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QR kod hand-outu:

* \V prednasce zazni informace,
které si mate doplnit do hand-
outu.

* Hand-out muzete pouzit jako
zakladni podklad ke studiu
endokrinniho systému a
postupné nabalovat informace
ziskané z ucebnic.

. SECOND FACULTY OF MEDICINE

CHARLES UNIVERSITY



What are we up to today?

* 1. Obecny uvod k hormonum a e Zasady prednasky:
signalizaci e A) ptejte se priibézné, protoze
e 2. Hypothalamicko-hypofyzarni jinak to zapomenete
0>d * B) pamatuijte si hlavné zakladni
3. SisSinka veci — budu se vam snazit je
+ 4. §titn4 7laza a pristitna téliska  VYSvetlit co nejlip ©
+ 5. Nadledviny * C) pokud vam bude néco chybét v

hand-outu, rekneme si to na

* 6. Langerhansovy ostruvky konci prednagky
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Zlazy s vnitinim vymésovanim 9
Glandulae endocrinae '

* jeden z regulaCnich systemu

* hormon (¥. hormao —pobizet, rozbéhnout) 50000004
— chemicky posel tvoreny zlazou s vnitfnim vymeésSovanim a
prenaseny krvi k cilovym organum

_ proteiny (polypeptid) — inzulin S
— biogenni aminy — adrenalin T
— steroldy — estrogeny YO

AR SECOND FACULTY OF MEDICINE
P CHARLES UNIVERSITY




Hormonalni signalizace

CELL SURFACE RECEPTORS

isecond |

: - messenger
protein receptor SEVESRT Rl e
protein hormone

.........

physiologic effects

f

peptidy a proteiny
biogenni aminy

INTRACELLULAR RECEPTORS

steroid hormone

physiologic

effects \

new proteins !

A

carrier
protein

steroid
receptor

steroidy
a,. da,lél’ malé C RLES UNIVERSITY
hydrofobni molekuly [thyro -deéf
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Pusobeni hormonu na cilovou

strukturu (organ, burku) autokrinni sekrece

Axon terminal

Synaptic vesicle

Y

Synapsin |

Spectrin-like
protein

parakrinni sekrece S\ ’Q
Synaptic cleft

Pomvnlpﬂc‘ cell

endokrinni sekrece

N, SECOND FACULTY OF MEDICINE
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Zlazy s vnitinim vymésovanim

e Zlazy

e roztrousene
(diseminované) bunky




Endokrinni zlazy

‘hypothalamus + hypofyza (adenohypofyza + neurohypofyza)
sisinka (corpus pineale, epifyza)

stitna zlaza

pristitne zlazy

‘nadledviny (kura a dren)

Langerhansovy ostruvky pankreatu

*endokrinni bunky v srdcl, ledvinach, gonadach, placente
bunky DNES (epitel traviciho a dychaciho systemu)
*endotelové bunky, hepatocyty

Al\: SECOND FACULTY OF MEDICINE
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Obecneé stavebni schéma

e sStroma — retikularni vazivo

* parenchym
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— tramcity epitel (adenohypofyza, pristitne zlazy, rlladle/dviny, Langerhansovy

ostruvky)

— plosny epitel usporadany do folikulu (stitna zlaza)

— specializovana nervova tkan (neurohypofyza, sisinka)
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Hypothalamo-hypofyzarni system

--------

.........
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Hypothalamus + hypophysis



Podhrboli — Hypothalamus

7 7

* bazalni cast mezimozku (diencephalon), bazalné
od Ill. komory

 funkce
— sbérné centrum informaci z tela i okoli

— nejvyssi autonomni ustredi

— soucast limbického systemu

— ridi ostatni zlazy s vnitrnim
vymesovanim

— Termostat téla

* corpora mammillaria, tuber cinereum,
infundibulum, hypophysis
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Hypothalamus

predni hypothalamus

— ncl. paraventricularis +
supraopticus — oxytocin a
vazopresin (ADH)

