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ABSTRACT

Aegle marmelos commonly used in India as Ayurvedic medicine. Medicinal plants like Aegle marmelos contain
phytochemicals such as phenols, flavonoids, alkaloids, cardiac glycosides, saponins, etc. inhibit the proliferation
of tumor cells, apoptosis is induced. Colon cancer affects all age groups majorly especially the older people who
are more prone to this cancer. Risk factors of colon cancer are poor diet, tobacco smoking and heavy alcohol
consumption. Often have no symptoms but can be detected by screening. Metastasis causes the majority of deaths.
The parts of the plant have many therapeutic potentials such as anticancer, antimicrobial, antidiabetic, etc. The aim
of the present study is to analyse the effects of Aegle marmelos leaf extract of inflammatory signalling molecules
on colon cancer cell lines. The anticancer activity HT-29 human colon cancer cell line was studied by MTT assay.
Effects of Aegle marmelos leaf extraction on Interleukin-6 mRNA expression and TNF-a mRNA expression was
studied by real time PCR. Statistical analysis was done using Graphpad prism. P<0.05 was considered significant.
It was found that there was a significant reduction of Interleukin-6 mRNA expression and TNF-o mRNA
expression. It is concluded that Adegle marmelos has potential anticancer activity due to reduced expression of
inflammatory cytokines.
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INTRODUCTION :

Colon cancer affects all age groups majorly,
especially the older people who are at high
risk of this cancer (1)(2). Some risk factors
of colon cancer are old age, poor diet,
inflammatory intestinal conditions and
inherent syndrome that increases the risk of
colon cancer(3)(4). Cancer often shows no

symptoms only detected by screening
(5),(6). Typically this cancer is treated at an
early stage by surgery (7). Colonoscopy and
biopsy confirmation is the diagnosis of
colon cancer (8).

Aegle marmelos commonly known as
bilwa, bael, golden apple, wood apple, ect
(9). English name is Stone apple (10) . The
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nativity of this species is the Indian sub-
continent and southeast Asia (11). This
species belongs to the family Rutaceae (9).
Since 800 BC bael has existed in India.
“This species shows higher degree of
variation in vegetative, reproductive, yield
and phytochemicals characters (12). Adegle
marmelos are exported to Malaysia and
Europe (11). The therapeutic potential of
Agele marmelos fruits have antioxidant and
antifungal  activity  (13)(14)).  The
therapeutic potential of Aegle marmelos of
leaves are antimicrobial, antidiabetic,
hepatoprotective and cytoprotective
(13)(15). The stem bark has antibacterial
and antiproliferative properties.
Antidiarrheal activity is possessed by dried
fruit pulp of Aegle marmelos. The fruit pulp
and callus has anti-inflammatory and
antipyretic properties (16). Still more than
60 years old there is no permanent cure for
cancer (17) (18). Many chemotherapeutic
drugs of cancer lead to side effects though
there is not even a permanent cure for
cancer (19) (20).

Our team has extensive knowledge and
research experience that has translated into
high quality publications(21-23)(4,10,24—
27),(28)(29),(30)(31),(32)(33)(2,6,34-36)

The aim of the present study is to analyse
the effects of Aegle marmelos leaf extract of
inflammatory signalling molecules on colon
cancer cell lines.

MATERIAL AND METHODS :
Dimethyl  sulfoxide  (DMSO),3-(4,5-
dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT)were
purchased from Sigma Chemical Pvt Ltd,
USA. Trypsin-EDTA, fetal bovine serum
(FBS),antibiotics-antimycotics, RPMI 1640
medium and phosphate buffered saline
(PBS) were purchased from Gibco, Canada.
(5,5,6,6-tetrachloro-1,1,3,3- tetraethyl
benzimidazole carbocyanine iodide) and

Real Time PCR kit was purchased
TAKARA (Meadowvale Blvd,
Mississauga, ON L5N 5S2, Canada).

