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Abstract 

Background  The influence of traditional Chinese medicine on the tumor 

microenvironment is one of the mechanisms of its overall conditioning effect. In this 

study, we observed the influence of  Wumei decoction，a traditional Chinese 

medicine classic prescription, on the core signal transduction molecules of the lung 

metastasis microenvironment in the model of lung metastasis of breast cancer in 

mice. 

Methods: A breast cancer animal model established by inoculating the second pair 

of mammary fat pads of SPF grade Balb/c female mice with mouse breast cancer 4T1 

cells, stably transduced luciferase. Model animals were divided into drug observation 

group, drug control group and blank control group. Bioluminescence imaging 

technique in vivo was used to observe the growth and metastasis of breast cancer in 

situ and lung. The gene expression in the lung metastasis microenvironment of the 

drug observation group and the blank control group was detected by Agilent 

expression profiling chip, and the differential genes were screened. And STRING 
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(https://string-db.org/) online analysis system was used to obtain the signal 

transduction network, and then the MCODE plug-in of Cytosacpe software was used 

to obtain the core signal transduction molecule. Finally, the expression of these 

signal transduction molecules was detected by RT-PCR, immunohistochemistry and 

Western blot.  

Results: Observed from the bioluminescence imaging technology in vivo, the 

fluorescent area of the breast cancer in inoculation area of each group mice 

gradually increased over time, indicating that the tumor volume is continuously 

increasing. The fluorescence distribution of the blank control group was dispersed on 

the 30th day, which had exceeded the vicinity of the original inoculation focus, 

indicating that the tumor had obvious metastasis. However, the drug observation 

group and the drug control group did not show such obvious transfer. Transcription 

expression profile chip results showed that there were 123 differentially expressed 

genes in the drug observation group and the blank control group, of which 64 genes 

were up-regulated and 59 genes were down-regulated. The signal transduction 

network of the 123 differentially expressed genes was obtained. The core genes 

recommended were AGT, CCL20, CXCL9, CXCL10, and HTR1B. RT-PCR results showed 

that the expression of AGT, CCL20, CXCL9, CXCL10, and HTR1B in the drug 

observation group were reduced compared with the blank control group, and the 

difference was statistically significant, p<0.01. The results of immunohistochemistry 

showed that the core genes of the drug observation group showed a low expression 

trend, and the difference of CCL20 and CXCL10 was statistically significant, p<0.01. 

Western blotting results also showed that each core gene protein in the drug 

observation group, compared with the blank control group, showed a downward 

trend. The difference of AGT and CCL20 was statistically significant, p<0.01, and the 

difference of  CXCL10 was also statistically significant, p<0.05 .  

Conclusions: Wumei decoction，a traditional Chinese medicine classic prescription, 

can inhibit lung metastasis of breast cancer to a certain extent. Inhibiting the 

expression of AGT, CCL20, CXCL9, CXCL10, HTR1B and other core signal transduction 

molecules in the lung metastasis microenvironment is one of its mechanisms. 



3 

 

Key words: Traditional Chinese Medicine; Wumei Decoction; Breast Cancer; 

Metastatic Microenvironment; Signal Transduction 

 

Background 

The pathological characteristics of the invasion and metastasis of malignant tumors 

are the root cause of the rapid development and deterioration of the disease, and 

are the fields that the medical community urgently needs to overcome. The 

cooperation between traditional Chinese medicine(TCM) and surgery, radiotherapy 

and chemotherapy has certain characteristics in enhancing the immunity of patients 

with malignant tumors, reducing the side effects of radiotherapy and chemotherapy, 

thereby prolonging the survival time and improving the quality of life. It is worth 

noting that TCM also has some effective cases in the independent treatment of 

cancer.1There have been some studies on the mechanism of TCM treatment of 

malignant tumors,2 but its research is still seriously insufficient, which hinders the 

further improvement and promotion of these experiences in clinical practice.For 

example, the classic famous prescription Wumei Decoction has been extended to 

cancer and other fields from the initial roundworm disease, but its specific 

mechanism of action has not yet been clarified.Therefore, it is worth exploring the 

