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ABSTRACT

The test was conducted on a sample consisting of mixing three samples of Iragi Aromatic rice
(Amber) bran obtained from the private mills in Najaf Governorate. The MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) method was used to study the cytotoxic
effect of alcoholic and aqueous extract of Iragi Aromatic rice bran on B16 cell line, it isa murine
tumor cell line used as a model to study human melanoma. The results showed that all
concentrations of alcoholic extract (5, 10, 20, 40, and 80) % caused a significant inhibition on
the B16 cell line. The inhibition rate reached to (13.00, 27.00, 47.33, 71.67 and 86.67) %
respectively, after 48 hours while the cell viability was (87.00, 73.00, 52.67, 28.33and 13.33) %
with a statistically significant difference at P<. 0.05 compared to the control. The results showed
that the aqueous extract had less inhibition effectiveness (for the same concentrations) after 48
hours, (10.00, 19.33, 27.00, 46.67 and 66.33) % and the cell viability rate was (90.00, 80.67,
73.00, 53.33 and 33.67) % respectively. The study shows that both alcoholic and aqueous extract
prepared from Iragi Aromatic rice bran had a toxic and anti-proliferative effect on B16 cell line,
and this effect increases with increasing concentration. Treatment of these cells with the two
extracts caused shrinkage, a decrease in numbers, and a clear morphological change in this type
of cells.
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genders[1]. Some genetic and environmental

According to the World Health Organization
(WHO), cancer is one of the leading causes of death
worldwide and caused about 10 million deaths in
2020. Among them (1.20 million) cases are due to
skin cancer. Skin cancer is one of the most common
malignant diseases. Cancer occupies non-
melanoma skin in New Zealand ranks first for both
women and men in terms of incidence, while
melanoma skin cancer ranks third for both
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factors contribute to its spread and its development
such as exposure to ultraviolet radiation, practicing
some professions such as tanning, ionization and
radiotherapy, exposure to chemicals and inhalation
of fumes in enclosed spaces, dealing with arsenic
and polycyclic aromatic hydrocarbons, chronic
dermatitis, immunosuppression, personal and
family history [2]. Thus, many researchers seek in
their studies to find effective treatments or
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alternatives to treat cancer. These medicines must
be made from natural materials that have no side
effects, available and cheap. Rice bran is the hard
outer layer that is obtained during the manufacture
of rice grains (to turn the grains into the desired
white shape). Rice bran usually consists of a
mixture of aleurone and husk. It is rich in fatty acids
and contains proteins, dietary minerals and
vitamins [3]. The healthy oil is approximately 12-
18.5% of rice bran (47% monounsaturated, 33%
polyunsaturated), and 20% saturated fat in addition
to other ingredients, including tocotrienols,
gamma-oryzanol, and beta-sitosterol [4]. As for the
bran content of proteins, it reaches 10-18% of the
bran and includes many types: globulin (soluble in
salt), albumin (soluble in water), prolamin (soluble
in alcohol) and glutelin (soluble in alkali). Rice
bran protein contains all the essential amino acids,
unlike rice protein itself [5][6]. Most researchers
strive to isolate the biologically active components
of rice bran and reveal their functions. Rice bran
contains bioactive compounds produced by the
plant as secondary compounds. Most of them are
bound to cell walls and have biological activities
such as antioxidant, antimicrobial, anticancer,
antidiabetic and hypolipidemic, including phenolic
(ferulic acid, vanillic acid, p-coumaric acid, iso
ferulic acid, syringic acid and sinapic acid),
flavonoid (quercetin-3-glucuronide, rutin and
myricetin), tocols (a-tocotrienols, y-tocopherols, a-
tocopherols, d-tocopherols, y-tocotrienols, and o-
tocotrienols), y-oryzanols (24-methylene
cycloartanyl ferulate, cycloartenyl ferulate, B-
sitosteryl ferulate and 2 campesteryl ferulate),
phytosterols  (pB-sitosterol,  stigmasterol, and
campesterol) and squalene [7]. The mechanism of
action for the active compounds extracted from rice
bran is to be involved in the process of regulating
and stimulating the process of apoptosis of cancer
cells. For example, phytic acid stimulates apoptosis
of liver cancer cells and has a proactive effect on
the colon cancer cell line HT-29 by regulating the
expression of proteins. Cycloartenyl ferulate is one
of the phenolic compounds from rice bran, was also
found to play a role in activating death receptors
and triggering apoptosis in colon cancer cells
Tocotrienols present in rice bran are involved in
mediating apoptosis in cancer cells, such as
gamma-tocotrienol that induces apoptosis in gastric
adenocarcinoma. In addition, delta-tocotrienol
induces apoptosis in human colorectals. Rice bran
extracts and FRB are potential chemo-preventive
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agents and enhance the susceptibility of cancer
cells to chemotherapy drugs [6]. Kim et al. [8]
studied the effect of y-oryzanol oil extracted from
rice bran on mice with colon cancer. He found that
the tumor mass was significantly lower in the mice
that took y-oryzanol. This is due to the following
biological reasons: An increase in the cytolytic
activity of splenic natural killer (NK) cells;
increases in the release of tumor necrosis factor
pro-inflammatory cytokines from macrophages; a
significant decrease in MRNA and protein
expression genes, causing inhibition of the
formation of new blood vessels within the tumor,
this was confirmed by the ELISA test for cancer
cells, where gene expression decreased by up to
30%. Most of the studies examined the effect of
active substances in rice bran on different cancer
lines, but did not take into account their
effectiveness on skin cancer cells. There were few
studies in this aspect. This study focused on using
a special type of rice bran, which is the Iragi Amber
plant to study its effect on skin cancer.

