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ABSTRACT: 
BACKGROUND:  
Cancer continues to be a major global health concern and remains one of the leading causes of death worldwide. 
There is a growing interest in alternative treatments utilizing plant extracts that may provide anticancer benefits 
with reduced toxicity compared to conventional therapies. 
METHODS:  
This study investigates the cytotoxicity of ethanolic extracts from the leaves of Psophocarpus tetragonolobus 
(winged bean) using several in vitro anticancer assays, including the Brine Shrimp Lethality Assay, Trypan Blue 
Dye Exclusion Assay, and MTT assay. The leaves were collected, authenticated, and processed to obtain the 
extract. The cytotoxicity was assessed against breast cancer cell lines. 
RESULT:  
The extracts demonstrated notable cytotoxic activity and showed concentration-dependent inhibition of cell 
viability in the different assays. Notably, the findings indicate that the Psophocarpus tetragonolobus extract 
showed a promising potential as an anticancer agent, outperforming standard treatments in aspects of reduced 
cytotoxicity to normal cells. 
CONCLUSION:  
The ethanolic extract of Psophocarpus tetragonolobus demonstrated promising cytotoxic activity against breast 
cancer cell lines, suggesting its potential as a valuable source for further anticancer drug development. These 
results support the need for continued research into the therapeutic applications of medicinal plants as a 
complementary approach to cancer treatment. 
KEYWORDS:  
Psophocarpus tetragonolobus, cytotoxicity, anticancer activity, breast cancer, MTT assay, brine shrimp lethality 
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INTRODUCTION 
Cancer is one of the most serious health 
disorders affecting the global population and is 
recognized as a major cause of death worldwide. 
It is a complex disease characterized by the 
uncontrolled growth and multiplication of 
abnormal cells, which may invade nearby 
tissues and spread to distant organs through the 
blood and lymphatic systems. These abnormal 
proliferating cells form malignant tumors that 
interfere with the normal physiological 
functions of the body. According to the World 
Health Organization, cancer has become a 
major public health burden due to its increasing 
incidence and mortality rates across both 
developed and developing countries.1 
The occurrence of cancer is influenced by 
various genetic, environmental, and lifestyle-
related factors. Tobacco smoking, alcohol 
consumption, exposure to harmful radiation, 
environmental pollution, occupational 
chemicals, viral infections, and unhealthy 
dietary habits are among the major risk factors 
associated with cancer development. In India, 
breast cancer is one of the most commonly 
diagnosed cancers among women and 
contributes significantly to cancer-related 
deaths. In males, lung, liver, colorectal, 
stomach, and prostate cancers are more 
frequently observed, whereas breast and 
cervical cancers are highly prevalent among 
females. 2 

The progression of cancer involves several 
biological and molecular alterations within the 
body. Chronic inflammation is considered one 
of the important factors responsible for the 
initiation and development of cancer. During 
inflammatory conditions, immune cells release 
different inflammatory mediators such as 
cytokines, prostaglandins, nitric oxide, and 

chemokines that may contribute to cellular 
injury and abnormal cell proliferation. 
Persistent inflammatory responses can lead to 
DNA damage, genetic mutations, and 
disturbances in normal cellular signalling 
pathways, thereby promoting tumour formation 
and progression.3,4 

Among the inflammatory mediators involved in 
carcinogenesis, nuclear factor-kappa B (NF-κB) 
plays an important role in regulating immune 
responses, inflammation, cell survival, and 
tumor progression. Activation of NF-κB 
signaling pathways has been associated with 
enhanced cancer cell proliferation, 
angiogenesis, metastasis, and resistance to 
apoptosis. Similarly, cyclooxygenase-2 (COX-
2) is an important enzyme involved in 
prostaglandin synthesis and is frequently 
overexpressed in various cancers including 
breast carcinoma. Increased COX-2 expression 
promotes inflammatory responses and 
contributes to tumor growth and progression. 
2,5,8 