mechanism behind the efficacy of Wumei Decoction in treating cancer.Whether the 

metastasis of malignant tumors can be contained is considered to be the key to the 

success of the treatment plan. It believes that the change of tumor 

microenvironment is an important factor for the occurrence and metastasis of 

malignant tumors.3The primary focus microenvironment is related to the occurrence 

and development of primary tumors, and the metastatic microenvironment is an 

important factor for tumor metastasis.The efficacy of TCM prescription is largely 

directly related to its overall conditioning effect.4Therefore, the adjustment of the 

tumor microenvironment is considered to be the mechanism of TCM treatment of 

malignant tumors,5 and is increasingly valued. We believe that while TCM pays 

attention to the microenvironment of the primary foci, it also needs to focus on the 

adjustment of the microenvironment of the metastatic foci. It is more in line with the 



4 

 

concept of "preventing the safe place" of TCM. It provides a new idea for the 

mechanism research of TCM intervention on malignant tumor metastasis.The 

medicinal properties of Wumei Decoction combine acid, sweetness, bitterness, and 

pungency. Its efficacy is not mainly for removing heat and detoxification, resolving 

phlegm and dispersing knots, promoting blood circulation and removing blood stasis, 

but is characterized by cold and heat, yin and yang, and evil and positive 

coordination.The mechanism of its treatment of tumors has been reported,6 but has 

not yet involved the tumor microenvironment.The focus of this study is on the 

relevance of Wumei Decoction on the overall conditioning mechanism of cancer 

treatment and the regulation of tumor microenvironment. 

 

Materials and methods 

Animals and Cell line 

63 SPF grade Balb/c female mices, 4-6 weeks old, weighing 22±2g, purchased 

from SiPeifu (Beijing) Biotechnology Co., Ltd., license number: SCXK(jing)2016-0002. 

Mouse breast cancer 4T1 cells ,Stably transformed by luciferase, purchased 

from Shanghai Zhongqiao Xinzhou Biotechnology Co., Ltd. 

Medicine 

Observation drug: Wumei Decoction, derived from Wumei pill(a traditional 

dosage form), and which decoction is also mostly used in clinical practice. The 

Wumei Decoction used in this study consists of granules，produced by Guangdong 

Yifang Pharmaceutical Co., Ltd. It consists of the following ten Chinese medicines. 

Black plum, 20g (granule 2.8g, 1.4g/bag, each pack is equivalent to 10g of raw herbal 

medicine, product batch number: 8012251); Asarum,3g (granule 0.5g, 0.5g/bag, each 

pack is equivalent to 3g of raw herbal medicine, product batch number: 8032891); 

Dried ginger,6g (granule 1.0g, 0.5g/bag, each pack is equivalent to 3g of raw herbal 

medicine, product batch number: 8012481); Guizhi,6g (granule0.5g, 0.5g/bag, each 

pack is equivalent to 6g of raw herbal medicine, product batch number: 8032331); 

Aconite,6g (granule0.7g, 0.7g/bag, each pack is equivalent to 6g of raw herbal 

medicine, product batch number: 8020621); Zanthoxylum bungeanum, 3g 

(granule0.5g, 0.5g/bag, each pack is equivalent to 3g of raw herbal medicine, 
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product batch number: 8045461); Coptis, 3g (granule0.5g, 0.5g/bag, each pack is 

equivalent to 3g of raw herbal medicine, product batch number: 8067261); 

Codonopsis,10g (granule3g, 3g/bag, each pack is equivalent to 10g of raw herbal 

medicine, product batch number: 8049321); Angelica,10g (granule3g, 3g/bag, each 

pack is equivalent to 10g of raw herbal medicine, product batch number: 8066441); 

Cork,6g (granule0.5g, 0.5g/bag, each pack is equivalent to 6g of raw herbal medicine, 

product batch number: 8066441).Just put the granules into boiling water and mix 

them before use. 

Control drug: Capecitabine tablets, 0.5g/tablet, 12 packs, manufactured by 

Basel Hoffmeyer Roche Co., Ltd.. Approval number: National Pharmaceutical 

Standard H20073024; Product batch number: HS2574. 