Cell lines and cell culture

Human colon cell line(HT-29) was
purchased from the National Centre for Cell
Sciences (NCCS), Pune, India. Cells were
cultured in DMEM medium (Thermo Fisher
Scientific, CA, USA) containing 10% fetal
bovine serum (Thermo Fisher Scientific,
CA, USA), 100 U/ml penicillin and 100
pg/ml  streptomycin  (Thermo  Fisher
Scientific, CA, USA) at 37°C with 5% CO?2.

Cell viability by MTT assay

Cell viability was assayed using a modified
colorimetric technique that is based on the
ability of live cells to convert MTT, a
tetrazolium compound into purple formazan
crystals by mitochondrial reductases
(Mosmann, 1983). Briefly, HT-29 Human
colon cell lines (1 x104/well) were exposed
to different concentrations of Aegle
Marmelos leaf extract (100- 500pg) with
HT-29 cells for 48 h. At the end of the
treatment, 100 pl of 0.5 mg/ml MTT
solution was added to each well and
incubated at 37 °C for an hour. The crystals
formed were dissolved in dimethyl
sulfoxide (100 pl) and incubated in dark for
an hour. Then the intensity of the color
developed was assayed using a Micro
ELISA plate reader at 570 nm. The number
of viable cells was expressed as the
percentage of control cells cultured in
serum-free medium. Cell viability in the
control medium without any treatment was
represented as 100%. The cell viability is
calculated using the formula: % cell
viability = [A570 nm of treated cells/A570
nm of control cells] x 100.

Gene expression analysis by Real Time-
PCR
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Samples from each group were submerged
in 2 ml Trizol (Invitrogen, Carlsbad, CA,
USA) for RNA extraction and stored at
—80°C until further processed. cDNA
synthesis was performed on 2 pg RNA in a
10 pl sample volume using Superscript 11
reverse transcriptase  (Invitrogen) as
recommended by the manufacturer. Real-
time PCR array analysis was performed in a
total volume of 20 ul including 1 ul cDNA,
10 pul gPCR Master Mix 2x (Tamara, USA)
and 9ul ddH20. Reaction were run on an
CFX96 Touch Real Time PCR Detection
System (Bio-Rad, USA) using universal
thermal cycling parameters (95°C for 5 min,
40 cycles of 15 sec at 95°C, 15 sec at 60°C
and 20 sec at 72°C; followed by a melting
curve: 5 sec at 95°C, 60 sec at 60°C and
continued melting). For quality control
purposes, melting curves were acquired for
all samples. The specificity of the
amplification product was determined by
melting curve analysis for each primer pair.
The data were analyzed by comparative CT
method and the fold change is calculated by
2—AACT method described bySchmittgen
and Livak (2008) using CFX Manager
Version 2.1 (Bio Rad, USA).

Statistical analysis

The obtained data were analyzed
statistically by one-way analysis of variance
(ANOVA) and Duncan's multiple range test
with a computer-based software (Graphpad
PadPrism version 5) to analyze the
significance of individual variations among
the control and experimental groups. The
significance was considered at p<0.05 level
in Duncan's test.

RESULT:

Cell viability was studied by MTT assay.
The result showed that there was maximum
inhibition of cancer cells at 300 and 400 pg
suggesting the cytotoxic effect (p <0.05)

(Figure 1). Effect of Aegle marmelos leaf
extract IL-6 mRNA and TNF-a mRNA
expression result showed that extract has
significantly = decreased the mRNA
expression of IL-6 mRNA and TNF-a
mRNA in cancer cells (p <0.05) (Figure 2
and 3).
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Figure 1: The graph represents the effect of
Aegle marmelos leaf extract cell viability
inHT-29cells. ‘X’ axis represents the
percentage of cell wviability and ‘Y’
represents the Aegle marmelos leaf extract
concentration. Cell viability of HT-29 cells
decreases with increase in concentration of
the Aegle marmelos leaf extract. Each bar
represents a mean = SEM of 6 observations.
Significance at p< 0.05, a-compared with
untreated control cells, b- compared with
100pug treated HT-29 cells.c-compared with
200ug treated cells.
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Figure 2: The graph represents the effect of
Aegle marmelos leaf extract IL-6 mRNA
expression in HT-29cells. ‘X’ axis
represents the Fold change over control and
‘Y’ represents the Aegle marmelos leaf
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extract concentration. Orange colour
denotes control, Blue color denotes 300ug
and green denotes 400ug. Each bar
represents a mean = SEM of 6 observations.
Significance at p< 0.05, a-compared with

