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Abstract: This study is to investigate the effects of brucea javanica oil emulsion (BJOE) combined with transcatheter
hepatic arterial chemoembolization (TACE) on primary liver cancer (PLC) and the related mechanisms. Totally 64
PLC patients were divided into the TACE monotherapy and BJOE/TACE combination therapy groups. The short- and
long-term efficacies, and the toxicity and tolerability profiles, of these treatments were evaluated. The serum lev-
els of soluble Fas (sFas) and soluble Fas ligand (sFasL) were detected with ELISA. For the short-term efficacy, the
response rate (RR) in the TACE monotherapy and BJOE/TACE combination therapy groups were 50% (16/32) and
78.12% (25/32), respectively. Survival analysis showed that, the combination therapy significantly elevated the
1-, 2-, and 3-year survival rates of PLC patients, compared with the monotherapy. No significant differences were
observed in the toxicity and tolerability profiles between these therapies. ELISA showed that, the serum sFas/sFasL
levels were significantly increased in PLC patients. At 1 m after the combination therapy, the serum sFas/sFasL
levels were significantly higher than before treatment. At 3 m and 6 m after treatment, the serum sFas/sFasL levels
were gradually declined. The short- and long-term efficacies of the BJOE/TACE combination therapy for PLC are
superior to the TACE monotherapy. The combination therapy could promote liver cancer cell apoptosis by regulat-
ing the expression of sFas/sFasL. Serum sFas/sFasL levels might be used as the predictive marker for the disease
pathogenesis and prognosis, and the treatment efficacy.

Keywords: Primary liver cancer (PLC), brucea javanica oilemulsion (BJOE), transcatheter hepatic arterial chemo-
embolization (TACE), combination therapy, sFas/sFasL

Introduction

Primary liver cancer (PLC) is one of the common
malignant tumors in China, which is character-
ized by the occultonset, high malignancy, rapid
progression, short survival time, and difficulty
of treatment [1]. In recent years, the incidence
of PLC in China has been continuously going up,
and the annual new-onset cases in this country
account for 55% of the world’s total amount [2].
Moreover, up to 300 thousand PLC patients die
in China each year, accounting for more than
half of all the PLC-induced deaths world wide
[3]. Currently, the transcatheter hepatic arterial
chemoembolization (TACE) represents one of
the major treatment options for patients with
advanced PLC, who are not suitable for the sur-

gical resection [4]. However, the outcomes of
TACE are always unsatisfactory due to the high
recurrence rate. Therefore, numerous experi-
mental and clinical studies are trying to improve
the treatment outcome of advanced PLC, main-
ly focusing on controlling the clinical symptoms
and reducing the adverse effects.

The Fas system plays an important role in regu-
lating cell apoptotic process [5]. Fas, also
known as Apol or CD95, is a type | transmem-
brane glyco protein belonging to the tum or
necrosis factor receptor (TNFR)/nerve growth
factor receptor (NGFR) family. Fas antigen main-
ly exists in the form of membrane receptors.
However, soluble Fas (sFas) could also be
detected in the cytoplasm and serum due to the
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lack of the transmembrane domain resulting
from mRNA splicing. The sFas could bind to
Fasligand (FasL) and block the interaction
between Fas and FasL, there after inhibiting
cellular apoptosis. It has been shown that the
expression level of Fas is down-regulated in
liver cancer cells, while the serum sFas level is
elevated in patients with PLC [6].

Brucea javanica oil emulsion (BJOE) is a tradi-
tional Chinese medicine. It has been shown
that BJOE could directly kill the cancer cells by
up-regulating the tumor suppress or genes [7].
Moreover, BJOE has also been found to reverse
the tumor cell resistance to chemotherapy and
improve the body immunity, without significant
adverse effects [8]. The therapeutic effects of
BJOE on PLC, especially in combination with
TACE, have not yet been fully elucidated. In this
study, the effects of BJOE/TACE combination
therapy on PLC patients and the related mecha-
nisms were investigated. These patients were
treated with TACE monotherapy or BJOE/TACE
combination therapy, and the short- and long-
term efficacies, as well as the toxicity and toler-
ability profiles, of these treatments were evalu-
ated. The serum sFas/sFasL levels were also
determined and analyzed.

