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ABSTRACT 

Stem cells (SCs) are non-developed biotic cells that possess the capability of proliferation, self-
renewal,conversationthedifferentiationofavarietyofcells,andregeneratingtissuemechanisms. The main objective 
of stem cells is that they are utilized in regenerative medicinesand tissue engineering processes. Stem cells are 
divided into various categories and the majorone is adult stem cells which consist of body organs and collagens 
stem cell categories. Stem cellalso plays a crucial role in clinical therapeutic practices mainly in surgical 
intervention and invariousorgandisorders.MesenchymeStemCells(MSCs) 
arealsousedinclinicalresearchanddevelopment processes. According to standard regulatory authorities like the 
United State FoodandDrugAdministration (USFDA)Stemcellscontributeanimportantroleincosmeticsmedications 
and are the first cell therapy that is used for the removal of wrinkles. There are various kinds of research also 
performed to find the SCs which improve heart functions and different cardiac cells’capabilities and also modify 
the muscle cells. They possessthesamepropertiesascancerandcan also 
undergospontaneousmalignanttransformations. It playsa crucial role in bone surgery and surgical operations 
with the help of engineering science and in avascular necrosis. The Different studies also showed that Stem 
Cell therapy is faster and increases the ligament-tendon healing process. Some researchers also indicate 
opposite outcomes that Mesenchyme Stem Cells can give increasing the healing of ligament-tendon injuries. It 
is noticed that the application of SCs therapy is for nerve cell reproduction, different nervous system injuries, 
and various nerve and muscle diseases. The mainly observed areas of aesthetic surgeries are gastric SCs which 
can be used for allogeneic fat transplantation. One of the experiments was performed on genetically altered 
mice and Bone Marrow Mesenchymal Stromal Cells (BM-MSCs) were carried out with the purpose of 
evaluating the utilization of SCs in diabetic wound therapy. One other experimental study on rats also 
expresses that the subcutaneous injections of allogeneic BM-MSCs reduce the apoptosis count and are 
necessary for the survival of the zone. 
Therefore,stemcellspossessbothbenefitsanddrawbacksinclinicaltherapeuticmanagement. 
Keywords:Stemcells,Mesenchyme Stem 

Cells,Clinicaltherapeuticpractices,Regulatoryauthority,Malignanttransformation. 
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INTRODUCTION 

Theterm“stemness”definesasequencethatdifferenti

atesthewide-rangingdiversificationofthe cell 

community. The SCs are the non-developed biotic 

cells that possess the capability ofproliferation,self-

renewal,andconversationthedifferentiationofavarie

tyofcells,andregenerating tissue mechanisms. The 

SCs in their early stages of the 5-7 days embryo is 

only totipotentand are not 

eligiblefortherapypurposesduetomoralreasons 

(teratoma formation).Thepluripotentialcellscanbe 

developed further into cells that contain three 

types of germ layers that 

isendoblast,ectoblast,andmesoblast.Thecellsafterth

eendphaseofafetusaftertheprocessoftheblastocyst 

are the pluripotential cells. The multipotential cells 

are the cells that are developed intomore than one 

stage. Adult SCs are the umbilical cord blood cells 

andare examples ofmultipotential cells as 

illustrated in Figure 1 [1,2,5]. The totipotent cells 

have a potency very high (single cell embryo) and 

can be differentiated into an entire organism, 

resulting after the fertilization process which will 

be extracted from the embryo and also the 

placenta which will be easily isolated but have 

some ethical issues whereas another variety based 
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upon the potency of stem cells is Unipotent which 

only produces one cell type, but have the 

properties of self -renewal or regenerated power 

whichdistinguishthemfromnon-stemcells[6,7]. 

 
Figure 1: Illustration of sites for stem cell extraction. 

Classification of SCs according to the Sources: 

FetalStemCells:Theembryonicstemcellsareachieved

bytheblastodermicvesiclestageof the fetus. The 

pluripotential has the actual capability to generate 

different tissues in the bodyand divided them in an 

extensive way. The process is happened due to the 

criteria of asymmetricalseparation which generate 

one type of stem cell and another 

typeofdaughtercell [2]. 

Postnatal Stem Cells: The adult SCs are achieved by 

the end stage of life furthering theprocessof the 

fetal stage. They are basically the type of 

multipotential, alike cells localized withspecial 

tissues having the primitive objective of 

preservation and renovation. The epithelial SCsthat 

are generated by the mesoblast is the part of adult 

SCs that is having the good capability toproduce 

the stagesof adipocerous, chondroblast, 

myoblastoma, and osteoblastoma. 

