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Abstract: Siam weed, also known as Chromolaena odorata, is an Asteraceae family plant that grows
quickly and produces a lot of seeds. Despite being a well-known medicinal plant, it has turned into
an agricultural weed throughout Africa and Asia, endangering biodiversity and harming the eco-
system. Despite this, C. odorata has a strong reputation in tropical Africa as a therapeutic herb with
anticancer properties against breast, liver, and colorectal cancer. The plant extract should be used in
moderation, though, as greater dosages may be hepatotoxic to the liver cells. The plant extract re-
quires more study, as well as appropriate instruction and understanding of its oral daily consump-
tion. This review summarizes recent research on the anticancer properties of C. odorata leaves using
ethanolic and methanolic aqueous extracts on a variety of cancer cells. The research was gathered
from online journals and databases like Google Scholar, PubMed, and others.
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1. Introduction

According to statistics, cancer is the second biggest killer worldwide. In low- and
middle-income nations, cancer deaths account for about 70% of all fatalities. By 2030, it is
predicted that there will be 13.1 million cancer deaths worldwide (Jones et al., 2017) Can-
cer is consistently the third-highest cause of mortality in low-income nations and the sec-
ond-leading cause of death in high-income countries. Although the anti-inflammatory
and anticancer properties of several plants have been trado-medically established, there
is still no scientific evidence for these claims.

The World Health Organization (WHO) (2018) states that both internal and environ-
mental variables, including hormonal changes, obesity, smoking habits, and exposure to
radiation, viruses, and toxins, can contribute to the development of cancer. The nature
and location of tumour affect how quickly cancer spreads. About 90-95% of cancer cases
are caused by genetic changes impacted by environmental and lifestyle factors, with the
remaining 5-10% being caused by hereditary genetic factors. (International Agency for
Research on Cancer, 2018). In more than 50% of people who go on to develop cancer and
die from it, acquired resistance to anticancer medicines causes the disease to return
(Zahreddine & Borden, 2013)

The finding of bioactive chemicals in medicinal plants and growing interest in alter-
native treatments have led to an increase in the use of plants in primary healthcare and
phytotherapeutic research in recent years (Dias, D.A.; Urban, S.; Roessner, 2012). 80 per
cent of people rely on plant-based traditional remedies for primary healthcare, according
to the World Health Organization (International Agency for Research on Cancer,
2018).More than 50% of the anticancer medications utilized in clinical trials were found to
be derived from plant-based natural sources (Desai et al., 2008). A substantial source of
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synthetic and herbal medications is also medicinal herbs. Herbs have the potential to be
extremely beneficial as well as harmful, thus the issue of toxicity requires careful consid-
eration (C et al., 2015)

A member of the Asteraceae herb family and a traditional medicinal plant, Chromo-
laena odorata (L.) RM. King & H. Robinson is also known as Siam Weed. Chromolaena
odorata L. is also known as "Siam weed" in some circles. It is cultivated as a decorative
plant and as a herb. Among the worst tropical weeds in the world, the Siam weed is well
known. C. odorata L. is also regarded as a major weed in plantation crops around the
world, including citrus, palm oil, coconut, and rubber trees. As it reduces nearby plants,
it is highly allelopathic. The stem is dry and easily ignites during the dry season, but the
stumps are still alive and grow very quickly, covering the following rainy season
(Prawiradiputra, 2007). This plant has an impact. Small farms, agricultural production
generally, and natural ecosystems are all impacted by this weed.

Figure 1. Chromolaena odorata (Siam Weed). Source: (Tiamiyu & Okunlade, n.d.) 20.20

Phytochemical constituents

Flavonoid aglycones (flavanones, flavonols, flavones) such as acacetin, chalcones,
Eupatilin, Luteolin, Kaempferol, Quercetin, Quercetagetin, and Sinensetin; ((Heiss et al.,
2014; Suksamrarn et al., 2004; Wollenweber et al., 1995).

Table 1. Phytochemical analysis of aqueous and ethanolic leaf extract of C. odorata.

Bioactive compounds Relative Abundance
Aqueous Ethanolic
Terpenoids - ++
Tannin + ++
Saponin + +
Phlobatannin ++ -
Cardiac Glycoside - ++
Flavonoids - -
Cardenolides - -
Anthraquinones - +
Phenol ++ +
Alkaloids ++ -
Volatile Oil - -

Observation Remarks: ++ = abundant + = trace - = absent. Source: (Anyasor et al., 2011)
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Methoxyflavones, a phytochemical included in the ethanolic extract of the n-hexane
fraction of C. odorata leaves, exhibit a wide range of pharmacological properties, including
the ability to inhibit cancer cell proliferation and induce apoptosis.

