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Abstract

Background For centuries, plants have been used in the folk medicine of various cultures for their healing properties.
It is amazing how nature has provided us with such powerful remedies. Oxalis corniculata (O. corniculata) has always
been used traditionally for its medicinal attributes. In Asia, this herbaceous plant is used for treating many gastrointes-
tinal disorders, such as diarrhea and dysentery. In African folk medicine, on the other hand, this herb is used for res-
piratory diseases, skin diseases, and fever.

Main body Scientific research has revealed numerous pharmacological potentials of this plant, including antitumor,
antimicrobial, antioxidant, anti-inflammatory, and hepatoprotective properties. In addition, studies have indicated
that the extract of this plant protects against oxidative stress, inflammation, and various diseases, including cancer
and diabetes. Phytochemical analysis of O. corniculata revealed various relevant compounds, including phenolic acids,
flavonoids, and alkaloids, which are responsible for its therapeutic properties.

Conclusion The various constituents of this plant have significant ethnomedicinal potential. The plant is a pos-
sible source of extracts and chemical compounds with pharmacological activity. In the future, O. corniculata could
have an effective role in the development of modern drugs. The objective of this review is to summarize the current
knowledge on the medicinal potential of O. corniculata, including its bioactive compounds, mechanisms of action,
and therapeutic applications.
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1 Background

Oxalis corniculata (O. corniculata) is an herbaceous
perennial plant that belongs to the Oxalidaceae fam-
ily [1] and is known for its clover-like leaves and yel-
low flowers [2]. Taxonomic studies have placed O.
corniculata in the section Corniculatae of the genus
Oxalis. This section includes several other species, and
taxonomic revisions have been conducted to better
understand the morphological delimitation and rela-
tionships within this section [3]. It is a cosmopolitan
species which is extensively spread in tropical and tem-
perate areas [4, 5]. In some areas, such as Japan, it is
considered a non-native species, as it is thought to have
been colonized there in prehistoric times [6]. Its exact
origin is still uncertain [7]. The plant is often found in
habitats such as roadsides and cultivated fields. Con-
cerning its ecological interactions, the butterfly lays its
eggs on the leaves of O. corniculata, as these serve as
a host for its larvae [8]. The use of this plant has been
described in several researches owing to its medicinal
possessions and biological activities [9]. It is known to
have antioxidant activities and antiradical potential due
to its secondary metabolites [10]. The flavonoids found
in O. corniculata have been researched for their poten-
tial health benefits. These compounds have antioxidant

properties, can scavenge free radicals, and may aid in
the prevention of coronary heart disease [11]. In addi-
tion, studies have investigated the antibacterial effect
of the plant, particularly against Staphylococcus aureus
biofilms, due to the presence of different bioactive con-
stituents such as alkaloids, phenols, and flavonoids [12,
13]. These properties make this plant valuable in the
arenas of medicine and pharmacy.

2 Main text

2.1 Methods

This review on O. corniculata was compiled using lit-
erature from six databases: SciFinder, PubChem, Scien-
ceDirect, Scopus, PubMed, Google Scholar, and Web of
Science. The articles included in the review were pub-
lished in English before August 2023 and focused on
the various phytochemicals isolated from distinct parts
of O. corniculata, the pharmacological activities of the
extracts, and their therapeutic uses. The keywords used
to retrieve related studies were in vitro systems, virtual
screening and animal studies, O. corniculata, creeping
wood sorrel, ethnopharmacology, phytochemical con-
stituents, traditional medicine, pharmacological prop-
erties, and phytochemistry.



