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Abstract

AIM: To observe the effects of sargentgloryvine stem
extracts (SSE) on the hepatoma cell line HepG-2 in vitro
and /n vivo and determine its mechanisms of action.

METHODS: Cultured HepG-2 cells treated with SSE
were analysed by 3-(4,5-Dimethyl-thiazol-2-yl)-2,5-
Diphenyltetrazolium bromide and clone formation assay.
The cell cycle and apoptosis analysis were conducted by
flow cytometric, TdT-Mediated dUTP Nick End Labeling
and acridine orange/ethidium bromide staining methods,
and protein expression was examined by both reverse
transcriptase-polymerase chain reaction and Western blot-
ting. The pathological changes of the tumor cells were ob-
served by haematoxylin and eosin staining. Tumor growth
inhibition and side effects were determined in a xenograft
mouse model.
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RESULTS: SSE treatment could not only inhibit HepG-2
cell proliferation in a dose- and time-dependent man-
ner but also induce apoptosis and cell cycle arrest at
the S phase. The number of colonies formed by SSE-
treated tumor cells was fewer than that of the controls
(P < 0.05). SSE induced caspase-dependent apoptosis
accompanied by a significant decrease in Bcl-xlI and
Mcl-1 and elevation of Bak expression (P < 0.05). Tu-
mor necrosis factor o in the xenograft tumor tissue and
the liver functions of SSE-treated mice showed no sig-
nificant changes at week 8 compared with the control
group (P > 0.05). Systemic administration of SSE could
inhibit the HepG-2 xenograft tumor growth with no ob-
vious toxic side effects on normal tissues.

CONCLUSION: SSE can induce apoptosis of HepG-2
cells in vitro and in vivo through decreasing expression
of Bcl-xI and Mcl-1 and increasing expression of Bax.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Although significant progress has been made over the
past decades in cancer prevention and treatment, the
development of effective treatment regimens remains
one of the greatest challenges in the area of cancer che-
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motherapy. Recently, plant-derived natural products are
becoming important as anti-cancer derivatives, includ-
ing vincristine, vinblastine, paclitaxel and camptothecin,
which are invaluable contributions of nature to modern
medicine . However, the quest to find novel therapeutic
compounds for cancer treatment is a never-ending ven-
ture, and diverse plant species are being studied to identify
prospective anti-cancer agents”™’. Sargentgloryvine stem
of Sargentodoxa cunneata (Oliv.) has been widely used as an
ingredient in Chinese medicine according to the Chinese
herbal medicine principles for thousands of years in the
treatment of several kinds of diseases, such as chronic
pelvic cavity inflammation, rheumatism and appendicitis.
Sargentgloryvine stem extract (SSE) as a chemotherapeu-
tic adjuvant can enhance the efficacy and ameliorate the
side effects of cancer chemo- or radio-therapy. Because
SSE has been used in Chinese herbal medicine as a bioac-
tive constituent in a complex herbal mixture, an important
question 1s whether its biological activity can be largely or
exclusively ascribed to one or more individual compounds
present in this herb. To address this question, we prepared
SSE and studied its effects. Our previous research showed
that SSE possesses potent anticancer activities”. However,
the molecular mechanisms underlying the anticancer ef-
fects of SSE are pootly understood and need to be eluci-
dated. To identify potential anticancer mechanisms of SSE
in human hepatocellular carcinoma (HCC), the molecular
effects of SSE on HepG-2 cells were examined. Down-
regulation of the two anti-apoptotic Bcl-2 family proteins
Bel-xl and Mcl-1 may be responsible for antiproliferative
and cell apoptotic effects of SSE on HepG-2 cells. Mean-
while, HepG-2 xenograft nude mice treated systemically
with SSE were also monitored in tumor growth inhibi-
tion and toxicity iz vivo. The purpose of this study was
to observe the effects of SSE on the hepatoma cell line
HepG-2 in vitro and in vive, and preliminarily analyse its
mechanisms of action.