MesenchymeStemCells:ThemesenchymeSCsareloc

atedpost-natalinsidethenon-hematopoietic bone 

marrow stromal. The essence of body tissues is the 

buildup of a diversifiedcommunity of cells that 

contains latticed cells, fatty, bone-forming tissue 

cells, pronators cells,epithelium cells, and 

scavenger cells [3]. 

Hepatic Stem Cells: The individual is called to be 

alive by the surgical removal of seventy-five 

percent part of the hepatic organ by reproducing 

technique. Real tissue further restores for 2to 3 

weeks. That is different for other organs like as the 

renal and pancreatic systems. The 

newproofsadvisethatdifferentvarietyofcellsandproc

essesthatisresponsiblefororganregeneration 

depends upon the type ofhepaticinjury. 

Pancreatic Stem Cells: There has been the 

contention that the pancreatic system carries 

realSCs. This is also declared that the secret or cells 

in rats’ pancreas islets of Langerhans 

containinginsulin generating b-cells, yield gives 

after every forty to fifty days from the procedure 

ofnecrobiosis and multiplication and distinction of 

the new islet cells by originator epithelium 

cellsfound inside the pancreatic ducts. 
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Abdomen Stem Cells: Abdomen stem cells, a group 

of adult stem cells residing in thestomach, play a 

key role in maintaining the dynamic homeostasis of 

the gastric epithelium [4]. Recent studies implied 

that Gastric Cancer Stem Cells (GCSEs) play an 

important role inthe initiation and progression of 

Gastric Cells (GC). This subpopulation comprises 

cells withseveral features, such as self-renewal 

capability, high proliferating rate, and ability to 

modifytheir metabolic program, which allow them 

to resist current anticancer therapies [5]. 

Epiblast Stem Cells: The human skin is categorized 

into the outer epidermis and 

underlyingdermis.Hairsandsebaceousglandscanalso

makeupthepartoftheepidermis.Themost important 

cell part in the epidermis is the keratinocyte which 

is the epithelial cell that isdivided into the basal 

layer of the epidermis. Once these cells leave the 

basal areas, they furtherundergo the terminal or 

final differentiation that gives an outcome in a 

particular cell known asQuami which basically 

makes the follicle layers that makes an outer skin 

layer inside the aliveskin cells [6]. 

Osteogenic and Collagens Stem Cells: The 

mesenchyme SCs inside the bone center canlead to 

differentiation into bones and collagens. The bone 

itself had been founded to have 

bothtwoprocessesthatareuncommittedstemcellsan

dcommittedosteoprogenitorcells[7]. 

Neural Stem Cells: It is also advised that a 

continuous neurogenic yield happens in thelimited 

locations of the peripheral nervous system. These 

two peripheral areas are eye   SCs ofthe adult 

mammalian nervous system said to be included in 

this process the subventricular 

zoneoftheforebrainandtheelevationinthesurfaceoft

hebrainofthehippocampus whichis basically called 

a reservoir forneural cells [8]. 

Ophthalmic Stem Cells: Eye diseases that cause 

progressive blindness include both age-related and 

inherited retinal diseases as well as corneal 

diseases. According to recent studies,therapeutic 

stem cell approaches for dry age-related macular 

degeneration, retinitis pigmentosa,and limbal stem 

cell deficiency [9]. 

Clinical Involvements of Stem cell Therapy: 

Cardiothoracic Surgery: In cardiovascular diseases 

like heart attack is the major reason fordeath rates 

overall areas. Heart attacks happening to 

atherosclerosis can create changes and theoxygen 

supply damage to the heart organ. The oxygen 

supply damage gives causes the loss ofcardiac cells 

the reason for cell death. The different types of 

studies 

expressthevarietyofcellpartscontainingfetal,produc

epluripotential,mesenchyme,andcardiacdiscovered 

SCs. There are lots of parameters selected while 

selecting a real cell for exampletoenhance heart 

functions the cardiac cells have the capability to 

modify into muscle cells, vascularendothelium 

cells, and myocytes act like paracrineprocedures, 

all the clinical trials based on SCs are elaborated in 

Figure 2 [10]. 
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Figure 2: Mind map of Clinical trials of stem cell therapy. 

