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Abstract
Bankground: As one of the hot cells in the �eld of regenerative medicine, adipose mesenchymal stem
cells(ADSCs) have been proved to have the ability of myoblast differentiation, but the disadvantage is
that the e�ciency of myoblast differentiation is not very high.Extracellular matrix(ECM), as a mixture of
cytokines and proteins secreted by cells, is the substance secreted by cells. It has the advantages of non-
toxic and harmless, and can provide the necessary material and environmental basis for cell growth and
development.This study was to explore whether the myogenic differentiation potential of ADSCs cultured
in ECM was improved.

Method: ADSCs were extracted from subcutaneous fat of male SD rats at the age of 3 months and
weight 250g. The third generation cellular of ADSCs were prepared for ECM and the ECM was contained
in the culture bottle for amplify the ADSCs. Myogenic induction was performed by 5-azacytidine using the
same generation of ADSCs cultured with ECM and non-ECM.

Result: ECM can signi�cantly increase the rate of cell proliferation (P<0.05).Immuno�uorescence detected
the expression of β-actin, Myod and Desmin in cells ,and showed no signi�cant difference in the
expression of β-actin between groups (P>0.05). However, there were signi�cant differences in Myod and
Desmin between groups (P<0.001).RT-PCR showed that the mRNA expressions of myosin heavy
chain(MHC), troponin, Myogein and Myf5 were signi�cantly different among groups (P<0.001).

Conclusion: ECM culture of ADSCs can improve its growth rate and myogenic differentiation potential.

1. Introduction
Many patients have muscle damage or degenerative diseases. Although there is a small number of
muscle satellite cells in muscle tissue to regenerate lost skeletal muscle cells, their number is too small to
repair major defects[1, 2].Only relying on the body's own ability and the effects of drugs to recover can not
well meet the needs of muscle recovery.At present, the application of mesenchymal stem cells in
regenerative medicine has become the focus of attention because of its self-renewal, immunoregulation
and lineage differentiation to mesoderm [3, 4].This kind of ability is a remarkable property of
mesenchymal stem cells, making them powerful cellular candidates for use in regenerative medicine.
Adipose mesenchymal stem cells, as one of the hot research cells, have been proved to have the ability of
myogenic differentiation, but the de�ciency is that the e�ciency of myogenic differentiation is not very
high, which limits its further clinical research.The ECM, as a mixture of cytokines and proteins secreted by
the cell itself has the advantages of non-toxic and harmless.The study of Pei showed that ECM can not
only increase the ampli�cation rate of human synovial stem cells [5], but also improve the chondrogenic
potential of human synovial tissue stem cells[6-9].

So far there was little research about the effect of myogenic differentiation of ECM on ADSCs .In this
study, we hypothesized the ECM from ADSCs could signi�cantly amplify the proliferation and improve
myogenic differentiation potential of ADSCs.
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2. Methods
2.1. Extraction of ADSCs

A 3-month-old male SD rat weighing about 250g was taken, and the rat was executed by intraperitoneal
injection of 3ml 10% glyoxyl hydrate. The rat was routinely sterilized by Iodophor. Subcutaneous fat was
taken from the rats and the blood vessels and subcutaneous tissue were removed from the fat on the
ultra-clean platform.The adipose tissue was cut into pieces and transferred into a 15ml centrifuge tube.
The PBS buffer was blown repeatedly for many times, and left for 1 minute to absorb the excess PBS
buffer.Add three times as much as 0.1% volume type  collagenase digestion of 40-50 minutes (constant
temperature level table), until fat tissue changed into shape of chyle .Centrifuge (1200r, 5 minutes),
discard the upper layer of fat, then 200, 400 mesh �lter successively �ltration.Filtrate was collected and
centrifuged again (1200r, 5 min), the supernatant was discarded. Medium containing 20% fetal bovine
serum was added and resuspended.The liquid was transferred to a �ask for culture.

2.2 Flow cytology identi�cation of ADSCs:

The third generation of ADSCs were ampli�ed and cultured, dished and laid on a 6cm plate. The cells
were used for �ow cytometry to observe the good state of the cells. After digestion with 0.25% trypsin for
1min, the digestion of the fat stem cells was terminated by complete culture medium, centrifuged at
1200rpm for 3min, and the supernatant was discarded.The cells were resuspension by PBS and blood
cell count plates were used. Rat ADSCs (1x106) were added to PBS 800 ul and then suspended, evenly
divided into 8 EP tubes (CD90/CD44/CD45/CD31 and their corresponding homologous antibodies were
respectively tested by �ow cytometry), and then mixed with the corresponding antibodies 2.5ul, incubated
in darkness at 4℃ for 60min.The above samples were washed twice and then suspended at 100 ul for
�ow cytometry detection.

