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Abstract
The polyphenol silybin has anti-oxidant and anti-cancer properties. The poor bioavailability
of some polyphenols (flavonoids, and terpenoids) can be improved by binding them to
phosphatidylcholine (phytosome technology). Many studies have focused on the most common
phytosome, silybin-phosphatidylcholine, particularly for its hepatoprotective effects. However,
in recent years, studies have also been conducted to determine its anti-cancer effect. Considering
that the serum starvation should not be used for studies that are not focused on cell cycle arrest,
we studied the effect of silybin-phosphatidylcholine from Silybin Advanced™ in 1:2 ratio (one
part silybin bound to two parts phosphatidylcholine) on HER2 gene expression on the SKBR3
breast cancer cell line which were cultured in complete medium (not serum deprivation). The
results were compared with our previous study of silybin on HER2 expression on SKBR3 cells.
An MTT test was used to determine concentrations for cell treatment, and the gene
expression was defined by real-time RT-PCR.
Outcomes showed significant concentration- and time-dependent cell growth inhibitory
effects of silybin, and silybin-phosphatidylcholine and HER2 down regulation on SKBR3 cells.
Silybin-phosphatidylcholine concentrations had a much larger inhibitory and HER2 down
regulate effect on cell growth than the same silybin concentrations on SKBR3 cells.
Keywords: Breast cancer; HER2; Silybin Advanced™; Real-time RT-PCR.

Introduction
Natural polyphenols are one of the effective
anti-oxidants for inhibiting cancers because of
their high efficiency, and few side effects (16). Silybin (silibinin), the principle component
of milk thistle (Silybummarianum) has both
antioxidant and anti-cancer properties (7-8).
Recent studies have shown the inhibitory effect
* Corresponding author:
E-mail: motamed2@khayam.ut.ac.ir

of silybin in different cancers, such as skin (9),
colon (10), lung (11), prostate (12-13), and
breast cancers (14). More importantly, it has
been reported that silybin has no any significant
effect on the growth of normal human prostate
epithelial cells (15).
Also, recent in-vivo studies for liver disease
indicated that the binding of phosphatidylcholine
to silybin (a phytosome) is much more effective
than silybin alone, and Vitacost.com, Inc.
announced that its bioavailability is 7 to 10
times more than silybin (16). Phytosomes show
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Figure 1. The chemical structure of A) silybin and B) silybin-phosphatidylcholine.

one mutation leads to cancer, herceptin effects
only in some patients. Therefore, in some cases,
blocking a receptor is not sufficient and does not
silence the related cell signals (23-24).
Recent studies have suggests that finding a
component that regulates gene expression would
be useful for all kinds of cancer treatments.
Most anti-cancer drugs for the HER2 receptor
are receptor blockers, and not gene regulators.
Serum starvation commonly leads to cell cycle
arrest in the G0/G1 phase, and also has been used
to arrest the G1 phase in cancer cells (25). In our
latest research, the comparison of silybin IC50s,
using complete medium and serum starvation
procedures on BT474 or MDA-MB-453 cell line
indicates that the IC50s reported doses by serum
starvation method are less than the complete
medium method (data not shown). Hence, in
this study, firstly we considered that potential

much better absorption profile and improved
lipid solubility which enables them to cross
the biological membrane, resulting better
bioavailability (17).
After skin cancer, breast cancer is the most
common cancer in women (18). HER2 (Human
Epidermal Growth Factor Receptor 2) or also
known as ERBB2 or EGFR2, is one of the
well-known oncogenes in breast cancer, and is
over expressed in about 30% of breast cancers.
Amplification or over expression of HER2
has been shown to play an important role in
progression of certain aggressive types of breast
cancer (19-20).
The most common chemoprevention
monoclonal antibody for metastatic HER2+
breast cancers, Trastuzumab (Herceptin®),
blocks HER2 receptors which prevents ErbB
signaling (21-22). Considering that more than
522
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of silybin (natural polyphenol) (Figure 1 A)
and silybin-phosphatidylcholine (we extracted
from capsules) (Figure 1B) as a gene regulator
for HER2. Secondly we evaluated if silybinphosphatidylcholine in 1:2 ratio (not 1:1) is more
effective than silybin to down regulate HER2
gene expression on SKBR3 cell line in complete
medium.

