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ABSTRACT 
 

Medicinal plants are natural resources, yielding valuable herbal products, which could be used in 
the treatment of various ailments. Natural products, such as plant extract, either as pure 
compounds or as standardized extracts provide unlimited opportunities for new drug discoveries 
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because of their unmatched availability of chemical diversity. Ageratum conyzoides has been 
known since antiquity for its medicinal properties and effectiveness in the treatment of various 
ailments ranging from skin disease, fever, to relief colic, flatulence, dysentery, and diarrhea. A wide 
range of chemical compounds, belonging to the phytochemical classes namely; alkaloids, 
cumarins, flavonoids, chromenes, benzofuran, sterols, and terpenoids have been identified in this 
specie. Ageratum conyzoides extracts and their metabolites have been found to possess significant 
pharmacological properties. In this review, the phytochemistry and medicinal benefits of this plant 
was reported. 
 

 
Keywords: Ageratum conyzoides; phytochemicals, medicinal plant; pharmacological uses; traditional 

uses. 
 

1. INTRODUCTION 
 
Medicinal plants have a long-dated history of 
their many beneficial purposes including their 
contribution to the growth of many economies [1, 
2]. “Since ancient times, medicinal plants have 
been used for treating various human disorders 
such that many pharmaceutical and research 
institutes are adopting and investing in plants 
and other natural products as a reliable source 
for drug development and discovery” [3-5]. 
Despite the availability of synthetic drugs, plants 
are yet recognized as a significant contributor to 
the healthcare program and system of many 
countries [6]. 
 
Based on empirical evidences, many of the 
available scientific studies have documented one 
or more biological activities attributable to herbal 
plants [7]. Further to this, the mechanisms of 
action as well as the active principles contributing 
to the pharmacological activities have been 
elucidated [8]. Therefore, medicinal plants are 
the repository of biological agents capable of 
curing and treating numerous human diseases. 
Aside from the efficacy of medicinal plants, the 
advantage owns to them include their cheap and 
ready availability, and their presumed safety [9] 
 
“Ageratum conyzoides L. is a popular invasive 
weed known as billy goat weed. Being a member 
of the Asteraceae family, the plant is herbaceous 
and is found throughout the tropic and subtropic 
regions around the world” [10]. “Ageratum 
conyzoides is capable of producing extensive 
number of seeds and is highly prolific, it could 
spread to distant places thus enhancing its 
encroachment to wider areas” [11]. Goat weed 
as popularly called, has much application in 
traditional medicine and have been proven 
effective in many scientific studies as 
antimicrobial, anti-parasitic, antimalarial, and in 
gastroprotection [12-15]. The current review 
intends to profile the medicinal application of A. 

conyzoides with emphasis on recent 
pharmacological findings. 
 

2. BOTANICAL DESCRIPTION AND 
DISTRIBUTION 

 
Ageratum conyzoides sometimes called 
Eupatorium conyzoides is a plant of the tropical 
and sub-tropical, locally known as Billygoat 
weed. The plant belongs to the Asteraceae 
family one of the largest plant families with over 
1000 genera and 25,000 species [16].                    
The name Ageratum was coined from Ancient 
Greek “a geras” which means stay young and 
conyzoides derived from “konyz” means plants 
[17].  
 
As an annual branching herb, Ageratum 
conyzoides grows to approximately 1 m in height 
with wide adaptability. The stems and leaves are 
covered with fine white hairs, the leaves are 
ovate and up to 7.5 cm long while the stem is 
erect and branching with soft hairs (pubescent) 
(Fig. 1) and grow to a height of approximately 3 
feet [18, 19].  
 
In addition, the roots are shallow and fibrous, 
usually about 4 inches deep. The leaves of goat 
weed are lanceolate to broadly ovate, usually 
opposite, 0.25 to 4 inches long, 0.2 to 2 inches 
wide, on 0.2 to 3-inch-long hairy petioles (Fig. 
1c). Margins of the leaf are serrated with coarse 
teeth, rough surfaces, and lightly hairy with 
prominent veins ((Fig. 1d) which when crushed, 
produces a strong, rancid odor [18]. The flowers 
are purple to white, less than 6 mm across, and 
arranged in close terminal inflorescences. It 
flowers all year round when the condition is 
favorable. The fruits are achene, brown, and 
easily dispersed [18, 19]. The plant grows 
commonly in the proximity of habitation, thrives in 
any garden soil, and is very common in waste 
places and on ruined sites [20]. Goat weed can 
complete its life cycle in approximately two 
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months, grows particularly well, and forms dense 
populations where soil fertility is high. It could 
also survive and reproduce in low-fertility soils. 
Although, the plant prefers moist soil it also 
grows in dry areas. The plant is native to the 
warmer parts of the southeastern United States, 
Mexico, the Caribbean, and tropical South 
America [18, 21].  
 

