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ABSTRACT

Eupatorium odoratumalso known a€hromolaena odoratéFamily: Asteraceae), is a traditional medicinal plant the
well-known for its capacity to cure wounds. Particularly, the various components of this herb have been utilise
skin infections, burns, and wounds. It has also been demonstratedvéo dmtioxidant, antiepatotoxic, ami
inflammatory, anticancer, and awliabetic properties. Alkaloids, flavonoids, flavanone, essential oils, phen
saponins, tannins, and terpenoids are some of its phytochemical constituents. The plant atsosggmfaiant amount:
of eupolin, chromomoric acid, quercetagetin, and quercetin, all of which support the plant's therapeutic quali
ethnopharmacological qualities of this plant, including its antibacteriakirdl@immatory, antioxidant, and algesic
action, have been amply documented in the literatdeitionally, it may be used medicinally to treat skin infectio
wound healing, and stomach issues. The therapeutic qualities of C. odorata are said to have largely been infl
the preence of different active chemical components in its leaves and root extracts, including phenolic, esset
and flavonoid chemicals. As a result, the goal of this review is to provide an overview of the bioactivities, phytoc
components, and pential therapeutic qualities of C. odorata.
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INTRODUCTION
WOUND HEALING PLANTS

Ancient wound healing practises have been documented in a number of nations, includimgribleeli Hills in
southern India, the Northern Himalaya Range in Pakistan's Abbottabad district, several districts in Bangladesh, the
Kpando area of Ghana's Volta Region, and the Kuruma tribes of India's Wayanad didtridisnly nations, including
India, China, and Thailand, are researching the use of natural or biological products as burn and wound healing agents
[2]. Wound infection is still one of the most prevalent infections in impoverished nations due to poor hygiene conditions.
Korphad, Aloe vea, Madeira vines, Anredera diffusa, Jungle Geranium, Ixora coccinea, Indian Mulberry, Morinda
pubescens, Simpleaf Chaste Tree, Vitex trifolia, and Peacock Chaste Tree, Vitex altissima are a few examples of
plants that can cure wound$]. The present review provided an -tgpdate information about the properties
of Chromolaena odorateone of the wound healing plants that is being investigated for its diverse health benefits.

PLANT DESCRIPTION OF CHROMOLAENA ODORATA

Siam weed, or C. odorata, has a minimum lifespan of ten years. C. odorata is a scrambling perennial shrub that can
reach heights of two to three metres and has stems that are straight, pithy, brittle, andbreasity The three veined,
arrowheadshaped leaves have an overall size B cm long and 137 cm wide. Along the stems and branches, the
leaves develop in opposipaired pairs. Each 10 mm long tubular floret has a variety of hues, including white, purple
pink, and blue, and there are 11Zb of them per headrown-gray to black in hue, the seeds aré #hm long, with a
pale brown pappus that is 5 to 6 mm long. The roots are fibrous and thin, and they often extend 0.3 km below the surface
[4-6]. In its natiral habitat, C. odorata exhibits diverse morphology in terms of flower colour, leaf form, smell of crushed
leaves, and plant architectrg.
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TAXONOMY

C. odorata belongs to the following taxonomic groups: Magnoliopsida, Superorder AsteranaeAsdedaes,
Family Asteraceae, Genus Chromolaena, and Species C. odorata. It also belongs to the following subgroups:
Viridiplantae, Subkingdom Viridiplantae, Infrakingdom Streptgia, Superdivision Embryophy&. The plant genus
Chromolaena is one of thsteraceae family's more than 165 species, which are found in both tropical and subtropical
climates. The name comes from a Greek word that means "colour." The leaves have a pungent smell when crushed,
hence the species hame "odorata." Eupatorium odoratfien known as C. odorata, is a weedy herb native to Central
and South America that has colonised the tropical and subtropical re8j@dk [t was first introduced as a plant in
Africa around 1940 and Southeast Asia in the 1920s512]. Sunflower family, Christmas bush, Jack in the bush,
communist weed, Siam weed, and devil weed are some obthmen names for C. odorata in English; sekou toure,
acheampong, jabinde, matapa, and mighbe are common names for the plant in Africa; herbe du Laos is a French term;
Siam kraut is a German term; kesengesil@uiam term; bagh d (Viethamegé&p,13].