untreated  control  cells, b-compared
with100ug treated HT-29 cells.
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Figure 3: The graph represents the effect of
Aegle marmelos leaf extract TNF-a mRNA
expression in HT-29 cells.X’ axis
represents the Fold change over control and
‘Y’ represents the Aegle marmelos leaf
extract concentration. Pink colour denotes
control, Sandal color denotes 300ug and
green denotes 400ug. Each bar represents a
mean + SEM of 6 observations.
Significance at p<0.05, a-compared with
untreated control cells, b-compared with
100 pg treated HT-29 cells.
DISCUSSION:

Colon cancer typically affects older adults.
Early causes can begin as non-cancerous
polyps. Common treatments include
surgery to remove the  cancer,
chemotherapy and radiation therapy. The
present study was investigated to analyse
the anticancer effect of Aegle marmelos leaf
extract. The present findings clearly
indicate that Agele marmelos leaf extract
significantly reduces the expression of
inflammatory cytokines such as TNF-a and
Interleukin-6 and this study suggested that
Agele marmelos has potential anticancer
activity. This might be due to the bioactive
compounds in the leaf extract which might
reduce the inflammation mediated signaling

in colon cancer cells. In this regard it has
been recorded that Agele marmelos has
anticancer activity against various cancers.
Leaf extract of Aegle marmelos has the
ability to induce apoptosis in human colon
cancer cell line HT-29 (18) (37).

Previously it has been studied that
Aegle marmelos have a molecular
mechanism of eugenol-induced apoptosis in
human colon cancer cells (38) which is
similar to the present study. Allium sativum
root extract and Camellia sinensis leaf
extract induce cell apoptosis by two
different mechanisms. Allium sativum
causes inhibition of PI3K/Akt pathway
upregulation of PTEN downregulation of
Akt and pkt expression. Previously various
plants have been studied to understand its
anti cancer effect. Camellia sinensis leaf
extract involved in attenuation of COX-2
expression and modulation of NFkB, AP-1,
CREB and NF-IL-6 and hence possessed an
anticancer effect (39,40)(41).

Many inflammatory cytokines that
prevent the tumour induced cells from
causing cancer. NF-xB is an inflammatory
cytokine which, on expression of its own
repressor, IkBalpha, inhibits NF-«xB and
forms an auto feedback loop(31)(32) .
Tumor proliferation stops by blocking NF-
kB, becoming more sensitive to the action
of anti-tumor (39).

Biofunctionalization =~ of = SNPs
employing bioactive compounds found in
the plant extract can improve the anticancer
effects of G. sylvestre bioactive compounds
without compromising their therapeutic
characteristics (42)(43). Pomegranate fruit
indicates the anticancer activity induced by
Akt by inhibiting the expression of TNF-a-
inducing proteins (Tipa) in the COX-2
pathway in cancer cells (44). This study was
similar to our present findings that
increased concentration showed reduced
TNF-a mRNA expression .This research
was done only on leaf extract of Aegle
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marmelos to show inflammatory signalling
molecules. Further studies required to prove
which part of the plant has a potential effect
on colon cancer.

CONCLUSION:

It is concluded from the present findings
that Aegle marmelos has potential
anticancer activity in colon cancer cells as a
result of reduced expression of
inflammatory cytokines and hence the
Aegle marmelos can be used as a therapeutic
natural drug for the treatment of colon
cancer.

ACKNOWLEDGEMENT:

The authors would like to thank the
participants for their valuable support and
Saveetha Dental College for their support to
conduct the study.

CONFLICT OF INTEREST:
All the authors declared that there was no
conflict of interest in the present study.

