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Background: Combination therapy is an effective strategy for inhibiting cancer cells and stimulating the apoptosis gene, so the potential
synergistic effects of combining Cassia fistula extract with cisplatin chemotherapy used in clinical practice have been studied. Objective:
The study aimed to investigate the anticancer effects of C. fistula extract in vitro as well as the precise molecular mechanisms. Materials
and Methods: For 24 h, the human colon cancer cell line SW480 was given a variety of doses of cisplatin and plant extract, as well as
cisplatin with various concentrations of C. fistula. MTT assay was used to assess the cytotoxicity of the cisplatin, plant extract, half
maximal inhibitory concentration (IC,) of cisplatin with plant, and combination of cisplatin and plant against colon cancer cells.
The expression of microRNA, BAX, and BCL2 was analyzed using real-time polymerase chain reaction (QPCR). Results: The results
showed that C. fistula extract exhibited higher cytotoxicity against colon cancer cells compared with untreated cells and showed
synergistic effects when combined with cisplatin (CDDP). Cassia fistula extract induced cell apoptosis via the intrinsic (Bax and Bcl-
2) apoptotic pathways and regulated the level expression of microRNA-145. In the SW480 cell line of colon cancer studies, C. fistula
extract suppressed tumor growth through the inhibition of proliferation and induction of apoptosis. Our results showed synergistic
effects when combined with IC,  of CDDP with Cassia extract through increasing the level of gene expression of Bax and reduced
level expression of Bcl2. Also the regulated expression of microRNA-145. Conclusion: This study indicated that the synergistic of
C. fistula extract and cisplatin significantly induce apoptosis by regulating the microRNA-145 gene, which is related to Bax and Bcl2
expression. Therefore, C. fistula, according to its cytotoxic and apoptotic activities, might be considered as a novel finding for the
treatment of colon cancer.
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INTRODUCTION that are naturally present, and this has been the focus of
research in recent years. One kind of molecule that has
drawn a lot of interest recently is polyphenols, which
are plant secondary metabolites and have been shown to
improve human health and lower the risk of cancer.**

Colon cancer is the second most common type of cancer
in women (after breast cancer), whereas it is the third
most prevalent type in men (after lung and prostate
cancer).!” Environmental factors, lifestyle factors, and
dietary variables are the three biggest risk factors for
colorectal cancer. These include habits such as smoking,
drinking alcohol, not exercising enough, and not being
active enough. They also include eating a diet heavy in
fat and low in fiber. Many of these risk factors are under
personal control and are preventable. The risk variables
always include genetics, inheritance, and age.” The growth Submission: 10-Jan-2023 ~ Accepted: 24-Jan-2023  Published: 02-Feb-2024
of colorectal cancer has been inhibited by compounds
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Extracts from the Cassia fistula plant have been put to
use for a variety of pharmacological purposes, including
anti-inflammatory treatment,”” antibacterial,’”) wound
healing,” and antioxidant properties (MCF-7 and SiHa
cell lines for anticancer activity).®! The volume of tumor
and the number of live tumor cells were both decreased
by the methanolic extract of C. fistula seed, as well as
an extension of the mice’s life span in Ehrlich ascites
carcinoma (EAC tumor-bearing mice).’''l Chemotherapy
can be administered either before or after surgery as
an adjuvant treatment for solid tumors. Other patients
who initially react to chemotherapy with remission
may experience treatment resistance and relapse if
cytostatics are repeatedly administered to them.l'>!3
Endogenous noncoding RNAs known as microRNAs
typically have a mature length of 22 nucleotides.
MiRNAs induce gene silencing by destabilizing target
mRNA or halting translation by complementary pairing
with the 3’-untranslated region (3-UTR) of the target
mRNA.I4B According to reports, miRNAs play a key
role in controlling how colon cancer progresses.'Y One
such microRNA, identified as dysregulated in several of
cancer forms, is microRNA (miR)-145. For instance, it
has been noted that prostate and stomach cancer strongly
downregulate miR145 expression.!!” Furthermore, miR-
145’s function in regulating cancer cell motility, invasion,
and proliferation has been demonstrated. For instance,
Sachdeva and Mol"® discovered that miR-145 inhibits
breast cancer cell’s ability to proliferate and metastasize.
The function of miR-145 and its therapeutic potential
in colon cancer cells have not, however, been studied. In
the current work, miR-145 expression in colon cancer
cells was investigated. It was discovered that all colon
cancer cell line SW480 dramatically downregulated the
expression of miR-145. Additionally, miR-145 expression
in colon cancer cells reduced the growth of these cells by
causing them to undergo apoptosis by targeting Bax and
Bcl2. The effects of miR-145 overexpression on apoptosis
genes were also examined, and it was discovered that miR -
145 reduced tumor growth. This study aimed to elucidate
the medicinal plant C. fistula’s anticancer effects through
analysis, understanding the cytotoxicity of the extracts
and their combination with cisplatin on colon cancer cells,
and further analysis of the pathway leading to apoptosis
activation in these cells.