Fetal Pluripotential Stem Cells: The fetal SCs 

provide all cell types that are located in 

theorganisms. Although there are also many types 

of moral reasons for the use of fetal SCs 

andthelimitedsupplement 

oftransplantationofhumanfetuses.Theprocesscause

sthe growth ofinduced pluripotential SCs. 

pluripotential SCs were the first program provided 

by the individualmice by the procedure of different 

kinds of steps, containing different cultures. 

Mesenchyme Stem Cells: The mesenchyme SCs 

located in the bones center, connectivetissues, 

navel string blood, and reproductive structure. 

They have the capability to differentiate tothe 

ancestry like as mature bone cells, cartilage cells, 

fatty cells, muscle cells, and center stromal[11]. 

The cells are predicted to produce dissolved 

development factors andlymphokine which are 

further used in secret or cells and paracrine fashion 

model and provide their therapeutic action [12]. 

Bone Marrow: The clinical trials include the 

intracoronary route of autogenous bones 

centercomes from the mesenchyme SCs in treating 

individuals who take transdermal heart 

muscleinvention for the acute step of STEMIs at the 

end time of six months, the epidemiology of 

leftventricular ejection fraction enhanced from 6.7 

percentin the therapy members individualsversus 

0.7 percent in the treating member individuals [13]. 

Fatty Tissues: The mesenchyme SC s are also 

separated with the help of adipose 

tissue,particularlybythehelpofstromafragmentsofth

efattytissues.Thistypeofcellisgraceful 

becauseoftheeasyprocessanditsremovalpartbytheu

seoflipectomytubes[14]. 

Themesenchymestromacellstreatmentinindividuals

sufferingfromchronicheartattack is done having the 

phase two study by use of fatty discovered cells 

that were responded byVEGF-A165, to determine 

the therapeutic effect of treating the group having 

the serious heart attackand angina pectoris [15]. 

Cardiac Stem Cells: These kinds of cells were 

located to indicate the attributes of bothtypes of 

mesenchyme SCs (Thy-1 and Endoglin), fetal SCs, 

and also beginning attribution of thecardiogenic 

process [16]. 

A lot of clinical practices estimating the security 

and impassiveness of coronary artery selectedthe 

prominin-1 in the heart recovery process after the 

acute heart attack and left ventricular 

heartwallmalfunctioningisestablishedtotheANZCTR(

IDACTRN12609001045202,CHUM,Quebec,Canada)
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whichisrecentlygivendifferentstepsasgivenbelow(T able1) [17]. 

Table 1: Different steps of clinical practices by using different sources of stem cells 

Systematic Review Surgery/ methods Different sourcesof 

stem cells 

Results 

Treatment of IHD and heart failure 

Ali-Hassan Sayeghet 

al. 2015 

Inborncoronaryanomalygraftin

gofSCsisinthecoronary artery 

bypass surgery 

Bone marrow It enhances the cardiac 

functionalparameters that basically 

increasetheleftventricularejectionfract

ionwithinthenon-

notabledeductiontotheleftventriculare

nd-

systolicvolume.Thetreatmentprocedur

ehasnolifecomplications problems. 

Qin et al. 2015 Grafting of SCs

 includescoronaryartery

bypasssurgery 

to the therapy of ischemic 

heartdiseases. 

Bone marrow It gives significant 

enhancementtotheLVEFandencourage

ssupportinleft 

ventricular remodeling. 

treatment of lung disease and acute respiratory distress syndrome (ARDS) 

Mao et al. 2013 SCsarethemanagementofacutel

unginjuryandacuterespiratory

 distresssyndrome 

(ARDS) 

Toimprovetheangio

genesisofdamaged 

vessels 

It has a management potential 

forvascularreconstitutionandalsohasa

novelpolicyintreatingacutelungdisease

andacuterespiratory

 distresssyndrome (ARDS) 

Tissue-engineer cardiothoracic substance and organ table 

Lim et al. 2013 Tissue-

engineeringofthoracictissues 

and organ 

Hematopoieticand

MSC 

Livingproceduresfillcompleteimportan

t needs. Although, mainenhancements 

are still pending. 

 

OrthopedicSurgery:TheSCscanbemainlyusedforinju

rieseithersurgicallyorbyinjection with the help of a 

trained carrier. MSCs are taken by or through 

starting phases ofdifferentiation, making bones and 

cartilage precursors under the given laboratory 

condition 

andthenimplantingthemintoinjuries.MSCscanalsob

egivenbytheI/Vroute.Thecapabilitytochange 

according to ranking and multiplies in the central 

bones after the therapy of the peripheralroute 

isrecovered from the management of Osteogenesis 

Imperfecta [18]. 