(DMSO), and MeOH at a ratio of 3:1 (26). In all
tests, the final concentrations of DMSO did not
exceed over 0.1% [v/v].
After the 24, 48, and 72 h treatments, the cells
were incubated with 0.5 mg/mL microculture
tetrazolium (Sigma) for about 3 h. The optical
density (OD) of formazan dye dissolved in
DMSO was measured with an ELISA microplate
reader (Gen5, Power Wave XS2, BioTek, USA)
at 570 nm.
The percentage of cell viability in different
concentrations was calculated by the following
equation:

Experimental
Tumor cell line and regent
SKBR3 is naturally a human breast
adenocarcinoma cell line with HER2 overexpression. A SKBR3 cell line was purchased
from the National Cell Bank, Pasteur Institute
of Iran. The cells were cultured in RPMI 1640
medium (Invitrogen) with 15% fetal bovine
serum (FBS), 1% MEM non-essential amino
acids, 1% penicillin/streptomycin (all from
PAA), 2 g/L sodium bicarbonate and 2.5 g/L
HEPES (Sigma). SKBR3 cells were grown
under standard culture conditions (37 ºC, 95%
humidified air, and 5% CO2). For cell harvesting,
0.25% solution of trypsin (Sigma) in PBS was
used.

Cell viability percentage =

OD treated well
OD control well

× 100

IC50 determination
Figure 3 shows the comparison of the half
maximal inhibitory concentration (IC50) of
silybin (of a previous study) (27) with silybinphosphatidylcholine after 24, 48, and 72 h on
the SKBR3 cell line. The IC50s was determined
by probit analysis using the Pharm PCS:
Pharmacologic Calculation System statistical
package (Springer Verlag, USA).
After the MTT assay, and the determination of
IC50, 75, and 100 µM silybin-phosphatidylcholine
concentrations were selected which were
compared with silybin 150, and 250 µM (silybin
stock solution, 100 mM was dissolved in DMSO)
for HER2 gene expression evaluation after 24,
48, and 72 h. (The reason for the selection of
these concentrations is explained in the last part
of the Results Section).
For scrutinizing the HER2 gene expression
on SKBR3, cells were seeded in three 6-well
microplates. 2 ×105 cells were seeded in each
well, which contained 2 mL complete medium.
After 24 h, the cells were treated with 150,
and 250 µM silybin, 75, and 100 µM silybinphosphatidylcholine concentrations at 24, 48,
and 72 h.

Separation and purification of silybinphosphatidylcholine from a capsule
Silybin-phosphatidylcholine was separated,
and purified from Silybin Advanced™
(Enzymatic Therapy, USA). Each capsule’s
ingredients were dissolved in acetone:
MeOH 2:1. After filtration the solvents were
subsequently evaporated to dryness. The residue
was separated, purified, and characterized using
IR (IR-470, Shimadzu, Japan), and 1H, 13C NMR
(BrukerAvance500 MHz) spectrometers.
Chemical treatments and MTT assay
For the MTT assay, the cells were first seeded
in three 96-well microplates. Each well contained
100 µL complete medium, and 7×103 cells were
seeded. The next day, the cells (with 65% density/
plate area coverage) were treated with different
concentrations of silybin-phosphatidylcholine
(50, 75, 100, and 150 µM) for 24, 48, and 72 h.
All concentrations were renewed every 24 h. The
silybin-phoshphatidylcholine stock solution,
10 mM was dissolved in dimethylsulfoxide

RNA extraction and cDNA synthesis
Total RNA was isolated from the treated
cells, using an RNX Plus™ kit (CinnaGen,
Tehran, Iran), CHCl3, IPA, and 75% EtOH (all
from Atomix).The quantity and purity of the
RNA samples were evaluated with 1.5% agarose
523
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relative quantitation using the ΔΔCT method,
calculated by the 2 –ΔΔCT relative expression
formula.