MarteriaL AND METHODS

Cassia fistula extract and cisplatin preparation

Collecting dry fruits and seeds of C. Fistula and then
washing and drying the plant with distilled water.
According to Bargah and Kushwaha!" extractions
consisted of aqueous extracts. by weight 20g from the
powder of the plant and then a put in pyrex beaker and
100mL of boiling distilled water was added, then left
for 30min, then put the beaker on the heater overnight

with a continuous magnetic stirrer, after that extract was
centrifuged with 2500 rotary/min for 10min, The extract
obtained was put through a paper Whatman Filter and
left overnight, after that we put the extract in the oven at
40-45. Weight extract and dissolved in a suitable amount
of water in order to obtain the final stock concentration
(1000 pg/mL) and sterile by using a Millipore filter of 0.22
m. The 50-mL vials of cisplatin, 1 mg/mL, were bought
from the French company Mylan.

Cell line, growth conditions, and treatment

The SW480 cell line was purchased from the National
Cell Bank of Iran affiliated to the Pasteur Institute
of Tehran, Iran. RPMI1640 medium (Biowest) and
10% fetal bovine serum were used for the culture (FBS;
Biosera, South America). For cell passaging, 1% Tripsin
EDTA (ATOCEL Company, Budapest) was applied and
incubated once the cells had reached 80% confluence.
Then, 10% FBS + 1% PS was added to make up a full cell
culture medium. Penicillin and streptomycin were added
to a solution to suppress the growth of a range of Gram-
positive and Gram-negative bacteria.

In vitro cytotoxicity assay

Cell proliferation was assessed after 24h using the 3
(4,5-dimethylthiazol-2-yl) 2,5-diphenyltetrazolium
bromide (MTT) assay. The resultant solution of MTT
powder in phosphate buffered saline medium was added
to the wells of a 96-well microplate containing a cell
line that had been divided into five groups. The first
group of cells no treated as control. The Second group
of cells treated with different concentrations of drug
cisplatin(15.60, 31.25 62.5, 125, 250, and 500) pg/mL; The
Third group treated at different concentration of C. fistula
extract (15.60, 31.25, 62.5, 125, 250, and 500 pg/mL), The
Fourth group combinations of the IC,, CDDP + C. fistula
and, the fifth group treated with combination of equal
concentration of CDDP (15.60, 31.25, 62.5, 125, 250, and
500) pg/mL + C. fistula extract (15.60, 31.25, 62.5, 125,
250, and 500) pg/mL. Dimethyl sulfoxide was added to the
wells after 4h of incubation at 37°C, and the absorption
rate was measured at 570 nm.

Real-time polymerase chain reaction evaluation of gene
expression

Expression levels of Bax and Bcl2 were assessed using
real-time polymerase chain reaction (PCR) with the
relevant primers [Table 1]. Real-time PCR was performed
to analyze the gene expression during cell death due to
treatment of the cancer cells with the combination of
extract and chemotherapy. Cells were harvested after
treatment with different concentrations (15.60, 31.25,
62.5, 125, 250, and 500 pg/mL) of the combination. The
relative gene expression of Bax and Bcl2 and normalized
by actin gene were estimated by rt real-time PCR (Vottor
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Table 1: Sequence of genes primers for qRT-PCR

