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Baicalin reduces the stemness potential of hepatoblastoma rather than
hepatocellular carcinoma and improves its chemo-sensitivity
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Abstract: Introduction: Hepatoblastoma (HB) is the most common malignant liver tumor in children. Although
surgery and chemotherapy have greatly improved the survival rate of children, the emergence of chemotherapy
resistance still threatens the survival of most patients. Baicalin (Ba) is a kind of flavonoid bioactive substance with
strong anti-tumor effect, but the effect of Ba on HB remains to be explored. Therefore, studying the effect and
mechanism of Ba on HB may provide new opportunities for improving chemotherapy resistance. Objective: To
explore the effect and mechanism of Ba on the anti-tumor effect and cisplatin sensitivity of HB cell line Hep G2
and hepatocellular carcinoma cell line Hep 3B. Methods: The anti-tumor effects of Ba on Hep G2 and Hep 3B
cells and its influence on cisplatin sensitivity were evaluated by phenotypic experiments; Western blotting and
colony formation assay are used to detect the influence of Ba on the stemness potential of two cell lines; Finally,
the effect of Ba on the sensitivity of Hep G2 tumor-bearing mice to cisplatin was further verified in vivo. Results:
Ba can significantly inhibit the malignant phenotype and stemness potential of Hep G2 in vitro, and increase its
sensitivity to cisplatin, but it has no effect on Hep 3B. Further mechanism studies have shown that Ba can inhibit
the clone ball formation of Hep G2 cells and down-regulate the expression of Oct4 and Sox2 proteins, but this
effect has not been found in Hep 3B cell lines. Further in vivo verification showed that Ba increases the sensitivity
of Hep G2 tumor-bearing mice to cisplatin. Conclusion: Our study confirms the important role of Ba in HB
chemotherapy resistance. Ba increases its chemotherapeutic sensitivity to cisplatin by reducing the stemness of HB
cells, and this effect is selective for tumor types and has no effect on hepatocellular carcinoma.
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Introduction

Primary liver cancer (PLC) is one of the most common
malignant tumors worldwide [1, 2|, which is mainly

divided into hepatocellular carcinoma (HCC),
intrahepatic cholangiocarcinoma (ICC),
hepatoblastoma (HB), and the combination of
hepatocellular carcinoma and intrahepatic

cholangiocarcinoma (cHCC-ICC) [3]. Among them,
HB is the most common hepatic malignancy in
children [4-6], and accounts for more than 90% of
primary hepatic malignancies in children under 5 years
of age. On the other hand, HCC is one of the most
common solid malignancies and is the leading cause of
cancer-related deaths worldwide [7, 8]. Surgery and
chemotherapy are currently the main treatments for
HB and HCC [9, 10]. In particular, the advent of
platinum-based drugs has greatly improved the
prognosis of the disease, but the development of tumor
recurrence and multidrug resistance still poses a
serious threat to patient survival [11-13]. Even
survivors may be at risk of permanent hearing loss due
to cisplatin in the later stages of chemotherapy, which
not only affects the quality of life of patients, but also
has a serious impact on children's speech and language
development. Therefore, overcoming drug resistance
and increasing chemotherapy sensitivity remain
important measures to improve patient prognosis.

Scutellaria baicalensis, an herbal medicine, has been
recorded in ancient texts thousands of years ago and is
widely used to treat a variety of respiratory and
digestive diseases, especially liver and bile-related
diseases. Baicalin (Ba) is the most important bioactive
flavonoid in Scutellaria baicalensis. It has antioxidant
[14], antiviral [15], anti-inflammatory [16], and
neuroprotective [17] and other more effects. In recent
years, it has been found that BA exerts antitumor
effects through various pathways such as induction of
apoptosis [18], autophagy [19], senescence [20], and
cell cycle blockade [21, 22]. However, the study of
baicalin on hepatoblastoma and Hep 3B hepatocellular
carcinoma is still a gap, and its role in regulating the
tumor stemness of hepatoblastoma remains to be
explored.

It is well known that the stemness potential of
cancer cells is closely related to tumor recurrence and
multidrug resistance [23-25]. A population of cancer
stem cells (CSCs) with stem cell-like biological
properties such as self-renewal, tumorigenic ability,
and chemoresistance exists in cancer cells [26]. CSCs
are not sensitive to conventional radiotherapy; on the
contrary, with the alteration of the tumor
microenvironment by radiotherapy, CSCs are enriched,
their ability to proliferate and invade and metastasize is
further enhanced, and they show greater resistance to
chemotherapeutic drugs, leading to tumor recurrence
[27]. Therefore, increasing chemotherapy sensitivity
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by reducing tumor stemness potential is a current
research hotspot in cancer treatment.

