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1. INTRODUCTION 
 

Within the adipose tissue (AT), multipotent 

mesenchymal stem / stromal cells (MSCs) have been 

obtained that can get reproduced by which our belief 

regarding AT has drastically changed. These cells got 

identified within the stromal vascular fraction (SVF), as 

well as were isolated in the same manner from bone 

marrow (BM), have characteristics of being plastic, 

adherent as well as typical MSCs because of which they 

are called adipose derived stem cells (ADSC’s).
[1,2]

 

These ADSC’s have adipogenic, osteogenic, 

chondrogenic, myogenic, as well as neurogenic potential 

in vitro.
[3]

 This plasticity as well as multipotency has 

stimulated lot of research in recent times. ADSC’s are 

thought to be tools for replacement, repair along with 

regeneration of dead or damaged cells. These cells were 

included for clinical investigations in relation to 

therapeutic approaches.
[1,4,5] 

 

Regarding haematopoietic cells (HSCs), the formation of 

treatment strategies that confer greater efficiency and 

safety has become challenging regarding invasive 

collection as well as administration, clinical results along 

with treatment cost. Actually BM, Umbilical Cord(UC)- 

mesenchymal stem cells(UC-MSCs) as well as ADSC’s 

got utilized in the form of stem cell-dependent treatments 

regarding regenerative medicine. The utilization of 

enriched ADSC’s or cell assisted Lipotransfer (CAL) is 

mostly accepted by plastic surgeons and it was first 

utilized for overcoming fat necrosis as well as escalate 

fat grafting, particularly in cosmetic remodelling.
[6,7]

 

Right now both preclinical as well as clinical 

applications of fat, (SVF, or enriched ADSC’s for 

therapy of a variety of disease offer a great promise. The 

work done has been with regards to wound defects, 

vascular ischemia, regeneration of bone, 

neurodegenerative diseases, cartilage tissue deficiencies, 
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ABSTRACT 
 

With the gradual work on stem cells via bone marrow(BM)or umbilical cord human mesenchymal 

stem(UC-MSCs) cells finally it has been found that the Human adipose-tissue(AT) constitutes the best 

source of stem cells in view of its acceptance presence in plenty and much less pain during retrieval as 

compared to other sources. Adipose derived stem cells(ADSC’s)can get maintained as well as expanded 

within culture for long time without getting rid of their capacity to differentiate and hence yielding great 

cell quantities that are getting used exceedingly for cell therapy reasons. A lot of outcomes of ADSC’s-

based cell therapies products showed sufficient effect as well as lot of efficiency in certain clinical reasons 

for autologous as well as allogenic settings. Thus being thought of as potential ways of replacement, repair 

as well as regeneration of injured cells. Here we have reviewed these advantages and probable uses like 

wound repair, cardiac problems, Neurodegenerative problems, radiation injuries, autoimmune diseases 

after having reviewed MSC’s earlier from other sources and embryonic totipotential stem cells. 

 

KEYWORDS: Adipose derived stem cells(ADSC’s); mesenchymal stem cells; Neurodegenerative 

disease; cardiovasculaer disease; wound healing ;bone/cartilage repair; autologous. 
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cardiovascular injuries, as well as graft versus host 

disease (GVHD).
[7,8-12]

 

 

Further the widespread clinical use of ADSC’s is based 

on the way of utilizing them. Getting purified or being 

within their microenvironment is crucial for their 

therapeutic outcomes and might ensure better 

understanding as far as the induced side effects are 

concerned. Second issue is the shifting of ADSC’s use 

from autologous to allogenic setting. Development of 

biotechnological techniques have improved the utility of 

highly purified ADSC’s along with newly performed 

cells,
[13]

 getting proposed for the allogenic setting when 

autologous cells are not available. This way ADSC’s 

might be having a primary part in regenerative medicine 

in this 21
st
 century. Nevertheless risk factors which are 

associated with manipulation as well as cryopreservation 

,their concentration , as well as route of administration 

are controlled and standardized. 

 

Earlier we have reviewed the role of totipotential 

Embryonic stem cells and that of mesenchymal stem 

cells (MSC’s) in case of Type 1 diabetes and 

regenerative medicine.
[14-16]

 Here we conducted a 

systematic review on ADSC’s in view of advantages that 

they possess ove r BM and Umbilical Cord UC- 

mesenchymal stem cells(MSCs). 

 

Methods We did a Pub med search from 1975 till date 

regarding ADSC’S using the MeSH Term ; MSCs; 

ADSC’S;characteristics ;use in wound 

healing;cardiovascular system (CVS) diseases; 

Autoimmune diseases ;graft versus host diseases 

(GVHD) neurodegenerative diseases ;radiation injuries. 

 

RESULTS AND DISCUSSION 
 

We found a total of 10,599 articles out of which we used 

106 articles for this review . No meta analysis was done. 