Reagents and instruments 

AGT antibody, abcam(ab97381). CCL20 antibody,abcam (ab9829).CXCL9 

antibody, abcam (ab137792). CXCL10 antibody,Santa (sc374092). HTR1B antibody, 

abcam (ab13896). Sheep anti-rabbit HRP labeled secondary antibody, beyotime 

(A0208). DAB Concentrated Kit, longisland (FL-6001). SYBR Green PCR kit, Thermo  

(K0223). Reverse transcription kit, Fermentas (K1622). Trizol, Invitrogen (1596-026). 

RIPA Tissue Cell Rapid Lysate, Solarbio (R0020). BCA protein quantification kit, 

Thermo (PICPI23223). NC membrane, Millipore (HATF00010). Luminous liquid, 

Millipore (WBKLS0100). SurePrint G3 Mouse Gene Expression v2 8x60K Microarray, 

Agilent (DesignID:074809). 

CO2 incubator, BIOBASE(China),instrument Mode:BBS-SDC. Bioluminescence 

live imager, PERKINELMER(US),instrument Mode:IVIS Spectrum.Upright microscope, 

OLYMPUS(Japan), instrument Mode:CX41.Paraffin slicer, LEIKE(China), instrument 

Mode:SQ2125.Digital camera,NIKON(Japan), instrument Mode:D5100.Real-time PCR 

detector,ABI(US), instrument Mode:ABI-7300.Low temperature refrigerated 

centrifuge, CENCE(China),instrument Mode:TG-16M. Electrophoresis,BIO-RAD(US), 

instrument Mode:mini protean 3 cell. Electrometer, HOEFER(US), instrument 

Mode:TE77XP. Finnpipette Microplate reader, Thermo Fisher(US), instrument 

Mode:MK3. Imaging system,Tanon(China), instrument Mode:Tanon-5200. Protein 



6 

 

quantifier,Thermo Scientific(US), instrument Mode:NanoDrop ND-2000. RNA 

Integrity Tester,Agilent Technologies(US), instrument Mode:Agilent Bioanalyzer 2100. 

Chip scanner,Agilent Technologies(US), instrument Mode:Agilent Scanner G2505C. 

Modeling and intervention methods 

Breast Cancer 4T1 Cell Culture 

The composition of 4T1 cell culture medium is 90% RPMI 1640 (w/o Hepes), 

10% high quality fetal bovine serum. Incubate the cells at 37°C and 5% CO2. After 5 

days of growth and fusion, the cells were digested and passaged with 0.025% 

pancreatin containing 0.01% EDTA. Replace the fresh culture medium after 24h. 

After that, the culture medium was changed every other day. 

Animal modeling and grouping 

Animals are raised in SPF environment, and water and litter are changed every 

day. Five Balb/c mice were housed in each cage. Add 100g of feed per cage each 

time. The temperature of the animal house is maintained at 20-22°C and the 

humidity is 45-55°C every day. Laboratory animal use license: SYXK (Gan) 

2017-0004. After 7 days of adaptive feeding of the mice, 0.1 mL (about 2×106 

tumor-containing cells) 4T1 cell suspension was injected into the second pair of 

mammary fat pads of the mice. Five days after the inoculation, the tumor mass was 

about 4 mm in diameter, and mice with relatively uniform tumor volume were 

selected for subsequent experiments. 

The model mice were divided into three groups, namely the drug observation 

group(DOG), the drug control group(DCG), and the blank control group(BCG), with 

16 mice in each group. In addition, a normal control group(NCG) was established, 

with 15 mice. 

Drug intervention methods 

Wumei Decoction is a traditional and effective TCM recipe, without toxic and 

side effects.In the previous study, Wumei Decoction can inhibit the growth and 

metastasis of breast cancer in mice to a certain extent after intervention for 1 month. 

The drug dose was the amount converted according to the clinical drug dose of 

human.7 So,this experiment still referred to the above drug conversion dose for 
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intervention. Wumei decoction (observation group drug) was gavaged at 16.44g/kg 

(20g mice) per day, and capecitabine (control group drug) was gavaged at 359mg/kg 

(20g mice) per day . After each weighing, the actual dosagewas determined 

according to the proofreading coefficient. Both the blank control group and the 

normal control group were fed with sterile drinking water. 

