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Background: Hyperin is an effective monomer extracted from Malvaceae plant 
Abelmoschus, which is a flavonol glycoside compound. Hyperin performs a variety of 
pharmacological activities, such as analgesia, antioxidation, anti-inflammation, avoiding 
microthrombosis, regulating immune function, inhibiting tumor cell growth. But the role of 
Hyperin on gastric cancer is unrevealed. Considering the essential role of Hyperin, Hyperin 
function in gastric cancer is necessary to explore.
Aim: To identify the function of Hyperin in gastric cancer.
Methods: The role of Hyperin on gastric cell progression was detected in our research. 
Proliferation, migration, and invasion ability were assessed by the CCK-8, colony formation, 
cell-cycle assay, wound healing, Transwell migration and invasion assays. TUNEL assay and 
flow cytometry showed the results of the apoptosis level. Further, caspase-3, -9 activity and 
apoptosis-associated protein were assessed by the Caspase activity kit and Western blot. Wnt/ 
β-catenin signal pathway activity was appraised by TOP/FOP luciferase activity. 
Immunohistochemical staining was performed to detect the role of Hyperin on tumor growth 
in vivo.
Results: Functional experiments showed that Hyperin inhibited proliferation, migration, and 
invasion and induced apoptosis in gastric cancer cells. Meanwhile, Hyperin prevented tumor 
growth by suppressing Wnt/β-catenin signal pathway.
Conclusion: The present study revealed that Hyperin suppressed gastric cancer progression 
by controlling Wnt/β-catenin signal pathway, which provided a novel therapy in gastric 
cancer.
Keywords: Hyperin, gastric cancer, Wnt, β-catenin

Introduction
Gastric cancer is the most common malignant tumor in the world. There are now 
more than 900,000 new cases worldwide each year, accounting for about 9% of the 
new cancer cases and the second leading cause of cancer-related death worldwide.1 

In recent years, the incidence of gastric cancer has continued to decline in western 
countries, but it still remains at a high level in Asia.2 It is reported that about 42% 
of the new cases in the world are in China, and most of them are in the advanced 
stage at the time of definite diagnosis, accounting for more than 80%. The five-year 
survival rate of gastric cancer in China is only 40%.3 The annual death toll of 
gastric cancer in China accounts for about 25% of the total deaths of the disease in 
the world.4 There is an urgent to explore novel methods for gastric cancer therapy.
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As a kind of comprehensive therapy, traditional 
Chinese medicine has certain advantages of prevention 
and treatment.5 The research on the material basis and 
mechanism of its curative effect has been paid attention 
to by the majority of medical workers.6 In recent years, 
clinical research have identified that the treatment of tradi-
tional Chinese medicine could ameliorate the quality of 
life and prolong the survival time of patients with gastric 
cancer.7 Previous research have also shown that traditional 
Chinese medicine could inhibit gastric cancer 
progression.8

Hyperin belongs to flavonoids, also known as querce-
tin-3-O-β-D-galactoside, which widely exists in many 
plants such as Tengxanthaceae, Leguminosae, Azaleaceae 
and Celastraceae.9 At present, few reports on the anti- 
tumor effect and immunomodulatory function of Hyperin 
at home and abroad. Hyperin has the effect of anti-tumor 
cells such as lung adenocarcinoma cells,10–12 colon cancer 
cells13 and prostate cancer cells.14 Meanwhile, it can pro-
mote lymphocyte proliferation, enhance lymphocyte pha-
gocytosis, antibody production, cytokine release and other 
immunomodulatory effects.15 However, there is no exact 
research on the function and mechanism of Hyperin on 
gastric cancer.

Here, we demonstrated that Hyperin inhibited tumor 
growth in vivo and in vitro via regulating the Wnt/β- 
catenin signal pathway.

Materials and Methods
Reagent
Hyperin (00180585) was purchased from Sigma. CP21R7 
(CP21, S7954) was purchased from Selleck, which could 
effectively activate the classical Wnt signal pathway.