Here, our study found that baicalin significantly
inhibited the malignant phenotype of HB cell line Hep
G2 in vitro and increased its sensitivity to cisplatin, but
had no effect on HCC cell line Hep 3B. Further
experiments revealed that Ba inhibited clone ball
formation in HB and decreased the expression of Oct4
and Sox2 proteins at the protein level, but did not have
this effect on Hep 3B. Further validation in vivo
similarly demonstrated that BA increased the
sensitivity of hepatoblastoma to cisplatin. This
suggests that baicalein increases the chemosensitivity
of hepatoblastoma to cisplatin by decreasing the tumor
stemness of hepatoblastoma, and that this effect is
selective for tumor type and does not affect
hepatocellular carcinoma. Our study confirms the
important role of BA in HB chemoresistance, which
brings hope for clinical increase of cisplatin sensitivity,
reduction of dosage, and decrease of its ototoxicity and
nephrotoxicity.

Methods and Materials

Materials

Ba (purity >98%) was purchased from Beijing Solebao
Technology Company, and prepared into a 60 solution
with dimethyl sulfolide (DMSO, Sigma, St. Louis,
USA), which was stored at -20°C.

Cell Lines

HB cell line Hep G2 and HCC cell line Hep 3B all
purchased from the American Type Culture Collection
(ATCC, Maryland, USA) and cultured in a DMEM
medium (High glucose) containing 10% FBS, 100
U/mL penicillin and 100 g/ml Streptomycin (these
reagents were obtained from Gibco; Thermo Fisher
Scientific, Inc., Waltham, MA, US), and in a humid
environment of 37°C, the concentration of CO, was set
at 5%. Negative control group (normal culture),
positive control group (cisplatin lug/ml) [28],
experimental group (Ba 20uM) and combined
treatment group (cisplatin lug/ml + Ba 20uM) were set
for the experiment, and each group was treated with
drugs for 24 h.

Cell Proliferation Assay
Hep G2 and Hep 3B cells were digested and
resuspended. The cells were diluted to 1x10%*mL and
seeded on a 96-well culture plate with 3 replicate wells
in each group. For the dose assessment test, the
medium was then replaced with a fresh medium
containing a range of Ba concentrations (0, 10, 15, 20,
40 and 60), and the cells were then cultured for another
24 hours. To determine the change in cell proliferation,
each well was treated with 5 mg/mL MTT solution
(MTT; Yeasen, Shanghai, China) 20uL, incubate at
37°C for 4h. Discard the supernatant, and finally add
Submit a manuscript: https://www.tmrjournals.com/ghr
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100uL DMSO solution to each well and mix well. Use
a microplate reader (Bio-Rad, Hercules, CA, USA) to
detect the optical density D (X) at 490nm.

Invasion Assay

The digested cell pellet was resuspended in serum-free
DMEM, diluted to 5x10°mL, Add 200ul cell
suspension to the upper chamber after being precoated
with a matrigel (BD Biosciences) for 30 minutes at
37°C. Then 600 ul of medium containing 10% fetal
bovine serum was added to the lower chamber; After
the intervention of each group, remove the upper
chamber and add 4% paraformaldehyde to fix the cells
for 30 s; Add crystal violet staining solution and stain
at room temperature for 20 minutes; after natural
drying, observe the cell invasion under a microscope
and determine the number of cells penetrating the
membrane.

Wound Healing Assay

Cells were seeded on a 6-well culture plate and
cultured normally until a cell monolayer was formed.
A pipette tip was used to make a mark along the
bottom of the culture plate. After the cell debris was
removed by PBS, each group was intervened with
drugs for 24 hours and then the medium was changed.
After 48 h, the wound area was observed under an
inverted microscope, and the cell mobility was
calculated.

ELISA

The cells were inoculated with 96-well culture plates,
with 3 replicates in each group, and the groups were
treated with drugs for 24 h. The LDH content in the
cell culture medium of each group was detected by the
enzyme-linked immunosorbent assay (ELISA)-based
LDH Activity Assay Kit (Yuanmu Biotechnology Co.,
Ltd., Shanghai, China). The experiment process was
carried out in strict accordance with the ELISA kit
instructions, and the microplate reader reads the results
and performs statistical analysis.

