Endokrinni systém
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https://www.psychologytoday.com/ca/blog/how-we—do—it/201505/oxytocin—the—multitasking—love—hormone



Z14zy s vnitinim vymeégovanim
Glandulae endocrinae
e jeden z regulacnich systému
e hormon (f. hormé (6pun) —pobizet, rozb&hnout)
— chemicky posel tvoreny zlazou s vnitrnim
vymeésovanim a prenaseny krvi k cilovym organiim
— proteiny (polypeptid) — inzulin
— biogenni aminy — adrenalin

— steroidy — estrogeny



Historie
Thomas Wharton
e 1614-1673
e Adenographia
 prvni podrobny popis zlaz

Ernest Henry Starling
e 1866-1927
e vytvoril obecna schéma

744

,vnitrniho vymeésovani

e pouzil jiz vytvorené slovo ,hormony“
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Pusobeni hormonu na cilovou strukturu
(organ, bunku)

_ Axon terminal

Synaptic vesicle

,Synapsin |

P Spectrin-like
— protein

> Synaptic cleft
Postsynaptic cell

endokrinni sekrece synapticka sekrece



Zlazy s vnitrnim vyrmeésovanim
usporadani
e zlazy
e roztrousené (diseminované) bunky

e neuroendokrinni bunky



Endokrinni zlazy

‘hypothalamus + hypofyza (adenohypofyza +
neurohypofyza)

*epifyza (corpus pineale, Sisinka)
*Stitna Zlaza

pristitne zlazy

‘nadledviny (kura a dren)

Langerhansovy ostruvky pankreatu

endokrinni bunky v srdci, ledvinach, gonadach, placente
bunky DNES (epitel traviciho a dychaciho systému)
*endoteloveé bunky, hepatocyty



Obecné stavebni schéma

estroma — retikularni vazivo
eparenchym

— tramcCity epitel (adenohypofyza, pristitne
zlazy, nadledviny, Langerhansovy ostruvky)

— plosny epitel usporadany do folikulu (Stitha

zlaza)

— specializovana nervova tkan
(neurohypofyza, epifyza)




Hypothalamo-hypofyzarni system






Podnrooll = Hypothalamus

e bazalni ¢ast mezimozku (diencephalon),
bazalné od Ill. komory

e funkce
— sbérné centrum informaci z téla i okoli
— nejvyssi autonomni ustredi
— soucast limbického systému
— ridi ostatni zlazy s vnitrnim vymeésovanim
e corpora mammillaria, tuber cinereum,
infundibulum, hypophysis







https://www.datart.cz/cestovni—adapter—fixed—eu—pro—zapojeni—uk—us—aus—nabijecek—do—eu—
zasuvek—fixct—eu.html?gclid=CjOKCQjwgY STBhDKARIsAB8Kuku5-K28uD79GMbRbUx—
rDIPcxMdXacp9cgqj2CEGM2sGlgvgc—DtAkaAqOIEALwW wcB




Hypothalamus

» predni hypothalamus

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

* stredni hypothalamus (tuber cinereum)

— ncl. arcuatus a okoli — rizeni adenohypofyzy

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

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

» zadni hypothalamus (corpora mammillaria)
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Hypothalamus

» predni hypothalamus

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

 stredni hypothalamus (tuber cinereum)

—ncl. arcuatus a okoli — fizeni adenohypofyzy
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Hypothalamus

GnRH CRH TRH PRH GHRH Oxytocin
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Liver
(and all Kidney
body)
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https://is.muni.cz/el/sci/jaro2017/Bi1100/um/3._Hypothalamo—hypofyzarni_system.pdf



Hypothalamus

« predni hypothalamus

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

 stredni hypothalamus (tuber cinereum)

— ncl. arcuatus a okoli — rizeni adenohypofyzy

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

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

(regulace sympatiku)









Historie

Galén — (lat. pituita, rec. phlegma — hlen) -
tvorba hlenu pro nosni sliznici

Schneider — 1655 odmita Galénovu teorii

Minkowski, Hutchinson — souvislost poruch
rustu a hypertrofie podvésku

Cushing — vysvetlil funkci podvesku

,dirigent endokrinni soustavy, ministersky

predseda“



Hypotyza —
anatomie

,dvojita zlaza“
— dvé rozdilné tkané

e tvoriji dva laloky
— predni = adenohypofyza
— zadni = neurohypofyza

e ulozenav sella turcica ossis sphenoidalis
— transsfenoidalni operacni pristup

e kryta tvrdou plenou — diaphragma sellae

— foramen diaphragmatis Pacchioni — obsahuje
podveskovou stopku (infundibulum)




Hypotyza —
anatomie

,dvojita zlaza“
— dvé rozdilné tkané
e tvoriji dva laloky
— predni = adenohypofyza
— zadni = neurohypofyza
e ulozenav
— transsfenoidalni operacni pristup

e kryta tvrdou plenou — diaphragma sellae

— foramen diaphragmatis Pacchioni — obsahuje
podveskovou stopku (infundibulum)




Tekiner, Halil. (2015). A cultural history of the Turkish saddle.
Journal of Turkish Studies. 10. 319-319.
10.7827/TurkishStudies.8071.



