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Background: The involvement of traditional Chinese medicine p-elemene in the treatment of esophageal
cancer with radiochemotherapy could make a difference on clinical outcomes.This meta-analysis was
conducted to analyze the safety and efficacy of helpful role with B-elemene in assisting the treatment of
radiochemotherapy.

Methods: Literature retrieval was performed in Chinese Journal Full-text Database, Wanfang Database,
China Biological Science Literature Database, VIP Knowledge Resource System, Web of Science, PubMed
and assisted in other searches. Randomized controlled trials (RCTS) to evaluate effects of B-elemene-assisted
radiochemotherapy for EC were identified. Data extracted from documents that meet the inclusion criteria
we defined. Review Manager 5.3 (RevMan5.3) was used for data analysis.

Results: A total of 14 studies were included with 1,034 individuals. The results of Meta-analysis indicated
that the esophageal cancer (EC) patients received p-elemene adjuvant therapy were superior to the control
group in improving the response rate [odds radio (OR) =0.14, 95% confidence intervals (CIs): 0.09-0.19,
P<0.00001] and the quality of life (OR =2.62, 95% CI: 1.52-4.53, P=0.0005). Compared with the control
group that only received chemoradiotherapy, the EC patients received B-elemene adjuvant therapy had
obvious advantages in the indicators of 2-year survival rate (OR =1.78, 95% CI: 1.18-2.66, P=0.006), 1-year
local control rate (OR =1.95, 95% CI: 1.17-3.27, P=0.01) and 2-year local control rate (OR =1.98, 95% CIL:
1.23-3.17, P=0.005) respectively. More importantly, the EC patients received p-elemene adjuvant therapy
yielded better outcomes compared to the control group about myelosuppression rate (OR =0.73, 95% CI:
0.55-0.97, P=0.03) .But in decreasing the incidence of alimentary canal reactions (OR =0.87, 95% CI: 0.64—
1.17, P=0.34), radiation pneumonitis (OR =0.01, 95% CI: -0.07 to 0.09, P=0.81) and radiation esophagitis
(OR =-0.01, 95% CI: -0.09 to 0.07, P=0.79), there was no remarkable statistical difference between two
groups.

Conclusions: The B-elemene-assisted radiochemotherapy in treatment of EC to improve short term
effect, 2-year survival rate, 1-year local control rate and 2-year local control rate. The treatment group has

showed positive impact on improve the quality of life and reduce the myelosuppression rate.
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Introduction

Esophageal cancer (EC), a highly invasive gastrointestinal
cancer, develops in the inner layers of the mucosa (lining) of
the esophagus. According to histological classification, there
are two main types of EC, including esophageal squamous
cell carcinoma (ESCC) and esophageal adenocarcinoma
(EAC) adenocarcinoma (1). The incidence rate ranks
seventh in malignant tumors (2). According to estimate,
there were 456.000 new cases of EC globally (3), and China
with the highest incidence (4). Worldwide, Asia, Southeast
Africa, Northern France and South America are high
distributive district of EC. EAC is the major EC type in
developed countries of Europe and American, and ESCC
are more than 95 percent of the EC patients in China (5).
Exactly what causes EC is unclear, but several factors are
linked to the disease, living conditions, dietary patterns,
lifestyle, genetic factors and so on (5,6). In Europe and
American, tobacco and alcohol drinking were reported to
be the primary causes/risk factors for EAC, contributing
to more than 90% of case occurrences (7). The viewpoint
of dietary habits and dietary patterns is broadly related to
ESCC has been confirmed by growing scientific studies
(7,8). A population-based case-control study was intended
to explore the association between temperature of food and
the risk of ESCC, the results showed that high temperature
of water and food intake increased the risk of ESCC by
more than 2-fold (8). The outcome produced by another
population-based case-control study emphasized the
significance of good diets (rich in vegetables and fruits) for
decreasing the risk of ESCC (9).