MATERIALS AND METHODS

Materials

SSE was extracted from 10 g dried powder of Sargentglory-
vine stem in a rotary shaker with 200mL of 50 mI./L eth-
anol at 60°C for 24 h. The extract was then filtered, con-
centrated using a rotary evaporator to remove the solvent,
and finally lyophilised in a freeze-dryer to obtain crude
freeze-dried powder. The same batch of SSE was used in
all studies in order to keep the results reliable. The pow-
der was dissolved in DMEM culture medium at a stock
solution of 5 g/L for further use. The hepatoma cell line
HepG-2 was preserved in our laboratory. Specific path-
ogen-free male athymic BALB/c nude mice of 6-7 wk
of age with a body mass of 20-30 g were purchased from
the Animal Experimental Centre of the Fourth Military
Medical University. HepG-2 cells were cultured in DMEM
supplemented with 100 mL/L foetal calf serum, 100 kU/L
penicillin, 0.1 g/L streptomycin and 250 ug/L ampho-
tericin B, incubated at 37°C in a humified atmosphere of
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50 mI./L carbon dioxide. The primers for PT-PCR detec-

tion of transcript are described in Table 1.

Methods

Cell viability and clone formation assay: HepG-2
and ECV304 cells (control cells) were cultured in 96-well
plates at a density of 3 X 10° cells/L with 100 pL per well
in DMEM. Cells were treated with 1.5, 15, 45, 60 and
90 mg/L SSE for 6, 12, 24, 36 and 48 h or medium only
as a control (DMEM-treated) group. After incubation, cell
proliferation was detected by 3-(4,5-dimethyl-thiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) assay, and cyto-
toxicity was studied with a commercial assay kit (Beyotime
Biotechnology, China) following the manufacturer’s in-
structions. Absorbance was measured at 570 nm using the
Bio-Rad 550 microplate reader. The protracted cell growth
curves and the inhibition of cell growth were calculated
based on the absorbance (A4) value as follows: inhibitory
rate = (1-Aueated/ Acontrol growp) X 100%. For the colony forma-
tion assay, a total of 3 X 107 HepG-2 and control cells, and
ECV304 tumor cells were plated in 75 mm culture dishes
and treated with SSE at a concentration of 30 mg/L. After
incubation for an additional 10-14 d, the cells were fixed
with methanol and stained with 1 g/L crystal violet (Sigma,
USA), and colonies of > 50 cells were manually counted.
All experiments were performed in independent triplicates.

Cell apoptosis and cycle analysis: For apoptosis,
HepG-2 cells and ECV304 cells were treated with SSE
at concentrations of 15, 30 or 60 mg/L, or no drug as
a control for 24 h. The cells were harvested and washed
twice with cold PBS and resuspended in binding buffer.
FITC-labelled annexin V and propidium iodide (PI) were
added and incubated for 10 min at room temperature, and
the cell suspensions were immediately analysed by flow
cytometry. For cell cycle detection, the cells treated with
45 mg/1. SSE for 24 h were fixed with 700 mL/L cold
ethanol and resuspended in phosphate-buffered saline
containing 20 mg/L. PI and then analysed for PI fluores-
cence intensity by flow cytometry to measure the cellular
DNA content. The HepG-2 cells were suspended in
75 mm plates and treated with SSE at a concentration of
45 mg/L for 24 h or an equal volume of culture medium
as the control. The total volume of each well was one mL.
The cells were collected, and a TdT-Mediated dUTP Nick
End Labeling assay (Keygen Biotech Co., Ltd., Nanjing,
China) was performed as suggested by the manufacturer to
detect the incorporation of labelled nucleotides into DNA.
At least 300 cells were counted under a light microscope,
and apoptotic cells were identified. All experiments were
performed in triplicate. The negative control cells were set
up with no TdT enzyme added, and positive control cells
were pretreated with DNase during the staining process.

