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ABSTRACT

The study titled “Gl,; inhibition study using Sulforhodamine B (SRB) assay method on breast
cancer cell line (MCF-7) using ethanolic extracts of leaves of Chromolaena odorata and Capparis
moonii” investigates the anticancer potential of leaf extracts. Objectives: The research focuses on
assessing the effects of ethanolic extracts of leaves of both plants and their combination using
the Sulforhodamine B assay. Materials and Methods: These extracts of selected plants' leaves
were prepared by maceration technique using ethanol as a solvent. Using the SRB assay, the
extracts were tested in vitro against cell lines at certain doses. Adriamycin was used as a standard
drug. Results: The extracts were found to contain alkaloids, flavonoids, and phenolic compounds.
While Capparis moonii showed limited efficacy, Chromolaena odorata demonstrated significant
inhibitory activity with a GI_; value of 17 pg/mL, indicating its potential as an anticancer agent.
Conclusion: The study suggests the anticancer potential of Chromolaena odorata on the MCF-7
cell line, meets the National Cancer Institute's criteria for effectiveness, whereas Capparis moonii
requires further optimization for better results. This study would direct the investigation into
the precise chemical components of the extracts that exhibit anticancer activity, the possibility
of synergistic effects when plant extracts are combined, and the potential for experimental
modifications to increase the effectiveness of plant extracts.
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INTRODUCTION

Even after decades of clinical research, as well as trials, the
cancer disease remains a primary reason of death." An idea that
the immune system controls cancer growth is returning after a
century of debate. Extensive evidence from animal models and
persuasive evidence from human patients suggest that there is,
in fact, a functional cancer immunosurveillance pathway that
functions as an extrinsic tumor suppressor.>?

Breast cancer is difficult to avoid because it develops in a
multiple-step process. The identification of breast cancer stem cells
reveals the pathophysiology and tumor drug-resistant processes,
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and numerous genes linked to breast cancer are discovered.*” The
breast cancer claimed almost 570,000 lives in 2015.% Cell lines are
a suitable candidate for this type of work since they may be used
widely in numerous areas of research in laboratories, especially
as in vitro models for cancer research. Basic research is necessary
for better treatment. MCF-7 is utilized cell line for breast cancer
that has been supported by numerous research groups for more
than 40 years.’

In this study, the substances were tested in vitro using the
Sulforhodamine B (SRB) assay method, a popular and accurate
way to measure anti-proliferative activity. Amino xanthene
dye SRB is a vivid pink colour that has two sulfonic groups.
Trichloroacetic acid (TCA) is used to fix the cells. In mildly acidic
environments, the anionic protein stain proteins' basic amino acid
residues are bound by SRB electrostatically. Still, TCA permits
both binding and solubilization of dye, which is regulated by pH
changes. Because the colour is long-lasting, it makes it possible to
easily test performance, and it is soluble for optical density and
may be quantitatively removed from the cell's measurements.'*!2
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Plants contain phytochemicals that can impede the growth of
cancer since the process of carcinogenesis involves multiple
signaling pathways. Phytochemicals function as multitargeted
agents and are strong anticancer agents. According to published
research, particular plants, such as Chromolaena odorata and
Capparis moonii, are abundant in phytochemicals of many
different kinds, including flavonoids and phenols, which are also

known to have anticancer properties.’***

Among the most popular human breast cancer cell lines in
research, especially for investigations and treatment of breast
cancer, is this cell line.

A subtype, known as estrogen receptor-positive breast carcinoma
is distinguished by the presence of estrogen receptors on the
tumor cells’ surface. MCF-7 cells are commonly used to simulate
this kind of breast cancer. Although it can occur in later stages,
this subtype is frequently linked to breast cancer which is in its
early stages.'®!”

