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ABSTRACT

Introduction: High-throughput profiling of cancer tissue specimens and body fluids has been used extensively to reveal specific
molecular fingerprints of breast cancer. Women with breast cancer are associated with several modifiable and non-modifiable
risk factors. Despite the major advances made in the field of breast cancer screening and therapeutics, it remains a major health
issue and a key cause of mortality for women across the globe. Especially, the off-target properties of chemotherapeutic agents
remain the main concern. Being a good potential chemotherapeutic, the compound should target the rapidly dividing cancer
cells, eventually create less cytotoxicity to normal cells.
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Aim: To do so, in our present study, we have studied the anti-cancer potentiality of Lycopersicon esculentum fruits and Cassia
fistula pods in vitro breast cancer cells and compared their anti-cancer efficacy too.

Methodology: Plant extracts were noted to be non-toxic to normal breast epithelial cells but toxic to breast cancer cells. How-
ever, the ethyl acetate extract of the Lycopersicon esculentum fruits was most effective amongst all other extracts.

Results: Data suggest that Lycopersicon esculentum fruits potentiate DNA damage mediated apoptosis and negatively regulate
cell proliferation, angiogenesis and metastasis in vitro and in vivo. Moreover, the anti-cancer phenomenon was found to be the
induction of inflammatory cytokines mediated oxidative stress in breast cancer.

Conclusion: Lycopersicon esculentum fruits and Cassia fistula pods show excellent cancer therapeutics to induce DNA damage,
inhibit angiogenesis and metastasis simultaneously.
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INTRODUCTION

Breast cancer is the most common reason for cancer mortal-
ity in women. It is a hormonal malignancy that is influenced
by several hormones and growth factors.!? It is predicted that
one in every eight females in the world will develop breast
cancer and only 5-10% of cases of this cancer are associ-
ated with genetic disorders, whereas the remaining 90-95%
of cases are linked to environmental and lifestyle factors.>*
Breast cancer represents 1 in 4 cancers diagnosed among
women globally.>® Modern cancer therapeutics utilizes the
implications of natural products like Vinca rosea, Allium sa-
tivum, Viscum album, Zingiber officinale, Taxus wallichiana,
Panax pseudoginseng, Tinospora cordifolia.” In addition,
fruits of Lycopersicon esculentum (tomato), pods of Cassia
fistula (also known as Garmalo of the family: Fabaceae) are

natural bioactive compounds and do not express toxic effects
in our body.

Lycopersicon esculentum (tomato), of the family Solanace-
ae, is one the most widely used fruit. A diet that includes to-
mato and tomato-based products reduces the risk of pancre-
atic cancer ® and also some chronic diseases like cancer and
cardiovascular disease. Carotenoids are found to restrain the
growth of many cancer lines like prostate, mammary, lung,
colon, leukaemia.”*?

Cassia fistula (also known as Garmalo of the family: Fabace-
ae) is a potent anticancer agent on human colon cancer.' It
is reported to possess hepatoprotective, anti-inflammatory,
antitussive, antifungal and antibacterial. Cassia fistula bark
extract taken orally on DMBA painted animals completely
prevent the formation of oral squamous cell carcinoma.'®!”
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One of the components of this flower, Rhein is anticarcino-
genic.’® Also, Cassia fistula possess antiestrogenic activity.'®
Lupeol, one of its components is proven to be an antitumor
agent.'®

In our present work, we have comparatively analyzed the in
vitro anticancer efficacy of different extracts of Lycopersicon
esculentum fruits and Cassia fistula pods by using a human
breast cancer cell line. We have also provided the mecha-
nistic activity behind their anti-cancer activity and further,
we have validated the in vitro result by our developed mice
xenograft model system.

MATERIALS AND METHODS

Cell culture and chemicals:

All the cell culture chemicals were procured from GIBCO,
ThermoFisher Scientific, India. Antibodies were purchased
from Elabscience Biotechnology Inc. 3-(4,5-dimethylthia-
zol-2yl)-2,5-diphenyl tetrazolium bromide (MTT) used for
this study were purchased from Sigma Chemicals (Sigma, St
Louis, MO, USA).

