
INTRDUCTION: Erythropoiesis (from Greek 'erythro' meaning "red" and 'poiesis' meaning "to make") is the process which
produces red blood cells (erythrocytes), which is the development from erythropoietic stem cell to mature red blood cell.

It is stimulated by decreased O2 in circulation, which is detected by the kidneys, which then secrete the
hormone erythropoietin. This hormone stimulates proliferation and differentiation of red cell precursors, which activates
increased erythropoiesis in the hemopoietic tissues, ultimately producing red blood
cells (erythrocytes). In postnatal birds and mammals (including humans), this usually occurs within the red bone marrow. In
the early fetus, erythropoiesis takes place in the mesodermal cells of the yolk sac. By the third or fourth month,
erythropoiesis moves to the liver. After seven months, erythropoiesis occurs in the bone marrow. Increased level of physical
activity can cause an increase in erythropoiesis. However, in humans with certain diseases and in some animals,
erythropoiesis also occurs outside the bone marrow, within the spleen or liver. This is termed extramedullary erythropoiesis.

The bone marrow of essentially all the bones produces red blood cells until a person is around five years old.
The tibia and femur cease to be important sites of hematopoiesis by about age 25; the vertebrae, sternum, pelvis and ribs,
and cranial bones continue to produce red blood cells throughout life. Up to the age of 20 years RBCs are produced from red
bone marrow of all the bones (long bones and all the flat bones). After the age of 20 years, RBCs are produced from
membranous bones such as vertebrae, the sternum, ribs, scapulas, and the iliac bones. After 20 years of age, the shaft of the
long bones becomes yellow bone marrow because of fat deposition and loses the erythropoietic function.

Erythropoiesis



STAGES OF ERYTHROPOIESIS

A progenitor cell is a biological cell that, like a stem cell, has a tendency to
differentiate into a specific type of cell, but is already more specific than a stem
cell and is pushed to differentiate into its "target" cell.The most important
difference between stem cells and progenitor cells is that stem cells can replicate
indefinitely, whereas progenitor cells can divide only a limited number of times.
Controversy about the exact definition remains and the concept is still evolving





INTRODUCTION: A stem cell is a cell with the unique ability to develop into specialised cell types in the body. In
the future they may be used to replace cells and tissues that have been damaged or lost due to disease.

Our body is made up of many different types of cell.
Most cells are specialised to perform particular functions, such as red blood
cells(Doughnut shaped cells found in the blood. They are responsible for carrying
oxygen to all of the organs and tissues in the body.) that carry oxygen around our
bodies in the blood, but they are unable to divide.
Stem cells provide new cells for the body as it grows, and replace specialised cells
that are damaged or lost. They have two unique properties that enable them to do
this:
They can divide over and over again to produce new cells.
As they divide, they can change into the other types of cell that make up the body.

An illustration showing a stem cell giving
rise to more stem cells or specialised cells.

WHAT	IS	STEM	CELL?

STEM CELL



Types of stem cell

•There are three main types of stem cell:
• Embryonic stem cells
• Adult stem cells
• Induced pluripotent stem cells

1. Embryonic stem cells
Embryonic stem cells supply new cells for an embryo as it grows and develops into a baby.
These stem cells are said to be pluripotent, which means they can change into any cell in the body.

2. Adult stem cells
Adult stem cells supply new cells as an organism grows and to replace cells that get damaged.
Adult stem cells are said to be multipotent, which means they can only change into some cells in the body, not any cell, for
example:
Blood (or 'haematopoietic') stem cells can only replace the various types of cells in the blood.
Skin (or 'epithelial') stem cells provide the different types of cells that make up our skin and hair.
Hematopoietic stem cells(bone marrow is to generate blood cells. Bone marrow contains two main types of stem cells)



Bone Marrow Function
The major function of bone marrow is to generate blood cells. Bone marrow contains two main types of stem
cells. Hematopoietic stem cells, found in red marrow, are responsible for the production of blood cells. Bone
marrow mesenchymal stem cells (multipotent stromal cells) produce the non-blood cell components of marrow,
including fat, cartilage, fibrous connective tissue (found in tendons and ligaments), stromal cells that support blood
formation, and bone cells.