Materials and methods
Patients and grouping

Totally 64 patients with advanced PLC (40
cases of primary cancer and 24 cases of recur-
rence) were included in this study, who had
been admitted to our hospital, from Jan 2008
to Dec 2010. PLC was confirmed by biopsy and
clinical diagnosis (at least two kinds of imaging
examination, combined with the detection of
tumor-specific marker a-fetoprotein, AFP),
excluding other malignant metastatic tumors.
The inclusion criteria were as follows: (1) unre-
sectable PLC cases; (2) although resectable,
unwilling to or could not take the surgery (due
to advanced age, cardiopulmonary dysfunction,
and severe cirrhosis, etc.); (3) non-disseminat-
ed cancer, with no more than 4 tumors detect-
ed with CT or digital subtraction angiography
(DSA) (maximum diameter of no more than 10
cm); (4) with good general condition, i.e., KPS
>70; (5) class A or B, according to Child-Pugh
classification of liver function; (6) without infe-
rior venacavaor portal vein thrombosis (PVTT);
(7) without extra hepatic metastases, jaundice,
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orascites; (8) with available follow-up data.
Prior written and informed consent were
obtained from every patient and the study was
approved by the ethics review board of the Yidu
Central Hospital of Weifang.

These PLC patients were divided into (1) the
TACE monotherapy group (including 20 cases
of primary cancer and 12 cases of recurrence),
in which subjects received TACE treatment
alone, and (2) the BJOE/TACE combination
therapy group (including 20 cases of primary
cancer and 12 cases of recurrence), in which
subjects received the BJOE/TACE combination
therapy. Another 30 healthy subjects were used
as the normal control group.

Therapeutic treatments

With the support of the DS Adevice, PLC
patients were subjected to the percutaneous
femoral artery puncture using the Seldinger
technique. 4-5-FRH, Yashiro, or Cobra catheter
was inserted into the hepatic artery. The infor-
mation of tumor size, position, feeding artery
distribution, and with or without arteriovenous
fistula, was obtained with the DSA angiography.
Amicro-catheter was inserted into the target
vessel, and the following substances were
slowly injected through the catheter under fluo-
roscopic monitoring: 5-20 mL ultra liquid
iodized oil, 4-10 mg mitomycin C (MMC), 25-100
mg carboplatin (CBP), 10-30 mg 4’-epi-adriam-
ycin (EF-ADM), and gelatin sponge or PVA parti-
cle suspension. For the combination therapy
group, 30-60 mL BJOE was also injected. The
administration dosage depended on the tumor
size and the liver function status. When the
angiography following embolization indicated
that the majority of tumor blood vessels were
blocked, the catheters heath was removed,
and the puncture site was bandaged. For the
combination therapy group, the daily intrave-
nous infusion of BJOE started at 2 d after TACE,
and lasted for 15 d. For the TACE monotherapy
group, PLC patients did not receive the arterial
embolism and intravenous infusion of BJOE.
Aftert reatments, these patients were subject-
ed to regular monitoring of the liver/kidney
function and AFP, as well as the CT scan. The
treatment was repeated every 3-4 w. Each
patient received to at least 3 cycles of treat-
ment. Inaddition, these PLC patients also
received supportive treatments, including the
prophylactic antiemetic treatment before TACE,
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Table 1. Baseline characteristics of the PLC patients

Clinical indexes BIOE/TACE com- TACE mo- 2 P
bination therapy notherapy

Case 32 32 - -

Average age (y) 50.9+9.5 56.1+12.5 - 0.097
Sex (male/female) 26/6 24/8 1.012 0.314
HBsAg (negative/positive) 29/3 30/2 0.024 0.878
Child-Pugh classification (A/B) 19/13 22/10 0.049 0.825
Tumor number (single/multiple) 23/9 21/11 1.102 0.294
Lesion diameter (<5 cm/>5 cm) 4/28 8/24 0.079 0.778
Serum AFP (ng/mL, <400/>400) 22/10 19/13 1.820 0.177

Okuda (1985) staging (phase I/1l) 20/12 23/9 0.076 0.783

respectively, using the
automatic biochemical
analyzer (AU5400; Oly-
mpus Optical Co, Tokyo,
Japan).

