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Physiology

e science that describes how organisms
FUNCTION and survive in continually changing
environment

e function can be described at various levels

a8 Genes —» Proteins  —» Cell structurs and function  —e Tissue structurs —- Organstnuctus —» Cinical medicna




Basic Physiological Principles

e |iving organism = open system with steady
internal environment
e HOMEOSTASIS

— stable operating conditions in the internal

environment

— dynamic

STIMULUS {input into the system)

|

RECEPTOR
ieg., free
nerve ending
in the skin)

INTEGRATOR
- {such as
the brain)

EFFECTOR
{amuscle
ora gland)

RESPONSE
(system’s <--—5
output) |

The response to the stimulus leads to change The

change is “fed back” to the receptor. In negative
feaedback, the response of the system cancels or
counteracts the effect of the original stimulus.



Cell Physiology

CELL

e the basic structural and functional unit of
living organisms

e the smallest unit of life that is classified as a
living thing

e consists of functional structures called
CELL ORGANELLES



Cell Structure
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Cell/Plasma Membrane |(

tail)

2 primary building blocks include protein (about 60% of the
membrane) and phospholipid (about 40%)

molecules of phospholipid form a phospholipid bilayer because the
two ends of phospholipid molecules have very different
characteristics

— non-polar (hydrophobic)
— polar (hydrophilic)
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Functions of Cell Membrane

supporting and retaining the cytoplasm
selective barrier

transport

communication (via receptors)
recognition



Mitochondrion
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Membrane proteins

Transport proteins
e jonchannels

e carriers

e ATP-ases

Receptors
e cell surface
e (intracellular)

Extracellular space
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Nucleus

e replication and
transfer of
genetic
information

Nuclear envelope is a double membrane that
separates the nucleus from the cytoplasm.

Nucleolus contains DNA
that controls synthesis
of ribosomal RNA.

e RNA synthesis

e regulation of cell
differentiation
and maturation

Chromatin is DNA
and protein.

Nuclear pores regulate movement of
material into and out of the nucleus.



Endoplasmic Reticulum

SMOOTH
ROUGH

e surface is coated with ribosomes

e mechanical support

e synthesis (especially proteins by rough ER)

e transport
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Golgi apparatus

e modifying, sorting, and packaging of substances
synthesized in the cell
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Function of ER and GA

Protein Lipid Secretory
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Lysosomes and Peroxisomes

Lysosomes

e contain acid hydrolase enzymes that break down waste
materials and cellular debris

Peroxisomes

e the breakdown of very long chain fatty acids through
beta-oxidation

Lysosomes o
Lysosomes and peroxisomes
esi i i zymes.

Pinocytotic or

phagocytic
vesicle

Digestive vesicle

Residual body

Excretion

Peroxisomes Lysosomes Mitochondrion



Mitochondria  «i-i.i

Adenosine triphosphate |

ATP
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Active region

e generate most of the cell's supply of adenosine
triphosphate (ATP), used as a source of chemical

energy
e contain own DNA

inner outer
membrane Membrane
intermembrane

Cﬂmpaﬂm'm?‘f______x_ i

.": /

foldsof “—7
the cristae A e -

Mitochondrion
matrix of the
mitochondrion
Most of the ATP is produced by enzyme -
catalyzed reactions in the matrix, driven by
electron transport processes associated
with the innner membrane,



Cytoskeleton

e dynamic system of microfilaments, intermediate
filaments, and microtubules determining the
shape and internal architecture of cell and
performing cell movement

Actin
filaments

Microtubules

Animal Cell Micrograph = - ~

Centrosome

Microtubufe
Network

Muclear

, lamina
Intermediate

filaments

Cell nucleus



Receptors

lon channel linked receptors
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Receptors

G protein-coupled receptors

e (s protein
e @i protein
e Gp protein

Extracellular
fluid

Cytoplasm

Hormone

Protein — PO4 + ADP === Protein + ATP

Extracellular fluid
1
B Cell membrane
o
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~
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Receptors

Receptors tyrosine kinases

4. Receptor Tyrosine Kinase

Growth

factor - Adapter
protein

Monomeric

G protein

MAP kinase

Effect

1
Protein

synthesis




Receptors

Intracellular receptors

Steroid

(1) The steroid hormone
diffuses through the plasma
membrane and binds an

o intracellular receptor.
Receptor-
hormone

(2) The receptor-
hormone complex enters
the nucleus.

(3) The receptor- hormone
complex binds a hormone
response element (a
specific DNA sequence).

(4) Binding initiates
transcription of the
gene to mRNA.

(5) The mRNA directs
R protein synthesis.

—New protein
Copyright © 2010 Pearson Education, Inc.



Cell Transport

provides necesarry communication between the cell
and its environment

receptors
carriers
Tight

channels junction
pumps S} puns
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Passive Transport

Diffusion

Facilitated diffusion
e membrane carrier

lon channels

e voltage-gated
e |igand-gated

e stress-activated

Passive transport
A

Diffusion Facilitated diffusion
(A) voltage- (B) ligand-gated (C) ligand-gated
gated (extracellular (intracellular
ligand) ligand)
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Active Transport

2K* 3Na* Na* glukosa

e the movement of a substance against its
concentration gradient

Active membrane transporters — pumps
e primary active transport (ATP-ases)
e secondary active transport

— symport
— antiport
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Membrane and Action Potential
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Intercellular Communication

Gap junctions
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Cell Junctions
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Homeostasis and Adaptation

e mechanisms consist of reducing the output or
activity of any organ or system back to its normal
range of functioning

ADAPTATION
e adjustement to the changed life conditions

e selection press of the environment changes the
frequency of genes performing basic life functions



Feedback

Negative feedback

e mechanisms consist of reducing the output or
activity of any organ or system back to its
normal range of functioning

Positive feedback

e mechanisms are designed to accelerate or
enhance the output created by a stimulus that
has already been activated



Negative Feedback

i

STIMULUS

Body temperature
rises above 37.2°C

(99°F)

Increased blood flow
to skin

Increased sweating
Stimulus removed

Return to HOmeostasis restored
blood g

Negative
feedback

(a) Negative feedback

Copy grt © 2O Paacson Dducanon,

RECEPTORS

Body's
temperature
sensors

Control
‘mechanism
when body
temperature

EFFECTORS

Blood vessels
and sweat glands

in skin

Information
affects

Pancreas secretes

the hormone insulin
causing liver cells to
take up glucose and
store it as glycogen.

Most body cells also
take up more glucose.

Sends
commands to



Positive Feedback

<4> Oxytocin carried in
bloodstream to uterus

<3> Brain stimulates
pituitary gland to
secrete oxytocin

Oxytocin stimulates uterine

contractions and pushes
fetus toward cervix \

Head of fetus pushes
agalnst cervix

\&'

b

(2) Nerve impulses from
- cervix transmitted to brain




Feedback
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