Preparation of Wumei Decoction: All the granules of TCM were poured into a 

sterile beaker, and boiled drinking water was added to prepare a drug solution 

containing a crude drug concentration of 1 g/ml. After the liquid medicine was 

cooled, stored it in a refrigerator at 4°. The use period of the liquid medicine shall 

not exceed 1 week, otherwise it shall be reconstituted. Mix well before each 

medication, take a single daily dose, and gavage until room temperature. 

Preparation of capecitabine medicinal solution: Capecitabine tablets were 

added to room temperature sterile drinking water to make a 35mg/ml solution and 

stored in a 4 degree refrigerator. Mix well before daily use, and then gavage at room 

temperature. According to the capecitabine clinical medication instructions, the 

medication method of taking 2 weeks and stopping for 1 week was adopted. 

Detection Indicators and Methods 

Bioluminescence live imaging technique to observe tumor growth and metastasis 

The bioluminescence live imager was used to monitor the growth and 

metastasis of individual tumors in each group in real time. After 7 minutes of 

intraperitoneal injection of D-Luciferin (150ug/g), anesthesia was performed with 

ethfluoropyrene under an animal gas anesthesia machine, and the animals were 

placed in a closed dark box of a live animal detector for imaging. On the image, the 

weak light intensity was displayed as blue, otherwise it was red. During the drug 

intervention, the test was conducted on days 0, 10, 20, and 30 respectively. 

Expression profile microarray detection of lung metastasis microenvironment 

genes 

By comparing the gene expression profiles of the lung metastasis 

microenvironment in the drug observation group and the blank control group, the 

effect of Wumei decoction intervention on gene expression in the lung metastasis 
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microenvironment could be analyzed. The Agilent SurePrint G3 Mouse Gene 

Expression v2 8x60K Microarray (DesignID: 074809) chip was used to detect two 

groups of samples in the drug observation group and the blank control group (3 

samples in each group). After the samples were quality controlled, the quantile 

algorithm was used to standardize the data, and the differences between groups 

were compared to obtain differentially expressed genes. 

Extract total RNA from lung tissue (avoid tumor tissue as much as possible). The 

total RNA of the sample was quantified and then tested for RNA integrity. After the 

RNA quality test was passed, the sample labeling, chip hybridization and elution 

follow the standard chip procedure. First, the total RNA was reverse transcribed into 

double-stranded cDNA, and then the cRNA labeled with Cyanine-3-CTP (Cy3) was 

further synthesized. The labeled cRNA hybridizes to the chip, and after elution, the 

original image was obtained by scanning with an Agilent Scanner G2505C. 

Feature Extraction software (version 10.7.1.1, Agilent Technologies) was used to 

process the original image and extract the original data. Then use GeneSpring GX 

software (version 14.9, Agilent Technologies) to quantile normalize the original data. 

The normalized data was filtered, and in each group of samples used for comparison, 

at least 75% of the samples in one group were labeled as Detected Probes. 

Differential gene screening was performed using the p-value and fold change value 

of the T test. The screening criteria were up or down fold change value >= 2.0 and P 

value <= 0.05. Volcano plot was used to show the difference multiples and the 

distribution of p value, as well as the distribution of different genes. Perform 

unsupervised hierarchical clustering of differential genes to show the clustering 

relationship between samples or between genes. 

Online Analysis of Core Signal Transduction Molecules of Wumei Decoction 

Interfering with the Microenvironment Gene of Lung Metastasis 

The differential genes obtained by comparing the drug observation group with 

the blank control group were imported into the STRING (https://string-db.org/) 

online analysis system to obtain a signal transduction network diagram. Open the 
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Cytosacpe software, load the network map, and analyze it through the MCODE 

plug-in to obtain the key hub genes. 

