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Lung cancer is the most malignant tumor disease with the highest diagnosis and mortality rate in China.
The development of therapeutic drugs is the current research focus. Dai-Bai-Jie is a traditional medicine
of the Dai nationality, which is commonly used in the treatment of decreasing swelling, alleviating pain
and detoxification. Most of the current researches focused on the component analysis of Dai-Bai-Jie, but
few researches studied on its antitumor and pharmacological effect. In this study, we incubated A549
cells with different concentrations of Dai-Bai-Jie. The cell proliferation experiment showed that the Dai-
Bai-Jie solution inhibited the proliferation of A549 cells and caused cell apoptosis. In this work, we
confirmed that Dai-Bai-Jie had an inhibitory effect on the proliferation and migration of non-small cell
lung cancer A549, whichmay be used as a novel candidate of anti-tumor therapy for lung cancer patients.
© 2019 Chinese Chemical Society and Institute of MateriaMedica, Chinese Academy ofMedical Sciences.
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Cancer is the leading cause of death and major public health
problems worldwide [1]. In China, the morbidity and mortality of
cancer continue to rise. Among them, lung cancer is the most
common incident malignant tumor disease, accounting 20.55% of
the total number of death [2,3]. Thus, it is important to explore a
high efficiency and low toxicity anti-lung cancer drugs. Due to the
huge time and money cost of developing anti-tumor drugs, it is
necessary to conduct new excavations on the pharmacological
effects of existing drugs, which can save medical resources,
improve the survival and life quality of patients. Traditional
Chinese medicine (TCM) has been used to provide medical therapy
in China from ancient time. With the deepening of research on
cancer, many TCM and ethnicmedicines have been found to induce
tumor cell apoptosis and inhibit proliferation in tumor cells [4–7].

“Dai-Bai-Jie” is a traditional herbal medicine of the Dai
nationality, which is the dry root of Marsdenia tenacissima (Roxb.)
Moon (Asclepiadaceae) [8], and extensively distributed in the
south of China. The main chemical component of “Dai-Bai-Jie” is
polyoxypregnane glycosides, with a variety of biological activities
and pharmacological effects [9–11]. It is commonly used in the
detoxification, decreasing swelling, alleviating pain, and has
significant curative effect on the treatment of various malignant
tumors [12–15], by Dai people who living in Laos, Burma, and the
Yunnan province of China. Dai-Bai-Jie is used by the main
medicinal material for preparations such as Ya Jie Tablet and
Lin).

itute of Materia Medica, Chinese
Baijie Capsule. However, most of the research on Dai-Bai-Jie
focuses on the composition analysis and genus identification, but
anti-tumor research is lacking.

In this study, we investigated the anti-tumor ability of the
Dai-Bai-Jie water extracts. The effect of different concentration
drug was explored on the proliferation, apoptosis and migration of
A549 cells (Fig. 1). We found that as the concentration of drug
increased, the activity of A549 cells decreased and apoptosis
increased, and the ability of migration gradually decreased.

In all experiment: The roots of Marsdenia tenacissima (Roxb.)
Moon ("Dai-Bai-Jie") materials were purchased from Xishuang-
banna, Yunnan province of China. Human lung tumor A549 cells
were purchased from Institute of Basic Medical Sciences, Chinese
Academy of Medical Sciences. Purified water was produced by
Wahaha Group (Hangzhou, China). Cell Counting Kit-8(CCK8)-
100 T was purchased from Dojindo Laboratories (Beijing, China).
Fetal bovine serum was purchased from Beyotime Biotech
(Shanghai, China). RPMI1640 medium was purchased from Grand
Island (USA). Dihydroe-thidium was purchased from Be-yotime
(Shanghai, China).

The A549 human lung adenocarcinoma cells were cultured in
RPMI 1640 medium containing 10% fetal bovine serum, 100mg/mL
penicillin and 100mg/mL streptomycin. The A549 cells were
maintained at 37 �C, 5% CO2 incubator, and all cell growth state is
consistent. The cells were passaged once every 3 days, and the
mediumwas changed every other day, and the cells were used for
experiments in the logarithmic growth phase.