Bharti et al. Beni-Suef Univ J Basic Appl Sci (2024) 13:81

2.2 Botany

This review on O. corniculata was compiled using lit-
erature from six databases: SciFinder, PubChem, Scien-
ceDirect, Scopus, PubMed, Google Scholar, and Web of
Science. The articles included in the review were pub-
lished in English before August 2023. This plant is char-
acterized by a slender stem covered with rounded, tipped
hairs [14]. The plant’s flower is the smallest compared
to other Oxalis species [15]. The species also exhibits an
intraspecific polymorphism in leaf color that changes in
response to urban heat stress [16]. This is a C3 plant and
does not require sodium for its physiological functions
[17]. It is considered a weed because it can colonize vari-
ous environments, including greenhouses [18]. Its distri-
bution in habitats such as roadsides and cultivated fields
is further evidence of its weedy character [4]. In addition,
its occurrence in various habitats, including fallow land,
home gardens, lawns, and public gardens, emphasizes its
adaptability to different environmental conditions [19].
The ecological importance of O. corniculata also extends
to its influence on understorey vegetation in high biodi-
versity hotspots, where it has been identified as a species
capable of expanding into new habitats under the joint
effects of environment and awning alterations [20]. The
plant is known for its allelopathic effect, hindering the
development and progress of various floras [21, 22]. The
species is also known for its long flowering period from
February to November and its rapid seedling growth
compared to other herbaceous species [23].

2.2.1 Synonyms [24, 25]

Sanskrit: Amlapatrika, Amlalonika, Ambashta,
Patigandha, Amlika, Amlotaja, Chukrita,
Carngeri, Changeri, Cangeri, Chukrika,
Shuklika

English: Indian Sorrel

Guyjarati: Kanjo, Chirbil, Chirmil

Hindi: Seh, Seh-Patti, Seh-Patti, Tinpatiya; Amili,
Khatri-Buti Amrul, Amrulsak, Anboti,
Khatari, Khataria, Anboti; Bhilmori,
Chalmori; Chuka Tripati, Chukatripati,
Cukatripati, Khataro

Kannada: Putaanipurule, Huli Soppu, Huli Huliche,

Hulichikka, Hulihunice, Pullam-Purachi-
Sappu, Pullampurachi, Pullampuruchi,
Changeri Gida, Majjige Soppu, Majjige
Palya, Moorele Huli, Neergoli, Puliban-
thunise, Teltuppi, Uppuppina Gida, Huli-
Huniche, Pullampurachisappu
Puliyaral,  Pullampurachi,

Malayalam: Puliyarila,
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Poliyarala, Puliyarala

Umbuti, Ambata Chukaa, Bhinsarpati,
Aambotee, Ambuti

Duranja, Karanj, Putikaranj

Papri, Chirbid

Avilo Pattai, Amanitam, Atiyamilaparani,
Cenkontai, Cenkottaiccivappi, Civappi5,
Kecariyarakkirai, Paliakiri, Kayankaliya-
tanayaki, Perunkotikkirai, Piliccakkirai,
Puli-K-Kirai, Puli-Yarai, Puliakire, Pulic-
cirukirai, Puliiyarai, Pulikkirai, Pulit-
tacirukirai, Puliyaarai, Atacani, Puliyarai,
Puliyarani, Amalakam, Ambal, Kani-
yatanayaki, Kentika, Puliyancirukirai,
Puliyankirai

Anboti Kura, Anbotikura, Ambotikura,
Amboti-Kura, Pulichinta, Pulichintaaku,
Pulichintaku, Puli-Chintaku, Pulicintaku,
Pullachanchali, Tapazi, Nemalinara

Papri, Khatt-I-Buti

Marathi:

Oriya:
Punjabi:
Tamil:

Telugu:

Urdu:

2.2.2 Scientific classification [26]

Kingdom: Plantae

Division: =~ Magnoliophyta

Class: Magnoliopsida

Order: Oxalidales

Family: Oxalidaceae

Genus: Oxalis

Species: O. corniculata (Figs. 1, 2).

‘m \‘k‘ . .}

M A

Fig. 1 Oxalis corniculata leaves, stem and root
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Fig. 2 Oxalis corniculata flowers and flower buds

