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1. Introduction:

Assessing medicinal plants' antioxidant and anti-cancer potential primarily relies on in vitro
investigations'. Finding efficient anti-melanoma treatments is a continuous quest for skin cancer,
especially melanoma.?, is a severe health concern. Since oxidative stress is strongly linked to the
development of skin cancer’Antioxidants have demonstrated promise in reducing their effects.

Medicinal plants have been of particular interest due to their rich phytochemical composition,
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which includes compounds with potential anti-cancer and antioxidant activities*. This research
aims to investigate the in vitro anti-melanoma and antioxidant properties of the ethanol extract of
Boscia seneglensis leaf.”, shedding light on its potential as a natural anti-cancer and antioxidant

agent for skin health®."

To research the characteristics and actions of particular cell types’, cell lines are an essential tool
in biomedical research. In anti-cancer and antioxidant research, using cell lines allows for
investigating the effects of medicinal plant extracts on cancerous and normal cells.®. Choosing
appropriate cell lines is crucial for obtaining relevant and reliable data regarding natural
substances.” Potential anti-melanoma and antioxidant properties. In this study, selecting specific
cell lines will play a key role in providing insights into the efficacy of the ethanol extract of Boscia

seneglensis leaf as a potential anti-cancer and antioxidant agent for skin health.'?.
2.Materials & methods:

All of the chemicals and reagents used in the study were of the molecular biology and analytical
grades'!, and they were all acquired from Everon Life Sciences -New Delhi. Boscia senegalensis
leaf were purchased from ARC-Sudan. The standard medication, fluorouracil 5%, was obtained
from Unique Health Pharmacy in Delhi. Trypan Blue was purchased from Quesst International-
Bengaluru. Cell line (Melanoma RPMI7951) Ref No: 149/2023-24 was obtained from the National

Centre for Cell Science, Pune-India.
2.11In vitro anticancer studies
a.Trypan blue dye exclusion assay

It is the most utilized test for cell viability. In this assay, the cells are washed with HBSS (Hank's
Buffered Salt Solution)!? and centrifuged for 10 - 15 min at 10,000 rpm. The procedure is repeated
thrice. The cells are suspended in a known quantity of HBSS, and the cell count is adjusted to 2 x
106 cells /ml. The cell suspension is distributed into Eppendorf tubes (0.1ml containing 2 lakh
cells). The cells are incubated for three hours at 37 °C after being exposed to drug dilutions. Trypan
blue (0.4%) is mixed with equal-quality drug-treated cells and left for one minute in the dye
exclusion test after three hours. After that, it is loaded into a hemocytometer and viable and non-

viable counts are recorded in two minutes. After that, it is loaded into a hemocytometer and viable
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and non-viable counts are recorded in two minutes. After that, it is loaded into a hemocytometer
and viable and non-viable counts are recorded in two minutes'®. After that, it is loaded into a
hemocytometer and viable and non-viable counts are recorded in two minutes. After that, it is
loaded into a hemocytometer and viable and non-viable counts are recorded in two minutes'?.
Colour is absorbed by dead cells but not by viable cells'. Still, living cells produce and absorb
colour if they are preserved longer. To compute the growth inhibition percentage, utilize the

following formula'®:

. (Total Cells — Dead Cell)
Growth inhibition(%) = 100 — x 100
Total Cells

b.LDH (Lactic Dehydrogenase assay)

Using spectrophotometry, the amount of lactic dehydrogenase in the culture medium and cellular
lysates is measured at 340 nm by examining the reduction of NADH during the pyruvate lactate
transformation.!”. The cells are further broken down using sonication, then they are lysed in 50
mM Tris-HCI buffer, pH 7.4 + 20 mM EDTA + 0.5% Sodium Dodecyl Sulfate (SDS), and
centrifuged for 15 minutes at 13,000 X g. The assay mixture (1ml final volume) for the enzymatic
analysis consists of 33 ul of sample in 48 mM PBS, pH 7.5 + 1mM pyruvate, and 0.2 mM NADH.
The percentage of total amount, which is the sum of the enzymatic activity in the culture medium

and the cellular lysate, is used to calculate the percentage of LDH released.'®.
2.2 In vitro Antioxidant studies
a. DPPH assay

