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SUMMARY	

The	potential	use	of	stem	cell-based	therapies	for	the	repair	and	regeneration	of	
different	tissues	and	organs	offers	a	paradigm	shift	that	will	give	different	thera-
peutic	solutions	for	variety	of	diseases.	The	use	of	either	embryonic	stem	cells	
(ESCs)	or	elicited	pluripotent	stem	cells	in	clinical	scenarios	is	restricted	because	
of	cell	inability	to	divide	and	to	technical	and	ethical	concerns	within	the	genetic	
manipulation	of	human	ESCs,	although	these	cells	are,	on	paper,	extremely	help-
ful.	Mesenchymal	stem	cells	appear	to	be	a	perfect	population	of	stem	cells	for	
sensible	regenerative	medicine,	as	they	are	not	subjected	to	a	similar	kind	of	re-
strictions.	Recent	basic	analyses	and	clinical	studies	have	shown	that	the	utiliza-
tion	of	adipose-derived	stem	cells	(ASCs)	harvested	from	animal	fat	tissue	in	re-
generative	medication	is	not	restricted	to	mesoblastic	tissue,	but	extends	to	each	
germ	layer	and	endodermal	tissues	and	organs.	Supported	by	this	information,	
main	purpose	of	this	brief	review	is	to	summarize	and	describe	the	underlying	
biology	of	ASCs	and	their	proliferation	and	differentiation	capacities,	alongside	
current	diagnostic	and	clinical	knowledge	from	a	range	of	medical	fields	relating	
to	the	utilization	of	ASCs	in	regenerative	drugs.■	
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ROMISING applied science technologies, like tis-
sue engineering, which is related to interdiscipli-
nary field involving physicians, engineers, and 
scientists, might give novel tools for surgical pro-

cedure. variety of conditions, such organ failure, tissue 
loss as a result of trauma, cancer abrasion, and inborn 
structural anomalies, which can be treated by current clini-
cal procedures/surgical methods as well as organ trans-
plantation, including tissue transfer, which could also be 
use of artificial materials; but, these treatments have po-
tential limitations, as well as organ shortages, injury to 
healthy components of the body throughout treatment, hy-
persensitivity, and immune rejection. Recent develop-
ments in the rising field of somatic cell science, stem cell-
associated growth factors, and regenerative medicine 
might permit the utilization of stem cells to repair tissue 
injury and, eventually, to exchange organs. 

Stem cell candidates embrace embryonic stem cells 
(ESCs), induced pluripotent stem cells (iPSCs), and post-
partum adult stem cells. ESCs are capable of in depth self-
renewal and growth and have the potential to differentiate 
into any sort of somatic tissue (1). These traits build hu-
man ESCs promising for future use in regenerative medi-
cation. iPSCs are derived from differentiated cells like 
skin fibroblasts and seem to possess an equivalent poten-
tial and properties; but, their generation isn't dependent 
upon a supply of embryos (2). As such, though the thera-
peutic potential of each ESCs and iPSCs is big because of 
their auto-reproducibility and pluripotentiality, there are 
still some limitations to their sensible use: for instance, 
cellular regulation of tumor formation, moral concerns, 
and immune considerations related to ESCs, and difficul-
ties with genetic manipulation with regard to iPSCs (1, 3). 
In distinction, postpartum adult stem cells are, by their 
nature, immune-compatible, and there aren't any moral 
considerations associated with their use. 

Multipotent mesenchymal stem cells (MSCs) are non-
hematopoietic cells of germ layer derivation that are pre-
sent in a variety of postpartum organs and connective tis-
sues. Recently, MSCs are isolated from different tissues 
including trabeculate bone (4), periosteum (5), synovial 
membrane (6), skeletal muscle (7), skin (8), pericytes (9), 
peripheral blood (10), deciduous teeth (11), periodontal 
ligament (12), and umbilical cord (13, 14). Though the 
stem cell populations derived from these sources are valu-
able, common issues including low range of harvested 
cells and restricted quantity of harvested tissues. Therefore, 
most of adult-derived stem/ progenitor cells need a mini-
mum of amount of ex vivo enlargement or additional ma-
nipulation before they're used pre clinically or clinically to 
satisfy efficaciousness and safety needs. 