Spine and Peripheral Nerve Surgery: The 

prospective study of spine fusion indicates thatnot 

selecting the SCs that are used within the 

hypertonia arterials has the same treatment 

criteriain rats as auto transplantation grafting, 

therefore,itpreventsthedonorstem orbidity11. 

Thesame outcomes were achieved by Gan et al 

using β –TCP [19]. 

Osteoarthritis (OA): because of their role in 

stopping the process of breaking the activity 

ofsubstance metalloprotease, mesenchyme SCs are 

providing crucial effects in OA [20]. In the advanced 

study, researchers indicate that guinea pigs within 

the age regardingosteoarthritis given the treatment 

with mesenchyme SCs matrix injection have a 

greater option toreconstitute by greater type two 
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collagens and fewer metalloprotease contents [21]. 

HighestShinBoneSurgeryandSurgicalOperation:By

exactusesofengineeringscience for generating 

normal planted surface, mesenchyme SCs have a 

greater capability fortransforming joint 

exchangesurgical process from smoothosteo 

integration procedure.Thethree-dimensional 

scaffolds prevalence used in the data with MSCs is 

can be used in 

furtherautologousosteochondralgraftsthatcanplaya

nimportantroleinbiologicarthroplasty[22]. 

Avascular Necrosis: It is a disorder occurring 

mostly in younger individual patients. Thisis 

defined by the minimum blood supplement process 

in the bone marrow that the processattaches to 

this and further enhances the Intracoastal 

potential. The intensity of the beneathcartilage 

plates is a very crucial defining factor within the 

head including (central slumbering,bone grafting, 

thighbone osteotomy) and head compromising (hip 

resurfacing) methods. SCs werefurther separated 

and used for the study by researcher Rastogi where 

sixty hips in the beginningstages of AVN have been 

random to be treated within central slumbering 

and with central boneinjections [23]. 

Ligament-Tendon Injuries: Most of the evidence 

expresses that stem cell therapy is 

fasterandenhancesligament-

tendonhealing.Although,someliteraturehasopposit

eoutcomes and states that MSCs can give 

enhancing the healing of ligament-tendon 

injuries.Although, the lower doses of MCSs are very 

efficient in enhancing healing when the result 

isinterpreted withhigher doses [24]. 

RotatorCuLesions:These 

kindsoflesionsarebasicallyconnectedwithmusclepat

hology, 

likeweaknessorimpingement.Therupturedinjuriesar

esuccessfullytreatedwithopenor 

arthroscopictechniquesAlthough,re-

ruptureratesarestillveryhightreated with 

infraspinatus injuries of the rats with polyglycolic 

acid which is combined withBM-MCSs orisolated 

polyglycolic acid [25]. 

Otolaryngology-Head and Neck Surgery: This 

research recognized the reviews that 

areespeciallynewtoOtolaryngology-

HeadandNeckSurgery.  Noadditional 

RCTsorcomparativetrialswerefurtherrecognized.Th

eseclinicalpracticesare shown in Table No. 2 [26, 

27]. 

Table No.2: Different types of surgeries by using different stem cells 

Systematicrevi

ew 

Surgery Source of stem cell Results 

Hamilton 

etal.2014 

Regenerative medicine 

ofmedical nasal airway 

MSC and epithelial cells. Thefullepithelialproceduretoendoscopy(

15months),ciliatedepitheliaoncytology,a

ndnormal 

perfusion scan were observed 

thatdepend upon the mammal studies. 

Wormald 

etal.2015 

Regenerative surgery ASC,ESC, iPSC, bone 

marrow-derived 

MSC,amniotic fluid-

derived SCs 

Outcomesbasicallydependonanimalsan

doutsidethebodystudy. 

 

Neurosurgery: There are lots of branded cells 

searched by the adult tissue containingNeuralstem-

ad for treatment of brain disease, SB623, 

Multistem (Multipotential originator Cell,ALD-401, 

and PDA001 for the patients of stroke. Of the 

variety of SCs used in clinical research,not any is 

having actual use in the treatment till now [28]. 

InNewZealandandAustralia,itisobservedthattheuse
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ofSCstherapyforthecerebraldisorder,nervecellrepro

duction,peripheralnervoussysteminjury,andnervea

ndmusclediseases[29,30,31].Arelatedstudyanalyze

dtheimpassiveness of SCs for traumatic mental 

injury is givenin Table 3 [32]. 