( + ncl. chiasmaticus, preopticus, anteriorni
jadra a suprachiasmaticka jadra)

stredni hypothalamus (tuber cinereum)
— (+ ncl. DM a VM)

— ncl. arcuatus a okoli — rizeni

adenohypofyzy

* uvolnovaci (releasing) = liberiny
— hormony SRH, PRH, GnRH, TRH, CRH

+ tlumivé (inhibiting)= statiny
— hormony somatostatin, PIH (= dopamin)

zadni (kaudalni) hypothalamus (corpora
mammillaria, ncl. posterior)

. SECOND FACULTY OF MEDICINE
i CHARLES UNIVERSITY



Hypothalamus

GHRH

U Jl Ll Jl 4

%l;l

FSH/LH

4 ll ﬂ ll Jl

Target organ

Mammary

Liver
Adrenal Mammary
Gonads Cortex Thyroid R {and allll

ADH

Ty

Oxytocin

|

Kidne

Y
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gland
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Hypofyza — anatomie

,dvojita zlaza”“
— dve rozdilné tkane , AN i B 4 :
— predni = adenohypofyza O T RANIONS N L
— zadni = neurohypofyza

e ulozena v sella turcica ossis

sphenoidalis
— transsfenoidalni operacni pristup

* kryta tvrdou plenou — diaphragma

sellae

— foramen diaphragmatis Pacchioni —

obsahuje podveskovou stopku
(infundibulum)

DICINE
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Tekiner, Halil. (2015). A cultural history of the Turkish saddle. Journal of Turkish Studies. 10. 319-319. 10.7827/TurkishStudies.8071. , SECOND FACULTY OF MEDICINE
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Hypofyza — vyvoj

Lumen of

* Rathkeho vychlipka - infundibulum diencephaion

ektoderm

— 3. tyden: ve stropé ustni s
dutiny (stomodeum) 4% d
— vychlipka smerem k . pharyn?e,g' “?EZZ
mezimozku hypophysis . \Gaa
— adenohypofyza ke S NE
* vychlipka baze mezimozku A ”..F;;tﬁke’s Oral  Notochord bone B
— neurohypofyza couch  cavity
— diferenciace v pituicyty
(glie)

/AAN\: SECOND FACULTY OF MEDICINE
LAY, CHARLES UNIVERSITY




Infundibular process

Bram
Infundibular process

Oral ectoderm
Rathke's pouch
Stomoderm

A Rathke's pouch
1. Start of development of Rathke’s pouch 2. Growth of the mesoderm is limited by the 3. Rathke’s pouch “compressed”
and infundibular process neck of Rathke's pouch

Median eminence

Pars tuberalis
Infundibulum
Cleft ____——Pars nervosa

Pars intermedia

&

4. "Compressed” segment integrates the neural 5. Pars tuberalis wraps around the 6. Mature form
process, forming pars distalis, pars intermedia, infundibular stalk
and pars tuberalis

Sphenoid sinus Pars distalis

(pars glandularis)

Shields, Rachel& Mangla, Rajiv &Almast Jeevak & Meyers Steven (2015) Magnetic

SECOND FACULTY OF MEDICINE
i CHARLES UNIVERSITY

Imaging review. Insights into imaging. 6. 10.1007/s13244-015-0401-5.




Neurohypophysis

Rathke’s
pouch -
lumen

Adenohypophysis

SECOND FACULTY OF MEDICINE
CHARLES UNIVERSITY






Hypofyza (glandula pituitaria)

Paraventricular nucleus

Supraoptic nucleus

Optic chiasma

Median eminence

= Pars tuberalis

Infundibulum —

Hypothalamohypophyseal tract

Pars nervosa

Pars intermedia Pars distalis

Cystic cavities =

.........

IL | |

Posterior Anterior lobe
lobe

D FACULTY OF MEDICINE
=S UNIVERSITY
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* a.hypophysialis sup. -
pars communicans AC| — -
> primarni kapilarni sit -> e o e 2
VV. hypOphySiales and infundibulum
portales -> sekundarni
kapilarni sit.

