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4 New Systems

• The Brain-Dr. Mike Bassett

• The Endocrine System-Dr. Chris Pengilly

• The Respiratory System-Dr. Chris Pengilly

• The Special Senses (Vision)-Dr Helen 
Martendale



Medical Issues
and treatments



Nervous and endocrine systems
• The cells of the nervous and endocrine 

systems work together to monitor and adjust 
the physiological activities under way to attain 
homeostasis.



Quick review of the Nervous System

• This diagram 
shows the 
relationship 
between the CNS
and the PNS and 
the functions and 
components of 
the afferent and 
efferent 
divisions.



The Endocrine System

• Endocrine glands release hormones into 
interstitial fluids, lymphoid system, or blood. 

• Some organs have endocrine cells (heart and 
kidneys)



Human Anatomy, 3rd edition
Prentice Hall, © 2001

Nervous and endocrine systems

• The cells of the nervous and endocrine systems 
work together to monitor and adjust the 
physiological activities under way. 

• However:

– The nervous system generally produces 
immediate and short term specific responses

– The endocrine system alters metabolic 
activities of many different tissues and organs 
simultaneously and may take time for the 
effects to become apparent but then persist 
for some time after (e.g. hormones regulating 
growth, response to stress). 
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Mechanisms of hormone actions 

Catecholamines (AA) 
and peptides (all 
pituitary) must bind to 
cell membrane 
receptor

Steroid hormones
bind to receptor in 
cytoplasm

Thyroid hormones
(AA) go straight to cell 
nucleus
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Endocrine reflexes:

• Humoral stimuli 

– From changes in composition of extracellular 
fluid

• Hormonal stimuli

– Arrival of specific hormones

• Neural stimuli

– Arrival of neurotransmitter
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Hormone regulation
The levels of hormones in the blood are 

tightly controlled by three homeostatic 
mechanisms:

1.When one hormone stimulates the 
production of a second, the second 
suppresses the production of the first (e.g. 
FSH stimulates production of estrogen 
which will suppress the production of FSH.



2. Antagonistic pairs of hormones (e.g. 
insulin causes blood sugar levels to 
drop when they are high whereas 
glucagon causes it to rise when it has 
dropped).



3.  Hormone secretion is increased (or 
decreased) by the same substance that 
causes it to increase or decrease (e.g. a 
rising level of calcium in the blood will 
suppress the production of PTH whereas 
a low level will stimulate production and 
release).



Human Anatomy, 3rd edition
Prentice Hall, © 2001

Endocrine reflexes

• Endocrine reflexes are usually controlled by 
some form of negative feedback loop:
e.g. Control of calcium in the extracellular fluid 
(parathyroid hormone)

– When circulating levels of calcium decline, the 
parathyroid hormone is released

– The target cells (osteoclasts) elevate blood 
calcium levels

– As the level of calcium increases in the blood 
the stimulation of the parathyroid declines and 
the release of parathyroid hormone decreases
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The Endocrine System (Wow!)

note



Human Anatomy, 3rd edition
Prentice Hall, © 2001

Divisions of the pituitary
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Targets of the pituitary gland (the Master Gland) 
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Hypophyseal portal system 

Note: Two capillary
networks (fenestrated)

(adenohypophysis)

(pars nervosa)



Pituitary Gland

• Pituitary Tumors

• The most frequent type of pituitary disorder is 
a pituitary gland tumor. These tumors are 
fairly common in adults. They are not brain 
tumors and are almost always benign (that is, 
not cancer). In fact, cancerous tumors of this 
sort are extremely rare.



The problems caused by pituitary tumors 
fall into three general categories:

• Hypersecretion: Too much of any hormone in the body 
is caused by a secretory pituitary tumor.

• Hyposecretion: Too little of any hormone in the body 
can be caused by a large pituitary tumor, which 
interferes with the pituitary gland’s ability to produce 
hormones. 

