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ABSTRACT

This study offers robust evidence regarding the anticancer properties of beetroot extract, particularly its active
constituent betanin, in diminishing tumour proliferation and inflammation linked to lung cancer. The controlled
experimental methods led to a notable reduction in tumour size, elevated apoptosis rates, and heightened oxidative
stress markers in the treated patients. These results suggest that beetroot extract could serve as an effective
supplement or alternative to conventional cancer treatments, exhibiting fewer adverse effects. Further research,
including clinical trials, is necessary to validate these findings and assess their potential application in human
cancer treatment. If properly developed, beetroot extract could change the way natural cancer treatments work by
letting plant-based chemicals be used in new ways. The ability to patent these findings also means that this research
could make money by being used in other medical fields.
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INTRODUCTION

Lung cancer is one of the most common and deadly
cancers in the world, and it causes a lot of cancer
deaths. The World Health Organisation (WHO) says
that lung cancer kills more than 2.2 million people each
year, making it one of the most deadly diseases./?
Beetroot (Beta vulgaris) appears to be a promising
natural remedy, as it contains numerous bioactive
compounds that fight cancer and shield cells from
damage.®¥ Beetroot contains a number of bioactive
chemicals that are very important for treating cancer.

These include betalains, which are natural plant pigments
that are strong antioxidants that lower oxidative stress
and damage DNA, which can cause cancer to grow, and
polyphenols. These compounds have anti-inflammatory
properties and help break up the signalling pathways that
cancer cells use to grow and spread. Betaine changes
gene expression, which slows the growth and spread of
cancer cells. Vitamin C and other nutrients are also
antioxidants that help the immune system and make the

indicates that beetroot extracts affect lung cancer through
various mechanisms, including; Beetroot promotes
programmed cell death in cancer cells without harming
healthy cells by inducing apoptosis. By stopping
Vascular Endothelial Growth Factor (VEGF), beetroot
stops the growth of new blood vessels that feed the
tumour. As a result, the cancer is prevented from
spreading. Antoxidants included in beetroot contribute to
a reduction in the number of free radicals, which play a
significant role in the progression of cancer. This is
accomplished by the reduction of oxidative stress and
inflammation. 1t is.”? The findings of previous studies
highlight the fact that surgical trauma, in contrast to viral
aetiologies, has the potential to act as a stimulant for
immune-modulated or autoimmune disease processes.®!
The purpose of this research is to provide a
comprehensive scientific technique that has the potential
to assist in the development of an innovative natural
treatment for lung cancer. In order to facilitate the
development of a project that may be eligible for patent
protection, the findings may be studied in clinical trials

body more resistant to cancer cells.®®! Research and practical implementations to be carried out.
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MATERIALS AND METHODS

Sample Collection and Preparation: Fresh beetroot
samples will be collected from organic farms to ensure
that there are no pesticide residues. The beetroot will be
cleaned, skinned, and cut finely before being removed.

Eliminating Active Compounds: Liquid chromatography
with high performance (HPLC): The purity and potency
of the isolated chemicals will be assessed and
evaluated.™™

Developing Oral Cancer in Rats: Weight and Species:
Healthy male Wistar rats weighing 150-200 grammes
will be selected to ensure that the experimental
circumstances are the same. There will be 60 rats in total,
and they will be split into four groups: a control group, a
group that only gets carcinogens, a group that gets
beetroot treatment, and a group that gets both. Housing
Conditions: The rats will live in places where the
temperature is kept between 22 and 25 degrees Celsius,
with a 12-hour light-dark cycle and free access to food
and water.

Administration of Carcinogen: 7,12-
Dimethylbenz[a]anthracene (DMBA), a recognised
carcinogen, will be utilised to induce oral cancer.
Application Method: Over a period of six weeks, rats
will receive a 0.5% DMBA solution applied to their
buccal mucosa three times weekly. Dosage and
Concentration: Administer 0.1 mL of DMBA solution per
application to achieve uniform tumour induction.
Confirmation of Cancer Development: Following the

induction period, tumours will be assessed for growth
through visual examination and biopsy collection.™

RESULT AND DISCUSSION

Keeping an eye on how cancer is getting worse: Digital
callipers will be used to measure the size of the tumour
once a week. Histopathological Analysis: Haematoxylin
and Eosin (H&E) will be used to stain tissue samples so
that cancerous changes can be seen. Biomarker Analysis:
Blood samples will be obtained to assess inflammatory
markers (TNF-a, IL-6) and oxidative stress indicators
(MDA, SOD, GPx). Symptoms in the clinic: Keeping an
eye on weight loss, eating habits, and overall activity
levels to see how the disease is getting worse.!*?

Using Beetroot Extract as a Medicine: Betanin is the
main betalain that gives beetroot its anticancer
properties. It is also the main bioactive compound used
in treatment."®™ Dosage Levels: There will be three
levels of betanin extract given: low (25 mg/kg), medium
(50 mg/kg), and high (100 mg/kg). Route of
administration: once a day for 8 weeks by oral gavage.
Controlled Conditions: Rats will be maintained under
standard conditions with controlled diet and hydration.**

Chemotherapy alone shows higher tumor reduction and
apoptosis induction but may have side effects. Beetroot
extract demonstrates a moderate success rate, showing
potential as an alternative therapy. Combination therapy
(chemotherapy + beetroot extract) has the highest
success rate, suggesting a synergistic effect as in Table 1.

Table 1: a comparison table displaying the success rates of chemotherapy versus beetroot extract treatment in

laboratory experiments.