Primers Primers sequencing References
Bax(F) 5-GGTTGTCGCCCTTTTCTA-3 Eimani ez al. (2014)
Bax(R 5-CGGAGGAAGTCCAATGTC-3
Bcl2 (F) 5-GATGTGATGCCTCTGCGAAG-3’ Eimani et al. (2014)R
Bcl2 (R) 5-CATGCTGATGTCTCTGGAATCT-3
Housekeeping Primer sequencing
Actin
(F) GCGAGAAGATGACCCAGAT Eimani et al. (2014)2"
(R) GAGGCGTACAGGGATAGC

Table 2: qPCR thermo cycler conditions

No. Step Temperature Duration Cycle

1 Reverse transcription 45°C 10 min Hold step
2 Denaturation 94°C 30s

3 Denaturation 95°C 10s 40 cycle

4 Annealing 60°C 30s

5 Acquired on green 95°C Ss

Table 3: PCR primer pairs for micRNA-145

Primer ID Sequence (5’ —3’) Length (bp) GC (%) GC (%)
S145f GGACGGTAGCAAGCAAAGAGTGTGAGGGATTCCTG 35 54 71.9
S145r GGGATTCTGGAAGATGATGATGACGTCCAGTTTTC 35 46 67.6
Ul14sf GGACGGTAGCAAGCAAAGAGTGTG 24 54 64.4
Ul45r GGGATTCTGGAAGATGATGATGAC 24 46 60.5
uuuef CTCGCTTCGGCAGCACA3 17 65 62.9
uuuUé6r AACGCTTCACGAATTTGCGT 20 45 58.8

Table 4: Recommended QPCR reaction components and conditions (20 uL reaction system)

Component Volume Final concentration
RNA template 1 pg-100 ng As required
Forward primer (10 pM) 0.5pL 0.2pL
Reverse primer 0.5pL 0.2 pL

2x perfectStarTM Green one —step qPCR SuperMix 10 uL 1%
TransScriptRGreen one-step RT/R1 Enzyme Mix 0.4 pL -
RNase-free water Variable -

Total volume 20 uL -

gene Q, Qia gene Germ) employing in the primer in table.
ONE STEP Syper green master mix used amplified target
gene, the reaction mixture, and throcycle condition, as
shown in Table 2.

After amplification, the specificity and salacity were
evaluated by melting curve analyzed by roter gene Q
software (Q gene Germany), and AACD method was
employed according to livac (AACD).

Evaluation of micRNA-145 using real-time PCR
Total RNA in colon cancer cells was isolated using
GENEzol reagent (TriRNA Pure kit) according to

the manufacturer’s protocol. Complementary DNA
(cDNA) for mRNA and miRNA were synthesized using
the TransScript Green One-Step qRT-PCR SuperMix
according to the manufacturer’s instructions. The relative
level of miR-145 was determined by qRT-PCR using
gene specific primers [Table 3]. U6 was validated as the
normalizer, since which expression showed minimal
variation in different cell line. The RT primers were created
in the following manner: miR-145 [Table 4]:

Statistical analysis
The results of each analysis were carried in triplicate
and are shown as means standard deviation (SD). The
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Statistical Package for the Social Sciences (SPSS) software
program, version 25.0 was used to conduct the statistical
analysis using Student’s ¢ tests. A value of P < 0.05 was
considered statistically significant.

Ethical approval

A local ethics committee examined and approved the
study protocol, subject information, and consent form in
accordance with 3/11/903, dated June 2, 2021.

ResuLts

The MTT assay is based on the ability to interact with
living cells, which results in the reduction of a yellow
tetrazolium dye to a purple formazan product. The
objective of the present study was to determine the
effect of cisplatin (CDDP) and C. fistula extract on cell
proliferation and growth using the MTT assay. Results
showed that 500 pg extract depicted the least cell viability
compared to another concentration. Hence, it was most
toxic to the cancer cells.