Hypotyza — vyvoj

e Rathkeho vychlipka (k. rathke, 1838: Uber die Entstehung der
glandula pituitaria (Arch Anat. Physiol. u. Wiss. Med. , 5, 482 - 5)

— ektoderm
— 3. tyden: ve stropé ustni dutiny (stomodeum)
— vychlipka smérem k mezimozku
— oddéleni vychlipky, proliferace predni stény
— vytvori zadni lalok

e vychlipka baze mezimozku

— vytvori zadni lalok
— diferenciace v pituicyty (glie)



Infundibular process

Brain

Infundibular process

Rathke's pouch

Mesoderm

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 precess neck of Rathke’s pouch

Median eminence

3

/ Pars tuberalis

Infundibulum

- ¥ , Cleft——a— ___——nPars nervosa

- \ WS Pars intermedia

Sphenoid sinus o — Pirs distalis/’ Ry e

(pars glandularis)

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

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

resonance imaging of sellar and juxtasellar abnormalities in the paediatric population: an
imaging review. Insights into imaging. 6. 10.1007/s13244-015-0401-5.




Hypofyza (glandula pituitaria)

Supraoptic nucleus

Hypothalamus

Optic chiasma
Median eminence

Pars tuberalis

Infundibulum

llypothalamohypophyseul tract

Pars nervosa

Pars intermedia S 28 Pars distalis

Cystic cavities

Posterior Anterior lobe

lobe




Capillaries of the
median eminence
and infundibulum

Internal carotid a.

Superior hypophyseal a.

Hypophyseal portal veins

I'lyp()physeal veins

l’[y[i)ophyseal velns

Inferior hypophyseal a.

Capillaries of the hypophyseal portal
system in the pars distalis




HYPOTALAMUS

RH({H) ADH (vazopresin)
OXYTOCIN
CHIASMA N I
OPTICUM ! ! CORPUS
MAMILLAR

A. HYPOPHYSIALIS SUPERIOR

AXONALNI TRANSPORT
V NEUROSEKRECNICH

BUNKACH
5)
UVOLNENI RH{IH) ,
DO KRVE
iy
PORTALNI SYSTEM B | A. HYPOPHYSIALIS INFERIOR
RH(IH \
RH UVOLNUJI :
TROPN| HORMON :
(IH TLUMI) ;

UVOLNOVANI
ADH, OXYTOCINU

RH - stimulujici hormony (z hypotalamu)
IH - inhibujici hormony (z hypotalamu)
ADH - antidiureticky hormon

P

YPOFYZARNIL
ZIL

STH - somatotropni hormon NEUROHYPOFYZA
LTH - luteotropni hormon
FRL P v ADENOHYPOFYZA | |
FSH - lelkuIy stimulujici hormon IRQP_NLHQMNX HORMONY NEUROHYPOFYZY
LH - luteinizacni hormon ADH (VAZOPRESIN)
TSH - thyreotropni hormon t.:: OXYTOCIN
ACTH - adrenokortikotropni hormon PRL
MSH - melanocyty stimulujici hormon FSH
LH

TSH

ACTH

i https://www.wikiskripta.eu/in

dex.php?curid=12497




Pars distalis adenonypophnysis
e provazce bunéek (chordae endocrinocytorum)

e mezi nimi fenestrované vlasecnice
e na HE 3 typy bunek

— acidofilni (jednoduché proteiny)
— bazofilni (glykoproteiny)

e PAS-pozitivni
— chromofobni

e bez granul, nediferencované elementy



Pars distalis — acidofilni buniy
e o — bunky

— hruba granula, GER
— okolo jadra zéna bez granul (GA)
— rustovy hormon (somatotropin, GH)

e £ — bunky

— obvykle malé, nepocetné

— zvyseni pocCtu v téhotenstvi a pri kojeni
— drobna granula (zvétseni v téhotenstvi)
— prolaktin (PRL)