Another important mediator associated with 
cancer progression is inducible nitric oxide 
synthase (iNOS), which is responsible for the 
excessive production of nitric oxide during 
inflammatory conditions. Elevated levels of 
nitric oxide and reactive nitrogen species may 
cause oxidative damage to cellular components, 
resulting in DNA mutations and abnormal 
cellular proliferation. Reactive oxygen species 
(ROS) generated during oxidative stress can 
also damage proteins, lipids, and nucleic acids, 
thereby contributing to carcinogenesis. The 
imbalance between free radical generation and 
antioxidant defence mechanisms is considered a 
major factor in the development of several 
chronic diseases including cancer. 7,9,10 



“IN-VITRO EVALUATION OF CYTOTOXIC ACTIVITY OF ETHANOLIC LEAF EXTRACT OF PSOPHOCARPUS TETRAGONOLOBUS (L.) 
DC” 

IJDDT, Volume 16 Issue 47s, 2026 
 PAGE 1218 

Oxidative stress and inflammation are closely 
interconnected biological processes. 
Peroxisomes and other cellular organelles are 
involved in the metabolism of reactive oxygen 
and nitrogen species within cells. Excessive 
production of ROS and RNS may trigger 
cellular injury, mitochondrial dysfunction, and 
apoptosis. Therefore, compounds possessing 
antioxidant and anti-inflammatory activities are 
considered beneficial in preventing oxidative 
damage and suppressing cancer progression. 
Several researchers have suggested that natural 
antioxidants obtained from medicinal plants 
may help in reducing free radical-mediated 
tissue injury and inflammation-associated 
carcinogenesis.6,11,13 
Conventional methods used for cancer 
treatment include surgery, radiotherapy, and 
chemotherapy. In recent years, targeted 
therapies, immunotherapy, hormonal therapy, 
and antiangiogenic approaches have also been 
introduced for cancer management. Although 
these treatment methods have improved patient 
survival to some extent, many 
chemotherapeutic drugs produce severe adverse 
effects because they affect both cancerous and 
healthy cells. Common toxicities associated 
with anticancer drugs include cardiotoxicity, 
nephrotoxicity, myelosuppression, 
immunosuppression, gastrointestinal 
disturbances, and fatigue. Long-term 
chemotherapy may also lead to drug resistance 
and reduced therapeutic effectiveness. Due to 
these limitations, there is an increasing demand 
for safer and more effective alternative therapies 
with reduced toxicity.12 
Medicinal plants have been widely used in 
traditional systems of medicine for the treatment 
of various diseases since ancient times. Natural 
products derived from plants continue to serve 
as important sources for the discovery and 
development of new therapeutic agents. 
Medicinal plants contain numerous bioactive 
phytochemicals such as flavonoids, alkaloids, 
tannins, glycosides, phenolic compounds, 
saponins, and terpenoids, which possess diverse 
pharmacological activities. Many of these 
phytoconstituents have demonstrated 
antioxidant, anti-inflammatory, antimicrobial, 
antimutagenic, antiproliferative, and anticancer 
properties in experimental studies. Plant-based 
compounds are often considered comparatively 
safer, economical, and more biocompatible than 
synthetic drugs.13,15 

Psophocarpus tetragonolobus, commonly 
known as winged bean, belongs to the family 
Fabaceae and is widely cultivated in tropical 
and subtropical regions. The plant is 
nutritionally rich and contains high amounts of 
proteins, vitamins, minerals, dietary fibers, and 