Cell Culture
Gastric cancer cell lines were purchased from CHI 
Scientific, Inc (Jiangsu, China). The cells were cultured 
with complete medium including 89% 1640 (Beit- 
Haemek, Israel), 10% FBS (Beit-Haemek, Israel) and 1% 
penicillin/streptomycin (Beyotime, China), and maintained 
in incubator with 37°C and 5% of CO2 saturated humidity.

Clone Formation Experiment
The drug-treated cell suspension was inoculated into 
a petri dish with 300 cells per dish. After the cells were 
evenly distributed, they were cultured in a cell incubator 
for 14 ~ 21 days. When a clone is visible to the naked eye, 

the culture is terminated. The medium was abandoned and 
4% paraformaldehyde was incubated to fix the cells for 15 
min. After abandoning the fixed solution, Giemsa was 
added to dye for 15 min. Rinse with running water and 
dry. The number of effective cloned cells was observed 
under microscope.

Western Blot
After RIPA cleavage, we extracted total protein and mea-
sured with BCA method. After quantitative denaturation, 
protein electrophoresis membrane transfer and blocked. 
The primary antibody anti-Bcl2 (12,789-1-AP, Proteintech), 
anti-Bax (50,599-2-Ig, Proteintech), anti-cleaved-caspases3 
(ab2302, abcam), anti-DKK1 (21,112-1-AP, Proteintech), 
anti-p-GSK3β (#3548, Cell Signaling Technology), anti- 
GSK3β (#12,456, Cell Signaling Technology), anti-β- 
catenin (51,067-2-AP, Proteintech), Wnt1 (27,935-1-AP, pro-
teintech), and anti-GAPDH (60,004-1-Ig, Proteintech) incu-
bation and second incubation were carried out according to 
the operation steps. The expression of the protein was 
expressed by the gray value.

CCK8 Assay
The cells in logarithmic growth phase were collected by 
centrifugation after trypsin digestion and resuscitated, and 
the cell count was adjusted to 2 × 104/mL. The prepared 
cell suspension was gently mixed while adding a 96-well 
plate with 100 μ L per well, and the inoculated cell culture 
plate was put into the incubator overnight, while the blank 
control group only added medium without cells, and 6 
multiple holes were set up in each group to take the 
average value. The experiment was repeated 3 times. The 
cell viability was measured by CCK8 method after 24 hrs, 
48 hrs and 72 hrs, and 10 μ L CCK8 solution was added to 
each well in different time group and control group, and 
the incubator was incubated for about 2 hrs. The absor-
bance (A) value of wells was detected at 450 nm of 
enzyme labeling instrument.

Migration and Invasion Assay
Invasion of cells was determined with a transwell chamber 
(Corning, Corning, NY, USA) with Matrigel (Invitrogen, 
Carlsbad, CA, USA), and migration was determined in the 
same way but without Matrigel (Invitrogen, Carlsbad, CA, 
USA). The cells in the logarithmic growth phase in each 
group were digested and counted after treatment. Cells 
were seeded onto the membrane of the upper chamber of 
the transwell at a concentration of 5 × 105 mL in 2 mL of 
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1640. The medium in the upper chamber was serum-free. 
The medium in the lower chamber contained 5% FBS as 
a source of chemoattractant. After 24 h, migrated cells 
were fixed in 100% methanol for 30 mins. Those non- 
migrated cells were then removed by cotton swabs. 
Finally, the cells on the bottom surface of the membrane 
were stained for 20 mins with the 0.1% crystal violet. 
Eventually, pictures were taken in eight random views 
under a microscope for records.