gel electrophoresis with ethidium bromide,
and a Nanodrop spectrophotometer (Thermo
Scientific, USA).
For cDNA synthesis, 1000 ng of extracted
RNA was reverse transcribed into cDNA
according to the manufacturer’s protocol, using
DNase I, EDTA (Cat. #PR891627), dNTP (Cat.
#DN7604C, CinnaGen), and random hexamer
primer (Cat.#S0142), Reverse Transcriptase
10000u (Cat. #EP0441), RiboLock RNase
Inhibitor 2500u (Cat. #E00381) (all from
Fermentas), DEPC Water (Cat. #MR8244C,
CinnaGen).
Each RNA sample was treated with 1 µL
DNase I, and 1 µL DNase I buffer, 0.5 µL
RiboLock™ RNase Inhibitor, containing 10 μL
reaction (30 min at 37 ºC) to remove genomic
DNA contamination. 1 μL EDTA was added to
deactivate DNase I for 10 min at 65 ºC. Next,
1 μL random hexamer primer (5 min at 65 ºC),
1 μL of reverse transcriptase(RT), 4 μL RT
buffer, 1 μL dNTP, and 0.5 µL RiboLock RNase
Inhibitor were added (Thermocycler schedule: 5
min at 25 ºC, 60 min at 42 ºC, 10 min at 70 ºC).
The total reaction volume was 20 µL.

Statistical analysis
Data were analyzed using SPSS 18 software.
One-way ANOVA, and Dunnett-t two-sidedpost
hoc tests were employed to evaluate the
statistical significance of differences between
the control, and all treatments. The p-values
that were considered significant are displayed
*: P < 0.05, **: P < 0.01, ***: P < 0.001 in
Figures 2 and 4).
Results
Separation and purification of silybinphosphatidylcholine from a capsule
Silybin-phosphatidylcholine was separated,
and purified from the additives of mercantile
capsule Silybin Advanced™ (supplied by
Enzymatic Therapy), including cellulose,
magnesium stearate, and silicon dioxide.
IR (KBr, v/cm-1): 3420 OH stretch, 3055 CH
aromatic, 2925 CH aliphatic, 1730 CO ester,
1637 CO ketone , 1598, 1508, 1461, 1360, 1273
ether, 1210, 1179, 1082, 992, 940, 821, 722, 543,
418.
13
C NMR (125 MHz, DMSO: CDCl3; 1:1,
ppm): δ 14.23, 14.47, 22.89, 23.03, 25.96, 27.52,
27.55, 29.49, 29.54, 29.66, 30.00, 30.05, 31.83,
32.25, 40.17, 40.34, 54.67, 56.38, 61.53, 76.58,
78.80, 83.25, 96.34, 97.44, 100.63, 110.81,
115.60, 120.98, 128.15, 128.22, 128.39, 130.31,
130.54, 144.11, 144.41, 147.91, 163.17, 164.09,
168.36, 173.53, 173.85, 196.41.1H NMR (500
MHz, DMSO: CDCl3; 1:1, ppm): δ 0.89-0.92
(m, 12H Me), 1.28-1.58 (m, 104H CH2), 2.062.07 (m, 8H H2CCO), 2.29-3.07 (m, 22H Me
NCH2), 3.49 (s, 3H OCH3), 3.50-3.78 (m, 6H
OCH2), 3.78-3.96 9m, 8H OCH2), 5.35-5.40 (m,
6H OCH), 6.90-7,21 (m, 8H aromatic), 11.3 (s,
1H OH).

Analysis of gene expression by real-time RTPCR
HER2
(Hs_ERBB2_1_SG
QuantiTect
Primer Assay, QT00060746), and GAPDH
(Hs_GAPDH_2_SG QuantiTect Primer Assay,
QT01192646) oligonucleotide primers were
purchased from Qiagen, for real-time RT-PCR.
For each reaction, 1 μL cDNA was used with 1
μL related primer plus 5 µl SYBR Green I Master
Mix (Quanti Fast SYBR Green PCR, Q204054)
on a real-time thermo cycler (Rotor Gene 6000,
Corbett Life Science, USA).The total reaction
volume was 10 µL. The real-time PCR schedule
was as follows: initial denaturation 95 oC for
5 min, denaturation 95 oC for 15 s, annealing
temperature optimized from 60 to 61 ºC for 25
s, extension 72 oC for 25 s. The specificity of the
PCR product was assessed by verifying a single
peak in the melting curve analysis.
All measurements were taken twice in
duplicate, and the average was used for further
analysis. GAPDH was used as a housekeeping
gene, and the fold change of each target
relative to GAPDH was calculated based on

The cytotoxicity effects of silybin, and silybinphosphatidylcholine on SKBR3 cell line
The cytotoxicity effects of silybinphosphatidylcholine in four concentrations
(50, 75, 100,150 µM) for 48 h, and 72 h were
evaluated by the MTT assay on the SKBR3
524
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Figure 2. The effect of silybin-phosphatidylcholine on the cell viability of the SKBR3 breast cancer cell line. Cell viability graphs were
depicted by SPSS 18 (clustered bar, summaries for group of case). Data are presented as percentage of viability in three independent
experiments. Each experiment had three individual samples (Error bars: +/- 1 SD). The P values were estimated by SPSS 18, One-way
ANOVA, and Dunnett-t two-sided post hoc tests.