* vv. hypophysiales ->
SINUS cavernosus Hypophyseal veins

......

Internal carotid a.

Superior hypophyseal a.

= Hypophyseal portal veins

Hypophyseal veins

Inferior hypophyseal a.

Capillaries of the hypophyseal portal
system in the pars distalis
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Pars distalis adenohypophysis

* tramce epitelovych bunek
* mezi nimi fenestrovaneé vlasecnice

* na HE 3 typy buneéek

— acidofilni (jednoduché proteiny)

— bazofilni (glykoproteiny)
e PAS-pozitivni

— chromofobni

* bez granul
* nediferencované elementy
* Folikulostelarni bunky

Y OF MEDICINE
... _RSITY



Pars distalis — acidofilni bunky

* o — bunky (somatotropni)
— hruba granula, GER

— okolo jadra zona bez granul (GA)
— rustovy hormon (somatotropin, GH)

* £ — bunky (laktotropni
— obvykle malé, nepocetné
— zvyseni poctu v tehotenstvi a pri
kojeni
— drobna granula (zvétseni v

téehotenstvi)
— prolaktin (PRL)




Pars distalis — bazofilni bunky
* B, —bunky (adrenokortikotropni)

— velka granula pfi bunééné
membrane
— ACTH, B-MSH, Met-enkefalin,

endorfin

* B,— bunky (thyreotropni)

— velké buriky, mald granula u BM
— TSH

* 6 — bunky (gonadotropni)

— velké bunky, stredne velka granula
— FSH, LH




Chromofébni bunky
chromofilni bunky :

»

ACULTY OF MEDICINE
UNIVERSITY




GHRH
ghrelin

PRH
TRH
GnRH
estrogeny
kojeni

Hypothalamus <—

Neurosecretory ceD

Neurosecretory cells
of the hypothalamus,
producing, releasing,
and inhibiting hormones

Water

absorptio‘

Kidney A0,
Myoepithelial .
contraction *
1

)

Contraction\ §7,,

Uterus

of the supraoptic and
\paraventricular nuclei,
producing ADH and
oxytocin

Stem and
median

eminence Portal system

/ Pars distalis

Mammary glan>0xytocin
i, N \

Pars nervosa

‘. £ <
L L4 . \
)
7" Lo e N Chromophobe

Basophil

/

Acidophil

Adrenal cortex

Bone growth

plate

Hyperglycemia

Elevated free
fatty acids

Adipose tissue

Milk
secretion

\_ TSH Secretion
Growth hormone .
via somatomedins /' Thyroid
. Follicular
Epiphyseal development Estrogen)
e secretion
FSH Ovary
Spermato-
genesis

Testis

Proges-

Ovulation e teroneJl
- secretion

.

Prolactin /

Mammary gland

stimulace

L
T ry
Androgery

secretion

S
Testis

TRH

GnRH
FSH-activin

CRH

@
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imunohistochemicky prukaz hormonu
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Pars intermedia

e Rathkeho cysty (jednovrstevny epitel)

e chromofobni bunky
. p‘r’evéiné bazofllm bunky

Pituitary gland anatomy

Optic chiasm

Hypothalamus

Anterior pituitary
Pituitary stalk

Pars tuberalis

Pars intermedia Posterior pituitary

Pars distalis
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Pars tuberalis

 horni vybézek pars distalis, PRy ghend ansonty

7 7

obklopujici ¢ast infundibula

e prevazne chromofobni bunky +
baZOfiInI, bUﬁky Optic chiasm

Hypothalamus

Anternor pituitary

L 1l D~ - Pituitary stalk

Pars tuberalis
L

= . l . ! . . -
Pars intermedia —é—t@. .‘ Posterior pituitary

— Pars distalis




_ HMPopSls
ADENORMPSPHIS S ~ NEUROIMPOPHISIS
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Zadni lalok - Neurohypofyza

Paraventricular nucleus
(primarily oxytocin)

