Research Paper

Evaluation of Silibinin Effect on Insulin Like Growth Factor-1 (IGF-1)
Expression and Cell Proliferation in Human Foreskin Fibroblast: An in Vitro
Study

Soodabeh Elyasi', Jina Khayatzadeh™, Saeedeh Zafarbalanejad?, Sepideh Elyasi’, Mohammad
Alizadeh*

M.Sc, Department of Biology, Islamic Azad University, Mashhad Branch, Mashhad, Iran

. Assistant Professor, Department of Biology, Islamic Azad University, Mashhad Branch, Mashhad, Iran

3. Associate Professor, Department of Clinical Pharmacy, School of Pharmacy, Mashhad University of Medical
Sciences, Mashhad, Iran

4. B.Sc, Department of Biology, Islamic Azad University, Mashhad Branch, Mashhad, Iran

N —

Received: 2019/05/11 Accepted: 2019/07/13
Abstract
: Fibroblasts are involved in production of growth factors which are *Corresponding  Author: Jina
effective on cells’ growth and differentiation. They are the most adaptable cells in Khayatzadeh
tive £ th sienificant ity for diff ot the oth 1 Address: Assistant Professor, Department
connective tissue with significant capacity for li erentiation t9 e.ot er cell group. of Biology, Tslamic Azad University,
Insulin-like growth factor-1 (IGF-1) plays an important role in differentiation and Mashhad Branch, Mashhad, Iran

Tel: +98513018588
E-mail:
J.khayatzadeh@mshdiau.ac.ir

growth of different cell lines. Silibinin is extracted from seeds of Silybum marianum,
which it's effects in cancer cell lines, have been studied in limited studies. In this
study we evaluated the silibinin effect on viability and IGF-1 gene expression in
human foreskin fibroblast (HFF).

: The cytotoxic effect of 10, 20, 40 & 60 pM solution of
silibinin was evaluated on HFF cells using MTT assay, after 24 & 48 hours. Then,
the expression of IGF-1 gene was evaluated by means of real time-PCR.

: Silibinin had toxic effect on HFF cells in dose-dependent manner after 24
hours of incubation in comparison with control group but no significant difference
observed after 48 hours. Besides, after 24 hours of incubation, silibinin with a
concentration of 20-40-60 uM significantly increased the IGF-1 gene expression in
fibroblast cells in comparison with control group.

: Based on the results, silibinin significantly induces IGF-1 gene
expression in dose dependent manner after 24 hours incubation with HFF cells.
However, in cytotoxicity assay, concentration of 60 uM caused the highest rate of factor-1
cell death after 24 hours. So, before introduction of this compound as a fibroblasts
proliferation stimulant, more extensive studies are needed.
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Introduction

Fibroblasts have been identified as
connective tissue-based cells with ability to
differentiate, grow, and repair. These cells
maintain their ability to grow and repair
throughout life and can be stimulated by
conditions such as wounds or inflamed tissues
that secrete large amounts of collagen matrix,
which helps to separate and repair tissue. They
also have the ability to make multiple adhesions
of collagen, elastin, glycosaminoglycans,
proteoglycans and glycoproteins. In addition,
they are involved in the production of growth
factors, which affect cell growth and
differentiation. Fibroblasts are inherently
different in different parts of the body and could
be obtained from various sources such as human
foreskin (HFF). In this regard, after circumcision
at different intervals, a sample of newborns is
prepared after obtaining parental consent.
Various studies have examined the release of
insulin-like growth factor-1 (IGF-1) from human
periodontal ligament fibroblasts as a factor that
is important in stimulating cell growth and
differentiation, but human foreskin fibroblasts
have less studies. It has been shown that silibinin
is one of the main derivatives of silymarin as the
active ingredient of Silybum marianum, has anti-
cancer, immunomodulatory and anti-
inflammatory, antioxidant and lipid peroxidation
inhibitory effects. One study examined the
efficacy of silymarin on HFF cells as an in vitro
model of wound healing. In this study, the effects
of different concentrations of silymarin from 4-
36 u g/ ml on the viability and proliferation of
these cells were investigated and no significant
change was observed in the proliferation rate.
However, the antioxidant capacity of the cells
was significantly increased and significant
protection against H202 was obtained. It has
been shown the effects of inducing apoptosis in
fibroblast-like synovocytes on rats and suggested
that it could be used therapeutically in arthritis
by this effect. However, the effects of silymarin
on IGF-1 gene expression in HFF cells were not
investigated. Therefore, according to the results
of wvarious studies on releasing IGF-1 from
different fibroblasts which is an effective factor
in their proliferation, and also the effects of
silibinin on the expression of IGF-1 as its anti-
cancer mechanism, in this study we aimed to
evaluate the effects of silibinin on cell
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proliferation and IGF-1 gene expression in HFF
cells in vitro.