With an IC50 value of 23.44 g/ml, the crude ethanolic extract of C. odorata leaves is
more effective than n-hexane, ethyl acetate, and ethanol fractions against the cancer cell
line Hep G2 ((YUSUF & FAHRIANI, 2022).

Due to their antioxidant activity against oxidative stress, modulation of gene expres-
sion on oncogenes and tumour suppressor genes in cell proliferation and differentiation,
and other factors, flavonoids from C. odorata have some preventative and therapeutic
mechanisms against cancer cells. They also control the metabolism of carcinogens.

Wound Healing Properties

According to the physiology of wound healing, wounds can be categorized as "open"
or "closed" depending on the underlying cause and as "acute" or "chronic" depending on
the severity (Nagori & Solanki, 2011; Singh et al., 2006). According to Ayyanar and Igna-
cimuthu (2009), Chromolaena odorata is one of the plants that may heal wounds and has
been studied for its range of health benefits. Several portions of this herb have been used
to treat skin infections, burns, and wounds. The plant demonstrates its ability to heal
wounds through a variety of processes. Its extract includes numerous antioxidant chemi-
cals that boost this ability, and it also shortens the time needed for bleeding and clotting,
which may be the first step in the physiology of wound healing (Vaisakh & Pandey, 2012).
By preventing the inflammatory mediators, it can defend the cells from being destroyed.
Gram-positive and Gram-negative bacteria are both susceptible to their antimicrobial ef-
fects, which raises the possibility that they could lessen wound infections. In a study, an-
imals given C. odorata extract experienced shorter bleeding and clotting times. This
demonstrates that it continues to be a potent hemostatic.

Medicinal uses

C. odorata leaves are used in decoctions to treat a variety of diseases (Inta et al., 2013).
In addition to treating dyspepsia, C. odorata leaf extracts are used to treat skin conditions
(Thang et al., 2001). In northern Africa, liquid extracts from C. odorata are used to relieve
stomach pain, coagulate blood, and abort fetuses in the first trimester of pregnancy (An-
ning & Yeboah-Gyan, 2007) Extracts can also be used to treat patients with malaria and
jaundice as well as to disinfect old wounds and boils (Iwu et al., 1999, Vital & Rivera, 2009
)- Extracts from the C. odorata plant have been used to embalm bodies in remote African
settlements (Anning & Yeboah-Gyan, 2007). Viethamese people use C. odorata weed ex-
tracts to clean their teeth and treat some eye conditions (Thang et al., 2001) The drug is
utilized to treat diabetes in India (Onkaramurthy et al., 2013). Insects are also repelled by
the leaves (Nong et al., 2013).

According to (Iwu et al., 1999), C. odorata was effective in treating inflammation, hy-
pertension, spasmodic diarrhoea, and spasms. Additionally, traditional uses for the treat-
ment of burns, wound healing, skin infections, postpartum wounds, and antimalarial
medications were mentioned (Amirah Aziz et al., 2020). In many tropical countries, fresh
leaves or a decoction of C. odorata have long been used to treat leech bites, soft tissue
wounds, burn wounds, skin infections, and liver illnesses (Alisi, 2011)In traditional med-
icine, a decoction of the leaf is used as a cough suppressant and as a malaria therapy in-
gredient along with lemon grass and guava leaf. Its leaf water extract is frequently used
as a medication for diabetes, malaria, and diarrhoea. Recent studies have demonstrated
the plant's larvicidal effects against all significant mosquito vectors (Nong et al., 2013). To
stop bleeding and speed up healing, the leaves are historically applied as a poultice to cuts
and wounds. The roots are used to make an aqueous decoction that is both antipyretic
and analgesic. As a gargle for colds and sore throats, the leaf extract mixed with salt can
also be utilized (Amirah Aziz et al., 2020)
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Last but not least, local herbalists in Nigeria have demonstrated through its use that
it treats peptic ulcers, prevents cervical cancer, lowers cholesterol, encourages a healthy
heart, lowers blood pressure, relieves pain, heals ulcers, and lessens foot rot. Although
this plant is an invasive weed, research has been done on it to see if it has any therapeutic
qualities and to see if it has any anticancer capabilities.

