum paw
inhibition 25.71% was observed in A. montana at the dose of 500 mg/kg at the end of 4.5 hours. D. purpurea
(300 mg/kg) exhibited 28.57% carrageenan induced paw inhibition at 4.5 hours. S. nigra (500 mg/kg) revealed
maximum paw inhibition 27.42% at 4.5 hours. T. occidentalis (500 mg/kg) exhibited 25.64% maximum paw
inhibition in 3.5 hours. 30.76% paw inhibition was exhibited by U. urens (500 mg/kg) at 3.5 hours. A. uva-ursi
(500mg/kg) showed maximum inhibition of paw edema (25.64%) in 3.5 hours. The standard drug, Aspirin
exhibited maximum anti-inflammatory activity 22.22% at 1.5 hour. This research work has significance as it
revealed dose and time dependent anti-inflammatory effect of seven crude extracts.
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l. INTRODUCTION

Inflammation is a part of a complex biological response involving various mediators like platelet
activating factor, leukotrienes, prostaglandins, kininsof vascular tissue to deleterious stimuli like heat, cold,
trauma, chemicals, infectious and immunological agents. It is the natural healing process initiated in any living
organism for curing of any wound or infection [1,2]. In developing country like Pakistan drugs of natural origin
are used in integration with conventional medicines for the treatment of inflammation associated with various
pathologies. Apart from this factor due to unsatisfactory outcomes of allopathic drugs along with serious side
effects the drug industry started exploring natural sources in the quest to develop effective and safe anti-
inflammatory drugs with minimum adverse or toxic effects [3,4]. Therefore, we have selected seven very
popular drugs, A. mellifica, A. montana, D. purpurea, S. nigra, T. occidentalis, U. urens and A.uva-ursi, of
natural origin for evaluation and investigation.

1. MATERIAL & METHOD
2.1. Preparation of crude extracts
A. mellifica, A. montana, D. purpurea, S. nigra, T. occidentalis, U. urens and A. uva-ursimother tinctures drugs
(sealed packs from William Schwabe, Germany) were purchased from local supplier. Extracts were
concentrated under reduce pressure on a rota evaporator (Buchi-Rotary Evaporator, Switzerland, model # B490)
at 40°C. The obtained extracts were stored in cool, dry place for further studies.

2.2. Experimental animals

Sprague Dawley rats (120-150 g) were obtained from Animal House, Dow University of Health Sciences,
Karachi, Pakistan. Animals were kept in Animal House, DUHS, Karachi. They were kept in a climate and light
controlled room at least 7 days before initiating neuro-pharmacological activities on them and were provided
with food and water ad libitum. Animal studies were carried out according to the NIH guide for the care and use
of laboratory animals [5].

1.3. Anti-inflammatory activity

The anti-inflammatory activity was evaluated by the carrageenan induced paw edema method. The rats
were divided into nine groups of six animals each. Freshly prepared aqueous suspension of carrageenan (2%)
was injected in the plantaaponeurosis of the right hind paw of each rat. One group was kept as a control, second
group was given standard drug (Aspirin) and the animals of other groups were pretreated with test drugs
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(300mg/kg and 500mg/kg doses) given orally 30 minutes before carrageenan injection. The crude extracts and
standard drug Aspirin (300 mg/kg) were administered orally to the animals, respectively. Thirty minutes after
the administration of test compounds and Aspirin, paw edema was induced in albino rats by injecting 0.1 ml of
carrageenan suspension, into sub-plantar region of the left hind paw of each rat. The paw volume of all animals
in all groups was measured at 0, 0.5, 1, 1.5, 2.5, 3.5, 45 and 24 hours intervals, after carrageenan
administration. The differences in the paw volumes (i.e. edema volumes) of each animal of all the groups were
calculated and compared with the changes in the edema volumes of control and the drug treated animals [6-8].
The results were expressed as percentage reduction in edema volume, which can be calculated by using the
formula:
% of inhibition = Control — Treated/ Control x 100

1.4. Statistical Analysis
All values were compared with the control and standard drug reading by taking out mean and standard error of
mean. Level of significance was determined by ANOVA followed by Dunnett’s test [9].