In distinction, the strong stem cells inside fatty tissue, 
termed adipose-derived stem cells (ASCs) (15), are one of 
the foremost promising somatic cell populations known so 
far, since human adipose tissue is present and simply ob-
tained in massive quantities with very little donor site 

morbidity or patient discomfort. Therefore, the employ-
ment of autologous ASCs as each analysis tool and as cel-
lular therapeutics is feasible and has been shown to be safe 
and efficacious in diagnosing and clinical studies of injury 
and illness (16, 17). To date, a variety of scientific publi-
cations have represented the underlying biology of ASCs, 
diagnostic studies for the utilization of ASCs in regenera-
tive medicine in numerous fields are performed, and there-
fore the efficaciousness of ASCs has been determined in 
many clinical trials. Therefore, the aim of this brief review 
is to focus on recent progress in ASC biology, trends in 
diagnosing and clinical studies, and future directions for 
the utilization of ASCs with specific relevance the field of 
regenerative medicine. 

Adipose tissue consists primarily of fat cells organized 
into lobules (18). It is a extremely complicated tissue con-
sisting of mature adipocytes, that represent more than 
ninetieth of the tissue volume, and a stromal vascular frac-
tion (SVF), which incorporates preadipocytes, fibroblasts, 
vascular smooth muscle cells, epithelial tissue cells, resi-
dent monocytes/macrophages, lymphocytes, and ASCs (19, 
20). Several articles have shown that a lot of the character-
istics of ASCs disagree in keeping with the situation of the 
harvested fatty tissue. ASCs harvested from superficial 
abdominal regions are considerably a lot of immune to 
programmed cell death than ASCs harvested from the 
higher arm, medial thigh, trochanteric, and superficial 
deep abdominal depots (21). The density of somatic cell 
reserves varies inside fatty tissue and may be a function of 
location, type, and species (e.g., human vs. murine). In 
white fatty tissue, for instance, ASC yields are larger in 
subcutaneous depots compared with visceral fat, with a 
high concentration in arm fatty tissue depots and also the 
greatest physical property in ASCs isolated from inguinal 
fatty tissue depots (22). Likewise, it has been reported that 
ASCs are found within the brown fatty tissue depots found 
distributed in white fat depots present within the body 
which they simply endure skeletal myogenic differentia-
tion (23). Phenotypically, the characterization of ASCs 
remains in its infancy. To date, all makes an attempt to 
determine a particular definition of the ASC constitution 
and to discriminate clearly between these cells and fibro-
blasts are unsuccessful. 

The fact that somatic cell yields are bigger from fatty 
tissue than from other somatic cell reservoirs is another 
important factor in their quality to be used in regenerative 
medication. Routinely, 1 × 107 adipose stromal/stem cells 
are isolated from three hundred milliliter of lipoaspirate, 
with bigger than 95% purity (24). In alternative words, the 
typical frequency of ASCs in processed lipoaspirate is a 
pair of nucleated cells, and therefore the yield of ASCs is 
close to 5,000 fibroblast colony-forming units (CFU-F) 
per gram of fatty tissue, compared with estimates of 
roughly 100-1,000 CFU-F per ml of bone marrow (25). 
Subcutaneous fatty tissue samples are usually be obtained 
by general anesthesia. Current ways used for analytic 

P 



 
Wu et al. Adipose-derived Stem Cells Review 

	

SI 2018; 2018:e000071 www.bonoi.org	 3 (Not for citation)	

ASCs go through collagenase digestion followed by cen-
trifugal separation to isolate the SVFs from primary adi-
pocytes. They show a fibroblast-like morphology and lack 
the intercellular lipid droplets seen in adipocytes. Isolated 
ASCs are generally expanded in monolayer culture on 
standard tissue culture plastics with a basal medium con-
taining 100% fetal bovine blood serum (26). 