RT-PCR detection of gene expression of core signal transduction molecules in 

Wumei decoction interfering with lung metastasis microenvironment 

Extraction of total RNA of tissues: Take lung tissue in a homogenate tube added 

with 700ulTrizol, operate homogenate on ice for 30sec, place in an ultra-clean bench 

for 15 minutes for lysis, and then centrifuge at 12000r/min for 15 minutes; aspirate 

the supernatant to a clean 1.5mL centrifuge tube, add 200μL of chloroform, shake 

well, let stand at room temperature for 5 minutes, centrifuge at 12000r/min for 15 

minutes at 4℃; draw the supernatant into a new 1.5mL centrifuge tube, add an 

equal volume of Isopropyl alcohol, mix well, let stand at room temperature for 15 

minutes, centrifuge at 12000r/min for 15 minutes at 4°C, discard the supernatant; 

add 1mL of 75% absolute ethanol to rinse the precipitate, centrifuge at 12000r/min 

at 4°C for 5 minutes, discard Supernatant; add 1mL of absolute ethanol, rinse the 

precipitate, centrifuge at 12000r/min for 5 minutes at 4°C, discard the supernatant, 

and dry at room temperature for 5 minutes; add 20μL of DEPC water to dissolve the 

RNA. 

Reverse transcription: add reagents such as RNA-Primer Mix according to the 

requirements of the reaction system, the total reaction volume is 25ul; reaction 

procedure: 42℃, 60 minutes; 70℃, 5 minutes. 

Real-time PCR amplification: Add 10μL of SYBRGreen Mix, 1μL of each of the 

upstream and downstream primers, 2μL of cDNA template, etc. according to the 

instructions to form an amplification system, with a total volume of 25μL. The 

reaction procedure was operated according to the instructions. 

The data was analyzed with the instrument's own software(ABI Prism 7300 SDS 

Software). 

The primer information of each gene is as follows, synthesized by Nanjing 

Kingsray Biological Technology Co., Ltd.: 

chemokine (C-X-C motif) ligand 9 (Cxcl9), mRNA 

Primer F     5' AGGAGTGGTGAAATGGAAAG 3' 



10 

 

Primer R     5' TTTGCCGTCTGAGATTATGG 3'   

chemokine (C-X-C motif) ligand 10 (Cxcl10), mRNA 

Primer F    5' TCCTAGCTCTGTACTGTAAG 3' 

Primer R    5' TTCAGGTTCCTCTGAGTATC 3' 

chemokine (C-C motif) ligand 20 (Ccl20), transcript variant 2, mRNA 

Primer F    5' GGCAGAAGCAAGCAACTAC 3' 

Primer R    5' TCTTAGGCTGAGGAGGTTCAC 3' 

angiotensinogen (serpin peptidase inhibitor, clade A, member 8) (Agt), mRNA 

Primer F    5' GAACGACCTCCTGACTTG 3' 

Primer R    5' TCCTCCTCTCCTGCTTTG 3' 

5-hydroxytryptamine (serotonin) receptor 1B (Htr1b), mRNA 

Primer F    5' GAACACAGGCGGAGGAGTTAC 3' 

Primer R    5' CGGACCAGGGAAAGAACAGAG 3' 

glyceraldehyde-3-phosphate dehydrogenase (Gapdh), mRNA 

Primer F    5' ATCACTGCCACCCAGAAG 3' 

Primer R    5' TCCACGACGGACACATTG 3' 

Immunohistochemical detection of the expression of core signal transduction 

molecules in Wumei decoction interfering with lung metastasis microenvironment 

Lung tissue was placed in formalin for 48 hours. 50%, 70%, 85%, 95% different 

concentrations of ethanol until the absolute ethanol was dehydrated step by step, 

each level for 2 hours. Carry out transparent treatment with 50% alcohol and 50% 

xylene. Dipping wax, embedding, slicing. After spreading and baking, xylene 

dewaxing and gradient ethanol hydration were carried out. The slices were placed in 

0.01M sodium citrate buffer solution and repaired under high pressure for 

20min--30min. Add 3% H2O2 to block endogenous peroxidase and incubate for 10 

minutes in a wet box. Add normal sheep serum to block non-specific antigens. Add 

primary antibody (choose the best dilution ratio) and incubate at 4°C overnight. 

Add HRP-labeled secondary antibody (rabbit antibody) and incubate at 37°C for 60 

min. DAB staining, hematoxylin counterstaining, 0.1% hydrochloric acid alcohol 

differentiation, observe under a microscope, and control the degree of staining. 
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Gradient ethanol dehydration, xylene transparent, neutral gum sealing. Take a 

picture through a microscope and collect and analyze the OD value of the relevant 

part of the sample. 