Apoptosis quantification and Aym detection: HepG-2
cells were cultured in 6-well plates and treated with SSE at
a concentration of 45 mg/L for 24 h. Acridine orange/
cthidium bromide staining was performed following the
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Gene Sense sequence 5'-3' Antisense sequence 5'-3"'

B-actin GACTTAGTTGCGTTACACCTTTC TGCTGTCACCTTCACCGTTC

Bax ATGGACGGGTCCGGGGAG TCAGCCCATCTTCTTCCAGAT

Bak ATGGCTTCGGGGCAAGGC TCATGATTTGAAGAATCTTCGTACC
Bal-2 ATGGCGCACGCTGGGAGAACG GTACTCAGTCATCCACAGGGC
Bel-xl ATGTCTCAGAGCAACCGGGAGCT TCATTTCCGACTGAAGAGTGAGC
Mecl-1 TGCCGCTGCTGGAGTTGGT TTACAGTAAGGCTATCTTATTAGAT
Bcl-w CTCTGGTGGCAGACTTTGTAG CCGTCCCCGTATAGAGCTGTGA
Bcl-b ATGGCCGACTCGCAGGACCCA TTATAAACGTTTCCATATAAAA
BIf-1 ATGAGTGATCCAGAAACCAG TTAATCCTCTTCTGAACTTTCA

manufacturer’s instructions (Keygen Biotech Co., Ltd.,
Nanjing, China). Acridine orange is a vital dye and can stain
both live and dead cells. Ethidium bromide can only stain
the cells that have lost membrane integrity. Live cells appear
uniformly green, while eatly apoptotic cells stain green but
contain bright green dots in the nuclei as a consequence of
chromatin condensation and nuclear fragmentation. Late
apoptotic cells incorporate more ethidium bromides and
therefore stain orange and show condensed and often frag-
mented nuclei. At least 300 cells were counted under a fluo-
rescence microscope to quantify apoptosis. All experiments
were performed independently in triplicate. Additionally,
HepG-2 cells were harvested following treatment with SSE
at 45 mg/L for 12 and 24 h. After washing twice with PBS,
1 % 10° cells were incubated with 10 mg/L of Rh123 (Sigma,
USA), a cationic lipophilic fluorochrome that is taken up
by mitochondria in proportion to the Aym, for 30 min at
37°C. Fluorescence intensities were determined by flow cy-
tometry (Becton Dickinson Inc., USA).

Gene expression study: Total RNA from 1 X 10° SSE-
treated (45 mg/L for 24 h) HepG-2 cells and control cells
were extracted by Trizol™ reagent (Invitrogen, USA), and
1 pg total RNA was used to synthesise cDNA with the su-
perscript first-strand synthesis kit (Takara BioTechnology,
Dalian, China) following the manufacturer’s instructions.
One microliter cDNA was used to amplify the specific
genes by reverse transcriptase-polymerase chain reaction
(RT-PCR). To normalize cDNA loading, the F-actin gene
was also amplified from each sample. RT-PCR was per-
formed with the primers listed above. HepG-2 cells treated
with SSE (45 mg/L for 24 h) and control cells were hat-
vested by suspension in lysis buffer. The cell extracts were
clarified by centrifugation, and the protein concentrations
were determined using the Bio-Rad protein assay kit. Each
protein extract (25 pg) was electrophoresed on a 100 g/L
SDS-polyacrylamide gel, transferred to a membrane and
blocked in 50 g/I. skimmed milk in tris buffered saline-
Tween 20 for 1 h at room temperature. Membranes were
probed with anti-Bax, -Bak, -Bcl-xl, -Mcl-1, -caspase-8, -cas-
pase-9, -cytochrome C and -B-actin antibodies overnight at
4°C. Primary antibodies were removed, and the blots were
extensively washed with TBS-T three times. Blots were then
incubated for 1 h at 37°C with the secondary antibodies in
10 g/L skimmed milk dissolved in TBS-T. After removal
of the secondary antibody, blots wete extensively washed
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and developed using the enhanced chemiluminescence kit
in the datk (Santa Cruz Biotechnology). The primaty an-
tibodies used in this experiment were monoclonal mouse
anti-human Bax, Bcl-xl, Mcl-1, cytochrome C, caspase-8
and-9 (latter two from Abcam, UK) and B-actin and poly-
clonal goat anti-human Bak (Santa Cruz). Goat anti-mouse
and rabbit anti-goat IgG coupled to horseradish peroxidase
(Santa Cruz Biotechnology) were used as secondary anti-
bodies for detection of protein expression.