Methodology

The HFF cell line cultured in DMEM medium
with 500 pl of gentamicin and 10% fresh bovine
serum and has been grown in an incubator at 37
°C and 5% CO2. After placing the cells in a 96-
well plate with 1 x 10° cells (ml) and changing
the culture medium after 24 hours, the cells were
treated with different concentrations of
silibinin(0,10, 20, 40, 60 uM) for 48 hours. 10 ul
of MTT solution (5 mg/ml in PBS) was added to
each well containing fresh culture medium. At
the end of incubation, the insoluble formazan
produced was dissolved in 100 pl of normal
DMSO (for 10 minutes at room temperature in
the dark) and finally the optical density (OD)
spectrophotometer was read at 570 nm. Based on
this, the viability of the cells was calculated. In
order to prepare silibinin solution, first stock
solution with a concentration of 5 mM of
silibinin was prepared. For this purpose, 0.006 g
of silibinin powder was dissolved in 25 ml of
DMSO. Then, according to the formula M1V1 =
M2V2, to prepare a 60 mM solution, 12 pl of the
mother solution was diluted with 1 ml of DMEM
medium. Similarly, to prepare solutions with
concentrations of 10, 20, and 40 uM, 2, 4 and 8
ul of the stock solution was dissolved in 1 ml of
DMEM. In the next step, to investigate the effect
of silibinin concentrations on IGF-1 gene
expression, RNA extraction was performed from
all HFF cell groups. For this purpose, first the
cells were washed twice with PBS and then
exposed to different concentrations of of
silibinin (10-60 uM) for 24 hours. Then 400 pl
of trypsin (w/v) 0.05%, for each 6-well plate was
added and the plate was incubated at 37 °C for 5
minutes. After separation and buoyancy of the
cells, they were dispersed again in fresh serum
medium to inactivate trypsin (800 pl of culture
medium per 6-well plate). 2 x 10° cells were
transferred to the microtube and 750 pl of RL
solvent was added to it. After the contents of the
microtube were uniformized with a pipette, it
was incubated at room temperature for 5
minutes. 150 pl of chloroform was added to each
microtube, vortexed vigorously for 15 s, and then
incubated for 3 min at 15-25 °C. The samples
were centrifuged at 13000 rpm for 12 minutes at
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4 °C. In the next step, 400 ul of upper colorless
water phase was slowly separated and transferred
to new microtubes. Then, 400 microliters were
added to make RNA precipitate, and the
microtubes were gently turned several times to
mix thoroughly and become one phase. The
samples were centrifuged at 13000 rpm for 1
minute at 4 °C and the supernatant was removed.
Then 700 pl of PW was added to each sample and
centrifuged at 13000 rpm for one minute and the
supernatant was removed again. It was then
centrifuged again at 13000 rpm for two minutes
to remove the remaining wash buffer. The
solution was transferred to a new microtube and
then 50 pl of water exposed to DEPC was added

and incubated for three minutes at room
temperature. The samples were centrifuged at
13000 g for 1 minute at 4 ° C to extract RNA.
After that, 2 pl of the sample was taken and
quantified by Nano drop spectrophotometer.
Finally, they were stored in a -70 °C freezer for
RT-PCR testing. Due to the lack of a suitable
sequence for IGF-1 gene's primer, primer
designing was specifically done for this gene and
GAPDH (Table 1) and then Real time-PCR was
performed for all the samples. Finally, statistical
analysis was performed by using SPSS v22
software. Statistical comparison between groups
was also performed by ANOVA test and Tukey-
Kramer Post test.

Table 1. Oligonucleotide sequence of primers

Oligonucleotide 5' to 3' sequence Temperature (°C)
GAPDH Forward 5'-CACCCACTCCTCCACCTTTGAC-3' 61.8
GAPDH Revers 5'-GTCCACCACCCTGTTGCTGTAG-3' 62.1

IGF-1 Forward 5'-CACCATGTCCTCCTCGCATCTC-3' 61.8

IGF-1 Reverse 5'-CCCTGTCTCCACACACGAACTG-3' 62.1

Result

The results of MTT test indicate that gradually
by increasing concentration of silibinin, the
survival rate of cells decreased, which was
significant in all concentrations compared to the
control. But after 48 hours of treatment, there was
no significant difference in HFF cells viability
with the control group (P=0.331). Also, a pairwise

comparison was performed between the viability
of HFF cells at different concentrations of
silibinin at 24 and 48 hours after treatment, which
in the 24-hour treatment, only the difference
between 10 and 60 UM was significant. In the case
of 48-hour treatment, there was no significant
difference between different concentrations
(Table 2).

Table 2. Survival rate of HFF after 24 and 48 hours treatment with different concentrations of silibinin in MTT assay

Survival rate of HFF cells after 24 Survival rate of HFF cells after 24 Silibinin
hours of treatment (%) (mean+SD) hours of treatment (%) (mean+SD) concentrations (uM)
79.0+£2.66 72.97 £83.0 Control
65.8447.0 41.96 £76.6 10
63.74£87.59 74.39 £80.7 20
58.6+84.88 66.17+79.7 40
12.45 £55.6 55.8 £79.1 60
<0.001 0.33 P Value

Comparison of differences in HFF cell
viability at different concentrations of
silibinin after 24 and 48 hours compared with
controls was performed by one-way ANOVA
test. The difference in 24 hours treatment
was insignificant (P value = 0.33) and 48
hours was significant (P value <0.001). It
should be noted that according to the results
of Tukey-Kramer Posttest, the P value of

HHF cell viability difference between 10 uM
and control was insignificant and for other
concentrations (20, 40 and 60 uM) compared
to control was significant. Also, according to
the results of pairwise comparison between
cell viability and different concentrations of
silibinin after 24 and 48 hours of exposure,
by using Tukey-Kramer Posttest, only after
24 hours of exposure, there was mild
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significance between 10 and 60 pM
concentrations (P value = 0.049).