cell line (Figure 2) and were compared
with silybin in eight concentrations (50, 75,
100,150,200,250,300, 350 µM) in Table 1.
Briefly, 7×103 cells were seeded in 96 well
plates for 24 h, and treated with different
concentrations in a complete medium (no
serum starvation). Cell viability graphs were
depicted by SPSS 18 (clustered bar, summaries
for group of case). Silybin-phosphatidylcholine
treatments resulted in a concentration- and timedependent decrease in cell viability after the 48,
and 72 h treatments. However, 50 and 75 µM
silybin-phosphatidylcholine were not effective
in the first 24 h on SKBR3 cells cytotoxicity
and the data were not reproducible, therefore,
the 24 h cell viability bars were ignored for
50 and 75 µM silybin-phosphatidylcholine.
These results for 100 and 150 µM silybinphosphatidylcholine were 94.11%, and 86.40%,
respectively (Figure 2).
The comparison of silybin, and silybinphosphatidylcholine concentrations after 48 h,
shows that each silybin-phosphatidylcholine
concentration had a much larger inhibitory
effect on cell growth than the same silybin

concentrations (Table 1). The significance for all
silybin-phosphatidylcholine concentrations was
P < 0.001.
Table 1 also shows that after the 72 h treatment,
each silybin-phosphatidylcholine concentration
had a much larger inhibitory effect on cell
growth than the same silybin concentrations,
and this difference was more significant than the
results of 48 h. All silybin-phosphatidylcholine
concentrations were statistically significant (P <
0.001).
Figure 3 shows the IC50s of silybinphosphatidylcholine after 48, and 72 h in
compared with the IC50s of silybin. Data from
three independent experiments are presented.
Each experiment had three individual samples
(Error bars: +/- 1 SD). The IC50 comparison
of silybin, and silybin-phosphatidylcholine
indicated that the membrane transmission of
silybin-phosphatidylcholine is 1.5 to 2.2 times
more than silybin.
Down regulation of HER2 gene expression
after 24, 48, and 72 h treatments with silybin,
and silybin-phosphatidylcholine on SKBR3 cell
line
525
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Figure 3. Determination of IC50 of silybin-phosphatidylcholine (B) during 48 h, and 72 h incubation and comparing with the IC50 of
silybin (A) (25) (Error bars: +/- 1 SD).

to 75, and 100 µM silybin-phosphatidylcholine
concentrations, respectively.
Figure
4A indicates
that
silybinphosphatidylcholine
concentrations
down
regulate HER2 gene expression after the
first 24 h. As shown in Figure 4 (A, B, C), all
selected concentrations, and times (24, 48, and
72 h) for silybin-phosphatidylcholine indicate
HER2 down regulation on SKBR3 cells. Table
2 indicates all concentrations (except 100 µM
silybin-phosphatidylcholine)
significantly
down regulate HER2 expression. In the first 24
h treatment, 150, and 250 µM silybin, and 75
µM silybin-phosphatidylcholine concentrations
down regulate HER2 mRNA expression to
almost the same degree.
As shown in Table 2, the level of HER2 down

According to the MTT assay results,
silybin-phosphatidylcholine is more effective
than the same concentrations of silybin.
Thus, for comparing the effect of these two
compounds on HER2 gene expression, the same
concentrations were not used. Considering that
the IC50 comparison of silybin, and silybinphosphatidylcholine shows that silybinphosphatidylcholine membrane transmission
is 1.5 to 2.2 times greater than silybin, the
silybin-phosphatidylcholine
concentrations
were selected half of the silybin concentrations.
On the other hand, the aim of this step of the
study was scrutinizing HER2 gene expression by
real-time RT-PCR (not cell mortality). Hence, all
selected concentrations were less than the IC50s.
Therefore, silybin 150, and 250 µM corresponded

Table 1. Comparison of silybin-phosphatidylcholine and silybin effects on the cell viability of the SKBR3 cell line.
Concentration
(Micromolar)