SOURCE OF FUNDING:
The present project was funded by
e Saveetha Institute of Medical and
Technical Sciences

e Saveetha Dental College and
Hospital

e Saveetha University

e Arora  Multispeciality  Dental

Hospital and Implant Center.

AUTHORS CONTRIBUTION

Vaishali : Literature search, data collection,
Analysis, manuscript drafting.
Gayatri  Devi : Data
Manuscript drafting.

Jothi Priya: Data verification,manuscript
drafting.
Selvaraj:  Data
drafting.

Verification,

verification,manuscript

REFERENCE:

1.

7.

Watanabe S. TP53 mutation acquires
higher malignant potential in human
colon cancer cells [Internet]. Available
from:
http://dx.doi.org/10.26226/morressier.
59a6b344d462b80290b544e2
Sridharan G, Ramani P, Patankar S,
Vijayaraghavan R. Evaluation of
salivary  metabolomics in  oral
leukoplakia and oral squamous cell
carcinoma. J Oral Pathol Med. 2019
Apr;48(4):299-306.

Evidence-based guidelines for treating
colon cancer saves costs [Internet].
Vol. 642, PharmacoEconomics &
Outcomes News. 2011. p. 13-13.
Available from:
http://dx.doi.org/10.2165/00151234-
201106420-00022

Prakash AKS, Devaraj E. Cytotoxic
potentials of S. cumini methanolic
seed kernel extract in human hepatoma
HepG2 cells [Internet]. Vol. 34,
Environmental Toxicology. 2019. p.
1313-9. Available from:
http://dx.doi.org/10.1002/tox.22832
Ahn EH. Chemopreventive and
Chemotherapeutic = Mechanisms  of
Sphingolipid Metabolites in Human
Colon Cancer Cells and Breast Stem,
Normal, and Tumorigenic Cells. 2002.
424 p.

R H, Hannah R, Ramani P,
Ramanathan A, Jancy MR, Gheena S,
et al. CYP2 C9 polymorphism among
patients with oral squamous cell
carcinoma and its role in altering the
metabolism of  benzo[a]pyrene
[Internet]. Vol. 130, Oral Surgery, Oral
Medicine, Oral Pathology and Oral
Radiology. 2020. p. 306—12. Available
from:
http://dx.doi.org/10.1016/1.0000.2020.
06.021

Zhao Y. Anticancer effects of selected

DDT, Volume 16 Issue 52s, 2026

Page: 845




10.

11.

12.

13.

EFFECTS OF AEGLE MARMELOS LEAF EXTRACT OF INFLAMMATORY SIGNALLING MOLECULES IN

COLON CANCER CELLS IN VITRO (HT-29)

natural products on human colon
cancer cells [Internet]. Available from:
http://dx.doi.org/10.5353/th_ 9910439
76597703414

Invitro Anticancer Activity of Ethyl
Acetate  extract of  Trichopus
zeylanicus. Ssp. Travancoricus Gaertn
on Human Cervical Cancer Cell Line
HeLa [Internet]. Vol. 9, Asian Journal
of Biochemical and Pharmaceutical
Research. 2019. Available from:
http://dx.doi.org/10.24214/ajbpr/9/1/3
542

Aegle  Marmelos  Corr.,, Leaf,
Methanol Extract 497839-62-0
[Internet]. Sax’s Dangerous Properties

of Industrial Materials. 2012.
Available from:
http://dx.doi.org/10.1002/0471701343
.sdp26529

Wadhwa R, Paudel KR, Chin LH, Hon
CM, Madheswaran T, Gupta G, et al.
Anti-inflammatory and anticancer
activities of Naringenin-loaded liquid
crystalline nanoparticles in vitro. J
Food Biochem. 2021
Jan;45(1):e13572.