To evaluate the effect of traditional Chinese medicine on cell
growth rate, A549 cells in the logarithmic growth phase were
Academy of Medical Sciences. Published by Elsevier B.V. All rights reserved.
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Fig.1. Schematic diagramof the traditional Chinesemedicine Dai-Bai-Jie’s effect on
the proliferation and migration of A549 cells.
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Fig. 3. A live/dead assay kit composed of calcein AM and propidium iodide (PI) was
used to investigate the cell viability after 24 h.
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collected and diluted with a medium, followed by seeding to a
96-well plate, and the number of cells per well was about 3,000.
After 24 h, the medium containing different concentrations (0, 5,
10, 20, 40, 100mg/mL) of Dai-Bai-Jie was added as the experimen-
tal group, blank holes (medium without cells) and control holes
(mediumwithout drugs, with cells) were set, and three compound
holes were set for each group. After 24 and 48 h, 10mL CCK8 was
added into per well and incubated at 37 �C for 2 h, and then
measure the absorbance (A) of each well at 450 nm using a
microplate reader. Cell viability % = (add drug cell OD� blank OD)/
(control cell OD� blank OD) � 100%. Dai-Bai-Jie inhibited the
proliferation of A549 cells (Fig. 2a). The inhibition rate of A549 cells
increased with the concentration of Dai-Bai-Jie solution, and the
longer the time, the stronger the inhibition, showing a time
dependent. The IC50 (half maximal inhibitory concentration) value
at 24 h and 48 h was 28.49 and 13.27mg/mL, respectively,
indicating a good inhibitory effect on cell proliferation (Fig. 2b).

The cells were seeded in petri-dishes and incubated with
different concentrations (0, 5, 10, 20, 40, 100mg/mL) of Dai-Bai-Jie
for 24 h. After washed with PBS, a live/dead assay kit composed of
calcein AMwas used to investigate the cell viability. Place the cells
in the incubator for 20min. The effect of Dai-Bai-Jie on apoptosis of
A549 cells was observed by fluorescence microscope. It was found
that the viability of living cells decreased gradually from the
control group to the high-concentration group. It indicated that
Dai-Bai-Jie could induce the apoptosis of A549 cells and reduce the
survival rate of A549 cells (Fig. 3).

To investigate whether the apoptosis level and reactive
oxygen species (ROS) level of cells were different with the above
experimental results. We used ROS fluorescent probes to
monitor cell changes (Fig. 4). The red color represented the
intracellular ROS production level and the apoptosis (Fig. 4,
left). The more red areas showed high ROS production. 2-(2,7-
Dichloro-3,6-diacetyloxy-9H-xanthen-9-yl)-benzoic acid (DCFH-
DA) solution (10mmol/L) diluted with serum-free liquid was
added into the logarithmic growth phase A549 cells, and incubated
at 37 �C for 30min, followed by washing two times with serum-
[(Fig._2)TD$FIG]

Fig. 2. Cytotoxicity of Dai-Bai-Jie on lung cancer cell A549 in vitro. (a) Cell Counting Kit-8
in A549 cells; (b) IC50 values at different time. n = 3, ***P< 0.001.
free cell culture medium. Then a confocal microscope (Zeiss
LSM780) was used to detect the ROS production. It was found
that the fluorescence intensity of ROS in A549 cells was increased
with the concentration of the drug (Fig. 4, right). When the
drug concentration was 5mg/mL, the intracellular ROS was not
significantly changed, at 100mg/mL the number of red dots
increased and the fluorescence in the cells was obviously observed.
The results above confirmed that Dai-Bai-Jie could promote the
cellular damage, and increased drug toxicity with the concentra-
tion increasing.

The occurrence and development of tumors are closely related
to the infinite proliferation of tumor cells and apoptosis [16–18].
Tumor recurrence and metastasis are related to the migration
ability of tumor cells themselves. Scratch test can simulate the
process of tumor cell metastasis. We collected A549 cells in
logarithmic growth phase, and incubated the cells in a six-well
plate. When the cells were about 90% spread over the petri dish, a
200mL sterile tip was used to draw a straight line along the center
of the well plate. After washing with PBS, different concentrations
(0, 5, 10, 20, 40, 100mg/mL) of Dai-Bai-Jie were added. The serum-
freemediumwas cultured in groups. Photographs were takenwith
a microscope at 0 and 48 h, and the scratch width was calculated
using Image J software (n = 3). Move the scratch width of the shift
rate = (1 � L48/L0) � 100%, L48 and L0 are the scratch width at 48 h
and 0 h, respectively. The cell migration was observed by
microscopy at 0 h and 48 h after treatment with different
concentrations of Dai-Bai-Jie (Fig. 5, left). The migration ability
of A549 cells decreased after the action of Dai-Bai-Jie, with the
increase of concentration, the mobility of cells gradually decreases
(Fig. 5, right). This indicates that Dai-Bai-Jie solution inhibits the
migration of A549 cells in a concentration-dependent manner.

In summary, we found that Dai-Bai-Jie could inhibit the
proliferation, migration of A549 human lung cancer cells, and
assaywas performed to detect viability of Dai-Bai-Jie after 12, 24 and 48 h treatment
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Fig. 4. A549 intracellular ROS generation with increase of Dai-Bai-Jie concentration. Left: Cell imaging, Right: ROS responses.
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Fig. 5. The cell migration ability on lung cancer cell A549 in vitro from 0 h to 48 h. Left: Cell imaging; Right: Cell migration.
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promote the cell apoptosis. This work will supply inspirations to
researchers working on Dai-Bai-Jie anti-tumor effect. In the future,
we will study the in vivo anti-cancer effect of Dai-Bai-Jie and study
its active components.
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