


Background:

Mesenchymal Stem Cells (MSCs) are a class 

of adult stem cells with pluripotency; 

differentiate into , adipocyte, neurons, 

chondrocytes and osteoblasts. 

The pluripotency of MSCs potentiate the value 

of regenerative medicine 



MSCs were first discovered in 
1968 by Friedenstein as an 

adherent fibroblast-like 
population in the bone marrow 
capable of differentiating into 

bone .



Mesenchymal stem cells (MSCs) 
have generated a great amount 
of novel therapeutic paradigm 

for a variety of diseases. 
Currently, MSCs based clinical 

trials have been conducted for at 
least 12 kinds of pathological 

conditions, with many 
completed trials demonstrating 

the safety and efficacy



Clinical application 
of MSC are mainly attributed to their 
important four  biological properties:

I-Ability to home to sites of inflammation 
when injected intravenous. 
II-Differentiate into various cell types .
III- Secrete multiple bioactive molecules 
capable of stimulating recovery of injured 
cells and inhibiting inflammation. 
IV- Perform immunomodulatory functions.



Some researchers reported that sex

differences affected the osteoblast efficiency 

of MSCs.

The ADMSCs from male donors being more 

likely than those from female donors. 

Researchers also found that the estrogenic, 
potential of ADMSCs declined with age .



Low immunogenicity is important 
character of MSCs, rendering them 
suitable for allotransplantation.

The immunomodulatory ability of 
placenta derived MSCs were superior to 
that of BMSCs and ADSCs .



Biological differences among MSCs 
derived from different tissues 
determine their different clinical 
applications.



It was subsequently shown that MSCs can 

be isolated from various tissues such as: 

1- Adipose tissue

2-Peripheral blood  &  B.M           

3- Umbilical cord 

4- and placenta.

5- Dental bulb. (  Boulais et al, 2015).  



i. MSCs from different tissues display 

significant differences in proliferative 

potential  ( yield & viability) .

ii. (ADMSCs) was much higher than that 

other tissues derived MSCs with up to 

12 population doubling times 



These cells have a remarkable capacity of 

extensive in vitro expansion which allows 

them to rapidly reach the desired number for 

in vivo therapy [Simone Perucca etal, 2017].



Adipose tissue (AD) is good source for 

mesenchymal stem cells (MSCs), which has 

large therapeutic potentials in orthopedic, 

plastic  and other fields.

ADMSCs yield and viability guidelines are in 

important  in MSCs banking and cytotherapy.



For better characterization of MSC:

in 2006  “ The International Society of 

Cellular Therapy “  

defined MSCs by the following three criteria :

(1) MSCs must be adherent to plastic surface 

under standard culture conditions;



(2) MSCs must express certain cell surface 

markers :

positive for CD73, CD90, and CD105, 

CD271, CD71, CD44. 

and negative for  CD45, CD34, CD14, or 

CD11b, CD79 alpha or CD19 & HLA-DR



(3) MSCs must have the capacity 
to differentiate into
* osteoblasts 

* adipocytes 
* chondroblasts 

under in vitro conditions.





The first clinical trial using culture-

expanded MSCs was carried out in 1995 

and 15 patients became the recipients of 

the autologous cells [Lonza et al, 2011]



. By 2011/12/12, the public clinical trials 

database http://clinicaltrials.gov/ website has 

showed 206 clinical trials using MSCs for a 

very wide range of therapeutic applications.



Most of these trials are in Phase I (safety 

studies), Phase II (proof of concept for 

efficacy in human patients), or a mixture of 
Phase I/II studies.



Only a small number of these trials are in 

Phase III (comparing a newer treatment to 

the standard or best known treatment)



Therapeutic trials:
Liver disease   cirrhosis

Stroke

MI  produce long term engraftment decrease MI size

GVHD  in HPSCT produce immune modulation ( Treg, CD25, T effector)

Autism

Osteochondrosis

neuropathy

myopathy

SLE

Orthopedic

Plastic surgery.