 

2. Adipose Derived Stem Cells (ADSC’c) 

Various terms were hypothesized for these cells from 

different researches-i)processed lipoaspirates ii)AD adult 

SC’s, adipose mesenchymal stem cells, Adipose Derived 

Stromal /Stem Cells, Adipose Stromal Cells. Thus, the 

International Federation of Adipose Therapeutics 

(IFATs) used the ADSC’ name to have more common 

name. 

 

 Right now they get collected from the subcutaneous 

AT,
[17]

 that helps in getting them fast in large numbers 

having a high cellular activity.
[2,18]

 They consist of 

stromal vascular fraction and is thought to be the best 

one in all tissues
[19]

 occasionally almost 30%.
[20]

 

Mutually, the IFATs and ISCT have accepted, same 

regarding smaller expression amount of stromal 

associated markers CD13, CD29, CD44, CD73, CD90, 

CD105, CD106 in the SVF cohort on the converse 

regarding cultured ADSCs. These expressions were 

repeatedly marked by late ADSC passage.
[21]

 The 

particular expression of CD10, CD 36 and CD 106 can 

differentiate them from the ones from BM.
[22]

 With 

ADSC research, being mainly conducted with the 

utilization of culture-expanded cells ,has resulted in 

current agreement of CD 34 as the marker for the 

ADSCs identified. Hence interesting things of CD 34 

biology needs to be further explored and inner sight got. 

Correlation between CD 34 marker with hypoxia has 

also been documented. CD 34 may represent niche-

particular marker for progenitors, and hypoxia is 

associated with the sustainance of adult stem cells.
[23]

 As 

per Sengenes etal. The human SVF cell population that 

had CD 34 were enriched in ADSC s in contrast to BM-

MSCs.
[24]

 But the expression of this antigen was only 

documented in the early culture passage.
[25]

 Additionally 

the presence of CD 34 + subpopulation was an indicator 

of a minimum of 20% freshly identified SVFs.
[26]

 Other 

surface antigen Sto1 that is typical BM-MSCs related 

antigen ,was documented separately within ADSC in the 

publications.
[2]

 Moreover as per another publication 

ADSC might get particularly found utilizing the CD271 

marker,
[27]

 in which the expression has been sustained in 

aged persons and correlates with marked proliferative 

and differentiating capacities.
[28]

 ADSC further liberate 

trophic factors which control cell growth and exhibit 

lipolytic effects following β-adrenergic agents exposure 

and activated protein kinase phosphorylation in case of 

tumor necrosis.
[39]

 

 

Adipose Derived Stem Cells from younger donors 

display a> multiplication rate as compared to elderly 

people, although they had sustained ability with aging.
[30]

 

Hence the advantage over BM-MSCs. Furthermore 

ADSCs sustained their ability to differentiate into cells 

of mesodermal origin, usually recognized for their low 

immunogenicity , with manipulative actions.
[31]

 HLADR 

protein is expressed by less than 1% on their surface 

causing immunosuppression actions and hence 

increasing their usefulness clinically in allogenic 

transplantation along with treating resistant immune 

disorders .UC-MSC’s also were documented as being 

more primitive as compared to ADSCs,
[1]

 and ADSCs 

having validated their advantages as far as numbers 

available with adequate cell numbers.Regarding BM, 

ADSCs cell growth halted during passage 11-12, but 

showed lesser doubling of their cohort than BM and 

umbilical cord- mesenchymal stem cells (UC-MSCs), 

thus being shorter but more multiplication capacity than 

UC-MSCs.
[1] 

All these properties helped in motivating 

their use in tissue repair, in which cell multiplication, 

angiogenesis along with antiinflammatory features were 

anticipated to take place fast in the injured 

areas(figure1).[see ref 32]. 
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Legend for Figure 1: Courtesy ref no-32-Immuno-modulatory effects of adipose derived stem cells (ADSCs). 

ADSCs stimulate macrophage change immunity and inhibit T and Dendritic cells, inducing angiogenesis, a 

decrease in apoptosis and fibrosis with an increase in anti-inflammation process. Interleukin-1α, -6, -10 (IL-1α, -

6, -10, -13), TNF-α (Tumor Necrosis Factor-α), TGF-β (Transforming Growth Factor-β), TLR2, TLR4 (Toll 

Like Receptor 2, 4), VEGF (Vascular Endothelial Growth Factor), b-FGF (basic Fibroblast Growth Factor). 

 

From other angle 1
st
 finding of ADSCs was by their 

capacity to differentiate into mesodermal lineages. But 

multiple observations corroborated the latter with their 

differentiation into ectodermal along with endodermal 

germinal layers displaying an edge in making tissue 

engineering programmes in regenerative medicine. 