CHEMICAL CONSTITUENTS

The dried leaf ofC. odoratacontained ash (11%), crude fat (11%), fiber (15%pisture (15%), crude protei
(18%), and carbohydrate (31p44]. Its active phytochemical substances are as follows:

(1)Flavonoid aglycones (flavanones, flavonols, flavoneisicluding acacetin, chalcones, eupatilin, luteolin,

naringenin, kaempferol, quercetin, quercetagetin, and sinen$Btig]

(2) Terpenesnd terpenoids3]

(3) Essentiabils;[24-29]

(4) Alkaloids including pyrrolizidine 30-32]

(5) Saponinsand tannins 4]

(6) Phenolicacids including ferulic acid, protocatechuic ac3@][

(7) Phytoprotane compound including chromomoric acsd]

TRADITIONAL USES

From review literature regarding the traditional uses, phytochemicaperties ofc. odorataare anti
bacteria]18,34-38], anticancer [12,39], anticonvulsant [40], antidiabetic [41-43], antidiarrheald4,45], anti
fungal46,47], antiinflammatory48-50], antioxidant51-56], and antiparasitj€1,31], hemostatic and wound
healind6,13,14,57,58], and hepatoprotective activiti&®,60].

WOUND HEALING PROPERTY

The antioxidant properties of the medication or plant increase the preservation of fibroblast and keratinocyte
proliferation on the wounds, which contributes to éfiectiveness of wound healifj3]. In addition to being used for
traditional wound healing in Vietnam, C. odorata leaves have also been utilised to treafeskiornis and softissue
burng33,51,61,62).

IN-VITRO STUDY

In a wound assay, fibroblasts, endothelial cells, and keratinocytes were found to proliferate more when Eupolin
extract was used, according to Phan et @l].[There have been reports of keratinocyte migratory stimulation,
keratinocyte upregulation of extracellular matrix protein and basement membrane component synthesis, and fibroblast
protection of collagen lattice contraction. Additionally, Eupolin extract increased the expression of humerous adhesion
complexes, such aarhinin5, laminin1, collagen 1V, and fibronectin, by human keratinocytes, according to Phan et al.
According to Pandith et al5f], C. odorata induced the expression of genes such as heme oxyfjetiasenboxane
synthase, and arpilatelet aggregator rtré&x metallopeptidase 9 to boost hemostatic process and wound healing activity
(MM9). This plant can encourage the migration and proliferation of fibroblast cells. Additionally, they discovered that C.
odorata therapy boosted the transcriptional and @#oshl levels of heme oxygenasethe enzyme that speeds up
wound healing. When C. odorata was used as a treatment,-QMR antiplatelet aggregator, was lowered and
thromboxane synthase, a vasoconstrictor, was elevated.
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Figure.1 Chromolaena odorata

PHARMACOLOGICAL PROPERTIES OF CHROMOLAENA ODORATA
Antibacterial Activity

Strong inhibitory effects against Grgpositive (Bacillus cereus, Enterococcus faecalis, Staphylococcus epidermidis,
Staphylococcus aureus, Streptococcus pyogenes, and Propieriibacacnes) and granegative (Proteus vulgaris)
bacterial strains have been reported for the ethanol, methanol, and-eakacted leaf extracts 063]. Hexane extract
of the C. odorata stem demonstrated greater inhibitory activity agasestdomonas aeruginosa, Bacillus cereus, and
Klebsiella pneumoniae in comparison to the leaves extract, while the extract of the root demonstrated strong inhibitory
activity against Enterococcus faecalis and K. pneumoniae. Additionally, the results sti@weatle ethanolic and
methanolic leaf extracts had good extraction yields and high concentrations of total phenolics and flavonoids.
Additionally, it has been noted that these extracts showed good antibacterial action against-fhesigirsarbacteria P.
vulgaris and the gramegative bacteria Staphylococcus S. aureus, S. pyogenes, and S. epidermidis. The findings
indicated that C. odorata leaf extracts in ethanol, methanol, and hexane are potential for further development in the
treatmen of bacterial sk infections p3]. Furthermore, it has been noted that extracts of C. odorata leaves from four
different solvents, including cyclohexane, dichloromethane, ethyl acetate, and butanol, showed antibacterial activity
against four types of bacteria, includifgigella sonnei, Vibrio cholera, Salmonella enterica, Klebsiella oxytoca, and
Salmonella enterica. This supports the plant's historical usage in the managemésstioial infectious illnesses]|
The acetone extract of C. odorata exhibited strong itoijbaction against S. aureus and P. aeruginosa, according to a
recent tudy by Udayaprakash et a64]. While Streptococcus mutans was strongly inhibited by chloroform extract of C.
odorata, Bacillus subtilis was most effectively inhibited by ethyl aeeextract of C. odorata. It is important to
remember that the direct solvent extraction method's extracts have been demonstrated to have stronger antibacterial
components than theguential extraction metho64].