2.1 Proximate and Phytochemical 
Composition 

 
Although there is a dirt of literature on extensive 
studies of the phytochemicals and biological 
properties of Ageratum conyzoides, the review 
has shown that most of the report on the 
phytochemistry has to do with the essential oil. 
The oil content, which although varied randomly 
ranged from 0.11 to 0.58 % in the leaves and 
0.03 to 0.18% in the roots ([10]. Some 
compounds identified as a major component of 
Ageratum conyzoides’ essential oil include 
Bicyclo [3.1.0] hexane, 6-methylene, 1,5-
Heptadiyne, N-Methyl-7-azabicyclo (2,2,1) hept-
2, 4-Oxo-4,5,6,7-tetrahydrobenzofurazan, and 
Tricyclo [3.2.2.0] nonane-2-carboxylic acid [22]. 
The proximate analysis of Ageratum conyzoides 
whole plant showed that it contains 17.7% total 
ash, and 7.3 % crude fiber [23]. In the plant stem 
powder, moisture content was 4.21±0.26 %, and 
4.21±0.26 % in the flower. The total ash content 
in both organs was 1.78±0.61 and 1.61±0.53 
respectively [24]. Carbohydrate was also 
detected in the ethanol whole plant extracts [25]. 
The chemical constituents identified in different 
morphological organs of Ageratum conyzoides 
are in the class of alkaloids, flavonoids, 
terpenoids, tannins, and saponins. Qualitative 
phytochemical analysis of the ethanol leaf, 
flower, and stem extracts showed the presence 
of tannins, alkaloids, flavonoids, phenols, 
steroids, saponins, and anthraquinones. In the 
ethanol root extract, alkaloids, flavonoids, and 
anthraquinones were not detected. In the 
aqueous extracts, the majority of the 
phytochemicals were not detected. Only the 
phenol and anthraquinones were detected in the 
flower extract. In the stem extracts, alkaloids, 
saponins, and anthraquinones were the identified 
phytochemicals while flavonoids and steroids 
were the identified phytochemicals in the root 
extract [26]. Similar qualitative phytochemical 
studies of the plant showed that alkaloids, 
phenols, saponins, tannins, steroids, and 
triterpenes were present in the ethanol extract 
[25]. Qualitative screening comparing the 

phytochemical components of the methanol 
extracts and ethyl acetate fraction of the aerial 
part of Ageratum conyzoides showed that 
alkaloids, terpenoids, anthraquinones, tannins, 
and saponins which were detected in the 
methanol extract were absent in the ethyl acetate 
fraction [27]. Interestingly, in the study conducted 
by Patil et al. [28], tannins were identified in the 
methanol, hexane, and aqueous extracts of the 
plant, whereas flavonoid was only identified in 
the hexane extracts and steroid in the aqueous 
extracts. Phytochemicals such as flavonoids, 
steroids, triterpenoids, anthraquinones, and 
alkaloids previously identified in the methanol 
extract were absent. GC-MS profiling of the 
aqueous and methanol leaf extract of the plant 
showed the presence of biological essential 
compounds. In the aqueous extract, the 
compounds included; 1,2,4-Trizol  4-amine  N-(2-
thienylmethyl)-ester (2.54%), 2-Pentadecenone 
6,10,14-trimethyl  ester  (3.05%),  n-
Hexadecanoic  acid  (17.77%),  9,12,15-
Octadecatrienoic  acid  (Z,Z,Z)-  (9.12%), 9,12-  
Octadecadienoic  acid  (Z,Z)-  (48.01%),  Phytol 
(12.63%) and Methyl  stearate (6.90%). The 
methanol extract on the other hand contains 
more of the volatile compounds such as 1,7-
dibromoheptane  (3.73%),  2,6,6-trimethyl  
bicyclo-3,1,1-heptane  (6.87%),  3,7,11,15-  
tetramethyl-2-hexadecen-1-ol (2.65), 
Hexadecanoic  acid methyl ester (14.00%),  n-
Hexadecanoic  acid (12.73%), Thiophene-2-
acetic  acid  dodec-9-ynyl  ester (3.39%), 
cyclohexylmethyl  pentadecyl  ester  (2.60%),  2-
Methoxybenzoic acid (4.57%), 2-  Furanmethanol 
(5.96%), 9,12-Octadecadienoic  acid  (4.50%),  
9-Octadecenoic  acid (9.72%), 5-Eicosene  
(4.41%),  Dioctyl  disulphide  (2.22%), 
Octadecanoic  acid,  methyl  ester  (7.40%),  
9,17-Octadecadienal  (0.91%),  Docosane  
(3.31%),  Cyclohexane, 1-(1,5-dimethylhexyl)-4-
(4-methylpentyl)-ester  (6.73%) and Octacosane 
(4.30%) [29]. 
 

Pyrrolone (5‐ethoxy‐1H‐pyrrol‐2(5H)‐one) a 
yellowish oily compound was isolated from the 
CH2Cl2 extract of the aerial part of the plant [30] 
(Fig. 2). Recently, Ahuchaogu and Echeme, [31], 
isolated and characterized a pentacyclic 
triterpenoid from the stem bark. The isolation 
was preceded by initial partitioning of the crude 
extracts into solvents of varied polarity and from 
the chloroform fraction, column fractionation 
yielded Lupeol; the pentacyclic triterpenoid which 
was structurally characterized by NMR 
spectroscopy.  
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Fig. 1. Ageratum conyzoides: Flower (A), Leave (B), Stem (C) 
 

 
Pyrrolone 

 
Lupeol 

 
 

Eupalestin 

 
 

Inderoflavone B 



 
 
 
 

Ogunjinmi et al.; Asian J. Res. Bot., vol. 9, no. 1, pp. 46-63, 2023; Article no.AJRIB.98474 
 

 

 
50 

 

 

 
 

Coumarin 

 
 

Caryophyllene Oxide 
 

 
 