Using 1,1-diphenyl-2-picrylhydrazyl (DPPH), the DPPH radical scavenging assay was conducted
by the protocol outlined by Brand-Williams et al.'. The plant extracts under study were used to
produce analytical-grade methanol at five distinct concentrations (0.2, 0.4, 0.6, 0.8, 0.8, and 1
mg/ml). Five were prepared with methanol (analytical grade). L-ascorbic acid, a common

antioxidant, was also produced in the same amounts. One millilitre

of every examined extract was moved into a sterile test tube, and then 0.5 millilitre of 0.3-
millimetre DPPH in methanol were added. After giving the mixture a good shake, it was left to lie
at room temperature for fifteen minutes in the dark. As a baseline, blank solutions comprised 2.5

ml of the investigated extract solutions and 1 ml of methanol were utilized. L-ascorbic acid was
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utilized as the positive control at concentrations equivalent to those of the extracts under study,
while 2.5 ml of DPPH solution and 1 ml of methanol served as the negative controls®. A
spectrophotometer was used to measure the absorbance values at 517 nm following a dark
incubation period. The experiments were performed in triplicate. The activity of DPPH radical-

scavenging was estimated using the formula given by Brand-Williams et al*!.
b. TBA assay

By using the method Ottolenghi (1959), it is as follows: This procedure was performed with a final
sample concentration of 0.02% w/v. One milliliter of the BSL extract sample solution was mixed
with 20% trichloroacetic acid and two milliliter of 0.67% thiobarbituric acid. After cooling for 20
minutes at 3000 rpm, the mixture was centrifuged after being immersed in boiling water for 10
minutes. After reaching its peak, the absorbance activity of the supernatant was measured at 552

nm.
c.H20; assay

Humans are exposed to 0.28 mg/kg of H202 in the environment on a daily basis, mostly through
leaves. Calculating the hydrogen peroxide scavenging capacity of plant extracts can be done using
the Ruch et al. (1989) method*. crops. The human body can absorb hydrogen peroxide through
the eyes, skin, or inhalation of vapour or mist. Hydroxyl radicals (OH), which can initiate lipid
peroxidation and harm DNA within the body, can be produced when H202 breaks down quickly
into oxygen and water. Plant extracts' capacity to scavenge hydrogen peroxide can be
approximated using the Ruch et al. (1989) technique. 50 mM of pH 7.4 phosphate buffer creates a
40 mM hydrogen peroxide solution. Using a spectrophotometer, the absorption at 230 nm yields
the hydrogen peroxide concentration?*. Hydrogen peroxide is mixed with extract (20-60 lg/mL)
in distilled water, and after 10 minutes, absorbance at 230 nm is measured compared to a blank
solution that contains phosphate buffer but no hydrogen peroxide. The following formula can be

used to determine the percentage of hydrogen peroxide scavenging?.
% scavenged (H202) =[ (A+-Ar)] /Aix 100
2.3 In vivo antioxidant studies

Preparation of tissue Homogenate
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Following the collection of blood, an overdose of 100 mg/kg (IP) pentobarbitone was used to
sacrifice every animal. Isolate the liver, wash it with ice-cold saline, and homogenize it with
distilled water.?. The supernatant solution was collected in a second centrifuge tube and stored at
-20°C for use in antioxidant study measurements, such as total protein, catalase, and superoxide

dismutase.?®.

a. Superoxide dismutase (SOD)

The Kakar et al. method was used to estimate SOD activity. Add 186 umol, 1.2 ml of phosphate
buffer (0.052 mmol; pH 7.0), and 0.3 ml of liver tissue homogenate to 0.1 ml of phenazine
methosulphate?’. The enzyme reaction was stopped after one minute and the addition of 0.2 ml of
NADH (780 pmol) and 1 ml of glacial acetic acid. The chromogen formation amount was
measured at 560 nm. Results are expressed in units/mg protein?®.