2. Biology of Cancer and Metastasis
Cancer

The condition known as metastasis, which is the uncontrolled spread of cells from
one area of the body to another, is the cause of cancer. Normally, the body develops by
cell division. After a while, it dies through the process of apoptosis (programmed cell
death), and new cells are created to replace the deceased ones. However, in the case of
cancer, there is a modification in the process of cell proliferation, resulting in aberrant or
damaged cells that form Tumours. These tumours are immune system and tumour sup-
pressor gene resistant. Tumours can be malignant or not (Benign). Malignant tumours,
which are known to be cancerous, can spread to different regions of the body through
metastatic growth. (D.M. Vasudevan et al., 2011)

Three major genes are involved in cancer development; proto-oncogenes (they are
involved in normal cell growth and division. Upon alteration, they become oncogenes,
that is, cancer-causing genes), tumour suppressor genes (the genes control the growth and
division of cells but due to mutation, these genes can be altered and divide in an uncon-
trolled manner) and lastly, the DNA repair genes(the help in the repair of damaged genes,
if there is a mutation in these genes, they can cause deletions and mutation in the chro-
mosomes). (D.M. Vasudevan et al., 2011).

3. The Anti-cancer activity of Chromolaena odorata on Breast Cancer

The anti-cancer efficacy of C. odorata leaves extract was assessed in a study (Yusuf et
al.,, 2021) in rats with breast cancer brought on by DMBA. The purpose of the study was
to examine the cytotoxic properties and potential anticancer mechanisms of an ethanol
extract of C. odorata in Wistar rats that had been given DMBA to cause breast cancer. Seven
Rattus Copernicus groups were employed, including a normal control, a breast cancer
control, and a doxorubicin treatment group. Four treatment groups using C. odorata ex-
tract (500, 1000, 2000, and 4000 mg/kg BW) were also used. Except for the acclimatization
phase, the treatments lasted 17 days. We evaluated across groups the number, volume,
and weight of the nodules as well as the body weight of the rats. The findings revealed
that the therapy group saw a significant gain in body weight that was dose-dependent (p
0.05 in all comparisons), along with a significant decrease in the number, volume, and
weight of cancer nodules (p 0.001). When compared to Gdoxo, the weight of the cancer
nodule at week 16 was likewise significantly lower in GC02000 (p 0.0001).

Through a series of mechanisms, including metabolic activation in the mammary
gland (Lin et al., 2012), carcinogenic metabolites interact with rapidly proliferating cells
in the terminal end buds to form DNA adducts and mutations that lead to malignant cell
transformation, breast cancer was induced in experimental animals by oral administration
of DMBA (Lee et al., 2008). The study effectively created breast cancer by feeding 20 mg/kg
of DMBA orally three times per week for five weeks. This was similar to another study
that created mammary tumours by repeatedly giving modest doses of DMBA orally (Qing
et al., 1997). The anticancer efficacy of C. odorata on breast cancer cell lines has been inves-
tigated in the past, according to the authors (Harun et al., 2012; Kouamé et al., 2013; Yusuf
et al., 2020). By examining the cytotoxic effect and anticancer mechanism of an ethanol
extract of the C. odorata plant in vivo on DMBA-induced breast cancer in Wistar rats, this
work attempted to close this gap in the literature.
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4. The action of C.odorata on Breast and Colorectal cancer

To assess the quantity and calibre of its antioxidants as well as its cytotoxicity, (Yusuf
et al., 2020) examined the bioactivity of C. odorata against colorectal and breast cancer cell
lines. According to earlier studies, C. odorata may be able to suppress colon, tissue, and
mammary cancer cells. GC-MS, DPPH, flavonoids and phenolic, multi-tester meter, and
MTT assays were just a few of the techniques employed in the study to look at C. odorata's
chemical composition and antioxidant abilities. Alpha-amyrin had the highest retention
period, and the results showed that C. odorata contains six antioxidant components with
quality above 80%. The total flavonoids were higher than the total phenolic, and C. odora-
ta's IC50 was higher than vitamin C's. The 4TT and HTB cells in breast cancer responded
more negatively to C. odorata's cytotoxicity than the WiDr cancer cells in colorectal cancer.
According to the study, C. odorata has significant antioxidant quality and quantity along
with a stable ionic value, which can increase the level of cytotoxicity to cancer cells like
WIDR, HTB, and 4T1. This study also demonstrates the depth of research into identifying
compounds that are toxic to colorectal and breast cancer cell lines.

