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Evaluation of anti-infl ammatory activity of ethanolic extract of 
Cananga odorata Lam in experimental animals
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INTRODUCTION

Inflammation is the earliest organic response before 
tissue damage or infection. Before a tissue injury, the 
local accumulation of prostaglandins, thromboxane’s, and 
other chemical mediators cause a change in the threshold 
nociceptors, resulting in hyperalgesia.1,2 The infl ammatory 
process is part of a mechanism of host defense against stimuli 
that cause injuries, but when this process is not controlled, 
can damage the health of the individual.3 The cardinal signs 
that identify the infl ammation are heat, fl ushing (redness), 
tumor (swelling), pain, and loss of function, of which the 
fi rst four were described by Cornelius Celsus.4

Canaga odorata belongs to Annonaceae (Custardapple 
family); it is called as Ylang-Ylang in English, ban champak 
in Hindi. It is a fast growing tree that attains a height of 
12 m. It grows in full or partial sun and prefers acidic soil. 
It distributed in both tropical and subtropical regions. The 
fl ower, seeds, and leaves yield highly fragrant essential oil.5 

ABSTRACT

Background: The current study evaluates the anti-infl ammatory activity of ethanolic 
extract of Cananga odorata Lam (EECO) in experimental animals.
Methods: Acute toxicity test was done following OECD guidelines. Carrageenan 
induced paw edema method in Wistar Albino rats were used in this study. Aspirin 
in the dose of 300 mg/kg was used as the standard drug and three doses of EECO 
(100 mg/kg, 200 mg/kg and 400 mg/kg b.w. p.o) were used as the test drug. The 
results were measured at 1st hr, 3rd hr and 5th hr after carrageenan injection.
Results: EECO in the doses of 100 mg/kg, 200 mg/kg and 400 mg/kg showed highly 
signifi cant anti-infl ammatory activity (p<0.001) (p<0.001) (p<0.001) at 3rd hr and 
(p<0.001) (p<0.001) (p<0.001) 5th hr, respectively. In doses of 100 mg/kg, 200 mg/kg, 
and 400 mg/kg of EECO showed the percentage of inhibition of 62.9% which is more 
than the standard drug aspirin, which showed 60.14% inhibition.
Conclusion: EECO has signifi cant anti-infl ammatory activity.
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The distilled oils are used in perfumes, shampoos, creams, 
and lotions, but also in ice creams, candies and baked goods 
fl avours.5,6 Ylang-Ylang oil is used in the food industry as 
the fl avoring ingredient. It is approved as a food additive by 
Food and Drug Administration.7

It is used for asthma, malaria, fever, cholera, typhoid, 
dermatitis, ulcers and wounds. Aroma therapist claim that oil 
is useful for depression, distressed breathing, hypertension, 
anxiety, as an aphrodisiac.8 The phytochemical bioactive 
components are alkaloids, carbohydrates, glycosides, 
saponin, tannin, phenol, fl avonoids, steroids.7 It was shown 
to have anti-infl ammatory effects which are mediated by 
inhibition of cyclooxygenase-2 enzyme,7 lipoxygenase 
inhibitory effect, and inhibition of leukotrienes.9

Likewise, studies have shown that C. odorata possesses 
analgesic and anti-infl ammatory activity. Thus, an effort will 
be made in the present study to evaluate its anti-infl ammatory 
effect.
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METHODS

Plant material

The fruits of C. odorata were collected from the 
Dhanwantri garden of University of Horticulture of 
Bagalkot district, Karnataka, India in the month of 
November 2014 and it was authenticated by Mr. Harish. 
B.S. (Asst. Prof, Medicinal and Aromatic Crops) and the 
specimen (Voucher number: SNMC/Pharma 006), is kept 
in Department of Herbarium.