Flow Cytometry Analysis

After group intervention, cells in each group were
harvested by free EDTA-trypsin digestion, and then
stained according to the instructions of the Annexin V
Apoptosis Detection Kit (BD Biosciences). The
labeled cells are then analyzed by flow cytometry to
detect early and late apoptotic cells.

Colony Formation Assay

The cells in each group were adjusted to 5000 cells
/mL and inoculated into the 96-well plate with the cell
density of 1000 cells/well. The cells were dispersed
evenly by gentle shaking, and the corresponding
treatments were carried out in different experimental
groups. Changed the serum-free culture medium every
3 days, and took out the culture plate after incubating
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for 2 weeks. Washed 3 times with PBS, fixed with 4%
paraformaldehyde for 20 minutes, discard the fixative,
and add an appropriate amount of 0.02% crystal violet
staining solution to stain for 30 minutes. Observe cell
colonies under an optical microscope.

Western Blotting

Each group of cells added an appropriate amount of
pre-cooled lysis buffer (containing 10% PMSF) to
extract whole protein. After protein quantification by
BCA method, the protein is denatured by boiling water.
Load the same amount of protein (50 ug) onto
SDS-PAGE gel (10% separation gel), electrophoresis
(80 V, 40 mA, 2.5 h), transfer membrane (110 V, 200
mA, 100 min). After blocking with 7% skimmed milk
for 1 hour. Antibodies Oct4, Sox2 and B-actin (all
purchased from Cell Signaling Technology, MA, USA)
were incubated with the membrane to label the target
protein, and then exposed and developed using a
scanner. All the pictures are analyzed and processed by
the biological image analysis system (Imagel version
1.48; National Institutes of Health, Bethesda, MD,
USA).

Construction of Tumor-Bearing Mouse Model
Collect the logarithmic phase cells and adjust the cells
to 5x107 cells/mL after washing twice with PBS. Inject
0.2 mL of cell suspension into the armpits of the
forelegs of nude mice, and then continue to raise them
in a clean environment. When the tumor volume
reached 100 mm?, the mice were randomly divided
into three groups (10 mice/group), Intraperitoneal
injections of saline, Ba (50 mg/kg), and cisplatin (15
mg/kg) were given every other day [29]. The body
weight and tumor volume of nude mice were observed
every 4 days. Nude mice were sacrificed 15 days later,
and tumor tissues were obtained by dissection. This
experiment was performed according to the regulations
and guidelines approved by the Animal Ethics
Committee of the Fifth Central Hospital of Tianjin
(Tianjin, China).

Apoptosis Assays

The tumors were resected and apoptosis was detected
by TUNEL assay kit (Roche Diagnostics) according to
the manufacturer's instructions. The nuclei were
stained with DAPI (Zhongshan Goldenbridge, Beijing,
China). The cell staining was then analyzed using
confocal fluorescence microscopy (Carl Zeiss AG,
Germany). The green fluorescence, which indicates the
apoptosis, was observed at 520nm. The blue
fluorescence, which indicates the nuclei, was observed
at 460 nm.

Statistical Analysis

All data are presented as means + SD and were
analyzed using GraphPad Prism 6 software (San Diego,
CA). One-way analysis of variance (ANOVA) or the
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unpaired Student’s r-test was used to evaluate the
significance of differences among treatment groups, as
appropriate. A value of P < 0.05 was considered to be
statistically significant.

Results

Ba Inhibits Malignant Phenotypes of HB cells, But
Has no Effect on HCC cells

It is well known that high proliferative ability,
invasiveness and migration ability are important
characteristics of malignant phenotypes of tumor cells.
Preliminary experiments showed that BA had a certain
inhibitory effect on Hepatoma cell line. Based on this,
we investigated the effect of Ba on the malignant
phenotype of Hep G2 and Hep 3B, MTT, wound
healing assay and invasion assay were conducted,
respectively. As shown in Fig 1C, When the
concentration of Ba reached 20, it started to have a
dose-dependent inhibitory effect on Hep G2 cell
viability, but all concentrations did not have an
inhibitory effect on Hep 3B. Fig 1A, B showed that Ba
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(20uM) significantly reduced the migration and
invasion capacity of Hep G2 compared with the
control group, while in Hep 3B, there was no
significant difference between the control group and
the Ba group. So, it was indicated that Ba had no effect
on the malignant phenotype of Hep 3B cells.