Pars distalis — bazofilni bunky

\

* 3,—bunky

— velka granula pri bunécné membrané
— ACTH, B-MSH, Met-enkefalin, endorfin

© ﬁz bunky

— velké bunky, mala granula u BM
— TSH

e 6 — bunky
— velké bunky, stredné velka granula
— FSH, LH







acidofilni
bunky

STH
somatostatin

NFB

PRL (LTH)

dopamin

Hypothalamus <

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

Water

absorptio‘

Kidney

Myoepithelial
contraction
A

Mammary gland

~ TN

Contraction\ §7.,

[ s

Uterus

Pars nervosa

Stem and
median
eminence

Oxytocm

/\ .

Acidophil

Growth hormone
via somatomedins /

Bone growth Epiphyseal

plate
Hyperglycemia
Muscle

Elevated free
fatty acids

Adipose tissue

Milk
secretion

>_/

Prolactin

= <

Mammary gland

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

Portal system

/ Pars distalis

\::1 __——Chromophobe

~

Secretion
Adrenal cortex

Secretion

Thyroid
Follicular

development Estrogen
secretion
FSH

Ovary

I Spermato-
G ) genesis

Testis

Proges-
Ovulatlon e terone
secretion

basofilni
bunky
TTH
NFB
FSH/LH
NFB
FSH-inhibin

ACTH










A = acidofilni bunky
B = basofilni bunky
C = chromofobni bunka
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e Rathkeho cysty (jednovrstevny epitel, koloid)
e chromofobni bunky
e bazofilni bunky - MSH









e horni vybézek pars distalis, obklopujici cast
infundibula

e chromofobni bunky






Paraventricular nucleus ~) Supraoptic nucleus

(primarily oxytocin) (primarily antidiuretic

hormone)

Optic chiasma

Hypothalamo-
neurohypophysial tract

Pars nervosa (neural lobe)

]
___________ e e——————

Neurohypophysis Anterior hypophysis

Axon terminal
Inferior hypophysial artery




Zadni lalok = Neuronypophnysis
e eminentia mediana
— dno lll. mozkové komory
— cetna nemyelinizovana nervova vlakna
e stopka (infundibulum)
— tractus hypothalamohypophysialis

— neurofibra neurosecretoria (+ vesicula
neurosecretoria) = nemyelinizovana nervova vlakna

e nektera konci u vlasecnic

e [obus nervosus (pars nervosa)



LODUS nervosus neuronypopnysis

e nervova vlakna
— axony neuronu hypotalamu

— corpuscula neurosecretoria ( ) —
nahromadeéni granul

(adiuretin, antidiureticky hormon,
vazopresin) Z

e pituicyty
— gliové bunky

’ v e \ |.,|\' Y '.
¢ VI asecnice I | _/ The cell process of a
(synapsis neurohaemlis) )4 s

the pericapillary space










Herring

: Neurosecretory
Herring B granules
body ‘I

Transport along
microtubules

1. Action
potential

7. Restoration of
membane potential by
2.Membane Na-K'pump
depolarization: -
influx of Na® Ty

3.Ca-channels [ /, . .
open- .Na_; 6.Ca-extrusion

Caﬁir

5.Recovery of

4. Exocytosis of membrane

oxytocin

Capillary



Endothelium eurosecretfory




SiSinka (epifyza, corpus pineale)



Il. komory

= vapenaté konkrementy
u dospélych) — CT, MR

Si&ink:=
2SINKe

za hornim zadnim koncem

soucast epitalamu

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

dorzalné vybiha nad mozkovy kmen (nad ctverohrboli
stredniho mozku)

melatonin = zména hladiny behem dne
acervulus cerebri = corpora arenacea




Suprachiasmati
nucleus

Optic
chiasm

Pituitary

https://millenniumeducation.com/the—pineal-gland/

Hypothalamus)\

-~ Cerebral

cortex




Figure 6. The Pineal Gland According to Descartes. This image from the 1664 edition of the Treatise of man illustrates Descartes’ view that the
pineal gland (H) is suspended in the middle of the ventricles (Descartes 1664, p. 63).



By René Descartes — Unknown source, Public
Domain,
https://commons.wikimedia.org/w/index.php?
curid=1918592




the pineal gland "is that which
the Eastern Occultist calls
Devaka, the 'Divine Eye,' or
the 'Third Eye.' To this day, it is
the chief and foremost organ
of spirituality in the human
brain."

