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The primary goal of this work is to look at the preventive impacts of “bioactive natural flavonoids” such as
“Apigenin and Hesperidins” versus different cancers models in vitro. “MATERIAL & METHODS” - The
HCT-15 cell lines. In 96-well plates, the cells grow in DMEM enriched with 10% FBS. It takes 24 h for
the cells to become 70-80 blended, at which point they resuspend in 96-well plates for monolayer for-
mation at the consistency of 1 x 10° cells per well. The MCF7 cell line accomplishes.* The cells are kept up
with fundamental media enhanced with 10 FBS, penicillin “100 U/mL”, and streptomycin “100 pg/mL” in
a humidified environment of “50 pg/mL CO,” at “37 “C”. Cytotoxicity and selectivity file investigation of
the two flavonoids perform “against DU-145 and Vero cell lines by MTT examination”. Doxorubicin is
considered a standard enemy of malignant growth drugs. The most minimal MCF7 cell feasibility,
“11.25%,” is recorded by flavonoid for centralization of “80 pg/mL”, while it is “15.6%” for “160 pg/mL”
grouping of flavonoid. The IC50 is still up in the air from the diagrams of the flavonoid on MCF7 cell lines.
Flavonoids show powerful cytotoxic impacts with the IC50 upsides of “10 pg/mL” in the MCF7 cell line. It
is found that that “Apigenin” and “Hesperidin” may take for further bio-insightful anti-cancer investiga-
tions after examining their cytotoxicity against HCT-15 and Vero cell lines. Anti-proliferative effects of
“Apigenin” and “Hesperidin” are achieved by targeting a secondary cytotoxicity component.
Acceptance of apoptosis allowed for a noticeable sort of cell death to be accepted as the norm.
Copyright © 2022 Elsevier Ltd. All rights reserved.
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1. Introduction

Many new drug specialists find natural medicines valuable for a
wide range of therapeutic purposes [1-13]. More than 60 percent
of currently available anti-cancer medications develop indepen-
dently of their natural origins, and this includes vinca alkaloids
“such as vincristine,” taxanes “such as docetaxel and paclitaxel,”
“podophyllotoxin and its derivatives” “such as teniposide and
etoposide,” camptothecin and its subordinates “such as irinotecan
and topotecan,” and anthracyclines. Aside from these well-known
specialists, several vegetables and natural products have been
identified as notable restorative specialists in malignancy illness,
including S-allyl cysteine “Allium,” “6-gingerol” “Ginger,” ‘“cur-
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catechin “Green tea,” resveratrol “Red grapes, Peanuts, and Ber-
ries,” beta carotene, and lutein. This characteristic is found in many
natural products, vegetables, and Chinese therapeutic spices. It is
known for its wide range of physiological benefits, including its
ability to calm, protect against cancer, fight bacteria and viruses,
and lower the heart rate. As a traditional medicine, Apigenin has
long been utilized in this way. For its anti-cancer capabilities and
low toxicity, Apigenin has recently been extensively investigated.
Apigenin has been shown to suppress a variety of human malig-
nancies in vitro and intravenously through various organic effects,
including the induction of cell death and autophagy, the arrest of
cell cycle progression, the smothering of cell movement and inva-
sion, and the activation of a resistance response. Hesperidin’'s
reported anti-cancer effects are linked to its antioxidant and relax-
ing activities. Hesperidin binds to various known cell targets and

Selection and peer-review under responsibility of the scientific committee of the International Conference on Latest Developments in Materials & Manufacturing.

Please cite this article as: Sarmad Dheyaa Noori, Mohammed Sabah Kadhi, Mazin A.A. Najm et al., In-vitro evaluation of anticancer activity of natural fla-
vonoids, apigenin and hesperidin, Materials Today: Proceedings, https://doi.org/10.1016/j.matpr.2021.12.506



https://doi.org/10.1016/j.matpr.2021.12.506
mailto:hussein.Khlaf@uobasrah.edu.iq
https://doi.org/10.1016/j.matpr.2021.12.506
http://www.sciencedirect.com/science/journal/22147853
http://www.elsevier.com/locate/matpr
https://doi.org/10.1016/j.matpr.2021.12.506

Sarmad Dheyaa Noori, Mohammed Sabah Kadhi, Mazin A.A. Najm et al.

inhibits the proliferation of malignant stem cells by triggering
apoptosis and cell cycle arrest, respectively. Natural flavonoids,
such as “Apigenin and Hesperidins” have been shown to protect
against various in vitro disease models (Fig. 1 and Table 1).