The patients that have been diagnosed as EC are mostly
in advanced stage, owing to the early symptoms of patients
with EC are inconspicuous. It is extremely difficult to
remove the tumor completely by surgery for advanced EC
patients, according to statistics, the 5-year survival rate after
surgery alone is 25 percent and less than 60 percent of EC
patients that had been through the radical, which result
in the EC patients with poor prognosis and less than ideal
long-term survival rate (10-14). The meta-analysis reveals
that none of esophagectomy plus chemoradiotherapy in
locally advanced ESCC makes any difference on overall
survival compared to chemoradiotherapy alone (15).
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Therefore, comprehensive treat based on radiotherapy
and chemotherapy is still the main treatment for most EC
patients during clinical practice (16). But related research
shows that preoperative chemoradiotherapy does not
obviously improve progression-free or overall survival for
EC patients compared with surgery alone (17). Another
experimental result shows that the overall 5-year survival
rate was beneficial to CRT (the EC patients with definitive
chemoradiotherapy) compared to the EC patients with
standard esophagectomy, but the difference did not reach
statistical significance (surgery 29.4% and CRT 50%,
P=0.147) (18). It seems to be a choice that increasing the
dose of radiotherapy and chemotherapy in order to get close
to the desired therapeutic effect. However, there is currently
no clinical standard for the dose of radiotherapy for EC
patients, the actual dose of radiotherapy ranges from 50 to
70 Gy. The EC patients in Asian countries who received
>60 Gy radiation had a better prognosis as compared with
<60 Gy. But two studies from western countries provided
conflicting results for >60 Gy and showed that the increase
risk for adverse effects, so the advantage of >60 Gy radiation
in Western countries still remains controversial (19,20).

Increased doses while increasing side effects, shortening
lifespan or decreasing quality of life, as well become
focus issues identically (21). How to further improve the
therapeutic result of radiotherapy or chemotherapy without
increasing toxicity of normal tissues is still a worldwide
problem which has not been conquered yet. Study of radio
sensitizer or chemosensitizer agent is becoming one of the
hotpots in the field of clinical therapy (22). Traditional
Chinese medicine as an adjuvant therapy cooperated with
radiochemotherapy is considered as an effective treatments
throughout the treatment cycle, because not only could
which control the progress of cancer, but also can regulate
immune function of patients and alleviate the adverse
reactions caused by radiotherapy and chemotherapy (23,24).

Elemene, a natural sesquiterpene extracted from the
Traditional Chinese Medicine Curcuma Wenyujin, is
the most contributing component of p-elemene (25). It
is considered that B-elemene has advantages of broad-
spectrum to tumor cells and low toxicity level to normal
cells over other traditional drugs (26). As a broad-spectrum
antitumor agent assisted to regular cancer treatment, a
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mass of evidences provided by medical studies from home
and abroad have demonstrated that B-elemene is beneficial
to enhance the effect of anti-tumor and reduce side effects
caused by radiotherapy and chemotherapy (27). Beyond
that in some studies have pointed that f-elemene improves
curative effect of radiosensitization in several cancer cells
lines, including human renal cancer cells, human tongue
squamous cancer cells and NSCLC cells and refreshes
sensitivity of NSCLC cells to cisplatin via a mitochondria-
mediated intrinsic apoptosis pathway concerning Bcl-2
family proteins and IAPs (inhibitor of apoptosis proteins)
(28-30).

Previous studies revealed that B-elemene exhibited
its anti-cancer activities by targeting major signaling
pathways (31) and related experiments have shown that
radiation-induced cell death can be significantly increased
by B-elemene pretreated gastric cancer cell line MKN45
compared to cells not treated with p-elemene. The destiny
of the cancer cell receiving the radiotherapy are under
the control of the signaling transduction (32) and the
activation of ERK1/2 could twist the destiny by facilitating
the damage repair process in cancer cells and providing
protection from radiotherapy damage and improving cell
survival (33). Pakl is associated with a variety of biological
functions and signaling pathways. Related studies have
proved that it is over-expressed and/or over-activated
in most cancers, including gastric cancer (34). Previous
studies have demonstrated that Pakl is located upstream
of ERK1/2 signaling and can activate ERK1/2 in a kinase-
dependent or independent manner (35,36). Targeting
Pak1 signaling is a method of increasing the sensitivity of
cancer cells to radiotherapy, the radiosensitivity of gastric
cancer cells could be improved by restraining of Pakl
and its downstream ERK1/2 signaling in the treatment of
B-elemene-assisted radiotherapy.