(+) Sesamin 

 
 

Ecnecanescins 

 
 

Precocene I 

 
 

Precocene II 
 

Fig. 2. Chemical Compounds characterized from Ageratum conyzoides 
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Eupalestin, encecalol, demethoxyencecalol, 2-
hydroxydihydrocinnamic acid, 2,2-
dimethylchromane, linderoflavone B,  coumarin, 
ageconyflavone C,  precocene II are some of the 
known phenolics specifically methoxylated 
flavonoids and chromenes already identified in 
the plant [32]. Gonzalez et al. [33] characterized 
11 chromenes after fractionation of the n-hexane 
extract of the plant’s aerial part. Lignin; (+) 
sesamin, and sesquiterpene; caryophyllene 
oxide (figure 2) were among the characterized 
compounds. Others included; precocene (I),  
precocene II,  6-(I-methoxyethyl)-7-methoxy-2,2-
dimethylchromene, 6-(I-hydroxyethyl)-7-methoxy-
2,2-dimethylchromene, 6-(1-ethoxyethyl)-7-
melhoxy-2,2-dimethylchromene, encecaline, 6-
vinyl-7-methoxy-2,2-dimethylchromeneromene, 
and encecanescins (Fig. 2). 
 

2.2 Traditional and Ethno-botanical Uses 
 
Traditional usage of Ageratum conyzoides cut 
across the region such as Asia, Africa, and South 
America where is it commonly used in wound 
dressing, ulcer treatment, and treatment of skin 
disease [34, 35]. The decoction or infusion is 
applied for the relieve of colic, flatulence, 
dysentery, and diarrhea [36]. Other traditional 
uses include mouthwash to relieve toothache, 
antitussive, management of sleeping sickness, 
an antidote for snake poison, treatment of fever, 
and vermifuge [37-39].   
 
There is no doubt about the utility of Ageratum 
conyzoides, the traditional application, however 

varied widely across regions and cultures. In 
Africa, it is commonly used to relieve 
constipation, fever, as an antiulcer agent, and as 
a wound dressing agent. In Togo, the herb is 
used to treat measles and snake bites, whereas, 
in Nigeria, the plant is used for the treatment of 
skin diseases, diarrhea, wound healing, and to 
relieve pain around the navel in children [40]. 
The leaves are sometimes consumed as 
vegetables to prevent tetanus [41]. It is used as a 
medication against pneumonia, antitoxin of 
snake venom, sore throat, typhoid fever, 
candidiasis, and malaria fever. The flower and 
roots are also useful for treating tumors, lithiasis, 
and diarrhea in babies, to relieve itching, 
insomnia, cough, and antibug parasite [42]. 
Invariably all the morphological organs are of 
traditional value. Traditional communities in India 
use goat weed as a bactericide, anti-dysenteric, 
and antilithic. The aqueous extract is also utilized 
as a bactericide in Asia, South America, and 
Africa, whereas in Central Africa it is used to 
treat pneumonia [43]. Ageratum conyzoides is 
used medicinally in China to treat a variety of 
conditions, including colds, headaches, boils, 
eczema, bleeding wounds, and burns [44]. 
 

2.3 Pharmacological Uses 
 
The antioxidant, anti-inflammatory, anti-malaria, 
antimicrobial, anti-parasitic, and anti-diabteic 
potentials of Ageratum conyzoides were the 
pharmacological properties reviewed in this 
article. A summary of different studies is given in 
Table 1.  

 
Table 1. Summary of the pharmacological activity of Ageratum conyzoides 

 

Pharmacological 
uses 

Plant part used Extract References  

Antioxidant Leaf, root, flower, 
stem 

Ethanol, ethyl 
acetate, hexane, 
methanol, chloroform 

[14, 56] 

Antimicrobial Leaf, whole plant, 
flower 

Methanol, ethanol, 
hexane 

 [12, 25, 74, 76] 

Anti-inflammatory Aerial part, leaf Methanol, ethanol  [63, 79, 80] 

Anti-diabetic, Anti-
hyperglycaemia 

The whole plant, leaf  Aqueous, ethanol  [99, 101, 105] 

Gastroprotective 
activity  

Leaf Methanol, aqueous  [29, 86, 94] 

Anti-parasitic Leaf, flower, stem, 
root 

Methanol, ethyl 
acetate, hexane 

 [107] 

Anti-malaria  Leaf  Aqueous, ethyl 
acetate, chloroform, 
hexane 

[111, 112] 
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2.4 Antioxidant Properties of Ageratum 
conyzoides 

 
Oxidative stress is a condition characterized by 
increased production of reactive oxygen species 
(ROS) parallel with an imbalance in the 
antioxidant defense system [45, 46]. Some of 
these radicals are generated via endogenous 
processes while some are acquired from 
exogenous sources. For instance, superoxide 
radicals (O2*) and hydrogen peroxide (H2O2) are 
by-products of mitochondrial electron transport 
and other metabolic processes [47]. Whereas, 
exposure to environmental pollutants such as air 
pollution, cigarette smoking, excessive alcohol 
consumption, and ultraviolet radiation can bring 
about a generation of high amounts [48]. ROS 
are implicated in the etiopathology of many 
human diseases such as cancer, atherosclerosis, 
and Parkinson and Alzheimer’s disorders [49]. 
Interestingly, fruit, vegetables, and numerous 
medicinal plants are the repository of important 
metabolites capable of quenching or chelating 
free radicals, or able to stimulate the antioxidant 
defense mechanism of the living cell                      
thereby counteracting radical-induced tissue 
damage and protecting the biological molecules 
[50, 51] 
 