Ba Increases the Chemotherapy Sensitivity of HB,
but has no Effect on HCC

Chemotherapy is one of the important measures for the
treatment of malignant tumors, but due to the
differences in the biological characteristics of tumors
and the heterogeneity of cancer cells, the efficacy of
chemotherapy drugs on different cancer cells is
different. Chemosensitivity is an important indicator
for evaluating the effectiveness of chemotherapy drugs
on a certain tumor cell. The higher the sensitivity, the
easier the tumor cells will be killed. Here, in order to
study whether Ba can increase the sensitivity of Hep
G2 and Hep 3B to cisplatin, we conducted verification
in vitro. The results in Hep G2 showed that
compared with the normal group, the LDH content of
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FIGURE 1 | Ba inhibits malignant phenotypes of HB, but has no effect on HCC. (A) Hep 3B and Hep G2 cell
migration under Ba and normal conditions was analyzed over 48 h using a wound healing assay (scale bar, 50 um);
(B) Hep 3B and Hep G2 cell invasion was examined by transwell assay (scale bar, 50 um); (C) MTT assay was
used to evaluate the viability of both types of cells treated with different concentrations of Ba. Data are shown as
means + SD (n = 3); ***P < 0.001 and ****P <0.0001 when compared with the control (Student’ s t test).

4 ]iss.3 | vol.3 | September 2021 | GHR

Submit a manuscript: https://www.tmrjournals.com/ghr



TMR

doi: 10.53388/ghr2021-09-036

ARTICLE

the drug treatment group was significantly increased,
and the combination of Ba and cisplatin group had a
more significant increase in LDH compared with the
individual treatment groups (Fig 2A). This indicated
that Ba combined with -cisplatin increased the
sensitivity of Hep G2 cells to cisplatin, and flow
cytometry results also showed that the apoptosis of
Hep G2 cells in the combined group was significantly
increased compared with other groups (Fig 2B).
Although the Hep 3B cell experiment also showed that
Ba or cisplatin alone increased the apoptosis of the
cells, there was no significant difference between the
single drug and the combined group, indicating that Ba
could not increase the sensitivity of Hep 3B cells to
cisplatin.

Ba Reduces the Stemness Maintenance Potential of
HB, But Has No Effect On HCC

As stem cells in tumor cell population play a decisive
role in the occurrence and development of tumors, the
characteristics of stem cells with unlimited
proliferation and self-renewal ability can be used to try
to culture and reproduce tumor cells under certain
conditions, so as to determine the chemotherapy-drug
sensitive response of the cells. Colony formation assay
is an important experimental method to detect the stem
potential of cells and their sensitivity to killing factors.
The clone ball formation rate reflects two important
traits of cell population dependence and proliferation
ability. In recent years, Oct4 and Sox2 have been
shown to play a key role in regulating the proliferation
of tissue cells, determining the direction of cell
differentiation, and maintaining the pluripotency of
cells. Therefore, it is not clear whether the effect of BA
on HB and HCC is related to cells stemness potential.
To this end, We studied the effect of Ba on the stem
potential of Hep G2 and Hep 3B~ Fig 3A, B showed
that Ba significantly inhibited the clone ball formation

A B .

of Hep G2 cells , and the Oct4 and Sox2 protein
expressions were also significantly decreased
compared with the normal group. However, there was
no difference between Hep 3B cells and the normal
group, indicating that Ba had no effect on the stem
potential of Hep 3B cells.

Ba Increased the Sensitivity of HB to Cisplatin In
Vivo, But Had No Effect On HCC