Supraoptic nucleus
(primarily antidiuretic

i “hormone)
Hypothalamic area
e chi
Mamillary body Optic chiasma
.M“Median eminence
Infundibulum Hypothalamo-

Infundibular process neurohypophysial tract

T —

NeuroHypophysis Anterior hypophysis

Axon terminal —
Inferior hypophysial artery

Y OF MEDICINE
=RSITY



Zadni lalok = Neurohypophysis

* eminentia mediana
— dno Ill. mozkové komory

— cetna nemyelinizovana nervova
viakna

* stopka (infundibulum)
— tractus
hypothalamohypophysialis
— neurofibra neurosecretoria (+
vesicula neurosecretoria) =
nemyelinizovana nervova

viakna
e néktera konci u vlasecnic

* |obus nervosus (pars nervosa)

SECOND FACULTY OF MEDICINE
CHARLES UNIVERSITY




Lobus nervosus neurohypophysis

* nervova vlakna
— axony neuronu hypotalamu
— corpuscula neurosecretoria
(Herringova téliska) — nahromadéni diabetes insipidus
granul
— oxytocin + ADH (adiuretin, \
antidiureticky hormon, vazopresin) Remove More
Fluid!!
/

* pituicyty
— gliové bunky
 fenestrované vlasecnice
(synapsis neurohaemalis)

SECOND FACULTY OF MEDICINE
)| CHARLES UNIVERSITY



: {“f NEURAL T SWE

4 (urieunareD axond)
i

| %
" ",\‘ J £

i %’ﬁ SFEUR\}. GuAL ey
o L ' - '
¥ ’fv, 2 PoMes

Naly i
‘D

5 W) 4 FENESTRATED
ﬂ\g*"{* CAPILLARIES

2N
f
g

.



Herring

Neurosecretory

Herring granules

Transport along
microtubules

1.Action AL AL
potential oAV

2.Membane
depolarization:
influx of Na*

7. Restoration of
membane potential by
Na-K'pump

3.Ca-channels
open-

....

/ 5, Recovery of

4. Exocytosis of
membrane

oxytocin

Capillary

SECOND FACULTY OF MEDICINE
CHARLES UNIVERSITY



A Hypoth.- B \,(/ C Tuberoinfundib.
hypophysegal tr. | __/\ \
« «,—Paraventricular .®.
KT nucleus ) .
\ 4 o
Supraoptic + :' T
nUCIQUS \
[ wommiary
Optic body
chiasm |
Hypothalamic
hypophyseal
tract
:ngerior Posterior
Sl lobe
Capillary Capillary network 2

Fig. 15.5.  The relationship between the hypo-  itary. C. The portal vessels of the pituitary stalk
thalamus and the pituitary gland. A. Connections  ensure that releasing hormones (factors) are
from the hypothalamus to the posterior lobe. B.  transported from the median eminence in the
Axonal transport of peptide hormones (neuro-  upper part of the stalk to the epithelial cells of the
peptides) from the hypothalamus to the pitu-  anterior lobe.

-DICINE



SiSinka (epifyza, corpus pineale)




Sisinka

* za hornim zadnim koncem
I1l. komory
* soucast epithalamu

* “rudimentarni” endokrinni zlaza s tlumivym
ucinkem na cinnost pohlavnich zlaz = pubertas
praecox

* dorzalné vybiha nad mozkovy kmen (nad
ctverohrboli stredniho mozku)

e melatonin
e acervulus cerebri = corpora arenacea

= vapenaté konkrementy
u dospélych) — CT, MRI

-==-Septum pellucidum

= ===Columnae fornicis

== ==~ Stria terminalis

-----Lamina affixa

- —=-Taenia choroidea

- - -~ Stria medullaris thalami
—====Taenia thalami

=== =~ Trigonum habenulae
- ====—=Colliculus cranialis

= === Colliculus caudalis

_—f it W I N | MWW I'II—I—II\—IIJE

%) CHARLES UNIVERSITY



Suprachiasmati
nucleus

Optic
chiasm

Pituitary

Hypothalamus

FACULTY OF MEDICINE
https://millenniumeducation.com/the-pineal-gland/ > UNIVERSITY



