-Endocrine Physiology

PowerPoint updated 2/17/25

Objectives

1. Review endocrine glands of body.

2. Understand how hypothalamus controls endocrine system &
sympathetic epinephrine response.

3. Learn anterior pituitary hormones & their effects on glands of
body.

4. Understand some endocrine disorders.

[1- Endocrine Glands of the Body

Endocrine System = system involving
regulation of body functions through use
chemical messengers (hormones) secreted
by glands.

Endocrine glands of body:

> Pituitary = master endocrine gland
> Pineal gland = located in diencephalon
» Adrenal glands = located above kidneys

» Thyroid = located on anterior trachea |
> Parathyroid glands = located on posterior trachea |

I
> Gonads = ovaries & testes Ovary

> Gl tract ]‘

| (4 '
> Pancreas S
. ‘\'ﬁ' Bsis
> Liver

(a)
**Most of these glands controlled by hypothalamus!

2

2/21/2025



-thalamus controls endocrine system!

> Hypothalamus part of both nervous & endocrine systems

Controls endocrine system 3 ways:

1. Hypothalamic nuclei secrete neuro-hormones
through posterior pituitary. Pg 266-267 Wiki text
>Supraoptic nucleus secretes

\

>Paraventricular nucleus secretes Oxydecin nY 3! O

) pHuitary 1
2. Hypothalamus secretes ~ e p‘crg;}e_ 5 sme tbing, | Oxytocin

Edea sn-w/\ \ormones (EPD & inkbits pooirany, _ADH
A let ;-,,\3 hormones (I#D which controls Secretes,
anterior pituitary.

au( D
(e,\wh"‘ﬁ) N\p ¢ nof o7
3. Hypothalamus controls autonomic sympathetic \rof N g
LOAPP
secretion of epinephrine by the Adrenal glands (medulla) AP,
3
Hypothalamus Directs Anterior Pituitary Secretions )

Know hypothalamic hormone (acronym) and what it causes
anterior pituitary to secrete!
Pg 267 Wiki text.

__Hypothalamus secretes:

g Q ot L
8 1. GO“GA o¥popin (eledsino L\ofrhane._(Gn kY
E‘? - ' 7 =
22 | 2. _Geowth hormone releasine harmone (GHRM
o0
% J" 3. (‘ o(+2c0+ygp;n felc_ag.',\i BEEAIRA CCR |
@ == f
@
E 4. j“ﬂo "i‘mr'-n (‘e.\eﬁ-;‘mq\urm..m,_ CTﬁH
5. rP(‘ O“L(—-J’l(‘\ fe_lms‘...g\ }\QCMM\Q_ ‘‘‘‘‘
- (Pfa = fov [gern = lacs J;NdPEJ’D
g T :
Em {
T =
-Eo _l % (5""\&40!\49_;5 )
:Ev 6. wa‘ﬂ-\ Bd%ane_ tahe 105 hormone (6 HI!—S >
)
= lachn  wnnlbiHes |n Pra
£ ?ro a n 5 lnotMong (QIH)‘_\__/A L‘%\
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Anterior Pituitary Secretions (in response to hypothalamus)
Pg 267 Wiki text /)
Hypothalamic . .. :
hormones Anterior Pituitary Response:
— LU,;ain;%n5 semone (LH)
GnRH 1. _ Follicle shimulahing harmene CFSIB
= >
g*RH 2. G("M"j-\ hsemone <G‘D
4 _— a‘ércnaj
éRH =N 3. _Aleno carticotropin hacmene (AC ThH ches
v E
;-RH 4. ’T—‘h\rlrd! A SHhmua br}-'n; hﬂ [aaY-YalX C‘TS}B
PRH | 5. Pcolachn
¥ L .
—  SIP Secs )
GHIH | 6. Lot hoemane .
—
PIH 7. SJ'OPS Seeretina  Drolactin
— 5
5
Awlta r.y Paraventricular nucleus e =] Pg 262 - 263
secretions & their JHypom..,‘amus Wiki text
effects on target
Median eminence
organs or glands: ,,O:a,sy,,,em, .
Antetior phuitary - Posterior pituitary
Effects:
Effects:
N | Produc@&
Stimulates ke [ | @ o regulate
mammary ! . |\ metabolism
glands to i \ m
make milk ' |\
(lactation) @ | : |

Stimulates
body tissues
to grow! g
repae

Bone

Muscle tissue

Adipose

‘ Adrenal cortex

Produce

LH

I Ovary Testis

- Produce
estrogen &

testo: 3
ovulation
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Practice Endocrine Blank Flow Chart!
Found on online syllabus. Key also found there.