ADSCs also had greater chances of differentiation into 

the adipogenic lineage as compared to BM and UC-

MSCs, with their multiple potency understood for 

ectodermal along with endodermal repair of the 

tissues.
[33]

(figure2) that points that more work is needed 

for standardizing ADSCs modulation regarding clinical 

utilization. Still long term expansion as well as activation 

along with cryopreservation influenced functional 

nature.
[34]

 

 

 
Legend for Figure 2: Courtesy ref no-32-Secretome of Adipose Derived Stem Cells (ADSCs) that are involved in 

the mechanisms related to tissue repair and regeneration. ADSCs secrete different growth factors in their 

microenvironment and other proteins known to induce specific cell differentiation. Interleukin-1, -6, -10 (IL-1, -

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566837/figure/ijms-20-02523-f001/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566837/figure/ijms-20-02523-f002/


Kaur et al.                                                                                           World Journal of Advance Healthcare Research 

www.wjahr.com      │   Volume 5, Issue 1. 2021   │   ISO 9001:2015 Certified Journal   │                                     279 

6, -10), TNF-α (Tumor Necrosis Factor-α), TGF-β (Transforming Growth Factor-β), TLR2, TLR4 (Toll Like 

Receptor 2, 4), GDF11 (Growth Differentiation Factor 11), GDF15 (Growth Differentiation Factor 15), G-CSF 

(Granulocyte-Colony Stimulating Factor), GM-CSF (Granulocyte Monocyte-Colony Stimulating Factor), EGF 

(Endothelial Growth Factor), VEGF (Vascular Endothelial Growth Factor), IGF (Insulin Growth Factor), b-

FGF (basic Fibroblast Growth Factor), PDGF (Platelet Derived Growth Factor), NGF (Nerve Growth Factor), 

CCL-2 (Chemokine C-C Motif Ligand 2), PEDF (Pigment Epithelium Derived Factor), KGF (Keratinocyte 

Growth Factor). 

 

2.2Present Methods in ADSCs-basis for treatment 

These are pluripotent /resident SC’s which take part and 

stimulate various biological processes that participate in 

normal mechanism of tissue repair and functioning all 

through life. But MSCs appeared to be more adaptive for 

action at the site, hence more suitable for locally 

degenerative diseases. 

 

ADSCs are thought to be main components regarding 

repair, replacement along with regeneration of mortal or 

injured cells. These cells were utilized for clinical 

evaluation regarding treatment plans, having all the part 

of criteria required for cell cased treatment, thus they 

become the maximum adapted cells for doing the initial 

part during regenerative medicine. ADSCs are present in 

mammoth amounts and can be obtained by utilization of 

least invasive work ,have ability of differentiation into 

maximum cell lineages in an allogenic setting Probable 

production with recent good manufacturing 

practices(GMP) guidelines is going on by overcoming 

various technical problems. 

 

In clinical studies mostly whole stromal vascular fraction 

(SVF, was utilized with ADSCs that had been obtained 

either alone or along with biomaterials whether 

autologous or allogenic. For prevention of 

misunderstanding regarding utilization of SVF along 

with its ADSC population obtained with their 

comparative properties that can give us benefit. ADSCs 

had the maximum benefit to risk in skin 

oncohaematology bone and cartilage applications as 

compared to bone marrow (BM) and Umbilical Cord 

(UC)- mesenchymal stem cell(MSC’s). These cells get 

utilized for a lot of reasons, including 

immunomodulation actions (multiple sclerosis[MS], 

fistula, acute and chronic graft versus host diseases 

(GVHD), diabetes mellitus(DM1), Crohn’s diseases), 

angiogenic potential (ischaemia, scars, wound repair), 

along with differentiation capacity (arthritis, cardiac and 

spinal injury, bone regeneration)[reviewed in [ref 35] for 

regenerative medicine]. What way is utilized for 

delivering stem cell implantation has the potential to see 

what will be the efficacy of the cell therapy. 

 

2.2A.ADSCs Role in Wound Healing and Skin 

Regeneration 

Initially stem cell dependent therapies utilized in wound 

recovery were done utilizing autologous cultured 

epidermal autografts(CEA) instead of epidermis . 

Cellular parts supplementation to these skin substitutes 

have resulted in good skin looks, as well as function. 

Utilization of MSCs from variety of places has come out 

as a special alternative method for taking care of wounds 

regarding multiple skin –associated problems to attain 

natural skin regarding its looks, texture, color as well as 

metabolic characteristics. Regarding availability, big cell 

amount present and collecting using a noninvasive 

technique it has been posited that ADSCs have crossed 

the problems encountered utilizing CEA. Reason given is 

repeated open wounds, fragile wounds as far as long time 

is concerned along with greater scar contractions by 

stimulating excessive ECM synthesis.
[4]

 Their capacity to 

heal chronic wounds, was emphasized via ECM 

liberation, resulting in proliferation as well as 

remodelling stage of wound healing.
[5]

 These cells have 

been demonstrated to facilitate fat tissue surviving and 

along with free fat are becoming a proper extra method 

regarding soft tissue augmentation surgery, like in breast 

augmentation as well as facial tissue defects.
[6,7]

 

 

ADSCs modulated tissue reconstitution ,hence 

improving the defects within the tissues and enhancing 

skin regeneration ,aid in cicatrisation and manipulate 

inflammation, thus facilitating skin healing.
[8]

 The 

growth factors as well as anti inflammatory cytokines 

which they secrete avoided cell apoptosis as well as 

stimulated neoangiogenesis , especially in treating 

critical limb reduced blood flow. Multiple researchers 

have utilized autologous or allogenic ADSCs in the 

therapy of burns, either alone or together with Epidermal 

graft, that aids in bettering skin engraftment. 