Western blot detection of the expression of core signal transduction molecules in 

Wumei decoction interfering with lung metastasis 

Put the prepared PAGE gel in the electrophoresis tank, add an appropriate 

amount of electrophoresis buffer, and remove the comb. Slowly add the prepared 

sample to the corresponding hole with the sample gun, taking care not to overflow 

the sample hole. The concentrated gel was electrophoresed at 80V for 20 minutes, 

and the separation gel was electrophoresed at 120V for 60 minutes. When the dye 

reaches the bottom of the gel, cut off the power and stop the electrophoresis. 

After being soaked with electro-transfer buffer, the semi-dry film is directly 

placed between the positive and negative poles of the electro-transducer. Glue to 

the negative electrode and place the film on the positive electrode. Transfer the film 

at 25V for 30 minutes. Put the membrane into TBST to wash it once, and then put it 

into Ponceau Staining Working Solution, and shake for 5 minutes at room 

temperature. Wash the membrane with plenty of water until the water becomes 

clear and colorless, and the protein bands are clear. 

Seal with 5% skimmed milk powder for 1 hour at room temperature or 

overnight at 4℃. Dilute the antibody according to the instructions, add the antibody 

to the blocking solution and dilute it to the desired concentration, and incubate with 

the membrane at room temperature for 2 hours; the membrane incubated with the 

primary antibody was washed 3 times with TBST for 5 minutes each time. 

Subsequently, the diluted HRP-labeled secondary antibody was incubated with the 

membrane at 37°C for 1 h. Wash 3 times with TBST for 5min each time. 

Take equal amount of ECL luminescent solution A and B and mix it, add it to the 

front of the membrane, and keep it in the dark for 5 minutes. Discard the color 

developing solution, carefully absorb the color developing solution with paper, and 

cover it with a layer of flat transparent paper. Place it in the imaging system for 

scanning. 
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Statistical methods 

In the IBM SPSS SStatistics19.0.0 containment., metrological data were 

expressed by mean number±standard deviation（ x±s）,and independent sample t 

test was used to compare the mean of two groups. 

 

Results 

Bioluminescence in vivo imaging to observe lung metastasis 

Bioluminescence in vivo imaging observed the situation of 0 days, 10 days, 20 

days and 30 days during the intervention period after successful modeling(figure 1). 

The fluorescence area in the group was gradually increased, indicating that the 

tumor volume was increasing. Observation between the groups showed that the 

fluorescence distribution of the blank control group was dispersed at the 30-day 

time point, which had exceeded the vicinity of the original inoculation focus, 

indicating that the tumor had obvious metastasis. However, neither the drug 

observation group nor the drug control group had such a significant shift. 

（Insert Figure 1 here） 

Gene chip analysis of lung metastasis microenvironment genes 

By comparing the differential genes in the drug observation group and the blank 

control group, the effect of Wumei Decoction on the gene expression of breast 

cancer lung metastasis microenvironment could be reflected.The volcano graph 

could vividly show the difference in gene expression between the two groups(Figure 

2). These differential genes could be clearly displayed through the cluster 

map(Figure 3). 

（Insert Figure 2,3 here） 

After the intervention of Wumei Decoction, there were 123 gene expression 

changes in the microenvironment, including 64 genes up-regulated and 59 genes 

down-regulated.According to the ascending order of P value, the first 10 genes are 

shown in Table 1. 

（Insert Table 1 here） 
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Effect of Wumei Decoction intervention on core signal transduction molecules in 

the lung metastasis microenvironment 

Screening of core signal transduction molecules 

The 123 genes obtained above were introduced into the STRING 

(https://string-db.org/) online analysis system. A total of 79 genes were included in 

the analysis and a network map was obtained.Opened the Cytosacpe software 

(version 3.7.2), loaded the original document of the network diagram, analyzed it 

through the MCODE plug-in, and obtained the signal transduction network 

information. The network stats information is as follows(Figure 4). The number of 

nodes are 79, the number of edges are 45, the expected number of edges are 17, the 

PPI enrichment p-value is 1.32e-08, the network has significantly more interactions 

than expected. The first cluster have 5 nodes and 10 edges. The key five genes are 

AGT、CCL20、CXCL9、CXCL10 and HTR1B.The second cluster also have 5 nodes and 10 

edges ,including ARNTL, DBP,CIART,TEF and PER3. 