When | take 3 pllls of
melatonin after | drank
/00mg of caffeine

Sisinka — stavba
* pouzdro z pia mater > prepazky

* hlavni bunky (pinealocyty = neurony) —
95 %, velka jadra
— tvorba melatoninu
 zména hladiny behem dne

* intersticialni/astrogliové bunky
(astrocyty)
— tmave tycCinkovité jadro

> -

\ N . ~ ol

— e —

* n.pinealis > neurofibra non ’ T caffelfie Melatonin
myelinata

- i

now fight







SiSinka — pisek

acervulus cerebri; corpora
arenacea (mozkovy pisek)

konkrementy
bilkovinného

materialu s vapenatymi
solemi

* pocet stoupa s vekem
* CT, MRI




Pi1 = pinealocyty

Ng = neurogliove bunky
BS = acervulus cerebri
Sipka = lamely

SECOND FACULTY OF MEDICINE
CHARLES UNIVERSITY




Stitna zlaza (glandula thyroidea)

.........

.........



A B.

Hyoid bone- ‘ i Epiglottic cartilage

Hyoid bone — . ' \ | | /f//
W? 0 \ / kThyroid cartilage

. Thyroid cartilage

/ Cricoid cartilage
v A j \x Superior

)

" \ Left lob ( \ ) parathyroid glands
\'f“"’" A { %
/ (\‘_ 7 ] %
—— Isthmus
Inferior
parathyroid glands

C6-C7

Isthmus na 2.-4.
prudusnicové
chrupavce Y OF MEDICINE

RSITY



Stitna zlaza — krevni cévy

» a. thyroidea superior («— a. carotis
externa)

* a. thyroidea inferior (« truncus
thyrocervicalis)

\ LA 4

— krizeni s n. laryngeus recurrens

 a. thyroidea ima Neubaueri («— arcus

aortae)
- 2%

* vv. thyroideae superiores et mediae —
VV. jugularis interna

» vv. thyroideae inferiores — plexus
thyroideus impar — V.
brachiocephalica sinistra

Internal jugular vein
Common carotid

artery

Superior thyroid vein
Thyroid cartilage

Pyramidal lobe

Right lobe Isthmus of
Middle the thyroid
thyroid vein
Inferior thyroid Left lobe
artery Thyroid ima artery

Trachea

Inferior thyroid
vein

Brachiocephalic
vein

\: SECOND FACULTY OF MEDICINE
) CHARLES UNIVERSITY

Superior thyroid artery



- lymfaticke cevy z horni oblasti
laloku a isthmu - > jugularni LU

» z dolnich oblasti -> pre-,

paratrachealni a prelaryngealni
LU

 pretrachealni LU v blizkosti
isthmu - the Delphian node

[ ] Superior deep cervical |_!| Prelaryngeal
I Inferior deep cervical | Paratracheal

I Submental | Pretracheal
| | Submandibular

INE
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Stitna zlaza — vyvoj

vyvoj od 24. dne
vychlipka endodermu primitivniho hltanu

relativni i absolutni sestup - ductus
thyroglossus

foramen caecum

gll. thyroideae accessoriae
vznik laloku

lobus pyramidalis

ligamentum suspensorium gl. thyroideae
/ musculus levator glandulae thyroideae

(hladky)

- .
Dladageneldgsr L arvont o
1ce

L
L

A 4 "..' '.‘-'d“oc <

~Aran pymsarionis

AQN: SECOND FACULTY OF MEDICINE
P CHARLES UNIVERSITY



Q. 5 ~+ = e+

NK<

Q N QO —™

yramidal lobe
I thyroid gland

0O < < <

o
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Development of thyroid gland

Foramen caecum

(Lateral lingual swelling)