1. RESULTS

A.uva-ursi extract (300mg/kg) exhibited maximum inhibition of paw volume 14.28% at the end of 24
hours whereas Uva-ursi (500mg/kg) at 3.5 hours exhibited maximum paw volume inhibition 25.64%. U. urens
(300mg/kg) exhibited maximum paw volume inhibition 13.79% after half hour. U. urens (500mg/kg) at 3.5
hours had 30.76% paw volume inhibition. S. nigra (300mg/kg) at 0.5 hour revealed 20.68% paw volume
inhibition whereas S. nigra (500mg/kg) exhibited maximum paw volume inhibited 27.42% at 4.5 hours. A.
montana (300mg/kg) exhibited maximum paw inhibition 18.75% at 1 hour. A. montana (500mg/kg) revealed
25.71% paw volume inhibition at 4.5 hours. A. mellifica (300mg/kg) at 1.5 hours exhibited maximum paw
volume inhibition 11.76% while A. mellifica (500mg/kg) had 25.64% maximum paw volume inhibition at 3.5
hours. D. purpurae (300mg/kg) at 4.5 hours had maximum paw volume inhibition 28.57%. D. purpurae
(500mg/kg) exhibited at 3.5 hours 25.64% paw volume inhibition. T. occidentalis (300mg/kg) at 1.5 hours had
maximum paw inhibition volume 11.76%. T. occidentalis (500mg/kg) revealed 25.64% paw volume inhibition
at 3.5 hours. The standard drug, Aspirin (300 mg/kg) had 22.22% maximum paw volume inhibition at 1.5 hours
(Table 1 & Graph 1).

V. DISCUSSION

The anti-inflammatory activity test of A. uva-ursi was performed on rats hind paw with the introduction
of carrageenan. Significant results were obtained in comparison to Aspirin and control. This response may be
attributed to arbutin, ursolic acid, a and B-amyrin, a-amyrin acetate, lupeol, salicylic acid, ferulic acid, caffeic
acid and tannins [10]. Anti-inflammatory activity of U. urens might be due to chlorogenic acid, caffeic acid and
butyric acid [11].

The S. nigraaqueous extract from its flowers inhibited the macrophage release of pro-inflammatory
cytokines. The ability of aqueous extract to inhibit P13K has been suggested to be mediated at least partially
through Quercetin[12]. Yesiladaet al. (1997) also explored the in vitro inhibitory effects of S. nigra on
interleukin-1 and tumor necrosis factor and found inhibitory activity [3]. S. nigra (300mg/kg) at 0.5 hour
revealed 20.68% paw volume inhibition whereas S. nigra (500mg/kg) exhibited maximum paw volume
inhibited 27.42% at 4.5 hours.

A. mellifica (300mg/kg) at 1.5 hours exhibited maximum paw volume inhibition 11.76% while A.
mellifica (500mg/kg) had 25.64% maximum paw volume inhibition at 3.5 hours. Reported components of this
insect drug are comprehensively studied by various researchers. The pharmacologically active constituents have
been reported to be useful for the treatment of different diseases, for example Melittin is reported to produce
immune-stimulatory and immune-suppressive effect; Apamine is anti-inflammatory, increases the defense
capability, immune-supressor and stimulates the CNS; MCD has anti-inflammatory effect; Adolapin inhibits the
specific brain enzymes, cyclooxygenase and lipooxygenase; Protease inhibitor inhibits the activity of different
proteases, thereby reducing inflammation [13-17].

Carrageenan induced anti-inflammatory activity was performed on T. occidentalis fresh plant by Jahan
(2010) and in second and third hour at the dose of 300 mg/kg 31.53% and 30% inhibition was found whereas at
500 mg/kg 32.88% and 30% inhibition of paw edema was observed [18]. Our T. occidentalis mother tincture
extract (300mg/kg) in 1.5 hours had maximum paw inhibition volume 11.76% and at the dose of 500mg/kg
revealed 25.64% paw volume inhibition at 3.5 hours. Aspirin had 22.22% maximum paw volume inhibition at
1.5 hours. Further studies need to be carried out to validate the safety, efficacy as well as to determine the dose
of these crude extracts required for treatment of inflammation associated with different pathologies.
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V. CONCLUSION

The dose and time dependent anti-inflammatory activity was observed in the tested crude extract.

VL. CONFLICT OF INTEREST

The authors have declared that there is no conflict of interest.