MSCs promote endothelial Cell tube formation & 

angiogenesis

produce keratinocyte specific  protein ,  VEGF and 

angioprotein-1

Also express phenotypic gene of hepatocyte and 

neuron, after stroke  iv injection decrease the infarction 

size.



Biological characteristics of MSCs 

associate with their therapeutic effect



(1) The ability to home to sites of inflammation 
following tissue injury when injected i.v
(2) to differentiate into various cell types. 
(3) to secrete multiple bioactive molecules capable of 

stimulating recovery of injured cells 
and  inhibiting inflammation 
(4) the lack of immunogenicity and the ability to 

perform immunomodulatory functions.



MSCs have the capacity to migrate to, and engraft
in, sites of inflammation after systematic 
administration and exert local, functional effects in 
the resident tissue. 
MSC selectively home to sites of injury, irrespective 

of the tissue. 



Migration is under the control of a large range of 
receptor tyrosine kinase growth factors such as platelet-
derived growth factor (PDGF) 
or insulin-like growth factor 1 (IGF-1) 
and chemokines such as CCR2, CCR3, CCR4 or CCL5 
as assessed by in vitro migration assays [Fagardo-

Orduma etal, 2015].





MSCs have the capacity to differentiate into 
mesenchymal lineages including osteoblasts, 
adipocytes, and chondroblasts under both in 

vitro and in vivo conditions . 
Studies have also reported that MSCs can give 

rise to cells of other lineages. 



or assumed phenotypic characteristics of all major cell 
types in lung including fibroblasts, epithelial cells, and 

myofibroblasts . 

demonstrate that MSCs injected into the central nervous 
systems of newborn mice could adopt morphological and 

phenotypic characteristics of astrocytes and neurons



Mouse model of ischemia-reperfusion (I/R) 
kidney, transplanted MSCs were able to 

differentiate toward renal tubular epithelium at 

an early stage of injury. 



MSCs differentiation assay:
1- adipogenic medium : dexamethasone , insulin, 

isobutyl-methyl xanthine

2- esteogenic medium: dexathamethasone, ascorbic acid 

and B-glycerophosphate

3-chondorocyte differentiation: dexamethasone, 

ascorbic phosphate, pyruvate ,transforming factor -B 

plus DMEM ( Dulbecco's modified Eagle’s medium)



MSCs Immune Modulation
Because of their well recognized immune modulatory 

property , MSCs represents a special cell population for 

therapeutic purpose

Potential suppress T-cell effector ( Th1, Th2, Th17, 

CD25 , Treg, Fox P3 ) ,, also suppress NK cell as it is 

positive for  HLA-G : class I  

so induce a pattern of immune tolerance 

so prevent: 

autoimmunity &  GVHD



Material and methods



Study populations and medical ethics:

This work was included on subjects undergoing 
liposuction or lipoectomy for cosmetic purpose from both 
sex, they were informed about their  specimens will be 
collected for research purpose  before surgical 
operation, and informed consent was obtained.



Methods:
In this study, we isolated ADMSCs from different 
body regions; super facial abdomen fat and deep 
fat, the surgical protocols used were liposuction 
versus lipoectomy. All different laboratory 
procedures were applied for each separate subject 
‘sample from the specimen set that consists of 6 
series of samples for every individual; according 

to the following protocol:



Specimen withdrawing by different syringe size 
1 ml, 10 ml and 50 ml. 
Then separation at 300G versus 900 G force at 18-
20 oC, 
The culturing was performed on DMEM, the 
passage of culture occurred every 3 days, this step 
repeated until 8 successive passages throughout 24

days.



Then comparing the biological characteristics of 
ADMSCs of each passage :
1- Yield
2- Viability ( growth curve)
3- Doubling count
4- FCM criteria   

5-and chromosomal stabilities to provide 

reference guidelines for therapeutic practice. 