MATERIALS AND METHODS

Sample Preparation

The final assay sample was obtained by mixing
three rice bran samples of equal weights. The
samples were taken from different regions in Al-
Najaf Governorate. The three samples were
examined first to ensure that they are free of any
damage, then they were purified from impurities,
and finally they were mixed to obtain a sample
representative of the quantity.

Preparation of the Alcoholic Extract

The alcoholic extract of rice bran was prepared
using the same method as that of [9] with some
modification. 20 g of bran powder was weighed and
mixed with 200 ml of ethanol. The mixture was
placed in a sterile 500 mL conical glass flask. The
vial was closed tightly with a sterile plastic cap. It
was transferred to a shaking incubator at 200 rpm
for 24 hours. After the end of the period, the extract
was filtered using filter paper. The filter is then
placed on a vibrating heater until it evaporates.

Prepare the Aqueous Extract

The same method followed in preparing the
alcoholic extract with the replacement of ethanol
with distilled water.

B16 Melanoma Cell Line
Melanoma B16 is a murine tumor cell line used for
research as a model of human skin cancers. It is a
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unique model for studying the formation of
malignant tumors in the skin, and it was one of the
first cells used for research studies. In this study the
cancer cell line belonged to mouse strain C57BL/6,
and the passage number was 28. The B16 cell line
(Sigma-USA) was obtained from the Iraq Biotech
Cell Bank Unit.

Preparation and Maintenance of B16 Cultures

B16 was routinely grown under standard conditions

in 75 ml falcon dishes and incubated at 37 °C. The

medium used for the growth of B16 cells was

RPMI-1640. The medium was prepared using

(10% Fetal bovine serum, 100 units/mL

streptomycin, and 100 pg/mL  penicillin).

According to the method of [10][11] it was as

follows: -

1. The B16 cell line was monitored for a
confluent monolayer.

2. Cells were washed under sterile conditions
with PBS, after the culture medium was
withdrawn and discarded.

3. Trypsin/EDTA (0.025%) was added in an
amount of (3 ml) to the culture, the flask
should be carefully inverted to completely
cover the monolayer, and incubated at (37 °C
for 5 minutes). This solution was used for the
purpose of lysing the cells and separating them
from the falcon dishes.

