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ABSTRACT
Atherosclerosis is an inflammatory disease of the 
large arteries that is the major cause of 
cardiovascular disease and stroke. Atherosclerosis 
lesions arise from series of highly specific cellular 
and molecular responses to various endogenous risk 
factors and potential exogenous antigens. Ipomoea 
cairica (L.) possess anti-oxidant, anti-inflammatory, 
cardiac protective and lipid-lowering activities.  
These are the important activities against 
atherosclerosis development. The present study was 
designed for the evaluation of the anti-
atherosclerotic activity of the ethanolic leaf extract 
of Ipomoea cairica (L.). Dried leaves (170g) were 
subjected to Soxhlet extraction using 95% ethanol 
for 72 hours, and the extract was concentrated under 
reduced pressure. Preliminary phytochemical 
screening revealed the presence of carbohydrate, 
saponins, terpenoids, reducing sugar, protein, amino 
acid, anthraquinone glycosides, and cardiac 
glycosides. While alkaloids are absent. The 
antioxidant potential was assessed using the DPPH 
(2,2-diphenyl-1 picrylhydrazyl) radical scavenging 
assay, which demonstrated dose-dependent activity 
with an (IC  value of 37.10 µg/mL, comparable 
to ascorbic acid (IC  = 30.99 µg/mL). Cardiac 
protection by MTT assay, which indicate that 
Ipomoeacairica extract improved H9C2 cell 
viability against palmitic-acid induced toxicity, with 
the strongest increase seen at 25 µg/mL and 50 
µg/mL. Oil-red-o staining assay demonstrated that 
palmitic acid caused lipid accumulation in H9C2 
cells, and ipomoea cairicareduced that 
accumulation.  Ipomoea cairicahas a protective 
effect against lipotoxicity. These findings indicate 

that the leaf extract possesses significant free radical 
scavenging activity, cardiac protection and anti-lipid 
accumulation effect. More research through in vivo 
models is necessary to fully explore its therapeutic 
potential.
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I.INTRODUCTION
Cardiovascular diseases are a group of 

heart and blood vessel pathologies that constitute the 
most common cause of death globally [1]. 
Atherosclerosis is the leading cause of human 
mortality in Indonesia. These major public health 
concerns are the main drivers of increases in 
morbidity and mortality in developing countries [2].

Cardiovascular disease is mainly associated 
with several cardiometabolic risk factors, such as 
hypercholesterolemia, diabetes mellitus, 
hypertension, obesity and physical inactivity [1]. 
Atherosclerosis can be regarded as a chronic 
inflammatory disease affecting the arterial wall [3]. 
High lipid levels and oxidative stress are reported to 
be responsible for the development of 
atherosclerosis-related cardiovascular risk. The 
pathological condition of atherosclerosis is a main 
inducer of CVD, which is characterised by lipid 
accumulation in coronary arteries leading to plaque 
formation and arterial endothelial cells dysfunction 

[4]. 
A yellowish white patch on the inside of an 

artery wall called fatty streak, is the earliest stage of 
atherosclerosis. Atherosclerosis starts as a fatty 
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streak. The deposition of low-density lipoproteins 
with in the intima. LDL particles undergo oxidation 
which is influenced by reactive oxygen species. The 
LDL particles will bind to scavenger receptors on 
macrophages to produce foam cells with abundant 
amount of lipid reserves. The LDL particle Leads to 
the formation of atheromatous plaque which may be 
stable or un-stable [5]. 

Various epidemiological studies have 
reported that high concentration in total cholesterol 
and low-density lipoprotein cholesterol (LDL-C) 
significantly increase the risk for developing 
atherosclerosis and arterial hypertension, raises in 
these risk factors were accompanied by decreases in 
high-density lipoprotein cholesterol (HDL-C) and 
increase triglycerides.it leads to development of 
atherosclerosis and arterial hypertension [4].

High fiber diet and hypolipidemic drugs 
are used to prevent cardiovascular diseases and 
reduce their incidence, it is vital to prevent or treat 
their risk factors such as atherosclerosis and to 
control hyperlipidaemia. Most of the medicinal 
plants are used for their antioxidant, hypolipidemic, 
and hypoglycemicactivity[1].