Therapeutic efficacy
evaluation

The therapeutic effica-
cy was evaluated with
telephone and clinic
follow-up, starting from

Abbreviations: BJOE, bruceajavanica oil emulsion; TACE, transcatheter hepatic arterial

chemoembolization.

Table 2. Short-term efficacies of monotherapy and combination thera-

pies [% (case)]

the first treatment of
TACE and/or BJOE in
Mar 2013, and ending
at death or until the fol-
low-up deadline. No
death cases resulted

Group CR PR SD

PD RR from the treatments.

Combination therapy 12.5% (4) 68.8% (22) 21.9% (7) 3.13% (1) 81.3% (26)
3.13% (1) 43.8% (14) 25% (8)

Monotherapy

18.8% (6) 46.9% (15)

The death cases were
mainly caused by the

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, pro-

gressive disease; RR, response rate.

Table 3. Survival analysis of PLC patients after treatment

tumor rupture-induced
bleeding, distant meta-
stasis, organ failure, or
gastrointestinal bleed-
ing due to portal hyper-

Median Average

Survival rate

tension. After all the

treatments, the blood
examination,

Group survival  survival Log-rank test

time (m) time (m) 1-year 2-year 3-year routine
Combination therapy 25 24.8 79.7% 23.0% x*>=6.827
Monotherapy 15 16.5 59.4% 6.8% P=0.009

blood biochemistry ex-
amination, AFP level

postoperative antiemetic treatment (for 1-3 d)
depending on the gastrointestinal condition,
and conventional liver treatment (for 7-10 d).
For the patients with viral hepatitis, antiviral
therapy was needed to keep the virus under
1x108 copies/mL.

Enzyme linked immunosorbent assay (ELISA)

The serum sFas/sFasL levels were detected
with ELISA Kits (Senxiong Biotech, Shanghai,
China), according to the manufacturer’s instruc-
tions, at 1 m, 3 m, and 6 m after treatments.

Liver function assessment

The liver function was assessed by the mea-
surement of serum levels of albumin (ALB),
alanineamino transferase (ALT), and total biliru-
bin (TBIL) with the bromocresol green method,
enzymatic assay, and vanadate method,
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determination, and un-
enhanced/enhanced
CT scan or DSA were regularly performed. The
patient’s condition was reviewed every three
months in the first year of follow-up, every
month in the second year, and twice a month in
the third year.

The short-term efficacy was evaluated accord-
ing to the Response Evaluation Criteriain Solid
Tumors (RECIST) guide line from the World
Health Organization (WHO) [9]: (1) complete
response (CR) was defined as complete tumor
necrosis or disappearance of all tumors, con-
firmed at >4 w; (2) partial response (PR) was
defined as tumor necrosis 250% or the decline
in the product of the longest diameter and the
greatest perpendicular diameter >50%; (3)
improvement was defined as tumor necrosis or
regression >25%, while <50%; (4) stable dis-
ease (SD) was defined as tumor necrosis or
regression <25%, or tumor increase <25%; (5)
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level, and HBsAg (the tumor
with largest diameter was
observed for patients with
multiple lesions). No signifi-
cant differences were noted
between the TACE monother-
apy and BJOE/TACE combina-
tion therapy groups (P>0.05),
indicating that the grouping of
these patients was suitable
for the investigation. At 3 m
after treatments, the short-

Figure 1. Survival curves for the PLC patients after the TACE monotherapy term efficacy was assessed
and the BJOE/TACE combination therapy. Kaplan-Meier survival curve was with unenhanced/enhanced

displayed. The differences in survival time were analyzed by Log-Rank test.

progressive disease (PD) was defined as tumor
increase >25%, or new lesions. Response rate
(RR) was calculated as the sum of CR and PR.
On the other hand, the long-term efficacy was
evaluated by observing the 1-, 2-, and 3-year
survival rates.