4. RPMI-1640 culture medium (15 ml) was
added and the plate was incubated at 37 °C
with 5% CO2.

5. The process was repeated twice a week until it
achieved 80% density.

Prepare Cells for Toxicology Tests and Live
Cell Counting

The method was carried out according to [12] using
trypan blue dye technique. Dead cells absorb the
dye while living cells remain transparent. It was
according to the following steps:

Trypan blue stain solution (4%) was mixed with an
equal volume of cell suspension. Then, an amount
(10-20 pL) of the suspension was taken and
transferred to the edge of (hemocytometer
chamber) and the slide was left for (2 min.), The
number of cells per square was counted using a
light microscope with a 40X lens.

Before performing the test on a B16 cell line, its
viability must be measured. The total number of
cells and the concentration of live and dead cells

per ml were also calculated, in a manner [13][14]:
Equation (1) is used to calculate the percentage of
viable cells:

o (%) = number of unstained cells < 100 (1)
be (%) = total number of cells

Where Cp: (%) stands for Cell viability before
testing, B16 Cells were re-cultured with
Trypsin/EDTA twice a week, until 80% was
achieved. to be valid for toxicity testing.

Cytotoxicity Assay of Alcoholic and Aqueous
Extract of Iraqi Aromatic Rice (Amber) Bran
on B16 Cell Line

Different concentrations of alcoholic extract of

Amber rice were prepared and tested for their

cytotoxic effect according to the method [15][16]

using 96-well plates, by MTT technique (3- 4, 5-

dimethyl-2- thiazolyl-2, 5-diphenyl-tetrazolium

bromide)

Note: The same method was used to test the

aqueous extract of amber rice bran on B16 cell line.

1. The culture medium was used to prepare
different concentrations (5, 10, 20, 40, and
80)%.

2. The old culture medium was discarded, for the
cell line, 3 mL of Trypsin/EDTA was added in
a 75 mL flask (to prepare the cell suspension)
and incubated at 37°C with 5% CO2 for 5 min.

3. Fifteen ml of growth medium supplemented
with 10% fetal calf serum was added to form
the cell suspension.

4. To achieve a confluent monolayer of B16 cells,
200 pL of cell suspension at a concentration (1
x 10% cells/mL) was placed into each well. The
plate was closed and incubated at 37 °C with
5% CO for 24 h.

5. Culture medium was removed and 200 pL of
different extract concentrations added to each
well (3 replicates for each concentration).

6. Wells of control (B16 cell line without extract
treatment)  (three replicates for each
concentration) were treated with 200 pl of
culture medium and the plate was closed and
incubated at 37 °C with 5% CO for 48 h.

7. After the end of the incubation period, the plate
was washed with PBS after removing the
extract and culture medium (to remove
dissociated non-living cells).

@ @ @ Copyright © 2023 Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons Attribution \‘is,;
Noncommercial 4.0 International License. A__,_ A



Abdualhadi A.

Study of the cytotoxic activity of alcoholic and aqueous extracts of Iragi aromatic rice bran on B16 cell line

2023

8. MTT dye was prepared at a concentration of (2
mg/ml) and 28 pl of this dye was added to each
hole and incubated for 2.5 h. at 37 °C with 5%
CoO.

MTT dye was carefully removed and 130 pL of
DMSO (Dimethyl Sulphoxide) at 100%
concentration was added to each well to
dissolve crystals remaining in the well. Then,
the plate was left at 37 °C for 15 min on a
shaking incubator [17].

The absorbance was determined on a
microplate reader at the wavelength at which
the highest absorption occurs, which is 492 nm.
Cell growth inhibition rate (percentage
cytotoxicity) was calculated according to
Equation (2) [18][19].