Ipomoea cairica (L.) is a fast-growing, 
herbaceous climbing vine in the family 
Convolvulaceae. Ipomoea cairica is a plant that is 
often classified as a weed due to its invasive nature 
and natural habitats, such as dumpsites and 
abandoned areas. Commonly known as the mile-a-
minute vine, coast morning glory, or railwaycreeper 

[6]. The extract of leaves has the anti-inflammatory, 
antioxidant, antimicrobial, anti-HIV, cytotoxic and 
anti-Japanese encephalitis activities. also be used as 
herbicide and larvicide as it has shown mosquito’s 
larvicidal activity and allelopathic activities[7]. in the 
leaf extract, the detected phytochemical groups are 
alkaloids, flavonoids, steroids and triterpenoids, 
reducing sugars, tannins, gums and saponins, etc.it 
is also contains cholesterol-lowering properties. 
Antioxidants, which are abundant in Ipomoea 
cairica (L.), work by significantly slowing or 
preventing oxidative damage caused by free 
radicals[6].

PLANT DESCRIPTION
Common name: mile-a-minute vine, udhayamalari 
(in Malayalam)
Kingdom:Plantae
Division:Tracheophyta
Class: Dicotyledonae
Order: Solanales
Family: Convolvulaceae
Genus: Ipomoea

Species:Cairica
Scientific name:ipomoea cairica (L.)
Traditional use: diabetes, hypertension, liver 
diseases, cancer, and heart disease

II. MATERIALS AND METHODS
1. Plant Material and Authentication
Ipomoea cairica(L.) leaves were collected from 
Ottapalam, Palakkad, Kerala, India
during the month of February and authenticated by 
Dr.Krishnaraj MV, assistant professor department of 
botany, baselius college,Kottayam.
2. Preparation of ethanolicleaf Extract 
170 grams ofipomoea cairica leaves were 
pulverized and dried. The powdered material was 
subjected to Soxhlet extraction using 95% ethanol as 
the solvent. The extraction was carried out 
continuously for 72 hours. After extraction, the 
solvent was removed under reduced pressure at 
40°C using a rotary evaporator to obtain the 
ethanolic extract. The concentrated extract was 
stored at 4°C until further analysis.
3. Phytochemical screening of the plant
The ethanolic leaf extract was subjected to 
preliminary phytochemical screening, and tests for 
alkaloids (Mayer’s and Dragendorff’s), flavonoids 
(Shinoda and alkaline reagent), phenolics (ferric 
chloride and lodine test), saponins (frothing), 
glycosides (Keller Kiliani, Bontrager’s test), and 
terpenoids/steroids (Salkowski and Liebermann-
Burchard), tannins (gelatine test, Braymer's test 
)were performed. The test was performed, and the 
presence or absence of compounds was recorded as 
described in standard protocols
4. In Vitro Antioxidant Assay DPPH 
Radical Scavenging Assay
 Different concentrations of the leaf extract and 
standard antioxidant (ascorbic acid) were prepared
.  1 mL of 0.1 mM DPPH solution was mixed with 
1 mL of the test sample and incubated in the dark at 
room temperature for 30 minutes. 
 The absorbance was measured at 517 nm using a 
UV-Vis spectrophotometer.
 And it is calculated by,
Percentage inhibition = (𝐜𝐨𝐧𝐭𝐫𝐨𝐥−𝐭𝐞𝐬𝐭/𝐜𝐨𝐧𝐭𝐫𝐨𝐥) 
×100[8]

5. In vitro cardioprotective effect 
determination by MTT assay
Cell Line and Culture Conditions Cell Line: 
H9C2 (Cardiomyoblast) cells were obtained from 
NCCS, Pune, India. 
Growth Media: Cells were cultured in Dulbecco’s 
Modified Eagle’s Medium (DMEM) with 10% Fetal 
Bovine Serum (FBS), L-glutamine, sodium 
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bicarbonate, and an antibiotic mix (Penicillin 100 
U/mL, Streptomycin 100 µg/mL, and Amphotericin 
B 2.5 µg/mL). 
Incubation: Cells were kept at 37°C in a humidified 
incubator with 5% CO2. 
Experimental Design and Treatment Cell 
Seeding: Confluent monolayers (2 days old) were 
trypsinised, suspended in 10% growth medium, and 
seeded into 96-well tissue culture plates at a density 
of 5 × 10^4 cells/well. Sample Preparation: A stock 
solution of Ipomoeacairica extract (1 mg/mL in 
DMEM) was prepared using a cyclomixer and 
sterilised with a 0.22-µm Millipore syringe filter.
Toxicity Induction & Treatment: To test cardio 
protection, cytotoxicity was induced by adding 
Palmitic acid (0.5 mM) and incubating for 1 hour. 
Cells were then treated with different concentrations 
of the extract (100, 50, 25, 12.5, and 6.25 µg/mL) in 
triplicate. Untreated control cells and cells exposed 
only to Palmitic acid were maintained 
simultaneously. 
Cytotoxicity and Cell Viability Analysis 
Microscopic Observation: Morphological changes 
(such as rounding, shrinking, granulation, and 
vacuolization) were assessed and recorded at 24 
hours using an inverted phase-contrast microscope. 
MTT Assay: After a 24-hour incubation, the media 
were replaced with 30 µl of reconstituted MTT 
solution, and the plates were incubated at 37°C for 4 
hours. The supernatant was then replaced with 100 
µl of DMSO to dissolve the produced formazan 
crystals. 
Absorbance: Optical density (OD) was measured 
with a microplate reader at a wavelength of 540 nm 
to calculate the percentage of cell viability. 
Statistical Analysis: All experiments were done in 
triplicate, and the data were presented as Mean ± 
Standard Error (SE). Data differences were analysed 
statistically using One-way ANOVA, followed by 
Dunnett's test to compare against the group exposed 
to Palmitic acid[9,10].