2.3 Traditional uses

O. corniculata is used in folk medicine to alleviate
various ailments [27]. In India, this plant is consid-
ered astringent, antiscorbutic, cooling, and helpful in
the treatment of rectal prolapse, dysentery, fever, and
biliousness [28]. In rural parts of Pakistan, Jammu &
Kashmir, O. corniculata is one of the most commonly
mentioned species used for the treatment of diabe-
tes [29]. The herb is also recognized in folk medicine
schemes viz. Siddha, Unani, and Ayurveda [30]. The
plant is widely distributed and has been recorded as
a common weed in various regions, including South-
east Asia, Tanzania, Egypt, and India [4, 7, 31, 32]. The
plant is native to inhabitants of Southeast Asia and is
commonly utilized as a remedy in this region [7]. The
plant has acclimatized in Japan and other regions of
the world [4]. Its versatility and broad spectrum of bio-
logical activity make it a valuable medicinal plant [33].
Traditionally, it is also used for the treatment of compli-
cations like diarrhea, ulcers in the stomach, toothache,
and tonsillitis [13, 28, 34, 35]. In Tanzania, extracts of
the plant are used traditionally for medicines [13]. The
plant is also commonly used as medicine in Southeast
Asia, indicating a long association with the society in
the region [7]. Ethnobotanical studies in the Balasore
district of Odisha, India, have shown that this plant is
consumed as a leafy vegetable by the local communities
and reportedly has ethnomedicinal uses against gastro-
intestinal ailments, especially gastrointestinal disorders
and diarrhea [32]. This herb is also used as livestock
feed [36]. The plant has been found to have gastropro-
tective effects, with significant antisecretory and anti-
ulcer properties, supporting its traditional use as a
remedy for peptic ulcers [35]. The traditional use and
bioactivity of this plant suggest its potential as a source
of dietary supplements and pharmaceuticals [10].
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2.4 Pharmacological activities of Oxalis corniculata

The leaf and whole plant of O. corniculata have been
studied for their pharmacological properties. An over-
view of these activities is presented in Table 1.

2.4.1 Antimicrobial activity

Recent research has revealed that different organic sol-
vents can extract other phytochemicals from plants [71],
each with varying antimicrobial activity [72]. The Etha-
nol and Methanol fractions of O. corniculata have shown
notable effectiveness in combating Staphylococcus aureus
[48] and its biofilm formation ability [12], along with
some clinical isolates of Vibrio cholerae [49)] Staphylo-
cocci species, Salmonella typhi [50] and some Multi-Drug
Resistant (MDR) strains of Citrobacter koseri, Salmonella
typhi, and Klebsiella pneumoniae [51]. n-butanol and
n-hexane soluble fractions also had significant antimi-
crobial activity for bacterial strains Shigella dysenteriae,
Bacillus subtilis, Salmonella typhi, and strains of fun-
gus, Fusarium solani, Aspergillus flavus, and Aspergillus
flexneri [52]. Apart from organic extracts, water extract
was also effective against Candida albicans [13]. The
cream made out of oil in a water-based emulsion and a
20% fresh leaf extract was also effective against bacterial
strains of Escherichia coli and Staphylococcus aureus [53].