Table No.3:Evaluation of the impassiveness of SCs for the traumatic mental injury 

Study Surgery 

method 

Source of stem cell Study result 

Cerebral disorder 

Novaket al. 2016 Not reported Hearingnerves,brainnerves,neu

raloriginators,andallogeneic,um

bilicalcord blood stem cells 

The SCs are taking in the important 

therapy 

foreffectivetreatmentforthecerebraldisor

derandnotany evidence is right now. 

Face nerve reconstitution 

Euler et al. 2014 Not reported BonemarrowMSC,ASC, dental 

pulp cells,and neural SCs 

TheSCsdiscoveredbythevarioussourcesofp

resentoutcomesconnectedtofacenerverec

onstitutions and generates impactive 

functionalresults (related to animal 

research) 

Neuromuscular diseases 

Finsterer

 andZarrouk

Mahjoub2016 

Not reported Hematopoietic stemcells 

(autologous) 

thisindicatestheincompletesolutionofg.i.t,

muscle and brain malfunctioning to 

theneuronsand muscles disorder. 

Mental injury 

Wang et al. 2013 Not reported Placental

 vessels,mesenchyme 

SCs 

Research including the multicenter and 

big samplefor the random clinical 

research, which is 

neededandexplainingtheroleofplacentalv

esselsmesenchymeSCsgraftingofvarioustr

aumaticmental injuries. 

AestheticSurgicalprocess:Themostlyobservedlocati

onsofaestheticsurgeriesareabdomenSCswhichcanb

eappliedinallogeneicfattransplantation.allogeneicfa

t transplantation right now becomes famous for 

the delicate tissue combination process in 

theentirebody [33]. 

Cell Therapy in Cosmetic Surgical Process: There 

are the uses of stem cells in 

cosmeticmedications.InJune2011,aftertheperiodof

10yearsperiodofliterature,theUSFoodandDrug 

Administration (USFDA) approved laViv, the first 

cell therapy for the removal of wrinklessurrounding 

the nasal sides and mouth. The laViv therapy 

involves harvesting a patient’s ownfibrinogenfor up 

to90 days and then further again injecting the 

injection into the skin duringaset period of therapy 

[34]. 

Hereditary Risks of Cell Processing: Potential 

spoiling and diminishing of cells make anissue 

when cell-related products go to damage 

continuously greater than normal 

malfunctioning,involving cell expansion in culture 

and distinctions [35]. The cells are eliminated by 

apatientandchangesinthesimilarsurgeryprocedures

teps are notathigherriskofdiseasetransmission in 

comparison to the surgical process. Although cell 

culture basically includes theuse of nonhuman 

serum, which is achieved by the fetal calves, so 

defining a potential risk forprion infection [36]. 
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Regenerative Surgical Process: Allogeneic adipose 

grafting whose resorption rate exceedsaround 

70%, is used for the correction of facial symmetry 

and as filler after cancer treatment, 

andaftertheresultofradiotherapy.Otherproductstha

tcanbeappliedforthesepurposeslikexenogeneic 

collagen, biopolymers, and cellular dermal matrix 

that can develop immunologicalreactions at the 

recipient site. These kinds of features of the ideal 

filler for soft tissues are that itmust be easy to use, 

effective, and low-cost and that it must provide 

long-lasting therapeuticeffects without causing any 

immunological reaction as shown in Figure 3. 

Treatment of Chronic Wounds and Burn: An 

experiment was performed on geneticallymodified 

mice and BM-MSCs were carried out with the 

objective of estimating the usefulness ofstem cells 

in diabetic wound therapy [37]. An experimental 

study on rats also 

indicatesthatsubcutaneousinjectionsofallogeneicB

M-MSCsreducetheapoptosiscountandarenecessary 

for the survival of the zone. The drawback of this 

procedure is the of their importanceof 

administering the stem cells very soon after the 

injury [38]. 

 
Figure 3: Regenerative Surgical Process by stem cell therapy. 

CONCLUSION 

This study showed the basic properties of stem 

cells and their sources for the use of 

differentbodyfunctionslikehepatic,pancreatic,abdo

men,andmanyothers.Thedifferenttypesofclinicalinv

olvementsandlatesttherapieswillhelpthepatient’sth

erapeuticmanagement l i k e  removal of wrinkles 

in cosmetics, enhancing heart functions and 

modifying muscle cells activity, bone surgery, 

malignant tumors, tendon ligament injuries, 

anesthetics surgery, Diabetes Mellitus, andwell as 

to do the research to generate the latest 

techniques and therapies of stem cells. 
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