In order to verify the above possible mechanism of
action, we carried out the following in vivo
subcutaneous tumor formation experiments in nude
mice. First, we established Hep G2 tumor-bearing
mouse models by injecting cell suspension into the
foreleg armpits of nude mice. When the tumor body
grew to 100mm?, all mice were randomly divided into
4 groups, each with 8 mice, and were given (1) blank
normal saline;(2) Ba; (3) Cisplatin ;(4) Combined (Ba+
Cisplatin). The administration was continued for 28
days, and the tumor volume was observed every 4 days.
After the administration, the rats in each group were
anesthetized with isoflurane, the tumor mass was
stripped off, and weighed. Appropriate amounts of
tumors in each group were taken, fixed with 4%
paraformaldehyde, dehydrated, embedded, and
sectioned to make paraffin sections. In situ apoptosis
kits were used to detect the apoptosis of tumor cells in
each group. As shown in the Fig 4A, B, in Hep G2
tumor-bearing mice, tumor volume and mass were
observed in other groups compared with control.
Similarly, the reduction in Cisplatin group was more
significant. It is worth noting that the combination of
Ba and Cisplatin showed more significant tumor
inhibition than the single-drug group. In addition,
tumor tissue apoptosis detection also showed that the
combination group was superior to the individual
treatment groups (Fig 4C).
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FIGURE 2 | Ba increases the chemotherapy sensitivity of HB, but has no effect on HCC. (A) Lactate
dehydrogenase (LDH) expression in Hep3B and Hep G2 cells was measured by enzyme-linked immunosorbent
assay (ELISA) following exposure of cells to the indicated treatments. (B) Cell apoptosis was examined by flow
cytometry. Data are shown as means + SD (n = 3); **P < 0.01 and ****P < 0.0001 when compared with another

group (Student’s t test).
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FIGURE 3 | (A) Ba reduces the stemness maintenance potential of HB, but has no effect on HCC. (B) Colony
formation assay was used to detect the proliferation of Hep3B and Hep G2 cells. The expression of OCT4 and

SOX2 proteins were examined by western blotting.
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FIGURE 4 | Ba inhibits tumor growth and increases the sensitivity of Hep G2 cells to Cisplatin in vivo. BALB/c
nude mice were inoculated with Hep G2 cells and subsequently treated with vehicle, Ba, Cisplatin, or a
combination of Ba and Cisplatin. (A) Tumor were weighted immediately after dissection from nude mice. (B)
Tumor volumes were measured every 4 days over a 28-day period. (C) Apoptosis in tumor xenograft sections
was detected by TUNEL staining (scale bar, 25uM) was examined by flow cytometry. Data are shown as means
+ SD (n =3); **P < 0.01 and ****P < 0.0001 when compared with another group (Student’s t test).

Discussion

Although surgical treatment is an important method for
liver cancer [10], due to the low rate of early detection,
more than half of patients have unresectable primary
tumors or distant metastases. Even if they have
received liver resection or other local treatments, the
recurrence rate of patients is still as high as 70% [30].
To date, chemotherapy is still the most promising
6 |1ss.3 | vol.3 | September 2021 | GHR

method for the treatment of tumors. Recent clinical
studies of multiple chemotherapeutic drugs have
shown that adjuvant or neoadjuvant systemic therapy
is effective for advanced liver cancer [31-33], and
surgery combined with chemotherapy has significantly
improved patients survival rate [34-36].

Cisplatin is the most commonly used first-line drug
in HB chemotherapy. It can be interlinked with and
within the DNA strand to form CDDP-DNA complex,
which ultimately interferes with DNA replication and
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synthesis. In the past few years, with the continuous
improvement of chemotherapy regimens, Cisplatin
based combination chemosensitizer significantly
increased the overall survival rate of HB patients,
reaching 70-80% of the total 5-year survival rate [37].
Unfortunately, clinical applications 80% of HB
patients develop resistance after four cycles of
chemotherapy [38,39], which severely limits the
efficacy of chemotherapy and is an important cause of
treatment failure. Therefore, the search for drugs that
improve the sensitivity of Cisplatin chemotherapy is
important to improve the prognosis of hepatoblastoma.

Baicalin, a flavonoid bioactive substance, has been
shown to have antitumor effects in human HCC cell
lines MHCC-97H, HCC-LM3, and SMMC-7721
[40-43]. However, the antitumor effect of Ba on Hep
G2 and Hep 3B cells, and its effect on the
chemotherapeutic sensitivity of tumor cells remain to
be further explored. Inspired by this, we investigated
the effect of Ba on Hep G2 and Hep 3B cells in vitro.
Encouragingly, we found that Ba inhibited the
malignant phenotype (invasion, migration and
proliferation ability) of hepatoblastoma Hep G2 cells
and increased the chemosensitivity of Hep G2 cells to
Cisplatin in vitro and in vivo. Unfortunately, Ba did
not have similar effects on hepatocellular carcinoma
Hep 3B cells, suggesting that the antitumor effects of
Ba are somewhat selective.