ADMSCs isolation and culture: 
liposuction was performed in  healthy donors to 
aspirate lipid [20], or surgical excision of adipose 
tissue (lipoectomy), was performed, then cutting it into 
small pieces, digesting with 0.1% type I collagenase 
(Serva ), neutralization with DEMEM containing 10% 
fetal bovine serum or platelet lysate .
Culture passage occurred when the yield was 80% or 
more, we add 0.25% trypsin-EDTA (Gibco, Carlsbad, 

CA), seeded in a flask at yield of 5 X103/µl, 



ADMSCs   proliferative characterization:

Growth curve: The cells of passages (P4, 5 

compared to P8) were selected by MTT assay to 

determine the growth curve.. The optical density of 

each well was measured at 490 nm. cell growth 

curve was plotted.



Determination of cell-colony formation (doubling time):

Performed with passage 5,6,7 and 8 cells. 

The plates were incubated for two to three weeks . 

Stop culturing when the clones became visible.  Giemsa 

stain was used. 

Clones with more than 10 cells were counted under a 

microscope, 

and the colony-forming rate was calculated. 



Flow-cytometric analysis:

Passages 3, 4, 5,6,7,8 cells were used.  

Mouse Mo Abs against 

CD271, CD34, CD45, CD73, and CD90 and 

HLA-DR provided by BD Biosciences (USA).



Chromosomal stability test: 
conventional karyotyping and mytomycin-C test 
(0.5 mg/ml was added to the DEMEM over 24 
hours); the test was performed for detection of 
chromosomal instability after repeated passage. 
The cell culture from passages 5, 6, 7 and 8 were 
incubated with colchicine 5% for 2 hours then 
harvested on a slide and stained with Giemsa, 

examined by light microscope for any breakage



Statistical analysis:
The collected data were tabulated and analyzed using 
statistical package of social science (SPSS) version 17 
software. Suitable statistical techniques were computed 
ANOVA test, Student’s t test, Mann Whitney test and 
Kruskal Wallis for non-parametric values, correlation 
coefficient were used as tests of significance. 
Qualitative data were described in the form of number 
and percentage. Quantitative data were described in 
the form of mean ± standard deviation (SD), range and 

median.



Results:
Morphological observations of ADMSCs 

derived from different body regions. During 
primary culture demonstrated that; most the 
cells were spindle and arranged radially, 
resemble the growth of colony. Oval cells were 
observed besides the spindle cells. Cells 
gradually formed single, spindle populations 
with increasing the passage



Item

Body Region

P value

Deep abdomen           Super facial abdomen               

( no =  )                       ( no =  )                                   

( no =  )  

Yield (X103/µl)

Mean ± SD

438000±115281            422666.7±65023.1                0.868  NS

Viability X103/µl

Mean ± SD  

79.4±16.4 68.8±12.8 84.6±4.4 0.095 NS

Table1: Comparison between donor body regions
S: Statistically significant difference (p<0.05)



There is  no difference between the growth curve 
as regard age or sex of donor, also as regard the 

body region (P <0.05), or the surgical protocol



immunophenotypic of MSCs markers (CD73, 
CD90, CD271) were expressed in ADMSCs, with a 
high positivity. However, hematopoietic cell 
markers (such as CD34, HLA-DR and CD45) were 
negative, there were no significant variation 
between FCM markers expressed throughout the 
eight passages  no difference was noted according 
to donor characters,  operative techniques or 

laboratory protocols (P>0.05) 



Item 1 ml 

syringe

10 ml 

syringe

50 ml 

syringe

p1 p2

MSC viable  Cell/µl

Mean ± SD

68.2±21 77.1±19.8 78.3±22 0.039 S 0.003 HS

Table 2: Final MSC yield after Liposuction by different syringe size

S: Statistically significant difference (p<0.05) , HS: Statistically significant difference (p<0.01)

P1: comparison between 1 ml and 10 ml syringe, P2: comparison between 1 ml and 50 ml syringe



Table3: Correlation coefficient of yield and viability in 
relation to laboratory procedures

Item No. of passage Speed of centrifuge Syringe size

r P r p R P

Yield 

(X103/µl)

Mean ± SD

0.020 0.891 NS -0.412 0.030 S 0.472 0.027 S

Viability

Mean ± SD

-0.217 0.138 NS -0.380 0.042 S 0.396 0.0137 S



Fig 4: Photographic passages
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