2.3. Identi�cation of three-line differentiation of ADSCs

2.3.1. Osteogenic induction and identi�cation of rat ADSCs

Cells were collected and inoculated according to the cell density of 5 103cells/cm2 in a pre-gelatin-coated
six-well plate with 2ml medium for each well at 37℃ and 5%CO2.The induction began when the cell
fusion degree reached 60-70%, medium was carefully discarded, and osteogenic induction differentiation
medium preheated along the wall at 37℃ was carefully added.Fresh preheated medium for osteogenic
induction differentiation was replaced every 3 days.After 2 weeks of induction, in order to avoid
osteoblasts curling and shedding as much as possible, complete �uid exchange every 3 days was
replaced with half �uid exchange every 2 days until a large number of mineralized nodules were induced,
and alizarin red staining was performed for identi�cation and analysis.

2.3.2. Induction and identi�cation of chondroblast from rat ADSCs
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Cells were collected and resuscitated by chondrogen-induced medium at the density of 5 105cells/ml,
then 0.5ml cell suspension was absorbed and transferred to a 15ml polypropylene centrifuge tube.The
15ml centrifuge tube was centrifuged at 1500rpm for 5min. The purpose was to centrifuge the cells to the
bottom, unscrew the tube cap, and place them in an incubator at 37℃ and 5%CO2 for culture.The �uid
was changed every 2-3 days, and the volume of the �uid was 0.5ml (be careful to avoid the cartilage
balls).After the liquid changed, the bottom of the tube was �unked, the cartilage ball was suspended, and
the tube cap was unscrewed again. The culture was normal in a 5%CO2 incubator at 37℃.Culture for
about 28 days for toluidine blue staining.

2.3.3. Adipogenic induction and identi�cation of rat ADSCs

Cells were collected and inoculated in the ori�ce plate according to the cell density of 5 104 cells/cm2.
The cells were cultured at 37℃ with 5%CO2.When the cell fusion degree is close to or reaches 100%,
induction begins. The medium is carefully discarded and lipogenic induction medium A is added.The
adipogenic medium was preheated at 37℃ and added along the wall.(It is necessary to divide the
original �ask medium into 50ml centrifuge tube and preheat the medium to be used after packing ) liquid
A was induced to be sucked away for 48h, and liquid B was added into the adipogenic induced
differentiation medium preheated at 37℃.After 24 hours of induction, liquid B was sucked away and
replaced with liquid A for induction.After 3 to 5 times (12 to 20 days) of alternating action between liquid
A and liquid B, culture with liquid B was continued until the oil droplets in the cells were large enough to
be stained with oil red O.

2.4. Preparation of ECM by ADSCs

2.4.1. Gelatin precoating:

Add 0.2% gelatin PBS solution 2-3ml, cover the bottom of 25cm2 cell culture bottle, and incubate at 37℃
for 1h.The excess gelatin solution was sucked out and rinsed with PBS for 3 times after being
refrigerated at 4℃ overnight.Add 2-3ml 1% glutaraldehyde into the 25cm2 cell culture bottle and evenly
apply to the bottom of the cell bottle. After incubation at room temperature (RT) for 30 minutes, rinse with
PBS three times to remove residual glutaraldehyde.Add 2ml ethanolamine into the cell bottle, cover the
bottom of the bottle evenly, incubate at room temperature for 30 minutes, and extract the excess
ethanolamine.PBS was gently rinsed three times, and the growth medium was added to observe the color
of the medium. The medium turned purple, and then repeatedly rinsed until the medium returned to
normal color.Add PBS and save for a week[5].

2.4.2. Preparation of ECM:

The mesenchymal stem cells for ECM were the third generation of ADSCs to 15000 / cm2 density
inoculated with gelatin cells bottles, three days in a �uid, cells with bottle after switch to contain liquid
membrane induced (250 umol/L ascorbic acid medium, promote cells secreted protein, cell factor and
precipitation) of the cell culture medium to continue training[10], once every three days in liquid, a week
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later to the cell culture bottle to extract (PBS solution of 0.5% Triton - 100 and 20 mmol/L NH4OH),
reaction at room temperature for 5 min, join PBS percussion. The supernatant was gently sucked out, cell
debris and extract were removed by slowly rinsing with PBS for 3 times, ECM was obtained, and 2ml
containing dual-anti-pbs was added, which could be maintained at 4 ℃ for 4 weeks.

