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ABSTRACT

Nelumbo Nucifera, a revered traditional medicine has been
scientifically investigated for its potential therapeutic application in treating
Hepatocellular Carcinoma (HCC), a devastating form of liver cancer. A
Comprehensive phytochemical analysis revealed the presence of an array of
bioactive compounds, including alkaloids, flavonoids, polyphenols, tannins
and terpenoids. The extract demonstrated an impressive spectrum of
biological activities, encompassing enhanced cell viability, potent
antiproliferative effects, robust antioxidant properties and significant anti-
inflammatory activity. The antioxidant efficacy was meticulously evaluate
using the DPPH (2,2 diphenyl-1-picrylhydrazyl) method, while the DLA
(Dalton’s Lymphoma assay) method was employed to investigate apoptotiC
cell death. Additionally, the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) assay was used to evaluate the cytotoxicity,
proliferation, and viability of (Hepg2-cell line) cells. The extracts potential
anti-HCC activity was rigorously analyzed using UV spectrophotometry
(200-400nm) and quality control tests, including thin — layer
chromatography (TLC). This study provides compelling statistical data
supporting the therapeutic potential of Nelumbo Nucifera against HCC,
underscoring its promise as a novel adjunctive treatment strategy for this
debilitating disease.

Introduction:

Nelumbo Nucifera, also known as the sacred lotus, is a plant that has been used in
traditional medicine for centuries. Recent studies have shown that it possesses anticancer
properties, making it a potential adjunct therapy for various type of cancer.

Nelumbo Nucifera contains several bioactive compounds, including the presence of Alkaloids
such as Iso-quinoline and Aporphine alkaloids have been shown to inhibit cancer cell growth
and induce apoptosis and the presence of Flavonoids such as Quercetin and Kaempferol have
anti-oxidant and anti-inflammatory property which can help prevent cancer cell proliferation
and the presence of Phenolic acids such as Ferulic acid and Sinapic acid have been shown to
inhibit cancer cell growth and induce apoptosis.

Anti-Cancer mechanisms studies have demonstrated that Nelumbo Nucifera extracts and
isolated compounds can inhibit cancer cell growth by inducing cell cycle arrest and apoptosis
and prevent Angiogenesis by inhibiting the formation of new blood vessels that feed cancer
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cells and enhance chemotherapy by increasing the sensitivity of cancer cells to chemotherapy.
And also reduce inflammation by inhibiting pro inflammatory cytokine and enzymes.
Hepatocellular carcinoma (HCC) is a type of cancer that originates in the liver’s hepatocytes,
which are the main cell type of the liver. HCC is characterized by Uncontrolled cell growth,
Invasion and Metastasis and Dysplasia and architectural distortion. Symptoms of
Hepatocellular Carcinoma are Abdominal swelling and pain, Dark urine and Pale stools,
Fatigue, Fever, Itching, Jaundice, Loss of appetite, Nausea and vomiting, Weight loss.
Chronic Hepatitis B, Chronic Hepatitis C, Liver Cirrhosis, Alcohol consumption, Smoking,
Genetic disorders, Hepatitis D virus, Hepatitis E virus and Schistosomiasis are the common
risk factors. Imaging tests (Ultra- sound CT-scan, MRI-scan), Biopsy-Tissue culture, Blood
tests-CBC, LFT and Viral markers test are the diagnosis of Hepatocellular Carcinoma and the
treatment carries Surgical resection, Liver transplantation, Loco-reginal therapies and Systemic
therapies.

MATERIAL AND METHODS:

PLANT MATERIAL.:
The flowers of Nelumbo Nucifera were collected from a local botanical garden. The
collected flowers were authenticated by a Scientist “F” & Head of Office in Tamil Nadu
Agricultural University which is located in Coimbatore and were washed thoroughly with

distilled water to remove any dirt or impurities. The flowers were then air dried at room
temperature.