 

Certain therapeutic progress has been demonstrated 

while utilizing BM and/or UC-MSC’s for getting total 

remission regarding ulcers, scars and burns therapy.
[35]

 

But the capacity of ADSCs to work via extra 

proliferation, differentiation as well as paracrine manner 

has given evidence that they are better regarding use in a 

lot of ways in this branch. 

 

2.2B.ADSCs in Autoimmune Disorders  

ADSCs have been used in therapy of many Autoimmune 

diseases. They were found to be safe and effective for 

systemic lupus erythematosus(SLE), systemic 

sclerosis(SS), Sjogrens syndrome, Scleroderma, and 

Crohns diseases. Patients with Crohns diseases came 

with closed fistula following injection of the cells,
[36,37]

 

with betterment of disease , in addition to patients safety 

. Conversely, a reduction in severity of disease was seen 

following BM and/or UCB-MSC’s therapy and this 

action seemed to be over determined maybe due to 

smaller numbers as per the sample size or the small 

follow up.
[38,39]

 Still these cells were documented to have 

maximum importance in therapy as well as avoiding 
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graft versus host disease[GVHD] occurring from HSC s 

transplantation.
[40]

 

 

ADSCs methods seemed to have safety as well as greater 

efficiency regarding adverse effects documented. 

Formatting MSC’s transplantation protocols, when 

utilizing ADSCs, therapeutic aims may be more selective 

as regard to subjects with Sjogrens syndrome SLE, 

polymyositis and Crohns diseases.
[37]

 (figure3) Even the 

immunomodulating ability of ADSCs was good when 

used for T1DM, where new cells that liberated insulin 

got regenerated.
[41]

 

 

 
Legend for Figure 3: Courtesy ref no-32-herapeutic features of Adipose Derived Stem Cells (ADSCs) in auto-

immunes and hematopoietic diseases compared to those of bone marrow (BM)- and umbilical cord (UC)-

mesenchymal stem cells (MSCs). The size line is related to the observed effect. 

 

2.2C.ADSCs in Haematological Disorders and GVHD 

Therapy of GVHD has been maximally evaluated using 

BM-MSC’s following allogenic HSC transplantation 

and/or lymphocyte infusion. Infusing allogenic BM-

MSC’s in adult subjects as well as children with steroid-

resistant acute GVHD caused total response with overall 

survival in maximum subjects following UCB and HSC 

transplantation with no adverse effects at the time or 

immediately following MSC’s infusion,
[40,42]

 although 

higher results were seen with initial BM-MSC’s 

supplementation,
[43]

 (fig3). In case of cancers BM-

MSC’s had safe profile and could help in bettering the 

haematopoietic engraftment,
[44]

 with same kind of 

observations with the utilization of UCB-MSC’s in 

smaller children as well as adult subjects following HSC 

transplantation,
[45]

 Increasing the rate of improvement of 

the haematological system was also seen following 

infusion at the same time of autologous blood HSC and 

BM-MSC’s in subjects affected by breast cancer who 

were getting heavy chemotherapy dosing.
[46]

 Zhang etal 

.reviewed the role of adipose derived stromal cells in 

haematopoiesis regulation as well as the insight on the 

properties of these adipose derived stromal cells (ASC’s) 

along with their current utilization as well as future role 

of these ASC’S [reviewed in ref 47](see figure 4). 

 

 
Legend for Figure. 4: Courtesy ref no-47-Mechanisms of ASC-mediated regulation in hematopoiesis. The 

secretion of a variety of cytokines and chemokines is believed to be the main mechanism by which ASCs regulate 

hematopoiesis. The molecules secreted by ASCs (e.g. SCF, SDF-1, etc.) can bind to the receptors on HSCs. The 

secretion of EVs is another possible mechanism. The signaling molecules inside the lipid bilayer contribute to 

intercellular communication. ECM mediates cell adhesion and signal transduction. The soluble and cell-surface 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6566837/figure/ijms-20-02523-f003/
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proteins expressed by ASCs are thought to be involved in ECM remodeling. Several signal pathways can be 

activated when HSCs are exposed to ASCs, by which ASCs regulate self-renewal, proliferation, and 

differentiation of HSCs. 

 

 
Legend for Figure 5: Coiurtesy ref no-97-Extracellular vesicles mode of action in various tissues. 