In vivo Tumor Growth Assay
BALB/c nude mice (6–8 weeks) were purchased from 
Beijing Weitong Lihua Experimental Animal Technology 
Co., Ltd. (Beijing, China). For the experiment of 
Xenograft, MKN-45 cells (5 × 106) were suspended in 
200 μ l normal saline and injected subcutaneously. 
Animals were given hyperin (50 mg/kg) by intraperitoneal 
injection once 5 days. Tumor volume (mm3): V (Mm3) = 
S2 (Mm2) × L (Mm)/2. After another 30 d of injection, 
mice were intraperitoneally injected with 3% pentobarbital 
sodium and were euthanatized by excessive anesthesia 
with a dose of 90 mL/kg, and the tumors were removed 
for follow-up study. The research protocol of this study 
was approved by the Animal Care and Use Committee of 
Hanyang Hospital Affiliated to Wuhan University of 
Science and Technology. This study was carried out the 
Guide for the Care and Use of Experimental Animals.

Caspase-3 and -9 Activity
Different group cells were harvested to assess caspase-3 
and caspase-9 activity, 3 × 105 cells were placed in each 
tube and 1 μM of FITC-DEVD-FMK (cat no. 9499; 
BioVision, Milpitas, CA) was added to control and dose 
groups for determining caspase-3 activity; then, cells were 
incubated for 1 h at 37°C incubator with 5% CO2 and 
centrifuged at 3000 rpm for 5 min. After that, the super-
natant was immediately removed. The cells were resus-
pended in a 0.5 mL wash buffer and analyzed by flow 
cytometry. For the evaluation of caspase-9 activity, the 
same manufacturer’s protocol was performed, but FITC- 
LEHD-FMK (cat no. 9534; Bio vision) was used as cas-
pase-9 in situ marker, instead of FITC-DEVD-FMK, 
which is a marker of caspase-3.

Cell Cycle Assay
Cells were inoculated in a petri dish. When the cells 
adhered well and were in the logarithmic growth phase, 
the original culture medium was abandoned and different 

concentrations of Hyperin were added. The cells were first 
harvested after 72 hrs of transfection and the cell suspen-
sion was then digested, Afterwards, the cells were fixed 
with ethanol (75%) for 4 hrs at 4°C and the supernatant 
was then discarded, followed by incubation with an RNA 
enzyme containing iodide (PI, 40%, Sigma-Aldrich). After 
the cells were washed with PBS three times, the samples 
were detected by FC500 flow cytometry, and the propor-
tion of each phase of cell cycle was analyzed and calcu-
lated by the software.

Apoptosis Analysis by Flow Cytometry
The percentage of apoptotic cells was quantified by flow 
cytometry (FACS-Calibur, Becton-Dickinson) using 
Annexin V-PE/7-AAD Kit (BD, USA). Cells were seeded 
into a 6-well plate for 24 hrs at 37°C and exposed to 
different drugs as described above. Collecting the adherent 
cells and washing twice with PBS, eventually, we resus-
pended the cells in binding buffer co-stained with 5 μL 
Annexin V-PE and 10 μL 7-AAD in the dark for 15 mins 
ahead of flow cytometric analysis.

Luciferase Reporter Assay
To analyze β-catenin transcriptional activity, TOP-flash 
luciferase (plasmid 16,558, Addgene) and FOP luciferase 
(plasmid 16,559, Addgene) were transfected into gastric 
cancer cells using Lipofectamine 2000. Luciferase activity 
was measured using Dual-Luciferase Reporter Assay Kit 
(Promega) according to the manufacturer’s protocol.