In-vitro and in-vivo, Ageratum conyzoides 
demonstrated significant antioxidant efficacy, 
which was attributed to the high phenolic content 
of the extract and fractions. The antioxidant 
efficacy of the extract contributed to the organ 
protection against CCl4-induced damage. This 
observation of Sarfo-Antwi et al. [14] conforms 
well with that of Acheampong et al. [52] who 
reported the antioxidant properties of the 
hydroethanolic extract of A. conyzoides and 
further attributed the effect to the phenol and 
flavonoids constituent of the extract. The authors 
confirmed this by FTIR analysis, which showed 
the presence of phenols, alcohols, and 
aromatics. The antioxidant compounds are well-
recognized scavengers of free radicals with 
potentials such as anticancer [53], enhancing 
male fertility [54] and improving cardiovascular 
health [51, 55]. According to Sarfo-Antwi et al. 
[14], DPPH inhibition by A. conyzoides 
(0.14±0.010 mg/ml) measured by the 
concentration (μg/ml) of extracts that scavenged 
50 % of DPPH radicals was found to be almost 
equal that of ascorbic acid (0.18±0.06 mg/ml). 
On a similar note, the DPPH radical inhibition by 
the leaf and root extracts of ethyl acetate, n-
Hexane, and ethanol gave credence to the 
strong antioxidant capacity of Ageratum 

conyzoides. The ethanol extract with the 
strongest radical inhibition had IC50 value of 7.34 
and 9.18 µg/mL for the root and leaf extract 
respectively while for the ethyl acetate extract, 
the value was 11.63 and 12.97 µg/mL 
respectively. The n-hexane extract, which 
showed the weakest inhibition, has the value to 
be 14.62 and 15.88 µg/mL for the root and leaf 
respectively [56]. Patel and Modi, [57] combined 
the DPPH inhibition, reducing power assay, ferric 
reducing antioxidant power, and 
phosphomolybdenum assay to determine the 
antioxidant potential of a different morphological 
organ of the plant. From indication, 
concentration-dependent increase in DPPH 
radical inhibition was observed for the aqueous 
and ethanol extract of the flower, leaf, stem, and 
root of the plant with the plant flower having the 
strongest inhibition capacity. In addition, the 
aqueous and ethanol flower extracts exhibited 
the most significant ferric-reducing antioxidant 
power and phosphomolybdenum inhibition.            
This observation was also supported by                      
another study where the stems and flowers of A. 
conyzoides exhibited strong antioxidant activity 
due to the rich flavonoids and phenolic content 
[58].  
 
The antioxidant activity of the methanol, ethyl 
acetate, chloroform, and hexane extract was 
measured by the ability to scavenge DPPH and 
ABTS free radicals. It was observed that ethyl 
acetate extract had higher DPPH radical 
scavenging activity (56.35±1.79) and hexane 
extract showed a higher ABTS radical 
scavenging activity (65.85±00) [59]. Sutjiatmo et 
al. [60] reported the IC50 of the ethanol extract as 
80.7 µg/mL. Similarly, the results from the study 
reported by Neelabh et al. [61] showed that the 
antioxidant activity of A. conyzoides increased 
with an increase in the concentration of plant 
extract. The methanol extract had IC50 value of 
213.57 µg/ml against the IC50 value of reference 
ascorbic acid with IC50 value of 6.82 µg/ml. The 
reducing power of the extract was found to be 
equivalent to 41 µg of garlic acid per milligram of 
extract. The total antioxidant activity of the 
methanol extract was determined to be 
equivalent to 316 µg of ascorbic acid per 
milligram of extract. In another investigation, 
extracts of various solvents (ethanol 70%, ethyl 
acetate, and chloroform) showed the DPPH 
radical inhibition with the extracts having IC50 

values of 126.4871 g/mL, 90.2554 g/mL, and 
93.2538 g/mL respectively, the antioxidant 
activity correlate with the total phenol and total 
flavonoid content of the extract [62].  
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Furthermore, from the results of a study 
conducted by Vikasari et al. [63], the extract had 
an IC50 of 153.63 g/mL with moderate DPPH 
inhibitory activity, while vitamin C had an IC50 of 
5.53 g/mL with very strong antioxidant activity. 
Based on the observation, the antioxidant effect 
of the extract is in line with the research of 
Neelabh et al. [64] which stated that the 
methanol extract of the leaves had an IC50 of 
213.57 µg/ml. Nevertheless, contradicts that of 
Shekhar and Anju, [65], which obtained an IC50 
value of 24.8 g/ml for the alcoholic extract of A. 
conyzoides leaves. The difference may however 
be due to differences in the growing locations, 
which will cause differences in the content of 
secondary metabolites possessed by these 
plants [66].  
 
The essential oil in the leaves of A. conyzoides 
reported by Quoc et al., [22] showed a somewhat 
high IC50 value when compared to the value 
obtained for the crude extracts in other studies. 
Although the DPPH inhibition was concentration-
dependent, IC50 value was approximately 8 
mg/mL and quite higher than those of some 
previous studies, such as EOs of Piper betle L. 
and Thymus caramanicus Jalas whose IC50 
values were 4 and 263 µg/mL, respectively [67, 
68]. 
 