The treatment toxicity was observed and
assessed, including fever, abdominal pain, nau-
sea, vomiting, elevated transaminase level,
and bone marrow suppression [10]. Moreover,
whether serious complications occurred or not
was also observed, including acute liver failure,
liver abscess, acute pancreatitis, gall bladder
perforation, abdominal bleeding, pneumotho-
rax, and hemothorax.

Statistical analysis

Data were expressed as mean * SD. The
SPSS17.0 software was used for statistical
analysis. The x? test and t-test were performed
for the group comparison. The Kaplan-Meier
method was applied for the survival estimation,
and the differences were analyzed with the log-
rank test. P<0.05 was considered as statisti-
cally significant.

Results

Short-term efficacy assessment of monothera-
py and combination therapy for PLC

The baseline characteristics of all the patients
with PLC were listed in Table 1, including sex,
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CT scan or DSA. As shown in
Table 2, the response rate
(RR) in the TACE monotherapy group was 50%
(16/32), while the RR in the BJOE/TACE combi-
nation therapy group was 78.12% (25/32)
(compared with the monotherapy group,
P<0.05). These results suggest that the short-
term efficacy of the combination therapy for
PLC patients is superior to the TACE mono-
therapy.

Survival analysis of PLC patients after mono-
therapy and combination therapy

The survival analysis of PLC patients subjected
to TACE monotherapy and BJOE/TACE combina-
tion therapy was performed, and the 1-, 2-, and
3-year survival rates were calculated. Our
results showed that, the 1-, 2-, and 3-year sur-
vival rates in the TACE monotherapy group were
59.4%, 20.3%, and 6.8%, respectively, with the
median survival time of 15 m and the average
survival time of 16.5 m (Table 3). On the other
hand, the 1-, 2-, and 3-year survival rates in the
BJOE/TACE combination therapy group were
79.7%, 52.3%, and 23.0%, respectively, with
the median survival time of 25 m and the aver-
age survival time of 24.8 m (Table 3). Significant
differences in the survival rates were observed
between these two treatments (P<0.05).
Similar results were obtained from the survival
curves (Figure 1). These results suggest that
the BJOE/TACE combination therapy could sig-
nificantly elevate the survival rates of PLC
patients compared with the TACE mono-
therapy.
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Table 4. Toxicity and tolerability profiles of monotherapy and combina-

tion therapies [% (case)]

patients with primary
cancer (compared with

Gastrointesti- Elevated trans- Bone marrow
nal reactions aminase level suppression

Group Fever

the control group, P<
0.05 for sFas and

Combination therapy 31.13% (10) 50% (16)

Monotherapy 37.5% (12) 62.5% (20)
X2 0.195 2.705
P 0.659 0.100

34.4% (11)  62.5% (20)
37.5% (12)

P<0.01 for sFasL), whi-
ch were further elevat-

0,
56.3% (18) ed in patients with re-
0.092 0.029 currence (compared wi-
0.762 0.866 th the control group,

Table 5. Serum levels of sFas and sFasL in normal controls and PLC

both P<0.01; compared
with the primary cancer
group, both P<0.01). As

patients shown in Table 6, when
Group Case sFas (ug/L) sFasL (ug/L) these PLC patients were
Normal control 30 22.56 + 7.82 27.56 + 7.86 treated with the BJOE/
Primary cancer 40 52.18 + 21.98" 87.12 + 2756 TACE combination ther-
Recurrence 24 108.12 + 26.78""#* 318.56 + 140.12""## apy, at 1 m after treat

Note: Compared with the normal control group, "P<0.05, **P<0.01; compared with the

primary cancer group, *#P<0.01.