BS, Satapathi . SK, . PR.
Hypoglycemic and Hypolipidemic
Effect of Aegle marmelos (L.) Leaf
Extract on Streptozotocin Induced

Diabetic Mice [Internet]. Vol. 3,
International Journal of
Pharmacology. 2007. p. 444-52.
Available from:

http://dx.doi.org/10.3923/ijp.2007.444
452

Akhouri V, Kumari M, Kumar A.
Therapeutic effect of Aegle marmelos
fruit extract against DMBA induced
breast cancer in rats [Internet]. Vol. 10,
Scientific Reports. 2020. Available
from:
http://dx.doi.org/10.1038/s41598-020-
72935-2

M A, Asaduzzaman M, Nahar L.

14.

15.

16.

17.

18.

Phytochemicals, Nutritonal
Constituents,  Anti-bacterial  and
Hypoglycemic Activity of Aegle
Marmelos Lin. Leaf Extract in Alloxan
Induced Diabetic Rats [Internet]. Vol.
6, Journal of Nutrition & Food
Sciences. 2016. Available from:
http://dx.doi.org/10.4172/2155-
9600.1000533

Rajakumari R, Volova T, Oluwafemi
OS, Rajesh Kumar S, Thomas S,
Kalarikkal N. Grape seed extract-
soluplus dispersion and its antioxidant

activity [Internet]. Vol. 46, Drug
Development and Industrial
Pharmacy. 2020. p. 1219-29.
Available from:

http://dx.doi.org/10.1080/03639045.2
020.1788059

Venkatakarthikeswari GV, Devi RG,
Selavaraj J, Priya AJ. Study on the
anti-cancer  potential of  Aegle
marmelos fruit extract pro and anti
apoptotic  molecule in  Human
Melanoma cell line-A375.
Venkatakarthikeswari GV, Devi RG,
Selavaraj J, Priya AJ. 2021 Dec 16;
Agrawal A, Jahan S, Soyal D, Goyal E,
Goyal PK. Amelioration of chemical-
induced skin carcinogenesis by Aegle
marmelos, an Indian medicinal plant,
fruit extract. Integr Cancer Ther. 2012
Sep;11(3):257-66.

Shabgah AG, Ezzatifar F, Aravindhan
S, Zekiy AO, Ahmadi M, Gheibihayat
SM, et al. Shedding more light on the
role of Midkine in hepatocellular
carcinoma: New perspectives on
diagnosis and therapy [Internet]. Vol.
73, IUBMB Life. 2021. p. 659—69.
Available from:
http://dx.doi.org/10.1002/iub.2458
Rutzky LP, Moyer MP. Human Cell
Lines in Colon Cancer Research
[Internet]. Colon Cancer Cells. 1990.
p. 155-202. Available from:

DDT, Volume 16 Issue 52s, 2026

Page: 846




19.

20.

21.

22.

23.

24.

25.

EFFECTS OF AEGLE MARMELOS LEAF EXTRACT OF INFLAMMATORY SIGNALLING MOLECULES IN

COLON CANCER CELLS IN VITRO (HT-29)

http://dx.doi.org/10.1016/b978-0-12-
509375-0.50012-4

Marguerite Cary E. Radiosensitization
of Human Colon Cancer Cells by
Halogenated Pyrimidines: Studies of
Mechanisms and Modulation of
Radiation Response. 1991. 280 p.
Berndt JD. A new approach for
treating colon cancer? [Internet]. Vol.
346, Science. 2014. p. 50.9-50.
Available from:
http://dx.doi.org/10.1126/science.346.
6205.50-1

Saraswathi I, Saikarthik J, Senthil
Kumar K, Madhan Srinivasan K,
Ardhanaari M, Gunapriya R. Impact of
COVID-19 outbreak on the mental
health status of undergraduate medical
students in a COVID-19 treating
medical college: a  prospective
longitudinal study. PeerJ. 2020 Oct
16;8:e10164.

Santhakumar P, Roy A, Mohanraj KG,
Jayaraman S, Durairaj R. Ethanolic
Extract of Capparis decidua Fruit
Ameliorates ~ Methotrexate-Induced
Hepatotoxicity by Activating
Nrf2/HO-1 and PPARy Mediated
Pathways. Ind J Pharm Educ. 2021
Mar 19;55(1s):5265-74.