essential amino acids. Different parts of the 
plant including leaves, roots, seeds, flowers, and 
pods are known to contain important 
phytoconstituents with medicinal value. 
Previous scientific investigations have reported 
that the plant possesses antioxidant, anti-
inflammatory, antimicrobial, antimutagenic, 
anti-allergic, antiproliferative, and antitumor 
activities. The flavonoids and phenolic 
compounds present in the plant may contribute 
significantly to its biological and therapeutic 
effects.14 
Cytotoxicity refers to the ability of a substance 
to damage or destroy living cells. Cytotoxic 
compounds may interfere with cellular 
metabolism, inhibit cell proliferation, or induce 
cell death through necrosis and apoptosis. 
Cytotoxicity assays are widely used in 
pharmaceutical and biomedical research for 
evaluating the biological activity and safety 
profile of natural products and synthetic 
compounds. These assays play an important role 
in anticancer drug discovery because they help 
in identifying compounds capable of inhibiting 
cancer cell growth. The Brine Shrimp Lethality 
Assay, Trypan Blue Dye Exclusion Assay, and 
MTT assay are commonly used in vitro methods 
for preliminary cytotoxicity screening. These 
techniques are simple, reliable, economical, and 
widely accepted for determining cell viability 
and cytotoxic potential.3,12 
Considering the therapeutic importance of 
medicinal plants and the increasing demand for 
safer anticancer agents, the present study was 
undertaken to evaluate the in vitro cytotoxic 
activity of the ethanolic leaf extract of 
Psophocarpus tetragonolobus using Brine 
Shrimp Lethality Assay, Trypan Blue Dye 
Exclusion Assay, and MTT assay against breast 
cancer cell lines. The study aims to investigate 
the cytotoxic potential of the plant extract and 
provide scientific evidence regarding its 
possible application in the development of 
plant-based anticancer therapies.13,14,15 
Activities: 

⮚ Anti-Oxidants 
⮚ Anti-Carcinogenic 
⮚ Anti-Inflammatory 
⮚ Anti-Tumor 
⮚  Anti-Microbial 
⮚ Anti-Mutagenic  
⮚ Anti-Ischaemic 
⮚ Anti-Allergic  
⮚ Anti-Proliferative 
⮚ Anti-Viral 

Cytotoxicity Assay: 
Cytotoxicity refers to the capability of a 
substance to damage or destroy living cells. A 
substance or process that causes cell damage or 
death is referred to as cytotoxic, "cyto" meaning 
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cell and "toxic" meaning poison. Cells exposed 
to cytotoxic compounds may undergo necrosis 
(uncontrolled cell death), apoptosis 
(programmed cell death), autophagy, or stop 
actively growing and dividing to decrease cell 
proliferation. 
Cytotoxicity assays measure the ability of 
cytotoxic compounds to cause cell damage or 
cell death. Cytotoxicity assays are widely used 
in fundamental research and drug discovery to 
screen libraries for toxic compounds. In drug 
discovery, cytotoxicity is a critical endpoint 
when evaluating the fate and effects of a 
compound. A compound generating a cytotoxic 
response may be eliminated from subsequent 

screening rounds when evaluating potential 
pharmaceutical treatments, or a compound 
targeting rapidly dividing cells may. constitute 
a "hit" in a drug screen aimed at identifying 
cancer therapeutics. 
OBJECTIVES  

1. To Identify cytotoxicity activity of ethanolic 
extract of leaves of Psophocarpus 
tetragonolobus by In -vitro anticancer method –  

A. Brine shrimp lethality assay 
B. Trypan blue dye cell exclusion assay 
C. MTT assay 
2. The purpose of this study was to assess the 

potential of winged beans as a medicinal crop 
on given resources. 

PLANT INFORMATION 

 
IMAGE 1: Psophocarpus tetragonolobus PLANT 
TABLE 1: PLANT INFORMATION 

 
 

METHODOLOGY  
▪ Collection of plant: 

● The leaves of the plant Psophocarpus 
tetragonolobus L (DC) were collected from 
local region of Jakhinwadi, Karad. 

● Authentication of plant was done by Botanist.  
▪ Preparation of Extract: 
⮚ Pre-extraction process: 

The leaves will be plucked and dried for six 
days under the shade.  
Then was triturated in mortar and pestle and 
powder was sieved to get fine powder. 

⮚ Maceration-Extraction process: 
The extraction of Psophocarpus tetragonolobus 
leaves was carried out using an alcohol-based 
maceration method under controlled laboratory 
conditions. Initially, 25 g of finely powdered 
leaves of Psophocarpus tetragonolobus were 
accurately weighed and transferred into a clean 
conical flask. To this, 100 ml of alcohol was 
added as the extraction solvent to facilitate the 
dissolution of phytochemical constituents 
present in the plant material. 