[1].
[2].

[3].

[4].
[5].
[6].
[71.
[8].
[9].

[10].

[11].

[12].
[13].
[14].
[15].

[16].

[17].

[18].

REFERENCES
Ferrero-Miliani L, Nielsen OH, Andersen PS, Girardin SE. Chronic inflammation: importance of NOD2
and NALP3 in interleukin-1beta generation. Clin.Exp. Immunol, 2, 2007, 227-235.
Silverstein FE, Faish G, Goldstein JL, Simon LS, Pinus T, Whelton R. Gastro-intestinal toxicity with
celecoxibvs non-steroidal anti-inflammatory drugs for osteoarthritis and rheumatoid arthritis. J Am Med
Assn, 284, 2000, 1247-1255.
Yesilada E, Ustun O, Sezik E, Takaishi Y, Ono Y, Honda G. Inhibitory effects of Turkish folk remedies
on inflammatory cytokines: interleukin-lalpha, interleukin-lbeta and tumor necrosis factor alpha. J
Ethnopharmacol, 58 (1), 1997, 59-73.
Corley DA, Kerlikowski K, Verma R, Buffler P. Protective association of aspirin/NSAIDs and
esophageal cancer: a systematic review and meta-analysis. Gastroenterology, 124, 2003, 47-56.
National Research Council. Guide for the Care and Use of Laboratory Animals, 7th ed. (Washington, DC,
1996, National Academy Press).
Vogel HG. 2002. Drug discovery and evaluation, pharmacological assay (2nd edn). (New York, Springer,
2002) 670.
Winter CA, Risley EA, Nuss GW. Carrageenan-induced edema in hind paw of rat as an assay for anti-
inflammatory drugs. ProcSocExptBiol Med, 111, 1962, 544-7.
Vinegar R, Schreiber W, Hugo RJ. Biphasic development of carrageenan edema in rats. J
PharmacolExpTher, 166, 1969, 96-103.
Armitage P, Berry G. Statistical Methods in Medical Research. (Blackwell Scientific Publications,
Oxford and Edinburgh, 1985, UK).
Matsuda H, Nakamura S, Tanaka T, Kubo M. Pharmacological studies on leaf of Arctostaphylosuva-ursi
(L.) Spreng. Effect of water extract from Arctostaphylosuva-ursi (L.) Spreng. (bearberry leaf) on the anti-
allergic and anti-inflammatory activities of dexamethasone ointment. YakugakuZasshi, 112, 1992, 673—
677.
Marrassini C, Aevedo C, Mino J, Ferraro G, Gorzalczany S. Evaluation of anti-nociceptive, anti-
inflammatory activities and phytochemical analysis of aerial parts of Urticaurens L. Phytother Res, 24,
2010, 1807-1812.
Committee on Herbal Medicinal Products —-HMPC. The assessment report on: Sambucusnigra L., flos.
European Medicines Agency, 2008.
Asafova N, Orlov B, Kozin R. Physiologically active bee products (in Russian).Y.A.NikolaevNijnij
Novgorod, 1986, 360.
Madeo M, Guglielmetti S, Speranza G, Lozzia GC, Giorgi A. Evaluation of phenolic composition and a
biological activity of honey. Plantamedica, 75, 2009, 1053.
Shkenderov S, Ivanov T. PcelniProdukti, The Bee Products (in Bulgarian). Zemizdat(Abstract in Honey
bibliography), 1983, 1-238.
Son DJ, Lee JW, Lee YH, Song HS, Lee CK, Hong JT. 2007. Therapeutic application of anti-arthritis,
pain-releasing, and anti-cancer effects of bee venom and its constituent compounds.Pharmacology &
Therapeutics, 115, 2007, 246-270.
Urtubey N. Apitoxin: from bee venom to apitoxin for medical use. (Termas de Rio Grande Santiago del
Estero, 2005, Argentina).
Jahan N. The Diversified Pharmacological Actions of Thujaoccidentalis, Trachyspermumammi,
Vernoniaanthelmintica and Dryopterischrysocoma.PhD thesis, University of Karachi, Karachi, 2010.