Cytotoxic effects of cisplatin on colon cancer cell
line SW480

MTT assay was used to determine the cytotoxic effects
of cisplatin on colon cancer cell line. The results of the
analysis of all the cells exposed to cisplatin at several
concentrations (0-500 g/mL concentrations) for 24 hours
are depicted in Figure 1. The vitality of the cells decreased
with increasing cisplatin concentration, as seen in Figure 1
in the cell line. In a concentration-dependent function, the
survival percentage of drug-treated cells was significantly
lower than the untreated cells (P < 0.05). At high doses
(500 g/mL), cisplatin exhibited a growth-inhibiting effect
on colon cancer. The drug dosage against the colon cancer
cell line at 500 g/mL caused the highest reduction in the
percentage of cell viability. The assay showed the drug
effect on cell line SW480 in all concentrations compared
with untreated cells. In evident increased in toxicity was
observed at a concentration of 500 nM starting from 15.
62 pg/mL, respectively.

Cytotoxic effects of C. fistula extract on SW480 colon
cancer cells

Figure 2 shows that the cell viability percent of SW480
colonic cancer cell line by extract plant C. fistula treatment
after 24h of incubation were significant (P < 0.05) as
compared with control group (cancer cells without
treatment) in the concentrations (15.60, 31.25, 62.5, 250,
and 500 pg/mL). After treatment with C. fistula extract
at various concentrations, inhibitory concentrations were
observed. As the plant extract’s concentration increased,
a decline in cell viability was seen. The survival rate of
colon cancer cells was significantly lower after treatment
with C. fistula extract than it was for the untreated cell
(P <0.05). The colon cancer cell line was exposed to a plant
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Figure 1: Cell viability of cisplatin in SW480 cell line assessed by MTT
reagent protocol. Cells were treated with different concentrations of
cisplatin (0, 15.6, 31.25, 62.5, 125, 250, and 500 uM) for 24 h
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Figure 2: Effect of Cassia fistula on the viability of SW480 cells. Cells
were treated with extract at concentrations of (15.60, 31.25, 62.5, 125,
250, and 500 ug/mL) and measured after 24 hours. The viability of cells
was determined with the MTT assay

extract at a concentration of 500 g/mL, which resulted in
the highest decrease in the cell viability percentage.

Cytotoxic effects of combination IC,, from cisplatin
(CDDP) with Cassia fistula

The cytotoxic effects of the combination on colon cancer
were assessed using the MTT test. Data were evaluated
after cells were exposed to combinations of IC50 of
cisplatin and C. fistula at varying doses (0-500g/mL
concentrations) for 24h [Figure 3]. Additionally, the
inhibitory concentrations following the administration of
IC,, of cisplatin at various concentrations to an extract of
C. fistula were displayed. A decrease in cell viability was
seen as the combination’s concentration was increased.
After treatment with combination, the survival percentage
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Figure 3: Effect of combination of IC50 cisplatin and Cassia fistula on
the viability of SW480 cells. Cells were treated with IC,; of drug and
extract concentrations of (15.60, 31.25, 62.5, 125, 250, and 500 ug/
mL) and measured after 24 hours. The viability of cells was determined
with the MTT assay

of colon cancer cells was considerably decreased than the
untreated cell (P < 0.05). The combination had a growth
inhibitory effect on the colon cancer cell line SW480 in
high concentrations (500 pg/mL). When combined with
cisplatin at a concentration of 500g/mL, plant extract
significantly decreased the percentage of cells that were
viable.

Cytotoxic effects of CDDP in combination with C. fistula
The cell viability percent of SW480 colonic cancer cell
line by a combination of equal concentration of Cisplatin
and C. fistula, treatment after 24 hours incubation were
significant (P < 0.05) as compared to control group (cancer
cells without treatment) in all concentrations (15.60, 31.25,
62.5, 125, 250 and 500 pg/mL). Furthermore, the inhibitory
concentrations after treatment of C. fistula extract with
cisplatin at different concentrations were presented in
Figure 4. A decrease in cell viability was seen as the
combination’s concentration was increased. After receiving
combination therapy, colon cancer cells had a significantly
lower survival rate than untreated cells (P < 0.05) in
concentration-dependent function. In high doses (500g/
mL), the mixture showed a growth-inhibitory effect on
the colon cancer cell line SW480. When combined with
cisplatin at a dosage of 500 g/mL, plant extract significantly
decreased the proportion of cells that were viable.