Observation from the study reported by Adetuyi 
et al. [69] showed that the methanol extract have 
higher DPPH and hydrogen peroxide scavenging 
activities over the aqueous extract but the 
aqueous extract had a higher reducing power. 
The methanol extract exhibited a greater 
inhibition against lipid peroxidation induced by 
Fe

2+
 in rat pancreas and penile tissue 

homogenate exemplified by their least IC50  
(94.21  µg/ml in the pancreas)  and  (75.95 
µg/mL in penile tissue). In rat brain homogenate, 
the aqueous extract exhibited a greater inhibition 
against lipid peroxidation induced by Fe

2+
 with 

the least IC50 of 91.74 µg/mL. Hence, these 
extracts can be used as a potent natural 
antioxidant against free radicals and as a natural 
source of combating disease caused by oxidative 
stress. A summary of the investigations on the 
antioxidant activity of the plant is shown in          
Table 2. 
 

2.5 Antimicrobial Properties of Ageratum 
conyzoides 

 
Diseases caused by microorganisms are 
responsible for approximately 66.67% of all 
deaths in tropical countries [25] and the 

increases in this trend have resulted in renewed 
interest in the medical and public health 
communities for strategies on treatment and 
prevention through the development of new 
antimicrobials. Going by history, medicinal plants 
have provided a good source of anti-infective 
agents with compounds that are highly effective 
instruments in the fight against microbial 
infections.  
 
Among important plants with antibacterial activity 
is Ageratum conyzoides L. A study reported the 
methanol extract and oil to inhibit 20 bacteria and 
four fungi strains. Although Martins et al. [70] 
reported that the oil exhibited weak activity 
against Staphylococcus epidermidis, 
Staphylococcus aureus, and Cladosporium 
cladosporioides, the extract inhibited the growth 
of Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, and Bacillus subtilis. 
In support of this observation, Budiman and 
Aulifa, [12] showed that the ethanol extract of 
Ageratum conyzoides and Piper betle L extract 
have activity against S. aureus. A previous article 
reported that Piper betle L. contains fatty acid 
compounds, hydroxy fatty acid ester, and 
hydroxychavicol, which have antibacterial 
activity. Fatty acids at low pH acts as 
antibacterial and antifungal by targeting the 
structure and function of cell walls and bacterial 
membranes. Whereas, a flavonoid contained in 
the extract can form complex connections with 
extracellular and bacterial cell walls [71]. From 
observation, “the extract of Ageratum conyzoides 
showed a broad spectrum of antibacterial 
activities, inhibiting P. aeruginosa, E. coli, S. 
dysenteriae and S. aureus at a concentration of 
50 mg/ml. The extract at 25 mg/ml was observed 
to have some activities on S. dysenteriae and S. 
aureus with the zone of inhibition at 6.0 mm for 
both. The Minimum Inhibitory Concentration 
(MIC) and Minimum Bactericidal Concentration 
(MBC) for the ethanol extract of the plant on S. 
aureus and E. coli was 120 mg/ml, while the MIC 
and MBC of P. aeruginosa was 160 mg/ml and 
Shigella dysenteriae has 200 mg/ml of the plant 
extract. The observation suggested that the 
ethanol extracts of A. conyzoides could be 
suitable for the treatment of diseases/infections 
caused by S. aureus, P. aeruginosa, E. coli, and 
Shigella dysenteriae” [25]. 
 
“The comparative anti-microbial study involving 
different solvent extracts of the plant against 
Staphylococcus aureus and E. coli was 
performed using the agar well diffusion method. 
The antimicrobial potential of the methanol 
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Table 2. Summary of the antioxidant properties of Ageratum conyzoides 
 

Antioxidant Method Plant part used Extract References  

DPPH Leaf, root, flower, 
stem 

Ethanol, ethyl 
acetate, hexane, 

 [14, 56, 57, 62] 

Phosphomolybdenum 
inhibition 

Flower, stem, root, 
and leaf 

Aqueous, ethanol [57] 

ABTS radical 
scavenging 

Leaf  Ethyl acetate, 
methanol, chloroform, 
and hexane 

[59] 

Ferric reducing 
antioxidant power 

Flower, stem, root 
and leaves 

Aqueous, ethanol [57] 

Hydrogen peroxide 
scavenging 

Leaf Methanol, aqueous [69] 

 
extracts was greater with the largest zone 
diameter of inhibition (14.5 mm and 13.7 mm) for 
S. aureus and E. coli respectively. While 
comparatively least activity was recorded with a 
9.5 mm zone of inhibition in hexane extract at a 
concentration of 50 micro litters against S. 
aureus. The aqueous extract inhibited E. coli with 
an inhibition zone of 9.1 mm. The study indicated 
that methanol extract of Ageratum conyzoides 
had the maximum ability to restrict the growth of 
infectious bacteria. These types of therapeutic 
properties of plant bioactive components have 
good antimicrobial efficiency to provide cures 
against many pathogenic diseases of human 
beings” [28]. 
 