Nowadays, B-elemene with radiotherapy or chemotherapy
is broadly adopted in the clinical treatment of EC in China.
Based on previous research on the treatment of f-elemene
in cancer, namely, the auxiliary role of f-elemene in tumor
radiotherapy and chemotherapy. To further demonstrated
the role of it in improving clinical efficacy, and increasing
chemosensitization or radiosensitization of tumor cells.
Hence, a meta-analysis performed with the purpose of
providing reliable and latest evidence of effectiveness and
safety of B-elemene assisted to radiotherapy or chemotherapy
or radiochemotherapy for EC treatment.

To compare the effectiveness and safety of B-elemene-
assisted radiochemotherapy with that of radiochemotherapy
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alone in EC patients, under the results of the response rate,
KPS score improvement rate, survival rate, local control
rate and myelosuppression rate.

Methods
Identification of the related studies

Published studies were retrieved from Embase, PubMed,
VIP, Wanfang and China National Knowledge. A retrieval
model was established using key words and medical
subject headings (B-elemene) including Esophagus
cancer” “Radiotherapy” “Chemotherapy, EC, esophageal
carcinoma. The search strategy was subsequently modified
and fit for other databases. Study timespan covered period
from January 1st, 1998 to May 15th, 2018. All randomized
controlled trials (RCTs) were reviewed as the systematic
literature review in Chinese and English.

Inclusion/exclusion criteria

We evaluated for eligibility, all peer-reviewed articles
published between January, 1998 and May, 2018, which
must meet the following inclusion criteria: to analyze the
effect of p-elemene-assisted radiotherapy and chemotherapy
on EC patients, case-control study, specific radiotherapy
and chemotherapy regimens and relevant outcomes, RCTs
with complete data to calculate odds ratios (ORs) and 95%
confidence intervals (Cls). Exclusion criteria: non-RCTs;
duplication of previous publications; review and editorial;
patients in the treatment group were treated with B-elemene
alone or with other treatment options; study with no precise
data counting on response rate. There was no restriction
based on study design, the age of participants and their
gender.

Study cases and interventions

All patients were certified by pathological histology or
cytology as esophageal squamous cell carcinoma, no
metastasis were found with CT scan and ultrasonic B,
excluding patients with radiochemotherapy contraindications,
liver and kidney dysfunction, and KPS scores less than 60
points. In this meta-analysis, the included randomized trials
met the following requirements. The intervention treatment
group was treated with B-elemene-assisted radiotherapy
or chemotherapy or radiotherapy and chemotherapy and
the control group was treated with only radiotherapy or
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Figure 1 Search strategy.

chemotherapy or radiotherapy and chemotherapy.

Data extraction

First, the basic information extraction of the included
studies, including the first author, year of publication,
number of cases in the treatment intervention group
and control group, demographic characteristics (age and
gender), specific intervention plans, and corresponding
results. Then the extraction of outcome data, including the
response rates, Karnofsky Performance Status (KPS) score
improvement rate, long-time survival rate, local control
rate, myelosuppression rate etc.

Quality assessment

Quality assessment of each RCT was evaluated in terms of
selective reporting, The evaluation included: (I) whether
random sequences were generated; (II) whether random
allocation concealment; (IIT) whether blinded to subjects and
staff (IV) whether the evaluation of the result data is blinded;
(V) the integrity of the result data; (VI) selective reporting
of the study results (VII) other sources of bias. Using the
Cochrane Correspondence Network RCT evaluation tool to
evaluate each item according to low risk (+), unknown risk (?)
high risk (=) (37). The Risk of bias graph and the risk of bias
summary were generated with Review Manager (RevMan)
[Computer program]. Version 5.3.
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Statistical analysis

The estimated odds ratio (OR) with 95% confidence
intervals (Cls) was used to summarize the response rates,
KPS score improvement rate, long-time survival rate, local
control rate, myelosuppression rate, radiation pneumonitis,
and radiation esophagitis and incidence of alimentary
canal reactions. Chi-square test was used in assessment
the existence of statistical heterogeneity and I° value
indicates the degree of heterogeneity, I’ of <40% indicates
low heterogeneity. If outcomes with low heterogeneity,
a fixed-effect model was used; otherwise random
effects models were used. The P value threshold for
statistical significance was set at 0.05 for effect sizes (38).
Publication bias was tested using the funnel plot. All
statistical analyses were performed using STATA (version
14.0; StataCorp LLC, Lakeway Drive, College Station,
TX) and RevMan (version 5.3).