Toxicity and tolerability profiles of monotherapy
and combination therapy for PLC

The toxicity and tolerability profiles of the TACE
monotherapy and BJOE/TACE combination
therapy in the PLC patients were next investi-
gated. As shown in Table 4, all these 64 PLC
patients had been reported with treatment-
related adverse reactions, mainly including
fever, gastrointestinal reactions (nausea, vom-
iting, fatigue, anorexia, abdominal pain), liver
damage (as indicated by the elevated transami-
nase level), and bone marrow suppression.
These adverse reactions would be attenuated
after proper treatments, such as pyretolysis,
liver and stomach protection, and leukogeni-
caction. However, no severe complications, like
acute liver failure, acute pancreatitis, liver
abscess, gall bladder perforation, abdominal
bleeding, pneumothorax, and hemothorax,
were observed during the treatments. No sig-
nificant differences in the toxicity and tolerabil-
ity profiles were observed between the TACE
monotherapy and the BJOE/TACE combination
therapy.

Serum sFas/sFasL levels in patients with PLC

The serum sFas/sFasL levels, as well as albu-
min (ALB), alanineamino transferase (ALT), and
total bilirubin (TBIL), in these PLC patients were
investigated. As shown in Table 5, compared
with the normal control group, the serum sFas/
sFasL levels were significantly increased in
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ment, the serum sFas/
sFasL levels were sig-
nificantly higher than
before treatment (P<
0.01). At 3 m after treatment, the serum sFas/
sFasL levels were significantly decreased com-
pared with 1 m after treatment (both P<0.05).
The serum sFasL level was comparable to
before treatment, while the serum sFas level
was even lower than before treatment. At 6 m
after treatment, the serum sFas/sFasL levels
were further declined, which were significantly
lower than before treatment (both P<0.05). On
the other hand, no significant differences were
observed in the serum levels of ALB, ALT, and
TBIL in PLC patients between before and after
the combination treatment. These result ssug-
gest that the BJOE/TACE combination therapy
could regulate the serum sFas/sFasL levels in
these PLC patients, which might contribute to
the therapeutic effects on the disease.

Discussion

Currently, surgical resection is still the first
choice for the treatment of PLC [11]. For the
surgical treatment, a better prognosis would be
expected for early diagnosis. However, many
patients might have been found to be associ-
ated with extra hepatic metastasis and portal
vein tumor thrombus formation at the initial
diagnosis of PLC, thus missing the good chance
for the surgical treatment. Although advanced
imaging technique (such as CT and MRI) can
help to confirm the small lesions at the early
stage, the resection rate for liver cancer is still
only 10%-30% [12]. That is because even small
liver cancer might also be accompanied by mul-
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Table 6. Serum levels of sFas, sFasL, ALB, ALT, and TBIL in PLC patients after treatment

Group Case sFas (ug/L) sFasL(pg/L) ALB (g/L) ALT (U/L) TBIL (umol/L)
Before treatment 40 52.26 + 23.12 87.18 + 27.12 34.26 + 5.89 93.18 £ 60.12 52.18 £ 21.36
After BJOE/TACE combination therapy 1 m 40 103.68 + 27.12™ 152.36 + 28.12™ 35.12 + 3.59 89.12 + 36.78 43.26 + 19.12
3m 40 31.28 + 6.78"# 83.56 + 14.89% 3712 +5.36 67.28 +43.12 37.12 + 18.86
6m 40 22.16 + 3.12"##&& 35.16 + 5.18"##&& 34.15+4.51 59.18 + 18.56 32.12 +£20.18
After BJOE monotherapy im 40 82.76 + 25.16™ 140.36 + 21.61" 35.89 + 3.96 91.28 + 35.88 49.64 £ 20.08
3m 40 46.23 + 10.96"#* 81.28 + 14.89# 36.08 £5.16 82.68 +£42.04 43.28 £ 19.92
6m 40 40.22 + 6.18"#&&  70.08 + 6.86"##8&& 34.28 +5.02 60.58 + 19.86 39.58 £ 19.28
After TACE monotherapy im 40 92.58 + 23.06™ 146.72 + 26.08™ 36.28 + 3.08 90.12 + 36.78 50.36 + 18.66
3m 40 42.36 + 7.26"* 80.36 + 13.78% 35.36 + 5.36 80.22 + 38.66 45.32 + 18.86
6m 40 38.28 + 3.06"##&& 6228 + 5,96 ##8& 34.69 +4.51 62.27 £ 20.36 42.38 £ 19.22