The prepared mixture was then kept undisturbed 
for a period of three days to ensure adequate 
extraction of the bioactive compounds. During 
this period, continuous agitation was provided 
using a rotary shaker maintained at a speed of 
45 rpm. Constant shaking helped in improving 
the contact between the solvent and plant 
powder, thereby enhancing the extraction 
efficiency of the phytoconstituents. 
After completion of the extraction period, the 
mixture was carefully filtered using Whatman 
filter paper in order to separate the liquid extract 
from the plant residue. The obtained filtrate 
containing the dissolved phytochemical 
constituents was collected in a porcelain dish. 
The filtrate was subsequently placed in a 
desiccator for solvent evaporation and drying of 
the extract under controlled conditions. At the 
completion of the procedure, the final 
concentrated extract of Psophocarpus 
tetragonolobus leaves was obtained and 
preserved for further experimental studies and 
phytochemical evaluation. The extraction 
process of the plant material is illustrated in 
Figure 1. 

Parameter Information 
Scientific Name Psophocarpus tetragonolobus (L.) DC. 
Common Name Winged Bean 
Family Fabaceae (Leguminosae) 
Genus Psophocarpus 
Species tetragonolobus 
Order Fabales 

Plant Type Tropical climbing legume 
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Figure 1: EXTRACTION PROCEDURE 
CYTOTOXICITY ASSAY: 
1. Brine shrimp lethality assay 
The Brine Shrimp Bioassay is a simple, rapid, 
and economical biological screening method 
commonly used for the preliminary assessment 
of cytotoxic activity in bioactive substances. 
This assay is widely employed in 
pharmacological and phytochemical research 
because it provides an easy approach for 
identifying the toxic potential of plant extracts, 
synthetic compounds, and other chemical 
substances. The method is based on the use of 
brine shrimp (Artemia salina), a small aquatic 
crustacean that serves as a convenient 
zoological model organism for toxicity 
screening studies. Due to its easy availability, 
simple handling procedure, and short life cycle, 
Artemia salina has become a commonly 
preferred organism for preliminary cytotoxic 
investigations. 
In this assay, the cytotoxic potential of a test 
substance is determined by evaluating its ability 
to cause mortality or damage to brine shrimp 
nauplii. Cytotoxic substances interfere with 
normal cellular functions and may ultimately 
lead to cell injury or cell death. Therefore, the 
degree of toxicity produced by a sample can be 
estimated by observing the survival or death of 
the brine shrimp larvae after exposure to 
different concentrations of the test compound. A 
higher mortality rate generally indicates greater 
cytotoxic activity of the tested substance. 
Cytotoxicity testing plays an important role in 
the field of basic scientific research and drug 
discovery, as it helps in the early identification 
of potentially harmful or biologically active 

compounds. These assays are frequently used as 
an initial screening tool for evaluating chemical 
libraries, medicinal plant extracts, and newly 
synthesized molecules before conducting 
advanced pharmacological or clinical 
investigations. The simplicity, sensitivity, and 
reliability of the Brine Shrimp Bioassay make it 
a valuable preliminary technique for assessing 
the biological activity and toxicity profile of 
various bioactive substances. 
The chemicals & equipment required for the 
brine shrimp assay are: 

1. Eggs of brine shrimp 
2.  Beakers for hatching 
3.  test tubes 
4. artificial seawater 
5.  disposable pipette 
6.  Micropipettes 
7.  magnifying glass 

Procedure: 
Hatching of Brine Shrimp Eggs: 
Initially, an artificial saline solution was 
prepared by dissolving 12.5 g of salt in 500 mL 
of distilled water, followed by the addition of a 
small pinch of baking soda to maintain suitable 
conditions for hatching. The prepared solution 
was then transferred into the brine shrimp 
hatching bottle, which was connected to an 
aerator to ensure continuous oxygen supply and 
proper mixing of the medium. After setting up 
the apparatus, approximately one teaspoon of 
brine shrimp eggs was added into the bottle 
containing the saline solution. A 60-watt bulb 
was placed near the hatching model to provide 
warmth and maintain an appropriate 
temperature for the development of the eggs. 
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The setup was left undisturbed for 24 hours 
under continuous aeration and light exposure. 
After the incubation period, the bottle was 
examined carefully, and the formation of 

actively moving brine shrimp nauplii was 
observed, indicating successful hatching of the 
eggs. The detailed procedure of the Brine 
Shrimp Lethality Assay is presented in Figure 2. 