2.4.2 Anticancer activity

Several studies have investigated the anticancer potential
of O. corniculata. One study suggested that the ethanolic
extract may cause apoptosis in the MCF7, a breast cancer
cell line, by inducing oxidative stress and can exhibit sig-
nificant anticancer and antitumor activity in Swiss albino
mice [41, 42]. The hydroalcoholic extract and ethyl ace-
tate fraction have demonstrated the ability to inhibit the
growth of the Hep-G2 cancer cell line; further molecular
docking study with phytoconstituents of O. corniculata
demonstrated that among different compounds, api-
genin possesses strong binding energy of — 7.90 kcal/mol
compared to the standard drug doxorubicin, which pos-
sesses — 7.63 kcal/mol against the epidermal growth fac-
tor receptor tyrosine kinase [27]. Another in silico study
identified isovitexin as a potential Human Papillomavirus
(HPV-18) inhibitor that could help treat cervical cancer
[73]. Furthermore, a study in Uganda reported different
plants with anticancer activity used locally in Uganda. O.
corniculata was among the plant species identified for its
potential anticancer properties [74]. The exact mecha-
nisms of the anticancer activity of O. corniculata have yet
to be fully understood. However, it has been suggested
that bioactive constituents, such as quassinoids and fla-
vonoids, may contribute to its anticancer effects [75, 76].
Overall, the available studies suggest that O. corniculata
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Table 1 Pharmacological activities of Oxalis corniculata extracts
Sr.no. Pharmacological activity Extract Doses checked Experimental methods/ References
models
1 Abortifacient Petroleum ether and ethanol 100 to 200 mg/kg b.w Tween—80, treated abortion [37]
model in pregnant rats
2 Analgesic Ethanol 80, 2004, and 400.8 mg/kg b.w. Acetic acid-induced acute [38]
peritonitis model in mice
Ethanol 200 to 400 mg/kg b.w. Acetic acid-induced writhing [39]
model in mice
3 Anthelmintic Petroleum ether, ethyl acetate, 100, 200, and 400 mg/mL Adult earthworm, Eisenia [40]
and methanol foetida, observed for time
of paralysis and death
4 Anticancer Ethanol 31.25 to 2000 g/mL MTT assay [41]
Ethanol 100 to 400 mg/kg b.w. Ehrlich ascites carcinoma mice  [42]
model
Ethanol and Water (70:30) 10 to 50 pg/mL MTT assay [27]
5 Antidiabetic Ethanol 200 to 400 mg/kg b.w. Streptozotocin-induced dia- [43]
betic model in rats
Water 100 mg/mL Streptozotocin-induced dia- [14]
betic model in rats
6 Antidiarrhea Water and Methanol 160, 320, and 640 mg/kg b.w. Castor oil-induced diarrhea [44]
model in rats
Methanol 20 mg/kg b.w. Anticolonization assay in suck-  [45]
ling mice model
7 Anti-inflammatory Ethanol 200 to 400 mg/kg b.w. Acetic acid induce colitis model  [46]
in rats
Petroleum ether, Chloroform, 100 mg/kg b.w. Carrageenan-induced paw [47]
Ethyl acetate, and Methanol edema model in rats
Ethanol 80, 200.4, and 400.8 mg/kg b.w.  Acetic acid-induced acute [38]
peritonitis model in mice
8 Antimicrobial Methanol 15, 20, 30, and 40% Agar well diffusion assay [48]
Ethanol 1t00.25% Biofilm eradication assay 2]
Methanol 100 pg/mL Agar well diffusion assay [49]
Ethanol, methanol, and chlo- 512to 2 pg/mL Agar disk diffusion assay [50]
roform
Methanol 50 mg/mL Agar well diffusion assay [51]
n-Hexane, ethyl acetate, 2 mg/mL Agar well diffusion assay [52]
n-butanol, and chloroform
Water 20 mg/mL Agar well diffusion assay [13]
Oil, water 2 mg/mL Agar well diffusion assay [53]
9 Antioxidant Methanol, dichlorometh- 0to 80 pg/mL Reducing power assay [54]
ane, ethyl acetate, water,
and n-butanol
Methanol, n-butanol, dichlo- 250 to 500 mg/kg b.w. CCl4-induced hepatotoxic
romethane, ethyl acetate, model in male rats
and water
Methanol 125 to 500 mg/kg b.w. Carrageenan-induced rat paw  [55]
edema model
Methanol 0.2to 15 mg/mL Diphenyl-1-picrylhydrazyl [56]
(DPPH) Assay
Methanol, acetone, and ethanol 1000 to 9000 ug Nitric oxide radical scavenging  [57]
assay
Water 0to 800 pg/mL H202-induced oxidative dam-  [58]
age model in HEK 293 cells
0to 8 mg/mL Thermal stress model in C.
elegans
Methanol 100 to 200 mg/kg b.w. CCl4-induced hepatotoxic [59]

model in male rats
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Table 1 (continued)
Sr.no. Pharmacological activity Extract Doses checked Experimental methods/ References
models
Water 250 mg/kg b.w. Isoproterenol-induced oxidative [60]
stress model in male rats
Methanol 100 to 200 mg/kg b.w. CCl4-induced hepatotoxic [61]
model in male rats
10 Anti-pyretic Ethanol 200 to 400 mg/kg b.w. Brewer's yeast-induced pyrexia  [39]
model in rats
11 Antiulcer Methanol 125 to 500 mg/kg b.w. Pylorus ligation-induced gastric ~ [35]
ulceration in rats
12 Anxiolytic Ethanol 100 to 300 mg/kg b.w. Open-field test, elevated plus-  [62]
maze test, and anti-fighting
effects on mice
Ethanol 200 to 400 mg/kg b.w. Elevated plus maze, open field  [63]
test, light-dark exploration test,
and hole board test on mice
Water 10 to 50 mg/mL Angiotensin converting enzyme  [64]
(ACE) inhibition assay
Methanol 100 to 200 mg/kg b.w. Forced swimming and tail [65]
suspension test on mice
13 Cardioprotective Water 250 mg/kg b.w. Isoproterenol (ISO) induced [60]
myocardial infarction model
in rats
14 Hepatoprotective Water 500 mg/kg b.w. CCl4-induced hepatotoxic [66]
model in female rats
Water and Ethanol 200 to 400 mg/kg b.w. Thioacetamide-induced hepa-  [67]
totoxic model in rats
15 Nephroprotective Water 0.5t02% Struvite kidney stones, grown [68]
in a gel medium by in vitro
single diffusion gel growth
technique
16 Nootropic Ethanol 250 to 500 mg/kg b.w. 1-methyl-4-phenyl-1, 2, 3, [69]