By Unsure -
http://www.blavatskyarchives.com/hpbphotos6.htm, Public
Domain,
https://commons.wikimedia.org/w/index.php?curid=66334

By Frater5 (probable main designer of original emblem, Madame Blavatsky, died 1891) - Own work based
on various published documents since 1875, Public Domain,
https://commons.wikimedia.org/w/index.php?curid=2214981
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https://www.monaconatureencyclopedia.com/rhynchocephalia/?lang=en



Schwab IR, O’ Connor GR
The lonely eye
British Journal of Ophthalmology 2005;89:256.

Marques, Bruno & Mcintosh, Jacqueline & Hatton, William &
Shanahan, Danielle. (2019). Bicultural landscapes and
ecological restoration in the compact city: The case of
Zealandia as a sustainable ecosanctuary. JoLA — Journal
on Landscape Architecture. 14. 44-53.
10.1080/18626033.2019.1623545.



Saniwa ensidens

parapineal eye pineal eye

The Only Known Jawed Vertebrate with Four Eyes and the Bauplan of the Pineal Complex.
Smith, Krister T. et al. Current Biology, Volume 28, Issue 7, 1101 — 1107.e2



N,N-dimethyltryptamine (DMT), a psychedelic compound identified endogenously
in mammals, is biosynthesized by aromatic-L-amino acid decarboxylase (AADC) and
indolethylamine-N-methyltransferase (INMT). Whether DMT is biosynthesized in
the mammalian brain is unknown. We investigated brain expression of INMT
transcript in rats and humans, co-expression of INMT and AADC mRNA in rat brain
and periphery, and brain concentrations of DMT in rats. INMT transcripts were
identified in the cerebral cortex, pineal gland, and choroid plexus of both rats and
humans via in situ hybridization. Notably, INMT mRNA was colocalized with AADC
transcript in rat brain tissues, in contrast to rat peripheral tissues where there
existed little overlapping expression of INMT with AADC transcripts. Additionally,
extracellular concentrations of DMT in the cerebral cortex of normal behaving rats,
with or without the pineal gland, were similar to those of canonical monoamine
neurotransmitters including serotonin. A significant increase of DMT levels in the rat
visual cortex was observed following induction of experimental cardiac arrest, a
finding independent of an intact pineal gland. These results show for the first time
that the rat brain is capable of synthesizing and releasing DMT at concentrations
comparable to known monoamine neurotransmitters and raise the possibility that
this phenomenon may occur similarly in human brains.

Dean, J., Liu, T., Huff, S. et a/ Biosynthesis and Extracellular Concentrations of N,N-
dimethyltryptamine (DMT) in Mammalian Brain. Sc/ Rep 9, 9333 (2019).
https://doi.org/10.1038/s41598-019-45812-w



Prosencephalon
Mesencephalon Cerebral hemisphere

Pineal evagination

Foramen

Lamina terminalis
hypothalami
Myelencephlon

WEEK 4

4 mm (After Hochstetter)

WEEK 6

(9 mm)

Hippocampal fissure
) i Epithalamus
Anterior commissure 47 Pineal body
Thalamus
Hypothalamic sulcus

Epithalamus
Thalamus
Corpus callosum .
Habenular commissure

Pineal N Hypothalamus

Septum Lamina terminal ’ 2
pellucidum t hypothalami y Mamillary body
Posterior commissure

Optic chiasma
Infundibulum

Anterior
commissure

1

WEEK 8

25 mm

WEEK 11
65 mm
Lateral ventricle

Caudate nucleus Choroid plexus

Lateral ventricle
Corpus

Choroid plexus
£ callosum

Fornix
Hypothalamus
halamus

: Hippocampal cortex
Lateral ventricle 3 P

T ventricle
Choroid plexus 1 ventricle
Corpus striatum

Thalamus Globus pallidus

3rd ventricle Hypothalamus

B\Thalamus Hypothalamus
N GU Hypothalamus
SECTIONS AT LEVEL OF INTERVENTRICULAR FORAMEN

Early to late stages

Corpus striatum

https://discovery.lifemapsc.com/library/review—of-
medical-embryology/chapter—153—-the—diencephalon—

second-vesicle







pouzdro z pia mater = prepazky
hlavni bunky (pinealocyty) — 95 %, velka jadra

— tvorba melatoninu

e zména hladiny béehem dne

intersticialni/astrogliové bunky (astrocyty)

— tmavé tycCinkovité jadro

n. pinealis = neurofibra non myelinata






(mozkovy pisek)
konkrementy bilkovinného
materialu s vapenatymi solemi
e pocet stoupa s vekem
e CT, MRI













