Thermoreceptors — Receptors that respond to hot or cold. Informs the hypothalamus whether an
object/surrounding is hot or cold.

e Peripheral Receptors — Nerve endings that detect either hot or cold temperatures.
e Central Receptor — In the hypothalamus, detects temperature of the blood.

Osmoreceptors — Measure the osmotic pressure of the blood by the concentration of substances
dissolved in the water of blood plasma.

e Central Receptor — Hypothalamus
Chemoreceptors — Receptors that detect the concentration of particular chemicals.

e Found in the nose and mouth.

e Peripheral Receptors — Receptors in the Aortic and Carotid blood bodies.

e Central Receptors — Found in the hypothalamus.

e Detect changes in hydrogen ion concentration, carbon dioxide concentration, glucose
concentration, or oxygen concentration.

Touch Receptors — Some receptors are sensitive to very light touches. Others detect pressure and
vibrations.

Pain Receptors — Stimulated by damage in the tissues.
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e Reflex arcs are important when protecting the body because they allow the body to have the
least amount of damage (such as stepping on glass without being aware on it, and lifting
your foot.)



Breathing Negative Feedback Loop

—]

Stimulus

High CO, or H* concentrations in
blood.

Critically low O, concentrations in
blood.

|

Transmission / Modulation

Peripheral Chemoreceptors: Aortic and
Carotid bodies

Central Chemoreceptor: Medulla

Afferent nerves = Respiratory Centre
in medulla = Efferent nerves

Effeftor

Resqonse

___1:

Feedback

e Cerebrum can override breathing centre
e Entire loop can be affected by drugs and emotions

e Adrenaline can affect feedback loop

Diaphragm

Intercostal Muscles

Increased rate of breathing

Increased depth of breathing

Low CO, and H* concentrations in
blood

High O, concentrations in blood




Thermoregulation Negative Feedback Loop (Cold Stimulus)

] Low Core Temperature (Hypothermia)
Stimulus e

Peripheral Thermoreceptors — Skin

[ Receptor ] Central Thermoreceptor -
Hypothalamus

Afferent Nerves = Hypothalamus 2>
[ Transmission / Modulation ] -------- Efferent Nerves

Skeletal Muscles
[ Effector ]

Smooth Muscle of Blood Vessels near
the skin

Shivering of Skeletal Muscles
[ Response ]

Constriction of smooth muscle of blood
vessels, causing vasoconstriction,
causing less heat to be lost via radiation.

v

g High Core Temperature (Hyperthermia)
Feedback ] """"

e Behavioural Responses also contribute to thermoregulation
e QOver a long term cold term stimulus, more TSH can be introduced.



Thermoregulation Negative Feedback Loop (Hot Stimulus)

] High Core Temperature (Hyperthermia)
Stimulus e

Peripheral Thermoreceptors — Skin

[ Rec?ptor ] Central Thermoreceptor -
Hypothalamus

Afferent Nerves = Hypothalamus 2>
[ Transmission / Modulation ] -------- Efferent Nerves
Sweat Glands
[ Effector ] Smooth Muscle of Blood Vessels near
the skin
v Secretion of Sweat via sweat glands,
[ Response ] """" causing loss of heat via evaporation

Relaxation of smooth muscles of blood
vessels, causing vasodilation, causing
more heat to be lost via radiation.

v

Feedback ] """"

Low Core Temperature (Hypothermia)




Water Homeostasis Negative Feedback Loop

) High Osmotic Pressure (High ion
- Stimulus | concentration/Low water
- concentration)
v Osmoreceptors in the Hypothalamus
[ Receptor ]
v Posterior Pituitary Gland = Secretes
ADH
[ Transmission / Modulation ]
v Distal Convoluted Tubule and Collecting
________ Tubule of kidney nephrons
[ Effeftor ]
Increased Reabsorption of Water via
________ opening more aquapores
[ Resqonse ]

Low Osmotic Pressure

Feedback ] ........

e Thirst Reflex influences individual to drink more water.
e Aldosterone affects this negative feedback loop.



Blood Sugar/Glucose Concentration Homeostasis (Low Blood Glucose)

v

Stimulus

v

Transmission / Modulation

Effeftor

Resqonse

Feedback

Low Blood Glucose Levels

Alpha Cells in the Islets of Langerhans

Glucagon Secretion

Liver

Skeletal Muscles

Liver and Skeletal Muscles perform glycogenolysis,
converting glycogen = glucose.

Decreased uptake of glucose.

High Blood Glucose Levels




Blood Glucose Homeostasis (High Blood Glucose)

} High Blood Glucose
Stimulus

v Beta Cells in Islets of Langerhans
[ Receptor ]

v Insulin Secretion
[ Transmission / Modulation ]

v Liver and Skeletal Muscles
[ Effeftor ]

Liver and Skeletal muscles perform glycogenesis, the
conversion of glucose = glycogen.

[ ReSplonse ] Increased uptake of blood glucose

Increased protein synthesis

Low Blood Glucose Levels

Feedback ] ........

e Affected by adrenaline, thyroxine, and cortisol.



Metabolism Homeostasis

) Low Level of Thyroxine in Blood
Stimulus
v Hypothalamus
[ Receptor ]
v Hypothalamus secretes TSHrf to the

anterior pituitary gland

[ Transmission / Modulation ] APG secrets TSH

v Thyroid Gland

[ Effelcto ] ] ........

Increased secretion of Thyroxine

[ Resplonse ]

Higher level of Thyroxine in Blood
(increased metabolism, cellular

_[ Feedback ] ........ respiration, rise in core temperature)

e Thyroxine secretion increases in the winter and decreases in the
summer



Glycogenesis

e Formation of glycogen from excess glycose by forming glucose chains and storing in
liver and muscles.

e Performed in the liver and skeletal muscles.

e Requires insulin to work.

Glycogenolysis

e Formation of glucose via glycogen.
e Performed in the liver and skeletal muscles.
e Requires glucagon or adrenaline.

Gluconeogenesis

e Excess fats and amino acids are converted into glucose.
e Happens to muscles + fat stores
e Requires Cortisol or Glucagon.