Cell viability
After 48 hour

After 72 hour

Silybin-phosphatidylcholine

Silybin

Silybin-phosphatidylcholine

Silybin

100%

100%

100%

100%

50

85.53%

96.20%

69.81%

92.82%

75

77.38%

89.90%

58.78%

82.18%

100

74.61%

81.17%

50.55%

75.56%

150

50.77%

76.15%

28.66%

63.27%

Control
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Figure 4. Effect of Silybin, and Silybin-phosphatidylcholine on HER-2 mRNA expression after 24 (A), 48 (B), and 72 h (C) on the
SKBR3 breast cancer cell line by real-time RT-PCR. Relative expression graphs were depicted by SPSS 18 (simple bar, summaries for
group of case). Data were presented as two independent experiments. Each experiment had two individual samples (Error bars: +/- 1 SD).
The p-values were estimated by SPSS 18, One-way ANOVA, and Dunnett-t two-sided post hoc tests.
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Table 2. Comparison of silybin-phosphatidylcholine and silybin effects on HER2 gene expression on SKBR3 cell line after 48 and 72
hours.
Time (hour)
control

HER2 Gene expression (Fold change)
Silybin concentration
Silybin-phosphatidylcholine concentration
(Micromolar)
(Micromolar)
150
250
control
75
100

After 24 h

1

0.5

0.53

1

0.54

0.70

After 48 h

1

0.36

0.645

1

0.705

0.4

After 72 h

1

0.755

0.565

1

0.485

0.43

regulation of 100 µM silybin-phosphatidylcholine
after 48 h is more than its corresponding
concentration (250 µM silybin). After 48 h,
150 µM silybin seems more effective than its
corresponding concentration (75 µM silybinphosphatidylcholine). However, the effect of
150 µM silybinon HER2 down regulation is
similar to 100 µM silybin-phosphatidylcholine
(P< 0.01, P < 0.001).
After 72 h treatment, the two 75 and 100
µM silybin-phosphatidylcholine concentrations
seem more effective than the corresponding
concentrations of silybin, 150 µM, and 250,
respectively.

a previous study by propidium iodide staining
(28). In addition, it has been reported that HER2
over expressing tumors are resistance to various
types of chemo- and endocrine therapy (29).
However, in our previous studies on silybin
inhibition on MDA-MB-231 breast (30), and
PC-3 prostate cancer cell lines (31), all silybin
elective concentrations had growth inhibitory
effects in 24 h. This indicates that the SKBR3
cell line have more resistance to silybin, and
silybin-phosphatidylcholine in the first 24 h than
MDA-MB-231 and PC-3 cancer cell lines. A
review study also reported that silybin inhibited
EGFR (HER1) activation by EGF in EGFR
expressing cells and involves the EGFR signaling
pathway and has announced that silymarin and
silybin strongly decreased cell proliferation
and angiogenesis, and enhanced apoptosis in
the prostate tumor xenografts, and also inhibits
the EGFR pathway (32). In another study, it
was reported that down-regulation of HER2
expression is not only cytostatic, but it also results
in the activation of apoptotic cell death pathways
in cells that overexpress HER2 (33).
We considered the effect of silybinphosphatidylcholine on HER2 gene expression
on SKBR3 breast cancer cells by real-time RTPCR and compared with our previous results of
the effect of silybin (27). Most concentrations
showed significant HER2 down regulation after
24, 48, and 72 h. In the first 24 h, almost all
elective concentrations down regulated HER2
gene expression to nearly the same extent,
obviously indicating that for optimum effects
of silybin, and silybin-phosphatidylcholine on
HER2 gene regulation, more than 24 h treatment
is required (Table 2). The 48 h gene expression
results indicated that in 150 µM silybin, and
100 µM silybin-phosphatidylcholine conc. the

Discussion
The comparison of silybin and extracted
silybin-phosphatidylcholine indicates that all
silybin-phosphatidylcholine concentrations had
a much larger inhibitory effect on cell growth,
2 to 2.5 times more than the same silybin
concentrations on SKBR3 cells. This difference
was more significant according to time duration
(Figure 3). Also in our previous study silybinphosphatidylcholine was 2.5 to 3 times more
effective than silybin on T47D cell lines, and
showed silybin and silybin-phosphatidylcholine
significantly down regulated ESR1 after 48 and
72 hours (26). The MTT assay results reported in
this study show significant concentration and time
dependent cell growth inhibitory effects (CGIE)
of silybin-phosphatidylcholine on SKBR3 cells
after 48 h, and 72 h. The comparison of the 24
h results, indicates that silybin and silybinphosphatidylcholine are effective only at high
conc. e.g. > 300 µM and > 100 µM of silybin
and silybin-phosphatidylcholine respectively on
SKBR3 cells. A similar result also reported in
528
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highest down regulation were achieved. The
results for the 72 h treatment showed that 75
µM and 100 µM silybin-phosphatidylcholine
concentrations seem more effective than the
corresponding silybin, 150 µM and 250 µM
concentrations respectively.