10.

B
cytotoxicity = A — 1% 100 (2)

A = optical density (of control)

B = optical density (of samples) [20].
The percentage of surviving cells or the vitality
of cells (after testing) can be calculated using
Equation (3):

11.

vitality rate = 100 — R

©)
R= rate of inactivation or cytotoxicity.

Microscopic Examination of the B16 Cancer
Cell Line

To complete the study of the effect of the alcoholic
extract of rice bran and to visualize the shape of
B16 cells under an inverted microscope, and note
the morphological changes, the following steps
were performed: A 24-well microtitration plates
was taken and 200 pl of cell suspension at a density
of 1x10° cell /mL injected into each well, then
incubated with 5% CO at 37 °C. After 24 h.
Following this step, culture medium was removed
and 200 pl of alcoholic extract was added to each
well (for the control well, culture medium was
added in the same quantity). The plate was sealed
and incubated at 37° C with 5% CO; for 24 h. The
plate was washed with distilled water and 20 pl of
crystal violet stain was added to each well and
incubated at 37 °C for 15 min [21]. The excess of
the dye was carefully removed with tap water. The
cells were then examined under an inverted
microscope at 100X magnification and images
were taken with a digital microscope camera [22-
24].
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RESULTS AND DISCUSSION

Cytotoxic Activity of Alcoholic and Aqueous
Extract on B16 Cell Line

To evaluate the metabolic activity of the cell, the
MTT colorimetric assay method was used. The
anti-proliferative activity of the alcoholic and
aqueous extract of Iraqgi rice bran (amber) was
tested by examining its ability to inhibit the
proliferation of B16 cells, which are mouse
melanoma cells approved by researchers to study
human skin cancer. Alcoholic and aqueous extract
was prepared at different concentrations. Each
concentration was tested in three replicates on a
cancer cell line in order to verify the inhibitory
effect. The results were recorded for the effect of
both extracts (Table 1 and Table 2) and a
comparison was made between them, as well as a
comparison was made between the results of
different concentrations of the substance under
examination, before and after treatment, and the t-
test was used to analyze the data.

Table 1. Cytotoxic effect and cell viability of different

concentrations of alcoholic extract of amber rice bran on
B16 cell line after 48 h. of exposure.

Concentrations of  Cytotoxic effect% Viability of
alcoholic extract +SD cell%
control | 0% | 100%
5% 13.00 +2.30e 87.00
10% | 27.00£251d |  73.00
20% 47.33%2.84c 52.67
40% | 71.67#3.28b | 2833
80% 86.67+1.85a 13.33

Table 2. Cytotoxic effect and cell viability of different
concentrations of aqueous extract of amber rice bran on
B16 cell line after 48 h. of exposure.

Concentrations of  Cytotoxic effect% Viability of

aqueous extract *SD cell%
control | 0% | 100%

5% 10.00£1.20e 90.00

10% | 1933x2.11d | 80.67

20% 27.00+2.32c 73.00

40% | 46.67+1.83b | 5333

80% 66.33+1.06a 33.67

The results showed that the alcoholic and aqueous
extracts (Figure 1) of the tested rice bran had a
cytotoxic effect against B16 cells line, as shown in
the first and second tables, respectively. The
efficacy is highly dependent on the type of extract
and its concentration, increasing the concentration
is inversely proportional to the viability of B16
cells. In addition, all treatments caused a significant
inhibition rate with a statistically significant
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difference at P < 0.05 compared to the control
(Figure 2). This is consistent with the study carried
out by [7] where they indicated that rice bran
extract contains active substances (phenolic
content, y-tocotrieno, Peptides and
polysaccharides) had antitumor activity and anti-
cancer cell anti-proliferation efficacy, and had
effect against colon and rectal cancer lung, liver,
and breast cancer cells. It also agrees with what
[25] indicated that the alcoholic extract is more
effective than the aqueous extract of Iragi amber
rice bran on cancer cell lines.