Results

Fifty-three studies were obtained by online and manual
search. After removing duplicate studies and reading
headlines and summaries, fourteen studies were matched
with the inclusion criteria, we excluded 6 trials were non-
RCTs, 4 trials adopted different intervention measures. In
the end, 14 studies were identified that included a total of
1,034 esophagus cancer patients, and 522 patients with the
treatment assisted by B-elemene-assisted were designated
as the experimental group. The rest of 512 patients who
only received conventional treatment were designated
as the control group. According to the selection criteria,
papers were extracted from the databases as shown in
Figure 1. The main features of all 14 included studies in
Table 1 and the characteristics of the included patients’
condition in Table 2.

Risk of bias

The work in this part is done by the first author and the
third author. Evaluate the risk of bias based on the quality
of the included RCTs in Figure 2. There are 12RCTs
involved randomization in the 14 RCTs included, and 5
RCTs description of stochastic method (random number
table), none of the studies provided specific information
on allocation concealment and blinding but all included
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Table 2 Characteristics of the included patients’ condition
Clinical stages (TNM) Pathologic types Lesion location Differentiation
Author/year
T C T/(S/A) C/(S/A) T C T C
Shen/2000 Advanced stage Upper and medium: 77; Unknown Unknown
lower: 3
Zhou/2012 Stage II: 11; Stage II: 11; 42/8 37/5 Upper: 10; Upper: 6; Low: 12; Low: 10;
stage IlI: 39 stage IlI: 31 medium: 28; medium: 28; middle: 28; middle: 23;
lower: 12 lower: 8 high: 10 high: 9
Cheng/2012 Advanced stage Unknown Unknown Unknown Unknown Unknown Unknown
Zhong/2012 Advance stage: 10; Advance stage: 12; 19/d11 20/10 Upper: 5; Upper: 6; Unknown Unknown
other stage: 20 other stage: 18 medium: 19; medium: 18;
lower: 6 lower: 6
Liu/2013 Stage I: 8; stage Stage I: 6; stage 411 43/2 Upper: 6; Upper: 5; Low: 14; Low: 12;
II: 19; stage Ill: 11; 1I: 20; stage Ill: 13; medium: 26; medium: 29; middle: 17; middle: 15;
stage IV: 4 stage IV: 6 lower: 10 lower: 11 high: 11 high: 18
Gu/2013 Stage |I: 8; stage Stage II: 7; stage 34/0 30/0 Upper: 6; Upper: 6; Unknown Unknown
Il: 26 Il: 23 medium: 26; medium: 26;
lower: 10 lower: 10
Ding/2013 Advanced stage 40/0 40/0 Upper: 12; Upper: 11; Unknown Unknown
medium: 28 medium: 29
Song/2013 Advance stage: 11; Advance stage: 12; Unknown Unknown Upper: 8; Upper: 7; Unknown Unknown
other stage: 19 other stage: 18 medium: 16; medium: 16;
lower: 6 lower: 7
Huang/2015 Unknown Unknown 42/0 42/0 Upper: 7; Upper: 9; Unknown Unknown
medium: 20; medium: 18;
lower: 15 lower: 15
Ji/2015 Stage Ill: 18; Stage Ill: 17; 51/4 50/5 Unknown Unknown Unknown Unknown
stage IV: 37 stage IV: 38
Chen/2016 Advanced stage Unknown Unknown  Upper: 5; Upper: 6; Unknown Unknown
medium: 7;  medium: 6;
lower: 10 lower: 10
Zhu/2016 Stage Ill: 11; Stage Ill: 11; 42/8 37/5 Upper: 10; Upper: 6; Low: 12; Low: 10
stage IV: 39 stage IV: 31 medium: 28; medium: 28; middle: 28; middle: 23;
lower: 12 lower: 8 high: 10 high: 9
Bai/2017 Advanced stage 34/14 35/13 Unknown Unknown Unknown Unknown
Chen/2018 Stage lll: 23; Stage Il: 23; 29/0 28/0 Upper: 8; Upper: 6; Unknown Unknown
stage IV: 6 stage IV: 5 medium: 15; medium: 14;
lower: 6 lower: 8

trials have a lower risk of bias towards incomplete data.
We judged RCTs to be at unclear risk of other bias and
selective bias due to insufficient relevant information
provided. The author’s summary of the risk assessment of
bias is shown in Figure 3.