 

ADSCs as an alternative also helped in HSC engraftment 

avoiding both acute as well as chronic GVHD.
[48]

 These 

cells could help In total differentiation along with 

synthesis of mature myeloid as well as B lymphoid cells 

but could not sustain the longevity of surviving and 

automatic renewal of HSC, pointing that ADSCs can 

work for a small time only in aiding in haematopoiesis 

redevelopment.
[49]

 In the same way in vitro and in vivo 

haematopoiesis in mice observations were there. 

 

2.2D.ADSCs in Bone/Cartilage Repair  

Other than rest of adult tissue which develop scar tissue 

following damage, the skeleton goes via healing of the 

new bone.
[50]

 A lot of stimulus has been there in the 

utilization of undifferentiated progenitor cells with the 

purpose of tissue engineering in view of their capacity to 

enhance in culture , with differentiation into different cell 

lineages on culturing in particular growth specifics . Due 

to these properties , adult stem cells through variety of 

tissues have got utilized in different cartilage as well as 

bone rejuvenation. Lot of chondrogenic ability has been 

displayed by ADSCs in tissue engineering methods.
[51]

  

 

The commonly used method of ADSCs is in bone and 

cartilage regeneration as well as repair that does not 

come as a shock. Despite BM-MSC’s having lot of 

osteogenic differentation ability in vitro ,the BM- MSC’s 

osteogenic repair use in vivo is not much ,with this use in 

bone repair is gradually getting taken over by the 

ADSCs. Similarly clinical usefulness of UCB- MSC’s 

regarding articular cartilage repair not much relevance 

found with single clinical trial done.
[52]

 

 

Either by themselves or together with a scaffold ADSCs 

have shown effectiveness in improving maxillary defects 

followed by bone regeneration.
[53]

 Following trauma 

calvarial deficiencies also got corrected with autologous 

ADSCs as well as calvarial continuation with bone 

regeneration got. Their capacity of liberating anti-

inflammatory factors along with reduced pro 

inflammatory effects that allows them to be very 

lucrative and effective therapy in intervertebral disc 

injuries, rheumatoid arthritis, osteoarthritis as well as 

tendon damages.
[10,54]

 Therapeutic benefit of ADSCs was 

greater than seen in therapy of cartilage problems with 

higher case reports in these therapies in publications.
[9]

 

 

2.2E.Role of ADSCs on cardiovascular system (CVS) 

and Muscular Diseases 

Marked ability of getting regenerated is a property of 

adult skeletal muscles. For the postnatal growth it is the 

muscle satellite cells that take care of the main recovery 

of the adult skeletal muscles. Proof is there that it is 

skeletal muscles which affect aging. On the basis of 

aging ,decrease in skeletal muscles , strength, as well as 

capacity to bear at the time of aging occurs 

physiologically with different processes that may 

enhance this function .Capillaries have an important role 

in the mode that is behind the close association among 

blood flow as well as metabolism of skeletal muscles 

mass Conversely to the skeletal muscles myocardium 

possesses minimum ability to regenerate[reviewed in 

references.
[55,58]

 Though the neonatal heart of mammals 

has marked regeneration capacity via proliferation of 

myocardium till the postnatal day 7. One common thing 

that all organisms have is the capacity to regenerate heart 

in oxygenated state. It has been posited that the shifting 

from the oxygen (O2) high postnatal surroundings 

represents the upstream signal,that causes cell cycle 

arrest of cardiomyocytes.
[59]

 

 

Cardiac muscle has minimal ability to proliferate and 

thus regenerative strategies are required. Direct 

programming of fibroblasts can be done to 

cardiomyocytes by overexpression of 3 cardiac-specific 

transcription factors(Gata4,Mef 2c,Tbx5).
[60]

 It was 

documented that somatic cells might get directly 

reprogrammed to other differentiated outcomes without 

going via stem/progenitor cell stage. That human skin 

fibroblasts exposed to a Radio Electric Asymmetric 

Conveyer (REAC) gives its commitment to cardiac and 

skeletal muscle lineages,
[61]

 is there. 
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Good processes that result in stimulating differentiation 

to cardiomyocytes which develop homogenous 

cardiomyocytes populations of enough numbers is a 

prerequirement of the newer applications. Isolation of 

MSC’s can be done from variety of human tissues that 

possess multipotential as well as immunomodulatory 

properties for helping the repair of injured tissues. 