17 Wound healing Petroleum ether and ethanol

300 to 500 mg/kg b.w.

6-tetrahydropyridine (MPTP)
induced behavior alteration
model in mice

Excision, incision, and dead [70]
space wound model in rats

b.w. body weight

exhibits potential anticancer activity, possibly through its
antioxidant properties and induction of apoptosis. The
phytochemical composition and biological activities of
O. corniculata make it a promising candidate for further
investigation and development of novel anticancer agents
[5]. However, additional research is warranted to eluci-
date the underlying mechanisms and potential therapeu-
tic applications of O. corniculata in cancer treatment.

2.4.3 Antioxidant activity

Free radicals can cause damage to the body, but antioxi-
dants offer protection against this by reducing oxidative
stress [10]. The antioxidant activity of O. corniculata has
been studied from different parts of this plant., including
leaves, whole plants, and extracts obtained using other
solvents [56]. O. corniculata has been found to contain
various phytochemicals that possess antioxidant activity,

such as glycosides, phytosterols, tannins, flavonoids, and
polyphenols [77, 78]. These compounds have been shown
to scavenge free radicals and reduce oxidative stress
[79-82]. Several studies have supported the antioxidant
activity of O. corniculata. In one study, the extract from
methanol and their sub-fractions of different solvents
demonstrated strong antioxidant capabilities when com-
pared to ascorbic acid used as the reference standard [56,
83]. The plant’s methanolic extract showed significant
in vivo antioxidant activity in rat paw edema and cot-
ton pellet-induced granuloma formation [55]. In another
study, oxidative stress induced by carbon tetrachloride
(CCl,) in rats was significantly attenuated by treatment
with methanolic extract, as evidenced by a decrease in the
levels of liver enzymes [59]. Apart from methanol, ethyl
acetate and ethanol fractions also showed the highest
antioxidant activity [56, 57]. The acidic polysaccharide,
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the primary active ingredient in aqueous extract, signifi-
cantly reduced oxidative damage in the HEK-293 cell line
and Caenorhabditis elegans [58]. Moreover, O. cornicu-
lata has been traditionally used for various medicinal
purposes. According to a study by Rahman et al. (2019),
local inhabitants in Pakistan use O. corniculata to treat
Vitamin C deficiency and bad mouth smell [84].

2.4.4 Wound healing activity

The petroleum ether and alcohol extracts of O. cornicu-
lata, when administered to rats in different models of
experimental wounds, showed potential wound-healing
activity, as evidenced by their ability to promote granu-
lation tissue formation, collagen synthesis, and wound
closure. However, it is essential to note that these find-
ings are based on animal models, and further research is
needed to validate these results in human subjects [70].

2.4.5 Antidiarrheal activity

In a study of diarrhea induced by the administration of
castor oil in rats, the water extract displayed greater
efficacy than the methanolic extract at all doses [44].
In the evaluation of anti-colonization properties, an
infant mouse model was exposed to an intragastric
challenge with S. flexneri 2a and S. dysenteriae 1. Meth-
anolic extract showed higher efficacy against S. dysen-
teriae 1 as compared to S. flexneri 2a. Examination of
the methanolic extract of the leaf by High-performance
Liquid Chromatography (HPLC) revealed the presence
of various flavonoids and phenolic acids, such as rutin,
p-hydroxybenzoic acid, ferulic acid, which are responsi-
ble for the antidiarrheal activity [45].