In another study, “the efficacy of Ageratum 
conyzoides when compared with other plant 
extracts was demonstrated against various test 
organisms. The result indicated that a high 
proportion of test organisms were all susceptible 
to Piper betle, Ageratum conyzoides and 
Curcuma domestica. However, for Muntinga 
calabura, only S. simulans, S. chromogens, S. 
dysagalactiae and S. sanguinis were susceptible, 
whereas S. mitis, S. agalactiae, and S. uberis 
were resistant. Ethanol extract of Piper betle had 
inhibition zones ranging from 14.2 to 28.7 mm, 
Ageratum conyzoides extract had inhibition 
zones ranging from 10.4 to 21.5 mm, Curcuma 
domestica extract had inhibition zones ranging 
from 7.0 to 21.0 mm, whereas Muntinga calabura 
extract had inhibition zone ranging from 8.0 to 
17.4 mm. The minimum inhibitory concentrations 
of all extracts were 12.5 mg/ml” [72]. 
  
Chemically modified and unmodified oil of 
Ageratum conyzoides were compared for 
improved activity against some selected strains 
of pathogenic microbes. The oil from a fresh 
flowers of the plant was extracted by steam 
distillation. A portion of the extracted oil was 

modified by rapid bromination and its activity 
against Staphylococcus aureus, Klebsiella 
aerogenes. Streptococcus spp, Escherichia coli, 
Bacillus anthracis, Candida parapsilosis, 
Candida albicans, which causes genital infection, 
and Trichophyton mentagrophytes, which causes 
athlete’s foot, a skin disease in men, were 
compared against those of the pure oil. The 
results obtained showed that the chemically 
modifie oil of A. conizoides exhibited increased 
antifungal properties than the pure oil. C. 
parapsilosis and K. aerogenes were totally 
resistant to the modified oil. T. mentagrophytes 
and S. aureus, which is pathogenic skin 
microbes, was totally resistant to the pure oil but 
were sensitive to the chemically modified oil 
making this type of oil a good active ingredient in 
ointments against the microbes. E. coli and B. 
anthracis were both sensitive to the oils with the 
organisms being more sensitive to the pure oil 
than the brominated one. The sensitivity of  
Streptococcus  spp to the two oils was low with a 
better effect shown by the brominated oil. 5. 
aureus which is a bacterium that causes skin 
infection was resistant to the pure oil but showed 
some sensitivity to the brominated oil. These 
results show that the sensitivity of some bacteria 
strains can possibly be improved by the 
modification of the oil [73]. A. conyzoides leaves 
essential oil demonstrated some antibacterial 
activity against S. enteritidis (inhibitory zone of 
15.33 mm). From the inhibition zones recorded 
for S. enteritidis, the bacterial was considered 
“very sensitive” (inhibition diameter was 
observed in a range of 15 to 19 mm [74]. The oil 
did not inhibit B. subtilis, E. coli and S. aureus. 
Thus contradicting the observation of that of Patil 
et al. [75], where A. conyzoides plants essential 
oil was recorded against the bacteria S. aureus, 
B. subtilis and E. coli. In addition, A. conyzoides 
flowers essential oil in the study of Kouame et al. 
[76] inhibited the growth of S. aureus and E. coli. 
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The difference in antibacterial activity between 
other studies can be attributed to the difference 
in the chemical composition of essential oil.  
 

2.6 Anti-inflammatory Activity of 
Ageratum conyzoides 

 
Inflammation as a complex biological response to 
harmful stimuli can be protective in nature when 
the organism attempts to remove injurious stimuli 
and initiate the healing process. It becomes 
harmful on another end when it is chronic and 
can result in the pathogenesis of various 
inflammatory-related human diseases [51]. Many 
diseases management strategies involve 
regulation of the inflammatory processes in the 
living cell and several herbal medicinal efficacies 
have been associated with their anti-
inflammatory potentials [51, 77, 78].  
 
Galati et al. [79]; Saputri et al. [80]; VikasarI et 
al., [15] used the carrageenan-induced swelling 
assay to evaluate the acute anti-inflammatory 
potentials of Ageratum conyzoides. Vikasari et al. 
[15] found that the extract showed the same 
onset of the anti-inflammatory effect starting at 
minute 90 minutes, with diclofenac sodium. From 
observation, the percentage of inflammation 
inhibition, of the extract gave a faster onset of 
action as an anti-inflammatory agent, which was 
stable for 3 hours, in contrast to diclofenac 
sodium, which anti-inflammatory effect increased 
over time. Also by the carrageenan-induced paw 
edema test in the hind paw of a rat, Rahman et 
al. [81] found A. conyzoides (50.23 %) as a more 
effective anti-inflammatory plant than E. 
sonchifolia which promoted 48.11% of inhibition. 
Both extracts demonstrated a time-dependent 
anti-inflammatory action with the highest action 
after the 4

th
 hour of administration. The opinion 

based on the study conducted by Hassan et 
al[82] supports the time-dependent anti-
inflammatory action of A. conyzoides, which 
reduced the paw volume between 1 hour to 4 
hours after administration at a percentage of 
59.15 % and maximum effect at 4

th
 hour. 