Abbreviations: sFas, soluble Fas receptor; sFasL, soluble Fas ligand; ALB, albumin; ALT, alanine aminotransferase; TBIL, total bilirubin. Note: Compared with before treatment,
“P<0.05, ““P<0.01; compared with 1 m after treatment, #*P<0.01; compared with 3 m after treatment, #P<0.01.
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tiple local lesions, early vascular invasion, and
other liver parenchyma diseases such as cir-
rhosis. On other hand, the natural survival time
for patients with unresectable advanced liver
cancer is only 3 to 6 months [13]. The vascular
interventional therapy TACE has currently been
used for the treatment of unresectable
advanced liver cancer [14]. However, the long-
term efficacy is still not satisfactory due to the
incomplete embolization, hepatic arterial varia-
tion, liver’s dual blood supply, and collateral cir-
culation. The 3-year survival rate is even less
than 20% [13]. In recent years, Chinese medi-
cine has gradually become a promising option
for the treatment of advanced PLC and the
improvement of the disease symptoms, espe-
cially for the brucea javanica oil emulsion
(BJOE) and transcatheter hepatic arterial che-
moembolization (TACE) combination therapy.

Liver tumorigenesis and development is associ-
ated with the deficient cellular apoptosis. The
pathogenesis and development of PLC could be
attributed to the imbalance between cell prolif-
eration and apoptosis regulation. The interac-
tion between Fas and FasL is one of the impor-
tant pathways to induce cellular apoptosis. Fas
mainly exist as the membrane receptors, which
bind to extracellular FasL and deliver the apop-
totic signal into the cells. However, the mRNA
splicing process during the Fas gene transcrip-
tion might lead to the deletion of the transmem-
brane domain, ending up with soluble Fas
(sFas) in the tissue fluid and/or serum. The
serum sFas could bind to FasL to fight against
FasL-mFas-mediated cellular apoptosis [15].
FasL is the natural ligand for Fas, which is a
type Il transmembrane protein belonging to the
TNF family. FasL is mainly expressed in activat-
ed T cells, NK cells, several cancer cells, and
some immune privilege areas (such as the
anterior chamber and Sertoli cell surface).
Membrane-bound FasL (mFasL) could be
cleaved into soluble FasL (sFasL) by metalloen-
zyme. The binding of sFas and sFasL could also
induce cellular apoptosis, although with a less
potent inducing effect as mFasL.

It has been shown that the expression level of
Fas was down-regulated in cancer cells from
PLC patients, while the serum sFas level was
elevated in these patients. In line with this, our
results showed that, compared with the control
group, the serum sFas/sFasL levels were sig-
nificantly increased in the PLC patients (either
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with primary cancer or recurrence). These
results suggest that the elevated serum sFas/
sFasL levels might be associated with the dis-
ease pathogenesis. Tumor-specific antigen
might induce the over-expression of Fas in T
cells. The down-regulated expression or
absence of Fas in liver cancer cells would block
the effects of FasL (expressed by activated T
cells) on cancer cells. Instead, they act on T
cells over-expressing Fas and induce apopto-
sis, so that the cancer cells could escape from
the immune surveillance [16]. Moreover, the
Fas-mediated cellular apoptosis might be influ-
enced by various factors and enzymes, includ-
ing Fas-associated phosphatase | on cancer
cells and Fas-associated death domain-like
IL-1B-converting enzyme inhibitory protein
(VFLIP), which bind to Fas and inhibit the Fas-
mediated signal transduction, thereby inhibit-
ing theapoptosis of liver cancer cells.