MATERIALS AND METHODS

Collection, Authentication, and Extraction of Plant

The leaves of Chromolaena odorata were collected from Borivali
National Park, Mumbai, and authenticated by Agarkar Research
Institute, Pune. The leaves of Capparis moonii were collected from
Sangli, Maharashtra, and authenticated by Dr. Harshad Pandit,
Ph.D. Botany Mumbai. The leaves of the plants -Chromolaena
odorata and Capparis moonii were extracted by maceration using
ethanolassolvent. Bioactivechemicalsarefrequentlyextractedfrom
plant leaves using ethanol as a solvent. This approach is frequently
used in plant chemistry, pharmacology, and herbal medicine;
Polarity: Because it is a polar solvent, ethanol can extract a
variety of substances, such as phenolics, alkaloids, flavonoids,
and essential oils. Because ethanol may dissolve both polar and

slightly non-polar molecules, these chemicals are frequently
soluble in it.

Efficiency: Ethanol is a popular option for a variety of extractions,
including methanol, water, and hexane, since it effectively
extracts a wide range of bioactive chemicals from plant material.
Both hydrophilic (soluble in water) and lipophilic (soluble in fat)
substances can be dissolved by it, though the effectiveness may
differ based on the kind of plant.

Safety: Ethanol is less hazardous and generally safer than other
organic solvents like ether or chloroform, particularly in food or
medicinal applications. In comparison to other solvents, it is also
thought to be more environmentally friendly."®

The extracts were stored for anticancer studies.

Preliminary phytochemical screening

The extracts underwent initial phytochemical screening following
a practical handbook by C.K. Kokate."

In vitro - anticancer activity using SRB assay

The investigation occurred at the ACTREC at the Tata Memorial
Centre in Kharghar, Navi Mumbai. The MCF-7 cell line was used
in the in vitro investigation.

Procedure

The Table 1 demonstrates the procedure for the SRB assay.”

Activity Criteria

Inhibitory concentration GI, for synthetic formulations <10ug/
mL.

For natural products or plant extracts, GI, <20 ug/mL.***

Positive control: Adriamycin drug was used as a standard to
ensure the experimental set was working.
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Figure 1: The figure indicates extracts showing inhibition of percent growth in a dose-dependent manner - MCF-7.7
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Step
Cell Culturing

Cell Seeding
Pre-Drug Incubation

Drug Preparation

Drug Dilution

Drug Administration
Post-Drug Incubation
Termination of Experiment
Washing

Sulforhodamine B Staining

Dye Removal

Air Dry

Dye Elution

Absorbance Measurement

Data Analysis
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Table 1: The table demonstrates the procedure for the SRB assay.

Description

Cultivate cell line in a suitable medium augmented; 2 mM L-glutamine and fetal bovine serum
( 10%)20-23

Seed 100 pL of 5000 cells/well onto 96-well microtiter plates.
Incubate plates for 1 day at 37°C, 5% CO,, 95% air, and 100% RH.

-Freeze and thaw experimental drugs.
-Dissolve in the appropriate solvent at 100 mg/mL.
- Dilute to 1 mg/mL with water.

Dilute the 1 mg/mL stock with medium to 100 pg/mL, 200 pg/mL, 400 pg/mL, and 800 pg/mL at
the time of administration.

Add 10 pL aliquots of drug dilution to wells containing 90 uL of medium (final volume: 100 uL).
Incubate the plates for 48 hr under normal conditions (37°C, 5% CO,, 95% air, 100% humidity).
50 uL of cold 30% TCA to the wells. Incubate for 60 min at 4°C.

Dispose of the supernatant and wash the plates five times with tap water.

Add 50 pL of 0.4% Sulforhodamine B in 1% acetic acid.

Incubate for 20 min at room temperature.

Wash the wells 5 times with 1% acetic acid to remove dye (unbound)

Allow plates to air dry

Elute with 10 mM Trizma base (bound dye)

Measure absorbance at 540 nm with a reference wavelength of 690 nm using a plate reader.

Calculate percentage growth using:
(Average Absorbance of Test Wells / Average Absorbance of Control Wells) x 100.

CM+CO

Figure 2: The figure indicates the morphology of MCF-7 when treated with
std. Adriamycin, Control, and ethanolic extracts of CM, CO, and CM+CO.’
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Table 2: The results in Table demonstrates percent control growth of human breast cancer cell line in the presence of ethanolic extract of CM, CO,
CM+CO, and std. Adriamycin.’

