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What is homeostasis?

Homeostasis is related with

balances

Hemeo: same Stasis: standing

Ability of an Homeostasis :
organism to maintain

its internal

Process that occurs in all This mechanism is to restores balances

living things

to the body in case of any changes in

All organ systems work environment, despite the body as a result of external

together to achieve changes to its internal environmental changes or internal

homeostasis or external organic changes

environment



1) Feedback pathways : 2) Keeps levels of certain
-A cellular relay race processes within a

normal range

-Specific organs and structures must
communicate with each other in response
to changes in the body

Feedback :is

an impression

of particular
thing

In case the
body does not
respond normally

How to maintain

balance, it

homeostasis ? " remon




| stimulus |

Cellular ] ™
relay’race O




Definition Types Function Example
Stim UIUS The thing that affects From external Affects the body and Weather changes
the body positively or environment causes changes in (temperature )
negatively by increasing homeostasis
or decreasing From internal the body
Receptor Sensory receptor Specific for each Sensory neurons take Thermoreceptor for
(ascending neurons) stimulus the information from temperature
Receive the stimulus the body up to the
central nervous system
Integrating Central nervous system Brain and spinal cord | Process the Determine if high or low
information temperature of the body
center
effector Motor neurons Not mentioned ...... Take the commands Transmits ordfers for body
(descending) from the CNS to the temperature tor sweat
organs glands and other organs
The body's reaction to a | According to the stimulus achieve homeostasis Either loss the heat by
response sweating or maintain heat

stimulus

but always the opposite

by shivering

Reverses the stimulus : if it increase the response will decrease the stimulus and vice versa : in this example



What things in your body heed to be kept within a range?

- Body Temperature

- Blood pressure: if increase results in perfusion problem
and decrease causes decrease in blood circulation

Every thing in the body

should be within normal
range

- Blood pH :effected by acid and base balance

- 0, and CO, concentration : increase C02 increase
acidosis

- Osmoregulation-Water balance : concentration of water
to salts

- Blood glucose : increase because of problem in insuiin




Why is feedback important in living things?

Body temperature
exceeds 37°C

Nerve cells in skin
and brain

Sensor

Allows baseline toConserves resources ’ ’
be regained - Cellular Materials o Temperature regultor
- En ergy (ATP) BT center in brain
Sweat gland
Eie thrszahc?u?goZy

(a) Negative feedback loop (b) Body temperature regulation



Negative feedback pathvfays ™

\

\/ Way In which most homeostatic mechanisms work

e The product of the pathway inhibits, or shuts down, the original
signal




POSITIVE FEEDBACK LOOPS
VERSUS
NEGATIVE FEEDBACK LOOPS

POSITIVE FEEDBACK NEGATIVE FEEDBACK
LOOPS LOOPS

A feedback mechanism
resulting in the inhibition
or the slowing down of a

process

A feedback mechanism
resulting in the
amplification or growth of
the output signal

Breakdown the homeostasis
of the system

Always maintain the
conditions of homeostasis

Less common but, occur in
specific situations

Occur more often in the body,
helping in maintaining various
conditions of the body

Ex: childbirth, blood clotting,
and fruit ripening

Ex: regulation of body
temperature, blood pressure,
and fluid content
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Initial stimulus Initial stimulus

response response

4

Affect the stimulus in
opposite way

In the same way



Stimulus
Body temperature

rises

Response
Body temperature rises;
stimulus ends

Shivering begins

Information sent
along the afferent

pathway to control

center

Information sent
along the efferent
pathway to effectors

e
qulato
mc:mrln brain)m Information sent
along the efferent
pathway to
Afferent Efferent efiectors
pathway pathway

Effarent
pathway

Sweat giands activated

Response
Evaporation of sweat
Body temperature falls;
stimulus ends

Stimulus
Body temperature falls

(.‘5"
 Receptors
Temperatura-sensitive
colblnsklnandbmln
Afferent
pathway

Information sent

along the afferent
pathway to control
Control Center e
(thermaregulatory
center in brain)

S 5 Skin blood vessels
b0 § dilate: capillaries
PP become flushed with
y 2 warm bloed; heat
radiates 1rom
{ glands acti ature A
::;'t"‘l tos secrete perspiration, which
Saraor ks is vaporized by body heat,
| iakiie helping to cool the body
Blood warmer
than hypothalamic
set point A—
Stimulus: < A Stimulus:
Increased body S 2 Decreased body
temperature : -m- normal body temperature (e.g.,
(e.g.. when _ temperature (355‘(:-87.0’6) due to cold
exercising or the ‘environmental
climate is hot) ' temperatures)
- Blood cocler than
| hypothalamic
! set point
Skin blood vessels constrict:
_ bloc':'('!. is ht:iver;o‘:' from skin
me. : capillaries and withdrawn to
R G G eper tissues; minimizes
m‘inm : overall heat loss A
Neloaa mdl Eirriadiia fromalun !‘ /\'a

Acﬂvates heat- \

moh center -
\ hypotha!amus
Skeletal muscles /
activated when more
heat must be generated;
shivering begins

Copynght @ 2004 Paarson Education, Inc., publishing as Banjamin Cummings.



M (4) Blood pressure
2= decreases

3) Brain signals QS (1) Heart action
heart to contract causes
more slowly and increasing

blood pressure
with less force s " .

(2) Baroreceptors in carotid
artery relay information to

brain that blood pressure
has increased



Homeostasis
Summary

1) Successful compensation
2) Homeostasis reestablished
3) Unable to compensate :

Pathophysiology

Sickness

Death

ensation fals _ Componsation succeeds)

l l

@[nm or disease Wellness E
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Positive feedback pathways :
Response enhances the stimulus

Birth : - normal uterus
constriction for birth process

secretion of an
Important hormone (oxytocin
)will increase as a result of
stimulus

- Increase the constriction of
uterus

- positive feed back

Note : oxytocin level won't
go down until giving birth

Generation of action potential :
This is meant signaling and
electricity process (polarization
and depolarization)

Increase the stimulus

Increase the generation of action
potential

Blood coagulation
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Feed- back control :

Planned output and actual output are compared and
subsequent action is taken if necessary

Feedforward control :

Based on forecast result

If the forecast is bad the control is taken well in advance
of actual result :for example, learning ... walking




