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Anat oy and Physiology Il Exam 1 Revi ew

1. Mx and Match the endocrine gland |location with their nane
fromthe mx and match |i st

2. Wat gl ands produce steroid hornones and what gl ands produce
protein type hornones? Wich gl and produces anino acid
hor nones that are fat soluble and cross cell nenbranes.
What gl ands produce fat sol uble hornones and what is
t he significance of hornones being fat sol ubl e?

d and Hor none Type Fat Sol ubl e
Hypot hal anus Pepti de No
Pituitary Protein No
Pepti de No
Pi neal Am no acid No
Thyroi d Am no acid (T3 & T4) Yes
Par at hyroi d Pepti de No
Thynus Pepti de No
Adr enal St eroi ds Yes
Am no acid No
Pancr eas Protein No
Di gestive System Protein & Peptide No
Testes / Ovaries Steroid (One Protein |Steroid Yes
in ovaries) Protein No

3. Both nerves and hornones produce signals that control body
function. Contrast the signals from nerves and hornones
with respect to their speed and how |l ong the affects of the
signal | ast.

Hor nbnes: Responses take | onger then to nerve signals,

duration is also longer. Used for slow responses |ike
onset of puberty.
Nerve signals: Responses are rapid, duration is very short

like a pain signal. Used for rapid response with a
short duration.

4. Explain in detail how protein or steroid type hornones work
at the cellular |evel.

Steroid:

e Fat soluble and readily crosses cell nenbranes.

e Produced by:

Adrenal cortex

Test es

Ovaries

The thyroid hornones (T3 & T4) also work |like steroid
hor nones

O O O O
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e How work:
o Mowve across cell menbrane and into nucleus of cel
o Bond with protein receptors in nucl eus
o The steroid-protein conplex then bonds with regulatory
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segnents on the DNA and acts by turning genes on/off.
This causes themto control the synthesis of proteins.
Protein (also anmino acid & peptide

e Long chains of amino acids, not fat soluble
e Produced by:

o Anterior pituitary

o Pancreas

o Digestive System

o Ovaries(one only)
e How work:

o Hornone bonds to G protein receptor site on cel
nenbr ane

o Adenylate cyclase is activated, convertes ATP to C
AMP. NOTE: cyclic guanosi ne nonophosphate (CGW) is
anot her secondary nessenger used by sone hornones.

o CAMP activates Kinase “A’

o Kinase “A’ catalyzes the addition of phosphates to
enzynes, activating the enzynme in the cel

o The activated enzyne changes the cell functions

o The enzyme calnodulin is also activated and it
converts the G AMP back to ATP, aiding in stopping the

effect of the hornone.

5. For the follow ng hornones, know where they are produced,
the target tissues they affect, what effects they have, and
how they are regul ated. Know the hornone rel ated di seases
and their synptons.

Pituitary gland and Hypothal anus gland interaction

Ant eri or
Pituitary
d and

Hypot hal anus
Rel ease
Tri gger

Hypot hal anus
I nhi bition
Tri gger

Ti ssue
And
Ef f ect

D seases

hGH

GHRH

GH H

Bl ood sugar
| evel s,
protein
synt hesi s,
et c.

Dwar fi sm
G antism
Acr onegal y

FSH + LH

GhRH 1

Body

mat ur ati on,
follicle
devel opnent
in ovaries,
sperm
producti on
in testes
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PRL PRH Pl H Initiates
m |k
producti on
i n wonen,
uncl ear in
nmen
QO her pituitary gland hornones
Pituitary Ef f ect Not es

TSH (anterior)

Thyroi d increases
producti on of T3& T4
hor nones

ACTH (anterior)

Adrenal cortex gland
to rel ease

gl ucocorti coi ds
(corti sol

cortisone, and
corticosterone)

MSH (anterior)

Mel anocytes increase |Triggered by U/

productivity of exposure.
mel ani n

Oxyt oci n/ OT Contracts uterus

(Posterior) during birth,

contracts manmmary
gl ands during breast
f eedi ng

ADH ( Posterior)