Cell proliferation and viability assay:

The short-term anchorage-dependent cell viability of differ-
ent plant extract treated both the normal and breast cancer
cells was measured by performing the MTT assay.'® Experi-
ment was performed according to methods published recent-
ly. Experiments were carried out three times and each data
point was calculated in a triplicate manner.

Measurement of DNA damage by alkaline
single cell gel electrophoresis (SCGE) or Comet
assay:

To measure the DNA damaging ability of the plant extracts
in the breast cancer cells, single-cell gel electrophoresis or
comet assay was performed according to manufactures pro-
tocol.?°

yH2AX Immunofluorescence assay:

yH2AX immunofluorescence assay was performed to check
the DNA damaging abilities of the plant extracts in breast
cancer.”” MCF-7 cells were grown on a 96-well tissue cul-
ture plate and treated with the plant extract for indicated time
duration. Then the cells were washed with 1X PBS and fixed
with acetone: methanol (1:1) for 20 mins at -20°C. Cells
were washed twice with 1X PBS and incubated with primary
antibody anti-yH2AX (1:500 dilutions in 1X PBS) for 2h at
37°C. Then unbound antibodies were removed by washing
twice with 1X PBS and incubated with secondary antibody
conjugated with TRITC (1:750 dilutions in 1X PBS) for 1 h
at 37°C. Cells were washed thrice with 1X PBS and nuclei

were counter-stained with DAPI. Finally, the images were
captured using an inverted fluorescence microscope (Nikon,
Japan) at 20X magnification.

DAPI nuclear staining:

To determine the DNA damage mediated apoptosis of breast
cancer cells after treatment with the indicated plant extract,
4',6-diamidino-2-phenylindole (DAPI) nuclear staining was
carried out. The experiment was carried according to the
methods given in the article.”!

Matrigel invasion assay:

The matrigel invasion assay was performed to evaluate the
effectiveness of the plant extracts to inhibit the invasive
properties of the breast cancer cells. Briefly, 3x10° cells were
resuspended in 100 pl of serum-free media and seeded either
on uncoated inserts (migration) or on the matrigel coated
inserts (invasion). Complete media was added to the lower
chamber and incubated for 24 h. Non-invaded cells were re-
moved and finally invaded cells were fixed with 4 % para-
formaldehyde, stained with DAPI and counted at 40X under
the fluorescence microscope. The data were expressed as %
invasion against cell types. % invasion was calculated using
the following formula:

% Invasion = [Number of cells invaded the matrigel coated
inserts towards the complete media / Number of cells migrat-
ed the uncoated inserts towards the complete media] % 100.

Western blot analysis:

Western blot analysis was performed to check the expres-
sions of several apoptotic, anti-apoptotic and angiogenic
markers before and after the exposure of the plant extracts on
MCEF-7 cells. The assay was performed according to meth-
ods given by Chatterjee 2

ELISA (Enzyme-linked Imnmunosorbent Assay)
Expressions of proliferation marker, Ki-67 and other prime
angiogenic markers (like VEGF-A, ANG-1, ANG-2) were
measured by ELISA. It was performed according to manu-
factures protocol and the final result was expressed in Opti-
cal density.?

Annexin V-FITC/PI dual staining for apoptosis measure-
ment:

Annexin-V-FITC/PI dual staining was carried out to vali-
date the apoptotic potentiality of the plant extracts in breast
cancer cells.?! Briefly, 8000-10,000 cells/well were seeded
in 96-well plate and after 24h of the incubation, treatment
procedure was followed as mentioned earlier. Then, the cells
were harvested and washed twice with 1X PBS. After that,
the cells were resuspended in 1X binding buffer and stained
with Annexin-V-FITC and PI detection kit (Sigma) accord-
ing to the protocol provided by the manufacturer. The stained
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cells were incubated for 10 min and analyzed using a FACS
Canto-I1I flow cytometer (BD, USA).