2.4.6 Anti-inflammatory activity

An experimentally induced in vivo inflammatory bowel
disease model showed significant anti-inflammatory
activity when treated with ethanolic extract of O. cor-
niculata leaves in rats [46]. In another animal model,
ethanolic extract demonstrated anti-inflammatory and
analgesic effects in mice with acute peritonitis induced by
acetic acid [38]. Apart from ethanolic extract, -sitosterol
isolated using petroleum ether extraction demonstrated
dose-dependent anti-inflammatory activity, reducing
paw edema in the rat model of carrageenan-induced hind
paw edema [47].

2.4.7 Nootropic activity

The ethanolic extract showed potential neuroprotective
effects and improved cognitive and motor performance
in the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP) induced mouse model of Parkinson’s disease.
The potential improvement in memory performance by
ethanolic extract might possibly be ascribed due to the
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occurrence of flavonoids, coumarins, tocopherols, and
phenolic acids [69].

2.4.8 Hepatoprotective activity

The liver of rats treated with aqueous leaf extract signifi-
cantly reduced CCl,-induced increases in serum levels of
bilirubin, AST, ALT, and ALP. It only showed less dam-
age than the livers of rats treated with CCl4 [66]. Another
study with ethanolic extract showed a membrane-sta-
bilizing effect, which helped protect the liver cells from
damage caused by thioacetamide (TAA) in rats [67]. In
an in silico study, active compounds of O. corniculata
and 30 potential targets, like TP53, AKT1, ALB, and
IL6, were employed in network pharmacology and con-
structed a "drug-active ingredient-target-disease” net-
work. The study identified several biological processes
and signaling pathways potentially involved in the anti-
hepatic effects [85].

2.4.9 Analgesic activity

The ethanol-derived extract had a remarkable effect on
reducing acetic acid-induced twitching in mice, indi-
cating potential analgesic properties compared to the
control group [39]. In addition, ethanol extract showed
a significant decrease in body torsions and a notice-
able reduction in abdominal capillary permeability in
mice with acute peritonitis induced by acetic acid [38].
B-Sitosterol, an isolated phytochemical compound from
the petroleum ether extract of O. corniculata, exhibits
significant analgesic properties in acetic acid-induced
twitching in mice. Analgesic properties of B-sitosterol
might be because of its capability to either hinder pain
perception at nerve terminals or to regulate pain-induc-
ing mediators [47].

2.4.10 Anthelmintic activity

In vitro studies have shown that O. cormiculata has
potential anthelmintic activity. All three extracts (petro-
leum ether, methanol, and ethyl acetate) showed sig-
nificant anthelmintic activity at 400 mg/mL, with the
most potent methanol extract. The methanolic extract
caused paralysis and death of earthworms in 11.33 and
41.33 min, respectively [40].

2.4.11 Antidiabetic activity

Treatment with ethanolic and aqueous extract showed a
rectification in the final body weight and level of blood
glucose in streptozotocin (STZ) induced hyperglycemia
in rats compared to the untreated control group of dia-
betics [14, 43].
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2.4.12 Abortifacient activity

The petroleum ether extract of the whole plant showed
more activity than the ethanol extract regarding anti-
implantation and abortifacient effects. A 100 mg/kg
body weight dose of the extract from petroleum ether
in all six rats resulted in complete pregnancy inhibition
[37].

2.4.13 Anti-ulcer activity

Administration of the methanolic extract in an indo-
methacin-induced ulcer model in rats at doses of 125,
250, and 500 mg/kg b. w. decreased ulcer score, ulcer
index, and number of ulcers in a dose-dependent man-
ner. The presence of flavonoids in the methanolic extract
could be the reason for its anti-ulcer effect [35].

2.4.14 Nephroprotective activity

An aqueous extract effectively suppresses the growth of
struvite stones grown in a gel medium using the in vitro
single diffusion gel growth assay, leading to the stones’
dissolution [68].

2.4.15 Anxiolytic activity

The ethanolic extract showed an anxiolytic effect, as
evidenced by improved locomotor activity in the open
field test, improved entries into the open arms of the
elevated plus-maze test, and decreased fighting episodes
[62]. Another study indicated a reduction in anxiety-like
behavior in the ethanolic extract-treated groups. Treat-
ments increased the time spent in the open arm of the
elevated plus maze and decreased the number of head
dips in the hole board test compared to the control
group [63]. The methanolic extract also showed neuro-
protective activity in mice models of depression in the
tail suspension test and the swimming test; methanolic
extract-treated groups showed a substantial decline in
immobility time compared to the control group [65].
Since 1970, angiotensin-converting enzymes (ACE) have
been targeted for hypertension control [86]. The aqueous
extract was found to have dose-dependent ACE inhibi-
tory activity in vitro more effectively than the standard
ACE inhibitor, captopril, at all doses tested ranging from
10 to 50 mg/mL [64].