2.5. ADSCs are ampli�ed with or without the extracellular matrix

The third generation of ADSCs were inoculated into plastic culture �ask containing ECM and without ECM
with a density of 15,000 cells /cm2, respectively. Cell morphology and growth rate were observed, and the
cells of the two groups were photographed and counted on day 1, 3 and 5. Before counting, trypsin fully
digested the cells in the culture bottle and centrifuged (1000r/5 min). After removing the supernatant
solution, the same amount of medium was added to each group of cells. After full suspension, the same
amount of liquid was dripped into the blood count board for counting, each group of cells was counted
four times and averaged.

2.6. Grouping and treatment of myogenic induction experiments

ADSCs after ECM ampli�cation were inoculated in cell bottles with a density of 15,000 /cm2 and labeled
as group A, while the same generation of ADSCs without ECM ampli�cation were inoculated in cell
bottles with the same density and labeled as group B and group C.On the second day of cell inoculation,
A medium containing 10umol/L 5-azocytosine was added to group A and group B to induce cell
myogenic differentiation[11], and the same dose of ordinary medium without 5-azocytosine was added to
group C. After three days, cells were cultured in normal medium without 5-azocytosine, and the liquid was
changed every two days until the cells were full of trypsin for digestion.

2.7. Immuno�uorescence detection of the expression of β-actin, Myogenic determing factor (MyoD) and
Desmin in cells.

Cells were rinsed with PBS once and �xed in 4% paraformaldehyde for 15min~30min.0.1%Triton was
treated at room temperature for 15min.PBS was washed twice;Sealed at 5%FBS for 15min;The protein-
actin primary antibody (Proteintech 60008-1-lg), Myod primary antibody (Proteintech 18943-1-ap) and
Desmin primary antibody (Proteintech 16520-1-ap) were added to the protein and incubated at 4℃
overnight.PBS was washed three times, 5min each;Cy3-labeled anti-mouse secondary antibody
(Proteintech sa00009-1) and cy3-labeled anti-rabbit secondary antibody (Proteintech sa00009-2) were
added and incubated at 37℃ for 1h.Hoechst was incubated at room temperature and out of light for
15min.Photograph under �uorescence microscope.

2.8. mRNA expressions of Myosin heavy chain (MHC), troponin, Myogein(MyoG) and Myogenic factor 5
(Myf5) were detected by RT-PCR.

2.8.1. Total intracellular RNA extraction
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 Cells from groups A, B and C were collected, washed twice with 3 ml PBS, and the supernatant was
discarded.Add 1 ml Trizol extraction kit to fully homogenize, rest at room temperature for 5 min.Add 0.2
ml chloroform, vibrate violently for 15s, and rest for 3 min.Centrifuge at 4℃ 12000 r/min for 10 min, and
take the supernatant.Add 0.5 ml isopropanol, mix well, and rest on ice for 20-30 min.Centrifuge at 4℃
12000 r/min for 10 min, discard supernatant.Add 1 ml 75% ethanol and wash the precipitate.Centrifuge
at 4℃ 7500g for 5 min, discard supernatant.Place to dry at room temperature and dissolve rnase-free
H2O.

2.8.2. cDNA synthesis

The �rst cDNA synthesis kit was used to synthesize cDNA: In the reverse transcription reaction system,
the following reagents were added into the 0.2ml PCR tube, as shown in table 1.

table 1 Reverse transcription reaction system

The reagent Volume ml

The total RNA 5.0

Random Primer p(dN)6 (0.2 mg/ml) 1.0

Rnase-free ddH2O

70°C 5 min 10 sec

5.0

5×Reaction Buffer 4.0

dNTP Mix (10 mmol/L) 2.0

Rnase inhibitor (20 U/ml) 1.0

AMV Reverse Transcriptase (10 U/ml) 2.0

The total volume 20.0

After mixing, warm bath at 37°C for 5 min.Warm bath at 42°C for 60 min.At 70°C for 10 min, the reaction
was terminated.Store the above solution at -20°C.