Effectiveness and possibility regarding CVD treatment 

from separate origin as well as tissue obtained MSC’s.
[62]

 

This way getting cardiac differentiation,stem cell –

dependent treatments have come out as efficient methods 

of treatment of CVD.
[63]

 There is proof that paracrine 

factors liberated mainly modulate the treatment 

efficiency of transplanted stem cells, of which what is 

important is that microRNA’s exist in the secreted 

exosomes.
[64]

 These MSC’s-obtained exosomal 

microRNA’s deliver cardioprotection via induction of 

angiogenesis in ischemic heart.
[65]

 

 

Different studies using small animals have utilized 

intramyocardial injections. But still limitation displayed 

by these injections is engraftment of cells within the 

infracted myocardium. For getting over this, some 

innovative hydrogels have been utilized as delivery ways 

for ADSCs. MSC’s were agreed upon to differentiate 

into cardiomyocytes in vitro,
[66]

 and show lot of value in 

cardiomyocytes that are regenerating within myocardial 

infarction(MI). Autologous as well as allogenic BM-

MSC’s which got transplanted into MI subjects ,did not 

display any adverse effects and enhanced left ventricular 

working , reduced cardiac arrhythmias ,and enhanced 

myocardial functioning.
[67,68]

 Other studies utilized UCB-

MSC’s in the form of intravenous infusion in patients 

with heart failure , decreased ejection fraction, as well as 

enhanced left ventricular functioning in these patients.
[69]

 

 

Direct cardiac reprogramming has come out to be 

innovative method for regenerating injured myocardium 

by conversion of endogenous cardiac fibroblasts into 

induced cardiomyocytes -like cells for getting cardiac 

function back. These fibroblasts replace dead 

cardiomyocytes resulting in the development of fibrosis 

as well as myocardial refashioning. Studies are there in 

connection among ADSCs and fibroblasts .Media 

conditioned by ADSCs help fibroblasts multiplication, 

that points that paracrine stimulation of fibroblasts takes 

place through ADSCs. Same fibroblasts which got 

cultured in Media conditioned by ADSCs were observed 

to liberate greater quantities of type1 collagen. From 

these observations it is clear that the interactions among 

these might contribute remarkably in protection of 

myocardium. 

 

From alternative way, these ADSCs might turn out to 

have more CVS importance, as well as these cells being 

evaluated in ,multiple clinical trials in the past 10yrs. 

That time ADSCs were directly delivered into 

myocardial tissue of patients having MI or ischaemic 

heart failure without associated events with their 

utilization being safe as well as having greater efficacy in 

improving cardiac function.
[71]

 Use in animal models also 

ADSCs showed their efficiency whether delivered via 

intracoronary, transendocardial, intramyocardial, or 

intravenous approach.
[19,72]

 

 

As far as skeletal muscle is concerned the capacity of 

regeneration of MSC’s still holds controversy with only 

few human studies documented. But promising outcomes 

clinically have demonstrated muscle activity improving 

in patients coming with muscle dystrophies following 

infusion of UCB-MSC’s. But greater than anticipation of 

paracrine action of these MSC’s was there regarding 

improving cardiac function by escalation of angiogenesis 

as well as anti-apoptosis, instead of direct differentiation 

towards cardiomyocytes.
[73]

 in animal models, ADSCs 

can get differentiated into skeletal muscle cells as well as 

enhance the ECM collagen VI deficiency in the 

congenital muscle dystrophy as well as mice model of 

Duchenne muscle dystrophies(mdx mice).
[74,75]

 

 

2.2F.Role of ADSCs on Neuro Degenerative Diseases 

Nervous tissue for long has been thought to give 

problems in regeneration, as mature neural cells do not 

proliferate for differentiation. Still insight is not there 

whether neural stem cells get actively maintained 

throughout life and regarding exact cellular crosstalk as 

well as molecular cascades. Adult mammalian brain has 

atleast 3 areas which are neurogenic, containing a 

reservoir of neural stem cells;i))the subgranular zone in 

the hippocampal dentate gyrus, and ii),the subventricular 

zone around the lateral ventricles i ii) as well as the 

hypothalamus .Various parts of the neural stem cells 

niche have been found that control neural stem cells 

action via giving different signals.
[76]

 ADSCs can 

transdifferentiate into neural like cells which have a lot 

of neuronal qualities like action potential,dopamine 

liberation as well as that of neurotrotrophic factors as 

well as spontaneous postsynaptic current .As per certain 

recent studies miRNA’s may control the neuronal like 

differentiation of MSC’s. miR-21 has been corroborated 

directly aid to ADSC differentiation.
[77]

 For ADSC’s to 

become ideal for treatment of neurological diseases 

therapy ,they must produce enough number of specific 

factors of functional as well as high quality neural cells . 

At the time of transdifferentiation into neural cells, 

xenobiotics or specific factors as well as the 

corresponding partial methylation or acetylation of 

genomic areas as well as activation of further 

transdifferentiation processes stimulate ADSC’s. 