Nambi G, Kamal W, Es S, Joshi S,
Trivedi P. Spinal manipulation plus
laser therapy versus laser therapy alone
in the treatment of chronic non-
specific low back pain: a randomized
controlled study. Eur J Phys Rehabil
Med. 2018 Dec;54(6):880-9.
Rajakumari R, Volova T, Oluwafemi
OS, Rajesh Kumar S, Thomas S,
Kalarikkal N. Grape seed extract-
soluplus dispersion and its antioxidant
activity. Drug Dev Ind Pharm. 2020
Aug;46(8):1219-29.

Clarizia G, Bernardo P. Diverse
Applications of Organic-Inorganic
Nanocomposites: Emerging Research

26.

27.

28.

29.

30.

31.

and Opportunities: Emerging Research
and Opportunities. IGI Global; 2019.
237 p.

Tahmasebi S, Qasim MT, Krivenkova
MV, Zekiy AO, Thangavelu L,
Aravindhan S, et al. The effects of
oxygen-ozone therapy on regulatory
T-cell responses in multiple sclerosis
patients. Cell Biol Int. 2021
Jul;45(7):1498-509.

Vivekanandhan K, Shanmugam P,
Barabadi H, Arumugam V, Raj
DDRD, Sivasubramanian M, et al.
Emerging Therapeutic Approaches to
Combat COVID-19: Present Status
and Future Perspectives [Internet].
Vol. 8, Frontiers in Molecular
Biosciences. 2021. Available from:
http://dx.doi.org/10.3389/fmolb.2021.
604447

Ezhilarasan D. Critical role of estrogen
in the progression of chronic liver
diseases. Hepatobiliary Pancreat Dis
Int. 2020 Oct;19(5):429-34.

Egbuna C, Mishra AP, Goyal MR.
Preparation of Phytopharmaceuticals
for the Management of Disorders: The
Development of Nutraceuticals and
Traditional —Medicine.  Academic
Press; 2020. 574 p.

Kamath SM, Manjunath Kamath S,
Jaison D, Rao SK, Sridhar K, Kasthuri
N, et al. In vitro augmentation of
chondrogenesis by Epigallocatechin

gallate in primary Human
chondrocytes - Sustained release
model for cartilage regeneration

[Internet]. Vol. 60, Journal of Drug
Delivery Science and Technology.
2020. p. 101992. Available from:
http://dx.doi.org/10.1016/j.jddst.2020.
101992

Barabadi H, Mojab F, Vahidi H,
Marashi B, Talank N, Hosseini O, et al.
Green synthesis, characterization,
antibacterial and biofilm inhibitory

DDT, Volume 16 Issue 52s, 2026

Page: 847




32.

33.

34.

35.

EFFECTS OF AEGLE MARMELOS LEAF EXTRACT OF INFLAMMATORY SIGNALLING MOLECULES IN

COLON CANCER CELLS IN VITRO (HT-29)

activity of silver nanoparticles
compared to commercial silver
nanoparticles [Internet]. Vol. 129,
Inorganic Chemistry
Communications. 2021. p. 108647.
Available from:

http://dx.doi.org/10.1016/j.inoche.202
1.108647

Bharath B, Perinbam K, Devanesan S,
AlSalhi MS, Saravanan M. Evaluation
of the anticancer potential of
Hexadecanoic acid from brown algae
Turbinaria ornata on HT-29 colon
cancer cells [Internet]. Vol. 1235,
Journal of Molecular Structure. 2021.
p. 130229. Available from:
http://dx.doi.org/10.1016/j.molstruc.2
021.130229

Gowhari Shabgah A, Ezzatifar F,
Aravindhan S, Olegovna Zekiy A,
Ahmadi M, Gheibihayat SM, et al.
Shedding more light on the role of
Midkine in hepatocellular carcinoma:
New perspectives on diagnosis and
therapy. IUBMB  Life. 2021
Apr;73(4):659-609.