Determination of oxidative stress, enzymatic
antioxidant and catalase activity:

After the above-mentioned exposures of the plant extracts
in MCF-7 cells, the Reduced Glutathione (GSH) level was
measured by commercially available ELISA kits according
to the manufacturer’s instructions (Cayman, Ann Arbor, MI).
Also, the level of Superoxide Dismutase (SOD) was meas-
ured according to the manufacturer’s instructions (Cayman,
Ann Arbor, MI) as markers of enzymatic antioxidant activ-
ity. In addition to this, catalase and malondialdehyde (MDA)
levels were also measured according to the kit method.

Establishment of mice xenograft model sys-
tem:

Mice xenograft model was developed to check the anti-can-
cer efficacy of the plant extracts in vivo model system.? 6
weeks old female nude mice were housed in a proper light/
dark cycle of 12/12 h. All the experiments were approved by
the Institutional Animal Ethical Committee. 1x10” MCF-7
cells in 200ul freshly prepared sterile 1X PBS were inject-
ed into the left mammary fat pads of 3 different groups of
mice (each group contained 5 mice). The first group of mice
were used as control and the other 2 groups of mice were im-
planted with MCF-7 cells for tumour development. Tumour
growth and mice health were monitored regularly. After 25
days of implantation of cells when a measurable amount of
tumour was noticed, then 100ul of the plant extracts (at their
IC, concentrations of in vitro system) was administered in 2
groups by oral route. Mice body weight was measured every
alternative day for 55 days. Tumour dimensions were meas-
ured using slide callipers, and tumour volumes were calcu-
lated using the formula: (W?xL)/2, where width (W) <length
(L). Then, the mice were euthanized and tumour tissues were
collected and processed for H&E staining and immunohisto-
chemistry (IHC) analysis.

Histopathological study (H&E staining) analysis
of mice tissue:

Histopathological staining was performed to validate the es-
tablishment of the mice xenograft model.?* For this, paraffin-
embedded mice breast tissues were cut into a section of Sum
thickness, mounted on slides and heated at 60°C for 30—40
min. Tissue sections were deparaffinized with xylene and
rehydrated with immersing in decreasing concentrations of
alcohols (100%, 90%, 70% and 50%, respectively). Then the
slides were dipped into hematoxylin followed by eosin stain
(H&E) and rinsed in distilled water. Then slides were sub-
jected to dehydration by dipping in increasing concentrations
of alcohols (50%, 70%, 90% and 100%) and finally incubat-
ed in xylene for 2mins. The sections were mounted by using

the DPX mountant. Images were captured in a bright-field
microscope (Leica DM200, USA) at 20X magnification.

Immunohistochemistry (IHC) analysis of xeno-
graft mice tissue:

Immunohistochemistry analysis of the breast tissues of the
mice was carried out to check the expressions of angiogenic
and metastatic markers before and after the exposure of the
plant extracts. For this, tissue specimens were dewaxed with
xylene, rehydrated with decreasing concentrations of ethanol
(100%, 90%, and 70%, respectively).IHC has performed ac-
counting to methods published recently.?

Statistical analysis

Statistical analysis was performed using GraphPad Prism
5.0 software, USA. Results represented here were the mean
+standard deviation (SD) of three separate experiments. Data
were analyzed using one-way and two-way ANOVA where
applicable, followed by Bonferroni’s multiple comparison
test. Statistical significance of the difference in the central
tendencies compared to control groups were designated as
7 (p <0.05), “**’ (p <0.001) and “**** (p <0.0001).