EdU Assay
The cells were placed in a laser confocal dish at 37°C and 
in a 5%CO2 incubator overnight. On the second day, the 
culture medium was replaced with the culture medium of 
the treatment group. Put it in the incubator for 48 hrs, 
change the culture medium to fresh medium, add EdU dye 
A solution, and continue to incubate for 6 hrs. After 
discarding the culture medium, 0.3%BSA washed the 
cells for 2 times and 5 min/times. Add 1 mL 3.7% for-
maldehyde and fix it at room temperature for 15 min. 0.3% 
BSA was cleaned twice and incubated at room temperature 
with 1 mL 0.5% Triton X-100 for 20 min, 0.3%BSA for 2 
times. Add appropriate amount of 1 × Click-i T cocktail 
reaction solution. The horizontal shaker was incubated at 
room temperature and protected from light for 30 min. 
0.3%BSA was cleaned twice, and Hoechst33342 shaker 
incubated at room temperature for 30 min,1 mL PBS for 2 
times. Twenty visual fields of each group were randomly 
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photographed under light-avoiding laser confocal micro-
scope, and the total number of nuclei (blue) and the 
number of proliferating cells (red) were counted, respec-
tively. Cell proliferation rate = the number of proliferating 
cells/total number of cells × 100%.

Immunohistochemical Staining
Paraffin sections of carcinoma were dewaxing to water in 
xylene and descending series of ethanol. We penetrated 
sections using 0.5% Triton X-100. After washing three 
times, we blocked sections with 50% goat serum. Then, 
sections were incubated with ki-67, caspase3, wnt1, β- 
catenin antibody overnight. We incubated the sections 
using a secondary antibody followed by DAPI staining. 
The sections were photographed by light scope under an 
IX73 fluorescence microscope (Olympus, Valley, PA) and 
analyzed by Image J software.

TUNEL Staining
Tissues were embedded and incubated with proteinase 
K (40 µg/mL) for 1 hr at 37°C, then treated with 2% 
H2O2 in distilled water for 30 min at 37°C. After the 
enzymatic reaction, sections were washed with PBS, incu-
bated with anti-digoxigenin peroxidase conjugate for 30 
min at 37°C in a humified chamber. Sections were stained 
with diaminobenzidine and counterstained with hematox-
ylin, and observed under a light microscope.

The cells on the coverslip treated with Hyperin were 
fixed with 4% paraformaldehyde and permeabilized with 
0.5% Triton-X 100. Next, the cells were stained using the 
In Situ Cell Death Detection kit (Roche, Basel, 
Switzerland). DNA fragmentation was visualized by 
TUNEL assay according to the manufacturer’s instruc-
tions. Finally, fluorescence images were obtained using 
a confocal microscope.

Statistical Analysis
Data were shown as mean ± SEM. Student’s t-test or one- 
way ANOVA was used to compare the groups. P<0.05 was 
considered significance.

Results
Hyperin Inhibits Cancer Progression in 
AGS and MKN-45 Cells
To detect the role of Hyperin in gastric cancer, we treated 
Hyperin (0, 25, 50, 100 µg/mL) in AGS and MKN-45 cells 
for 24hrs, 48hrs, 72hrs. CCK8 assay was carried out to 

assess the cell viability. The Hyperin-treated cells showed 
decreased cell viability in AGS and MKN-45 cells (Figure 
1A). The clone formation assay evaluated the proliferation 
ability of cells following treatment with 0, 25, 50, 100 µg/ 
mL concentration gradient of Hyperin in vitro. As Figure 
1B shows, the Hyperin (50 and 100 µg/mL)-treated cells 
showed inhibition of clone formation in AGS and MKN- 
45 cells. Further, cell cycle analysis showed the cell dis-
tribution in each cell cycle. This indicated that Hyperin 
was able to block cell-cycle progression by inhibiting G1 
to S phase transition of the cell cycle (Figure 1C). In 
addition, Edu assays confirmed that Hyperin treatment 
significantly suppressed the gastric cancer cell prolifera-
tion (Figure 1D).

Subsequently, cells migration viability was detected. 
As Figure 2A and B shows, Hyperin prevented the migra-
tion of gastric cancer cells. Meanwhile, a Transwell inva-
sion assay was conducted to explore cell invasion ability. 
The results revealed that Hyperin prevented invasion abil-
ity in gastric cancer cells (Figure 2C). Taken together, 
Hyperin could prevent tumor cells progression in AGS 
and MKN-45 cells (Figures 1 and 2).