J PC, Pradeep CJ, Marimuthu T,
Krithika C, Devadoss P, Kumar SM.
Prevalence and measurement of
anterior loop of the mandibular canal
using CBCT: A cross sectional study
[Internet]. Vol. 20, Clinical Implant
Dentistry and Related Research. 2018.
p. 5314. Available from:
http://dx.doi.org/10.1111/cid.12609
Wahab PUA, Abdul Wahab PU,
Madhulaxmi M, Senthilnathan P,
Muthusekhar MR, Vohra Y, et al.
Scalpel Versus Diathermy in Wound
Healing After Mucosal Incisions: A
Split-Mouth Study [Internet]. Vol. 76,
Journal of Oral and Maxillofacial
Surgery. 2018. p. 1160—4. Available
from:
http://dx.doi.org/10.1016/j.joms.2017.
12.020

36.

37.

38.

39.

40.

41.

Mudigonda SK, Murugan S, Velavan
K, Thulasiraman S, Krishna Kumar
Raja VB. Non-suturing microvascular
anastomosis in maxillofacial
reconstruction- a comparative study.
Journal of  Cranio-Maxillofacial
Surgery. 2020 Jun 1;48(6):599—-606.
Blessy S, Devi RG, Selvaraj J, Priya
AJ. Anticancer potential of A.
marmelos fruit extract in human colon
cancer cell lines is mediated through
the regulation of EMT signalling
molecules. Journal of Pharmaceutical
Research International. 2021 Dec 25;
Jaganathan SK, Mazumdar A, Mondhe
D, Mandal M. Apoptotic effect of
eugenol in human colon cancer cell
lines. Cell Biol Int. 2011
Jun;35(6):607-15.

Wang H, Khor TO, Shu L, Su ZY,
Fuentes F, Lee JH, et al. Plants vs.
Cancer: A Review on Natural
Phytochemicals in Preventing and
Treating  Cancers and  Their
Druggability [Internet]. Vol. 12, Anti-
Cancer Agents in  Medicinal
Chemistry. 2012. p. 1281-305.
Available from:
http://dx.doi.org/10.2174/1871520128
03833026

Nazma S, Vasu Naik V, Basha SI.
EMULSION FORMULATION OF
CAMELLIA SINENSIS AND
ALLIUM CEPA FOR ALOPECIA
AREATA [Internet]. Vol. 11,
International Research Journal Of
Pharmacy. 2020. p. 43—6. Available
from: http://dx.doi.org/10.7897/2230-
8407.11019

Santhakumar P, Roy A, Mohanraj KG,
Jayaraman S, Durairaj R. Ethanolic
Extract of Capparis decidua Fruit
Ameliorates ~ Methotrexate-Induced
Hepatotoxicity by Activating
Nrf2/HO-1 and PPARy Mediated
Pathways [Internet]. Vol. 55, Indian

DDT, Volume 16 Issue 52s, 2026

Page: 848




EFFECTS OF AEGLE MARMELOS LEAF EXTRACT OF INFLAMMATORY SIGNALLING MOLECULES IN
COLON CANCER CELLS IN VITRO (HT-29)

Journal of Pharmaceutical Education
and Research. 2021. p. s265-74.

Available from:
http://dx.doi.org/10.5530/ijper.55.1s.5
9

. Arunachalam KD, Arun LB,
Annamalai SK, Arunachalam AM.
Potential anticancer properties of
bioactive compounds of Gymnema
sylvestre and its biofunctionalized
silver nanoparticles. Int J
Nanomedicine. 2015;10:31-41.

. Egbuna C, Mishra AP, Goyal MR.
Preparation of Phytopharmaceuticals
for the Management of Disorders: The
Development of Nutraceuticals and
Traditional Medicine.  Academic
Press; 2020. 574 p.

. Aiello P, Sharghi M, Mansourkhani
SM, Ardekan AP, Jouybari L, Daraei
N, et al. Medicinal Plants in the
Prevention and Treatment of Colon
Cancer. Oxid Med Cell Longev. 2019
Dec 4;2019:2075614.

DDT, Volume 16 Issue 52s, 2026

Page: 849