2.4.16 Anti-pyretic activity

The efficacy of the extracts in reducing fever was tested
by inducing pyrexia in rats using Brewer’s yeast. The
administration of a 200 mg/kg body weight dose of etha-
nolic extract resulted in a significant reduction in pyrexia
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from 1 to 4 h compared to the initial measurement (0 h)
in the same group of animals [39].

2.4.17 Cardioprotective activity

In a study, the potential protective effect of an aque-
ous extract was investigated in isoproterenol-induced
myocardial infarction in rats. Histopathological analy-
sis of cardiac tissue after pretreatment with the aque-
ous extract showed normal myocardial fibers with mild
inflammatory changes in comparison with isoproterenol-
treated rats [60].

2.5 Phytochemistry

We have collected information on several phytoconstitu-
ents extracted from O. corniculata and provided compre-
hensive information on their pharmacological activities,
chemical structures, IUPAC names, and corresponding
references in Table 2. "ChemDraw JS 19.0" was used to
create the chemical structures of the phytochemicals
found in O. corniculata. https://chemdrawdirect.perki
nelmer.cloud/js. PubChem database was used to retrieve
the International Union of Pure and Applied Chemistry
(IUPAC) chemical names.

2.6 Toxicology of O. corniculata

An acute oral toxicity test was conducted in male and
female mice with the methanol extract of O. corniculata
in accordance with Organisation for Economic Co-opera-
tion and Development (OECD) guideline 425. No signs of
toxicity, mortality, and behavioral changes were observed
following administration of 2000 mg/kg b. w. The extract
was, therefore, reported safe up to 2000 mg/kg b. w. [35,
65]. OECD guidelines 423 and 425 were followed to test
the acute toxicity of the ethanolic extract, and the ani-
mals survived at 2000 mg/kg body weight, demonstrating
the safety of the extract up to this dose [43, 46, 63].

3 Conclusion

Oxalis corniculata is a promising plant for future research
as it combines traditional ethnomedicinal knowledge
with modern scientific findings. The traditional use of the
is supported by scientific evidence of its pharmacological
activities. Organic solvent-based extraction techniques
are widely used and well-documented in the literature for
extracting bioactive compounds from medicinal plants.
The diverse range of solvent polarities available enhances
the selectivity and efficiency of compound separation,
enabling the extraction of a wide variety of compounds
such as saponins, phenolic compounds, flavonoids, and
alkaloids from plants. O. corniculata methanol extract
was found to have significant potency over ethanol,
water, and the other solvents listed in Table 1 in a range
of pharmacological activities, suggesting that they are
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potential candidates for additional investigations in the
field of pharmaceutical research and drug discovery.

There is considerable potential for future research into
the pharmacological activities of this plant, particularly
for the elucidation of its mechanisms of action. This
medicinal plant has the potential to become an impor-
tant source of herbal medicines for the pharmaceuti-
cal industry. Future studies should aim to elucidate the
mechanisms of action of key phytochemicals, conduct
rigorous clinical trials to confirm traditional claims,
explore potential synergistic effects of compounds, and
develop standardized formulations for therapeutic use.
As research on O. corniculata continues, it is essential to
use multidisciplinary approaches and promote collabora-
tive projects to fully harness the medicinal properties of
this plant for modern healthcare. By combining expertise
from different scientific disciplines and fostering part-
nerships between research institutions and industry, we
can maximize the therapeutic potential of O. corniculata
and ensure its safe and effective integration into modern
medicine.
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IL6 Interleukin 6

STZ Streptozotocin

ACE Angiotensin converting enzymes

IUPAC International Union of Pure and Applied Chemistry
CIb Compound ID number

mM Millimole

LPS Lipopolysaccharide

UM Micromole

PI3K Phosphoinositide 3-kinases

NF-kB Nuclear factor kappa-light-chain-enhancer of activated B cells
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