2.8.3. Polymerase chain reaction PCR

2.8.3.1. Primer synthesis

The primers used in real-time PCR were designed and synthesized by Primer Premier 5.0, a Shanghai
biotechnology company, using the housekeeping gene GAPDH as internal reference.Primer sequences are
shown in table 2.

table 2  Real-timePCR primer sequence
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Primer Sequence 5'-3'

Mhc(mouse)-RT-F GCATCCCTAAAGGCAGGCTC

Mhc(mouse)-RT-R GCCACTTGTAGGGGTTGACA

cTn1(mouse)-RT-F GCAGGTGAAGAAGGAGGACA

cTn1(mouse)-RT-R CGATATTCTTGCGCCAGTC

Myogein(mouse)-RT-F GAGGAAGTCTGTGTCGGTGG

 

Myogein(mouse)-RT-R CCACGATGGACGTAAGGGAG

Myf5(mouse)-RT-F AACCCTAACCAGAGACTCCCCAAG

 

Myf5(mouse)-RT-R GGCAGGCTGTAATAGTTCTCCACC

 

Mouse GAPDH-RT-F GGTGAAGGTCGGTGTGAACG

Mouse GAPDH-RT-R CTCGCTCCTGGAAGATGGTG

   

2.8.3.2. RT- PCR reaction system

The reaction solution was prepared according to real-time PCR reaction system.DdH2O, SybrGreen qPCR
Master Mix, Forward primer, Reverse primer and cDNA template were added to the PCR reaction tube, and
fully mixed.The reaction system was prepared according to table 3.

table 3 Real-time PCR system

Component Volume(ml)

ddH2O 7.0

SybrGreen qPCR Master Mix 2× 10.0

Forward primer 10 mM   1.0

Reverse primer 10 mM 1.0

cDNA 1.0

Total volume 20.0

2.8.3.3. PCR ampli�cation: 94℃ for 10 min, (94℃ for 20 seconds, 55℃ for 20 seconds, 72℃ for 20
seconds) 40 cycles.
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2.8.4. RT- PCR data processing

After PCR ampli�cation, the real-time �uorescence quantitative PCR instrument automatically analyzed
the results, adjusted the threshold and baseline according to the negative control to determine the Ct
value of each specimen, and determined whether the Ct value was valid according to the melting
curve.Will export as a result, the 2 - delta delta CT method in gene expression differences between control
group and the concentration group, computation formula as follows: delta CT = CT gene - CT inside, then
obtained the control group delta CT, remember to delta CT contrast, achieve delta CT contrast average,
with each group of delta CT minus delta CT contrast average, respectively obtained by delta delta CT
value, namely the delta delta CT = delta - delta CT contrast CT sample, then calculate each group 2 - delta
delta CT value, is the relative expression of genes in each.

3. Statistical Analysis
SPSS 20 software for Windows (SPSS Inc., Chicago, IL, USA) was used to record the data and for the
statistical analyses. The data are presented as the means±standard deviations (SDs) of various
measurements. Student's t test was used to compare a single experimental mean with the control mean.
P<0.05 was considered statistically signi�cant.

4. Results
4.1. The results of �ow cytometry were shown in �gure 1.

4.2. Results of identi�cation of differentiation of ADSCs triplex were shown in Figure 2

4.3. Results of extracellular matrix ampli�cation of ADSCs

We used blood cell counting board to count the cells after ECM ampli�cation and compared the number
of cells under normal culture conditions. On day 1, the number of cells in plastic culture bottles without
ECM and the cell bottles containing ECM were 3.4 104 /cm2 and 5.7 104 /cm2, respectively, showing a
signi�cant difference (P < 0.001).On the third day, 5.9 104 cells /cm2 and 7.6 104 cells /cm2 were found
in the blank cell �ask and the cell culture �ask containing ECM (P=0.01,p<0.05).On day 5, 9.1 104 cells
/cm2 and 1.5 105 cells /cm2 were found in blank cells and the cell culture �ask containing ECM (P <
0.001).Thus, ECM can indeed signi�cantly increase the cell proliferation rate of ADSCs.This will provide a
favorable solution to the shortage of stem cells and increase the rate of cell proliferation.(Figure 3)

 

4.4. The expression results of β-actin, MyoD and Desmin in cells was detected by immuno�uorescence
assay
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Immuno�uorescence images were displayed using ImageJ software (Rawak software, Germany) and
PrismDemo software (GraphPad software, USA) for statistical analysis of data: compared with group C,
group A and group B Desmin and MyoD expression level increased signi�cantly, in which group A of cells
in the content of MyoD increased 7 times (P < 0.001), group B MyoD content increased 2.7 times (P <
0.001).While between group A and group B the MyoD protein content also exists signi�cant difference (P
< 0.001).Desmin content increased by 5.2 times in group A (P<0.001), and increased by 2.4 times in group
B compared with group C(P<0.001). The difference of Desmin protein content was also signi�cant
between group A and group B (P<0.001).There was a difference in the content of β-actin between the
groups, but the difference was not statistically signi�cant (P>0.05).(Figure 4)