 

These ADSC’s as well as other MSC’s have been posited 

for innovative therapy of certain neurological diseases 

like Alzheimer’s as well as Parkinson’s diseases, stroke, 

amyotrophic lateral sclerosis (ALS), Huntington’s 

disease, spinal cord injury, traumatic brain injury, as well 

as MS. These cells have given evidence of their 

effectiveness to pass via blood brain barrier(BBB) even 

when intravenous transplanted. Neuronal morphological 

properties as well as markers were seen following cell 

infusion either by differentiation into neuron like cells.
[33]
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or fusion of endogenous cells.
[78]

 But their therapeutic 

advantages seemed to be stimulated via secreted 

proteins.
[11.12]

 Proteomic evaluation have corroborated 

that BM as well as UC-MSC’s conditioned media 

stimulated Neuronal differentiation, neurite outgrowth 

through dorsal root ganglion explants whereas ADSC’s 

demonstrated >axonal growth.
[11]

 Especially ADSC’s 

paracrine activity was not the one only causing the 

liberation of nerve growth factors as well as 

neurotrotrophic mediators which participate in nerve 

regeneration,
[12]

 that adds to the complexity of the 

microenvironment as well as nerve progenitor ‘s 

interactions . When utilizing at either autologous or 

allogenic set up at a low or high doses that got infused as 

well as with lot of infusions, neuroprotective as well as 

immunomodulatory effects were associated with MSC’s 

via 3 sources that causes a reduction in pathological 

features as well as relief of the disability of MSC’s 

immunomodulation.  

 

These therapeutic characteristics of BM -MSC’s have 

given advantage to Parkinson’s disease patients.
[79]

 as 

well as these outcomes have stimulated other current 

controlled phase study . Besides clinical benefit has been 

seen in patients with ALS as well as stroke on utilizing 

modified BM -MSC’s.
[80,81]

 Recent research evaluating 

the BM -MSC’s-derived neural progenitor on patients 

presenting with MS has shown safety as well as 

tolerability without any serious side effects.
[82,83]

 With 

the use of an alternative conditioned media from BM -

MSC’s culture, followed by BM -MSC’s transplantation, 

potentiated the clinical benefit as well as these 

abrogative action seems to be based on IL-6,IL-8 as well 

as vascular endothelial growth factor(VEGF) conditioned 

the media amounts.
[84]

 Similarly Li etal., showed 

previously that a shift from Th1 to Th2immunity 

advantage seen for ADSC’s was definitely their 

paracrine action following transplantation.
[85]

 The 

secreted factors may directly work neuroprotection or via 

immunomodulation effecting the expression or secretion 

of a lot of mediators involved in angiogenesis, 

synaptogenesis, gliogenesis as well as neurogenesis.
[86]

 

Other treatment methods might do cell combination for 

getting greater neurological functional enhancement,
[87]

 

or using VEGF, Angiogenin (ANG), as well as 

transcription growth factor beta (TGFβ) as anticipating 

biomarkers for cell treatments efficacy and choice of 

patients.
[88] 

Besides that ADSC’s have been advocated 

for retinal degenerative diseases as well as renal 

transplantation, although they are still in early stages 

regarding ADSC’s differentiation potency as well as 

immunosuppressive capacity in tissue repair.  

 

2.2G.Role of ADSCs on Radiation Damages 

Be it interventional radiological, radiotherapy or 

cardiological procedures an escalation of Radiation 

damages on wounds as well as other organs keep on 

occurring.
[89-92]

 One cannot treat conventionally like flap 

surgery or skin grafting with chronic Radiation wounds 

in view of tissue ischemia as well as fibrosis.
[93]

 Ischemia 

occurs secondary to improper vasculature as well as 

incompetent vessels present within irradiated tissues.
[94]

 

Radiated skin demonstrates erythema as well as 

abnormal pigmentation. If a radiation wound is there 

further necrosis complicates it as well as fibrosis in 

different organs, like in heart for these stem cell 

therapies to work  

 

These chronic Radiation wounds might get better by 

escalating enough blood supply to those tissues. 

Conversely combined radiotherapy as well as 

chemotherapy have been a major progress towards 

therapeutic treatment of cancer therapy.But combination 

of doxorubicin (DXR) as well as cardiac irradiation 

might precipitate unexpected congestive cardiac 

failure(CCF).
[95]

 

 

In therapy of chronic Radiation wounds ADSC’s have 

shown >advantage as well as in myocardial dieasess. 

Delivering them causes greater blood perfusion as well 

as capillary density in irradiated wound.
[91]

 Viability of 

irradiated skin flap enhances on therapy with ADSC’s 

injection in association with enhanced vascularity in the 

flaps injected with ADSC’s. On the cellular level these 

ADSC’s stimulated fibroblasts proliferation as well as 

enhanced expression of a variety of cytokines like 

VEGF.
[92]

 

 

3. Challenges associated with autologous as well as 

Allogenic Clinical Utility of ADSC’s 

The property of stemness , plasticity as well as 

robustness given to MSC’s make them very lucrative 

adult s stem cells in regenerative medicine . With the 

number as well as frequency as well as differentiation 

capability of BM -MSC’s, has a negative association 

with age,
[96,97]

 elderly patients might not contain effective 

autologous stem cells, it points that allogeneic stem cells 

would be needed. ADSC’s are phenotypically similar to 

bothBM- MSC’s as well as UC- MSC’s on utilizing a 

panel of 22 surface antigens,
[96]

 with the gene expression 

signature appearing to show an upregulation of 24 genes 

within ADSC’s in contrast to BM- MSC’s,
[98]

 with lot of 

hundred expressing sequence tags of.
[96]

 Formation of 

Allogenic method indicates that ADSC’s would get 

isolated via a donor who volunteers ,then get expanded 

ex vivo, as well as cryopreserved in the form of suitable 

cell product till tissue repair required. Hence multiple 

unrelated patients can get treated via a single donor. AT 

via HLA-identical siblings or cases of haploidentical 

relations / HLA-screened healthy volunteers is thought as 

a suitable alternate method &might be best method of 

collecting/storing till utilized in proper HLA- matched 

case. 