Drug Concentrations (png/mL) 10.00 20.00 40.00 80.00
Capparis moonii (CM)
Experiment 1 70.5 70.0 52.0 47.1
Experiment 2 75.7 76.9 62.7 48.6
Experiment 3 80.4 88.1 69.9 55.2
Average Values 75.5 78.3 61.5 50.3
Chromolaena odorata (CO)
Experiment 1 52.8 50.3 18.7 -6.7
Experiment 2 61.9 54.9 21.6 -8.7
Experiment 3 52.8 51.8 21.8 -3.2
Average Values 55.8 52.4 20.7 -6.2
CM+CO
Experiment 1 76.1 85.5 74.7 46.7
Experiment 2 91.9 87.9 82.2 47.6
Experiment 3 86.6 93.7 72.0 38.9
Average Values 84.9 89.0 76.3 44.4
Adriamycin (ADR)

Experiment 1 -67.5 -23.5 -63.4 -40.3
Experiment 2 -67.3 -4.7 -71.4 -61.0
Experiment 3 -36.0 -34.2 -50.3 -71.6
Average Values -56.9 -20.8 -61.7 -57.6

Table 3: The results in Table demonstrates the Median Growth Inhibition
(Gl, ) for ethanolic extracts of CM, CO, CM+CO, and std. Adriamycin.”

Drug concentrations calculated from the graph (ug/mL)

Cell line Name of Drug GL *
MCE-7 CM 78
CO 17
CM+CO 75
Adriamycin <10
RESULTS AND DISCUSSION

Phytochemical screening and analytical study

Theethanolicextractofleaves of Capparis mooniiand Chromolaena
odorata states the presence of alkaloids, carbohydrates, glycosides,
flavonoids, and phenolic compounds. The TLC reveals a similar
retention factor for the standard Rutin and Quercetin with the
sample extracts.?

Anticancer activity

Anticancer activity of ethanolic extracts of leaves Chromolaena
odorata, Capparis moonii, and their combination was screened for
human breast cancer cell line at the con. of 10, 20, 40, 80 pug/mL.
Figure 1 indicates extracts showing inhibition of percent growth
in a dose-dependent manner - MCEF-7. Table 2 demonstrates the
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percent control growth of human breast cancer cell line in the
presence of ethanolic extract of CM, CO, CM+CO, and standard
Adriamycin, while Table 3 demonstrates the Median Growth
Inhibition (GI, ) for ethanolic extracts of CM, CO, CM+CO, and
standard Adriamycin.

Figure 2 indicates the morphology of MCF-7 when treated with
standard Adriamycin, Control, and ethanolic extracts of CM, CO,
and CM+CO.

The National Cancer Institute (NCI) states that GI <20 pg/
mL is regarded as indicating activity for natural compounds or
plant extracts. Extracts were determined to be ineffective against
the breast and colon cancer cell line based on the established
criteria. Nevertheless, scientific research on these plant extracts
clarified and found the presence of several chemical components
with anti-cancer potential, demonstrating the abundance of
anti-cancer phytoconstituents found in plants. Using this taking
into account, additional studies on optimizing experimental
conditions for a chosen cell, and a review of the literature line is
necessary, which could increase the likelihood that some cancer
treatment candidates will be successful.”*

Given the richness of phenolic or flavonoid content in these
plants, researchers can use these extracts to create innovative drug
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delivery methods, such as liposomes, metallic nanoparticles, and
nanoemulsions, to augment the medicinal effects of these plants.

CONCLUSION

Using the Sulforhodamine B (SRB) assay, the screening
experiment effectively assessed the experimental drug's impact
on cell proliferation. The study's findings show that the drug had
dose-dependent cytotoxicity, with cell viability decreasing as drug
concentrations increased. The medication effectively inhibits cell
proliferation at higher concentrations, with considerable growth
inhibition seen at 400 pg/mL and 800 pg/mL, according to the
estimated percentage growth in the test wells compared to control
wells.

