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Types of body fluids

« Extra cellular fluid ( ECF) 1/3 of body fluid
“ Intra cellular fluid (ICF) 2/3 of body fluid

Blood plasma

« ECF

Interstitial fluid

Al

Lymph fluid
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Endocrine System, Nervous System
and Homeostatic Control

Neuropeptides Neuropeptides
Neurotransmitters Cytokines
Chemokines
Hormones
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Types of

Feedback

Positive Negative
Feedback Feedback

Electronics Coach
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CONTROL SYSTEMS

llGAI N”

EXAMPLE: BODY TEMPERATURE

CORRECTION (36.5-20)
ERROR (36.5-37)

GAIN =

+16.5

-0.5
-33.0

Ref: Guyton & Hall, Medical Physiology




Excitatory

Chemical
TYPES OF synapse _
SYNAPSES Inhibitory
Electrical
synapse

BIOLOGY READER
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Electrical
synapse

Smooth
muscle cells

Presynaptic Postsynaptic
cell cell

Gap junction

Local current —

+ +

Positively
charged ions

Plasma membrane

(a) Electrical synapse



Synaptic vesicle
filled with
neurotransmitter

Presynaptic
neuron
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Types of Intercellular Signaling
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Multi-pass

Single-pass protein - Hydrophilic
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prote V9 phatelca
| configuration

e _— o '.‘
- =) ) =
= D T T

ﬁ " = v v
-/

Hydrophobic ~

reqion

Lipid
bilayer




EXTRACELLULAR

CYTOPLASMIC
SIDE
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Many Functions of Membrane Proteins
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0 ?
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Outside
Plasma
membrane
e
Inside ° 3
Transporter Enzyme Cell surface
activity receptor

Q

Cell surface Cell adhesion Attachment to the
identity marker cytoskeleton
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Water-soluble hormone
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Receptor

Activated
receptor
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First messenger

Signal molecule
(such as epinephrine)

Receptor

CI199% Ackacn Wesley Longman nc



@ pyrophosphate
@M cyclic AMP
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ATP

adenylyl cyclase

adrenergic receptor

adrenaline
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Second Messengers

Hmmﬂne Phospholipase C
ercepmr PT Protein
DAG kinase C
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Transport summary

» Passive transport

simple

diffusion

facilitated
diffusion
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Uniporter Synporter Antiporter
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ION CHANNEL

Ligand-gated Mechanically-gated

Neuro-
transmitter

Receptor Pressure

Always open Voltage-gated

Na' @
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GABA

GABA




Oligosaccharides

Binding site
for ATP
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OUTSIDE
OF CELL

INSIDE
OF CELL
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- ‘@ [Na“] low
CYTOPLASM [K*] high
&) Cytoplasmic Na* binds to ) Na* binding stimulates
the sodium-potassium pump. phosphorylation by ATP.
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€) Phosphorylation causes
the protein to change its
conformation, expelling Na'
to the outside.

) Extracellular K* binds ) Loss of the phosphate
to the protein, triggering reslores the prolein’s
release of the phosphate original conformation.
group.
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() K* is released and Na*
siles are receplive again;
the cycle repeats.
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