Hyperin Induces Apoptosis in Gastric 
Cancer Cells
Further analysis of the data revealed that the apoptosis level 
of gastric cancer cells was increased after Hyperin treat-
ment, which was verified by TUNEL assay (Figure 3A). 
TUNEL assay revealed that Hyperin induced apoptosis in 
gastric cancer cell. Then, flow cytometry also confirmed the 
pro-apoptosis effect of Hyperin in gastric cancer cells 
(Figure 3B). ELISA results indicated that Hyperin induced 
the up-regulation of caspase activity in AGS and MKN-45 
cells (Figure 3C). The next section of the survey was con-
cerned with apoptosis-associated protein. Western blot was 
executed to detect the protein level of Bcl2, Bax, cleaved- 
caspase3 in gastric cancer cells. Hyperin promoted the 
expression of cleaved-caspase 3 and Bax, while inhibited 
Bcl2 expression in gastric cancer cells (Figure 3D). 
(Figure 3)

Hyperin Prevents Wnt/β-Catenin Signal 
Pathway in Gastric Cancer Cells
Here, we found that Hyperin could control the Wnt/β-catenin 
signal pathway. TOP/FOP luciferase assay was executed to 
explore the Wnt activity. As Figure 4A shows, Hyperin 
decreased the TOP/FOP luciferase activity in gastric cancer 
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cells. GSK3β,16 DKK1,17 and NKD118 are suppressor genes 
of Wnt signal, which block the abnormal activation of classi-
cal Wnt/β-catenin signal pathway and regulate the polarity of 
epithelial cells, which indirectly inhibits tumorigenesis.19,20 

Western blot results explored the protein level of GSK3β, 
DKK1, NKD1, Wnt1 and β-catenin in gastric cancer cells. 
The results performed that Hyperin induced the expression of 
DKK1 and NKD1, and phosphorylation of GSK3β, and pre-
vented the level of Wnt1 and β-catenin in gastric cancer 
(Figure 4B). Taken together, Hyperin could regulate Wnt/β- 
catenin signal pathway (Figure 4).

Hyperin Prevents Tumor Progression by 
Inhibiting Wnt/β-Catenin Signal Pathway
Next, we would explore the relationship between Hyperin 
and Wnt/β-catenin signal pathway. We treated the cells with 
Hyperin and Wnt/β-catenin signal pathway activating agent 
CP21R7 (CP21). Then, we evaluated the cell viability by 

performing CCK8. We found that CP21 blocked the function 
of Hyperin on cell viability (Figure 5A). Meanwhile, the 
inhibition function of Hyperin on cell clone formation was 
hindered by CP21 treatment (Figure 5B). Wound healing 
assay and Transwell migration assay were performed to 
explore migration ability. CP21 inhibited the function of 
Hyperin on cell migration (Figure 5C). Further, Transwell 
invasion ability was inhibited by Hyperin, which was recov-
ered by CP21 (Figure 5D and E). Next, we found that CP21 
blocked the pro-apoptosis effect of Hyperin in AGS cells, 
which was provided by flow cytometry (Figure 5F). In 
summary, Hyperin prevented gastric cancer progression by 
inhibiting Wnt/β-catenin signal pathway (Figure 5).