Anti -inflammatory Activity

It has als been demonstrated that the C. odorata plants hamfiathmatory qualities. The aqueous and ethanolic
extracts of C. odorata were said to be able to reduce the inflammatory response. The antiinflammatory properties of C.
odorata may result from the piaic chemicals found in these extract8][ Additionally, it has been demonstrated that
the C. odorata chloroform extract significantly inhibits gemeration of nitric oxideThe body naturally produces nitric
oxide (NO), a free radical, but excessiv® [groduction can result in anety of inflammatory processe$herefore, NO
inhibition could stop or lessen the body's inflammatoonsequencesd]. Additionally, it was shown that the acid
derivatives from the extracts of C. odorata, such as corioid; &noleamide, and didehydrocoriolic acid, are a natural
NF-B inhibitor (nuclear factor kappiégght-chainenhancer of activated B cells). An essential mediator of inflammation is
NF-B. The fatty acid components of C. odorata are therefore thought tthbeageutic target for treating inflammation
by inhibiting NF-B transcriptional factorg5]. According to reports, flavonoid molecules like chalcones have strorg anti
inflammatory properties that also target the-Blfsignalling system. By inhibiting thectivation of NFB signalling
pathways and causing a decrease in proinflammatory cytokines iradtR&ted macrophages, chalkones have been
demonstrated to have antiinflammatory effect. This result supports chalconeisrfunalecreasing inflammatiorg].
The aqueous extract of C. odorata was also able to consistently produce high levelmBéamtiatory activity in acute
and chronic models of inflammation, according to the-mfitkmmatory tests that were danghe flavonoid components
of C. odorata are thought to be responsible for the Isagiytiinflammatory effectsg7].

Antioxidant Activity
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An vital element in the body called an antioxidant functions by defending the body against any damage or injury that
could eventually be brought oby oxidative stresdrought on by free radicalPolyphenols, one of the natural
antioxidants found in C. odorata plants, are crucial in protectingatig foom oxidative damagé his is because plants
are more potent antioxidants against free radicaleswging activity than any other chemicals, such as ascorbate and
tocopherols, due to the perfect molecular stmgctof polyphenols componenBy protecting tissues from oxidative
damage and creating an environment that is conducive to tissue healindpr@aowas also able to increase the
production of antioxidant at the wound site (1). In essence, reactive intermediates (ROS) can slow the healing of wounds.
Alkaloids and flavonoids, two phytochemical components of C. odorata, have also been founiitoastibxidant
activity that can lessen or control the oxidative damage brought on by ROS formation. Additionally, C. odorata may raise
levels of antioxidant enzymes, which can neutralise superoxide and prevent cellular damage caused by free radicals.
Consequently, it can aid ithe mechanism of wound healingg]. The high reactivity of polyphenol compounds, which
can function as either an electron or hydrogen donor and its capacity to stabilise and remove the unpaired electron, also
contributes to thegdyphenols' ability to diplay antioxidant capabilitie®]. The phenolic compound that can be found in
crude extracts of C. odorata essentially can work as a metal chelator, reducing agent, free radical quenchers, as well as ¢
hydrogen donor. This functiois due to their redox properties that enable the phenolic compounds in this glambio
antioxidant properties9]. The common solvents for extraction of C. odorata plants that exhibit antioxidant activity
include chloroform, ethanol, methanol, aoetroleum ether. Overall, the ethanol extract of the leaves demonstrated the
mosteffective antioxidant property].