RESULTS AND DISCUSSION:

Different extracts of Lycopersicon esculentum fruits and
Cassia fistula pods inhibit the breast cancer cells viabil-
ity:

In our current piece of work, no notable decrease in cell vi-
ability was noticed in all the treatment conditions of Lyco-
persicon esculentum fruits and Cassia fistula pods on non-
cancerous MCF-10A cells at different times points (24h, 48h
and 72h) (Figure 1A, B). Then, the effects of the Lycopersi-
con esculentum fruits at various concentrations (10-1000 pg/
ml) and at various time points (24 h, 48h and 72 h) revealed
EAELE to be most potent than MELE, AELE and BELE in
inhibiting proliferation of MCF-7 human breast cancer cell
line (Figure 2A). After exposure of different extracts of Cas-
sia fistula pods in MCF-7 cell line, at various concentrations
(i.e. 10, 100, 200, 300, 500 and 1000 pg/ml) for different
time point (24 h, 48 h and 72 h), the anti-proliferative order
was found to be AECF> MECF> BECF> EAECF. (Figure
2B). The time-dependent cell viability of MCF-7 after the
exposure of all the different plant extracts was documented
in Table 1.

Further, the anti-cell proliferative abilities of the above-
mentioned plant extracts were checked by evaluating the
expression of Ki-67 in the MCF-7 cell line (Figure 2C). Ap-
proximately, 1.5 and 1.4-fold decrease in Ki-67 expression
was noted upon the 24h exposure of EAELE and AECEF, re-
spectively (Figure 2C).
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Lycopersicon esculentum fruits and Cassia fistula pods
caused DNA damage in the MCF-7 breast cancer cell line:

Figure 3A shows the comet tail formation in EAELE and
AECF treated MCF-7 cell lines. Significant comet tails were
formed in MCF-7 cells after the exposure of EAELE and
AECF (Figure 3B). To confirm that y-H2AX immunofluo-
rescence assay was performed (Figure 3C). y-H2AX is the
phosphorylated form of H2AX and it expresses when DNA
damage has occurred. Significant expression of y-H2AX was
noted in plant extracts treated MCF-7 as compared with un-
treated control (Figure 3C, D).

Lycopersicon esculentum fruits and Cassia fistula pods
caused apoptosis mediated cell death of MCF-7 breast can-
cer cells:

The above result of EAELE and AECF suggested that the
plant extracts caused significant DNA damage in breast can-
cer cells. Again, to validate this, DAPI nuclear staining was
carried out to check the phenotypical microscopic changes of
the nucleus upon the exposure of those plant extracts. Upon
the exposure of EAELE and AECEF, significant toxicity in the
nucleus was observed (Figure 4A, B). Next, we wanted to
check the apoptotic potentiality of the plant extracts and for
this, we have checked the expressions of some representative
apoptotic and anti-apoptotic proteins by western blot analy-
sis. Figure 4C shows the expressions of BCL-XL (anti-ap-
optotic marker), BAX (apoptotic marker) and CASPASE-3
after the exposure of EAELE and AECF in the MCF-7 cell
line. Higher expressions of BAX and CASPASE-3 and low-
er expression of BCL-XL were found after the treatment of
EAELE and AECF (Figure 4C). Approximately, 2.5-fold
downregulation, 2.7- and 3.4-fold upregulation of BCL-XL,
BAX and CASPASE-3 were recorded in EAELE treated
MCEF-7, respectively (Figure 4C). When we treated the cells
with AECF, approximately, 1.66-fold decreased, 2.1- and
2.9-fold enhanced expression of BCL-XL, BAX and CAS-
PASE-3 were found, respectively (Figure 4C). GAPDH
served as loading control in all the treatment conditions.

Again, to validate this, Annexin-V-FITC/ PI staining was per-
formed after treating the cells with the plant extract and was
analyzed by flow cytometry. Figure 4D showed the population
of cells undergoing early apoptosis, late apoptosis or necro-
sis in untreated MCF-7 (control), EAELE and AECF treated
cells, respectively. Comparatively more cell death [early apop-
tosis (Q4) + late apoptosis (Q2) + necrosis (Q1)] was noted in
treated breast cancer cells as compared with untreated control.
Approximately, 27% of cells were undergone cell death upon
EAELE treatment; wherein the AECF exposed cells, the value
was found to be 22% (Figure 4E).