 

4.5. The mRNA expression of MyoG, Myf5, MHC and troponin.

Rt-PCR was used to detect the mRNA expression of MyoG, Myf5, MHC and troponin of ADSCs after
myoblast induction. We found that compared with group C, the expression levels of MyoG, Myf5, MHC
and troponin in group A and group B were signi�cantly increased, and the mRNA expression levels of
Myf5 in group A and group B were increased by 2.4 times and 1.6 times respectively (P<0.001).There
were also signi�cant differences in Myf5 mRNA expression between groups A and B (P<0.001).The
mRNA expression levels of MHC in group A and group B were increased by 3.8 times and 2.3 times
respectively compared with group C (P<0.001).The mRNA expression levels of MHC also showed
signi�cant differences between groups A and B (P<0.001).The mRNA expression levels of cTn1 in group
A and group B increased by 2.7 times and 1.8 times compared with group C, respectively, with signi�cant
difference (P<0.001).The mRNA expression level of troponin was also signi�cantly different between
groups A and B (P<0.001).The mRNA levels of Myogein in group A and group B increased by 4.7 times
and 2.4 times respectively compared with group C (P<0.001).The mRNA expression levels of Myogein
also showed signi�cant differences between groups A and B (P<0.001).(Figure 5)

5. Discussion
Muscle defects and degenerative diseases affect the lives and quality of life of many patients
worldwide.The administration of the drug is ine�cient at regenerating damaged tissue, and the toxicity of
the drug is a major blow to the patient's body.Stem cell therapy is considered a good way to repair lost
cells[12].Mesenchymal stem cells (MSCs) have the ability of self-renewal, multidirectional differentiation
and immune regulation, and they are the most ideal candidate cells in cell therapy and regenerative
medicine[12]. MSCs are derived from many tissues including bone marrow [16], lung[17], fat[18], liver[19],
umbilical cord[20], amniotic �uid[21], placenta[22]and umbilical cord blood[23].It has been reported that
these cells have the potential to differentiate into skeletal muscle[24], cardiomyocytes[25] and smooth
muscle cells[26].Among cells of various sources, ADSCs are stem cells that have been repeatedly reported
and clearly possess myogenic differentiation potential, and can differentiate into muscle tissue under the
action of various induction products such as 5-aza, boron and cyclic uniaxial stress[27].Among the
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several products studied, 5-aza has been shown to be a suitable inducer with stable inductivity, despite
the wide variety of products studied.5-aza is a cytidine like DNA methylation inhibitor which was known
to promote up-regulation of muscle genes and differentiation of hMSC[27].Previous studies have shown
that it can alter cell fate and differentiate MSCs into cardiomyocytes through a speci�c molecular
mechanism involving DNA demethylation and histone a key step in cell epigenetic modi�cation[28].
However, due to the toxic effect of 5-aza, cell viability is limited and myoblast differentiation e�ciency is
not high.

Previous researches showed that ECM which maintains cellular function through complex biochemical
and physical signals could signi�cantly amplify the proliferation and improve chondrogenic potential of
MSCs[5]. Studies have shown that the natural ECM not only contains collagen and �bronectin, layer
adhesion proteins and macromolecular protein, polysaccharide and other proteins, it also provide
physical support for the cells, a growing body of evidence indicates that the ECM can provide physical
support for the cells not only, also can provide biological signals for cells, promote cell adhesion,
proliferation and differentiation[29, 30]. Pei et al. studied human umbilical cord blood stem cell ECM and
found that ECM can improve cell proliferation, greatly improve the proliferation rate of human umbilical
cord blood stem cells, and have a higher proportion of s-phase cells[31]. Our study shows that the
proliferation rate of ADSCs cultured with ECM from ADSCs cells is indeed signi�cantly higher than that of
cells cultured under normal conditions(Day 1,5 P < 0.001;Day 3 P < 0.05 ). This suggests that we can use
this as a routine method to maintain the self-renewal and proliferation capacity of target cells in future
studies.