Preparation of plant extract

The fruits of the plant were dried under shade for a period 
of 2 weeks. The dried fruit was milled to a fi ne powder 
using a mechanical grinder. The material was extracted with 
50% ethanol using soxhlet extraction apparatus and it was 
evaporated to dry at 60°C. Dried fruits (40 g) of C. odorata 
yielded 8 g of crude extract. The solid residues were stored 
in the airtight container and preserved in the refrigerator at 
−20°C.10 From this stock, fresh preparations were obtained 
whenever required.

Acute oral toxicity study

It was done according to Organization for Economic Co-
operation and Development (OECD) guidelines 425 (up 
and down procedure). All the fi ve mice were administered 
2000 mg/kg of ethanolic extract of C. odorata (EECO) 
orally and observed continuously for a period of 14 days, 
every hourly for 24 hrs, and every day for 14 days for its 
movements, grooming activity, exploring activity, writing 
refl ex, and convulsion etc.,11

Experimental animals

All the animals were procured from the Central Animal 
house, Department of Pharmacology, S. N. Medical College, 
Bagalkote. Wistar albino rats of either gender weighing 
150-200 g were selected for the experiment. Pregnant rats, 
animals with an infection, animals with injuries, deformities 
were excluded from the study. Prior to and during study, all 
the animals were maintained under standard animal house 
conditions at 12:12 hrs dark: light cycle, 25±2°C, and 
35-60% humidity and other micro and macro environment 
conditions as suggested by Committee for the Purpose 
of Control and Supervision of Experiment on Animals 
(CPCSEA). All animals were housed in a polypropylene 
cage covered with a stainless steel wire mesh and a paddy 
husk bed, with adequate provision for feed and water. All 
the animals were maintained on standard laboratory diet 
(VRK Nutritionals, Pune) and water was provided ad libitum. 
The study was started after getting the Institutional Animal 
Ethics Committee approval (IAEC/SNMC Reg. No. 829/
AC/04/CPCSEA).

Anti-infl ammatory activity

Carrageenan induced paw edema

The test was carried out in healthy Wistar albino rats of either 
sex weighing 150-250 g. After 12 hrs fasting 30 animals were 
randomly divided into 5 groups of 6 animals each. Group I 
received 0.5 ml of normal saline (control group), Group II 
received 300 mg/kg of aspirin (standard group), Group III, 
IV, and V received EECO (test groups). All the drugs were 
given orally. After l hr, all the animals received 0.05 ml of 
1% w/v carrageenan in normal saline solution intradermally 
in the left hind paw. Right paw served as the control for the 
same animal. The paw edema volume was measured  using 
the plethysmograph by measuring fl uid displacement at 1 hr, 
3 hrs, 5 hrs after carrageenan injection.12

Phytochemical analysis

The ethanolic extract of C. odorata was qualitatively 
analyzed for alkaloids, flavonoids, tannin, glycosides, 
carbohydrates saponin, phenol, and steroids.11

Statistical analysis

All the data were analyzed using one-way ANOVA 
followed by post-hoc test. The results were expressed as 
mean±standard error of mean and p<0.05 was considered 
as signifi cant.

RESULTS

Acute oral toxicity study

No adverse effect or mortality was detected in Swiss albino 
mice at 2 g/kg of EECO using fi ve animals. All the animals 
were alive, healthy, and active during the observational period 
of 14 days. So the LD 50 was considered as >2000 mg/kg.

Carrageenan-induced paw edema: Table 1 and Figure 1 show 
the anti-infl ammatory activity of EECO in wistar albino rats 
by Carrageenan-induced paw edema method.
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Figure 1: Paw edema - paw volume (ml).
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Control group has shown maximum edema around 3 hrs 
after carrageenan injection. “Mean paw volume” for the 
control group was 2.7±0.84 ml, which was considered as 
100% edema in the present study.