Lycopersicon esculentum fruits and Cassia fistula pods in-
hibit angiogenesis and metastasis in MCF-7 breast cancer
cells:

At the very first, expressions of prime angiogenic markers
like VEGF-A, TGF-f, MMP-9 and MMP-2 were checked by
western blot analysis. Figure 5SA showed the expression of
VEGF-A, TGF-, MMP-9 and MMP-2 in EAELE and AECF
treated MCF-7 cells. In EAELE and AECF treated cells, 2.5,
2.5 and 2, a 2-fold decrease in expression of VEGF-A and
TGF-p were measured, respectively. In addition, expressions
of MMP-9 and MMP-2 were found to be decreased by 2.5,
1.67 and 1.67, 1.4-fold, respectively (Figure 5A).

Further, secretory angiogenic markers like Ang-1 (Angiopoi-
etin-1), Ang-2 and VEGF-A were checked in the supernatant
of MCF-7 and the treatment condition of EAELE and AECF
(Figure 5B, C, D). Here also, decreased expressions of Ang-
1, Ang-2 and VEGF-A were observed in EAELE and AECF
treatment conditions. However, EAELE treatment was found
to be more effective than that of AECF in all the above cases.

Next, the involvement of these plant extracts on metastasis
was analyzed by matrigel invasion assay and by checking
the expressions of some prime metastasis markers (CD-44,
CD-133, OCT-4) by Western Blot analysis. Figure SE shows
the percentage of cells invaded in the matrigel, which is in-
directly proportional to the anti-invasive potentiality of our
plant extracts. From Figure 5E it was found that EAELE
was effective to inhibit the invasiveness of breast cancer
cells than that of AECF. Western Blot analysis showed a
similar observation that downregulation of CD-44, CD-
133 and OCT-4 was observed in the treatment condition
of EAELE and AECF. GAPDH served as a loading control
(Figure 5F).

Lycopersicon esculentum fruits and Cassia fistula pods
mediated anti-cancer activity may be through induction
of oxidative stress of breast cancer cells:

Upon the treatment of EAELE and AECF, SOD level was
found to be down-regulated (Figure 6A). EAGLE and AECF
induced oxidative stress was further evidenced by depletion
of catalase activity in breast cancer cells. Upon the treatment
with EAELE and AECEF, catalase level was found to be in-
hibited (Figure 6B). To validate the above observation, we
checked the MDA level in different treatment conditions of
EAELE and AECF in breast cancer cells. Elevation of lipid
peroxides was noted upon the treatment with both the plant
extracts (Figure 6C). Finally, GSH level was also assayed
and depletion of GSH upon the treatment with EAELE and
AECEF, further supported the plant extracts mediated oxida-
tive stress (Figure 6D). In all the cases EAELE was found to
be more effective than AECF.

Further, to illustrate the mechanism behind the plant extracts
mediated oxidative stress, the expressions of some inflam-
matory and anti-inflammatory cytokines were checked upon
the treatment of plant extracts in MCF-7 cells (Figure 6).
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Lycopersicon esculentum fruits and Cassia fistula pods ex-
hibit anti-cancer potentiality in in-vive mice xenograft model
system

Our cell culture-based study revealed the anti-cancer effi-
cacy of the above-mentioned different plant extracts in vitro
model system. Further to validate this, and in vivo mice, a
xenograft model was developed by using nude mice. After
10 days of implantation of MCF-7 cells, tumour formation
was noted in the mice. The body weight of the mice was
found to be significantly decreased and the tumour volume
was increased day-by-day (Figure 7A, B). After 25 days of
administration of cells, tumour volume was found to be sig-
nificantly increased and the bodyweight of mice was noted
to be significantly decreased (Figure 7A, B). Oral adminis-
tration of the plant extracts was given for the next 25 days on
every alternative day. Interestingly, little recovery from lost
body weight was noted and reduction of tumour volume was
also noticed at the end of the treatment (Figure 7A, B). After
50 days of administration of cells, the mice were euthanized
and tumour tissues were studied for H&E staining as well as
IHC. H&E staining showed enlarged and non-uniform nu-
clei in tumour bearing mice in comparison to control mice
(Figure 7C).