Evaluation of the silibinin's effects on IGF-1
gene expression in human foreskin fibroblast
using Real time RT-PCR and one-way
ANOVA test results show that 20, 40 and 60
UM concentrations of silibinin, was able to
significantly increase the expression of IGF-
1 gene at the mRNA level after 24 hours of
exposure to cells. In addition, Tukey-Kramer

Post test showed that this increasing was
significant at 20, 40 and 60 uM
concentrations compared to the control
group. Comparison of IGF-1 gene expression
was also performed in pairs after 24-hour
treatment with different concentrations of
silibinin. Accordingly, between
concentrations of 10 uM and 60 uM; 20, 40
and 60 uM together and 40 uM with 60 uM
were significant (Figure 1).
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Figure 1. The results of different concentrations of silibinin effects on IGF-1 gene expression: The cells were exposed
to silybinin for 24 h at concentrations of 10, 20, 40 and 60 uM. The expression level of the target gene in each sample
was normalized against the expression level of the GAPDH gene of that sample. Results were reported using mean %
standard deviation. ANOVA and Tukey-Kramer Posttest were used to evaluate the level of statistical differences
between the groups compared to the control group and a significant level of P value < 0.05 was determined

Conclusions

At the beginning of the present study, in order
to determine non-toxic concentrations, the
toxicity of silybinin on fibroblasts was evaluated
by using MTT method. The results of this study
showed that by increasing the concentration of
silibinin (10 uM to 60 uM concentration), their
toxicity effect on fibroblasts, increased within 24
hours. In other words, cell viability has
decreased. In addition, there was a significant
difference in cell viability between all four
concentrations of silibinin with the negative
control group and the effect of silibinin toxicity
on HFF cells was concentration dependent.
However, after 48 hours of treatment, cell
viability was not significantly different from
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control probably due to stimulatory effects of
silybinin on IGF-1 gene expression and other
growth factors. Therefore, confirmation or
rejection of this hypothesis requires further study
and evaluation of IGF-1 gene expression after 48
hours of exposure to different concentrations of
silibinin. In the present study, based on the
working method of Zi et al.,, Only a 24-hour
treatment was performed to investigate the
effects of silibinin on IGF-1 gene expression,
which makes judgment difficult. In a study by
Sharifi et al., Which investigated the effect of
silimarin on human foreskin fibroblast based on
MTT test, after 24 and 48 hours of exposure the
cells to 4.36-5 pg / ml concentrations of
silimarin, no toxic effect was observed.
However, in this study, silimarin, which consists
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of several different compounds, including
silibinin, was used and the concentrations used
were low. In the other part of the study, the effect
of different concentrations of silibinin on IGF-1
gene expression in HFF cells was investigated by
using RT-PCR. Based on the results, silibinin
increased the expression of this gene in HFF
cells. The concentrations of 20, 40 and 60 uM
significantly  increased gene  expression
compared to the control. By increasing the
concentration, this effect increased respectively.
This is in contrast to the results of studies on
prostate and breast cancer cell lines, in which
silibinin reduces IGF-1-dependent activity.
However, in the study by Zi et al., on androgen-
dependent prostate cancer cells, silibinin
increased the expression of IGFBP-3, which is
the major carrier protein of IGFs in serum and
more than 90% of intravascular IGFs are
connected to it. Therefore, by increasing the
expression of this protein, it reduces IGF-1-
dependent signaling and related proliferative
processes which does not necessarily indicate a
decrease in IGF-1 gene expression. Also in the
study of Wong et al., It was mentioned that
silibinine reduced the phosphorylation of IGF-1
and not the level of IGF-1 in MCF-7 cells, which
seems to have an inhibitory effect on the
signaling pathway-dependent IGF-1 and not its
gene expression. It has also been suggested that
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silibinin may more likely inhibit the
antiepoptotic activity of IGF-1 by increasing
IGFBP-3 expression and induce apoptosis in
cancer cells. However, no study has been
performed to investigate the effects of silibinin
or silymarin on IGF-1 gene expression in
fibroblast cells, and more detailed and extensive
studies are needed to confirm or refute the results
of this study. In this study, the results showed
that silibinin at concentrations of 20-60 uM
significantly increased the expression of IGF-1
gene in human fibroblasts. However, according
to the results of MTT test, silibinin decreased the
number of live fibroblast cells in the culture
medium after 24 hours of exposure, depending
on the concentration. Therefore, in order to
verify the results of this study, further research
in this field is suggested.
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