Previous reports have recommended that the useful ef-
fects of bone marrow-derived MSC-based therapy, like 
growth of new blood vessels, anti-inflammation, and anti-
apoptosis, are of the most important part mediated by the 
biological process actions of cytokines and growth factors 
secreted by the bone marrow-derived MSCs instead of by 
the differentiation of MSCs into native tissue cell varieties 
(27). For ASCs, it has been shown that the helpful impact 
on totally different organs/tissues within the human body 
may be because of soluble factors made by ASCs instead 
of their differentiation capability toward different mature 
lineages (28). The ASCs secretome has the potential to be 
a strong tool to be used in future approaches to develop 
cell-/tissue-based therapeutics for regenerative medicine. 
A number of papers have represented the body secretions 
profiles of preadipocytes, ASCs, or fatty tissue, which 
were determined using enzyme-linked immunoabsorbent 
assays (ELISA) or other techniques (29, 30). Analyses of 
the soluble factors discharged from human ASCs have 
discovered that cultivated ASCs, at comparatively early 
passages, secrete hepatocyte growth factor (HGF), vascu-
lar epithelial tissue growth factor (VEGF), remodeling 
growth factor-β, insulin-like growth factor (IGF)-1, basic 
fibroblast growth factor (bFGF), granulocyte-macrophage 
colony-stimulating factor, tumor necrotic factor (TNF)-α, 
interleukin (IL)-6, IL-7, IL-8, and IL-11, adiponectin, an-
giotensin 1, cathepsin D, pentraxin, being pregnent zone 
protein, retinol-binding protein, and CXCL12 (29-31). 
Moreover, it's also been shown that the soluble factors 
secreted by ASCs will be modulated by exposure to com-
pletely different agents (30, 31). Thus, it is going to be that 
once ASCs are transplanted into inflammatory or ischemic 
regions, they actively secrete these growth factors, thereby 
significantly promoting wound healing and tissue repair. 

The proliferation capability of ASCs appears to be 
larger than that of bone marrow-derived MSCs. Previous 
reports have shown that the doubling times of ASCs 
throughout the exponent section of growth differ from for-
ty to a hundred and twenty hours (15, 32, 33) are influ-
enced by donor age, type (white or brown fatty tissue) lo-
cated (subcutaneous or visceral) of the fat tissue, the sub-
cutaneous procedure, culture conditions, plating density 
and media formulations (33, 34). The younger the donor, 
the larger the proliferation and cell adhesion of the ASCs 
is (33). ASCs are usually taken to be stable throughout 
long culture, because it was according that even ASCs that 
had passed quite one hundred population doublings had a 
traditional diploid composition (35). On the other hand, 
one report suggests that human ASCs endure malignant 

transformation once passaged for quite four months (36); 
though recent reports show that spontaneous transfor-
mation of MSCs could apparently flow from to cross-
contamination with malignant cell lines like fibrosarcoma 
and sarcoma (37, 38). Since the problem of spontaneous 
ASCs transformation remains contentious, additional ex-
periments and discussion are needed, and careful manipu-
lation of ASCs and long observation of patient’s once clin-
ical application are essential. 

The proliferation of ASCs may be excited by a single 
growth factor like FGF-2, EGF, IGF-1, or TNF-α (39, 40). 
FGF-2, specifically, is an efficient growth-stimulating fac-
tor and is needed for the long propagation and self-renewal 
of ASCs via the extracellular signal-related enzyme (ERK) 
1/2 communication pathway (41). The proliferation of 
ASCs can even be excited by PDGF via Jun amino-
terminal kinase (JNK) activation (42) and by Oncostatin 
M via activation of the microtubule-associated macromol-
ecule kinase/ERK and also the JAK3/STAT1 pathways 
(43). ASCs proliferation is additionally reported to be in-
creased by multiple growth factors, which may embrace 
any of the single growth factors mentioned on top of sup-
plemented by thrombin-activated platelet-rich plasma (44), 
human platelet lysate (45), and human thrombin (46). 
Hopefully, the proliferation of ASCs could be the promis-
ing sources of medical use under different stimuli. 

  

CONCLUDING REMARKS 
ASCs are classified as adult somatic stem cells and, as 
such, their multipotency has limitations compared with 
ESCs and iPSCs. From a sensible point of view, however, 
various investigators have examined the practicalities of 
mistreatment of ASCs in overcoming the limitation within 
various fields of regenerative medicine. So far, compara-
tively, few clinical trials during a limited number of analy-
sis areas are conducted to assess the therapeutic potential 
of ASCs compared with a big amount of printed preclini-
cal studies of ESCs. Additionally, there are many points 
that stay unclear with reference to ASCs. First, there is 
proof that the differentiation potential of ASCs might rely 
upon the anatomic location of the fat and also the donor’s 
gender and age. Second, the key molecular events and 
transcription factors that originally allot the ASCs to a se-
lected lineage are still unknown, though their lineage-
specific differentiation into cells of germ layer origin is 
well understood at the molecular level. Despite these limi-
tations, ASCs have practical advantages in clinical drugs 
and their use has become more realistic as a result of adi-
pose tissue, the primary supply of ASCs, is plentiful and 
simple to get with less donor site morbidity. More preclin-
ical and clinical studies are needed to work out whether 
ASC-based therapies can fulfill expectations and might be 
used successfully to treat disorders that current medical 
and surgical therapies are either ineffective or impracti-
cal.■
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