Then, to evaluate the impact of the plant extracts in vivo
model system, the expressions of representative proteins of
metastasis and angiogenesis were analyzed using the IHC
of the tissue section. A higher expression of VEGF-A and
OCT-4 breast tissues were noted in tumour-bearing mice.
But EAELE and AECF treatment significantly decreased the
above-elevated levels of markers in tissue samples (Figure
7D).

DISCUSSION

In order to illustrate the mechanism of these plant extracts
mediated anti-cancer efficacy, we first checked their effect
in normal epithelial cells. MCF-10A is a well-established
model for normal breast epithelial cells. In our current piece
of work, when we exposed the MCF-10A cells to different
extracts (aqueous, methanol, butanol and ethyl acetate) of
Lycopersicon esculentum fruits (AELE; MELE; BELE and
EAELE) and Cassia fistula pods (AECF; MECF; BECF and
EAECEF) for 24, 48 and 72h, cell proliferation was found to
be not significantly affected. Fifty percent decrease in cell
viability (IC,, value) was not observed in all the treatment
conditions of Lycopersicon esculentum or Cassia fistula.
This signifies that the plant extracts are non-toxic to normal
cells.

Next, to evaluate the effectiveness of the plant extracts in
inhibition of cell viability, ER-positive MCF-7 cells were
treated with the above-mentioned extracts of Lycopersi-
con esculentum and Cassia fistula. MTT cell viability data

showed the IC, value of all the extracts at their different
time point treatment. However, ethyl acetate extract of Ly-
copersicon esculentum fruits (EAELE) and aqueous extract
of Cassia fistula pods (AECF) was noted as the best possible
experimental conditions in the MCF-7 cell line. Taken to-
gether, EAELE and AECF showed anti-cell viability efficacy
in the MCF-7 cell line and hence, in all the rest set of experi-
ments, we have used EAELE and AECF at their IC, value
(24h). Again, to support the plant extracts mediated decrease
in cell viability, Ki-67 expression was checked by indirect
ELISA. Decreased expression of Ki-67 was noted in all the
treatment conditions of plant extracts in MCF-7. Moreover,
the lowest expression of Ki-67 was noted in EAELE treated
cells, which further suggested the more anti-cell proliferative
potentiality of EAELE than AECF.

Further to validate the in vitro data, we have checked the ef-
fectiveness of these plant extracts in vivo model system. For
this, we have developed a mice xenograft model system by
injecting MCF-7 breast cancer cells into the breast fat pad
of female nude mice. 2 days after injecting the cells, when
visible tumour formed, different groups of mice were treated
with EAELE and AECF. After 55 days, mice were eutha-
nized and tissues were examined for H&E staining or IHC.
A decrease in increased tumour volume and an increase in
reduced body weight suggested the development of a tumour
model. Again, H&E data proved the true development of tu-
mours in the mice xenograft model system. Immunohisto-
chemical analysis of angiogenic marker VEGF-A and meta-
static marker OCT-4 showed that treatment with EAELE and
AECEF reduced tumour-induced angiogenesis and metastasis.