Through the measurement of cellular protein concentration,
the SRB assay offered a trustworthy and precise indicator of cell
viability after treatment. The medication exerts strong cytotoxic
effects on the tested cell line, as evidenced by the observed
decrease in absorbance at higher drug concentrations. To evaluate
the drug's mode of action, selectivity for malignant versus normal
cells, and potential therapeutic index, more research is necessary.

In summary, the investigational medication exhibits significant
effects on cell growth inhibition, suggesting that it may be a
promising therapeutic treatment. To better understand the
drug's efficacy and safety profile, future research should focus on
improving its formulation, investigating its pharmacokinetics,
and carrying out in vivo investigations.

The extracts of given plants inhibited the percent control
growth in dose-dependent character, for cancer cell lines. GI_
concentration against the extract of leaf of Capparis moonii
and its combination with Chromolaena odorata did not provide
satisfactory results but the leaf extracts of Chromolaena odorata
embodied triumphant results for anticancer activity on human
breast cancer cell line according to the NCI acceptance criteria.
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SUMMARY

+  GI,  Inhibition Study Using Sulforhodamine B (SRB) Assay
Method on Breast Cancer Cell Line (MCF-7) Using Ethanolic
Extracts of Leaves of Chromolaena odorata and Capparis
moonii.

o To evaluate the anticancer potential of ethanolic extracts
from the leaves of Chromolaena odorata and Capparis
moonii against the MCF-7 breast cancer cell line using the
Sulforhodamine B (SRB) assay.

o Leaves of Chromolaena odorata were collected from Borivali
National Park, Mumbai, and Capparis moonii from Sangli,
Maharashtra.

o Extracts were prepared using ethanol via the maceration
technique.

o Presence of alkaloids, flavonoids, phenolic compounds,
glycosides, and carbohydrates was confirmed.

e MCEF-7 cells were cultured and treated with different
concentrations (10, 20, 40, and 80 pg/mL) of plant extracts.

o Adriamycin was used as a standard positive control.

+  The GI, (concentration required to inhibit 50% growth) was
determined.

o Chromolaena odorata exhibited significant anticancer
activity with a GI, value of 17 ug/mL, meeting the National
Cancer Institute (NCI) criteria for effectiveness (GI, <20 g/
mL for natural compounds).

»  Capparis moonii showed limited efficacy with a GI, of 78
pg/mL.

e A combination of both extracts (CM+CO) did not
significantly enhance the anticancer effect (GI, =75 ug/mL).

+  Adriamycin, the standard drug, showed a GI, of <10 pg/mL.

o Chromolaena odorata demonstrates potential as an anticancer
agent against MCF-7 cells.

o Capparis moonii requires further optimization for better
efficacy.

o  Futureresearch should explore the specificactive compounds,
their mechanisms, and novel drug delivery methods to
enhance effectiveness.

Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 4 (Suppl), Oct-Dec, 2026



Zamindar and Khathuriya: GI_ | Assessment of Chromolaena odorata and Capparis moonii

REFERENCES

1

. Bailar JC, Gornik HL. Cancer is undefeated. New England Journal of Medicine.

1997;336(22):1569-74.

. Dunn GP, Old LJ, Schreiber RD. The three Es of cancer immunoediting. Annu. Rev.

Immunol. 2004;22(1):329-60.

. Siegel RL, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA: a cancer journal for

clinicians. 2024;74(1).

. Sun'YS, Zhao Z, Yang ZN, Xu F, Lu HJ, Zhu ZY, et al. Risk factors and preventions of

breast cancer. International journal of biological sciences. 2017;13(11):1387.

. Torre LA, Islami F, Siegel RL, Ward EM, Jemal A. Global cancer in women: burden and

trends. Cancer epidemiology, biomarkers and prevention. 2017;26(4):444-57.

. Ginsburg O, Bray F, Coleman MP, Vanderpuye V, Eniu A, Kotha SR, et al. The global

burden of women'’s cancers: a grand challenge in global health. The Lancet.
2017;389(10071):847-60.

. ACTREC T. Scientific Abstracts. Journal of Cancer Research and Therapeutics.

2012;8(3).