Calculation,

c X total volume x 1000
50 X sample volume X mg of protein

_Xty+tz
3
Total volume — 3 mL Abs. at 0 min — x
Sample volume - 0.ImL Abs. at Ist min —y
Abs. at 2nd min —z
c X 3 x 1000

mg of protein X 0.1 X 50

b. Catalase Estimation

100ul of supernatant was added to 1.9 ml phosphate buffer (Ph7) and zero main absorbance was
measured at 240 nm. Add one milliliter of H202 to the solution above. Using phosphate buffer as
a blank, measure the change in absorbance at 240 nm for two minutes®’. One IU of catalase utilized

is that amount which catalyzes the decomposition of ImM hydrogen peroxide per min at 37°C and
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expressed in terms of Units/mg of proteins. The consumption of H202 was monitored

spectrophotometrically at 240 nm for 1min. The enzymatic activity is computed using the formula

below?:

K =2.303/T x log (A1/A2)

Where; K: Rate of reaction

T: Time interval (minutes)

A1l: Absorbance at time zero

A2: Absorbance at 60 seconds interval
Calculation,

diluation factor x 100
abs.at 0 sec X mg of protein

Dilation factors:100 T x 100 x 100

abs at sec.x mg of protein

Results & discussion

Table 1, Cytotoxicity of 10ug/ml of ethanol extract of BSL in melanoma RPMI17951.

Total
cell Live Live Dead Viability
S.NO | counted | concentration | concentration | concentration | (%)
0 254007 | 4329 630 217007 14.55
1 181007 | 3085 237 167007 7.68
2 153007 | 2603 138 145007 5.30
3 52800 |9 3 35200 33.33
4 254007 | 4329 630 217007 14.55
5 181007 | 3085 237 167007 7.68

P<0.0001 indicates significant differences in the treatment group.



Mohammed Adam Idris Hamad /Afr.J.Bio.Sc. 6(15) (2024) Page 11806 to 10

10pg/ml of BSL

3x107
e SNO
| | | ] .
®  Total concentraion
é 2x107 | A Total cell counted
[
= v Live concentration
(5]
e Dead concentarion
8 1x1074 .
® Viability (%)
0 —popepe- o e L A B R B o o o
135135135 135135 135

% cell inhibition

Figure 1, Growth inhibition of BSL against RPMI17951, on 10ug/ml

Table 2, Cytotoxicity of 20ug /ml of ethanol extract of BSL in melanoma  RPMI7951.

Total

cell Live Live Dead Viability
S.NO | counted | concentration | concentration | concentration | (%)
0 1380000 | 76200 1300000 222 5.531915
1 1460000 | 358000 1100000 188 24.49799
2 1460000 | 358000 1100000 188 24.49799
3 136000 | 704000 129007 2196 5.181347
4 136000 | 704000 129007 2196 5.181347
5 151000 | 2150000 129007 2201 14.29128

P<0.002 indicates significant differences in the treatment group.
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Figure 2, Growth inhibition of BSL against RPMI7951, on 20pug/ml

Table 3, Cytotoxicity of 30ug/ml of ethanol extraxt of BSL in melanoma RPMI7951.

Total
Total cell Live Dead Viability
S.NO | concentration | counted | concentration | concentration | (%)
0 1640000 280 323000 1320000 19.6
1 369000 63 270000 99700 73.01
2 156007 2666 1890000 137007 12.11
3 473007 8061 5540000 417007 11.71
4 243007 4145 2990000 213007 12.27
5 15607 2666 18906 13707 12.11

P<0.002 indicates significant differences in the treatment group
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Figure 3, Growth inhibition of BSL against RPMI7951, on 30ug/ml.

Table 4, Cytotoxicity of 40 pg/ml of ethanol extract of BSL in melanoma RPMI7951.

Total
Total cell Live Dead Viability
S.NO | concentration | counted | concentration | concentration | (%)
0 77206 1317 32706 44506 42.36
1 16606 283 45705 12006 27.56
2 16506 282 44605 12106 26.95
3 12807 2187 29905 12507 2.33
4 11607 1980 34605 11307 2.99

P<0.001 indicates significant differences in the treatment group.
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Figure 4, Growth inhibition of BSL against RPMI7951,0n 40pg/ml.

