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GOALS

® Stem cell research is
about repairing and/
or replacing damaged
tissue, thereby
reversing: ® Aging
Disease
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® In the laboratory,
scientists have seen
embryonic stem cells
change into the cells
of virtually every part
of the human bodly.
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When sperm
fertilizes an egg cell...

The dividing mass ™\

of cells is called an

embryo until 8 E
9 O e weeks of Ba
development.
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...the fertilized cell divided into about
(zygote) starts to divide. 100 cells, which cluster

together in a blastocyst.
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The cluster of cells is placed in a
culture. Without chemical
instructions from the outer shell,

the only function for which they
are still programmed-division.

, The cells are now known as a
< stem cell line.

The dividing cluster of cells 5% ogo 5%
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must not reach the edge

of the dish, because if they

do, they will start to

differentiate (become The stem cells are exposed to a mixture of hormones and
growth factors, which mimick the chemistry stem cells are
exposed to as desired tissue normally develops in the fetus.

The cells then develop into this type of tissue.

different types of cells).
Instead, they are removed
and separated into new
dishes, where they can
continue to divide,

undifferentiated.
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® This process is

2 and 28 percent of embryonic stem
called replating.

cells into the correct tissue type.

This is not yet good enough for
human medicine.

® Years of trial and error lie ahead before they
can discern the proper mixture of hormones
and growth factors necessary to produce
the correct tissue cells in desirable quantities.

GEOGRAPHY

-

CULTURAL
ISSUES

Tissue Matching England:

Stem cell treatments will be most é”s é‘éﬂfhe da

effective if the tissues intended for National Stem H ‘
transplant are a genetic match to the Cell Bank.

recipient’s; this is one of the primary .
incentives for therapeutic cloning, which Iga%gznia:

raises ethical issues of its own. Hamastilan 7] csiEblichies)

a California state-
constitutional right to
conduct stem cell
research.

What's in the Dish?
An embryonic stem cell line isn’t an
embryo, but it comes from one.
Should we accord these cells special
moral status?
Abortion v
Blastocysts are the basis for a potential
fetus. Destroying them for therapies is
contentious.

[ Countries that permit therapeutic
Will of the People cloning to produce embryonic stem cells
If governments don’t fund stem cell
research, can they keep close enough
tabs to prevent ethical abuses?

fertility clinics or existing stem cell lines

Each nation is addressing ethical questions as they face a financial
impetus to be on the cutting edge of research. It's no coincidence
that many of the countries supporting stem cell research have

settled their debates on abortion. are the best way to go.

the stem cells continually perform

[ Countries that only allow work on donated embryos from

® Scientists want the
ability to control the
development of these
cells, so they can
make the types of
tissue they need.
Some common
ones are:

® This tiny cluster of 30
microscopic cells from
an embryo can divide
into a cubic meter's
worth of cells.

® The medium on
which the cells grow
must be changed
every 1 to 2 days.
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’ o The now-differentiated cells can be checked
under a microscope to see if they match

the desired tissue type. To see if they've
succeeded in creating the right type of tissue,
they can also be injected into an animal that has
been engineered to work with human cells.
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BRAIN CELLS

HEART CELLS

PANCREATIC
EYELET CELLS

SKIN CELLS

MUSCLE CELLS

The blastocyst
consists of two parts:

The outer shell-
which instructs the
cluster of stem cells
inside, changing them
into the many
different cells needed
to produce a human
being.

The cluster of
embryonic stem
cells. These cells are
pluripotent-they
can become any
type of cell during
the embryo’s
development.

EXPERTS SAY:

“Stem cell therapies for many diseases
are a long way off. On the other hand,
the roles some cells play in organs like
the spinal cord or heart are less
sophisticated, allowing for treatment in

the nearer future.”

—Dr. Hans Keirstead, Reeve Irvine
Research Center, UC Irvine
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South Korea:
Aggressively
pursuing stem
cell research and
therapeutic
cloning.

@ Stem cell research centers

In multicultural populations, like those in the U.S. and Europe, mixed
values and different ways of talking about life have led to the suggestion
that regional, community-based approaches to funding and regulation

S OUNDBI TE When biologists obtain medical-quality tissue cultures from human embryonic stem cells, we can expect a host of tissue replacement therapies.