（Insert Figure 4 here） 

RT-PRC detection of core signal transduction molecules 

It can be seen from the results in Table 2 that after the intervention of Wumei 

Decoction, the mRNAs of the five genes of AGT, CCL20, CXCL9, CXCL10 and HTR1B all 

showed a downward trend in expression and had statistical differences. 

（Insert Table 2 here） 

Immunohistochemical detection of core signal transduction molecules 

AGT, CCL20, CXCL9, CXCL10 and HTR1B showed yellow after color development, 

distributed in the cytoplasm and interstitial area. After hematoxylin counterstaining, 

the nucleus appeared purple. As shown in Figure 5, the expression of 5 molecules 

was slightly obvious in the blank control group when observed with naked eyes. 

The image analysis software calculated the OD value of the yellow color 

expressed by each molecule.It can be seen from the results in Table 3 that after the 

intervention of Wumei Decoction, the five genes of AGT, CCL20, CXCL9, CXCL10 and 

HTR1B all showed a down-regulation trend, and the down-regulation of CCL20 and 

CXCL10 was statistically different. 
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（Insert Figure 5 here） 

（Insert Table 3 here） 

Western blot detection of core signal transduction molecules 

Figure 6 shows that after Wumei Decoction intervention, the protein bands of 5 

molecules of AGT, CCL20, CXCL9, CXCL10 and HTR1B are narrower.It can be seen 

from the results in Table 4 that by image analysis, after the intervention of Wumei 

Decoction, the proteins of the five genes of AGT, CCL20, CXCL9, CXCL10 and HTR1B 

all showed a down-regulation trend, and the down-regulation of AGT, CCL20 and 

CXCL10 had statistical differences. 

（Insert Figure 6 here） 

（Insert Table 4 here） 

 

Discussion 

Wumei decoction is a traditional Chinese medicine prescription, with the effect 

of strengthening and dispelling evil. Because the pathogenesis of malignant tumor is 

complex, it has the characteristics of deficiency and evil, so the ancient and modern 

doctors have the clinical practice of treating cancer with Wumei decoction. 

The overall conditioning effect is characteristic of TCM. Studies have shown that 

the mechanism of action of TCM in treating tumors is very extensive. This study 

focuses on the effect of Wumei decoction on the microenvironment of breast cancer 

lung metastasis. The results of bioluminescence in vivo imaging showed that Wumei 

Decoction could inhibit lung metastasis of breast cancer to a certain extent. Further 

expression profile chip results showed that Wumei Decoction could affect 123 genes 

expression in the lung metastasis microenvironment. 

To further analyze whether these genes involve some core signal transduction 

molecules, we used STRING online analysis and Cytosacpe software. The expression 

of some key genes are consistent with the existing research results and may also be 

the target of wumei decoction.In the end, we screened out 10 core signal 

transduction molecular genes, of which 5 genes were recommended as targets for 

follow-up research. 

These genes of interest include AGT,CCL20,CXCL9,CXCL10 and HTR1B. AGT is a 

key component of renin-angiotensin-aldosterone system, which not only plays 

central role in blood pressure homeostasis,but also in occurrence and development 

of tumor.Many studies already showed that increased expression of agt was 

associated with tumorigenesis and progression.It was found that in case of gastric 

cancer patients, high expression of AGT was associated with lower survival rate and 

more patients at risk.8Increased AGT gene expression was detected in two-fold 

increased frequency in basal cell carcinoma(BCC) patients in comparison to healthy 

controls,that could include that increased expression of AGT may be associated with 
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BCC.9Our study similarly found that AGT may present a high expression in the lung 

metastasis microenvironment with breast cancer , while Wumei decoction can 

reduce AGT expression. A study showed that in the tumor microenvironment of 

renal cell carcinoma, cancer cells were activated by CCL20 secreted by 

tumor-associated macrophages through Akt activation, followed by epithelial- 

mesenchymal transition and an acquired migration ability. Inhibition of the 

CCL20-CCR6 axis may be a potential therapeutic strategy for renal cell carcinoma.10 

