 Endocrine System




Regulatory systems

Hormone™ chemical signal secreted
into body fluids (blood)
communicating regulatory
messages

Target cells™ body cells that
respond to hormones

Endocrine system/glands™
hormone secreting system/glands
(ductless); exocrine glands secrete
chemicals (sweat, mucus, enzymes)
through ducts

Neurosecretory cells™ actual cells
that secrete hormones

Feedback mechanisms ~ negative
and positive

Calcitonin

gland releases

@ !f calcium calcitonin € Blood
level rises calcium
above level falls
set point *High
Homeostasis:

Blood calcium level
@® Blood Low @!f calcium
calcium level falls
level rises ] below

@ Parathyroid set point

glands release

parathyroid
PTH hormone (PTH)
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Mode of Action: Chemical Signaling

* 1- Plasma membrane reception
esignal-transduction pathways (neurotransmitters, growth factors, most

hormones)

e 2- Cell nucleus reception
esteroid hormones, thyroid hormones, some local regulators

Signal Signal-transduction
DO receptor pathway Response

2 ~ [ &4 Q\*b—)— Q*a —:--@ ;)- <> NUCLEUS

(for example,

Hormone an activated
SECRETORY molecule TARGET enzyme in
CELL viAa BLOOD CELL the cytoplasm)

(a) Receptor in plasma membrane

Signal transduction

Hormone Signal and response
{/_;’ % molecule receptor
) o~ ~
% < \ Synthesis
- 1 ifi
SECRETORY TARGET TR LS — mRMNA Ercﬁ';?.fs <
CELL VIA BLOOD CELL .. "DNA

(b) Receptor in cell nucleus
Copyrightl £ Paarson Education, Inc_, publishing as Benjamin Cummings.



Vertebrate Endocrine System

There are many glands in
the body, they each secrete
specific hormones that
cause reactions throughout
the body.

Some even excrete
hormones that stimulate
other glands to secrete
more hormones
Biological signaling is
complex

Hormones act within an
organism while

pheromones act between
organisms

Hypothalamus ~_ T

Pineal gland —___ 5 é:l
o -
Pituitary gland —— \ 5~ - w
Thyroid gland o
yroi g.an ___,-f-“ff 2
Parathyroid glands ——— %0
Thymus i
Adrenal glands ‘Q_\_\L ,’
Pancreas j - f) ‘
Ovary 2\ \
(female) \
Testis €
(male) k
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The pancreas

Islets of Langerhans
Alpha cells:

eglucagon™ raises blood glucose levels
Beta cells:

einsulin™~ lowers blood glucose levels

Type | diabetes mellitus

(insulin-dependent; autoimmune
disorder)

Type Il diabetes mellitus

(non-insulin-dependent; reduced
responsiveness in insulin targets)

e Body cells

|"5“|'" take up more
glucose
Beta cells of Liver takes /‘" Blood glucose level
pancreas stimulated up glucose 1 declines to a set point;
to release insulin and stores it as stimulus for insulin
into the blood glycogen release diminishes
k High
STIMULUS: i
Rising blood glucose ' STIMULUS:
level (e.9., after eating Homeostasis: * Removal of excess

glucose from blood

am:::;mhydrale-nch Blood glucase level * Low blood glucose
level (e.g., after
Low;\skipping ameal)

Blood glucose level

rises to set point;
stimulus for glucagon Alpha cells -
release diminishes of pancreas stimulated

;. to release glucagon
Liver breaks !' 7 into the blood
down glycogen '| f /
andreleases Glucagon
glucose to the blood = 9
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Diagnosis: Diabetes

* You will take the
roll of a team of
doctors with a
newly diagnosed
patient who has
diabetes

“It wasn’t really insulin. You don’t have
diabetes yet. It was just a warning shot.”



 You will need to

— Review the diagnosis
procedure
* How the disease works
* Symptoms
* Tests 5 o
* Risk factors "

— Describe your treatment
plan
* Monitoring
* Diet
* exercise
— Set up a follow up visit

5 \ \ ‘.‘V p
C Semzinissese =




Your Patient #1

 Ethanis a4 year
old child with
juvenile diabetes
Type |

* He is an active,
happy child and
wants to continue
to play soccer




Your Patient #2

e Allen 33, he is
overweight and
suffers from Type Il
diabetes .

* He has been heavy
since childhood

and had a
sedentary job.




Your Patient #3

e Mariainin her 28th
week of pregnancy
and has gestational
diabetes.

* She was healthy
before her
pregnancy and is
27 years old