Solid tumor growth assay: Athymic BALB/c nude
mice were housed in laminar flow cabinets under specific
pathogen-free conditions. All animal studies were pet-
formed in compliance with the Institutional Guidelines
of the Fourth Military Medical University. Aliquots of
1.0 x 10° HepG-2 cells were suspended 1:1 in PBS and
subcutaneously inoculated into the right flank of each
mouse. When 300 mm’ tumors were observed, the mice
were randomly assigned to two groups (# = 5). The mice
of the treatment group received 18 mg/kg SSE suspended
in 50 ul. DMEM, and the mice of the control group were
treated with an equal volume of DMEM via vena caudalis
injection every 2 d for 14 d. The tumor volume was mea-
sured each time before SSE administration with callipers
using a standard formula as follows: width® x length X 0.5.
An average tumor volume per mouse was used to calculate
the group mean tumor volume * SD (# = 5). Mice were
sacrificed 24 h after the last administration of SSE to har-
vest the tissues of tumors and the heart, liver, spleen, kid-
neys and lungs. All tissues were then fixed in 40 g/L para-
formaldehyde overnight and sectioned, and haematoxylin
and eosin staining was performed to identify the toxicity
of SSE in vive. The supernatants of nude mice xenografts
were preserved at -70°C. After protein concentration de-
termination, tumor necrosis factor oo (INFa) levels were
detected by ELISA in tumor tissues from nude mice ac-
cording to the manufacturer’s instructions. Liver function
(aspartate aminotransferase and alanine aminotransferase)
and kidney function (creatinine) were also detected.

Statistical analysis
All statistical analyses were performed using SPSS13.0.
Data were expressed as mean + SD. Comparisons among
all groups were performed with the one-way ANOVA
analysis of variance test. Differences were considered sig-
nificant at P < 0.05.
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Figure 1 Effects of sargentgloryvine stem extract on HepG-2 viability in
vitro (MTT assay). HepG-2 and ECV304 cells were treated with sargentglo-
ryvine stem extract (SSE) at five concentrations in five different time points.
MTT assay showed that cell proliferation inhibition rates were enhanced with
increased SSE concentration and treatment time in HepG-2 cells but not in
ECV304 cells. Experiments were repeated in triplicate.

RESULTS

Proliferation and colony formation

SSE-treatment at concentrations of 1.5 and 15 mg/L
showed no significant growth inhibition of HepG-2 cells,
but higher SSE concentrations of 30, 60 and 90 mg/L sig-
nificantly inhibited the proliferation of the HepG-2 cells
(Figure 1). At an SSE concentration of 30 mg/L, the inhi-
bition rate (mean * SD) increased with treatment time; the
rates were 5.0 = 1.4, 13.7 £ 2.7, 233 + 6.0, 342 + 53 h
and 53.7 £ 3 at 6, 12, 24, 36 and 48 h, respectively (P < 0.05).
All concentrations showed no obvious growth inhibition
on ECV304 cells. Additionally, the number of colonies of
SSE treated HepG-2 cells was lower than that of the con-
trol cells (261 £ 16 25 492 £ 21, Student’s # test, P < 0.05),
but no difference was observed on the plates of ECV304
cells. Finally, SSE treatment at 45 mg/L for 24 h signifi-
cantly increased the proportion of S phase HepG-2 cells
from 17.8 £ 1.9 to 63.3 £ 3.3 (P < 0.05), but decreased the
proportion of Go/Gt phase and Gz2/M phase cells.