antiproliferative effects of aqueous extracts of three
mediterranean brown seaweeds of the genus cystoseira.
Iran. J. Pharm. Res. (2014) 13: 207-220.
(7) Weyhenmeyer R, Mascher H and Birkmayer J. Studyon
concentration-linearity of the pharmacokinetics of
silibinin diastereomers using a new stereospecificassay.
Int. J. Clin. Pharmacol. Ther. Toxicol. (1992) 30: 134138.
(8) Singh RP, Tyagi A, Sharma G, Mohan S and Agarwal
R. Oral silibinin inhibits in-vivo human bladder tumor
xenograft growth involving down-regulation of
survivin. Clin. Cancer Res. (2008) 14: 300-308.
(9) Tyagi AK, Agarwal C, Chan DC and Agarwal R.
Synergistic anti-cancer effects of silibinin with
conventional cytotoxic agents doxorubicin, cisplatin
and carboplatin against human breast carcinoma MCF7 and MDA-MB468 cells. Oncol. Rep. (2004) 11: 493499.
(10) Sangeetha N, Aranganathan S and Nalini N. Silibinin
ameliorates oxidative stress induced aberrant crypt
foci and lipid peroxidation in 1, 2 dimethylhydrazine
induced rat colon cancer. Invest. News Drugs (2009)
28: 225-233.
(11) Sharma GG , Singh RP, Chan DC and Agarwal R.
Silibinin induces growth inhibition and apoptotic cell
death in human lung carcinoma cells. Anticancer Res.
(2003) 23: 2649-2655.
(12) Tyagi A, Bhatia N, Condon MS, Bosland MC, Agarwal
C and Agarwal R. Antiproliferation and apoptosis
effects of silibinin in rat prostate cancer cells. The
Prostate (2002) 53: 211-217.
(13) Singh RP and Agarwal R: Prostate cancer
chemoprevention by silibinin. bench to bedside. Mol.
Carcinogen (2006) 45: 436-442.
(14) Zi X , Feyes DK and Agarwal R. Anticarcinogenic
effect of a flavonoid antioxidant, silymarin in human
breast cancer cells MDA-MB 468: induction of G1
arrest through an increase in Cip1/p21 concomitant
with a decrease in kinase activity of cycline-dependent
kinases and associate cycles. Clin. Cancer Res. (1998)
4: 1055-1064.
(15) Singh RP and Agarwal R. Prostate cancer prevention
by silibinin. Current Cancer Drug Targets (2004) 4:
1-11.
(16) Vitacost. Available from: URL: http://www.vitacost.
com/Enzymatic-Therapy-Silybin-Advanced-fromMilk-Thistle/
(17) Bhattacharya S. Phytosomes: Emerging strategy in
delivery of herbal drugs and nutraceuticals. Pharm.
Times. (2009) 41: 9-12.
(18) Breast Cancer: prevention and control. World Health
Organization. Available from: URL: http://www.who.
int/cancer/detection/breastcancer/en/index1.html.
(19) Freudenberg JA , Wang Q , Katsumata M , Drebin J
, Nagatomo I and Greene MI. The role of HER2 in early
breast cancer metastasis and the origins of resistance to
HER2-targeted therapies. Exp. Mol. Pathol. (2009) 87:
1-11.
(20) Sekido Y, Fong K and Minna J. Molecular genetics of

Conclusion
In conclusion, both of silybin and silybinphosphatidylcholine down regulated HER2
expression on SKBR3 breast cancer cells.
However, silybin-phosphatidylcholine is more
effective than silybin for HER2 down regulation
on SKBR3 cells, and the absolute significant
difference was achieved after 48 h. The outcome
of HER2 down regulation reduces cell viability,
which is confirmed by the MTT results. We
anticipate that less silybin-phosphatidylcholine
dose could be used, by showing more effect than
the same silybin dose and may leads to fewer
side effects for patients.
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