6. Oil Red O staining 

Reagent Preparation Oil Red O Stock Solution: 
Dissolve 0.5 g of Oil Red O powder in 100 mL of 
isopropanol while stirring overnight. Filter the 
solution through two layers of Whatman paper. Oil 
Red O Working Solution: Mix 6.0 mL of the stock 
solution with 4.0 mL of double-distilled water. Filter 
this mixture through two layers of Whatman paper 
to remove any precipitates. Fixative Solution: 
Prepare a 10% formaldehyde solution by combining 

11.0 mL of 37% formaldehyde with 29.0 mL of 
PBS. 

Cell Culture and Treatment Cell Seeding: 
Maintain H9C2 rat cardiomyocytes (from NCCS, 
Pune) in DMEM with 10% FBS, L-glutamine, 
sodium bicarbonate, and antibiotics. Seed cells in a 
24-well plate at an initial density of $10^5$ 
cells/well. Keep them at 37°C in a humidified 5% 
$CO_2$ incubator.

Induction and Sample Treatment: Induce lipid 
accumulation by exposing the cells to 500 µM 
Palmitic Acid for 1 hour. Then treat the cells with 
Ipomoeacairica extract and incubate for 24 hours. 
Maintain untreated control cells and Palmitic Acid-
only groups in parallel. Oil Red O Staining and 
Quantification Fixation and Staining: After 
incubation, wash the cells three times with ice-cold 
PBS. Fix them with 10% formaldehyde for 30 
minutes at room temperature. Wash the fixed cells 
three times and stain with the Oil Red O working 
solution for 15 minutes. Wash again with PBS to 
remove unbound dye. 

Spectrophotometric Quantification: To measure 
lipid accumulation, add dimethyl sulfoxide (DMSO) 
to each well. Shake the plate for 5 minutes at room 
temperature to dissolve the retained dye completely. 
Measure the optical density (OD) at 510 nm using a 
spectrophotometer[11]. 

Data Evaluation: Calculate the percentage 
inhibition of lipid accumulation, reported as 
cholesterol transport metrics, relative to the Palmitic 
Acid control group.

Percentage Cholesterol Transport:   X 100

III. RESULTS AND DISCUSSION
1. Phytochemical screening of the plant
The ethanolic leaf extract of Ipomoea cairica (L.) 
DC. was subjected to preliminary phytochemical 
screening. The extract tested positive for 
carbohydrates, phenols, glycosides, flavonoids, 
reducingsugar, phytosterols, saponins, tannins, 
proteins, and amino acids. Other tested 
phytochemicals, such as alkaloids and fixed oils and 
fats, were absent. The results are summarised 
inTable 1.

Table 1. Preliminary Phytochemical Ethanolic Leaf 
Extract of Ipomoea cairica
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Phytochemical Group Result
Alkaloid Absent

Carbohydrate present

Reducing sugar present

Protein present

Amino acid present

Fixed oils and fats Absent

Anthraquinone glycosides present

Cardiac glycosides present

Saponin glycosides present

Steroids present

Flavonoids present

Phenols present

Tannins present

2. In Vitro Antioxidant Assay DPPH Radical 
Scavenging Assay 

The antioxidant potential of the extract was 
evaluated using the DPPH assay. The ethanolic leaf 
extract demonstrated dose-dependent free radical-
scavenging activity, with an IC  of 37.60 µg/mL, 
comparable to the standard antioxidant, ascorbic 
acid (IC  = 32.36 µg/mL). This indicates the 
extract has significant radical scavenging ability. 
The dose-response relationship is illustrated in 
Figure 1.
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Fig 1. Dose-dependent DPPH radical scavenging activity of Ipomoea cairica leaf extract compared with 
ascorbic acid.

