PHSI2005:

Concepts in Physiology

Physiology and Homeostasis:
Death

Morbidity

e Homeo= like
e Stasis= state Human at rest
o Effectively a steady
state or set of
states Death
¢ Notan
equilibrium state
e Homeostasis=
comfort zone

Marbidity

Heawvy Exercise

- Note: this line Mild disease/ Light Exercise
could represent Serious disease/ Shanld
any injury

physiological function EG: Energy and exercise (blood pressure,
etc.), cell production (blood cells, etc), diurnal cycles (sleep, rest,
etc) and other molecular events (metabolism, etc).

e Homeostasis is a steady state requiring intakes and losses

Energy
Ingestion (food) Wat
INTAKE A ater lons
Breathing in (O,) Ingestion Ingestion
Light & heat 1 l
Metabolism
Chemical gradients Storage Electrochemical gradients
Energy production Movement Use (chem. reactions)
ORGANISM Energy storage (e.g., between ICF & ECF) Electrical signals
Energy use!! Use ({chem. reactions) Nerve firing
Metabolic byproducts Muscle cell contraction
(inc. H,0 & CO,) J
Urine Urine Urine
LOSS Faeces Faeces Faeces
CO, (breathing out) Breathing out Sweat
Heat Sweat Tears

e Other losses include:



Death

- Blood/ Tissue loss: injury/ amputation
- Diarrhea, vomiting, diuresis: diuretics, cholera
- Disease: muscle wasting, cancer, nerve loss (Alzheimer’s)

Homeostasis (comfort zone) vs Pathophysiology (no comfort
zone):

Death

Morbidi

Human at rest

Morbidity

I

Heawy
Exercise

Light Exercise
Mild disease/
injury
Serious disease/
injury
Definition of Physiology:

e Interconnectedness of all things
e Molecular = cellular - tissues = organs - systems - organism

An example — Dynamic Exercise

Cartal a2 perghers

CNS - Central command oo PNS - Interlocutor

Signals In/Out: Signals In/Out:
Electrical/Chemical/Hormonal Electrical/Chemical/Hormonal
Thermoregulation Proprioception

Pain & pressure monitor Pain & pressure sensor

Heart

Heart rate

Cardiac output
Energy consumption

Kidneys
Lungs ' Vasoconstriction/dilatior
Breathing rate - Hormones
'"ﬂf’t'°" = Reabsorption
0, intake , Skeletal Muscle - lons, water
CO, expiration  Circulation Contaction/relaxation
Transport - 0,/CO,, Energy consumption — skin
metabolites Glucose/ATP/O, Cooling
Baroreceptor reflex =~ Waste products — . Water loss
Vasodilation (skin, CO,, metabolites lon loss
working muscle) Muscle pump .

Vasoconstriction



Membranes, Gradients and Transport:

Lipid Bilayer:

e Plasma membrane contains bipolar phospholipids (hydrophilic head
groups, long hydrophobic tails) and cholesterol

e Self assembling and stable

e Barrier to:
- Large hydrophobic molecules
- Atomic ions- Na, CI, etc.
- Polar molecules- glucose, water
- Charged molecules- amino acids
- Large molecules- proteins

e Note: Pathophysiology- many drugs are acid or base molecules- small
hydrophobic cells that can penetrate lipid bilayer of cells

Fluid Mosaic Model of Membranes:

o Lipid bilayer is modified by addition of:

- Transmembrane proteins (EG channels, transporters,
receptors): extend all the way across the cell membrane

- Membrane-attached proteins (EG cytoskeleton- linking proteins
- Specialized lipids and glycoproteins

e Channels and Transporters selectively modify permeability of
membrane

e Receptors receive and interpret signals

Carbonydrate group of glycoprotein —Ej

L)

Carbohydrate group of glycolipid

Extracellular surface of membrane —\

Membrane splits
into layers in
freeze-fracture
electron microscopy

Intracedlular
surface of
membrane

Lipid tai's form the inlerior
layer of the maembrane.

Chotestarc! molecules —
insart themselves into
the lipid layer.

+—— Phospholipid heads face the
aqueous intracellular and
extraceliular compartments,




