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What are Stem Cells?(NIH definition)

Stem cells have the remarkable potential to develop into 

many different cell types in the body during early life 

and growth. In addition, in many tissues they serve as 

a sort of internal repair system, dividing essentially 

without limit to replenish other cells as long as the 

person or animal is still alive.



When a stem cell divides, each new cell has the 
potential either to remain a stem cell or become 

another type of cell with a more specialized
function, such as a muscle cell, a red blood cell, 

or a brain cell



What are the unique properties of all stem 

cells?

Stem Cells can Divide and Renew Themselves

Stem Cells are Unspecialised

Stem Cells Can Give Rise to Specialised Cells



Other properties of all stem

1-Retain a normal karyotype

2-Cell proliferation in the absence of serum

3- No need to contact inhibition

4-



Potency



the ability to differentiate into all possible cell types. 

Totipotent



Pluripotent

the ability to 

differentiate into 

almost all cell 

types. 



Multipotent
the ability to differentiate into a closely related family of cells



Unipotent
the ability to only produce cells of their own type, but have 

the property of self-renewal required to be labeled a stem cell.



TYPES OF STEM CELLS

•Embryonic Stem Cell (ESC)

•Adult stem Cell (ASC)

•Cancer Stem Cell (CSC)



Embryonic stem cells
Embryonic stem cells are 

derived from a four- or five-

day-old human embryo that 

is in the blastocyst phase of 

development. The embryos 

are usually extras that have 

been created in IVF (in 

vitro fertilization) clinics 

where several eggs are 

fertilized in a test tube, but 

only one is implanted into a 

woman.





Embryonic Germ Stem Cell



Adult stem cells

Adult or somatic stem cells exist throughout the 

body after embryonic development and are found 

inside of different types of tissue.

They remain in a quiescent or non-dividing state 

for years until activated by disease or tissue 

injury.





1-Bone marrow derived stemcell



A-Bone marrow stromal stemcell

or

mesanchymal stemcell



B- Hematopoietic stem cells (HSC)



Sources of hematopoietic stem cells

1-Bone Marrow

2-Peripheral Blood

3-Umbilical Cord Blood

4-Fetal Hematopoietic System



2-Neural stem cell





3- adult stem cells derived from adipose 

tissue



Cancer  stem cells





when extracting embryonic stem cells, the blastocyst stage 
signals when to isolate stem cells by placing the "inner cell 
mass" of the blastocyst into a culture dish containing a 
nutrient-rich broth. Lacking the necessary stimulation to 
differentiate, they begin to divide and replicate while 
maintaining their ability to become any cell type in the 
human body. Eventually, these undifferentiated cells can be 
stimulated to create specialized cells.



Stem cell culture



Stem cell lines

Once stem cells have been allowed to divide and 

propagate in a controlled culture, the collection of 

healthy, dividing, and undifferentiated cells is 

called a stem cell line. 





Stem cell therapy







Stem Cell Research 
Timeline



January 25, 2012: Blindness eased by 

historic stem cell treatment

Two people with eye degeneration both say 
their vision improved in the four months after 

they received implants of retinal pigment 
epithelial cells made from hESCs (human 

embryonic stem cells). The treatments were 
also safe, with no sign that the cells triggered 
aggressive tumours called teratomas, no sign 

of immune rejection of the cells, and no 
inflammation.



December 28, 2012: Scientists Create 

Stem Cells From Urine

Chinese scientists from the Guangzhou 
Institutes of Biomedicine and Health have 

converted cells found in urine into 
pluripotent stem cells that can be used to 

create neurons and brain cells. The researchers 
say the find holds huge potential for the 
rapid testing and development of new 

treatments for neuro-degenerative disorders



June 2013: Pluripotent Stem Cells 

Derived from Cloned Human Embryos

Scientists recovered stem cells from cloned 

human embryos, a longstanding goal that 

could lead to new treatments for such 

illnesses as Parkinson’s disease and 

diabetes, using somatic  nuclear transfer, or 

SCNT



July 2013: Human Liver Created from 

Stem Cells

Scientists in Japan said they had grown 

human liver tissue from stem cells in a first 

that holds promise for alleviating the 

critical shortage of donor organs.



August 2013: The World’s First Test-

Tube Burger is Made from Cow Stem Cells

Created by Dutch scientist Mark Post of 

Maastricht University in the Netherlands, 

the world’s first test-tube burger, made 

from lab-grown meat, has been cooked and 

eaten in London on August 5, 2013. The 

142g patty was made from 20,000 strips of 

meat grown from cow stem cells.



April 2014: British scientists make 

custom-made body parts using stem cells

London’s Royal Free hospital, and others around the world, 
create custom made organs and body parts using stem cells. 
‘The new body part begins as a glass mould, based on the 

original, which is sprayed with a synthetic honeycomb-like 
material to create a framework for stem cells to cling to. The 

mould is then removed and the honey- comb covered with 
millions of ‘blank cells’ which, with the right nutrients, can 
turn into the cartilage of the organ. Meanwhile, the skin on 

another area of the body is gradually stretched by a small 
balloon placed under the surface and inflated until it is 
loose enough to accommodate the organ. After several 

months, the body part is taken out from under the skin and 
sewn into the right place.’