Table 5, Cytotoxicity of 50 pg/ml of ethanol extract of BSL in melanoma RPMI7951

Total
Total cell Live Dead Viability
S.NO | concentration | counted | concentration | concentration | (%)
0 88005 150 54005 34005 61.33
1 88005 150 54005 34005 61.33
2 12207 2087 57505 11707 4.69
3 13107 2234 13406 11807 10.25
4 20207 3444 10306 19207 5.081
5 28007 4772 63905 27307 2.28

P<0.003 indicates significant differences in the treatment group.
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Figure 5, Growth inhibition of BSL against RPMI17951, on 50ug/ml.
LDH

According to data derived from the research, the effectiveness of BSL on melanoma skin
cancer of several tested samples demonstrated a significant cytotoxic effect. However, the sample
extract could show a more significant result if it is soaked more during incubation time, which is

more than 48 hours, but the effect of the culture medium could also vary during growth time.

Table 6, Cytotoxicity activity of BSL extracts against RPMI7951cell line at different
concentrations by LDH Assay.

S.No | Conc-of BSL Absor % IC50, mg/ml
mg/ml Mean+SEM Inhibition

S-1 0.1 0.012 £0.01 50.33 -

S-2 0.2 0.026 £0.02 24.33 -

S-3 0.3 0.024 £0.03 18.55 -

S-4 0.4 0.029 £0.01 25.30 -

S-5 0.5 0.032 £0.02 22.62 0.61
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The percentage of cell inhibition represented in the curve as below vs. the concentration of extract
on melanoma skin cancer (RPMI7951) showed a higher significance value of cell inhibition. The
cell underwent different stages of morphological change during different incubation times, which
the cell wall's cytotoxicity may have caused. DNA is the main mechanism for cell growth and

synthesis promotion, ultimately influencing outgoing growth and cell synthesis via cell

communication.
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Figure 6, Growth inhibition of BSL against RPMI7951melanoma skin cancer by LDH

assay.Table 7, Effect of BSL on antioxidant enzymes in liver tissue

Experimental Group | DPPH Assay | TBA Assay | H20: Assay
Normal Group 5.1+£1.12 87.6 9.6+£0.66
DMBA-TPA 2.38+1 31.6+4.8 13.4+3.4
DMBA-TPA+Fu-5 3.245.5 83.8+9.4 8.1+£2.5
DMBA-TPA+BSL 4.03£5.5 61.4+4.5 7.2+0.7

All values are expressed as mean. + SD. Data were analyzed using one-way ANOVA followed by

Dunnett's t-test, P value P<0.05, P<0.028, P<0.001.
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The antioxidant content of BSL extract was significantly higher in BSL ethanol extract by the
DPPH assay, which is well known for its ability to measure antioxidants in plant extracts.
Compounds or minute particles known as free radicals, or ROS, have one or more unpaired
electrons in their molecular or atomic orbitals. They also contain a variety of oxygen species,
including hydrogen peroxide, which aids in the fight against cancer. Compared to the H202 assay
method, the BSL extract of different samples was found in the DPPH assay method P<0.001. In
contrast to the DPPH and H202 assays, the BA assay indicates that the BSL extract contains fewer
antioxidants. The antioxidant activity of BSL ethanol extracts from investigated plants obtained
by DPPH, TPA, and H>O: is highest in BSL extracts. However, our research has revealed a

fascinating complexity: different pathways for producing antioxidants can be found in different

parts of BSL, shedding new light on their intricacies.
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Conclusion:

Based on the results, it is evident that the plant extract of BSL demonstrates significant cytotoxicity
at various concentrations, particularly at 10 ug/ml and 20 ug/ml. The incubation period potentially
influences the cytotoxicity of melanoma cells. Additionally, the BSL extract displayed potent
antioxidant properties in both in vivo and in vitro studies. Further research is necessary to elucidate

the specific mechanism of BSL and determine the exact percentage of inhibition in melanoma cells
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