33



Anti-inflammatory action in drugs of natural origin: Apismellifica L., Arnicamontana L.,

Table 1: Shows the anti-inflammatory effect of crude extracts on 2% carrageenan induced paw edema in
rats in comparison with Control and Aspirin

Time (Hrs)
0 0.5 1.0 1.5 25 3.5 4.5 24
Control 6= 773 = 823+ 9= 924+ 975« 874 % 7+
0.0083 0.0061 0.0065 0.0083 0.0046 0.0063 0.0065 0.0096
A mellifica 6.01 = 6.76 = 723+ 8.02 + 777+ 773+ 7+ 6.24 =
(500mg/kg) 0.0073 0.0052 0.0073 0.0083 0.0063" 0.0061" 0.0083 0.0054
A. mellifica 6.01 = 6.76 = 723+ 8.02 + 777 = 773« 7= 624 =
(300mg/kg) 0.0073 0.0052 0.0073 0.0083 0.0063" 0.0061° 0.0083 0.0054
A. montana 6+ 6.76 = 7.26 + 8+ 775 773« 6.52 = 6.48 =
(500mg/kg) 0.0083 0.0065 0.0052 0.0063 0.0065 0.0073" 0.0063" 0.0052
A. montana 6+ 6.76 = 7.26 + 8+ 775 773« 6.52 = 6.48 =
(300mg/kg) 0.0083 0.0065 0.0052 0.0063 0.0065" 0.0073" 0.0063" 0.0052
D purpurea 549+ 719 = 745 % 775 81=x 775« 725+ 6.63 =
(500mg/kg) 0.0083 0.0083 0.0063 0.0061° 0.0063 0.0063" 0.0083 0.0052
D _purpurea 5.49 + 7.19 = 745+ 7.75 % 81=x 775« 725 % 6.63 =
(300mg/kg) 0.0083 0.0083 0.0063 0.0061° 0.0063 0.0063" 0.0083 0.0052
S.nigra 6+ 6.76 = 7.26 + 751+ 7.76 = 773« 6.35 = 6=
(500mg/kg) 0.0063 0.0052 0.0054 0.0065" 0.0052 0.0065" 0.0065" 0.0096
S.nigra 6+ 6.76 = 7.26 + 751+ 7.76 = 773« 6.35 = 6=
(300mg/kg) 0.0063 0.0052" 0.0054 0.0065" 0.0052° 0.0065" 0.0065" 0.0096
T 5.99 + 6.73 = 7+ 748 = 7.49 = 775« 781 6.47 =
occidentalis(500m | 0.0083 0.0052" 0.0083 0.0073" 0.0083" 0.0046" 0.0073 0.0096
g'kg)
Toccidentalis(300 | 599 + 6.73 = 7+ 748 + 7.49 + 7.75 7.81 + 6.47 +
mg/kg) 0.0083 0.0052 0.0083 0.0073" 0.0083 0.0046" 0.0073 0.0096
U. urens 5.99 + 6.49 + 6.94 + 751+ 7= 6.77 = 6.72 = 6=
(500mg/kg) 0.0078 0.0083 0.0046" 0.0054" 0.0063 0.0074" 0.0095" 0.0083
U. urens 5.99 + 6.49 + 6.94 + 751+ 7= 6.77 = 6.72 = 6=
(300mg/kg) 0.0078 0.0083 0.0046° 0.0054" 0.0063" 0.0074" 0.0095" 0.0083
U. ursi 6.01 = 6.73 = 7+ 7.76 = 773 = 723 6.87 = 6=
(500mg/kg) 0.0052 0.0052 0.0083 0.0052" 0.0052" 0.0052" 0.0052° 0.0083
U. ursi 558+ 6.5 7.50 % 8+ 8.15% 7.75 % 775+ 6+
(300mg/kg) 0.0046 0.0063 0.0077 0.0063 0.0063 0.0063" 0.0063 0.0063
Aspirin 6+ 6.75 = 6.85 + 7+ 727+ 8+ 7.74 675 =
(300 mg/kg) 0.0063 0.0063 0.0063° 0.0083 0.004 0.0077 0.0036 0.0063
Results were expressed along mean + standard error mean. Significance of data were evaluated at P<
0.05 compared with control group.
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Figure 1: Shows the anti-inflammatory effect of crude extracts on 2% Carrageenan induced paw edema
in rats in comparison to control and Aspirin
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