Recent Research on Stem Cells

The following are recent research 

journals from US National Library of 

Medicine National Institutes of 

Health's pubmed.gov directory on the 

use of stem cells for various diseases 

and conditions:



Stem cell treatment may reduce impairment 

caused by dementia

Researchers said the treatment could be used 
for several conditions that include dementia.

By Stephen Feller | Oct. 15, 2015

The study is published in Stem Cell Reports.



Stem Cells and ALS

Amyotrophic lateral sclerosis (ALS) is a 
neurodegenerative disorder of upper and lower 

motor neurons, characterized by progressive 
muscular atrophy and weakness which culminates 

in death within 2-5years...

J Clin Neurosci. 2013 Oct 19. pii: S0967-
5868(13)00357-3. Author: Meamar R, Nasr-

Esfahani MH, Mousavi SA, Basiri K.

Stem cell therapy in amyotrophic lateral sclerosis.



Stem Cells and Alzheimer's

Alzheimer's disease (AD) is an irreversible 
neurodegenerative disease, still lacking proper 
clinical treatment. Therefore, many researchers 

have focused on the possibility of therapeutic use 
of stem cells for AD...

Neurodegener Dis. 2013 Oct 23. Author: Chang 
KA, Kim HJ, Joo Y, Ha S, Suh YH.

The therapeutic effects of human adipose-derived 
stem cells in Alzheimer's disease mouse models



Stem Cells and Arthritis

Interleukin-6 (IL-6) is a pleiotropic cytokine with 
significant functions in the regulation of the immune 
system. As a potent pro-inflammatory cytokine, IL-6 
plays a pivotal role in host defense against pathogens 

and acute stress...

Pharmacol Ther. 2013 Sep 27. pii: S0163-
7258(13)00193-9. Author: Yao X, Huang J, Zhong H, 

Shen N, Faggioni R, Fung M, Yao Y.

Targeting interleukin-6 in inflammatory autoimmune 
diseases and cancers.



Stem Cells and Cerebral Palsy

Adult neural stem cells contribute to neurogenesis
and plasticity of the brain which is essential for 

central regulation of systemic homeostasis. Damage 
to these homeostatic components...

Cytotherapy. 2013 Oct 5. pii: S1465-
3249(13)00561-6. Author: Wang X, Cheng H, Hua
R, Yang J, Dai G, Zhang Z, Wang R, Qin C, An 

Y.

Effects of bone marrow mesenchymal stromal cells 
on gross motor function measure scores of children 
with cerebral palsy: a preliminary clinical study.



Stem Cells and Diabetes

Adult neural stem cells contribute to neurogenesis
and plasticity of the brain which is essential for 

central regulation of systemic homeostasis. Damage 
to these homeostatic components...

Rev Endocr Metab Disord. 2013 Oct 25. 
Author:Purkayastha S, Cai D.

Disruption of neurogenesis by hypothalamic 
inflammation in obesity or aging.



Stem Cells and Heart Disease

Despite significant therapeutic advances, the 
prognosis of patients with heart failure (HF) 

remains poor, and current therapeutic 
approaches are palliative in the sense that 

they do not address the underlying problem..

Circ Res. 2013 Aug 30;113(6):810-34. 
Author: Sanganalmath SK, Bolli R.

Cell therapy for heart failure



Stem Cells and Lupus

Recent evidence suggests that enhanced neutrophil
extracellular trap (NET) formation activates 

plasmacytoid dendritic cells and serves as a source of 
autoantigens in SLE. We propose that aberrant NET 

formation...

J Clin Invest. 2013 Jul 1;123(7):2981-93. Author: 
Knight JS, Zhao W, Luo W, Subramanian V, O'Dell 

AA, Yalavarthi S, Hodgin JB, Eitzman DT, 
Thompson PR, Kaplan MJ.

Peptidylarginine deiminase inhibition is 
immunomodulatory and vasculoprotective in murine

lupus.



Stem Cells and Macular Degeneration

Diabetic retinopathy (DR) is the leading cause of 

visual loss in the developed world in those of 

working age, and its prevalence is predicted to 

double by 2025. The management of diabetic...

Clin Med. 2013 Aug;13(4):353-7. Author: 

Williams MA, Chakravarthy U.

Evidence underlying the clinical management of 

diabetic macular oedema.



Stem Cells and Multiple Sclerosis

Interleukin (IL)-10 is an important 
immunoregulatory cytokine shown to impact 

inflammatory processes as manifested in patients 
with multiple sclerosis (MS) and in its animal model, 

experimental autoimmune...