Causes body to Di sease:
retain water (blood Di abet es | nsi pi dus
pl asma) .
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[ gl and] Hor none Ef f ect Rel eaes I nhi bition Di sease/ Not es
[ pi neal ] Hi gh levels help |Ni ght: Darkness Day:
Mel at oni n you go to sleep reduces the Phot or ecept or s
| evel s of on eyes cause
nor epi nephri ne, the synpathetic
reduci ng the nervous system
i nhabi tation of to produce
nmel at oni n nor epi nehri ne,
inhibiting the
rel ease of
mel at oni n
[ Thyroi d] 1 basal metabolic | Trigger: Low Trigger: High Cretinism
T3& T4 rate & 0, usage bl ood | evel s of bl ood Ivl of T3 Myxedens,
1 cellular T3 & T4 & T4 G aves di sease,
metabolism 1. Hypot hal anus 1. Hypot hal anus CGoi ter
t growth & rel eases TRH i nhibits rel ease
development 2. Pituitary of TRH T3 =
1 use of glucose |releases TSH 2. Pituitary triiodot hyronine
for ATP creation |3. Thyroid inhibits release |(3 iodine)
1 protein rel eases T3 & T4 of TSH T4 =
synthysis Effect: 1 blood 3. Thyroid Tet r ai odot hyr oni ne
1 actions of lvl of T3 & T4 reduces (4 i1 odine)
epinephrine & rel easing T3 &
norepinephrine T4
through up Effect: | bl ood
regulation of vl of T3 & T4
beta receptors
[ Thyr oi d] . bl ood Ca** and 1 blood Ivls of 1Bl ood |vls of

Cal citonin (CT)

HPQ:2 | vls

1 Activity of

ost eocytes (bone
producti on)

. Activity of

ost eocl asts (bone

C:a++

Ca++
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br eakdown)

[ Par at hyr oi d]
Par at hyroi d (PTH)

1 bl ood Ca** and
HPQ.z | vl s

1 Activity of

ost eocyt es (bone
producti on)

1 Activity of

ost eocl asts (bone
br eakdown)

t reabsorption of
Ca** and Mg*™ in
the kidney
Promotes the
formation of
hormone
calcitriol from
Vitamin D in the
kidneys.
Calcitriol
increases the
absorption of Ca*
*, HPQZ, and Mg*™
in the gut.

1Bl ood Ivls of Cat

+ bl ood I vls of
C:a++

Hypopar at hyr oi di sm

[ Thymus] Thynosi n,
Thym ¢ hor nonal

All of these
hormones promote

factor (THF), Thymic |the maturation
factor (TF), and and development
Thynopoi etin of immune system
cells (i.e. T-
cells and B-
cells).
[ Adrenal Cortex - Triggers the Trigger: Trigger:

M ner al ocorticoid
group]

reabsorption of
Na** from the

Angiotensin II

Low Angiotensin
1T
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Al dost er one urine to the Steps:
blood in the 1. Low blood Other
kidneys. pressure reduces aldosterone
Cl- and HCOz are the filtration release
reabsorbed due to | rate at the mechanisms:

the osmotic
gradient created
by moving the
ions above. This
increases blood
pressure.

H* excretion to
the urine is
promoted,
preventing blood
acidosis.

kidneys, reducing
urine levels of
Cl-

2. Low 1lvls of C1-

in the urine
trigger the
juxtaglomerular
apparatus
(located in the
distal convoluted
tubule of the
kidney) to
release rennin.
3. Renin causes
the plasma
protein
angiotensinogen
to form
angiotensin I

4. Angiotensin I
moves through the
blood to the
lungs where the
enzyme
angiotensin
converting enzyme
(ACE) converts it
to angiotensin IT
5. Angiotensin II

- High blood K*
or low blood Na*t
can also trigger
aldosterone
release

- Low blood K* or
high blood Na*
can inhibit
aldosterone
release.
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triggers
aldosterone
release from the
adrenal cortex
and causes
vasoconstriction
increasing the
blood pressure.
6. Increased
blood pressure
increases the
filtration rate
at the kidneys
increasing the
amount of Cl- in
the urine and
hence reducing
the release of
rennin.

[ Adrenal cortex -

G ucocorticoid group]
Corti sol
(hydrocortisone),
Corti costerone,

Corti sone

1 protein
catabolism in
muscle to
increase blood
amino acid 1vls
for production of
enzymes

1 use of amino
acids or lactic
acids in liver to
make glucose
(i.e.
gluconeogenesis
making of glucose
from other then

Trigger: Low
blood 1lvls of
glucocorticoids
1. Hypothalamus:
releases CRH

2. Pituitary:
releases ACTH

3. Adrenal
cortex: releases
glucocorticoids
Effect: Blood
lvls of
glucocorticoids
increase

Trigger: High
blood 1lvls of
glucocorticoids
1. Hypothalamus:
inhibits release
of CRH