3.
4. In vitro cardioprotective effect determination 

by MTT assay
The extract of Ipomoeacairica was assessed for its 
cardioprotective effects in H9C2
cardio myoblast cells analysed via the MTT assay. 
Treatment with palmitic acid reduced cell viability 
to 48.30%, compared with the control group 
(100%). Administration of Ipomoea cairica extract
enhanced cell viability in a concentration-dependent 
way, with the greatest viability
noted at 25 µg/mL (67.96%), then 50 µg/mL 
(62.69%), 12.5 µg/mL (55.88%), 100 µg/mL 
(54.18%), 6.25 µg/mL (52.12%). These findings 
suggest that the extract partially protected H9C2 
cells against palmitic acid-induced toxicity.
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Fig2 :Graphical representation depicting the cardioprotective effect of Ipomoea cairica by MTT assay- Along Y 
axis Percentage viability, Along X axis varied concentration of Ipomoea cairica. All experiments were done in 
triplicates and results represented as Mean+/- SE. One-way ANOVA and Dunnets test were performed to 
analyse data. ***p< 0.0001 compared to Palmitic acidexposed group, **p< 0.001 compared to Palmitic 
acidexposed group.

    
Fig 3: control                                                     Fig 4: palmitic acid
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Fig 5:6.25µg/mL                                                           Fig 6: 12.5µg/mL

 
Fig 7: 25µg/mL                                                                       Fig 8: 50µg/mL

Fig 9:100µg/mL

4. Oil Red O staining 
Ipomoea cairica extract (25 µg/mL) significantly reduced palmitic-acid-induced neutral lipid accumulation in 
H9C2 cells, decreasing Oil Red O absorbance from0.8258 in palmitic-acidcontrols to 0.4226 (48.83% 
inhibition). Untreated control cells showed low baseline staining (OD 0.2158).
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Fig 10: Graphical representation depicting the Oil red O staining- Along Y axis Percentage Lipid accumulation, 
Along X axis Sample code.

Fig 11: control                                                 Fig 12 : palmitic acid + sample
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Fig 13 : palmitic acid

IV.
V. DISCUSSIONS

The Ethanolic leaf extract of Ipomoea 
Cairica was first evaluated for its bioactive 
constituents, including flavonoids, phenolics, 
saponins, glycosides, terpenoids, and steroids. The 
diversity of these phytochemicals indicates the 
potential for multiple biological activities, as many 
of these compounds are known to contribute to 
antioxidant, anti-inflammatory, and lipid-lowering 
effects.

The extracts antioxidant potential was 
assessed using the DPPH radical-scavenging assay. 
It demonstrated strong free radical-scavenging 
activity, with an IC50 of 37.60 µg/mL, comparable 
to the standard ascorbic acid IC50 of 32.36 µg/mL. 
This indicates that the extract possesses electron-
donating capacity capable of neutralising reactive 
oxygen species. The observed activity may result 
from the combined effect of its phytochemical 
constituents, particularly phenolics and flavonoids, 
which can act as radical scavengers and metal 
chelators.

The extract's cardioprotective effect was 
assessed using in vitro cardioprotective effect 
determination by MTT assay. It demonstrated a 
potential cardioprotective effect, while 
administration of Ipomoea Cairica extract enhanced 
cell viability in a concentration-dependent manner, 
with the greatest viability noted at 
25µg/mL(67.96%)

The lipid-lowering effect of the extract was 
assessed using Oil-Red O-staining assay, and it 
demonstrated a lipid-lowering effect of the plant 
extract. While 25 µg/mL of the Ipomoea Cairica 
extract, significantly reduced the palmitic acid-
induced neutral lipid accumulation in H9C2 cells. 

VI. CONCLUSION
The present study revealed that ipomoea 

cairicaleaf extract contains flavonoids, phenolics, 
saponins, glycosides, terpenoids, and steroids.it may 
possess anti-oxidant, cardio protection and lipid-
lowering effects. Ethanolic leaf extract exhibit anti-
oxidant activity with IC50 of 37.60 µg/mL, 
comparable to the standard ascorbic acid IC50 of 
32.36 µg/mL. It possesses strong free radical 
scavenging activity. The extract show 
cardioprotective effect the greatest viability noted at 
25µg/mL(67.96%). The leaf extract exhibits lipid-
lowering effect at 25 µg/mL.

These findings suggest the extract possesses 
significant antioxidant, cardiac protection and lipid-
lowering effects. Due to these activities, the 
ethanolic leaf extract of ipomoea cairicamay show 
anti-atherosclerotic activity. further investigations 
are necessary, in vivo models will provide more 
comprehensive insights into the therapeutic potential 
of ipomoea cairica.
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