Analgesic Activity

Substances that relieve pain can be defined as analgesics (painkillers). Analgesics works through various
mechanism&nd function either centrally (opioids receptor agonism) or peripherally. In recent years, there has been an
impetus on the use of traditional medicinal plants with analgesic effects worldwide due to its naguradratilesser
side effects §9]. A study by Owoyele et al.g7] reported that C. odorata ethanolic extraction was shown to exhibit
analgesic activity through hot plate latency assay and formalin paw licking tests. There were significant increases in the
reaction time from 1.80 + 0.37 to 4.0 158 min after 60 min of 100 and 200mg/kg oral administration in the hot plate
latency assay. While in the formadinduced paw licking assay, doses ofi 200 mg/kg C. odorata ethanolic extract
significantly inhibited the early and late phase licking tinide number of writhing incidents also significantly
decreased from 16.0 = 0.37 to 7.0 + 0.26 at doses between 25 and 200 mg/kg extract administration in ale&d acetic
inducedwrithing test. It is postulated that the fraction of C. odorata ethanoliagxtontains high amounts of active
constituents that is responsible in inhibiting both the centrally and tonic pain induced by hot plate assay and formalin test
The effectiveness of C. odorata extracts to exhibit the analgesic properties might beitdugctive phytochemical
constituents. The main active constituents responsible for the analgesic property include glycosides, terpenes,
flavonoids, steroids, tannins, alkaloids as well as sagomhe effectiveness of C. odorata plant extract on thiyesia
properties was reported to be approximately similar to the pentazocine drug. Pentazocine is an opioid pain medication
which is sometimes referred to as a narcotic. This drug also works as an analgesic which eventually interacts with
kreceptors with in turn causes sedatior(].

CONCLUSION

In conclusion, the evaluation and analysis of the available literature on C. odorata demonstrate that the plant species
is invasive to a variety of habitats, including grasslands, by the sides of emaitsiltural fields, forest edges, and
disturbed forests. Even though it is invasive, this plant makes a good herbal remedy. Numerous investigations are being
conducted to further validate the therapeutic benefits of C. odorata in light of its tradijtiahtions. This review also
explains the therapeutic benefits and applications of C. odorata, particularly in the management of wound healing and the
treatment of conditions including skin infections and gastrointestinal issues. As a result, takirgcdotmt the
aforementioned factors, this review may increase our understanding of the positive traits of this plant and create
awareness among the local population on its medicinal uses.

REFERENCES

1. Thomas, B., Arumugam, R., Veerasamy, A., & Ramamoorgy(2014). Ethnomedicinal plants used for the
treatment of cuts and wounds by Kuruma tribes, Wayanadu districts of Kerala, India. Asian Pacific Journal of
Tropical Biomedicine, 4, S488491.

2. Kumar, B., Vijayakumar, M., Govindarajan, R., & Pushpangadaf2®07). Ethnopharmacological approaches to
wound healing exploring medicinal plants of India. Journal of ethnopharmacology, 114(201 183

3. Manjunatha, B. K., Vidya, S. M., Krishna, V., Mankani, K. L., Singh, S. J., & Manohara, Y. N. (2007). Comparative
evaluation of wound healing potency of Vitex trifolia L. and Vitex altissima L. Phytotherapy Research: An
International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural Product Derivatives,
21(5), 457461.

4. Henderson, L. (2001). Adn weeds and invasive plants. Alien weeds and invasive plants.

IASR Journal of Medical and Pharmaceutical Science (IIMPS); Volume: 2; Issue: 6 | | Nov-Dec 2022] | | Page-4



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Chakraborty, A. K., Rambhade, S., & Patil, U. K. (2011). Chromolaena odorata (L.): An overview. J Pharm Res,
4(3), 573576.

Pandurangan, A., Rana, K., & Singh, A. (2015). Evaluation wound ngealctivity of leaves of Chromolaena
odorata Linn. Int J Pharm Sci Lett, 5, 585

Zachariades, C., Day, M., Muniappan, R., & Reddy, G. V. P. (2009). Chromolaena odorata (L.) king and robinson
(Asteraceae). Biological control of tropical weeds using apthds. Cambridge University Press, Cambridge,- 130
162.

Guala, G. (2019). Integrated Taxonomic Information System (ITIS).

Gautier, L. (1992). Taxonomy and distribution of a tropical weed: Chromolaena odorata (L.) R. King & H.
Robinson. Candollea, 47(2), 6452.

Omokhua, A. G., McGaw, L. J., Finnie, J. F., & Van Staden, J. (2016). Chromolaena odorata (L.) RM King & H.
Rob.(Asteraceae) in stBaharan Africa; A synthesis and review of its medicinal potential. Journal of
ethnopharmacology, 183, 1122.

De Rouw,A. (1991). The invasion of Chromolaena odorata (L.) King & Robinson (ex Eupatorium odoratum), and
competition with the native flora, in a rain forest zone, saugst Cote d'lvoire. Journal of Biogeography;23

Kouameé, P. B. K., Jacques, C., Bedi, Gilvestre, V., Loquet, D., Baril®lion, S., ... & Tea, I. (2013).
Phytochemicals isolated from leaves of Chromolaena odorata: impact on viability and clonogenicity of cancer cell
lines. Phytotherapy Research, 27(6), 839.