SSE-induced apoptosis

SSE treatment of HepG-2 cells increased the apoptosis
rates in a dose-dependent manner (0.2%, 4.7%, 9.5%,
28.7%, as analysed by flow cytometry) (Figure 2). Western
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blotting analysis showed that SSE treatment (45 mg/L)
for 24 h significantly increased caspase-9 but not caspase-8
cleavage (Figure 3), indicating that SSE induces apoptosis
through the intrinsic pathway. Additionally, SSE-treated
HepG-2 cells lost Aym, as indicated by a decrease in
Rh-123 fluorescence (Figure 4), which was significantly
weaker than that of the control cells. Consistent with the
results of fluorescence microscopy above, Western blotting
analysis demonstrated that the expression of cytochrome
C in plasmosin was also altered in SSE-treated HepG-2
cells (Figure 3).

Gene expression

In SSE-treated (45 mg/1) HepG-2 cells, the expression
of Bak but not Bax was significantly increased, while
the expression levels of Bcl-xl and Mcl-1 were signifi-
cantly down-regulated compared with the control cells
(Figure 5A). Western blotting analysis further confirmed
the up-regulation of Bax and down-regulation of Bcl-xl
and Mcl-1 (Figure 5B).

Xenograft growth in mice

Compared with DMEM-treated mice, i.v. administration
of 18 mg/kg SSE every 2 d for 14 d led to an inhibition
of HepG-2 cell growth (Figure 6). No lesions were found
in the heart, liver, spleen, lungs or kidneys in SSE-treated
xenograft mice, and their functions were also normal.
Compared with the control group, the TNFa levels in
SSE-treated tumor tissue showed no significant difference
at week 8 (9.9 + 6.8 mg/L 9.1 £ 5.7 mg/L, P > 0.05).
In addition, the food intake, mental status and activities
were similar in the two groups during the treatment.

DISCUSSION

Recently, the discovery of active compounds from natu-
ral products has gained considerable attention as a new
source of anticancer drugs[(”w]. The quest to find novel
therapeutic compounds for cancer treatment is a nevet-
ending venture. Sargentgloryvine stem, a traditional Chi-
nese medicine, has been used for thousands of years in the
treatment of several inflammatory diseases. Recently, we
have successfully developed a novel extract from sargent-
gloryvine stem SSE that has a potent anticancer activity on
HCC cells". However, the molecular mechanisms undetly-
ing the anticancer effects of SSE have not been elucidated.

Our research shows that SSE can induce apoptosis of
the hepatoma cell line HepG-2 7 vitro and in vivo, and its
mechanism of action may be through decreasing expres-
sion of Bcl-xl and Mcl-1 and increasing expression of Bax.
Compared with the control group, TNFq in the tumor
tissue and liver function in SSE-treated mice had no sig-
nificant changes at 8 wk (P > 0.05). In addition, this study
provides evidence that SSE may be a potent therapeutic
agent in the treatment of HCC without obvious toxic side
effects.

In this study, the inhibitory effect of SSE on HepG-2
cells was tested, and ECV304 cells as the control were
also studied. It was demonstrated that SSE profoundly
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Figure 2 Apoptosis of sargentgloryvine stem extract-treated HepG-2 cells (x 400). HepG-2 and ECV304 cells were treated with sargentgloryvine stem extract
(SSE) at a concentration of 45 mg/mL for 24 h. Flow cytometry showed that apoptosis rate was increased obviously compared with the non-treated control cells, P < 0.05;
while ECV304 cells did not show obvious diversity, P > 0.05. Positive signals in nucleus were observed obviously in SSE-treated HepG-2 cells by TdT-Mediated dUTP