Alecoholic extract

Aqueous extract

oliliE

Cuncentratluns

Figure 1. Cytotoxic effect of alcoholic and agueous extract
of the tested rice bran against B16 cells line

Cytotoxicity

100

S0

a
b

1 20% 40% 80%

Concentrations

Figure 2. Cell viability% effect of alcoholic and aqueous
extracts of the tested rice bran against B16 cells line. a)
Alcoholic extract. b) Aqueous extract.
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50
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Microscopic Examination

When examining the cells under an inverted
microscope before treatment, it was noticed that
there was an abundance of cancer cells with
bulging and clear nuclei. The shape was consistent
and regular with agglutination (see Figure 3).
While examining the cells after treatment, a
decrease in numbers, voids and irregular
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distribution, deformation and variation in cell
shapes and sizes were observed as shown in (Figure

Large cells with
clear nuclei

Figure 3. Microscopic examination of the B16 cancer cell
line (before) treatment under an inverted microscope with a
100X magnification lens.

Deformed cells
of various shapes

Figure 4. Microscopic examination of the B16 cancer cell
line (after) treatment under an inverted microscope with a
100X lens. a) Alcoholic extract. b) Aqueous extract.
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We conclude from the results that the B16 cell line
IS very sensitive to the alcoholic and aqueous
extract of the lIraqi ambergris rice bran at these
concentrations. This study is consistent with many
other studies, as it indicated the presence of the
effectiveness of rice bran extract against the
development of cancer cells by studying its effect
on types of cancer lines. [26] indicated that
alcoholic extracts of rice bran were rich in
flavonoids such as apiin, and those compounds
showed broad activity against Hep2, Hela and
MCF-7 cancer cell lines through its activity in
inducing apoptotic. In addition, phenolic
compounds have an important role in preventing
the proliferation of cancer cells. By inhibiting
vascular endothelial growth factor, which plays a
key role in the growth and development of
cancerous tumors [27] Furthermore, a rutin has
been reported to induce apoptosis in cervical cancer
cells through cell cycle arrest at GO/G1 phase [28].
Rice bran extract is rich in antioxidant compounds
such as Saponarin, which is an important natural
flavonoid and has a strong antioxidant effect, which
is also found in rice bran extract. This may be
among the mechanisms by which bran extract
fights most types of cancer cells. Tocotrienols and
tocopherols contribute to reducing the risk of
cancer, especially if applied to the skin where it is
quickly absorbed. It has properties in eliminating
free radicals, inducing programmed cell death, and
suppressing cell proliferation. It disrupts cell cycle
progression and prevents tissue damage by
scavenging and blocking free radicals. It has also
been shown to increase the chemoprevention of
cancer by stimulating anti-cancer immune
responses and altering the tumor microenvironment
[29].

CONCLUSIONS

Rice bran can be used in the pharmaceutical
industry because it contains effective compounds
instead of being destroyed. Rice bran is an
important cheap source for the production of
medicines and an adjunct that can be used during
the treatment of human skin cancer. We suggest
increasing and intensifying scientific research to
discover other properties of this substance
Precious. In this study, the ethanol extract of Iraqi
amber rice bran was more effective than the
aqueous extract, because it was rich in flavonoids,
such as Apiin and Rutin, both of which are known
for their antioxidant effectiveness [25]. Flavonoids
have been shown to have an important effect in

42

fighting cancer cell proliferation by reducing
inflammation and eliminating on free radicals, as
well as inhibiting the growth of cancer cells by
stimulating apoptosis, suppressing the cell cycle,
inhibiting angiogenesis and some important
enzymes in growth tumor and its development [30].
The efficiency of the aqueous extract can be
increased by changing the method of preparation or
increasing the time. More studies using other
carcinoma cell lines are needed to understand the
exact mechanisms of action of Iragi amber rice
bran.
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