HYPOTHALAMUS SECRETES: \(,_,
5 Releasing hormones & 2 inhibiting
ANTERIOR PITUITARY RESPONSE: BODY’S RESPONSE:

hormones

1 @ 1

2 ©H 2

3. @M’ 3

. et AN

5. EH 5.

6. j: H [

-_
7. 1Y 7.

Endocrine hormone regulation is through negative feedback.

Pg 265 — 266
Wiki text

If blood levels of a hormone are too low, hypothalamus increases RH
secretion & pituitary increase its hormone secretions.

If blood levels of a hormone are too high, hypothalamus decreases RH
secretion & increases IH secretion, then the pituitary decreases its
hormone secretions.

Ques:
Can you think of a hormone that is not regulated through negative

feedback, but by positive feedback?? 2
Oxytscan
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http://people.fmarion.edu/tbarbeau/Endocrine%20flow%20chart.pdf
http://people.fmarion.edu/tbarbeau/Endocrine%20flow%20chart%20KEY.pdf

How hypothalamus & neg. feedback
regulates anterior pituitary secretions:

QUES:

s
S
If the hypothalamus “senses” GH in blood is too high what does it do? HR

What happens to anterior pituitary secretions of GH? .540]? GH  Secredion
— T

If GH in blood is too low, hypothalamus does what? ‘5 ncCense GH R H
———
What does pituitary then g T GH  seccehiom.

e Lﬁ’h’.l‘on&
If hypothalamus “senses” high estrogen%r estosterone in blood it \L GnlY
E

What does pituitary %ﬁen do? itﬂg J 1) 2, F$1 Secrehn'on.
If hypothalamus “senses” Iom;byroid hormones it /l\ K R,\S

What does pituitary then do? zﬁ -? 76 H
Clinical Apps: 5 yrihet ¢ testoskelone
Anabolic steroid:buse & negative feedback
Corticosteroid use & negative feedback 5

Review

* Endocrine glands of body

— Pituitary, adrenals, thyroid, parathyroids, gonads, pineal gland, pancreas, Gl tract,
pancreas, liver.

* Hypothalamic controls endocrine system
— Nuclei secrete ADH & oxytocin
— 5 Releasing hormones (CRH, GnRH, TRH, GHRH, PRH)
— 2 Inhibiting hormones (PIH, GHIH)
— Controls adrenal medulla secretion of epinephrine

* Anterior pituitary secretions & their target organs
— ACTH, TSH, GH, FSH, LH, PRL

* Negative feedback regulation of endocrine system

10

10
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Steroid%20anabolic%20neg%20feedback.jpg
http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20corticosteroid%20neg%20feed.jpg

Growth Hormone (GH) Disorders: Clinical App ONLINE

1. Insufficient GH = insufficient body growth
> Pituitary dwarfism

GROWTH HORMONE

\Z A

S Hypothaiamus
&

Anterior pitutary 4 /N Posterior
) pltary

Tumor causing

) hypopituitarism Y |
’ 4} (decreased E 32
,i hormonal output) RehtemountofGH  Toolite GH

o

11

Growth Hormone (GH) Disorders: Clinical App ONLINE
e NSO NEICT THSOIGE -

2. Excessive GH — excessive body growth ~ 9o 6‘3“\?\2‘ ?“"”*“7 >
> Gigantism — when onset in childhood P(,,\.;\e.m ex- ‘{’uﬁﬂ”"
——————

>(Atromegaly — when onset infadulthood  click HERE to read more (not required)

Robert Wadlow 8 ft 11 in

A

#8
June 2005 June 2006
Gigantism (15days before diagnosed)

Acromegaly

12
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20gigantism%20dwafism.jpg
http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20gigantism%20dwafism.jpg
https://en.wikipedia.org/wiki/Robert_Wadlow
https://www.niddk.nih.gov/health-information/endocrine-diseases/acromegaly
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Pg 272 — 274 Wiki text

Pituitary ACTH stim. Adrenal Under sympathetic response -
Cortex to make: hygothalamus stimulates

Adrenal Medulla to make

1. Sex steroids
Ex. - 654'(‘66\@(\ snd festrosterone, E—P~\“e() ——_—

2. Glucocorticoids
Ex. C ofHse!

Clinicdl Apps@NLANEC, S ¢
Exogeﬁbubyuéoc&f"émds and negative feedback ADRENAL GLAND

on adreBartdreednormene.
natucal an¥ - wSYammaptol o

Adrenal cortex also makes
Mineralcorticoids, but stimulus for
secretion is low blood pressure NOT ACTH
Ex. - _Aldestercone >
(tells kidney tubules to increase salt, & then
water retention) A sﬂ\?m_arwy;on.
- T wate ceherhion.