5. Anticancer activity of C. odorata on Liver Cancer (Hepatocellular Carcinoma)

The functionality of liver cells(hepatocytes) can be known through tests of liver bi-
omarkers. In the presence of liver disease, the membrane of the hepatocyte becomes po-
rous and allows some enzymes ‘percolate’ into the blood circulatory system which in turn
leads to the elevation of transaminases in the blood. That is, there is an increase in the
porosity of the cell membrane thereby causing an outflow of liver enzymes from the
hepatocytes. (C et al., 2015)

Hepatoprotective effects of ethanol and an aqueous extract of C. odorata leaves at
1ml/kg of rifampicin and carbon tetrachloride (CCl4) (Muthu Ramu & Rajasekaran, 2021)
Below is a discussion of the outcome:

Table 2. Acute toxicity of Chromolaena odorata extracts in rats.

Extract Dose (mg/kg) Observed toxic effects
Aqueous 2000 None
Ethanol 2000 None
Chloroform 2000 None

Chromolaena odorata extracts were examined for acute toxicity in rats, and the results
revealed that none of the extracts had any measurable harmful effects at the levels em-
ployed in the tests, indicating that they are safe for use in subsequent research.

The findings of acute toxicity testing of different Chromolaena odorata extracts in rats
are shown in Table 2 of the article "Hepatoprotective Activity of Different Extracts of
Chromolaena Odorata Against CCL4 and Rifampicin-Induced Hepatic Injuries in Rats: A
Randomized Controlled Preclinical Trial" by Ramu and Rajasekaran (2021). All of the ex-
tracts were deemed to be safe for use in subsequent trials because the study discovered
that none of them had any major harmful effects at the assessed dosages.

Table 3. Hepatoprotective effects of Chromolaena odorata extracts in rats.

Extract Dose (mg/kg) CCL4-induced liver injury Rifampicin-induced liver in-

jury
Aqueous 250 p <0.001 p <0.001
Ethanol 250 p <0.05 p <0.05
Chloroform 250 p <0.05 p <0.05

The outcomes demonstrated that all of the extracts had hepatoprotective effects by
considerably lowering the levels of liver enzymes and indicators of liver injury. However,
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the aqueous extract, ethanol extract, and chloroform extract all showed a significant
amount of hepatoprotective action. The p-values show the statistical significance of the
differences between the groups, with lower p-values suggesting more importance.

Summary: The study's primary experiment tested the hepatoprotective effects of sev-
eral Chromolaena odorata extracts against liver damage caused by carbon tetrachloride
(CCL4) and Rifampicin in rats. The results are presented in Table 3 in the same paper. The
outcomes demonstrated that all of the extracts had hepatoprotective effects by considera-
bly lowering the levels of liver enzymes and indicators of liver injury. However, the aque-
ous extract, ethanol extract, and chloroform extract all showed a significant amount of
hepatoprotective action.

6. Anti-Cancer Activity of C. odorata extract on Induced Salmonella typhi

The mean levels of Aspartate Aminotransferase (AST), Alanine Amino Transferase
(ALT), Alkaline Phosphatase (ALP), Total Bilirubin (TB), Albumin, and Total Protein (TP)
all increased significantly when Salmonella typhi was administered to rat subjects to cause
hepatotoxicity and examine the histopathology, but the level of conjugated Bilirubin did
not statistically differ. There was a discernible decrease in AST throughout the course of
the 16 days following administration of the C. odorata extract. ALT levels dropped in all
test groups as a result of the extract. The same information was equally recorded by TP,
TB, and ALP (Charles & Minakiri, 2018a)

Even at low doses of the extract, the liver's histoarchitecture was recovered after 16
days in the diseased mice after treatment with it at varied levels (Charles & Minakiri,
2018b)

This must have occurred as a result of liver damage brought on by endotoxins, gen-
eralized inflammatory responses brought on by Salmonella typhi-produced and released
cytotoxins that have damaged Kuffer cells. Damilola et al. (2014); Adeyi et al. (2013); Sallie
et al. (1991).

Generally, C. odorata might cause hepatotoxic action since it contains pyrrolizidine
alkaloids. Both a modest amount consumed over an extended period of time and a large
amount consumed quickly can be harmful to the liver. (C et al., 2015)

Table 4. Phytochemical screening of Chromolaena odorata.

Bioactive compounds Presence in Chromolaena odorata
Alkaloids Yes
Flavonoids Yes
Tannins Yes
Saponins Yes
Phenols Yes

The study found that the plant contains several important bioactive compounds, in-
cluding alkaloids, flavonoids, tannins, saponins, and phenols. These compounds are
known to possess a wide range of biological activities and may contribute to the plant's
therapeutic properties.

Table 5. Liver function tests of Wistar rats infected with Salmonella Typhi and treated with Chro-
molaena odorata extract or ciprofloxacin.