Inflammation is a complex series of events that 
result from a complex network of interactions 
among the cells, tissue, and some mediators 
released locally at the site of inflammation and 
can enhance the signs and symptoms of 
inflammation. Among others, a very important 
consequence of inflammatory stimulus is the 
perturbation of the neutrophil membrane, which 
stimulates highly reactive oxygen products, 
including superoxide, and the release of 
lysosomal enzymes or release of histamine by 

basophil and mast cells [79]. The anti-
inflammatory effect of A. conyzoides is thought to 
be due to the presence of flavonoids that can 
stabilize membranes and inhibit protein 
denaturation [83]. It could also be linked to their 
ability to reduce myeloperoxidase (MPO), inhibit 
leukocyte influx, and adenosine deaminase 
(ADA). They could also reduce pro-inflammatory 
mediators such as nitric oxide metabolites (NOx), 
interleukin 17A (IL-17A), tumor necrosis factor 
(TNF), interleukin 10 (IL-10), interleukin 6 (IL-6), 
and interferon-gamma (IFN-γ). The plant could 
inhibit phosphorylation of p65 subunit of NF-B (p-
p65 NF-κB) and p38 mitogen-activated protein 
kinases (p-p38 MAPK) as demonstrated by 
(VigildeMello et al., [844]. The canonical 
activation of NF-κB pathways is a major pathway 
for the activation of inflammation in the presence 
of oxidation [15]. 
 

2.7 Gastro-protective Properties of 
Ageratum conyzoides 

 
“Any factor that alters the balance between the 
aggressive factors that can disrupt the mucosal 
integrity and the protective factors can affect the 
gastric mucosal health. The alteration in the 
gastric mucosal integrity may lead to injury or 
ulceration” [85]. “The gastric mucosal aggressive 
factors could include the endogenous factors; 
increased gastric acid secretion, ischemia and 
bile acids, and exogenous factors; bacteria, 
ethanol, non-steroidal anti-inflammatory drugs, 
and even oxidative stress” [86, 87]. “The 
protective machinery on the other hand is are the 
mucus and bicarbonate ions produced by 
mucous and parietal cells in the gastric mucosa, 
respectively. The mucus and bicarbonate ions 
create a viscous layer of gel that helps ensure a 
near-neutral pH at the gastric mucosal surface 
protecting mucosal cells from the activity of 
digestive enzymes (such as pepsin) and the 
erosive effect of acidic gastric secretions” [88]. 
“Other factors may also include the mucosal 
microcirculation, nitric oxide, prostaglandins, 
epidermal growth factors, and cyclooxygenase” 
[89-91]. In general, exogenous factors that 
stimulate the protective factors of gastric mucosa 
and their protective effects and/or down-regulate 
the aggressive factors and their erosive effects 
contribute to gastric mucosal protection.  
 
The histochemical observation of the mucous 
cells in the gastric mucosa, revealed prominence 
of mucous cell population in the gastric tissues 
after treatment with various doses of A. 
conzyzoides methanol leaves extracts. The 
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author also reported a corresponding increase in 
the mucous cell count in the gastric tissues of 
animals. The animals treated with 100, 300, and 
500 mg/kg extract recorded mucous cell counts 
(9.88±0.40), (9.63±0.86), and (9.75±0.80) 
respectively. “The increased gastric mucous cell 
population implied increased secretion of viscous 
and alkaline mucus which constitutes a  vital part 
of primary gastric mucosal protective factors. The 
mucus forms a  protective layer of gel on a 
gastric mucosal surface which protects it against 
the digestive action of pepsin and the erosive 
effect of acidic gastric juice” [86]“Two types of 
this mucus are secreted by mucous cells of 
gastric mucosa i.e. mucus secreted by neck 
mucous cells which neutralizes gastric contents 
and insoluble mucus secreted by surface 
mucous cells after exposure to chemical or 
physical irritants”  [86, 87]. According to Olaibi et 
al. [92], “induction of gastric mucosal injury 
involves disruption of mucus production by the 
gastric mucous cells, and the preservation of 
same i.e. mucus-secreting cells in stomach 
tissue is vital in gastric mucosal protection”. Ige 
et al. [93] from their study, demonstrated an 
increase in mucus secretion as one mechanism 
of gastric mucosa protection from gastric 
mucosal injury. Omotoso et al. [94] therefore 
ascribed a similar mechanism to the 
gastroprotective activity of methanol extracts of 
Ageratum conyzoides L. 
 
In another vein, a shift in the equilibrium between 
the protective and aggressive factors towards 
cell survival or death will respectively maintain or 
disrupt the gastric mucosal integrity. The tumor 
suppressor (p53) protein is one key factor that 
projects cells towards cell death. The study by 
Arab et al. [95] opined that “gastroprotective 
mechanisms involve down-regulation of apoptotic 
triggers such as p53 protein expression so as to 
shift the balance of gastric mucosal cells toward 
survival”. From the report of Omotoso et al. [94], 
“the gastro-protective effects of A. conzyzoides 
L. were exhibited through suppression of pro-
apoptotic signals generated by p53 upon 
exposure to gastric mucosal aggressive factors”. 
 
Both the aqueous methanol leaf extracts of A. 
conyzoides L were protective against erosive 
effect of acidic gastric secretions. The 
histological appearance of gastric tissues was 
showed relatively normal gastric mucosal histo-
architecture with densely packed gastric glands. 
An observation, by Omotoso et al. [29] said 
“might directly be associated with the protective 
effects of leaf extracts of A. conyzoides L. on 

gastric mucosa from the corrosive action of 
gastric juice since the non-treated animals 
showed prominent mucosal surface erosion”. 
Observations from similar studies have 
associated these effects with the anti-oxidant 
efficacy of A. conyzoides. Shirwaikar et al. [96]  
who demonstrated “the protective effects of the 
ethanol extract of A. conyzoides against 
ibuprofen-, ethanol, and stress-induced gastric 
ulceration” and Mahmood et al.[97], who used 
“the aqueous extract of A. conyzoides against 
ethanol-induced gastric ulcers linked the gastro-
protection with anti-oxidant properties of the plant 
extract”.  
 