Meta-analysis results

The response rate

Of the 14 studies included, all RCTs encompassing 1,034

incident cases of EC (there were 522 patients in the

© Translational Cancer Research. All rights reserved. tcr.amegroups.com
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experimental group treated with f-elemene and 512 cases of
control group), evaluated the impact of B-elemene-assisted
radiotherapy and chemotherapy on the response rate in
EC patients. Overall, compared to not using B-elemene,
the applications of B-elemene can increase the response
rate of patients with EC (OR =0.14, 95% CI: 0.09-0.19,
P<0.00001), with no significant heterogeneity (x’=12.58,
P=0.48, P=0%) (Figure 4).

KPS score improvement rate

Only four RCTs encompassing 236 incident cases
of esophagus cancer (there were 118 patients in the
experimental group treated with B-elemene; 118 cases of
control group) evaluated the effect of f-elemene-assisted
radiotherapy and chemotherapy on improvement of quality
of life. There is a discrepancy between the experiment
group and the control group in improving the quality
of life, KPS score improvement rate of the patients with
esophagus cancer expose to B-elemene-assisted radiotherapy
and Chemotherapy was higher than the patients with
conventional treatment (OR =2.62, 95% CI: 1.52-4.53,
P=0.0005), without significant heterogeneity (x’=1.04,
P=0.79, ’=0%) (Figure 5).

Survival rate

Survival was analyzed based on long-term survival rate,
which was reported in five RCTs with a total of 446 patients
(198 patients in the experimental group treated with
B-elemene, while 189 cases of control group). The 2-year
long-term survival rate were analyzed, and no significant
heterogeneity was observed in two analysis (x’=2.12,
P=0.71, ’=0%).There was significant difference between
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Figure 4 The forest plot of the response rate.
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Figure 5 The forest plot of KPS score improvement rate.
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Figure 6 The forest plot of KPS The 2-year long-term survival rate.

the two groups concerning survival rate (OR =1.78, 95%
CI: 1.18-2.66, P=0.006), B-elemene-assisted radiotherapy
and Chemotherapy was associated with a significant
prolongation of survival (Figure 6).

Local control rate

Four RCTs provided data for Local control rate with a total
of 300 patients (there were 156 patients in the experimental
group treated with pB-elemene, while 144 cases of control
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Figure 7 The forest plot of 1-year local control rate.
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Figure 8 The forest plot of 2-year local control rate.

group), and included 1-year local control rate (OR =1.95,
95% CI: 1.17-3.27, P=0.01) and 2-year local control
rate (OR =1.98, 95% CI: 1.23-3.17, P=0.005), and no
heterogeneity was found in two in two analysis (’=1.49,
P=0.69, I’=0%), (x’=1.06, P=0.79, I’=0%).The patients
with esophagus cancer that received p-elemene had a more
apparent local control rate compared with the control group
with a significantly statistical difference (Figures 7,8).
Adverse reactions

Fourteen studies including reported AEs with different
scope, the meta-analysis suggested that B-elemene-assisted
chemoradiotherapy for esophageal could help decrease the
incidence of myelosuppression, a common adverse reaction
(OR =0.73, 95% CI: 0.55-0.97, P=0.03) (Figure 9). But
there is no obvious distinction for treatment group or for
control group in other adverse reaction. The incidence of
alimentary canal reactions (OR =0.87, 95% CI: 0.64-1.17,
P=0.34) (Figure 10), radiation pneumonitis (OR =0.01,
95% CI: -0.07 to 0.09, P=0.81) (Figure 11) and radiation
esophagitis (OR =-0.01, 95% CI: -0.09 to 0.07, P=0.79)
(Figure 12). Alimentary canal reactions and esophagitis
and radiation gastritis in patients treated with B-elemene
supplementation have not been alleviated compared with
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radiotherapy and chemotherapy alone. Most of the AEs
returned to normalizes without additional treatment by
reducing or stopping the dosage of intervention. However,
the correlation between the AEs and the interventions were
not further discussed in any study. No severe AEs were
reported. The forest plot of the incidence of the response
rate is given in Figure 13.