_ Adrenal
gland Capsule

Medula | Cortex
Blood

vessels

Kidney

13

Adrenal Cortex Disorders:
A. ggushing’s Disease (“hypercortisolism”) — Excess :gortisol

Clinical App ONLINE
Causes: Symptoms of Cushing's Syndrome

- Excess hypothalamic CRH or pituitary ACTH
- Adrenal gland tumor A E ﬂ R
00

High blood pressure /7 Rapm \e\ghlgcwced ‘moon” face)  Bone loss

Clinical Presentation:
- Hyperglycemia = g\ bloed glucose §

- Hyperlipidema = high olasd F<ts.

Purple stretch marks 4 ‘Vauy\umpun
over abdomens Al the upper back )

b oc‘lfvo\u
—Hypervol‘iemia;"“L L’\ﬁ\n Lived veluma
T (eevain Gta.’«iﬁ)

- Hypertension =

People
Amy Schumer Says Comments About Her
“Moon Face’ Led to Cushing Syndrome

Click HERE to read more (not required) Diagnosis: | Wouldnt Have Known
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20corticosteroid%20neg%20feed.jpg
http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20cushings%20addisons.jpg
https://www.niddk.nih.gov/health-information/endocrine-diseases/cushings-syndrome

Adrenal Cortex Disorders: alk
B) Addison’s Disease — Low Aldosterone & Low Cortisol
Often called “adrenal insufficiency” Clinical App ONLINE

Click HERE to read more (not

Laidosis required)

- { hypothalamic CRH or pituitary ACTH.
- Adrenal cortex tumor or autoimmune disorder

Clinical Presentation:
v

(4

lses Na¥
- Hyponatremia = | gw blisd Sedidm .
‘—\:\Twé‘ { e e ou-)")

W :
- Hyperkalemia = \m‘g\ﬁ bleed porassiom .

- ja= o Hoo\é V"d\ M
Hypovolemia }(ghie out loady u.sq‘fcrj
- Hypotension = | 5.y &F

- Anorexia= [&55 bac\.)/ wegh+

- Skin bronzing

low blesd §lveoce
- Hypoglycemia- ~ ( 1+ coltiso 1)
15
CUSHING’S . ADDISON’S
o p—— — e
- by: v NURSESARAH
9} i i Cortisol and Aldosterone
N Cortisol secretion HIGH secretion LOW
B t'sa STRESS hormone! They’re STEROID hormones!
S — Causes:
tumors within the {1« _* autoimmune damageto
& @ v& ftultary or adrenal ” «ﬁd"\ adrenal cortex b
E 1Y lands . * cancer/infection
~ rticosteroids 1T/ e« traumatoadrenal cortex
o & Symptoms: Signs & Symptoms:
P “STRESSED” “STEROIDS”
™~ ,>
o Shin fragie (thinnen) 7= Satthungerdueto hzmnatremia\—\ S
Q ® Tmntzlob&sity —7  SE Ve T ired and weak
Reproductiveissues « amenorthea EE tevated potassium (hyperiglemia)
o ElevatedBp el dneion R eproductiveissues (hormoneimbalances)
e Striae on extremities/abdomen O setof aen ion _
# | Sugarhigh: poyuria/polydipsia . | ncreased skin pigmentation ‘ I
[ xcessive body hair D epression ‘
D ecreased potassium (hypokalemia) m S ugarlow (hypoglycemia)
© DIGITAL NURSING NOTES by NURSE SARAH available at: W 16
SHOP.REGISTEREDNURSERN.COM
16
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20cushings%20addisons.jpg
https://www.niddk.nih.gov/health-information/endocrine-diseases/adrenal-insufficiency-addisons-disease

Adrenal Cortex Disorders: e aldestecone
C) Conn’s syndrome (hyperaldosteronism)

Causes:
- usually adrenal cortex tumor

Clinical Presentation:

Nae*
- Hypernatremia = lhiak blead sal+
ve ‘2-\-4',, Salt

- vaokalem|a = Jgu) b‘boé ?O’hlfﬁ“”’\

- Hypervolemia = H?‘:ejii‘rid ::.-L:SL

- Hypertension = ‘n\;\w 524 N

- Weight gain = rq)—m‘mé owatel

17

Adrenal Medulla Disorders:

Pheochromocytoma = excessive nesspiasphsine/epinephrine

Clinical App ONLINE Pheochromocytoma
Causes: :
- adrenal medulla tumor

Clinical Presentation: “fight or flight” symptoms

- Tachycardia — \m‘gh eact rate

- Hypertension = mecula A
- Hyperventilation ~ rapie breathing,

- Hyperglycemia
- Hyperlipidema

- Nervousness, anX|ety or panlc attack

Click HERE to read more (not required)

18
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20pheochromocytoma.jpg
https://www.mayoclinic.org/diseases-conditions/pheochromocytoma/symptoms-causes/syc-20355367

Thyroid Gland Pg 269 - 270 wiki text

Produces:
1. "V % (tri-iodothyronine

Increase body
_——

metabolism _
— Opening'to
trachea

2. Tl:' (thyroxine)

3@1citlﬁnp-\j, blood Ca+2

Parathyroid Glands pg 270-272 Wiki test

Front view Back view

m (a) The thyroid gland lies over the trachea, just below the larynx.
Parathyroid hormone - 1~ blood Ca+2 jor iorVi
L Ar:nterlor PosteriorView
View of of
thyroid parathyroids
19
19

Thyroid gland disorders — Clinical App ONLINE
A. Hyperthyroidism = excessive thyroid hormones (7/ éf"T

(click HERE to read more) Some symptoms

Causes: of hyperthyroidism
- thyroid tumor
- Graves disease = autoimmune attack, A g

. e
About 1% of people globally. It occurs e o
More often in women. ‘ m
Clinical presentation: Fosting anxious e
- High metabolism & anxiety
- Intolerant to heat (sweating) =@
- Tachycardia %

- Hypertension

- fluid behind eyes (“exopthalmos”)
eyes pru-}ru.ée

Rapid heart rate. ( More frequent pooping. )

L3 Cleveland Clinic

20
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20hyperthyroid%20graves.jpg
https://www.niddk.nih.gov/health-information/endocrine-diseases/hyperthyroidism

Thyroid gland disorders — Clinical App ONLINE

\ rod ’)-3 , Te
B. Hypothyroidism = insufficient thyroid hormones (click HERE to read more)
Causes: thyroid tumor, goiter, insufficient dietary iodine.

5/ 100 people in US. Occurs more often in women.

Hypothyroidism

Clinical presentation: - A A

- Low metabolism, depression ,)‘t "\ “\ 4 \

- Intolerance to cold, dry skin, Y 3

- Enlarged thyroid gland

- When in children called “cretanism” t A A
_Ceduce & 3%@'”'\ 4 ) ';'."-ﬂ ‘

joint and muscle pain hair loss

fatigue obesity feeling cold

21

“Goiter” = thyroid can’t make thyroid hormones, it over-grows (swells)

Copyright © The McGraw-Hil Companies, Inc. Permission reguired for reproduction or dispiay. ————

Sy S ER—Y

/ Normal iodine intake

Hypothalamus f ‘ 3

Reduced odne ntake |,
fodine deficiency, T3 and Ty Ievels\\
o/

decrease, allowing TSFO morease |
and overstimulate the thyroid.

! Normally, T3 and Ty
/ prevent overstimulation of
; the thyroid gland by TSH.

Normal
\ thyroid
\
\
X 5.1cm
\
\
Normal \\ 7

negaive N~
feedback R

(Left: S. Goodwin & Dr. Max Hincke, Division of Ciinical and Functional Anaiomy, University of Oftawa; (Right): € Bob DaemmrichvThe Image Works

22
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Endocrine%20hyperthyroid%20graves.jpg
https://www.niddk.nih.gov/health-information/endocrine-diseases/hypothyroidism

Gonads Pg 276-277 Wiki text

Testes ,m.),

Response to LH Testoshacong
p =

Response tOLer = _Fpecm Madur s o

Efferent ductule

Mediastinum testis
(housing rete testis)

#—— Visceral layer of
tunica vaginals

Ovaries ?3,,:*«7

=
Response to LH = Eshoa}en

ovuda Han &

N

Response to FSH =
—

&

Eas watur al o
-

23

Pineal gland

- Makes melatonin at night
e T =

- helps regulate circadian rhythm

Pg 277 Wiki text

Corpus Callosum o
Thalamus o
Hypothalamus ¢

Pituitary Gland 0

Brain Stem 0

PINEAL GLAND

Melatonin
u,c—o

Pineal Gland

5 ¢
AN, P
%@% t ":;;;’,.