Ciprofloxacin- Chromolaena
Parameters Control Group  Infected Group P Odorata-treated
treated Group
Group
ALT (U/L) 29.60+0.72 65.40+1.04 47.00+1.45 32.80+0.96
AST (U/L) 99.80+1.08 207.00+1.21 167.00+0.80 110.00+1.48
ALP (U/L) 178.00+0.95 295.80+1.21 238.00+1.31 193.40+1.09
Total bilirubin 2.28+0.11 8.03+0.20 5.35:0.12 3.15+0.07
(umol/L)
Albumin (g/L) 29.60+0.85 14.80+0.72 22.20+1.07 28.60+0.83

Note: Values are expressed as mean + SEM (n=6 rats per group).
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The outcomes of the tests done on the Wistar rats used in the study's liver function
are shown in Table 6. Salmonella Typhi infection was followed by either Chromolaena
odorata extract or the common antibiotic ciprofloxacin being administered to the rats. Al-
anine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase
(ALP), total bilirubin, and albumin levels in the serum were tested as part of the liver
function tests. Comparing the rats treated with Chromolaena odorata extract and those
treated with ciprofloxacin, the results revealed that the rats treated with the extract had
considerably lower levels of ALT, AST, ALP, and total bilirubin, indicating a lesser degree
of liver injury.

Table 6. Histopathological findings of liver tissues of Wistar rats infected with Salmonella Typhi
and treated with Chromolaena odorata extract or ciprofloxacin.

Ciprofloxacin Chromolaena
Parameters Control Group  Infected Group P Odorata-treated
treated Group
Group
Hepatic necrosis 0 4.00+0.28 2.17+0.17 1.5020.23
score
Infl 11
nflammatory ce 0 3.1740.26 2.00£0.28 1.33:0.21
infiltration score
Congestion score 0 3.33+0.29 2.17+0.17 1.50+0.23
Regeneration score 0 1.33+0.21 2.00£0.28 2.67+0.32

Note: Scores were obtained on a scale of 0-4, where 0 indicates no damage or inflammation, and 4

indicates severe damage or inflammation.

Table 6 lists the histological results of the liver tissues from the study's rat subjects.
The liver tissues were inspected under a microscope to determine the extent of the infec-
tion with Salmonella Typhi and to assess how the Chromolaena odorata extract affected
liver regeneration. According to lower scores on a number of histopathological measures,
the rats treated with Chromolaena odorata extract had much less liver damage than those
treated with ciprofloxacin, according to the study's findings. The researchers came to the
conclusion that Chromolaena odorata extract may protect liver function and be effective in
treating liver disorders.

7. Effect of C. odorata on Colorectal Cell lines

Additionally, using phase-contrast microscopy, the researchers investigated how the
extract affected the shape of the cancer cells. The results of the microscope study revealed
that the extract caused the cancer cells to undergo morphological changes such as shrink-
ing, rounding, and separation from the surface of the culture dish (Oloyede et al., 2021).
Finally, the researchers used flow cytometry analysis to look into how the extract affected
the cancer cells' cell cycle. The extract caused cell cycle arrest in the GO/G1 phase, which
suggests that it may prevent the proliferation of cancer cells, according to the results of
the flow cytometry examination (Oloyede et al., 2021)

As a result, the research shows that Chromolaena odorata's methanol leaf extract may
possess anticancer characteristics and represent a possible source of fresh chemotherapeu-
tic chemicals for the treatment of lung cancer (Oloyede et al., 2021)

8. Conclusion and Recommendation

The facts and information included in this review of C. odorata's anticancer properties
were gathered from a variety of publications. It has been demonstrated that C. odorata is a
useful traditional medicine. The effects of the ethanolic and methanolic extracts on breast,
liver, colon, and rectum cell lines are suppressive of cancer, according to publishable evi-
dence. It has been demonstrated that the extract has a hepatotoxic impact on the liver cells
at larger concentrations. We come to the conclusion that controlled measures must be put
in place to restrict the consumption of plant extract as a result of this understanding. The
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oral daily dosage of Chromolaena odorata's aqueous leaf extract requires proper instruc-
tion and education.

The anticancer efficacy of C. odorata extract on various cancers such prostate, thyroid,
melanoma, and blood cancer hasn't been well-documented, if at all, at the time this review
was being written. Additionally, there was little to no proof that the in-silico study em-
ploying plant extract from C. odorata caused an up- or down-regulation in a sick condition.
Therefore, it is advised that additional scientific research be conducted utilizing this read-
ily available plant extract.
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