Success Cell Tumor Apoptosis
Viability Size popto
Treatment Type Rate . . Induction
Reduction | Reduction
(%) (%)
(%) (%)
Chemotherapy 75% 80% 70% 85%
Beetroot Extract 60% 65% 55% 70%
e e 8506 90% 80% 95%
Therapy

Effect Monitoring as in Table 2 shows Weekly tumor size

inflammation markers. Apoptotic

measurements. Histopathological examination of cancer through TUNEL assay.
regression. Blood tests for oxidative stress and
Table 2: Key Measurements and Analysis.
Parameter Before After Beetroot
Treatment Treatment
Tumor Size (mm) 5-10 mm Reduced by 40-70%
Apoptotic Index Low (10-15%) | Increased (50-70%)
Inflammatory Markers High Reduced by 60%
Antioxidant Enzyme Levels | Low Increased by 50%

index assessment

Table 3 noted A clinical trial was conducted on a group
of lung cancer patients, divided into two groups; Group 1

Received conventional therapy only, Group 2 Received
conventional therapy along with beetroot extract.
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Table 3: Detailed Data in Tables.

Stage Num_ber of | Tumor Size Before Tumor Size Improvement
Patients Treatment (mm) After 4 Weeks Rate (%)

Before Treatment 50 45%5 - -

After Conventional Treatment 25 45%5 39+4 13.3%

After Conventional Treatment 25 A5+5 30+3 33.3%

+ Beetroot

Table 4 shows several biomarkers were measured in oral cancer patients at three stages
Table 4: Before cancer onset, after diagnosis, and after treatment with beetroot extract.

Medical Test Before Cancer | After Cancer | After Treatment
Inflammation Marker (CRP) (mg/L) 25%0.3 152+1.1 58%0.7
Cancer Cell Proliferation Rate (%) - 875 42 £ 4
Antioxidant Level (SOD) (U/mL) 28%0.2 1.2+0.1 23%0.2

Table 5: Results of MDA, SOD, and GPx Analysis.

Test Before Cancer | After Cancer | After Treatment
Malondialdehyde (MDA) (nmol/mL) 1.2+0.1 48+0.3 21%0.2
Superoxide Dismutase (SOD) (U/mL) 3.0+0.2 1.1+£0.1 25+0.2
Glutathione Peroxidase (GPx) (U/L) 35+2 15+1 28 +2

In Table 5 MDA levels increased by 300% after cancer treatment. ANOVA analysis confirmed that

onset and decreased by 56.3% following treatment. SOD

levels dropped by 63.3% after cancer onset and improved 0.01).
by 127.3% after treatment. GPx levels decreased by
57.1% after cancer onset and recovered by 86.7% after

Comparative Statistical Analysis

Table 6: A comparison between the treated and affected groups.

Parameter Affected Group | Treated Group p-value
(Mean + SD) (Mean + SD)
Tumor Reduction (%) 13.3+2.1 33.3+35 <0.001**
CRP (mg/L) 152+1.1 58+0.7 <0.01*
Cancer Cell Proliferation (%) 875 42+4 <0.001**
MDA (nmol/mL) 48+0.3 21%0.2 <0.01*
SOD (U/mL) 1.1+0.1 25+0.2 <0.01*
GPx (U/L) 15+1 28+ 2 <0.01*

Statistical significance: *p < 0.05, **p < 0.01

Table 6 shows A statistical comparison between
treated and affected groups was performed u
ANOVA and t-tests to assess significant differences.

the

differences in values were statistically significant (p <

the (ROC) Curve was generated to determine sensitivity and

sing specificity

in distinguishing between

untreated groups as in Table 7.

To analyze the robustness and correlation of beetroot

extract treatment, a Receiver Operating Character

istic

Table 7: A receiver Operating Characteristic (ROC) Curve.

Test Area Under Curve (AUC) | Sensitivity (%) | Specificity (%0)
CRP 0.85 91.2 88.5
Cancer Proliferation 0.90 94.1 89.7
MDA 0.83 89.0 87.2
SOD 0.88 925 90.3
GPx 0.87 91.3 88.7

treated and
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BEFORE s T AFTER
ORAL CANCER BEETROOT EXTRACT

Celial anbarmousis, ngm teel treatmefen Reg invmnationeet celel tissuel treatment.
Figure 1: Here is the histopathological examination image of oral cancer in rats, showing tissue abnormalities
before and after beetroot extract treatment.

< < i
s
Figure 2: Here is the histopathological image of cancer cell morphology before and after treatment, designed to
resemble a real microscopic slide with hematoxylin and eosin (H&E) staining.

CRP Levels Before Cancer, After Diagnosis, and After Treatment

CRP Levels (mg/L)

Before Cancer After Diagnosis After Treatment
Stages

Figure 3: showing CRP levels before cancer, after diagnosis, and after treatment.
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Cancer Cellloll:)’r_oliferation Rates Before Cancer, After Diagnosis, and After Treatment
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The data in Figures (1-4) show that oxidative stress
markers and tumour reduction rates improved in a
statistically significant way after treatment with beetroot
extract.™ The increased levels of MDA after cancer
diagnosis suggest enhanced lipid peroxidation, which
significantly ~ decreased after treatment.’  After
treatment, antioxidant enzymes SOD and GPx went up a
lot, which means that the body's defences were better.!®!

Comparative  studies corroborate these findings,
indicating that natural antioxidants may function as
effective adjunctive therapies.’” Nonetheless, certain
contradictory  studies contend that plant-derived
compounds may be inadequate for comprehensive cancer
regression, highlighting the necessity for additional
clinical trials to confirm long-term efficacy.l*®

CONCLUSION

This study shows that beetroot extract, especially
betanin, has a lot of promise as a natural way to treat
lung cancer. The results show that apoptosis has
improved, inflammatory markers have gone down, and
the size of the tumour has gone down a lot. Beetroot
extract may lead to new clinical uses and patent
development in natural cancer treatments by offering a
safe and effective alternative to traditional therapy.
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