Vaisakh, M. N., & Pandey, A.2012). The invasive weed with healing properties: A review on Chromolaena
odorata. International journal of Pharmaceutical sciences and research, 3(1), 80.

Anyasor, G. N., Aina, D. A., Olushola, M., & Aniyikaye, A. F. (2011). Phytochemical constitpemtjmate
analysis, antioxidant, antibacterial and wound healing properties of leaf extracts of Chromolaena odorata. Annals of
Biological Research, 2(2), 4451.

Barua, R. N., Sharma, R. P., Thyagarajan, G., & Hertz, W. (1978). Flavonoids of Chromobkerda.
Phytochemistry, 17(10), 18aI/808.

Wollenweber, E., Dorr, M., & Muniappan, R. (1995). Exudate flavonoids in a tropical weed, Chromolaena odorata
(L.) RM King et H. Robinson. Biochemical systematics and ecology, 7(23)88Z3

Wollenweber, E., & Ritman, J. N. (1996). A novel methyl ether of quercetagetin from Chromolaena odorata leaf
exudate. Biochemical systematics and ecology, 5(24}4809

Suksamrarn, A., Chotipong, A., Suavansri, T., Boongird, S., Timsuksai, P., Vimuttipong, S., & Chuayxugul
(2004). Antimycobacterial activity and cytotoxicity of flavonoids from the flowers ofChromolaena odorata. Archives
of Pharmacal Research, 27(5), SRI71.

Pisutthanan, N., Liawruangrath, B., Liawruangrath, S., & Bremner, J. B. (2006). A new flavami€hromolaena
odorata. Natural Product Research, 20(13), 11'928.

Hung, T. M., Cuong, T. D., Dang, N. H., Zhu, S., Long, P. Q., Komatsu, K., & Min, B. S. (2011). Flavonoid
glycosides from Chromolaena odorata leaves and their in vitro cytotoxic actBligmical and Pharmaceutical
Bulletin, 59(1), 129131.

Ezenyi, I. C., Salawu, O. A., Kulkarni, R., & Emeje, M. (2014). Antiplasmodial actaittgd isolation and
identification of quercetid Gnethyl ether in Chromolaena odorata leaf fraction with highivity against
chloroquineresistant Plasmodium falciparum. Parasitology Research, 113(12}44225

Emani L, Ravada S, Meka B, Garaga M, Golakd20l5) A new flavanone from the leaves @firomolaena
odorata Nat Prod Commur{PubMed [Google Scholdr

Wafo, P., Kamdem, R. S., Ali, Z., Anjum, S., Begum, A., Oluyemisi, O. O., ... & Choudhary, M. I. (2011). kaurane
type diterpenoids from Chromoleana odorata, their ay di f f r act i o nglusosidaseiingilsitioraoh d p o
16-kauren19-oic acid. Fitoterapia, 82(4), 6446.

Bamba, D., Bessiere, J. M., Marion, C., Pélissier, Y., & Fourasté, |. (1993). Essential oil of Eupatorium odoratum.
Planta Medica, 59(02),84-185.

Bouda, H., Tapondjou, L. A., Fontem, D. A., & Gumedzoe, M. Y. D. (2001). Effect of essential oils from leaves of
Ageratum conyzoides, Lantana camara and Chromolaena odorata on the mortality of Sitophilus zeamais (Coleoptera,
Curculionidae). Journaf Stored Products Research, 37(2),-109.

Pisutthanan, N., Liawruangrath, B., Liawruangrath, S., Baramee, A., Apisariyakul, A., Korth, J., & Bremner, J. B.
(2006). Constituents of the essential oil from aerial parts of Chromolaena odorata fromdl'Hddaumal Product
Research, 20(06), 63#0.

Owolabi, M. S., Ogundajo, A., Yusuf, K. O., Lajide, L., Villanueva, H. E., Tuten, J. A., & Setzer, W. N. (2010).
Chemical composition and bioactivity of the essential oil of Chromolaena odorata from Nigeoad$Ref natural
products, 4(1), 72.

Joshi, R. K. (2013). Chemical composition of the essential oils of aerial parts and flowers of Chromolaena odorata
(L.) RM King & H. Rob. from Western Ghats region of North West Karnataka, India. Journal of Essehtial Oi
Bearing Plants, 16(1), 715.