CONCLUSION

By using the MCF-7 breast cancer model system, we have
successfully evaluated the anti-cancer potentiality of Lyco-
persicon esculentum and Cassia fistula. Taking all the data
together, the present piece of work seems to be an excellent
comparative and mechanistic study to evaluate the anti-can-
cer activity of Lycopersicon esculentum and Cassia fistula in
breast cancer. Ethyl acetate extract of Lycopersicon esculen-
tum fruit and aqueous extract of Cassia fistula pod was found
to be more potent than the other extracts in breast cancer.
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Figure 1: Effect of various extracts of Lycopersicon esculentum fruits (A) and Cassia fistula pods (B) on cell viability of MCF-10A
cell line at different time points (24h, 48h and 72h). Values were represented as Mean + SD of 3 independent experiments.
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Figure 2: Effect of various extracts of Lycopersicon esculentum fruits (A) and Cassia fistula pods (B) on cell viability and cell
proliferation of MCF-7 breast cancer cell line. (C) Expression of Ki-67 in MCF-7 human breast cancer cell line after the exposure
of EAELE and AECF. Values were represented as Mean + SD of 3 independent experiments.
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Figure 3: Lycopersicon esculentum fruits and Cassia fistula pods caused DNA damage in MCF-7 cells. (A) Comet assay was
performed after the exposure of EAELE and AECF in MCF-7 cells. (B) Graphical representation of comet tail length. (C) Expres-
sion of y-H2AX upon the treatment of EAELE and AECF. (D) Graphical representation of Figure 4C. Experiments were carried
out three times and a representative image was provided.
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Figure 4: Lycopersicon esculentum fruits and Cassia fistula pods caused apoptosis in MCF-7 cells. (A) DAPI nuclear staining
after the exposure of EAELE and AECF in MCF-7 cells. (B) Graphical representation of Figure 5A. (C) Expression of BCL-XL,
BAX, CASPASE-3 upon the treatment of the plant extracts. GAPDH served as a loading control. (D) Annexin-V-FITC analysis of
cell death population after treating MCF-7 cells with EAELE and AECF. (E) Graphical representation of Figure 5D. Experiments
were carried out three times and representative data was provided.
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Figure 5: Lycopersicon esculentum fruits and Cassia fistula pods caused inhibition of angiogenesis and metastasis in MCF-7
cells. (A) Western blot analysis of prime angiogenic proteins. GAPDH served as a loading control. (B), (C) and (D) Expression
of ANG-1, ANG-2 and VEGF-A in the supernatant of MCF-7 cells upon the treatment of EAELE and AECF. (E) Anti-invasiveness
potentiality of EAELE and AECF in MCF-7 cells. (F) Expressions of prime metastatic markers after the exposure of EAELE and
AECF in MCF-7 cells. Experiments were carried out three times and representative data was provided.
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Figure 6: Lycopersicon esculentum fruits and Cassia fistula pods caused induction of oxidative stress in MCF-7 cells. (A)
Biochemical detection of Superoxide dismutase, Levels of Catalase (B), lipid peroxides (C) and GSH (D) MCF-7 cells after the
treatment of EAELE and AECF in MCF-7 breast cancer cells. (E) to (H) Effect of EAELE and AECF on pro and anti-inflammatory
cytokines in MCF-7 cells. (E-H) are the graphical representation of the optical density of cell supernatants at 405nm for TNF-q,
IL-1B, IL-6 and IL-10. Data represent mean+S.D. of 3 independent experiments.
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Figure 7: Lycopersicon esculentum fruits and Cassia fistula pods decreased the metastasis and angiogenesis markers in the
xenograft mice model. (A) Average body weight of mice before and after treatment with the EAELE and AECF. (B) Average
tumour volume of mice. Data were presented as the mean +SD. (C) H&E staining of the xenograft tissue section. Scale bar 20
pm. (D) Immunohistochemical expressions of VEGF-A and OCT-4 in different tumour tissues. Image used as the representative
of three independent experiments.

Table 1: IC_ values of various extracts of Lycopersicon esculentum fruits and Cassia fistula pods on human breast can-
cer cell line MCF-7. All values are in pg/ml. “-” represents that the IC_ value is above 1000 pg/ml.

Cell line Extracts of Lycopersicon Extracts of Cassia fistula pods
esculentum fruits
AELE MELE BELE EAELE AECF MECF BECF EAECF
MCF- 7 24 - - - 750 350 550 - -
48 1000 890 - 550 300 450 - 830
72 570 560 890 220 150 300 650 660
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