Terminal
sulcus

Foramen cecum

Will form anterior

Foramen caecum
Foramen cecum

two thirds of tongue

Distal tongue bud

i
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u. u.%.~
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e
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Median
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il

i

Hypopharyngeal

6 weeks

Will form posterior

5 weeks

4 weeks

one third of tongue

eminence

LU
.
v
a
LU
2
LL
o
>
5
D)
3
L
A
Z
O
U
L
n
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Primitive Tongue

Nx
Phary Thyroglossal duct
Respiratory breaks down
diverticulum

”" Trachea
Esophagus
L pnag

___.

Thyroid
diverticulum

Thyroid @

gland |
4th week Late 5th week
F Foramen
f_-::;irnl:l.en cecum
Hyoid
Hyoid bone I::gne
Trachea Larynx
Esophagus Thyroid
gland

Early 5th week 7th week

\: SECOND FACULTY OF MEDICINE
\ CHARLES UNIVERSITY




Maxillary
process

Mandibular
process

Pharyngeal |-
clefts 1\

Poreis aacad
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Follicular cells

Stitna zlaza — stavba
* pouzdro (capsula fibrosa)

e stroma

* septa (prepazky mezi lalucky)

* lobus = lobulus = folliculus

* folikuly (50—900 um) — kulovité utvary

— jednovrstevny epitel folikularnich bunék
— obsahuje colloidum (koloid) — tyroglobulin

* folikularni bunky
— tyroglobulin, vystépeni T, a T;

» parafolikularni bunky (C-bunky)
— derivat neuralni listy z ultimofaryngoveho téliska
— lezi mezi folikularnimi bunkami (jednotlive, “skupinky”),
— bez kontaktu s koloidem
— tvorba a stradani kalcitoninu

Capillaries






Thyrocyty (follkularnl bunky) - folikuly
Stroma: retikularni vazivo

D FACULTY OF MEDICINE
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TE = epitel folikulu

BM = bazalni membrana
TC = koloid

C = kapilara

ACULTY OF MEDICINE
UNIVERSITY




A The epithelium of one follicle is low cuboidal and relatively inactive. The adjacent follicle shows a taller
epithelium and reabsorption vacuoles. B. The epithelium of the same follicle is flattened on one side and
cuboidal on the other, as an expression of functional polarization.
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iodine DIToeeo See
‘ , thyroid

.. Peroxidase
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F = folikularni bunky

T = koloid

C = parafolikularni bunky

BM = bazalni membrana

Cap = kapilara

G = Golgiho komplex

V = vesikula obsahujici koloid

L = lysosom splyvajici s vesikulou
rER = granularni ER ve folikularni
bunce sousedniho folikulu

M = Cast zirne bunky
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Exophthalmos (bulging eyes)

Diffuse goiter

Graves’ disease is a
common cause of
hyperthyroidism, an
over-production of
thyroid hormone,
which causes
enlargement of the
thyroid and other
symptoms such
as exophthalmos,
heat intolerance
and anxiety

Normal thyroid

Enlarged thyroid

FADAN

Disorder of the thyroid gland

Hypothyroidism

Cold
intolerance

Dry hair

Puffy face

Slow
Weight gain
Constipation

Possible infertility and an
increased risk of miscarriage.
Irregular menstrual cycles

©) Jdreamstime.com

heartbeat

Hyperthyroidism

Hair loss

N
, Bulging =X J-
13 eyes V4 hﬁ"/\
< P
Heat
Goiter intolerance

\ Rapid
\ heartbeat

Weight loss

|

Diarrhea

Menstrual periods may
occur less often, or
with longer cycles
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Pristitne zlazy (pristitna teliska, glandulae parathyroideae)
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Parathyraid 2\
Pristitna teliska /.2 -glands r)‘
/
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* glandula parathyroidea superior et inferior

e 2 pary drobnych kulovitych dtvaru na zadni
strané laloku stitné zlazy
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L
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* samostatné vetve z a. thyroidea inferior il P P
’ . / L." e A -“":..’ ‘;?.‘« <3
* uloha v metabolizmu kosti SO R St . ™
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Parenchym: trabekularni epitel