IASR Journal of Medical and Pharmaceutical Science (IIMPS); Volume: 2; Issue: 6 | | Nov-Dec 2022] | | Page-5


https://pubmed.ncbi.nlm.nih.gov/26594758
https://scholar.google.com/scholar_lookup?journal=Nat+Prod+Commun&title=A+new+flavanone+from+the+leaves+of+Chromolaena+odorata&author=L+Emani&author=S+Ravada&author=B+Meka&author=M+Garaga&author=T+Golakoti&volume=10&publication_year=2015&pages=1555-9&pmid=26594758&

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Joshi, R. K. (2013). Chemical composition of the essential oil of Chromolaena odorata (L.) RM King & H. Rob.
roots from India. Journal of Chemistry, 2013.

Biller, A., Boppré, M., Witte, L., & Hartmann, T. (1994). Pyrrolizigi alkaloids in Chromolaena odorata. Chemical

and chemoecological aspects. Phytochemistry, 35(3}6625

Thoden, T. C., Boppré, M., & Hallmann, J. (2007). Pyrrolizidine alkaloids of Chromolaena odorata act as
nematicidal agents and reduce infection ttiilee roots by Meloidogyne incognita. Nematology, 9(3),-348.

Yakubu, M. T. (2012). Effect of a @ay oral gavage of a crude alkaloid extract from Chromolaena odorata leaves
on hormonal and spermatogenic indices of male rats. Journal of andrology,139®1207.

Phan, T. T., Wang, L., See, P., Grayer, R. J., Chan, S. Y., & Lee, S. T. (2001). Phenolic compounds of Chromolaena
odorata protect cultured skin cells from oxidative damage: implication for cutaneous wound healing. Biological and
Pharmaceutical Bulletin, 24(12), 131379.

Heiss, E. H., Tran, T. V. A., Zimmermann, K., Schwaiger, S., Vouk, C., Mayerhofer, B., ... & Dirsch, V. M. (2014).
Identification of chromomoric acid Cl as an Nrf2 activator in Chromolaena odorata. Journauia pabducts,

77(3), 503508.

Irobi, O. N. (1992). Activities of Chromolaena odorata (Compositae) leaf extract against Pseudomonas aeruginosa
and Streptococcus faecalis. Journal of ethnopharmacology, 37{83. 81

Saiful, A. J., Ling, S. K., Mastura, MMazurah, M. |., Salbiah, M., Shuhaimi, M., & Abdul, M. A. (2012). Efflux
inhibitory activity of flavonoids from Chromolaena odorata against selected methieslistant Staphylococcus
aureus (MRSA) isolates. African Journal of Microbiology Research,) 688815635.

Kigigha, L. T., & Zige, D. V. (2013). Activity of Chromolaena odorata on enteric and superficial etiologic bacterial
agents. Am J Res Commun, 1(11), 256/5.

Stanley, M. C., Ifeanyi, O. E., Nwakaego, C. C., & Esther, |. O. (2014). Antimareifiects of Chromolaena
odorata on some human pathogens. International Journal of current microbiology and applied sciences, -3(3), 1006
1012.

Adedapo, A. A., Oyagbemi, A. A., Fagbohun, O. A., Omobowale, T. O., & Yakubu, M. A. (2016). Evaluation of the
articancer properties of the methanol leaf extract of Chromolaena odorata on HT29 lung cancer cell line. The
FASEB Journal, 30, 1198.

Amazu, L. U., Omoregie, P., Ajugwo, A. O., Ifezulike, C. C., & Azikiwe, C. C. (2013). Anticonvulsant potency of
the leafextract of Chromolaena odorata in rats. Unique Res J Med Med Sci91, 64

Onkaramurthy, M., Veerapur, V. P., Thippeswamy, B. S., Reddy, T. M., Rayappa, H., & Badami, S. (2013). Anti
diabetic and anttataract effects of Chromolaena odorata Linn., in stmytocirinduced diabetic rats. Journal of
ethnopharmacology, 145(1), 3&@32.

lioma, S. N., Okafor, A. I., & Nwankwo, A. A. (2014). Hypoglycemic, hematologic and lipid profile effects of
Chromolaena odorata ethanol leaf extract in alloxan induced aiabet. Annals of Biological Sciences.

