
6.6b – Hormones and Homeostasis 
 

  Processes in your body are sometimes self-regulating or self-enforcing: 

o Negative feedback = A process where a change in a variable causes a response to bring 

the variable back to its original condition 

 Works against change 

 Examples from topic 6.6) Estrogen and Progesterone inhibit FSH release, 

Thyroxin is released to warm up your body when you are cold, insulin is released 

to decrease blood sugar when it is too high, etc. 

o Positive feedback = A process where a change in a variable causes the change to get 

even bigger 

 Works to make more change 

 Examples from topic 6.6) During the delivery of a baby oxytocin causes 

contractions, which causes more oxytocin release  

 

  Homeostasis: maintaining internal body conditions within set limits 

o Works by negative feedback 

 

  The Endocrine system consists of glands that release hormones  

o Example glands) Thyroid, Hypothalamus, and Pancreas 

o Hormones are molecules that are released into the blood to affect body conditions  

 Often made of lipids (=steroids) or protein  

 

  Homeostasis works by “stimulus and response”: 

1. A stimulus is detected by receptors in your body 

o Stimulus = A condition that your body can detect 

o Receptors = Special cells or proteins that can measure the stimulus 

2. Sensory neurons receive the message from the receptors and are depolarized 

3. Sensory neurons carry the impulse to relay neurons in a “Control Center” 

o Control center = Cells that receive signals from the sensory neurons and triggers 

a response (often by releasing hormone or flexing a muscle) 

4. The control center sends a signal to an effector, which carries out the response 

o Effectors = Muscles or glands that create the response 

o Response = How the body enacts negative feedback to return to the desired condition 
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CONTROL OF BODY TEMPERATURE 

 

  Thermoregulation: The control of body temperature 

o Sensors = Skin and hypothalamus detect temperature  

o Set point =  37 °C  

o Hormone = Thyroxin, which increases the body’s metabolic rate to generate heat 

o Gland = Thyroid secretes thyroxin 

 

  When temp is above 37 °C:  

1. Detected by skin and hypothalamus receptors  

2. Hypothalamus inhibits thyroid, making it release less thyroxin 

3. This lowers the basal metabolic rate  

4. Body generates less heat and cools down  

 

  When body temp is below 37 °C: 

1. Detected by skin and hypothalamus receptors  

2. Hypothalamus triggers thyroid to release more thyroxin  

3. This increases the metabolic rate  

4. Body generates more heat and warms up 

 

 

 

  



CONTROL OF BLOOD SUGAR 

 

  Blood glucose regulation 

o Sensors = Hypothalamus detects blood glucose concentration 

o Hormones are released by cells in the pancreas 

 Pancreatic alpha (α) cells release glucagon 

 Hormone that increases blood sugar 

 Pancreatic beta (β) cells release insulin 

 Hormone that decreases blood sugar 

 

  When blood sugar is too high: 

1. Detected by hypothalamus receptors   

2. Hypothalamus triggers beta cells in pancreas to secrete insulin  

3. Insulin makes liver and muscles actively pump in glucose  

4. Inside liver and muscles, glucose is converted to glycogen  

5. This lowers blood glucose concentration  

 

  When blood sugar is too low: 

1. Detected by hypothalamus receptors   

2. Hypothalamus triggers alpha cells in pancreas to secrete glucagon  

3. Glucagon makes liver and muscles convert glycogen into glucose 

4. Liver and muscles actively pump out glucose, back into blood 

5. This increases blood glucose concentration  

 

DIABETES 

  Diabetes: The inability to control blood glucose levels 

o High blood sugar (hyperglycemia) can suck water out of cells by osmosis, causing 

headaches and death 

o Blood sugar levels can get so high that not all glucose is selectively reabsorbed in 

nephron PCT, so detected in urine (Topic 11.3) 

 

  TYPE 1 Diabetes 

o People are born with it (= “juvenile onset”)  

 It is a genetic disease 

o Caused by having damaged or missing pancreatic beta cells 

 So, not enough insulin is produced  

o Treatment:  Insulin injections to decrease blood sugar 

 

  TYPE 2 Diabetes 

o People get it later in life (= “adult/late onset”)  

o Caused by high sugar diets which cause blood insulin levels to be high for years  

 After years of this, muscle and liver cells stop reacting to insulin  

 So, insulin injections do not work and blood sugar stays high 

o Treatment:  Modified, low-sugar diet   

Tricks to remember this: 

IB = Insulin Beta 

When the glucose is gone, 

secrete gluca-gon! 



 

CONTROL OF HUNGER 

 

  Adipose cells: Special cells that store fat 

o Designed for long-term energy storage 

 

  Adipose cells secrete the hormone leptin  

o Leptin acts on the hypothalamus to make you feel full/satisfied (= satiated) 

 

  When you eat food:  

o Extra energy is stored as fat in adipose cells  

o Adipose cells secrete leptin  

o Leptin triggers hypothalamus  

 This makes you feel full and inhibits appetite  

o So, you eat less 

 

  When you eat too much all the time, leptin levels stay high 

o After years your hypothalamus stops reacting, so you feel less full / more hungry  

 Most human obesity due to overstimulated leptin receptors stopping to react to 

leptin in blood  

o So, leptin does not work to cure obesity  

 Experiments with mice support this 

 

 

 

CONTROL OF CIRCADIAN RHYTHM 

 

  Circadian Rhythm: The sleep/wake cycle of each day, also called the “biological clock” 

o Melatonin = Hormone that causes sleepiness in humans and helps control the circadian rhythm 

 So, melatonin is secreted at night / in the dark 

o Pineal gland = Secretes melatonin when it is dark (lack of bright light) 

 Bright light (especially blue wavelengths) inhibits melatonin release 

 

  Melatonin promotes sleep in humans and many diurnal animals (awake during the day) 

o Promotes wakefulness in nocturnal animals (awake at night) 

 

  Over time, pineal gland begins to secrete melatonin at regular times  

o Leads to normal circadian rhythm 

 

  Jet lag: When someone travelling has trouble adjusting to new time zones  

o Because pineal gland still releases melatonin on regular schedules  

 Lasts until body adapts to new time zone  

o Melatonin pills can help with jet lag, making you sleepy at “night” time until body adjusts 