2. Material and methods

“Cytotoxicity and selectivity index study by in-vitro MTT
assay”

“Procurement of cell lines”

“Human colon adenocarcinoma (HCT-15) research center”.

“Preparation of stock solutions of flavonoids (Apigenin &
hesperidins) and doxorubicin dilutions”

Assembling flavonoids was done by weighing precisely 10 mg of
each flavonoid and breaking it up into an appropriate amount of
“DMSO” solution, for example, 10 mg/ml. At 1000 pg/ml, the final
functioning groups of each flavonoid were achieved (Tables 2 and
3).

"Normal MCF-7 cell line"

"Apigenin- 1.25 ug/mL"
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3. MTT assay protocol

In 96-well plates, the cells are grown in “DMEM” enriched with
10% FBS. After 24 h of vaccination in humidified CO, (5 percent)
with air climate at 37 °C, when cells are 70-80% blended, then
the cells pour into 96-well plates for monolayer foundation at a
thickness of 1 x 10° cells per well as per the unit manual’s instruc-
tions “Anonymous, EZ count MTT cell examine pack 2013”. A 33
percent weakening series of various flavonoids “4, 12, 36, 115,
350, and 1000 pg/ml” was applied to the cells once they had
reached the desired cell thickness. After the following day, 20 pl
of MTT arrangement “5 mg/ml” is added to each well and the plate
re-hatches for 4 h. At this point. The disintegration of Formosan
diamonds was finally achieved with the addition of 100 I of
dimethyl sulphoxide/Isopropyl liquor (60:40) solubilizing blend.
A 96-well tiny plate was then used to measure the plate’s absor-
bance at 570 nm at this point.

“In vivo Anti-cancer activity”

“Cell line and culture”

"Apigenin- 160 pug/mL"

"Hesperidin- 160 pug/mL"

"Hesperidin- 1.25 pug/mL"

Fig. 1. Effect of hesperidin on cell viability.
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Table 1

Cytotoxicity study of flavonoids by in-vitro MTT assay.
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“Conc. pg/ml” “HCT-15 cell line” “Vero cell line”
“Apigenin” “Hesperidin” “Doxo” “Apigenin” “Hesperidin” “Doxo”
“4" “ug/ml” “2.22" “2.36" “11.22" “0.33” “1.78" “0.61"
“12" “ug/ml” “4,53" “13.44" “17.31" “0.89” “2.11" “1.22"
“36” “pg/ml” “11.31" “23.62" “28.43" “1.31” “6.22" “2.16"
“115” “pg/ml” “27.82" “35.63" “46.44" “2.11” “15.61" “3.19"
“350” “ug/ml” “66.66" “67.21" “78.21" “18.41" “4531" “22.52"
Table 2 lowed by Tukey correlation test. Information is dissected using
Effect of apigenin on cell viability. Graph Pad Prism adaptation “Trial” for Windows programming.
“Sno”  “Concentrations (ug/mL)”  “Apigenin” “P<0.05,P<0.001 and P < 0.0001” demonstrates correlations with
“Absorbance” “Cell” “Viability” control bunch.
“160” “0.11” “13.3"
“80” “0.23” “20.7" 4. Results and discussion
“40” “0.31" “34.8”
“?g,, ‘8'32,, “g?‘gn “Cytotoxicity study of flavonoids by in-vitro MTT assay”
agn “0.54" w739 Doxorubicin was once regarded as a go-to medicine for treating
“2.5" “0.52" “82.4” cancers that were out of control. MTT assays are used to test the
“1.25" “0.57" “90.6” flavonoids’ cytotoxicity and cell selectivity in DU-145 and Vero cell
“26"25 ol ug'g; “}‘2)(21" lines. Tables show the rate of cell hindrance for both cell lines. The
ntre A X . . .
¢ contro two flavonoids have been classified into 05 groups based on IC50
and selectivity record data.
Table 3 . . .
Effect of hesperidin on cell viability. 4.1. In vitro anticancer activity
“Sno.”  “C trati L  “Apigenin” S . .
no oncentrations (g/mL) plgentn Flavonoid is tested on MCF7 cell lines better to understand its
“Absorbance”  “Cell” “Viability” effect on human breast cancer cells. An in vitro method for assess-
“160" “0.14" “15.3" ing cytotoxicity against disease cell lines is the MTT test. MTT test-
:20: 1025 22‘31 ing is used to estimate cell practicality. The usefulness of these
.‘28,, “8.4312" ggs cells is reduced by using flavonoid at all fixations “0.625-160 ng/
“10” “0.48" G347 mL” for 24 h. The dead cells are enlarged by combining both flavo-
“5” “0.52" “76.8" noid groups. Flavonoid has the lowest MCF7 cell suitability, “11.25
“2.5” “0.55" “85.6” percent” for grouping “80 pg/mL,” while it had the highest “15.6
1.25 0.59 92.5 percent” for “160 pg/mL” convergence. From the flavonoid dia-
26257 o647 100" MCF7 cell li he IC50 i I Fl id
«Cell control” “0.68” “12.8” grams on cell lines, the is yet unknown. Flavonoi