2. Pituitary:
inhibits release
of ACTH
Effect:
lvls of
glucocorticoids
decrease

Blood

NOTE: CRH i s al so
rel eased in
response to
enoti onal or

physi cal stressors
t hat take the body
away from
honeost asi s
(gener al
adapt ati on
syndrone). Reduces
t he bodi es i mune
response to dea

w th sone

i mredi ate
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glycogens)

t lipolysis -
break down of
triglycerides and
release of fatty
acids

1+ blood glucose
1vls

t sensitivity of
blood wvessels to
compounds that
cause
vasoconstriction
| inflammatory
response

| number of mast
cells

| reduce
histamine release
| capillary
permeability

| phagocytosis of
dead and foreign
cells

| connective

stressor. Explains
how stressors

i ncrease di sease.
Tr eat nent uses:

1. Hydrocortisone
(cortisol) is used
to treat chronic

i nfl anmati on.

2. G ucocorticoids
are used to reduce
t he i nmune
response in
patients that have
had an organ
transpl ant,
reduces the
rejections.

D sease:

Addi son’ s di sease,
Cushing's

syndr one,
Hyper gl ycem a,

Ost eopor osi s,

Poor wound

tissue formation heal i ng,

| immune response Mood swi ngs
[ Adrenal cortex - In Men causes the | It is unclear how Congeni tal adrenal
Andr ogen group] development of DHEA is regulated hyper pl asi a

Dehydr oepi andost er one
( DHEA)

Andr ogens are nal e
sex hornones, two
main are testosterone

secondary sex
characteristics.
In Women DHEA is
converted into
estrogen by

but its release
appears to be
triggered by ACTH
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fromthe testes and
dehydr oepi andost er one
produced by the
adrenal cortex

various body
tissues and can
be an important
source of
estrogen in post
menopausal women.
May also
contribute to sex
drive in women.
In prepuberty
boys and girls
will cause growth
spurts and growth
of pubic hair

[ Adrenal nedul |l a]
epi nephrine
(adrenal i ne)

nor epi nephri ne (NE)

Same effect as
the sympathetic
nervous system

Stimulated by the
sympathetic
preganglionic
nerves when the
sympathetic
nervous system is
activated. Most
(80%) of the
hormone released
is epinephrine

[ Pancreas — Islets of
Langer hans — Al pha
cell s]

d ucagon

Increases blood
sugar 1lvl by
causing the liver
to convert
glycogen to
glucose

Promotes the
formation of
glucose in the
liver from amino

Low blood sugar
1vl stimulates

the release of

glucagons

High blood sugar
1lvl inhibits the
release of
glucagons
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acids and lactic
acid
(gluconeogenesis)

[ Pancreas — Islets of
Langer hans — Beta
cell s]

Insulin

Decreases blood
sugar lvls by
causing the liver
to convert
glucose to
glycogen
Accelerates
facilitated
diffusion of
glucose into
cells,
particularly
skeletal muscle
Increases
movement of amino
acids into cells
and promotes
protein synthesis
Increases
synthesis of
fatty acids

High blood sugar
lvls stimulates
insulin release

Low blood sugar
lvls inhibits
insulin release

O her factors

whi ch nmay cause
insulin rel ease:

1. Acetylcholine
from

par asynpat heti c
vegas nerve
stinulates the

rel ease of insulin
2. Food high in
car bohydr at es

rai se bl ood sugar
triggering insulin
rel ease

3. Food high in
proteins increase
bl ood | evel s of

t he am no aci ds,
argi ni ne and

| euci ne,
triggering insulin
rel ease.

4. hGH and ACTH
stinmulate insulin
rel ease because

t hey rai se bl ood
sugar |vls.

Di seases:
Di abetes nellitus
(Type | & Type 11)
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[ Pancreas — Islets of
Langerhans — Delta
cel |l s]

Inhibits the
secretion of
insulin and

Low lvls of
pancreatic
polypeptide

High 1lvls of
pancreatic
polypeptide

Somat ost atin glucagons increase the inhibit the
Slows the release of release of
absorption of somatostatin somatostatin
nutrients from
the gut
Overall reduces
digestion
[ Pancreas — Islets of | Inhibits release |Acute High blood Not e: Usual ly the
Langerhans — F-cells] | of somatostatin hypoglycemia glucose rel ease triggers
Pancreatic Causes Fasting High override the
pol ypepti de contraction of Exercise somatostatin i nhibitory effect
the gallbladder Diets high in of somatostatin
and secretion of |protein

pancreatic
digestive enzymes
Overall increases
digestion

[ Ei cosanoi ds]
Pr ost agl andi ns

Many effects, act
somewhat similar
to

neurotransmitters

Some are released
when tissues are
damaged or
irritated,
triggering the
nerve signals
that cause pain

Asprin and
Tbuprofen
inhibit
prostaglandins
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Hor none Rel at ed Di seases

Hor none

Di sease

Details

Dwarfi sm

hGH

Hyposecretion of hGH before puberty. Causes person to be
short.