Stroma: retikularni vazivo + tuk +
fenestrovane kapilary
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Hlavni bunky

PTH oy ' X
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Regulation of PTH — Direct pathway

| ow concentration of calcium in blood

o

Helease of parathyroid hormone

//1
— Vitamin [ —p @
4

—
g

; %

E Fflu of calcinm Decreazed loss of Enhanced absorphion of
from bone calcim in unne calciam from ntestine

Increased concentration of calcium in blood
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Nadledviny (glandulae suprarenales)
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Nadledviny — anatomie

* retroperitonealnée

* vyse T11-T12

Right Kidnes

» facies anterior + posterior + renalis :
* margo superior + medialis

- hilum | ,
— na facies anterior — vystup v.
suprarenalis

» capsula (vlastni)

* spolecne corpus adiposum perirenale + fascia
renalis s ledvinou

Area related suprarenalven CULTY OF MEDICINE
WAy INIVERSITY

Right Left



Nadledvina (Glandula suprarenalis)

,dvojita zlaza“
— dve rozdilné tkane: kura a dren

e kura nadledvin (cortex)
— mineralokortikoidy — aldosteron
— glukokortikoidy — kortizol,
kortikosteron
— androgeny —
DEAS=dehydroepiandrosteron

* dren nadledvin (medulla)
— katecholaminy — adrenalin,
noradrenalin

Cortex W,  Capsule

Microscopic section

Medulla
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Nadledvina — vyvoj

e kura
— z coelomového epitelu (lateralni somaticky
mezoderm) medialné od urogenitalni listy
— proliferace, vcestovavani smerem k aorteé
— sekundarni proliferace kury = vznik definitivni kury

e dren
— puvod z neuralni listy
— ze zakladu ganglion coeliacum -> sympatogonie
(neuroblasty a feochromocytoblasty)
— vcestuji do zakladu kury

“AflN\: SECOND FACULTY OF MEDICINE
N CHARLES UNIVERSITY




_ Dorsal
|mesogastrium

Omental
bursa

Lesser omeantum

Falcdorm lig.

= Primordium of ¢
Fetal cortex . Medulla . permanent cortex
. Zona fasciculala . Zona glomerulosa . Zona reticularis
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Development of
adrenal glands

Dorsal
root ganglion

2

Y iy
Sympathetic 4
ganglion AP

s RS
"‘v».,
o ,"

'\
-
»

vvvvv

‘s a

- (T

Preaortic
ganglion

ridge
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Zona
glomerulosa

Chromaffin
b s s cells
2% % . .. - ¢ Zona
fasciculata
Adult
cortex
Zona

reticularis

Medulla
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novorozenec, 35t.
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centralne primarni kura (eozinofilni)

periferné lem sekunddrni kury
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Nadledviny — krevni cévy

* a. suprarenalis superior (« a.
phrenica inferior)

* a. suprarenalis media («
aorta abdominalis)

* a. suprarenalis inferior («+ a.
renalis)

— subkapsularni pleten,
kapilary a sinusoidy skrz kuru

_)
» Zily ze drene do v. centralis —
v. suprarenalis — v. renalis C. CEVY NADLEDVINY (pravé strany)
sinistra / v. cava inferior a. phrenica inferior (dextra)
a. suprarenalis supenor (dextra)
vpravo . suprarenalis media (dextra)

, renalis (dextra)

| /
2/
3/
4/
s/
6 / aorta abdominalis

a
a. suprarenalis inferior (dextra)
a
a



Adrenal
cortex

Adrenal
medulla

<

N

Factors acting
on the gland

Angiotensin and
corticotropin (ACTH)

T o
s S
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B WA NP
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Corticotropin

Hormones
secreted

{ Mineralocorticoids capsular artery

Corticotropin

(aldosterone) rical
cortica
capsule arteriole
Zona
Glucocorticoids glomerulosa
(cortisol and
corticosterone)
adrenocortical
Androgens zone} SinUSOid
! (dihydroepiandrosterone; faSC|CUIata
androstenedione) adrenomedullary
collecting vein
Glucocorticoids
- medullary
reticularis Sriarols
Androgens ::naep?lll'la”rayry
medulla

dul

Preganglionic fibers

Ganglionic

central

adrenomedullary
vein

Epinephrine

Norepinephrine
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..