 
Figure 2: BRINE SHRIMP LETHALITY ASSAY PROCEDURE 
2. Trypan blue dye cell exclusion assay 
(TBDCEA) 
The MCF-7 cell lines were routinely maintained 
under sterile and controlled laboratory 
conditions to ensure proper growth, viability, 
and experimental reliability throughout the 
study. The cells were cultured in Dulbecco’s 
Modified Eagle Medium (DMEM), which 
served as the basal nutrient medium required for 
cellular growth and metabolic activity. To 
enhance cell survival and proliferation, the 
medium was supplemented with 10% (v/v) fetal 
bovine serum (FBS), providing essential growth 
factors, proteins, vitamins, and nutrients 
necessary for maintaining healthy cells. 
Additionally, 1% Antibiotic–Antimycotic 100X 
solution was incorporated into the culture 
medium to minimize the risk of bacterial and 
fungal contamination during the cell culture 
process. 
The prepared culture medium containing the 
MCF-7 cells was transferred into sterile 75 cm² 
tissue culture flasks and maintained in a CO₂ 
incubator at 37°C under a humidified 
atmosphere containing 5% CO₂. These 
incubation conditions were carefully 
maintained to mimic the physiological 
environment required for the optimal growth of 
mammalian cells. Proper aseptic techniques 
were followed throughout the entire procedure 
to maintain contamination-free cultures and 
preserve the integrity of the cell line. 

The cultured cells were regularly observed 
under an inverted microscope at intervals of 
approximately two days in order to monitor 
their morphology, attachment, growth pattern, 
and overall health status. Microscopic 
examination also helped in detecting any signs 
of contamination or abnormal cellular changes 
during the culture period. As the cells continued 
to proliferate, they gradually occupied the 
available surface area of the culture flask. When 
the cell population reached nearly 100% 
confluency, indicating that most of the flask 
surface was covered by cells, the cultures were 
subjected to passaging in order to maintain 
active and healthy cell growth. 
During the passaging process, the adherent cells 
were carefully dissociated from the surface of 
the flask and divided into fresh culture flasks 
containing newly prepared DMEM medium 
supplemented with FBS and Antibiotic–
Antimycotic solution. This subculturing step 
prevented overcrowding of cells and ensured the 
maintenance of viable and actively proliferating 
cultures for further experimental analysis. The 
concentration and number of cells were 
subsequently determined using a Thoma cell 
counting chamber, which enabled accurate 
estimation of cell density and ensured uniform 
cell seeding for subsequent experimental 
procedures. 
MCF7 cells were maintained in complete media 
containing DMEM with 10%FBS. Before 
seeding the cells, the CHX GEL, NEG-IS, 
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Negative control (DMSO - 0.01%) were 
incubated in complete media at 37°C with 5% 
CO2 for 12 h. 5x104 cells per groups (Control 
and experimental) in100mL of complete media 
were seeded on test compound, Negative 
control (DMSO- 0.01%). After 24hrs incubation 

the cells were trypsinized and stained with 
standard trypan blue method and counted using 
Neubauer chamber. Images were taken under 
phase contrast microscope. The experimental 
procedure followed for the Trypan Blue Dye 
Exclusion Assay is shown in Figure 3. 

 
Figure 3: TRYPAN BLUE DYE EXCLUSION ASSAY PROCEDURE 
3. MTT assay  
Experimental procedure  
The MTT assay was carried out to evaluate the 
cytotoxic activity of the test samples on cultured 
cells under controlled laboratory conditions. 
Initially, the cells were maintained in a culture 
medium and incubated at a concentration of 1 × 
10⁴ cells/ml for 24 hours at 37°C in a humidified 
atmosphere containing 5% CO₂ to allow proper 
cell growth and stabilization. After incubation, 
the cells were seeded into sterile 96-well tissue 
culture plates at a density of approximately 1 × 
10⁴ cells per well using 100 μl of culture 
medium. Different concentrations of the test 
samples, namely 20, 40, 60, 80, and 100 μg/ml, 
were then added to the respective wells. 
For comparison and validation of results, 
control wells containing the cell line along with 
0.2% DMSO prepared in PBS were also 
maintained. All experimental samples were 
tested in triplicate to ensure accuracy and 
reproducibility of the observations. The treated 
and control plates were subsequently incubated 
for 24 hours at 37°C in a CO₂ incubator 
maintained with 5% CO₂ atmosphere. 