RedMarrow
In adults, red marrow is confined mostly to skeletal system bones of the skull, pelvis, spine, ribs, sternum, shoulder
blades, and near the point of attachment of the long bones of the arms and legs. Not only does red marrow produce blood
cells, but it also helps to remove old cells from circulation. Other organs, such as the spleen and liver, also filter aged and
damaged blood cells from the blood. Red marrow contains hematopoietic stem cells that produce two other types of stem
cells: myeloid stem cells and lymphoid stem cells. These cells develop into red blood cells, white blood cells, or
platelets. (See, bone marrow stem cells).

YellowMarrow
Yellow marrow consists primarily of fat cells. It has poor vascular supply and is composed of hematopoietic tissue that
has become inactive. Yellow marrow is found in spongy bones and in the shaft of long bones. When blood supply is
extremely low, yellow marrow can be converted to red marrow in order to produce more blood cells.



Red bone marrow contains hematopoietic stem cells that produce two other types of stem cells: myeloid stem
cells and lymphoid stem cells. These cells develop into red blood cells, white blood cells, or platelets.
Myeloid Stem Cells - develop into red blood cells, platelets, mast cells, or myeloblast cells. Myeloblast cells develop into
granulocyte and monocyte white blood cells.



An	illustration	showing	different	types	of	stem	cell	in	the	
body.

3.Induced pluripotent stem cells
Induced pluripotent stem cells, or ‘iPS cells’, are stem cells that
scientists make in the laboratory.
‘Induced’ means that they are made in the lab by taking normal adult
cells, like skin or blood cells, and reprogramming them to become
stem cells.
Just like embryonic stem cells, they are pluripotent so they can
develop into any cell type.



Why are stem cells useful?
•Stem cells have several uses including:

• Research – to help us understand the basic biology of how living things work and what happens in 
different types of cell during disease.

• Therapy – to replace lost or damaged cells that our bodies can’t replace naturally.

Stem cell research

Research is looking to better understand the properties of stem cells so that we can:
Understand how our bodies grow and develop
Find ways of using stem cells to replace cells or tissues that have been damaged or lost.
We can use stem cells to study how cells become specialised for specific functions in the body, and what happens when 
this process goes wrong in disease.

If we understand stem cell development, we may be able to replicate this process to create new cells, tissues 
and organs(A collection of cells and tissues that perform a specific function in the body.).

We can grow tissue and organ structures from stem cells, which can then be studied to find out how they function and 
how they are affected by different drugs (A substance that has a physiological or biochemical effect on our bodies. These 
effects are generally intended to be beneficial but can cause harm in some people.).



Stem cell therapy
Cells, tissues and organs can sometimes be permanently damaged or lost by disease, injury and genetic conditions(A disease
that is caused by a change in an individual’s DNA (also known as a genetic disease).
Stem cells may be one way of generating new cells that can then be transplanted into the body to replace those that are
damaged or lost

Adult stem cells are currently used to treat some conditions, for example:
Blood stem cells are used to provide a source of healthy blood cells for people with some blood conditions, such as
thalassaemia, and cancer patients who have lost their own blood stem cells during treatment.
Skin stem cells can be used to generate new skin for people with severe burns.

Age-related macular degeneration (AMD) is an example of a disease where stem cells could be used as a new form of
treatment in the future:
Some people with age-related macular degeneration lose their sight because cells in the retina(A layer of tissue lining the
inner surface of the eye that contains cells sensitive to light. These cells trigger nerve impulses that pass, via the optic nerve,
to the brain, forming an image and enabling us to see.) of the eye called retinal pigment epithelium (RPE) cells stop working.
Scientists are using induced pluripotent stem cells to produce new RPE cells in the lab that can then be put into a patient’s eye
to replace the damaged cells.



An illustration showing how stem cells can be used to 
produce retinal pigment epithelium (RPE) cells that can be 

used to treat patients with age-related macular 
degeneration (AMD).

Stem cells could be used to generate new organs for use in
transplants:
Currently, damaged organs can be replaced by obtaining healthy
organs from a donor, however donated organs may be 'rejected' by
the body as the immune system sees it as something that is foreign.
Induced pluripotent stem cells generated from the patient
themselves could be used to grow new organs that would have a
lower risk of being rejected.



Hematopoietic stem cells

Function:	https://en.wikipedia.org/wiki/Hematopoietic_stem_cell#Function

Clinical	significance:	https://en.wikipedia.org/wiki/Hematopoietic_stem_cell#Clinical_significance

Research:	https://en.wikipedia.org/wiki/Hematopoietic_stem_cell#Research

Click	this	link	and	reading	