 

AT itself can help in forming stem cell bank,
[99,100]

 2 

queries arise i)their use should be practical as well as 

efficacious(large numbers are required) ii)clinical results 

need to be identical to the anticipated use. Big promise of 

ADSC’s is that upto 24-48h maintenance is feasible 

within lipoaspirates,
[40]

 cryopreserved prior to separation 
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as well as seeding in culture with stable as well as 

efficacious capacity to proliferate as well as 

differentiate,
[101]

 as compared to fresh BM. USC tissues 

that are essential for retrieval as well as deriving of 

MSC’s. Hence the banking of Allogenic ADSC’s holds 

lot of promise for regenerative therapies.But for broad 

use efficacious easy and significantly safe procedures 

need to be offered for assuring cell quantities that are not 

contaminated, are functional as well, ADSC’s are 

available as per cGMP. Lot of emphasis is made on this 

to ensure therapeutic usage.
[102,103]

 But banking still 

remains debatable. 

 

It can be suggested that allogenic model might be more 

lucrative regarding cell therapy industry .But autologous 

cells usually improve cell therapy immunotherapy rather 

than allogenic. Other than academic as well as university 

communities certain biotechnological firms are doing 

clinical work on ADSC’s in many fields Developed 

laboratory ADSC’s preparation /patented formulas of 

adult Stem Cells are there for going via examination as 

well as safety of variety of MSC’s therapies for many 

diseases.Osiris Therapeutics Inc Mesoblast Ltd is 

working for forming Stem Cells based treatment in 

Crohn’s disease as well as radiation exposure.
[104]

 But 

still cost is the limiting factor. As per Gimble et al.one 

day might arrive when lot of people actually go to donate 

fat in the ‘’ fat drives’’ akin to ‘’blood drives’’ 

altruistically. These clinical grade ADSC’s need to be 

done using standards laid down by GMP.
[105]

 Further 

Lelek and Zuba-Sharma have tried to further go upto 

using extracellular vesicles from ADSC’s or UC- MSC’s 

for Regenerative Therapies[reviewed in [ref 106]. 

 

CONCLUSIONS 
 

ADSC’s are phenotypically similar to bothBM- MSC’s 

as well as UC- MSC’s on utilizing a panel of 22 surface 

antigens, with the gene expression signature appearing to 

show an upregulation of 24 genes within ADSC’s in 

contrast to BM- MSC’s., with lot of hundred expressing 

sequence tags of. The differences as per differentiation 

potential as well as proliferation capability might also 

show the incidence as per the microenvironment in 

relation to their originating tissues. This might answer 

the query as far as their ex vivo expansion variations 

have been documented and assures clinical 

usefulness.Actually , the advantageous outcomes seen on 

transplantation of SVF might be attributed to its 

heterogeneity as well as activation of the associated 

microenvironment which got made up by subpopulations 

of haematopoietic as well as endothelial progenitors as 

well as cells . Thus understanding of host associated 

factors that includes local environment along with proper 

timing are required for master factors that regulate the 

fate of ADSC’s following infusion. One needs to give 

attention to patient related factors for design of ADSC’ 

based therapies, in view of their effect on number as well 

as functional behaviour of these expanded cells. Greater 

ADSC’s purity regulation needs to be stressed as well as 

find potency assays to assure their regenerative ability. 

This ensures finding reproducible as well as consistent 

standardized cell preparation which have suitability in 

large scale.Greater expanded cell numbers might be 

needed when performing actual application as well as 

variability documented in clinical results might be 

secondary to variations in the amounts of cells infused. 

As per Gimble et al.one day might arrive when lot of 

people actually go to donate fat in the ‘’ fat drives’’ akin 

to ‘’blood drives’’ altruistically. These clinical grade 

ADSC’s need to be done using standards laid down by 

GMP. 

 

Usage of ADSC’s appears to have > role as compared to 

BM- MSC’s in regenerative medicine ,since there is ease 

of collection as well as greater numbers . Cell based 

treatments for regenerative medicine have to meet least 

criteria as in other medical therapies. Despite everything 

before routine use is done some queries need to have 

solution.Doubts of reports exist regarding proliferation of 

cancer cells meaning they might activate pre-existing 

growths. Thus proper check up of patients needs to be 

done and they should not to be used in any case of 

cancers. 
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