GENe ExPRESSION ANALYSIS

Effects of cisplatin (CDDP) on the expression levels of
Bax and Bcl2
The gene expression level changes of genes in response to

treatment with cisplatin was assessed by methodologies
real-time PCR.
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Figure 4: Effect of combination of cisplatin and Cassia fistula on the
viability of SW480 cells. Cells were treated with high concentration of
drug and high concentration of extract (15.60 + 15.60, 31.25 + 31.25,
62.5+62.5, 125+125, 250+250 and 500+ 500 wg/mL) and
measured after 24 hours. The viability of cells was determined with the
MTT assay
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Figure 5: Changes in mRNA levels of Bax gene of colon cancer cell
lines in response to treatment with cisplatin comparison with control.
*P-value < 0.05; ns = non significant

Results indicated that treatment of colon cancer cell line
SW480 with drug (CDDP) leads to upregulation of Bax
gene in cell line compared with untreated cell. Figure 5
showed expression level increased in concentration (250
and 500 pg/mL) compared with other concentrations.
Regards to confirmation of the changes that occurred in
gene expression levels in response to treatments. It was
observed that the concentration (31.25, 250, and 500) ng/
mL of CDDP showed a significant fold decrease in the Bcl2
expression compared with untreated cells. Results indicated
that, treatment of colon cancer cell line SW480 with drug
CDDP leads to downregulation of Bcl2 gene [Figure 6].

Effects of C. fistula on the expression levels of bax
and Bcl2

To identify the apoptotic pathway activated by treatment
with C. fistula extract in colon cancer cell line SW480, we
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Figure 6: Changes in mRNA levels of Bcl2 gene of colon cancer cell
lines in response to treatment with cisplatin comparison with control.
*P-value < 0.05; ns = non significant
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Figure 7: Changes in mRNA levels of Bax gene of colon cancer cell lines
in response to treatment with Cassia fistula comparison with control.
*P-value < 0.05; ns = non significant

found that C.F. extract activated intrinsic Bax, apoptotic
pathways [Figure 7]. Furthermore, expression level
increased in concentration (15.62 and 31.25 and 62.5 ng/
mL) compared with untreated cell but no significant
between concentration of (500 pg/mL) with control group.
The level of Bcl2 gene in cells treated with concentration
(31.25, 62.5, and 250 pg/mL) of C. fistula was increased
in level of gene expression [Figure 8], but no significant in
cells treated with extract in concentration 15.62 and 125 ng/
mL) compared with untreated cell. Also expression level
decreased in concentration of 500 pg/mL compared with
untreated cells.

Effects of IC,, of cisplatin in combination with C. fistula
on the expression levels of bax and Bcl2

Results of real-time PCR indicated that treatment of
SW480 cell line with IC, of CDDP + C. F. extract leads
to upregulation of the Bax gene [Figure 9]. The expression
level of the Bax gene in both plant extract with the drug
utilized cell lines was upregulated significantly and
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Figure 8: Changes in mRNA levels of Bcl2 gene of colon cancer cell
lines in response to treatment with Cassia fistula comparison with
control. *P-value < 0.05; ns = non significant
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Figure 9: Changes in mRNA levels of bax gene of colon cancer cell
lines in response to treatment combination of cisplatin LG50 with Cassia
fistula comparison with control

increased in the concentration of 500 pg/mL compared
with other concentrations and untreated cells, but did not
have significant toxicity on cancer cells after treated with
15.62 pg/mL concentration of combined of IC, of CDDP
and C. fistula. The gene expression level change of the
Bcl2 gene in response to treatment with IC, of CDDP and
C.F. extract, and the treatment leads to downregulation
of the Bcl2 gene [Figure 10]. The expression level of the
Bcl2 gene in both plant extract with the drug utilized cell
lines was downregulated significantly and decreased in all
concentrations compared with untreated cells.