Nick End Labeling (TUNEL) and acridine orange/ethidium bromide (AO/EB) assays.
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Figure 3 Caspase-8, caspase-9 and cytochrome C in sargentgloryvine
stem extract-treated HepG-2 cells. Significantly up-regulated cleavage was
found in caspase 9 but not in caspase 8 in HepG-2 cells treated with 45 mg/L
sargentgloryvine stem extract (SSE) for 24 h. Cytochrome C in plasmosin was
notably increased. P < 0.05.

inhibited the growth of HepG-2 cells in a concentration-
and time-dependent manner but not in ECV304 cells.
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MTT and colony formation assays indicate that SSE pos-
sesses specific anti-HCC cell activity rather than general
cytotoxicity. Additionally, the study suggested that SSE
may be safe for normal cells, thus, SSE may have advan-
tages for clinical application.

To reveal the mechanisms of the inhibitory effect of
SSE on HepG-2 cells, changes in the cell cycle were ana-
lysed. It was demonstrated that the cell cycle of HepG-2
cells was blocked at S phase after 45 mg/L SSE treatment
for 24 h, which indicated that the growth inhibition by SSE
might be, in part, due to cell cycle arrest. Because cell cycle
arrest is always accompanied with cell apoptosis, we ana-
lysed apoptosis in the SSE-treated cells. The data showed
that SSE treatment induced cell apoptosis, and the apop-
tosis rates increased with increasing SSE concentrations' .
More significantly, the induction of apoptosis by SSE in
HepG-2 cells was observed at an initial concentration of
30 mg/L within 24 h, further suggesting the safety of SSE
for systemic use in the treatment of HCC. It is known that
apoptosis is regulated by two main pathways: the extrinsic
pathway, which is initiated by the binding of ligands to spe-
cific death receptors on the cell surface, and the intrinsic
pathway, which is initiated in mitochondria"*". To under-
stand the major 7z vivo pathway through which SSE induces
HepG-2 cell growth suppression and apoptosis, the ex-
pression of caspase-8 and caspase-9, which play important
rolesin apoptosis triggered by vatious proapoptotic signals,
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24 h

Figure 4 Rh-123 fluorescence in sargentgloryvine stem extract-treated HepG-2 cells (x 400). Flow cytometry showed that fluorescent intensities in sargentgloryvine
stem extract (SSE)-treated (45 mg/L) cells for 12 h maintained their Aym and only displayed minor changes in Rh-123 fluorescence. In contrast, SSE-treated (45 mgiL)

cells for 24 h, fluorescent intensities were significantly weaker than control cells.
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B-actin
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Figure 5 Gene expression in sargentgloryvine stem extract-treated HepG-2 cells. A: Semi-quantitative reverse transcription polymerase chain reaction (RT-PCR)
showed that the expression of Bak but not Bax was significantly increased in HepG-2 cells treated with 45 mg/L sargentgloryvine stem extract (SSE) for 24 h, and the
expression of Bel-xI and Mcl-1 was significantly down-regulated; B: Western-blotting confirmed the SSE induced gene expression changes with up-regulated Bak and

down-regulated Bcl-xl and Mcl-1 in HepG-2 cells.
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Figure 6 Tumor growth inhibition by systemic sargentgloryvine stem
extract-treatment in vivo. HepG-2 xenograft tumor (approximately 300 mm?)
growth in Athymic BALB/c nude mice injected with 50 L of 18 mg/kg sargent-
gloryvine stem extract (SSE) or DMEM-control every 2 d for 14 d. The tumor
size was measured and the tumor volume was calculated as: width® x length x
0.5.P < 0.05, °P < 0.01 vs DMEM control.
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were studied™. The results showed that 45 mg/L SSE
treatment for 24 h significantly increased caspase-9 but not
caspase-8 expression, indicating that SSE-induced apopto-
sis may be through the intrinsic pathway.