Further, chemotherapy sensitivity has always been
the focus of tumor chemotherapy treatment, and the
existence of tumor stem cells is an important reason
for chemotherapy resistance. Meanwhile, previous
studies have identified many mechanisms of Cisplatin
resistance, such as reduced drug accumulation,
increased DNA repair, resistance to Cisplatin toxicity,
involvement of long-stranded non-coding RNAs, and
epithelial-mesenchymal transition [44, 45]. Notably, a
recent study found that Cisplatin induces stemness
characteristics in tumor cells, leading to Cisplatin
resistance [46, 47], while inhibition of tumor stem cells
significantly increases Cisplatin sensitivity [48, 49].
Tumor stem cells are usually hidden in cancer nests, in
a quiescent state, with inactive DNA replication, able
to evade the effect of DNA damage induced by
chemotherapeutic drugs such as Cisplatin, and have an
enhanced ability to repair DNA damage, which are one
of the main causes of tumor recurrence and drug
resistance [50]. Like stem cells, tumor stem cells are
able to initiate tumorigenesis and have the ability to
self-renew and differentiate, which is closely related to
their high expression of stemness genes such as Oct4
and Sox2. Sox2 and Oct4 regulate the proliferation of
tissue cells, determine the direction of cell
differentiation and maintain stem cell totipotency.
Together with NANOG, they work in an
interdependent transcriptional network in which Sox2
can regulate Oct4 expression in a direct or indirect
manner, thereby affecting the multipotency of stem
Submit a manuscript: https://www.tmrjournals.com/ghr

cells. This network stimulates not only the
transcription of its own genes, but also the expression
of other key genes, including FGF4 and Z{p42/Rex1
[51]. Recently, several studies have also reported
aberrant expression of Oct4 and Sox2 in various
malignant tissues or cell lines [52-55]. High levels of
Oct4 increased malignant potential with a more
primitive and aggressive tumor phenotype, while low
Oct4 expression resulted in a degraded malignant
phenotype with a more differentiated morphology [56].
Yuan [57] found that Sox2 and Oct4 were expressed in
both hepatocellular carcinoma tissues and cell lines,
and that clone formation and invasiveness of cancer
cells decreased after downregulating them. Sox2 and
Octdplay key roles in HCC [58], and several
hepatocellular carcinoma characteristic genes are
controlled by Oct4 [59], which is important for the
self-renewal of hepatocellular carcinoma stem cells
and tumor metastasis [60-62]. In addition, high levels
of Sox2 and Oct4 were found to be associated with
poor prognosis in HCC patients [63,64]. It is important
to note that Oct4 and Sox2 are involved in
tumorigenicity and drug resistance as key transcription
factors [65-67]. Sox2 and Oct4 overexpression reduces
chemotherapy sensitivity [68] and is an important
factor in tumor resistance to Cisplatin. For example, in
studies on Cisplatin resistance, it was found that lung
cancer cells transfected with Oct4 increased their
resistance to Cisplatin [69], as well as in liver cancer
cells, by mechanisms that may be related to activation
of TCL1, AKT and ABCG?2 [70]. In addition, increased
expression of Sox2 similarly increased Cisplatin
resistance in advanced hepatocellular carcinoma [71].
Cisplatin resistance was also found in the hepatoma
cell line MHCC97-L overexpressing Oct4 plus
NANOG, while melanoma cells overexpressing Oct4
had not only higher Cisplatin resistance but also
stronger proliferative capacity [72]. In contrast, Oct4
knockdown increased the sensitivity of tumors to
Cisplatin [69, 73].

So, is the mechanism by which Ba increases
Cisplatin sensitivity also related to its inhibition of
tumor stemness in HB? For this reason, we further
investigated the effect of Ba on the stemness of tumor
cells. Our study found that Ba reduced the rate of clone
ball formation in hepatoblastoma and significantly
inhibited Sox2 and Oct4 protein expression at the
protein level. Again, these effects were not observed in
hepatocellular carcinoma Hep 3B cells. This suggests
that Ba increases the chemosensitivity of
hepatoblastoma to Cisplatin by decreasing the tumor
stemness of hepatoblastoma, and that this effect is
selective for tumor type and does not affect
hepatocellular carcinoma.

Finally, although we have shown that Ba inhibits the
malignant phenotype of hepatoblastoma and increases
the chemosensitivity of Cisplatin, this may be related
to the inhibition of Sox2 and Oct4 protein expression
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and reduction of their stemness potential. However, Ba
did not show the same effect in Hep 3B cells, and the
exact mechanism on Hep G2 cells is not yet clear, and
we need to investigate further in the future.
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