Effects of cisplatin in combination with C. fistula on the
expression levels of bax and Bcl2

Combined equal concentrations of the drug cisplatin and
C. fistula extract were also tested on cell line. Results of cell
counting after 24, are shown in Figure 11. It is noteworthy
that 250 pg/mL of combination increased expression level

-Medical Journal of Babylon | Volume 20 | Issue 4 | October-December 2023
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Figure 10: Changes in mRNA levels of Bcl2 gene of colon cancer cell
lines in response to treatment combination of cisplatin LC,, with Cassia
fistula comparison with control
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Figure 11: Changes in mRNA levels of Bax gene of colon cancer cell
lines in response to treatment combination of cisplatin with Cassia
fistula comparison with control

of Bax compared with other concentrations and untreated
cells but did not have significant toxicity on cancer cells
after treated with (125 and 500) pg/mL concentration of
combined of drug an extract with equal concentration.

Expression level of Bcl2 gene in group combination of
cisplatin with plant extract cell lines was downregulated
significantly in all concentrations compared with
untreated cells. Cisplatin and C. fistula extract treatment
significantly reduced the expression of the Bcl-2 gene, and
this decrease was seen in all concentrations when compared
to untreated cells. In comparison to other concentrations
and untreated cells, the expression level of the Bcl2 gene
was significantly downregulated in both plant extract- and
drug-treated cell line at concentrations of 15.62, 125, and
500 g/mL [Figure 12].

miR-145 regulated the expression of bax and Bcl2

SW480 with drug cisplatin leads to upregulation of
MicroRNA gene in cell line compared with untreated
cells. Figure 13 shows expression level increased in all
concentration compared with untreated cells. Also
expression level increased in concentration of (250 ng/
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Figure 12: Changes in mRNA levels of Bcl2 gene of colon cancer cell
lines in response to treatment combination of cisplatin with Cassia
fistula comparison with control
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Figure 13: Changes in mRNA levels of MicRNA gene of colon cancer
cell lines in response to treatment of cisplatin comparison with
control. *P-value < 0.05; ns = nonsignificant *P-value < 0.05;
ns = nonsignificant

mL) compared with other concentrations and untreated
cells. Expression of miR-145 was activated by treatment
with C. fistula extract in colon cancer cell line SW480, it
was found that C.F. extract activated miR-145 [Figure 14].
Furthermore, expression level increased in concentration
(500 pg/mL) compared with untreated cells and other
concentrations. Also there is no significant difference
between all concentrations compared with untreated cells.

Combined concentrations of the drug IC, from Cisplatin
with C. fistula extract were also tested on cell line. Results
from cell counting after 24 are represented in Figure 15. Itis
noteworthy that all concentration increased the expression
level of microRNA compared with untreated cells. Also,
expression level increased in concentration (500 pg/mL)
compared with untreated cells and other concentrations.
The gene expression level change of miR-145 gene in
response to treatment with equal concentration of CDDP
and C.F. extract were assessed real-time PCR indicated

Medical Journal of Babylon | Volume 20 | Issue 4 | October-December 2023 -
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Figure 14: Changes in mRNA levels of MicRNA gene of colon cancer
cell lines in response to treatment with Cassia fistula comparison with
control. *P-value < 0.05; ns = nonsignificant
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Figure 15: Changes in mRNA levels of MicRNA gene of colon cancer cell
lines in response to treatment combination of cisplatin IC50 with Cassia
fistula comparison with control. *P-value < 0.05; ns = nonsignificant

that, treatment of SW480 cell line with combination of
Cisplatin + C. fistula extract leads to downregulation
of miR-145 gene [Figure 16]. The correlation between
micRNA and Apoptosis genes of Bax and Bcl2. Real-
time PCR results revealed that the pro-apoptosis genes (in
the cells were exposed to cisplatin, Bax was upregulated
while Bcl-2, an anti-apoptotic gene, was downregulated,
C. fistula, IC, from Cisplatin + extract and combination
with equal concentration of chemotherapy and extract
of plant. The correlation between miR-145 and the level
of gene expression for Bax and Bcl2, when miR-145
expression increases in the colon cancer cell line promotes
SW480 cell apoptosis. The results demonstrated that miR-
145 shows a significant increase in SW480 cell apoptosis
gene Bax, but, the expression of Bcl2 was significantly
decreased in these groups, cisplatin, C. fistula and treated
with IC, from Cisplatin. Also, synergistic cytotoxic effects
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Figure 16: Changes in mRNA levels of MicRNA gene of colon cancer
cell lines in response to treatment combination of cisplatin with Cassia
fistula comparison with control. * P-value < 0.05; ns = nonsignificant

of IC, Cisplatin with C. fistula on the expression levels of
micRNA-145 gene.

