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Homeostasis

Homeostasis: is keeping the internal body environment constant.
Whether its physical or chemical composition to be optimum for cellular
function.

* The internal body environment refers to the fluids that bathes the cells

which is the ECF and the blood.

* Disturbances of homeostasis lead to cellular dysfunction or even death.

Homeostasis is an active process, and all body systems contribute

in homeostasis.




* Examples:

» Oxygen and nutrients

» CO2 and waste products
> body temperature
> blood pH

> waste products

> Plasma osmolarity

» The endocrine and nervous system regulate various body functions
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The cells use oxygen to oxidize nutrients to give energy.

This energy 1s used to do a certain work, but part of t

converted into heat.

This heat i1f not lost, the body temperature will rise (dist

homeostasis)

but our body temperature 1s kept constant at 37 <C by heat ré¢

systems to preserve enzymatic activity and cellular function.
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The 10nic composition and osmolarity of interstitial flui

kept constant at 290-300 mosmol/L (isotonic).
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Hypertonic Solution

The solution outside of the cell
is more concentrated than the
inside of the cell, Water will
move out of the cell by
osmosis, causing it to shrink,

The Importance of Osmoregulation

|sotonic Solution

The solution insicle the cell has
the same concentration as the
outside of the cell. Water will
move in and out of the cell at
an equal rate.

Hypotonic Solution

The solution outside of the cell
has a lower concentration than
the inside of the cell. Water will
move into the cell by osmosis,
sometimes causing it to burst,
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The locomotor system contributes by moving the perso

food.

Food is consumed and digested,

In response to the lower causing blood level glucose to rise. In response to higher glucose
concentration of glucose, the levels, the pancreas secretes
pancreas stops secreting insulin. insulin into the blood.

In response to higher insulin levels,
glucose is transported into cells
and liver cells store glucose as
glycogen. As a result, glucose
levels drop.




Homeostatic Control Syste

These are Network of body components that operate to ma

factor (variable or parameter) in the internal environment re

constant around an optimal level.
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Homeostasis and Feedback
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The control system must inclue

1. Sensors (detectors or receptors): that detect in ¢

variable (which 1s termed an error). These sensors send the

detected through an afferent to a control center.

2. Control center: which recognize the error and integrat

information to find an appropriate response. Then send ¢

signals (orders) through an efferent to effectors.

3. Effectors: these are the organs that respond to the orders

control center to correct the error.




Control systems operate by two mecha

» Negative feedback (main).

» Positive feedback.

Components of the Feedback Loc

3. Input:
Information
sent along
afferent
pathway to

Control
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4. Output:

Information

sent along
erent
thway to

5. Response of effector
feeds back to influence
magnitude of stimulus
and returns variable 1o
homeostasis




Negative Feedback

Refers to the mechanism by which the response of the con

in the opposite direction of the change (¢

* For example:

' Oxygen delivery 1o kid-
‘ neys (and other tissues)

1- Regulation of body temperature

2- Regulation of blood glucose level o

e

level

3- Regulation of RBCs number e |]|L R iy
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Stimulus

Sensor

(a) Negative feedback loop

Body temperature
exceeds 37°C

Nerve cells in skin
and brain

L 4

Temperature regulatory
center in brain
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Sweat glands
throughout body

(b) Body temperature regulation



Positive Feedback Mechanisms

Refers to the mechanism by which the response of the co

in the same direction of the change (error).

So, the controlled variable moves in one direction, Continues

or decreasing to a certain level.

* Examples:

1. Uterine contractions at the time of labor.

2. The process of blood coagulation and platelet

goregation.




Regulating Blood
Clot Formation

(i) Break or tear in
blood vessel
wall

. Feedback ¢cycle
( initiated

(@) Clotting occurs
as platelets
adhere 1o site




Regulating Uterine T uasay
Contraction e

The baby pushes
against the cervix,
causing it 1o stretch.

Oxylocin causes | L &
the uterus o q

more forcaefull
Baby's body streichos
COFVIE IMoFfo