Test drug in the doses of 100 mg/kg, 200 mg/kg and 
400 mg/kg body weight per orally produced highly signifi cant 
inhibition of paw volume compared to control group (mean 
paw volume is 1.0±0.00 ml, 1.0±0.00 ml, 1.0±0.00 ml; 
p<0.001, p<0.001, p<0.001) at 5th hr. Test drug showed highly 
signifi cant reduction in paw volume in the doses of 100 mg/
kg, 200 mg/kg, and 400 mg/kg with 62.9%, 62.9%, 62.9% of 
inhibition of paw volume, which is higher than that of aspirin 
300 mg/kg body weight (mean paw volume is 1.08±0.20 ml, 
p<0.001 and 60.14% of inhibition of paw volume).

DISCUSSION

The extracts derived from fruits of EECO exhibited 
signifi cant anti-infl ammatory activity in Wistar albino rats.

The phytochemical study of EECO possess alkaloids, 
carbohydrates, glycosides, saponin, tannin, phenol, 
fl avonoids, and steroids.9

According to acute oral toxicity study, LD50 was considered 
as more than 2000 mg/kg body weight. Carrageenan induced 
hind paw edema is the standard experimental model of 
acute infl ammation. Carrageenan is the phlogistic agent of 
choice for testing anti-infl ammatory drugs as it is not known 
to be antigenic and is devoid of apparent systemic effects. 
Moreover, the experimental model exhibits a high degree 
of reproducibility.13,14

Carrageenan-induced paw edema is a biphasic response. The 
fi rst phase is mediated by the release of histamine, serotonin, 
and kinins whereas the second phase is related with the 
release of prostaglandin and slow reacting substances which 
peaks at 3rd hr.

In this method, the mean paw volume was found to be 
2.7±0.84 ml in the control group. Test drug at the doses 
of 100 mg/kg, 200 mg/kg, and 400 mg/kg showed 62.9%, 
62.9%, and 62.9% of inhibition of paw volume, which is 
higher than that of aspirin 300 mg/kg body weight (60.14%) 
of inhibition of paw volume.

The extract of EECO contains flavonoids, glycosides, 
alkaloids, and tannins. It is suggested that some fl avonoids 
blocks both cyclooxygenase and lipoxygenase pathway is 
blocked.7,15 There are few reports on the role of tannins in 
anti-infl ammatory activity.16 In the present study, the anti-
infl ammatory activity of C. odorata Lam. might be attributed 
to the presence of fl avonoids and tannins.

CONCLUSION

Here, in this research work, we found that EECO possess 
significant anti-inflammatory activity in experimental 
animals. The plant can be recommended for the further 
studies to isolate the active ingredients.

ACKNOWLEDGMENTS

Further, the authors wish to extend their gratitude to the 
anonymous reviewers for their valuable comments in 
improvising the research.

Funding: No funding sources
Confl ict of interest: None declared
Ethical approval: The study was approved by the Institutional 
Animal Ethics Committee.

REFERENCES

  1. Almeida RN, Navarro DS, Barbosa-Filho JM. Plants with 
central analgesic activity. Phytomedicine. 2001;8(4):310-22.

2. Kummer CL, Coelho TC. Cycloxygenase-2 inhibitors 
nonsteroid anti-infl ammatory drugs: current issues. Rev Bras 
Anestesiol. 2002;52(4):498-512.

3. Dia VP, Bringe NA, de Mejia EG. Peptides in pepsin-
pancreatin hydrolysates from commercially available soy 
products that inhibit lipopolysaccharide-induced infl ammation 
in macrophages. Food Chem. 2014;152:423-31.

4. Alessandri AL, Sousa LP, Lucas CD, Rossi AG, Pinho V, 
Teixeira MM. Resolution of infl ammation: mechanisms 
and opportunity for drug development. Pharmacol Ther. 
2013;139(2):189-212.

5. Hsieh TJ, Chang FR, Chia YC, Chen CY, Lin HC, Chiu HF, 
et al. The alkaloids of Artabotrys uncinatus. J Nat Prod. 
2001;64(9):1157-61.