Hyperin Impedes Xenograft Tumor 
Growth
A xenograft tumor model was constructed to explore the 
tumor growth after subcutaneous injection with MKN-45 

Figure 1 Hyperin inhibits proliferation in gastric cancer cells. (A) The cell viability was measured with the CCK8 assay. n=10, *P<0.05. (B) The number of cell clones was 
counted under the microscope, and six separate experiments were performed for average. *P<0.05, **P<0.01. (C) The percentage of cells in G1, S and G2/M phases of the 
cell cycle is indicated. n=5, *P<0.05, **P<0.01. (D) Cell proliferation capacity was monitored by the EdU assay. n=6, *P<0.05.
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cells. We observed that the tumor size was decreased in 
Hyperin group (Figure 6A). The tumor weight and 
volumes were calculated and reduced parameters were 
shown in Hyperin group (Figure 6B and C). H&E stain-
ing showed the morphological changes for the tumor cell 

growth between control and Hyperin groups, TUNEL 
assay showed increased apoptosis level in Hyperin 
(Figure 6D). IHC analysis indicated the decreased 
expression levels of Ki-67, wnt1 and β-catenin and 
increased expression of caspase3 in Hyperin group 

Figure 2 Hyperin inhibits migration and invasion in AGS and MKN-45 cells. (A) Wound healing assay of the migratory ability of AGS and MKN-45 cells. Migration viability 
(%) = {(the initialized width of the scratch) - (the final width of the scratch)}/(the initialized width of the scratch). n=6, *P<0.05. (B) Representative images from Transwell 
migration assay show Hyperin-treated cells were analyzed for their migration properties by Transwell migration assay. n=6, *P<0.05. (C) Cell invasion was determined by 
Transwell invasion assay. n=6, *P<0.05.
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(Figure 6E). Western blot was executed to detect the 
protein level of Bcl2, Bax, cleaved-caspase3 in tumor 
tissues. Hyperin promoted the expression of cleaved- 

caspase 3 and Bax, while inhibited Bcl2 expression in 
gastric cancer cells (Figure 6F). Western blot results 
explored the protein level of GSK3β, DKK1, NKD1, 

Figure 3 Hyperin induces apoptosis in gastric cancer cells. (A) Apoptosis of AGS cells and MKN-45 cells detected by TUNEL cell apoptosis assay. n=6, *P<0.05, **P<0.01. 
(B) Flow cytometry was performed to detect apoptosis. n=6, *P<0.05, **P<0.01. (C) The activity of caspase 3 and caspase 9 were detected by ELISA. n=4, *P<0.05. (D) The 
protein level of Bcl2, Bax, cleaved-caspase3 in AGS and MKN-45 cells. n=5, *P<0.05.

Figure 4 Hyperin blocked wnt/β-catenin signal pathway. (A) The TOP/FOP luciferase activity was detected in AGS and MKN-45 cells. n=5, *P<0.05. (B) The protein level of 
DKK1, NKD1, GSK3β, β-catenin, and wnt1 in AGS and MKN-45 cells. n=5, *P<0.05.

Cancer Management and Research 2020:12                                                                               submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                      
11779

Dovepress                                                                                                                                                                    Ping

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Wnt1 and β-catenin in tumor tissues. The results per-
formed that Hyperin induced the expression of DKK1 
and NKD1, and phosphorylation of GSK3β, and pre-
vented the level of Wnt1 and β-catenin in gastric cancer 
(Figure 6G). (Figure 6)

Discussion
In recent years, traditional Chinese medicine plays an impor-
tant role in the treatment of malignant tumors. Natural plant 
drugs have been paid more and more attention because of their 
low toxicity and good curative effect.21,22 Here, we explore the 
anti-tumor activity of Hyperin. The experimental results 
showed that Hyperin could significantly inhibit the growth of 
tumor cells in a certain concentration range, and play an 
important role as a natural, low toxic and effective anticancer 
substance in the treatment and prevention of gastric cancer.