Discussion

Due to its ability to provide therapeutic effects that are
additive, potentiating, or synergistic and overcome
drug resistance, combination chemotherapy has proven
to be more effective than single-drug therapy in the
treatment of cancer.?!*J A single drug can promote the
development of chemoresistance mutations and tumor
relapse by activating alternate molecular and cellular
pathways in tumor cells. Co-administration of two or
more medications, however, boosts tumor cell killing
while decreasing the chance that mutations would lead
to the emergence of cancer treatment resistance.’**! One
of the most famous anticancer medications is cisplatin,
which is used to treat ovarian, prostate, head and neck,
lung, bladder, and other cancers. Apoptosis is carried
forward by CDDP’s interaction with DNA, which results
in the formation of DNA adducts that obstruct DNA
synthesis and repair.”” Cisplatin is commonly used with
other medications to improve therapeutic efficacy and
reduce side effects. The purpose of this investigation
was to determine the cytotoxic effect of the combination
C. fistula extract with cisplatin chemotherapy in colon
cancer cell line SW480, one of the most prevalent types of
cancer worldwide, and to identify the likely pathways of
action by correlating microRNA with the apoptosis genes
Bax and Bcl2.

In vitro tests are carried out first to ascertain any
compound’s possible biological advantages. In vitro colon
cancer models for cancer research often use the human
colon carcinoma-derived SW480 cell line. Therefore, an in
vitro experiment using the colon cancer cell line SW480
was devised. A substance used to treat cancer must meet
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a variety of criteria in order to be effective, including
not harming healthy cells. Cisplatin is often used in
combination with extract of plants, with positive results.
The goal is to produce synergistic or at least additive
effects in killing cancer cells, while reducing side effects.

In the current research, cytotoxic potential of
combination extract and chemotherapy was assessed
by MTT assay against cancer cell lines (SW480).
Assay is based on the reduction of yellow tetrazolium
salt (MTT) to a dark blue formazan by metabolically
active cells.”**" The cells treated with C. fistula, 1C
of cisplatin, and combination showed a significant
cytotoxic effect against cell line with a concentration of
500 uM, and no significant cytotoxicity to the untreated
cell line was observed [Figures 1-4]. Plant products
containing phenolic compounds exert antiproliferative
effects on cancer cells by suppressing ROS-scavenging
systems, deactivating pro-survival signals, activating
apoptosis-related signals, producing DNA damage, and
disrupting signaling pathways supportive of cancer cell
proliferation.?¥ Cell cycle analysis and flow cytometry
were utilized to analyze apoptotic events and determine
the mechanism underlying these plant extracts’ cytotoxic
effects on colon and prostate cancer cell lines.?*3"

The results indicated that CDDP, C. fistula, IC, of CDDP
+ C. fistula extract, and the study’s chemotherapy and plant
extract combination have the potential to induce apoptosis,
such as delayed apoptosis, at various concentrations.
Similar to this, numerous natural substances have
anticancer or anticancer effects by promoting apoptotic
pathways in cells that have undergone transformation
throughout the carcinogenesis process.?2

Bax and Bcl-2, two mitochondrial apoptosis-related
genes, had their transcription and translation levels of
expression examined in this study. Upregulation of Bax
and downregulation of Bc¢l-2 are seen in a gene expression
analysis [Figures 7 and §].

These results suggest that pathways associated with
the mitochondria-based pathway are used by C. fistula
bioactive to cause apoptosis in SW480 cells. This is in
agreement with the results that were reported.’** In
this study, levels of gene expression for mitochondrial
apoptosis (Bax and Bcl2) were examined. A gene
expression analysis reveals a higher level of Bax. This
study’s results are consistent with the results of a previous
study, which found that bioactive plant components
from Setarla parviflora and Ducrosia flabellifolia cause
apoptosis in HCT-116 and PC3 cells through mechanisms
connected to the mitochondrial pathway.?¥ According to
the results of a different study, the methanol extract of
C. fistula prevents prostate cancer cells from proliferating
by triggering apoptosis. According to the results of this
research, the methanol extract stops prostate cell division
and causes cell arrest.” Because of how they affect cell