Following the incubation period, the culture 
medium from each well was carefully removed, 
and 20 μl of MTT reagent (5 mg/ml prepared in 
PBS) was added to every well. The plates were 
again incubated for 4 hours at 37°C to facilitate 
the formation of formazan crystals. During this 
process, the yellow-colored MTT reagent was 
metabolically reduced by viable cells into dark 
purple formazan crystals, indicating cellular 
viability and metabolic activity. The formation 
of these crystals was observed under a 
microscope for confirmation. 
After completion of the reaction, the medium 
was completely discarded, and 200 μl of DMSO 
was added to each well to dissolve the formed 
formazan crystals. The plates were then kept for 
about 10 minutes and incubated at 37°C while 
wrapped in aluminum foil to protect the reaction 
from light exposure. Finally, the absorbance of 
each sample was measured using a microplate 
reader at a wavelength of 550 nm. The readings 
obtained from triplicate samples were used to 
determine cell viability and assess the cytotoxic 
effect of the tested samples. The stepwise 
procedure of the MTT assay is illustrated in 
Figure 4. 
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Figure 4: MTT ASSAY PROCEDURE 

 
 
RESULTS AND DISCUSSION 

❖ Brine Shrimp 
LC50 value is required to kill 50% of shrimp, it can be determined as follows: 
Percentage Mortality(%M) = (No. of Dead Nauplii / Total No. of Nauplii) X 100. 
The cytotoxic activity observed in the Brine Shrimp Lethality Assay is presented in Table 2. 
TABLE 2: CYTOTOXIC ACTIVITY OF ETHANOLIC LEAF EXTRACT OF Psophocarpus 
tetragonolobus BY BRINE SHRIMP LETHALITY ASSAY 

Sr. No. Concentration(µg/ml) Total Dead Nauplii 
out of 10 after 24 
hrs. 

% Mortality 

1 10 4 40 
2 20 5 50 
3 30 8 80 
4 40 9 90 
5 50 10 100 

 Control = All Live 
The percentage mortality of brine shrimp nauplii at different concentrations is shown in Graph 1. 
Graph 1: PERCENTAGE MORTALITY 

 
The ethanolic leaf extract of Psophocarpus tetragonolobus showed dose-dependent cytotoxic activity in the 
Brine Shrimp Lethality Assay. As the concentration of the extract increased, the percentage mortality of brine 
shrimp nauplii also increased. Maximum mortality (100%) was observed at 50 µg/ml concentration. This 
indicates that the plant extract possesses significant cytotoxic potential. 
❖ Trypan blue dye cell exclusion assay (TBDCEA) 
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Microscopic observations of treated and untreated cells are shown in Image 2. 

 
Image 2: 
A) Control B) Cells treated positive control C) Negative Control D) Cells treated with PT 
The sample code PT was evaluated for its 
anticancer activity against breast cancer cell 
lines and compared with the standard drug 5-
Fluorouracil (5-FU). The results obtained from 
the cytotoxicity study showed a significant 
reduction in the number of viable cancer cells 
after treatment with the PT sample. An increase 
in dead cell count and percentage inhibition was 
also observed with increasing concentration of 
the extract.  
Although the standard drug 5-FU exhibited 
higher anticancer potency, the PT sample 
demonstrated considerable cytotoxic activity 

against breast cancer cell lines. The IC50 value 
and percentage cell viability results further 
supported the anticancer potential of the PT 
extract. Based on the overall findings, it can be 
concluded that the PT sample possesses 
promising anticancer activity and may serve as 
a potential natural source for the development 
of anticancer agents. Further studies such as 
isolation of active constituents, mechanism of 
action studies, and in vivo investigations are 
recommended to confirm its therapeutic 
efficacy and safety. 