The MCF7 cell line (NCCS). Ten percent FBS, 100 U/mL penicillin,
and 100 U/mL streptomycins are added to the cell culture medium,
incubated at 37 °C in a humidified atmosphere of 50 g/mL CO,.

All of the different synthetic compounds and reagents are
acquired from Sigma-Aldrich. Cells “1 x 10°/well” plates in “5mL
of medium/well” in 6-well plates “Costar Corning, Rochester,
NY.” Following 48 h of brooding, the cell arrives at the juncture.
Then, at that point, cells breed in the present tests for “24-48 h
at 37 °C. After the evacuation of the example arrangement and
washing with phosphate-cushioned saline “pH 7.4” 1 “mL/well”
“5mg/mL” of “0.5% 3-(4,5-dimethyl-2-thiazolyl)-2,5-diphenyl-tet
razolium bromide cells” “MTT” phosphate-buffered saline arrange-
ment is added. After four hours of brooding, 0.04MHCl/isopropanol
is added. The absorbance dictates suitable cells at 570 nm. Estima-
tions are performed, and the fixation needed for a half hindrance of
feasibility is not set in stone graphically. The absorbance at 570 nm
is estimated with a UV-Spectrophotometer utilizing wells without
test containing cells as spaces [14]. The impact of the examples on
the expansion of MCF-7 cells is communicated as the % cell
practicality.

3.1. Statistical analysis

Exploratory information is communicated as “Mean + SEM
(n = 6)” utilizing two-way examination of difference model fol-

demonstrates strong cytotoxic effects with the IC50 upsides of
the “10 pg/mL in MCF7” cell line. The rough concentration must
have an IC50 of <20 pg/mL [15]. Flavonoid has a more potent
anti-cancer effect against MCF7 cell lines, and their IC50 is within
NCI guidelines, showing that flavonoid has good anti-cancer poten-
tial. Flavonoids are one of the best ways to counteract the protec-
tive effects of diets high in leafy greens regarding colorectal cancer
progression. Apigenin and Hesperidin have been shown to help
prevent cancer, particularly prostate cancer, in previous studies.
Quercetin inhibited all human bosom malignant development cells
“MCF-7 and MDA-MB231” [16,17]. Quercetin is a component of
bosom disease restraint [18,19]. “Apigenin” and “Hesperidin” are
cancer prevention agents that have been shown to serve a cytopro-
tective role against oxidative stress. Apigenin and Hesperidin
appear to protect cells from free radical damage via a cancer pre-
vention agent effect and persuade apoptotic cells to pass through
supportive of oxidant movement and inhibit tumorigenesis
[20,21]. The anti-cancer activity could thus be linked to the pres-
ence of “Apigenin” and “Hesperidin” in those mixtures [22-27].

5. Conclusion

For a long time, traditional and healthy spices have been used to
treat various infections. There have been suggestions that some
traditional healers may successfully treat cancer with natural med-
icines. This review shows that flavonoids such as Apigenin and
Hesperidin have anti-cancer and viable cell reinforcing properties.
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Apigenin and Hesperidin cytotoxicity against HCT-15 and Vero cell
lines revealed that Apigenin and Hesperidin were chosen for fur-
ther bio-insightful and in-vivo anti-cancer studies. These Apigenin
and Hesperidin inhibit proliferative activities by focusing on a sub-
ordinate cytotoxicity system. The enlisting of apoptosis resulted in
a noticeable sort of cell passing.
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