Previous research performed that Hyperin showed the 
anti-tumor function in different cancer. Qiu et al found that 

hyperoside acted as an anticancer drug through ROS-related 
apoptosis and its mechanism included activation of the Bax- 
caspase-3 axis and the inhibition of the NF-κB signaling 
pathway.23 Li et al showed that hyperoside and microRNA- 
let7a-5p might provide a synergistic effect on anti-cancer, 
which may provide a new idea for lung cancer treatment.10 

Liu et al indicated that hyperoside completely impeded tumor 
growth through angiogenesis inhibition. Other study illu-
strated that hyperoside might provide a synergistic anticancer 
effects that warrant further study and investigation due to its 
potential role in clinical applications.24 Here, we found that 
Hyperin performed the inhibition effect on gastric cancer 
cells proliferation and growth, meanwhile, Hyperin pro-
moted apoptosis of gastric cancer cells, which provided 
a new therapy on gastric cancer.

Wnt signaling pathway plays a fundamental role in cell 
growth and development.20,25 Wnt signaling pathway 
affects cell growth, embryonic development, regulation of 

Figure 5 CP21 prevents Hyperin function on gastric cancer cells by activating wnt/β-catenin signal pathway. (A) The cell viability was measured with the CCK8 assay. n=8, 
*P<0.05, **P<0.01, #P<0.05. (B) The number of cell clones was counted under the microscope, and six separate experiments were performed for average. *P<0.05, #P<0.05. 
(C) Wound healing assay of the migratory ability of AGS and MKN-45 cells. n=6, *P<0.05, #P<0.05. (D) Representative images from Transwell migration assay show cells 
were analyzed for their migration properties by Transwell migration assay. n=6, *P<0.05, #P<0.05. (E) Cell invasion was determined by Transwell invasion assay. n=6, *P<0.05. 
#P<0.05. (F) Flow cytometry was performed to detect apoptosis. n=6, *P<0.05, #P<0.05.
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tumor cell division, proliferation, tumor development, 
metastasis and prognosis.26,27 Wang et al demonstrated 
through experiments that Wnt/β-catenin signal pathway 
plays an important role in the renewal process of gastric 
cancer stem cells, and the interruption of Wnt signal path-
way may lead to the interruption of the functional pathway 
in the pathogenesis of gastric cancer.28 Yu et al also found 
that DACT2 gene is involved in the regulation of the Wnt/β- 
catenin signal pathway in gastric cancer, and its down- 
regulation or deletion will lead to an abnormal Wnt signal 
pathway.29 It can be seen that some proteins in the Wnt 
signal pathway are closely related to the occurrence, devel-
opment and metastasis of gastric cancer. In our research, we 
found that Hyperin inhibited the protein level of Wnt and β- 
catenin, and decreased the TOP/FOP luciferase activity. 
Taken together, Hyperin regulated gastric cancer growth 
by inactivating the Wnt/β-catenin signal pathway.

Traditional Chinese medicine is an excellent traditional 
cultural heritage with a long history in China, and our country 
is rich in traditional Chinese medicine resources. How to 
make effective use of it to benefit the majority of gastric 
cancer patients and even all cancer patients is an urgent 
problem for our medical workers. It is believed that with 
the rapid development and progress of science and technol-
ogy and the in-depth study of traditional Chinese medicine, 
more and more traditional Chinese medicine will play 
a greater role in the treatment of gastric cancer and go further 
in the human struggle to overcome malignant tumors.

Conclusion
Hyperin prevented proliferation, migration and invasion, 
and induced apoptosis in gastric cancer by inhibiting the 
wnt/β-catenin signal pathway, which would a new therapy 
for gastric cancer.

Figure 6 Hyperin significantly reduces tumor growth in vivo. (A) Tumors removed from the mice 30 days after Hyperin and Control treated, respectively n=5. (B and C) 
Tumor volume and weight were shown after the tumors were collected. n=5, *P<0.05. (D) H&E staining and TUNEL assay were performed. (E) Representative image of ki- 
67, caspase3, wnt1, and β-catenin IHC staining. (F) The protein level of Bcl2, Bax, cleaved-caspase3 in tumor tissues. n=5, *P<0.05. (G) The protein level of DKK1, NKD1, 
GSK3β, β-catenin, and wnt1 in tumor tissues. n=5, *P<0.05.
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