24
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Pancreas

- Makes insulin and glucagon
Pg 268, 272-274 Wiki text

Common
hepatic duct

C“nica' App ONI.INE § / Common

Diabetes mellitus bile duct
Pancreas

Pancreatic duct

Liver Duodenum

- Make@oietin — stimulates RBC production

25

25

ic
Gl Tract 0)"‘9“
e

..’-
1. Gastrin (stomach) = 5¥imulates H PJME-S i¢>
ma¥e HCL (Cac

Auedenum

2. Secretin (sm. intestine) = Stmulates b?carbon ¥
N_S:)c,refhr-n Loofler +o acid

Stimulate bile praducho
Ausdenvin b?’ hivec. ‘
3. Cholecystokinin (sm. intestine) = s4,p. 54l b)ed
Ly evnode shere) Shine contract o =e

\ Chole [} #'asis < 9“"5'*0,-.&‘:}& Ao dadd

éu Oéer‘
4. Gastric inhibitory peptide (sm. intestine) =
Shmulate s sulin secceHon

\E\ clows 5@)}/;1231.,?‘1?;,\3’ ‘g’

26
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http://people.fmarion.edu/tbarbeau/236%20Clinical%20App%20Diabetes%20Mellitus.jpg

Review

* Endocrine glands of body

* Endocrine disorders

* Hormones produced by each gland

— Pituitary, adrenals, thyroid, parathyroids, gonads, pineal gland, pancreas, liver, Gl tract

27

27

Sex Steroid Disorders:

A. Kallmann Syndrome
(Hypogonadism) = insufficient
hypothalamic GnRH production.
Results in less pituitary LH & FSH.
Causes | testes growth and |,
testosterone and estrogen
production.

In male child — can interfere with
development of penis, testes, sperm
production, and other masculine
traits.

> Rare - 1 out of 50,000 births

Figure 7 - hormones and Kailmann's syndrome

hypothalamus

ra "
G):R’H r—_/ ?Q/ pituitary gland
\
N
LH /&453

“foeedpack
hopfnones

* a

00

testes

sperm cel[s/

voice aks”

growth of mussio tissue
enlargement of genitalia
faclal, pubic & axillary hair

.*h

“feedack
ones

@@

avaries

broadening of hips
menstruation begins
development of breasts
puble’B axillary hair

28
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B. Androgen Insensitivity Syndrome (AIS)

= genetic male (XY) with normal genes, testes development, normal vas deferens, normal
testosterone production BUT tissues fail to respond to testosterone.
(androgen-insensitivity)

0 The W Comprit it e et ity

>1 /13,000 male births

Born with varying degree of intersex

> micropenis

> incomplete fusion of labial folds into scrotal sac

> hypospadias

> poor or no sperm production (sterile)

> extra testosterone converted into estrogen & get female
hip development & gynecomastia.

\ & ‘
| | $s

¥ )
i e ¢ e
& 15 | #282 ! Complete AIS
Partial AIS — partial fusion of scrotal skin, micropenis or enlarged clitoris
29
Added slide 2/20/25 Frontal
Klinefelter Syndrome baldness

absent
Poor beard

Tendency to growth
arow fewer :
¢ - Narrow

chest hair§ ———==
| shoulders

\ o

|

Breast-
development |

Female-type \\‘1«10
pllhic h;||r 4 ’V’— hl])\
pattern )
o -

Small
testicular =~ \
size Long arms

and legs

4

Failure of sex
chromosomes to
separate during
meiosis

30
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C. Klinefelter Syndrome
XXY male (extra X chromosome)

> Affects about 1 / 650 newborn boys.

> It is among the most common sex chromosome disorders.

> Have smaller testes, & low testosterone.

> Some degree of feminized features after puberty if not diagnosed &
treated with supplemental testosterone.

May or may not also have:
> Gynocomastia = breast development
> Cryptorchidism = one or both testes retained in abdomen
> Hypospadia = urethral opening someplace other than head of penis
> Micropenis
> Hip development - due to estrogen changing fat deposition.z
> Infertility
> Taller than average
> Poor muscle development

Source: https://medlineplus.gov/genetics/condition/klinefelter-syndrome/

31

Review

* Sex hormone disorders
— Kallman’s syndrome
— AIS
— Klinefelter’s syndrome

32
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https://medlineplus.gov/genetics/condition/klinefelter-syndrome/
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