 In our research the ECM also play a role in enhancing the myogenic differentiation potential of
ADSCs.Through our experimental veri�cation, it was found that the expression of β-actin in ADSCs
ampli�ed by ECM was not signi�cant among the groups, and there was no statistical signi�cance
(P>0.05).Actin is a part of the cytoskeleton that promotes translocation of GLUT4 and glucose transport
in adult muscles[32].This suggests that ECM does not enhance GLUT4 translocation and glucose
transport in myoblasts.MyoD, MyoG and Myf5 are the production of MRFs gene family[33], belongs to the
muscle speci�c genes, controlling muscle progenitor cells, shape and proliferation of muscle �bers to
form, mature individual muscle after birth and functional whole process of the development of skeletal
muscle is the most important genes in muscle development.Some researchers have found that when
muscle cells encounter stimulation, they �rst express primary MRFs, and later express the downstream
proteins desmin, myosin, etc. of mature cells[34].In MRFs, Myf5 and MyoD, which are related to myoblast
hyperplasia, are �rst expressed, and then MyoG, which is mainly involved interminal differentiation, is
expressed[35].We �nd that after ECM culture, the expression of Myf5 and MyoD in myoblast proliferating
phase was signi�cantly increased (P<0.001), and the expression of MyoG in myoblast terminal
differentiation was also signi�cantly increased (P<0.001).As a downstream protein of mature cells,
Desmin is a muscle-speci�c type III intermediate �ber, which is crucial to the normal structure and
function of muscles[36]. The myosin heavy chain(MHC) is the basic unit of myosin, and troponin is an
important regulatory protein involved in striated muscle contraction[37].The expressions of desmin, MHC
and troponin in ECM cultured stem cells were signi�cantly increased (P<0.001).Therefore, we believe that
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the role of ECM in enhancing the myoblast differentiation potential of ADSCs is not only re�ected in the
proliferation and terminal differentiation of myoblast, but also in the framework construction and the
contraction movement of muscle cells.But the mechanism is not clear how the ECM from ADSCs play a
role in affecting cell proliferation and myogenic induction and further research will be performed.

This experiment also has certain limitations.Only the ADSCs cultured after ECM were subjected to the
myoblast culture analysis by 5-aza method, and the myoblast induction was not conducted in the ECM
co-culture environment.What's more, only cell experiments were carried out, and no further animal
experiments were conducted to verify this.Next, we will conduct myoblast induction in the environment of
ECM co-culture to explore whether the myoblast induction effect is better.

6. Conclusion
ECM is a promising approach to enhance the proliferation and myoblast differentiation potential of
ADSCs.In our experiments, ADSCs cultured by ECM showed better proliferation and greater myoblast
differentiation potential.It provides a new idea for us to induce myogenic differentiation of stem cells
more e�ciently.
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Figure 1

in the �gure CD44 (75.9%), CD90 (79.1%). It suggests that the cells were stem cells. CD31 4.3% high
expression in epidermal cells. CD45 10.7% high expression in vascular endothelial cells. So we can rule
out epidermal cells and endothelial cells. In conclusion, the cells were highly hint as ADSCs.

Figure 2

A shows alizarin red staining induced by osteogenesis of ADSCs, indicating that more osteoblasts appear
after induction.B was toluidine blue staining after chondroblast induction, and more chondrocytes were
stained.C was oil red O staining after lipogenic induction, and staining cells were also observed.In
conclusion, this cell has the ability of three-line differentiation, which further proves that this cell is a rat
ADSCs.
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Figure 3

A and B were plastic(cells without ECM) and ECM(cell bottles containing ECM), respectively, at day 1, 3
and 5 were cultured under A 40-fold optical microscope.C is the cell counts of the two groups of cells on
different days by using the blood cell counting plate.
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Figure 4

in the Figure(NC for group C, 5N for group B, ECM+5N for group A), A is the Desmin �uorescence image.B
is the Desmin protein content, it can be seen that the protein content of group A and B signi�cantly
increased compared with that of group C (P<0.001), and the protein content difference between group A
and B was also signi�cant (P<0.001).C is the �uorescence picture of MyoD.D was the protein content of
MyoD, and the protein content of group A and B was signi�cantly increased compared with that of group
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C (P<0.001), and the protein content of group A and B was signi�cantly different from that of group C
(P<0.001).E is the �uorescence image of β-actin.F was the content of β-actin protein, and there was no
signi�cant difference in protein content between the three groups (P>0.05).

Figure 5

ADSCs myoblast induced the expression of various markers of mRNA, MyoG mRNA (A), Myf5 mRNA (B),
MHC mRNA (C), troponin mRNA (D). All the indicators showed signi�cant differences among the
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groups(P<0.001).