Discussion

The patients with EC had poor prognosis largely due to
unapparent symptom at the early stage and tumor infiltration
and metastasis, which also makes it hard to completely
remove the tumor by surgery (12). Therefore, comprehensive
treatment based on radiotherapy and chemotherapy is still the
main treatment for most patients with advanced EC during
clinical practice (16). The actual effect couldn’t develop
towards positive trend obviously by increasing radiation does
simply, the risk of side effects such as radiation esophagitis
and pneumonia could be increase conversely. The search
for an effective radiosensitizer is an important and urgent
issue for the treatment of EC (32). Traditional Chinese
medicines have been concerned about as the radiosensitizers
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Figure 9 The forest plot of the incidence of myelosuppression.
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Figure 10 The forest plot of the incidence of alimentary canal reactions.
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Figure 11 The forest plot of the radiation esophagitis.
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Figure 12 The forest plot of the radiation gastritis.
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Figure 13 The funnel plot of the publication bias.

in treatment in recent years, with multiple targets, multiple
effects, and fewer toxic and side effects (52).

B-elemene is a drug first extracted from the herbs in
China such as Curcuma Wenyujin, that activates blood
circulation in recent years. Several systematic reviews and
meta-analyses regarding the efficacy and safety of B-elemene
assisted chemoradiotherapy in lung cancer, gastric cancer,
liver cancer, malignant brain tumors and other malignancies
have been published (53).

Fourteen eligible RCTs with 1,034 patients were
identified to obtain summary statistics in the present meta-
analysis. The pooled results showed that B-elemene assisted
chemoradiotherapy was available to significantly increase the
response rate, KPS score improvement rate, local control
rate and survival rate in patients with EC (54), which may
be attributed to the effectiveness of B-elemene in inducing
apoptosis of tumor cells, enhancing the radiotherapy
sensitivity of tumor cells and reversing drug resistance, and

Favours [experimental] Favours [control]

more importantly B-elemene were found to suppressed the
proliferation of esophageal carcinoma esophageal carcinoma
ECA-109 cells by regulating the inhibition of human
telomerase reverse transcriptase (WTERT) expression with
a long noncoding RNA (IncRNA) recently (55), and also
induced apoptosis of EC cell in the present experiments,
the underlying mechanism of apoptosis would be related
to the activation of caspase-3 by B-elemene, most notably,
the apoptosis regulated by caspase-3 without reversibility.
B-elemene were also found to marginally inhibit EC cell
proliferation and induce apoptosis in, and activation of
caspase-3 may be its underlying mechanism of apoptosis,
most notably, the apoptosis regulated by caspase-3 without
reversibility (56,57). The effectiveness of p-elemene in
clinical cancer treatment has been proven, with clinical
safety and non-toxic to normal cells (58). This may be the
major reason that B-elemene-assisted chemoradiotherapy
improves the response rate survival rate and local control
rate of EC patients, and another possible reason is that
B-elemene is a potential radiosensitizer.

Ten of the fourteen studies included involved
radiotherapy treatment, the fact of the local recurrence
and distant metastasis caused by the resistance effect in
radiotherapy treatment, which makes it contribute a limited
amount of effect in improving clinical efficacy, although
radiation therapy is one of the main treatments for the EC
patients currently (59). Due to myelosuppression and other
toxicities caused by radiosensitizers, the role of it in clinical
treatment remains not very reliable (60,61). The metastasis
and infiltration of tumor cells are largely related to the
reduction of the immunogenicity of tumor cells, which
capacitates the tumor cell to escape from immunological
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surveillance (62), it is known that heat shock proteins
(HSPs) are related to the intracellular polypeptide antigen
presentation and can present antigen within the tumor cells
to the cell membrane so that the tumor cells can develop
specific immunogenicity and trigger the body’s specific anti-
tumor immune (63,64). The above mechanism involves the
radiosensitizing properties of B-elemene, which may explain
the reasons for the increase of e-mailed chemotherapy
for EC patients to improve their effectiveness in the near
future. In addition, the characteristics of B-elemene’s
reversal of drug resistance also play an important role in the
treatment of adjuvant radiochemotherapy.