At present, TACE is the one of the major options
for the treatment of PLC, especially for the
patients with unresectable advanced PLC.
However, complete tumor necrosis occurs in
only 5% of the patients treated with TACE, while
in the other 95% of patients, surviving cancer
cells could be observed within and outside the
tumor capsule, which might lead to recurrence
and severe liver damage [17]. Therefore, combi-
nation therapy has always been applied in the
treatment of the disease to improve the effica-
cy. Chinese medicine has been characterized
by the long-term efficacy,as well as the survival-
prolonging, immunity-enhancing, liver function-
improving, and chemotherapy-induced embo-
lism-reducing effects. BJOE is an oil-in-water
emulsion made from petroleum ether extract
and refined soybean lecithin. BJOE is an anti-
tumor medicine first developed in China, whose
main active ingredients include oleic acid and
linoleic acid. Brucea javanica has been well
known for its heat-clearing and detoxifying,
excrescence-breaking up, hard mass-softening
and -resolving, and dysentery- and malaria-pre-
venting effects. It has been shown by numer-
ous experimental and clinical studies that, as
the cell cycle-non specific anti-tumor agents,
BJOE could directly inhibit and kill the cancer
cells in the GO, G1, S, G2, and M phases, and
significantly inhibit the DNA synthesis in cancer
cells [8].

In this study, totally 64 PLC patients were sub-
jected to TACE monotherapy or BJOE/TACE

Int J Clin Exp Med 2015;8(10): 18954-18962
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combination therapy, and the short-term effi-
cacy was evaluated with unenhanced/
enhanced CT scan at 3 m after treatment. Our
results showed that, the RR (CR+PR) in the
TACE monotherapy group was 46.9% (15/32),
while the RR in the BJOE/TACE combination
therapy group was 81.3% (26/32), with statisti-
cally significant differences between these two
groups. For the long-term efficacy, the 1-, 2-,
and 3-year survival rates in the TACE monother-
apy group were 59.4%, 20.3%, and 6.8%,
respectively, with the median survival time of
15 m and the average survival time of 16.5 m.
On the other hand, the 1-, 2-, and 3-year sur-
vival rates in the BJOE/TACE combination ther-
apy group were 79.7%, 52.3%, and 23.0%,
respectively, with the median survival time of
25 m and the average survival time of 24.8 m.
Taken together, these results suggest that the
both the short- and long-term efficacies of the
BJOE/TACE combination therapy are superior
to the TACE monotherapy.

Based on all the above results, we suppose
that, in the combination therapy, the arterial
embolization and intravenous infusion of BJOE
would reduce the resistance of cancer cells to
anti-cancer drugs, and improve the apoptosis
of liver cancer cells, exerting a synergistic
effect with the chemotherapeutic drugs. It has
been shown that, the cellular apoptosis could
be induced by the Fas/FaslL, P53, and Bcl-2
pathways. Some anti-cancer drugs could ele-
vate the expression of Fas/FasL and enhance
the Fas/FasL death signaling, and then inhibit
the cancer cells. In this study, our results
showed that, the serum sFas/sFasL levels were
both elevated in PLC patients (with primary
cancer or recurrence) treated with the BJOE/
TACE combination therapy, particularly at 1 m
after treatment. At 3 m and 6 m after treat-
ment, the serum sFas/sFasL levels were gradu-
ally decreased. These results suggest that, the
BJOE/TACE combination therapy could induce
the expression of apoptosis-associated sFasL
and the binding between Fas and FasL, inhibit-
ing the proliferation and promoting the apopto-
sis of liver cancer cells.

In summary, our results showed that both the
sort- and long-term efficacies of the BJOE/TACE
combination therapy were superior to the TACE
monotherapy. Moreover, serum sFas/sFasL lev-
els had been altered in PLC patients subjected
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to the BJOE/TACE combination therapy. The
BJOE/TACE combination therapy could amend-
ment the body immunity, reduce the adverse
effects of chemotherapeutic drugs, prolong the
survival time, and improve the quality of life of
PLC patients. The combination therapy could
synergistically regulate the expression and
release of sFas/sFasL, promote the apoptosis
of liver cancer cells, and inhibit the tumor
growth. These findings suggest that serum
sFas/sFasL levels might be used as the predic-
tivemarker for the disease pathogenesis and
prognosis, and the treatment efficacy.
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