• Hyposecretion can also result from surgery or radiation 
of a tumor.
Tumor mass effects: As a pituitary tumor grows and 
presses against the pituitary gland or other areas in the 
brain, it may cause headaches, vision problems, or 
other health effects.
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The thyroid gland
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Regulation of the thyroid gland by TSH

Calcitonin:
decreases 
calcium
concentration
in the blood by 
storing it in 
bone and 
increasing 
excretion in the 
kidney (works
in conjunction
with the
parathyroid)

Thyroxine (T4):
Increases energy utilization, 
Oxygen consumption and 
growth and development



Hypothyroidism

• Hypothyroidism is more common in women, 
people with other thyroid problems, and 
those over 60 years old. Hashimoto's disease, 
an autoimmune disorder, is the most common 
cause. Other causes include thyroid nodules, 
thyroiditis, congenital hypothyroidism, surgical 
removal of part or all of the thyroid, radiation 
treatment of the thyroid, and some 
medicines.











Hyperthyroidism

• If your thyroid is too active, it makes more 
thyroid hormones than your body needs. This is 
called hyperthyroidism.

• Hyperthyroidism is more common in women, 
people with other thyroid problems, and those 
over 60 years old. Graves' disease, an 
autoimmune disorder, is the most common 
cause. Other causes include thyroid nodules, 
thyroiditis, consuming too much iodine, and 
taking too much synthetic thyroid hormone.
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Parathyroid gland

PTH: increases calcium
concentration in body
fluids (from Chief Cells):
1. Activates 

osteoclasts
2. Increases Ca++

absorption in 
intestine

3. Conserves Ca++ in
kidney 

Posterior view



Parathyroid Diseases

• Hyperparathyroidism

• Hypoparathyroidism

• Hypercalcemia-more serious than parathyroid 
cancer!



Treatment

• Medications?

– Calcimimetics.

– Hormone replacement therapy.

– Bisphosphonates.

• Surgery

• http://www.endocrineweb.com/conditions/pa
rathyroid/hyperparathyroidism-faqs

http://www.endocrineweb.com/conditions/parathyroid/hyperparathyroidism-faqs
http://www.endocrineweb.com/conditions/parathyroid/hyperparathyroidism-faqs
http://www.endocrineweb.com/conditions/parathyroid/hyperparathyroidism-faqs
http://www.endocrineweb.com/conditions/parathyroid/hyperparathyroidism-faqs
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Parathyroid Hormone feedback control
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The adrenal glands
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The adrenal cortex and medulla 

From the adrenal cortex (ACTH):
Mineralocorticoids: (e.g. aldosterone)
sodium ions and H2O reabsorbed
Glucocorticoids: (e.g. cortisol) 
speed up rate of glucose synthesis 
and glycogen formation
Androgens: small amounts and 
uncertain role 

ACTH (Adrenocorticotropic hormones)



• The cells of the medulla are the 
body's main source of 
the catecholamines, adrenaline 
and noradrenaline. 
Approximately 20% 
noradrenaline (norepinephrine) 
and 80% adrenaline 
(epinephrine) are secreted here.

The adrenal medulla is driven by the symapathetic nervous 
system via preganglionic fibres originating in the thoracic spinal 
cord from vertebrae T5–T11. Unlike other sympathetic ganglia, 
however, the adrenal medulla lacks distinct synapses and releases 
its secretions directly into the blood.



Adrenal Gland Disorders:
Addison’s Disease

• Your adrenal glands are just above your kidneys. 
The outside layer of these glands makes 
hormones that help your body respond to stress 
and regulate your blood pressure and water and 
salt balance. Addison disease happens if the 
adrenal glands don't make enough of these 
hormones.

• A problem with your immune system usually 
causes Addison disease. The immune system 
mistakenly attacks your own tissues, damaging 
your adrenal glands. Other causes include 
infections and cancer.