The intrinsic pathway for apoptosis involves several
steps including mitochondrial membrane permeabiliza-
tion and release of cytochrome C, followed by caspase-9
activation™'". Our results showed that treatment with
SSE at 45 mg/L for 24 h led to loss of Aym as indicated
by a decrease in Rh-123 fluorescence. SSE also induced
cytochrome C release from the mitochondria to cytosol in
HepG-2 cells. Taken together, these results further con-
firmed that SSE may directly trigger the intrinsic pathway
to induce the mitochondrial pathway for apoptosis in
HCC cells.

Previous studies have shown that in apoptotic cells,
anti-apoptotic be-2 members are often inactivated whereas
pro-apoptotic members, such as bax and bak, are activated
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and oligomerized in the mitochondria outer membrane.
This triggers mitochondrial membrane permeabiliza-
tion and release of soluble apoptogenic factors such as
cytochrome C into the cytosol, which results in caspase
activation' """, Further studies revealed that 45 mg/L. SSE
treatment significantly decreased Bel-xl and Mcl-1 expres-
sion and increased Bak expression and led to mitochondria
endomembrane action. Finally, it was confirmed that SSE-
induced HepG-2 cell apoptosis is mediated through the
bel-2 pathway. These results demonstrated that SSE-induced
apoptosis is mediated primarily by down-regulated expres-
sion of Bcl-xl and Mcl-1, which led to the release of Bak
and ultimately activated the intrinsic apoptosis pathway.

In addition to inducing tumor cell apoptosis, systemic
injection of SSE into HepG-2 xenografted mice inhib-
ited tumor growth and significantly minimised tumor size
but caused no obvious pathological changes in the heart,
lungs, liver, spleen or kidneys. The levels of TNFq in the
tumor tissue and liver function tests suggest that SEE
treatment is relatively safe for the mice.

In conclusion, our tesearch shows that the extract of
the Chinese herb sargentgloryvine stem has 7 vitro anti-
cancer effects including inhibition of proliferation and in-
duction of apoptosis in the hepatoma cell line HepG-2 by
mechanisms involving expression of Bcl-2 family proteins
activating the intrinsic mitochondria apoptosis pathway.
Moreover, an 7 vivo solid tumor growth assay further con-
firmed that systemic administration of the extract could
inhibit tumor growth with little cytotoxicity to normal
tissues. These 7 vitro and in vivo studies provide evidence
urging the development of SSE as a novel regimen for

human HCC.
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Background
Plant-derived natural products have become available such as anticancer de-
rivatives of vincristine, vinblastine, paclitaxel and camptothecin.

Research frontiers

Sargentgloryvine stem extract (SSE) as a chemotherapeutic adjuvant can en-
hance the efficacy and ameliorate the side effects of cancer chemo- or radio-
therapy. However, the effect of SSE on the human hepatocellular carcinoma
(HCC) cells remains unknown.

Innovations and breakthroughs

This study showed that SSE treatment was not only able to inhibit the prolifera-
tion of human HCC cell HepG-2 cells in a dose and time dependent manner,
but also induce apoptosis and cell cycle arrest at S phase.

Applications

SEE is able to inhibit proliferation of human HCC cells and is relatively safe for
the mice, and therefore it has a great potential to be a therapeutic agent in the
treatment of HCC.

Terminology

SSE: Sargentgloryvine stem is the dried vine stem of Sargentodoxa cuneata
(Oliv.) and has been widely used as an ingredient in formulated Chinese medi-
cine for thousands of years in the treatment of diseases such as chronic pelvic
cavity inflammation, rheumatism and appendicitis.
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Peer review

The paper by Wang et al addresses an important issue, i.e. novel options for
systemic therapy of HCC. In general, the paper is well written, the methods
used are sound and the described approach is of potential interest.
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