❖ MTT assay  
The effect of the test compound against breast cancer cell lines is presented in Table 3. 
TABLE 3: EFFECTS OF COMPOUND AGAINST BREAST CANCER CELL LINE 
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IMAGE 3: MICROSCOPIC IMAGES OF CONTROL, STANDARD, AND PT TREATED CELLS 
 
 
 
 
  

            
  
Graphical data: 
Graph 2: PERCENTAGE CELL VIABILITY (STANDARD) 

C) STANDARD B) PT A) CONTROL 
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Graph 3: PERCENTAGE CELL VIABILITY (LEAF EXTRACT OF Psophocarpus tetragonolobus) 
 

 
 
At different concentrations tested, the sample 
code PT exhibited moderate anticancer activity 
against breast cancer cell lines when compared 
with the standard drug 5-Fluorouracil (5-FU). 
The cytotoxicity study demonstrated that the 
percentage of inhibition increased with increase 
in concentration of the PT extract, indicating a 
concentration-dependent anticancer effect. The 
results showed that the PT sample was capable 
of reducing the viability of breast cancer cells 
and produced a moderate percentage of cell 
inhibition.  
Although the activity of the sample was lower 
than that of the standard drug 5-FU, the extract 
still demonstrated significant biological activity 
against the cancer cell lines tested. Based on the 
percentage inhibition, cell viability, and IC50 
values obtained during the study, it can be 
concluded that the PT sample possesses 
moderate anticancer potential. These findings 
suggest that the plant extract may contain 
bioactive phytoconstituents responsible for the 
observed cytotoxic activity. Therefore, the PT 
sample can be considered a promising natural 
source for further anticancer research. 
Additional studies including isolation of active 

compounds, mechanism of action studies, and 
in vivo evaluations are required to confirm its 
efficacy and therapeutic potential. 
 
CONCLUSION 
 
The present study was carried out to evaluate the 
in vitro cytotoxic potential of the ethanolic leaf 
extract of Psophocarpus tetragonolobus by 
using different experimental methods such as 
Brine Shrimp Lethality Assay, Trypan Blue Dye 
Exclusion Assay, and MTT assay against breast 
cancer cell lines. The overall findings of the 
study demonstrated that the plant extract 
possesses noticeable cytotoxic and anticancer 
activity. 
The Brine Shrimp Lethality Assay revealed that 
the extract produced concentration-dependent 
toxicity against brine shrimp nauplii. An 
increase in the concentration of the extract 
resulted in increased mortality of nauplii, 
indicating the presence of biologically active 
constituents with cytotoxic properties. The 
highest mortality was observed at the maximum 
concentration tested, suggesting significant 
toxic potential of the extract. 
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The anticancer activity observed in the Trypan 
Blue Dye Exclusion Assay further supported the 
cytotoxic effect of the plant extract. The treated 
breast cancer cells showed a reduction in viable 
cell count along with an increase in dead cells 
when compared with the untreated control 
group. Although the activity of the extract was 
comparatively lower than the standard drug 5-
Fluorouracil, the extract still demonstrated 
considerable inhibitory effects against the 
cancer cell lines. 
Similarly, the MTT assay confirmed the ability 
of the ethanolic leaf extract to reduce the 
viability of breast cancer cells in a 
concentration-dependent manner. The 
percentage inhibition increased gradually with 
increasing concentration of the extract, 
indicating its potential to suppress the growth 
and proliferation of cancer cells. The observed 
biological activity may be associated with the 
presence of phytoconstituents such as 
flavonoids, phenolic compounds, alkaloids, and 
other antioxidant constituents present in the 
plant. 
Based on the experimental findings, it can be 
concluded that the ethanolic leaf extract of 
Psophocarpus tetragonolobus possesses 
promising cytotoxic and anticancer activity and 
may serve as a potential natural source for future 
anticancer drug development. However, further 
detailed investigations including isolation and 
characterization of active compounds, 
mechanism of action studies, toxicity 
evaluation, and in vivo studies are required to 
establish its safety, efficacy, and therapeutic 
significance. 
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