division, apoptosis, and invasion, improperly expressed
miRNAs have been associated with cancer in a number
of studies published in recent years Thus, miRNAs may
be used as biomarkers for the detection and prediction
of wvarious cancers, including CRC. This study found
that as compared to control cells, the expression of
miR-145 was dramatically downregulated in CRC cell
lines. Additionally, treatment with cisplatin, C. fistula,
and combined IC,; of cisplatin + C. fistula resulted in
an increase in miR-145 expression. To the best of our
knowledge, in order to clarify the process involved in the
genesis and progression of cancer, the identification of
specific miRNA target genes is required. The findings of
this study are consistent with earlier studies that showed
miRNAs regulate their target genes by binding to the 3’-
UTR of mRNA. Furthermore, micRNA increased in cells
treated with cisplatin, C. fistula, and combination IC, of
cisplatin + C. fistula extract. The most widely prescribed
medication for the chemotherapy treatment of CRC and
other cancers, including ovarian cancer, is cisplatin®’
lung.B” The increased expression of genes associated to
drug resistance, the decreased accumulation of medicines,
the increased levels of metallothionein in cells, and the
improved DNA repair capacity are all effects of tumor
cells’ resistance.B®

The results showed that cells treated with cisplatin
or in combination with cisplatin proliferate less
frequently and undergo more apoptosis. Additionally, in
combination-treated cells, the antiapoptotic gene Bcl-2
was downregulated while the proapoptosis gene Bax
was increased. Apoptosis can be predicted by the ratio
of Bax and Bcl-2.27 MiR-145 played an antitumor role
in CRC in the current investigation. The proapoptotic
genes Bax was elevated and the antiapoptotic gene Bcl-2
was downregulated in cells treated with IC, of cisplatin +
C. fistula extract.

In the current investigation, it was found that primary
colon adenocarcinoma cells drastically downregulated
miR-145 expression. Additionally, miR-145 expression
induced apoptosis in colon cancer cells, which reduced
their ability to proliferate. Additionally, the migration
and invasion of SW480 colon adenocarcinoma cells were
reduced by the overexpression of miR-145. For instance,
miR-145 has been found to inhibit the main colon’s growth
and metastasis.*” Similar to this, Yin et al. showed that
miR-145 targeted octamer-binding transcription factor 4
and prevented the growth of lung cancer.*! Additionally,
research on miRNA expression has identified the function
of miR-145 in the metastasis of colorectal cancer.*” The
findings of the current investigation indicate that miR 145
has cancer-specific effects. A detailed analysis at the
underlying mechanism showed that miR-145 targeted the
apoptosis genes Bax and Bcl2 and had a silencing impact
on the growth of primary colon cancer cells as a result of
miR-145 overexpression.
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The most frequent effects of in vitro phytochemical
modification on cell growth and proliferation, metastasis,
and apoptosis pathways were observed. The use of
phytochemicals in established chemotherapy regimens
is possible. Curcumin in combination, for instance, may
be an acceptable treatment if an abnormal dysregulation
of the Wnt pathway was observed in a particular colon
tumor, as it was discovered to downregulate the Wnt
pathway in SW480 cells.*?!

CoNcLUSION

The results of this study indicated that C. fistula has a
therapeutic effect against colon cancer alone and when
combined with cisplatin, asit was found to have a synergistic
effect through the toxic effect on cancer cells, which
can be a promising alternative to resisting colon cancer.
Treatments with each plant’s extract, cisplatin’s IC50 with
the extract, and combinations of cisplatin and extract at
equal concentrations all had an effect on the level of gene
expression. The Bax gene expression was upregulated
while Bcl-2 gene expression was downregulated, and
there was a correlation between increased microRNA
and genes Bax and Bcl2. In this study, gene expression
was correlated with elevated microRNA-145 levels. The
extracts contained antiproliferative bioactive compounds,
according to the results, which call for larger, more
thorough investigations that concentrate on fractionating
and characterizing these bioactive compounds as well as
researching their various levels of action.
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