Brain Behav Immun. 2013 May;30:103-14. Author: 
Payne NL, Sun G, McDonald C, Moussa L, 

Emerson-Webber A, Loisel-Meyer S, Medin JA, 
Siatskas C, Bernard CC.

Human adipose-derived mesenchymal stem cells 
engineered to secrete IL-10 inhibit APC function and 

limit CNS autoimmunity.



Stem Cells and Muscular Dystrophy

Stem cell transplantation is being tested as a 
potential therapy for a number of diseases. Stem 

cells isolated directly from tissue specimens or 
generated via reprogramming of differentiated 

cells require...

Hum Gene Ther. 2013 Oct 23. Author: 
Rozkalne A, Adkin C, Meng J, Lapan A, 

Morgan J, Gussoni E.

Mouse regenerating myofibers detected as false-
positive donor myofibers with anti-human 

spectrin.



Stem Cells and Parkinson's

IMPORTANCE Recent advances in stem cell 
technologies have rekindled an interest in the use 
of cell replacement strategies for patients with 

Parkinson disease...

JAMA Neurol. 2013 Nov 11. Author: 
Kefalopoulou Z, Politis M, Piccini P, Mencacci

N, Bhatia K, Jahanshahi M, Widner H, 
Rehncrona S, Brundin P, Björklund A, Lindvall

O, Limousin P, Quinn N, Foltynie T.

Long-term clinical outcome of fetal cell 
transplantation for Parkinson disease



Stem Cells and Spinal Cord Injury

Since several years, adult/perinatal mesenchymal
and neural crest stem cells have been widely used 

to help experimental animal to recover from 
spinal cord injury...

Stem Cells. 2013 Oct 23. Author: Neirinckx V, 
Cantinieaux D, Coste C, Rogister B, Franzen R, 

Wislet-Gendebien S.

Spinal cord injuries: how could adult 
mesenchymal and neural crest stem cells take up 

the challenge?



Stem Cells and Stroke

Even after decades of intensive studies, therapeutic 

options for patients with stroke are rather limited. 

Thrombolytic drugs effectively treat the very acute 

stage of stroke, and several neuroprotectants...

Cell Transplant. 2013 Oct 22. Author: Yoo J, Seo

JJ, Eom JH, Hwang DY.

Enhanced recovery from chronic ischemic injury by 

bone marrow cells in a rat model of ischemic stroke



Treatments  done in the world











UKSCF  Projects:





China  projects







Concerns About Stem Cells

Despite the enormous therapeutic potential for stem 

cells to treat a vast array of serious diseases there are 

still concerns about potentially dangerous results. 

also be considered.



Passing on Viruses

A possible concern is that stem cell therapy could pass 
on viruses or other microscopic agents that cause 

disease. Patients who are receiving transplants often 
take strong drugs that essentially 'wipe out' their 

immune system. This is to reduce the chances of their 
body rejecting a transplant. The flip side is that if any 

viruses are present in the transplanted stem cells, a 
patient's immune system is completely vulnerable to 

disease.



Diseases From Other Animals

Animal sources may be used to provide nutrients to 

stem cells that are being cultivated in the laboratory. 

These sources could contain various diseases that may 

then be passed on to humans receiving cell-based 

therapies. A concern is that screening is currently 

insufficient to detect known diseases that may be 

present. Also, there may be diseases we are still yet 

unaware of that could be passed on to humans.



Uncontrolled Growth

One concern with embryonic stem cells is related to the 

very quality that makes them so useful and versatile. 

Embryonic stem cells are 'young' cells and tend to grow 

quickly; the fast growth must, however, be carefully 

guided by scientists. These stem cells need to be 

cultivated and directed into specialised cells with great 

care because the potential for remaining stem cells to 

grow uncontrolled could be disastrous. These 

uncontrolled cells could eventually form tumours.



Misdirected Growth
The possibility of transplanted stem cells 

differentiating into the wrong type of tissue is yet 
another concern regarding therapeutic stem cell use. 

Once stem cells are cultivated in a laboratory, 
researchers need to control and direct their growth 

into desired tissue cells. Scientists are attempting to 
overcome this problem by inducing partial stem cell 

differentiation prior to transplanting it into a 
patient. This would hopefully limit the capacity of 
the cells to differentiate into undesired tissue types 

once implanted



While millions of dollars are 
being spent by most States 

each year on stem cell research, 
and while the National 

Institute of Health (NIH) 
spends $1 Billion dollars per 

year on stem cell research, both 
the lay public and medical 
professionals continue to 

wonder: Where are we? How 
much have we learned? Are we 

making progress introducing 
stem cell therapy to the public?



Recommended Sites



http://www.stemcelltherapy.tv/



http://www.stemcellpaintherapy.com/



http://www.stem-cell-treatment.com/



http://sinostemcells.com/



http://www.stemcellsresearch.tv/



http://www.explorestemcells.co.uk/



www.stemcellresearchfacts.org



www.stemcellsportal.com



www.stemcells.wisc.edu



www.nyscf.org



www.stemcellsinc.com
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