Preparation of Plant Material

1. Collect fresh lotus flowers depending on the desired extract.

2. Clean the plant material thoroughly with distilled water.

3. Dry the plant material using a dryer or air dryer to remove excess moisture.
Solvent Selection and Extraction

1. Choose a suitable solvent, such as ethanol or methanol, depending on the desired
compound to be extracted.

2.Weigh the flower.

3. Add the chosen solvent to the extraction vessel, ensuring the plant material is completely
submerged

4. Grind the flower with suitable solvent of 1:3 ratio.

5. Seal the extraction vessel and allow the mixture to steep for a specified period (e.g., 24-
48 hours).

6. Filter the resulting extract using a filter paper.
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STATISTICAL ANALYSIS:
uv

The UV spectroscopy was performed wusing the sample at
200nm,300nm,400nm.

TLC

TLC was performed for the individual components such as

Alkaloids Nuciferine:Amax=280-300nm(0.567)

Flavonoids Quercetin: Amax=255-265nm
(0.579)
Kaempferol: Amax=230-255nm
(0.568)

Phenolic Acids FerulicAcid:Amax=280-300nm
(0.5789)

GallicAcid:Amax=210-220nm
(0.567)

INVITRO CYTOTOXICITY SCREENING METHOQOD:
e DPPH Assay - to investigation of antioxidant property

e DLA Assay - to investigation of apoptotic cells
e MTT Assay - to investigation of cell viability, Proliferation and Cytotoxicity.

DPPH Assay

DPPH radical scavenging assay

Materials required

1. 2.2, -Di phenyl -1-pieryl Hydroxyl Hydrate

2. Methanol

3. Test material

DPPH solution was prepared fresh (0.304 mM; 3 mg in 25 ml of Methanol). The freshly

prepared DPPH reagent was kept in the dark bottle at room temperature for One to two
hours to stabilize the reagent.
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Procedure

About 187ul of DPPH and different concentrations (10-100ug/ml) of test samples were
made up to 1ml with methanol (Final concentration of DPPH solution is 0.056 mM). The
tubes were then kept in dark for 20 minutes at RT ant thereafter optical measurement was
made at 517nm against methanol as blank. Percentage inhibition was calculated with

respect to Reading of control tubes.

Calculation % of Inhibition:

(O.D of control — O.D of sample) / O.D of control x 100

DPPH ASSAY ANALYSIS
W

CNTROL D3ES

icw A mnwmn

Ninhibition

o po/nl
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DPPH ASSAY ANALYSIS
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DLA Assay:

The tumour cells aspirated from the peritoneal cavity of tumour bearing mice were washed
thrice with PBS or normal cell line. Cell viability was determined by trypan blue exclusion
method. Viable ceps suspension (1x10° cells in 0.1ml) was added to tubes containing
various concentrations of the test compounds and the volume was made up to 1ml using
phosphate buffered cell line (PBS). The control tube contained only cell suspension. These
assay mixtures were incubated for 3 hours at 37°C. Further cell suspension was mixed with
0.Iml of 1% trypan blue and kept for 2-3 minutes and loaded on a haemocytometer. In
contrast to living cells, dead cells absorb the blue hue of trypan blue. Separate counts of
labelled and unstained cells were made.

No. of'dead cells
No. ol live cells + No. of dead cells

20 cytotoxicity

x 100

Drug v
X Yo Cell
concentration D b
(;u.;/n)l) s
12.8 3.574+0
25 3.5740
S0 3.784+0.49
!
f 100 7.0940.7
] + —
150 | 10.54£1.9
f t
| 200 ‘ 14.84.1.8
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SEEJPH

DLA CELL LINE

Drug con (ua/iml)
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MTT Assay:

1. MTT reagent (the solution is filtered through a 0.2 um filter and stored at 2-8°C for
frequent use or frozen for extended periods)

2. DMSO

3. CO2 incubator

4. Micro Plate reader
5. Inverted microscope

6. Refrigerated centrifuge

Preparation of test solutions

This experiment was used to create repeated two-fold dilutions (6.25-100 ug) for the MTT
assay.