“The prominent and intense mucosa erosion 
upon pyloric-ligation, which was revered to mild 
mucosal erosion upon treatment with the plant 
extracts, was also accompanied by an increase 
in mucous cells, a significant increase in Bcl-2 
expression without a significant increase in p53 
expression in gastric mucosa. The gastric 
mucosa compromised tissue was on the other 
hand characterized by decrease in mucous cell 
count and Bcl-2 expression with a significant 
concomitant increase in p53 expression. The 
increased mucous cell population and reciprocal 
expressions of Bcl-2 and p53 proteins in the 
gastric mucosa of animals highlighted the sub-
cellular mechanisms of gastroprotective activity 
of A. conyzoides” [98]. As a way of 
demonstrating the gastro-protective effect of A. 
conyzoides, [99], showed a dose dependent 
decrease in castor oil induced diarrhoea as well 
as inhibition of barium sulphate induced gastro-
intestinal motility in albino rats. Summarily of all 
the pharmacological investigation is the 
validation of the traditional usage of the plants to 
relieve colic, diarrhea, and relieve pain around 
the navel in children.   
 

2.8 Anti-diabetic Properties of Ageratum 
conyzoides 

 
Medicinal plants such as anti-diabetics have 
been in existence since time immemorial. 
Different preparations are often engaged in the 
traditional system of medicine to manage 
diabetics, and its complication. Diabetes is a 
critical health burden responsible for high rate of 
morbidity and mortality. According to the World 
Health Organization (WHO) 25% of the currently 
available drugs are of plant origin [100]. 
Ageratum conyzoides is a potential plant to 
source for effective anti-diabetic agents. For 
instance, the aqueous extract significantly 
lowered the blood glucose of diabetic rats and 
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improved significantly the insulin level in serum 
[101]. In the same vein, short-term 
hypoglycaemic effect after oral administration to 
diabetic rats was reported [102, 103]. 
Dyslipidaemia accompanying diabetes 
development in the experimental rats was also 
abrogated showing the hypolipidemic potentials 
of the extract [101]. In the rats’ diabetic model, 
the ethanol whole plant extracts demonstrated 
significant hypoglycaemic effects. Rahman et al. 
(2013) attributed this effect to the terpenoids, 
tannins, and coumarin constituents of the plant. 
In normoglycemic rats, the extract exhibited 
some glycemic control that was attributable to 
the phytochemicals inherent in the plant sample 
[104]. A dose-dependent decline in blood 
glucose of normoglycemic rats administered the 
leave extract of Ageratum conyzoides was in line 
with the reported utilization of the plant for 
diabetes management in Nigeria and Cameroon 
[105, 106]. 
 

2.9 Anti-parasitic Properties of Ageratum 
conyzoides 

 
Extracts of Ageratum conyzoides have been 
shown to exhibit anti-parasitic potentials. For 
instance, various extracts of the plant showed 
different levels of efficacy against viable Giardia 
duodenalis trophozoites [107]. The parasite is a 
common enteric protozoan known to be the 
causative agents for giardiasis in humans and 
animals. The symptoms of giardiasis vary from 
asymptomatic cases to chronic diarrhea [108]. In 
cases of severe infection especially in children, 
malnutrition and alteration in mental and physical 
development may be seen [109]. The extract was 
also reported to demonstrate larvicidal activity 
against Anopheles gambiae. The methanol, ethyl 
acetate, and n-Hexane extracts of the leaves, 
flowers, stem, and root showed varying degrees 
of bioactivity against the adult, third, and fourth 
instar larvae of the parasite. The observation 
indicates the potentials of the plant in malaria 
control, as it serves as an inhibitor of 
plasmodium vector responsible for malaria [110]. 
 

2.10 Anti-malarial Properties of 
Ageratum conyzoides 

 
“The water extract of Ageratum conyzoides can 
increase the anti-malaria efficacy of chloroquine 
and artesunate in the plasmodia-induced mice. 
The result also showed no antagonistic effect 
produced by the herb-drug combination in all the 
combination doses used. The increase in 
parasitemia clearance with increase in dose of A. 

conyzoides in each combination gave credence 
to this observation” [111]. “The leaves extract as 
well as its fraction similarly demonstrated 
significant inhibitory effects in-vitro and in mice 
infected with Plasmodium berghei” [112]. 
 

3. CONCLUSION 
 
It could be deduced from the current review that 
Ageratum conyzoides is a repository of important 
beneficial bioactive principles with known 
biological efficacies that can be annexed for 
managing different human ailments. It could also 
be deduced that there is sdirt of literature 
information on the basic mechanism of some of 
the pharmacological activities of the plant and 
therefore necessitate further investigation to 
substantiate some of the acclaimed 
pharmacological potentials and establish the 
likely mode of activity. The traditional application 
also varied widely across regions and cultures, 
and this might be due to differences in the 
phytochemical constituents across the different 
regions. It is noteworthy to state that the 
chemical composition of Ageratum conyzoides 
varies in the different studies and the variation 
may be attributed to differences in the site and 
time of collection.   
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