—ndocrine System



What we’ll talk about. ..

- Hypothalamus and Pituitary Gland
- Adrenal Gland

- Thyroid Gland

- Parathyroid Gland

- Endocrine Pancreas
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Pituitary Gland



The pituitary contains distinct anterior and posterior
regions and interfaces with the hypothalamus.
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The anterior pituitary contains different cells that
oroduce different unigue hormones.

» Adrenocorticotrophic Hormone (ACTH) - Corticotrophs
- Thyroid-Stimulating Hormone (TSH) - Thyrotrophs

+ Growth Hormone (GH) - Somatotrophs

+ Prolactin - Mammotrophs

- Leutenizing Hormone (LH) - Gonadotrophs

- Follicle-Stimulating Hormone (FSH) - Gonadotrophs



Hypothalamic neurons release oxytocin or
vasopressin In the posterior pituitary.

+ Oxytocin - induce uterine contraction and ejection of milk
from mammary glands

+Vasopressin - increase water absorption in collecting
ducts



The anterior pituitary is highly cellular while the
posterior pituitary connects to the hypothalamus.
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H&E stain reveals a mix of acidophils, basophils,
and chromophobes in the anterior pituitary.

& f:t." {

» | &~ . \“,. L q - "-'
- ﬂ; ‘ :
; " e S ‘ 4 /"- '
- 3 ) #

_ »
£ ‘n" )

. :
. \ Y

. i
4 o -
k = b. . ;.|
' 40 )
’ . P 5 .
! e , .
L - » » . '
~- - » » 3
- -

-~

. : . .5 .
U ‘ ,

Y, v

i AC|doph|I >
h i

Ay ]{ Basophll

| _ $ ‘,..
- ' - "‘
. ) ! - 1 R .
o - . .
.\ - t
"™ . s 0
‘a 4 - - " -af
. ¥ " N - N J"
,.’.( > e ‘ :, ' L '.' . 7 .
- » -
t ) - . * . Q. : . : ‘~ ' . -
- l"\'"—-‘\ . p . . ‘ .‘\ — . .
V. » W ' - % o ,
v r % : A
3. j . Chromophobe > Wk
- - . .é, -~ : -'. t.\
g . « ’ ."q | g
. - i I ’ \l ‘ w. -
. : - . ? p . o

- : - - . i . 'a.. .

\/ \w"

:




Reticulin fibers organize cells into clusters in the
anterior pituitary.

@ | Reticulin Fibers




Releasing hormones trigger secretion of specific

hormones by cells In the anterior pituitary.

+ Corticotropin Releasing Hormone (CRH) -> ACTH

- Thryotropin Releasing Hormone (TRH) -> TSH

+ Growth Hormone Releasing Hormone (GHR

) -> GH

+ Gonadotropin Releasing Hormone -> FSH and LH
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Cells in the anterior pituitary store hormones Iin
granules and

Capillary Lumen

Fenestrated Endothellum




The posterior pituitary contains t

Ne axons of neurons

whose cell bodies reside In the I

ypothalamus.
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Pituicytes are support cells in the posterior pituitary.
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Hormones released In the posterior pituitary diffuse
across a fenestrated endothelium.

Capillary Lumen




Adrenal Glands



The adrenal gland is composed of glomerulosa,
fasciculata, retirularis and medulla.
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Cells in the glomerulosa secrete mineralocorticoids
and are clustered by trabeculae.




Cells in the fasciculata secrete glucocorticoids and
stain more lightly than glomerulosa.

.‘gv"'o U9 < S o ~. - %q . _:
%‘.’ '3 vo.q - @ O~ Q @ G' GQ » : G - o " & »
N o o %%\ o0 S @ T e T PSEE i,
.-QVO @ % © @ a ' O " = £
\ «+ o N 2 \Q‘ @ ® O \Q o ©
S KOy \G st Bh o 3- S e -
e B e O e el e S
2 i N e SR O % - @0
. - gc o o ,@ 2 ® . \
lo-ot-' o B e 00’\ e | -3 s ® " 2 -
8. e s o | Fasciculata | - 9 &N o Z
o O @" ) @ ' 9 © ‘;} &
.0 ) S o _',' o S 2 @ . - o .O o
60 , ‘Q' ’ ® - s ° 0 o @ 00 < *
- al °°o° ® B e © o €A ~N o @
- Q : e o s 0‘ 00 o 2 O @ 2 o @ . ")
P @ 1o N 3 pn £ & & o O ) \\ » = oo
o TR ) 000 le® 0. 95 P80 s O Se
o . (] O 2 . -
o? ¢°.0 QG S Oo. : e-‘\%@,% . s 00 ° - ©.2 ;
o 9. © ©- _o GG TN ° e e '
@ é Q - ° ° & o> 7y @ ‘ o [ L3
™ .00 o‘ o % © A '\. e G 0 = © "¢ g0 @ o @ é co
v ) (%) . o ) 2 P
O’ o\ mﬂcg Qe & @GO @@ 'S & & o | N
()] LY [ (&) .« o .
@ L4 .GG v e 6 O o ‘ e
k\ o " @ O 9 & \ 2 0 (4] : (p‘. €
O Q € ® .‘. e & o o O ’OO -~ 9 & 03 -OQ
OQ oy © .@O s @ o w - O (,16' .os%a
o , e © o e D, & a
70 gr WO e PR e G 7 Glomerulosa ~ Sl
‘_o °3 e O O ™ QO’ o ® o © 0@ 9 OO '?@./ o@‘ “{lﬁ
\d Yol 00 @ A ) @ N -~ & @ Jo Oxma '31-)6,?: o |



Cortisol generates negative feedback by inhibiting
secretion of CRH and ACTH.
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Cortisol and aldosterone are structurally similar and
produced by the same biochemical pathway.
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Cells in the medulla secrete epinephrine and
norepinephrine in response to external stress.
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the adrenal gland.

Blood can follow two different pathways through

Plexus

Capsule

Short Cortical Artery

Glomerulosa
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Medulla

Central Vein




Thyroid



The thyroid secretes and stores inactive hormone
N large pools called colloid.
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13 and T4 exert negative feedlback on the release
of TRH and TSH.
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Parathyroid
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—ndocrine

Pancreas



Cells in the endocrine pancreas secrete glucagon
(@), insulin (8) or somatostatin ().
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Take home messages...

Hypothalamus regulates secretions from anterior pituitary.

Hormones from anterior pituitary regulate cells in other
organs.

-+ The adrenal gland generates mineralcorticoids,
glucocorticoids, androgens and epinephrine from different
regions.

- The thyroid gland produces T3 and T4 hormones.

he hypothalamic-pituitary-adrenal axis produces cortisol In
response to stress.