Cell lines and culture medium
HepG2 cell line was procured from NCCS, stock cell was cultured in MEM medium

supplemented with 10% inactivated Fetal Bovine Serum (FBS), penicillin (100 1U/mL),
streptomycin (100 pg/mL) in a humidified atmosphere of 5% CO; at 37 °C until confluent.

Procedure
The monolayer cell culture was trypsinized and the cell count was adjusted to 1.0 x 105

cells/mL using respective media containing 10% FBS. To each well of the 96 well
microtiter plate, 100 pL of the diluted cell suspension (1 x 104 cells/well) was added. When
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a partial monolayer had developed after 24 hours, the supernatant was removed, the
monolayer was once again cleaned with medium, and 100 pL of test material at various
concentrations was applied to the microtiter plates.. The plate was then incubated at 372C
for 24 h in 5% CO; atmosphere. After incubation the test solutions in the wells were
discarded and 20 pL of MTT (2 mg/1 mL of MTT in PBS) was added to each well. The
plate was incubated for 4 h at 370C in 5% CO2 atmosphere. After removing the supernatant,
100 pL of DMSO was added, and the plate was gently shaken to dissolve the formazan that
had formed. The absorbance was measured using a microplate reader set at 570 nm.

Percentage viability = Sample absorbance / Control absorbance x 100
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Coatrol ] ara
Nntay 625 120
125 1.8

b 0828

@ 0,763

100 06806

DOXCRUBICIN 625 s
125 0623

25 0519

s 0.a78

120 0.208

v

0

MTT assay - HepG2 call line
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Sample: DOXORUBICIN (HepG2 cell
line)

6.25u9 12.5ug

RESULT:

1.DPPH

The sample showed dose depended DPPH scavenging efficacy with in the range of 10-100
pag/ml. The average 1C50 values observed in two different assay is 42.5 pg/ml (excel file
provided) this suggest the DPPH radical reduction potential of the sample supplied.

2.DLA

Using Dalton's lymphoma ascites cells (DLA), the test compound's short-term in vitro
cytotoxicity was investigated. The test compound was dissolved in DMSO and
concentration range between 200 pg/ml to 12.5 pug/ml was used for the study. Control tube
contains 3 dead cells.

3.MTT

IC50 value of the given test sample Nn01 and DOXORUBICIN were found to be 73.12pg,
and 8.77g.

DISCUSSION:

The present study investigated the antioxidant, cytotoxic, and antigenotoxic potential of
Nelumbo nucifera flower extract (Nn01). The results demonstrated that NnO1 possesses
moderate antioxidant activity, as evidenced by its DPPH radical scavenging efficacy. The
extract also exhibited cytotoxic activity against cancer cells, although its potency was lower
compared to the positive control, Doxorubicin. Furthermore, the DLA assay results
suggested that Nn01 may have a protective effect against DNA damage or genotoxicity.
The findings of this study are consistent with previous reports on the pharmacological
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activities of Nelumbo nucifera. The antioxidant and cytotoxic properties of Nn0O1 may be
attributed to the presence of bioactive compounds such as flavonoids, phenolic acids, and
alkaloids. These compounds may play a crucial role in protecting cells against oxidative
stress, inflammation, and damage caused by free radicals. The results of this study have
implications for the development of novel therapeutic agents against cancer and other
diseases associated with oxidative stress and DNA damage. However, further studies are
necessary to fully elucidate the mechanisms of action underlying the observed activities
and to evaluate the in vivo efficacy and safety of NnO1. In conclusion, the present study
demonstrates the potential of Nelumbo nucifera flower extract as a natural antioxidant,
anticancer, and antigenotoxic agent. Further research is warranted to unlock its therapeutic
potential and to explore its potential applications in medicine.
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