Uhegbu, F. O., Imo, C., & Onwuegbuchulam, C. H. (2016). Lipid lowering, hypoglycemic and antioxidant activities
of Chromolaena odorata (L) and Ageratum conyzoides (L) ethanolic leaf extracts in albino rats. Jddeaktioal

Plants Studies, 4(2), 1559.

Atindehou, M., Lagnika, L., Guérold, B., Strub, J. M., Zhao, M., Van Dorsselaer, A., ... &Botetzgue, M. H.

(2013). Isolation and identification of two antibacterial agents from Chromolaena odorata L. geiiivet dour
diarrheal strains.

Aba, P. E., Joshua, P. E., Ezeonuogu, F. C., Ezeja, M. I., Omoja, V. U., & Umeakuana, P. U. (2015). Possible anti
diarrhoeal potential of ethanol leaf extract of Chromolaena odorata in castodumied rats. Journal of
Comgementary and Integrative Medicine, 12(4), 3306.

Ngane, A. N., Etame, R. E., Ndifor, F., Biyiti, L., Zollo, P. A., & Bouchet, P. (2006). Antifungal activity of
Chromolaena odorata (L.) King & Robinson (Asteraceae) of cameroon. Chemotherapy, 52(#6.103

Naidoo, K. K., Coopoosamy, R. M., & Naidoo, G. (2011). Screening of Chromolaeana odorata (L.) King and
Robinson for antibacterial and antifungal properties. Journal of medicinal plants Research, 5(18362359

Owoyele, V. B., Adediji, J. O., & Solaye, A. O. (2005). Antinflammatory activity of aqueous leaf extract of
Chromolaena odorata. Inflammopharmacology, 13(5);484

Hanh, T. T. H., Hang, D. T. T., Van Minh, C., & Dat, N. T. (2011). Anflammatory effects of fatty acids isolated

from Chromolaena odorata. Asian Pacific Journal of Tropical Medicine, 4(10)7880

Pandith, H., Zhang, X., Thongpraditchote, S., Wongkrajang, Y., Gritsanapan, W., & Baek, S. J. (2013). Effect of
Siam weed extract and its bioactive component scutellarein &ttrghether on antinflammatory activity through
NFeB pathway. Journal of <d4lhnopharmacol ogy, 147(2), 4
Phan TT, See P, Lee ST, Chan(3301) Anti-oxidant effects of the extracts from the leave£bfomolaena
odorataon human dermal fibroblasté epidermal keratinocytes against hydrogen peroxide and hypoxanthine
xanthine oxidase induced damag&9 27.[PubMed [Google Scholgr

Afolabi, C. A, EO, I, & IA, D. O. (2007). Phytochemical constituents and antioxigiapterties of extracts from

the leaves of Chromolaena odorata. Scientific research and essays, 204191

IASR Journal of Medical and Pharmaceutical Science (IIMPS); Volume: 2; Issue: 6 | | Nov-Dec 2022] | | Page-6


https://pubmed.ncbi.nlm.nih.gov/11348739
https://scholar.google.com/scholar_lookup?journal=Burns&title=Anti-oxidant+effects+of+the+extracts+from+the+leaves+of+Chromolaena+odorata+on+human+dermal+fibroblasts+and+epidermal+keratinocytes+against+hydrogen+peroxide+and+hypoxanthine-xanthine+oxidase+induced+damage&author=TT+Phan&author=P+See&author=ST+Lee&author=SY+Chan&volume=27&publication_year=2001&pages=319-27&pmid=11348739&

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Melinda, K. P., Rathinam, X., Marimuthu, K., Diwakar, A., Ramanathan, S., Kathiresan, S., & Subramaniam, S.
(2010). A comparative study on the tiamidant activity of methanolic leaf extracts of Ficus religiosa L,
Chromolaena odorata (L.) King & Rabinson, Cynodon dactylon (L.) Pers. and Tridax procumbens L. Asian Pacific
Journal of Tropical Medicine, 3(5), 3450.

Rao, K. S., Chaudhury, P. K., &&lhan, A. (2010). Evaluation of awatkidant activities and total phenolic content

of Chromolaena odorata. Food and chemical toxicology, 48(2)7329

Sirinthipaporn, A., & Jiraungkoorskul, W. (2017). Wound healing property review of siam weed, Cleneola
odorata. Pharmacognosy reviews, 11(21), 35.