Seven of the 14 studies included involved chemotherapy
treatment, and five of them were treated with cisplatin,
the relevant study was conducted to prove that the
chemosensitizing effects of B-elemene for increasing the
cytotoxicity of cisplatin in gingival squamous cell carcinoma
was achieved by decreasing the expressions of p-STATS3,
p-JAK2, and Bcl-2, and increasing the expressions of Bax
and caspase-3 significantly (65). The study demonstrated
that B-elemene enhancement of cisplatin-induced apoptosis
via mitochondrial activation of the caspase-mediated
apoptotic stated that chemosensitizing effect of B-elemene
on cisplatin anti-tumour efficacy in androgen-independent
prostate cancer (66). The experiments indicated that
enhanced DNA repair capacity conduce to the build-up of
cisplatin resistance in human cancers, the development of
the cisplatin-resistance phenotype thanks to the increasing
nucleotide excision repair (NER) of cisplatin-caused DNA
damage (67), and ERCC-1 as DNA repair protein plays a
major role in the NER process (68). The research showed
that restoration of the sensibility in resistant human ovarian
cancer cells for cisplatin was achieved by B-elemene via
inhibiting cisplatin-induced ERCC-1 protein expression,
that is to say, B-elemene could recover sensibility in resistant
human ovarian cancer cells for cisplatin by interfering the
process of repair of cisplatin-induced DNA damage (69).
That said, B-elemene could reverse tumor resistance
through various aspects—a window into B-elemene may be a
kind of efficient reversal agent for clinic, which can provide
evidence for improving the effect for EC patients receiving
the treatment of p-elemene-assisted radiochemotherapy.

ATM kinase, a member of the phosphatidylinositol
3-kinase (PI3K)-like kinase family, activates more than 700
proteins involved in cell cycle checkpoints, DNA repair
and modulation of chromatin structure, which are the key
factors for efficient double-stand breaks (DSB) repair (70)
and DSB is involved in regulating the response of tumor
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cells to radiotherapy and chemotherapy (71). The studies
found that p-elemene significantly suppressed the repair
of DNA damage of glioblastoma multiforme (GBM) cells
combined with radiation or temozolomide (TMZ) via
interfering with the ATM signaling pathways, enhanced
both radiosensitivity and chemosensitivity of GBM through
the inhibition of the ATM signaling pathway (72).

Limitations

This is a review of 14 studies proceeded over 20 years
period. Some of the small sample studies themselves have
an impact on the results, including the interference of other
restrictions, Just as Insufficient reporting of randomization
methods used in trials or poor methodological quality
of RCTs. Corresponding allocation concealment is also
not clear, the cannot tell accurately whether for selective
reporting bias Due to the limited amount of information
provided by all included studies (73). In addition, there is
on deviation from the baseline between two groups, but
the baselines were inconsistent between different studies.
For example, the irradiation dose of radiation therapy,
the chemotherapy protocol, and the course of treatment
of each study are slightly different. Thence, Based on the
above reasons, it is difficult to be absolutely objective and
comprehensive to evaluate the effectiveness and safety of
B-elemene-assisted radiochemotherapy in the treatment
of EC. According to probable source of heterogeneity, we
expect relevant researchers can well-designed on random
experiments and strictly observed the Cochrane Handbook
or CONSOR, and as far as possible to standard the
treatment program (53).

Conclusions

Compared with radiotherapy and chemotherapy alone,
pB-elemene assisted EC radiotherapy can effectively improve
the treatment effect, prolong survival time, improve quality
of life, but also can reduce the adverse reactions caused by
radiotherapy and chemotherapy to a certain extent. This may
be because B-elemene has the characteristics of increasing
radiosensitivity and reversing drug resistance. Although there
is no large amount of experimental results to support the
conclusion that B-elemene can reverse the drug resistance of
EC cells, the study of other pB-elemene reversal mechanism
can bring new insights to EC related research and provides
more evidence for the effect of treatment. Further
comprehensive research requires a high-quality randomized

Transl Cancer Res 2018;7(6):1586-1600
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clinical trial method to produce conclusive results.
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