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· Stem Cell – Definition
· A cell that has the ability to continuously divide and differentiate (develop) into various other kind(s) of cells/tissues 

· Stem Cell Characteristics
· ‘Blank cells’ (unspecialized)

· Capable of dividing and renewing themselves for long periods of time (proliferation and renewal)
· Have the potential to give rise to specialized cell types (differentiation).
· Kinds of Stem Cells

	Stem cell type
	Description
	Examples

	Totipotent
	Each cell can develop into a new individual
	Cells from early (1-3 days) embryos

	Pluripotent
	Cells can form any (over 200) cell types
	Some cells of blastocyst (5 to 14 days)

	Multipotent 
	Cells differentiated, but can form a number of other tissues
	Fetal tissue, cord blood, and adult stem cells

	Oligopotent 
	differentiate into a few cells.. 
	(adult) lymphoid or myeloid stem cells 

	bipotent 
	Into two types; billary, hepatocyte
	Hepatic progenitor cells

	unipotent 
	only produce cells of their own type
	(adult) muscle stem cells. 



· Types of Stem Cells

Embryonic stem cells 
· five to six-day-old embryo

Adult stem cells which include:  
A. Undifferentiated cells present in many organs and tissues including brain, bone marrow, peripheral blood, blood vessels, skeletal muscle, skin, teeth, heart, gut, liver, ovarian epithelium, and testis. 
B. Induced Pluripotent Stem Cells
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C-Bone Marrow
· Used to replace damaged or destroyed bone marrow with healthy bone marrow stem cells.

· treat patients diagnosed with leukemia, aplastic anemia, and lymphomas

Types:

a. Hematopoietic stem cells (HSC)
b. Mesenchymal stem cells(MSCs
D-Adipose tissue derived mesenchymal stem cell

· Adipose tissue is a source of multipotent stem cells that can be easily isolated, selected, and induced into mature transplantable cells. 

· when transplanted in mice with acute liver failure, they were able to differentiate into mature functioning hepatocytes 
E-Umbilical cord stem cells
· Less invasive than bone marrow

· Greater compatibility

· Less expensive
F-Human amniotic fluid:
· Human amniotic fluid and membranes have been used as sources of pluripotent cells 
· Preparation of stem cells: 

By cell culture  

· Stem Cell Applications

1. Tissue repair:-nerve, heart, muscle, organ, skin

2. Cancers

3. Autoimmune diseases: diabetes.
· Technical Challenges:
· Source - Cell lines may have mutations.

· Delivery to target areas

· Prevention of rejection

· Suppressing tumors

· Ethical problem of  Stem cells;
· Extracting stem cells destroys the developing blastocyst (embryo).
· Embryonic Stem cells are derived from extra blastocysts that would otherwise be discarded following IVF.
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