Adrenal Gland Disorders: 
Cushing’s disease

Cushing's syndrome is a hormonal disorder. 
The cause is long-term exposure to too much 
cortisol, a hormone that your adrenal gland 
makes. Sometimes, taking synthetic hormone 
medicine to treat an inflammatory disease 
leads to Cushing's. Some kinds of tumors 
produce a hormone that can cause your body 
to make too much cortisol.
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The pancreas (endocrine function) 

Glucagon: increase 
blood glucose (from liver)
Insulin: increase uptake
of glucose (in muscle)
Somatostatin: inhibits secretion 
of insulin and glucagon
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Islet of Langerhans (Pancreatic islets) 

N.B. Pancreas functions as both an endocrine (only 1% of 
cell population) and exocrine gland (digestive enzymes)









From: Slideshare.net
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Pineal gland:

• Location: in brain and part of epithalamus

• Secretes melatonin

• Melatonin slows maturation of sperm, oocytes
and reproductive organs by inhibiting production 
of hypothalamic releasing factors that stimulate 
FSH and LH secretion

• Collaterals from the visual pathways enter the 
pineal gland and affect the rate of melatonin 
production

• Melatonin production rises at night and decrease 
during the day which seems to be related to the 
circadian rhythms  



Medical Conditions

• Depression, peptic ulcers, and sexual dysfunction 
may be exacerbated by a deficiency of melatonin.

• Stress and dietary habits may lead to deficiencies 
of both serotonin and melatonin. 

• Melatonin inhibits the release of cortisol via the 
release of vasotocin. 

• Abnormal circadian rhythms of cortisol may occur 
in states of decreased melatonin. 

• A circannual rhythm of melatonin has troughs
associated with peaks in the incidence of peptic 
ulcers and psychotic depression. 



• Overproduction of melatonin may lead to 
disorders of the pineal gland as well. They include 
lower blood pressure, or hypotension, decreased 
levels of estrogen/progesterone ration and poor 
function of adrenal and thyroid gland. 

• Seasonal affective disorder (SAD) is another 
symptom of excess secretion of melatonin. This 
disorder is actually depression caused by short 
days or minimal sunlight during the winter 
months.



• Apart from abnormal production of 
melatonin, the pineal gland may be affected 
by tumors such as gliomas, germ cell tumors 
and pineal cell tumors.

• Symptoms of these tumors include headaches, 
seizures, nausea, vomiting, disturbed memory 
and visual problems.



Treatment

• Medications?

• Radiotherapy

• Chemotherapy

• Radio-surgery

• Surgical therapy
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The Endocrine System: The Thymus 
gland

NB
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The Thymus:
• Location: inside thoracic cavity just posterior to the 

sternum.

• In infants and young children the thymus is relatively large

• The thymus continues to enlarge up to puberty after 
which it diminishes in size

• By 50 the thymus may diminish from 40 to 12 grams

• The thymus produces several hormones that are 
important to the development and maintenance of 
normal immunological defenses (collectively referred to as 
Thymosin)

• The relative decrease in size and secretion from the 
thymus in the elderly is one reason they may be more 
susceptible to disease.
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The kidneys:
• Produce three hormones primarily involved 

with the regulation of blood pressure and 
blood volume
– Renin (from drop in BP) →angiotensinogen

(from liver) → angiotensin I (in blood) → 
angiotensin II (lung capillaries →aldosterone
→water retention

– Erythropoietin (EPO)→stimulates the 
production of RBC (in response to ↓ in BP or 
O2 in kidney)

– Calcitriol→stimulation of calcium and 
phosphate absorption in the digestive tract 
(activated by PTH)
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The heart:

• Produces two hormones in response to 
high BP:

–Atrial natriuretic peptide (ANP) and 
brain natriuretic peptide (BNP) 
→suppress the release of ADH and 
aldosterone→ stimulates water and 
sodium loss



• The prostate gland 
(really an exocrine
gland)

• Function: Secretes 
prostatic fluid that 
nourishes and 
protects sperm and 
may prevent urinary 
tract infections.
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Questions?
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Groups of hormones

• Amino acid derivatives

– Thyroid hormones, catecholamines, melatonin

• Peptide hormones

– All pituitary hormones

• Steroid hormones

– Reproductive hormones and adrenal (cortex)
• Eicosanoids (not part of the endocrine system)

– Such as prostaglandins (anti-inflammatory) and 
leukotrienes (immune response) that coordinate local
cellular activities (not stored but produced as needed 
by the cell).