G anti sm

hGH

Hypersecreti on of hGH before puberty. Causes person to be
tall.

Acr onegal y

hGH

Hypersecretion of hGH after puberty. Causes bones to enl arge
in diameter because they can no |onger grow in |ength.

Di abet es i nsi pi dus

ADH

Brai n damage causes | ow ADH Ivls or the kidney receptors for
ADH do not respond.

SxS: This causes the person to produce |arge anmounts of dilute
uri ne, dehydrating the body.

Cretinism

T3 & T4

Low T3/ T4 Ivls during devel opnent causes nental retardation
and dwarfism

Myxedena

T3 & T4

Low T3/ T4 in adults causes the follow ng:

SXS:

Edema of the face

Sl ow heart beat, |ow body tenp, |low netabolic rate
Dry skin and hair

Muscul ar weakness

Ment al dul | ness

Graves D sease

T3 & T4

An aut oi mmune di sease where i mmunogl obulins mmc the actions
of TSH.

SXS:

Exopht yal nbs (eyes protrude)

Thyroid gl and 2x-3x normal size

| ncreased netabolic rate

| ncreased heart rate

Wei ght | oss despite a good appetite

| nsomi a

No heat tolerance (i.e. body overheats easily)

CGoi ter

T3 & T4

Excessive growh of the thyroid gland usually caused by a diet
| ow i n iodine
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Hypopar at hyr oi di sm

PTH

Low bl ood PTH I vl due to parathyroid dng, causes bl ood cal ci um
Ivls to be abnormally low. This reduces extracellular Ca++ to
t he point that skeletal nuscle can depolarize and contract. It
causes tetany (i.e. sustained contraction) in skeletal muscle
because nost of the calciumfor contractions is stored in the
sarcoplasmc reticulum In snmooth nuscle and cardiac nmuscle it
can cause depol arization and contraction, but it reduces the
force of contractions because nost of the cal ciumthat causes
nmuscl e contractions conme fromoutside the cell. These effects
can cause serious heart arrhythma to occur.

Addi son’ s Di sease

d ucocorticoid
group of the
Adrenal cortex
hor nones

Hyposecreti on of glucocoticoids which causes the foll ow ng
SXS:

Ment al dul | ness

Anor exi a

Nausea

Wei ght | oss

Hypogl ycem a

Miscl e weakness

Low al dost er one

ACTH may be high due to a | ack of negative feedback and it may
mmc the effects of nelanin stinulating hornone, increasing
skin pignentation

Cushi ng’ s Syndrone

d ucocorticoid
group of the
Adrenal cortex
hor nones

Hyper secreti on of gl ucocorticoids which causes the foll ow ng
SXs:

Fat redistribution: fat puffy face and thin spindly arns and
| egs due to nuscl e catabolism

Buf fal o hunp on back

Lar ge pendul ous hangi ng abdonen

Fl ushed facial skin

Hyper gl ycem a

Ost eoporosi s

Poor wound heal i ng

Mood swi ngs

Congeni tal adrenal

Andr ogen group

Hyper secreti on of DHEA which causes the following SxS in
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hyper pl asi a of the adrenal |wonen:
cortex Deep voice
hor nones Bal dness
At rophy of the breast
| nfrequent nenstruation
This disease has little effect on adult nmen. In boys it causes
early devel opnent of secondary sex characteristics.
Di abetes nellitus |lnsulin A di sease caused by inproper regulation of insulin with the
foll ow ng SxS:
H gh bl ood sugar
Hi gh sugar in the urine
Excessive thirst (pol ydipsia)
Excessi ve eating (pol yphagi a)
Di abetes nellitus |[Insulin Aut oi mrune di sease that |eads to the destruction of beta
Type | cells. Usually occurs in young people. Because gl ucose doesn’t
AKA Juveni |l e onset move into the cells, cells burn fatty acids raising the |evels
of bl ood ketones causi ng ket oaci dosis (low bl ood pH).
Treatnment — inject insulin
I nsulin shock — too nuch insulin injected, blood sugar |vl
drops too | ow
Di abetes nellitus |[Insulin Person has the proper ampbunt of insulin in the bl ood stream

Type |1
AKA Adult onset

but the target cells in the body are | ess sensitive to insulin
due to down regul ation.

This type of diabetes represents 90% of cases and usually can
be controlled by exercise and | oss of wei ght
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