One study examined 281 lung cancer patients with distant metastasis and found that 

smokers exhibited a significantly high incidence of brain metastasis, and found that 

nicotine enhanced brain metastasis. Nicotine skewed the polarity of microglia to the 

M2 phenotype, thereby increasing the secretion of IGF-1 and CCL20, which 

promoted tumor progression and stemness.11 Our study also found that CCL20 was 

in high expression of pulmonary metastasis of breast cancer microenvironment, 

Wumei decoction could cut the expression of CCL20. In tumor microenvironment, 

cancer cells can secrete CXCL9，CXCL10 and other cytokines. These cytokines can 

affect many immune cells, such as B cell, CD8 (+) T cell , CD4 (+) T cell, macrophages, 

neutrophils and dendritic cell, into the tumor tissue, thereby inhibit the 

development of tumor. In a study, Immunohistochemical results suggested that 

significantly elevated CXCL9, CXCL10, CXCL13, CCL4 and CCL5 proteins expressed in 

the Skin cutaneous melanoma than in the normal tissues. Five chemokines members 

were associated with better overall survival and pathological stages. In addition, the 

expressions of CXCL9, CXCL10, CXCL13, CCL4 and CCL5 were positively correlated 

with infiltration of six immune cells and 28 types of tumor infiltrating lymphocytes.12 

Our results also showed that CXCL9 and CXCL10 expressed highly, in the lung 

metastasis microenvironment, Wumei decoction could decrease the expression of 

both. Wumei decoction, however, whether to reduce the number of tumor cells in 

the tumor microenvironment also needs further research. Existing studies had 

shown that HTR1B indeed had close relationship with malignant tumor.A stduy result 

demonstrated that 5-HTR1B, 5-HTR2B, DRD1, and DRD2 showed mRNA 

overexpression in a broad spectrum of common and rare cancers.13 To obtain the 

recurrence risk model that identifies patients at low and high risk for recurrence, a 

other study was constructed, followed by the validation of its performance in the 

validation set and a microarray dataset. Totally, 378 differentially expressed 

genes(DEGs), including 20 recurrence-associated DEGs were identified between the 

recurrent and non-recurrent tumors in the training set. The signatures of 8 genes 

included AZGP1, INPP5J, MYBPH, SPIB, GUCA2A,HTR1B, SLC15A1 and TNFSF11.14 It 

can be seen that HTR1B is related to the recurrence of malignant tumors. Our results 

also showed that Wumei Decoction can inhibit the expression of HTR1B in the lung 

metastasis microenvironment. 

 

Conclusions 
Our results suggested that the effect of Wumei Decoction on breast cancer lung 

metastasis microenvironment may be related to the down-regulation of core signal 

transduction molecular genes in the microenvironment. But whether there is an 
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inevitable connection still needs further study.Moreover, the functions of these 

signal transduction molecules are complex, and their role in tumor growth and 

metastasis is still deepening. Also note that,this microenvironment contains breast 

cancer cells, infiltrating lymphocytes, alveolar epithelial cells and so on. The 

abnormal expression of these concerned genes and interactions in those cells will be 

the content of follow-up studies. 
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There are 6 illustrations in this article, as follows: 

Figure 1:Schematic diagram of breast cancer growth and metastasis 

Figure 2:Volcano diagram of gene expression difference comparison 

Figure 3: Cluster map of differential genes 

Figure 4: Network diagram of differential genes 

Figure 5: Immunohistochemical detection of the expression of core signal 

transduction molecules （×200） 

Figure 6:Western blot detection of core signal transduction molecules 

 

 

 

 

 

 

 

 

 

 

 

 



Figures

Figure 1

Schematic diagram of breast cancer growth and metastasis



Figure 2

Volcano diagram of gene expression difference comparison



Figure 3

Cluster map of differential genes



Figure 4

Network diagram of differential genes



Figure 5

Immunohistochemical detection of the expression of core signal transduction molecules ×200



Figure 6

Western blot detection of core signal transduction molecules
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