Capsula fibrosa

Zona glomerulosa

-mitoticke déeleni

Zona fasciculata (spongiosa)
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Nadledvina — dren

* anastomozuijici
tramce
polyedrickych
bunéek
(feochromocyty

)

— adrenalin,
noradrenalin

.........



' .%; - inervace cestou g.coeliacum
“v A P~
b ‘:'l;‘.
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E = bunka produkujici adrenalin
NE = bunka produkujici noradrenalin

In case you are confused ...

Adrenaline Epinephrine




SYMPTOMS

Addison’'s disease
of Cushing's syndrome
enal gl
7 & CNS irritability
Irricadiil .
Emotional disturbances | S!(ln
ved and — Hyperpigmentation
ea an
Found face /— Hypertension
e <O .
€ss cort\® &
Cardiac hypertrophy Low 3\!/003 pressure
n
Adrenal glands W ?aht less
Ehead , ( r\ el not produce SIBILIYS
(fatejggom 1 YRerpasiay umor sufficient steroid
on abdomen hormones
and back of neck) \ Purple striae
Gastrointestinal
Osteoporosis / Nausea
Diarrhea
Adrenal crisis: D —— Vomiting
- fever; i & 2 Constipation
Muscle wasting | Skin ulcers - SYyNCope; \ S Abdominal pain
\' / - convulsions;
, Ly - hypoglycemia;
n remaies: tone
- amenorrhea, hirsutism i hyponatrer.n.la,
et - severe vomiting - Skin

- erectile dysfunction and diarrhea. Vitiligo
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Pankreas — endokrinni cast
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Langerhansuv ostruvek
nastrik krevnich cev

=
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F Sipkyi= sekreéni buriky
AC = serozni acinus
BV = krevni cevy

L
1 .
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Slinivkové (Langerhansovy) ostruvky

typy bunek
* A-bunky
— glukagon — hyperglykemicko-
glykogenolyticky faktor
* B-bunky
— inzulin — hypoglykemicky faktor
* D-bunky
— jeden dlouhy vybézek bunék - parakrinni
sekrece
— somatostatin
* PP-bunky

— pankreaticky polypeptid - rizeni exokrinni
casti slinivky
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B bunky, asi 70 %, centrum, shluky
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D bunky, do 5 %, roztrousene
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struktura
granul

hormon

glukagon

Insulin

somatostatin

pankreaticky
polypeptid

E (ghrelin), EC (substance P), D, (VIP), G (gastrin) SECOND FACULTY OF MEDICINE

CHARLES UNIVERSITY




B bunka

21+30=51

ds

amino aci

ufeys v

uieyo g

ueyo g
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Golgi p-granules c peptide
_

endoplasmic reticulum

35 amino acids

ds

INO aci

86 am

ds

INO aci

110 am



Diabetes mellitus

* = chronické metabolické onemocnéni jehoz hlavnim a spolechym
projevem je hyperglykemie vznikla v dusledku absolutniho ¢i
relativniho nedostatku inzulinu.

* 1.typ = autoimunitni destrukce Langerhansovych ostruvku zanéetem —
nutnost inzulinoterapie prakticky od zacatku onemocnéni

» 2.typ = nedostatecna sekrece inzulinu a inzulinova rezistence v
perifernich tkanich (GLUT-4) receptory

» Skracuje zivot v pruméru o 7let.
* Chronické i akutni komplikace jsou zivot ohrozujici
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Donor —
duodenum

Donor bloo’
vessels

Small
intestine

Donor
pancreas

o 2023 Healthwise

Deceased donor
No diabetes

Isnlatad islets

Recipient
Type 1 diabetes

Islets transplanted
intraportally



Cas na otazky ©

« THANK YOU FOR YOUR ATTENTION