. Stewart BW, Bray F, Forman D, Ohgaki H, Straif K, Ullrich A, et al. Cancer prevention as

part of precision medicine: ‘plenty to be done’ Carcinogenesis. 2016;37(1):2-9.

. Comsa S, Cimpean AM, Raica M. The story of MCF-7 breast cancer cell line: 40 years of

experience in research. Anticancer research. 2015 ;35(6):3147-54.

. Orellana EA, Kasinski AL. Sulforhodamine B (SRB) assay in cell culture to investigate

cell proliferation. Bio-protocol. 2016;6(21):e1984-.

. Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, et al. New

colorimetric cytotoxicity assay for anticancer-drug screening. JNCI: Journal of the
National Cancer Institute. 1990;82(13):1107-12.

. Vichai V, Kirtikara K. Sulforhodamine B colorimetric assay for cytotoxicity screening.

Nature protocols. 2006;1(3):1112-6.

. George BP, Chandran R, Abrahamse H. Role of phytochemicals in cancer

chemoprevention: Insights. Antioxidants. 2021;10(9):1455.

14.

16.
17.

20.

21.

22.

23.

24.

DeFlora, Ferguson LR. Overview of mechanisms of cancer chemopreventive agents.
Mutation Research/Fundamental and Molecular Mechanisms of Mutagenesis.
2005;591(1-2):8-15.

. Hosseini A, Ghorbani A. Cancer therapy with phytochemicals: evidence from clinical

studies. Avicenna journal of phytomedicine. 2015;5(2):84.
Kokate CK. Practical Pharmacognosy. 3rd ed. New Delhi. VPBN. 1991;3:107-11.

Vichai V, Kirtikara K. Sulforhodamine B colorimetric assay for cytotoxicity screening.
Nature protocols. 2006;1(3):1112-6.

. Kode J, Kovvuri J, Nagaraju B, Jadhav S, Barkume M, Sen S, et al Synthesis, biological

evaluation, and molecular docking analysis of phenstatin based indole linked
chalcones as anticancer agents and tubulin polymerization inhibitors. Bioorganic
Chemistry. 2020;105:104447.

. Kholiya F, Chatterjee S, Bhojani G, Sen S, Barkume M, Kasinathan NK, et al. Seaweed

polysaccharide derived bioaldehyde nanocomposite: Potential application in
anticancer therapeutics. Carbohydrate polymers. 2020;240:116282.

Skehan P, Storeng R, Scudiero D, Monks A, McMahon J, Vistica D, et al. New
Colorimetric cytotoxicity assay for anticancer-drug screening. JNCI: Journal of the
National Cancer Institute. 1990;82(13):1107-12.

Pawar M, Dwivedi J. GI50 Inhibition Study on ethanolic extracts of Convolvulus
pluricaulis, Michelia champaca and Chromolaena odorata against Human Breast
(MCF-7) and Colon Cancer (HT-29) cell line by Sulforhodamine B (SRB) assay method.
World. 2023;2(6).

Larsson P, Engqvist H, Biermann J, Werner Ronnerman E, Forssell-Aronsson E,
Kovécs A, et al. Optimization of cell viability assays to improve replicability and
reproducibility of cancer drug sensitivity screens. Scientific Reports. 2020;10(1):5798.
Hutchinson L, Kirk R. High drug attrition rates-where are we going wrong?. Nature
reviews Clinical oncology. 2011;8(4):189-90.

Toniatti C, Jones P, Graham H, Pagliara B, Draetta G. Oncology drug discovery:
planning a turnaround. Cancer discovery. 2014 ;4(4):397-404.

Cite this article: Zamindar U, Khathuriya R. Gl,; Inhibition Study Using Sulforhodamine B (SRB) Assay Method on Breast Cancer Cell Line (MCF-7) Using
Ethanolic Extracts of Leaves of Chromolaena odorata and Capparis moonii. Indian J of Pharmaceutical Education and Research. 2026;60(4s):s1604-5s1609.

Indian Journal of Pharmaceutical Education and Research, Vol 60, Issue 4 (Suppl), Oct-Dec, 2026

$1609



