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Thermo & Chemo Regulation
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A key mechanism/process for homeostasis - to stay within tolerance range.

How it works:

1. A stimulus causes your body to go out of tolerance range.
2. Your body detects this.

3. Your body responds (nervous + endocrine).

4. Result = reverses the effect of the stimulus.

Negative Feedback

House cools, House warms,
thermostat circuit thermostat circuit

closes opens
- Desired Temperature _.

Example: thermostat

Furnace turns on, Furnace turns off,
house warms house cools
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Temperature ] Consequence
| The rates of enzyme-catalysed metabolic reactions are too slow
Below tolerance limit o o ,
| to maintain the life processes in the cell.
1
| The structures of the active sites of enzymes are altered which
Above tolerance limit | ‘ . _
| decreases the rates of enzyme-catalysed metabolic reactions.

Endotherms
- respond to environmental temperature by altering internal respiration

levels and physical actions (sweating, shivering, etc)

Ectotherms
- regulate body temperature by changing location
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Body Temperature Regulation
Shunting of Blood

when hot when cold

Metarteriole

Open Closed
precapillary precapillary 4 P P |
sphincters sphincters F 4 ;

Main route

Capillary

Terminal arteriole Post-capillary veinule

Website Animation:
http://objetoseducacionais2.mec.gov.br/bitstream/handle/mec/ 137 14/Isps07_int_heatexchange.swfl’sequence=13
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Anatomy of the Thyroid and Parathyroid Glands
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M Describe the action of thyroid stimulating hormone and thyroxine in
metabolism.

3.3.4 Hormonal responses can be stimulated by either the nervous system or
other hormonal messages.

[vj Describe the role of thyroid-stimulating hormone in the production of
thyroxine.
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Increased thyroxine
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STIMULUS
Decreased thyroxine
levels in blood or low

body temperature

TRH = thyrotropin-releasing hormone

TSH =

T4=



3.3.3 Hormones can alter the metabolism of target cells, tissues, or organs.

M Describe the action of thyroid stimulating hormone and thyroxine in
metabolism.

Disorder Cause Symptoms

" | Poor ability to tolerate cold
o [nsufficient production of thyroid ' .
Hypothyroidism o Poor memory and concentration
hormones by the thyroid gland. | . =
' ' Feeling tired

‘ _ ' . ' Poor ability to tolerate heat
o Excessive production of thyroid .
Hyperthyroidism o Rapid heartbeat
hormones by the thyroid gland. o . ,
‘ ‘ [rritability and difficulty sleeping



You don’t breath out all of your carbon dioxide!
* 5-10% stays as CO; in blood
* 90-95% converts to carbonic acid (H.COs3) and then into H* + HCO-;

COz concentration Consequence

A condition called hypocapnia develops due to the decrease in

o concentration of carbon dioxide in the blood. A condition called
Below tolerance limit

respiratory alkalosis develops due to the decrease in

concentration of hydrogen ions in the blood.

A condition called hypercapnia develops due to the increase in
concentration of carbon dioxide in the blood. Breathing rate
Above tolerance limit | increases to remove excess carbon dioxide from the body. A

condition called respiratory acidosis develops due to the increase

in concentration of hydrogen ions in the blood. |




hemoregulation - CO; Levels (pH)
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- rib muscles (intercostal) to increasing feedback Nerves signal:

breathing rate - rib muscles (intercostal) to relax/

- diaphragm muscles to increasing slow
breathing - diaphragm muscles to slow
breathing
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