Boudjeko, T., Megnekou, R., Woguia, A. L., Kegne, F. M., Ngomoyogoli, J. E. K., Tchapoum, C. D. N., & Koum,
0. (2015). Antioxidant and immunomodulatory properties of polysaccharides from Allanblackia fttiliiv

stem bark and Chromolaena odorata (L.) King and HE Robins leaves. BMC research notef.8(1), 1

Akah, P. A. (1990). Mechanism of hemostatic activity of Eupatorium odoratum. International Journal of Crude Drug
Research, 28(4), 25356.

Pandith, H.,Zhang, X., Liggett, J., Min, K. W., Gritsanapan, W., & Baek, S. J. (2013). Hemostatic and wound
healing properties of Chromolaena odorata leaf extract. International Scholarly Research Notices, 2013.

Alisi, C. S., Onyeze, G. O. C., Ojiako, O. A., & OsuagvC. G. (2011). Evaluation of the protective potential of
Chromolaena odorata Linn. extract on carbon tetrachlénideced oxidative liver damage. International Journal of
Biochemistry Research & Review, 1(3), 69.

Asomugha, R. N., Okafor, P. N., ljeh,ll. Orisakwe, O. E., & Asomugha, A. L. (2014). Hepatic effects of aqueous
extract of Chromolaena odorata in male Wistar albino rats. Pharmacologyonline;1136L.27

Phan, T. T., Hughes, M. A., & Cherry, G. W. (1998). Enhanced proliferation of fibrolaladtendothelial cells
treated with an extract of the leaves of Chromolaena odorata (Eupolin), an herbal remedy for treating wounds.
Plastic and Reconstructive Surgery, 101(3),-766.

Thang, P. T., Teik, L. S., & Yung, C. S. (2001). Aakidant effects bthe extracts from the leaves of Chromolaena
odorata on human dermal fibroblasts and epidermal keratinocytes against hydrogen peroxide and hypoxanthine
xanthine oxidase induced damage. Burns, 27(4),3210

Hanphanphoom S, Krajangsan®®16) Antimicrohial Activity of Chromolaena odorata Extracts against Bacterial
Human Skin Infections. Mod Appl Sri0(2):159.

Udayaprakash NK, Sriraman V, Devika V, Peneena V, Sripriya N, Bhuvaneswari S, SampathKa6t9) B
Comparative studies on phytochemistry, antioxidant and antibacterial activity of direct and sequential extracts of
Chromolaena odorata leaves. International Journal of Research in Pharmaceutical Sciences. -BA2): 914

Hanh, T. T. H., Hang, D. T. TVan Minh, C., & Dat, N. T. (2011). Anihflammatory effects of fatty acids isolated

from Chromolaena odorata. Asian Pacific Journal of Tropical Medicine, 4(10)6&%0

Dhar, R., Kimseng, R., Chokchaisiri, R., Hiransai, P., Utaipan, T., Suksamrarn,@h& ng | o k , W: (201
Dihydroxy-3 Nj, -#igthoxy6hdjcone from Chromolaena odorata possessesnfiatimatory effects via
inhibition of NFa B and p38 MAP K i n-activhtedp ®RAVS | 2647a anadnophadgesl e
Immunopharmacology and immunotoxiogy, 40(1), 4351.

Owoyele, B. V., Oguntoye, S. O., & Kemi Dare, B. A. (2009, January). Analgesignfiathmatory and antipyretic
activities from flavonoid fractions of Chromolaena odorata. In JOURNAL OF PHYSIOLOGICAL SCIENCES (Vol.
59, pp. 382382). 111-11 KUDAN-KITA, CHIYODA -KU, TOKYO, 1020073, JAPAN: SPRINGER TOKYO.

Ayyanar, M., & Ignacimuthu, S. (2009). Herbal medicines for wound healing among tribal people in Southern India:
Ethnobotanical and Scientific evidences. International journal of Agpypisearch in Natural products, 2(3);42

Rauf, A., Jehan, N., Ahmad, Z., & Mubarak, M. S. (2017). Analgesic potential of extracts and derived natural
products from medicinal plants. Pain REtom Analg to Altern Ther Rijeka: InTech, 339.

Onoja, S.O., Nweze, E. C., Ezeja, M. I., Omeh, Y. N., & Obi, C. O. (2016). Evaluation of the antioxidant and
analgesic activities of hydromethanolic extract of Chromolaena odorata leaf. British Journal of Pharmaceutical
Research, 10(5), 1.

IASR Journal of Medical and Pharmaceutical Science (IIMPS); Volume: 2; Issue: 6 | | Nov-Dec 2022] | |Page-7