6. Burdock GA, Carabin IG. Safety assessment of Ylang-Yalang 
oil as a food ingredient. Food Chem Toxicol. 2008;46:433.

7. Fulekar MH, Pathak B, Kale RK, editors. Environment and 

Table 1: Carrageenan-induced paw oedema.
Group Mean±SEM Percentage of 

inhibition at 5 hrs1 hr 3 hrs 5 hrs
Control 2.5±0.44 2.7±0.41 2.7±0.84 -
Standard (300 mg/kg) 2.13±0.17 1.15±0.19*** 1.08±0.20*** 60.14
Test (100 mg/kg) 2.2±0.26 1.21±0.21*** 1.0±0.00*** 62.9
Test (200 mg/kg) 2.2±0.22 1.0±0.00*** 1.0±0.0*** 62.9
Test (400 mg/kg) 2.5±0.52 1.2±0.27*** 1.0±0.0*** 62.9
*p<0.05, **p<0.01, ***p<0.001. All the values are expressed as mean±SEM (n=10). SEM: Standard error mean



Maniyar YA et al. Int J Basic Clin Pharmacol. 2015 Apr;4(2):354-357

 International Journal of Basic & Clinical Pharmacology | March-April 2015 | Vol 4 | Issue 2 Page 357

Sustainable Development. New Delhi: Springer; 2013: 69.
8. Manner HI, Elevith CR. Cananga odorata (Ylang-Ylang), 

species profi le for specifi c island agroforestry. Available at 
http//:www.traditionaltree.org. Accessed 20 December 2014.

9. Indrakumar I, Selvi V, Gomathi R, Karpagam S. 
Phytochemical analysis of leaf extracts of Calophyllum 
inophyllum L. and Cananga odorata (Lam) Hook F and 
Thomson. IOSR J Pharm Biol Sci. 2012;3(2):35-7.

10. Erturk O. Antibacterial and antifungal activity of 
ethanolic extract from eleven spice plants. Biol Bratislava. 
2006;61(3):275-8.

11. Maniyar Y, Bhixavatimath P. Antihyperglycemic and 
hypolipidemic activities of aqueous extract of Carica papaya 
Linn. leaves in alloxan-induced diabetic rats. J Ayurveda 
Integr Med. 2012;3(2):70-4.

12. Hong DD, Hien HM, Anh HT. Studies on the analgesic 
and anti-infl ammatory activities of Sargassum swatzii 
(Turner) C. Agardh (Phaeophyta) and Ulva reticulate 
Forsskal (Chlorophyta) in experiment animal models. Afr J 
Biotechnol. 2011;10(12):2308-14.

13. Winter CA, Risley EA, Nuss GW. Carrageenan induced 
oedema in hind paw of the rat as an assay for anti-infl ammatory 
drugs. Proc Soc Exp Biol Med. 1962;111:544-7.

14. Brahmbhatt MR, Patel VB, Saluja AK. Analgesic and anti-
infl ammatory activity of leaves of Rivea hypocrateriformis. 
J Pharm Phytother. 2010;1(1):1-3.

15. Vinegar R, Schreiber W, Hugo R. Biphasic development 
of carrageenin edema in rats. J Pharmacol Exp Ther. 
1969;166(1):96-103.

16. Chakraborty A, Devi RK, Rita S, Sharatchandra K, Singh TI. 
Preliminary studies on anti-infl ammatory and analgesic 
activities of Spilanthes acmella in experimental animal 
models. Indian J Pharm. 2004;36(3):140-50.

doi: 10.5455/2319-2003.ijbcp20150439
Cite this article as: Maniyar YA, Devi CHJ. Evaluation of 
anti-infl ammatory activity of ethanolic extract of Cananga 
odorata Lam in experimental animals. Int J Basic Clin 
Pharmacol 2015;4:354-7.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


