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The Body'’s
Internal Environment

An Introduction to
Physiology

Levels of Physiological Organization
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Tissues

Primary types:
* Epithelial

» Connective
* Muscle

* Nervous

» Continuous sheet
or layers of cells
with direct cell-
cell junctions
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Muscle Tissue
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* Specialized for
contraction.
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The arrangement, pattern, and
development of tissues, organs, and
systems unique to a particular type of
organism.

Nervous Tissue
ﬁlil"-ﬂll‘(m U AL SO
Bean E
e Coanin
L S e — e S
* Specialized to e
conduct o -
electrochemical J —
nerve impulses.
11 Organ Systems
. - - ~ -
o = - £=
Pl oy | o =
= = B - s
- n— L A=
A Spusiive . 1[ [Re—— L M - i
e prices — = s
RS ——
y— -
2 = | Lo ] g
o= - — == i
= - earall [ e
2 e N ot e - b Al
W ey n ==
« Descriptions on p. 66—67 of Human Biology, 9th ed.
Cell Differentiation
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Cell Differentiation in Development W o cer (S - ::,::':‘,:,:,.
« From one original fertilized egg cell age ey 1) L
(zygote), mitotic division has produced 4
all your body’s cells. ——— o Hodeus
. four-celistage | o5 Cytoplasm
~50,000,000,000 cells in your body Iday 2}
« Each genetically identical! ]
But >200 cell types of cells e ;.‘ .
« (specialized [differentiated] tissues) =.rd.:p -Ir.
« Each type uses only ~20% of the total '
genes in their nucleus K |
« Even fewer in more specialized cells [d) Blastocyst. fa"_.
external view 0 1
 Unused genes may be permanently iday 5 bk
inactivated
.. permanently differentiated |
.. cannot change into a different {e] Blastocyst, ":":_v'-—lnmr cell mass
type of cell i v

Cell Differentiation
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b) Cleavage, f e Nucleus
+ Undifferentiated i R Cytophasm
« Totipotent: able to become any cell type |
« Cells may be separated and each

become a new identical embryo
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* First differentiation: ;l

: [d] Blastocyst, {510

cells separate into layers :,mm‘..)n view {8

+Inner cell mass

2 Trophoblast |
« Secretes hormone (hCG) {e] Blastocyst,
internal view

« Secretes enzymes day 5} L %
= implant into uterine lining ——Tighobie
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Cell Differentiation

Cell Differentiation in Development Endometrium of uterus
———

* Second stage of
differentiation: yoli sac
Inner cell mass divides into:

Twea Layars of
yenie dise:
1. Extra-embryonic tagas e s D
membranes
form the placenta and ~ Meseortemin = T Blood vesset
“bag of waters” around el (day 8)
the embryo Endometrium of utens.

» Embryonic disc

Extrasmbeyanic
becomes the embryo

Amnion

Amniotic cavity

Twro layers of ambryosic
disc

S
Uterina cavity ____(day12)

Cell Differentiation

. IO (day 14)
Cell Differentiation in Development
Epiblast
+ Third differentiation stage: =
Embryonic disc develops ‘ o
into three basic Ectode\rm % Embryonic

embryonic germ layers
 Ectoderm

y disc.
ST
| . %
Mesoderm  Endoderm |
Hypoblast

> Mesoderm

Cell migration &
specialization
to form body
organs

Neural tube

Ectoderm

(day 22)

Cell Differentiation

Cell Differentiation in Development

« Final differentiation: the three embryonic germ layers differentiate into the primary tissue
types and their subtypes.

&
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(day 56)

All organs formed
(From now on called a fetus)

Cell Differentiation

Cell Differentiation in Development

« Final differentiation: the three embryonic germ layers differentiate into the primary tissue
types and their subtypes.

« Epidermis of skin and its « Notochord
derivatives (including sweat « Endoskeletal system
glands, hair follicles) « Muscular system

« Epithelial lining of mouth « Muscular layer of

ENDODERM

« Epithelial lining of
digestive tract

« Epithelial lining of
respiratory system

and rectum stomach, intestine, etc. « Lining of urethra, urinary

+ Sense receptors in « Excretory system bladder, and reproductive
epidermis « Circulatory and lymphatic system

« Cornea and lens of eye systems « Liver

« Nervous system « Reproductive system « Pancreas

« Adrenal medulla (except germ cells) « Thymus

« Tooth enamel « Dermis of skin

« Thyroid and parathyroid
 Lining of body cavity glands
« Adrenal cortex

« Epithelium or pineal and
pituitary glands

« Nervous tissue from ectoderm.
* Muscle & connective tissues from mesoderm.
« Epithelial tissues from all three germ layers. (Embryonic tissue is epithelial-like.)

What about Stem Cells?

* Remain partially
undifferentiated
(embryonic).

— Most their genes not
permanently
deactivated.

» Can divide and
differentiate on
demand to replace
specialized tissue
cells.

What about Stem Cells?

What is a stemn cell? \)
raplicate itsall, or...

A single cell that can J

differentiate into many
cell typas.

®)




Physiology & the Human Body

Heyer

&

Adult Stem Cells

* Many organs are known
to produce stem cells in
adults

Bone Marrow Stem Cells

« Long known to have multipotential hematopoietic stem cells
— One stem cell has the potential to form any type of blood cell

« Recently discovered able to also differentiate into other types of connective tissue
— Adipose, bone, & cartilage
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Embryonic Stem
Cells

« Preferred because they
are pluripotent

— More potential to be
induced to form any cell
type desired

Embryonic Stem Cell Research
« Current research

R
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Specialized
Cells.

Tatipotent
Celis (SPT)

“left over” embryos from
in vitro fertilization clinics

Future proposal

Fatient

Personalized Stem Cells
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Nuclear Transfer Method:

1. Remove nucleus from egg
cell from donor

C;:j 2> Replace with the nucleus

from your epithelial cell
5. Stimulate egg to develop into
embryo
— “Hello Dolly” ... a clone
? If the nucleus of epithelial
cells is non-differentiated
enough to be used to form
embryonic stem cells, why
cannot epithelial cells be
induced directly to become
stem cells??

The Promise of Stem Cell Research

Understanding
=— prevention &
— [
trth dutects
Cultured Pluripotent
Stem Cells

Tissues/Telly b('lb\ﬂﬂ&ﬂllhoni

Mdentify drug
targets and
tost patontial
m«apnml:s

Tm-mv

Bone marrow Nerve cells
T beukemia for Parkinsons
& chemotherapy & Alzhiemer's
disease
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