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Homeostatic Control Systems
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Cell, tissue and compartments
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Homeostasis
A Defining Feature of Physiology

Noted that mammals are able to regulate
their internal environment within
a narrow range.

Claude Bernard (1813-1878)

Extended Bernard's notion to the organization
of cells, tissues and organs. First to coin
the term "homeostasis”
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Walter Cannon (1871-1945)
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— Reflexes: a key component of control systems

Strictly defined as:

. Involuntary, unpremeditated, unlearned
response fo a stimulus

Some are:
> Learned or aquired
Most are: e
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Examples: arterial blood pressure, body temperature, pH, PCO,
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Homeostatic Control Systems - reflex arc
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See Fig 1.7
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Restoration of set point (‘C-“ip_iﬂfﬁ of exact and a persistent error
signal keeps feedback loop in operation

Hence the term "relatively” stable in the definition of homeostasis
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Review 1t year material on cell organelles:
-nucleus, ER, Golgi, endosomes, lysosomes, peroxisomes
mitochondria

Membranes:

1) important as selective barrier to movement in
and out of cells and organelles

2) detect chemical messengers at the cell surface

A m.““g Composed of a lipid bilayer
wreac Mainly phospholipids
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Intercellular communication

Cell to cell communication is important for hom “.@os’rasus

Performed by_tn¥estalludon ¢ lhgmicel) mugseqes

1) Hormones: Hormone secreting cells -target cells through blood
% Sfu\,\_} s
-Example: insulin and glucose homeostasis
2) Neurotransmitters: Nerve - nerve; nerve - effector cell
of ac
-Example: Acetylcholine and heart rate
3) Autocrine / Paracrine agents: \ ot | Lot | homeostatic responses

-Act locally on target cell by&@o N

-Examples includes ATP, nitric oxide (NO] fatty acid
derivatives (eicosanoids)
-Auto =_Some ; para = Neighbous
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See Fig 5.2
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-E.g. most epithelial cells



Desimosomes
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/ -Hold adjacent cells tightly
| together

fl -found in areas of stretching
(e.g. skin) or high mechanical
stress (cardiac cells) :

(a) Dasmasomes
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- Protein channels ("~ ) linking £ —
cytosols of adjacent cells sy space
- channels are very small (1.5nm diameter) = g -
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-concentrated in cardiac cells at_inteito
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e tecy <ol signals (Fig 14.8)
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(b) Gap wnctions
Fig 2.27
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