%




Stitna zlaza (glandula thyroidea)
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e Galén — zvlhcuje vnitrek hltanu

e Paracelsus — struma + kretenismus
e Wharton (1614-1673) — zkrasluje zensky krk

e Simon (1844) — zlaza s vnitrnim vymesovanim
e Murray (1891) — podani extraktu ze zlazy

e Baumann (1895) — zlaza obsahuje slouceniny
jodu



Larynx behind

Thyroid cartilage
Co6-C7

Pyramidal Lobe isthmus na 2.-4.
prudusnicové

chrupavce
Right and left lobes

Isthmus of thyroid

Trachea



)" 4

Stitna zlaza — krevni cevy

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

a. thyroidea inferior (< truncus thyrocervicalis)
— Krizeni s n. laryngeus recurrens

a. thyroidea ima Neubaueri («— arcus aortae)
— 2%

vVv. thyroideae superiores et mediae LichacCevae-
Kocheri — vv. jugularis interna

vv. thyroideae inferiores — plexus thyroideus
Impar — V. brachiocephalica sinistra






4

Stitna zlaza = vyvoj

vyvoj od 24. dne

vychlipka endodermu primitivniho hltanu
relativni i absolutni sestup = ductus thyroglossus
foramen caecum e o "“_/

gll. thyroideae accessoriae '/ |
vznik laloku

lobus pyramidalis

ligamentum suspensorium gl. thyroideae / musculus
levator glandulae thyroideae (hladky)
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Stitna zlaza — stavba
pouzdro (capsula fibrosa)
stroma
septa (prepazky mezi laltcky)
lobus = lobulus = folliculus
folikuly (50-900 um) — kulovité utvary

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

folikularni bunky
— tyroglobulin, vystepeni T, a T,
parafolikularni bunky (C-bunky)
— derivat neuralni listy z ultimofaryngového téliska

— lezi mezi folikuly (jednotlivé, skupinky)
— tvorba a stradani kalcitoninu






Follicular cells

Colloid

Capillaries
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Ross, M.H., Romrell, L.J.: Histology:
atext and atlas, 2" ed.,
Williams & Wilkins, 1989




Pristitné zlazy (pristitna teliska,
glandulae parathyroideae)
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tube

Palatine
tonsil

Parathyroid
gland (inferior)

Thymus

Parathyroid gland
(superior)

~Ultimobranchial
body
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Parathyroid
. -glands-(,

laloku stitné zlazy
samostatné vetve z a. thyroidea inferior

uloha v metabolizmu kosti
pouzdro + prepazky

parenchym rozclenén na tramce
hlavni bunky

— parathormon (PTH)

oxyfilni bunky

— silné acidofilni, vznik az v asi 7. roce zivota, glykogen
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Gower Medical Publishing, 1992




Nadledviny (glandulae
suprarenales)



Nadledviny — anatomie

retroperitonealne

vyse T11-T12

facies anterior + posterior +
EREUS

margo superior + medialis
hilum

— na facies anterior — vystup v.
suprarenalis

capsula (vlastni)

spolecne corpus adiposum
perirenale + fascia renalis s
ledvinou




,dvojita zlaza“
— dvé rozdilné tkané: klra a dren
e kura nadledvin (cortex)
— mineralokortikoidy —

— glukokortikoidy —
— androgeny —

e dren nadledvin (medulla)
— katecholaminy —



Nadledvina = vyvoj

e kura
— z coelomového epitelu po stranach mezenteria
— proliferace, vcestovavani smerem k aortée
— sekundarni proliferace kiry = vznik definitivni ktry

1

e dre
— puvod z neuralni listy
— ze zakladu ganglion coeliacum
— sympatikoblasty
— vcestuji do zakladu kury




Dorsal

Splean

Falciform lig.

m Primordium of
Fetal cortex Medulla - permanent cortex

. Zona fasciculata - Zona glomerulosa . Zona reticularis

f \ \

|| l 'I ) 'l

& 4 N\ 4
B

~
—_— - -

A



suprarenal
vein

medulla’




Nadledviny — krevni cevy

* a. suprarenalis superior («— a. phrenica
Inferior)

* a. suprarenalis media (<« aorty abdominalis)
* a. suprarenalis inferior («— a. renalis)

— subkapsularni pleten, kapilary a sinusoidy
skrz kuru —
 zily ze drene do v. centralis — v.

suprarenalis — v. renalis sinistra / v. cava
Inferior vpravo



CEVY NADLEDVINY (pravé strany)
a. phrenica infenor (dextra)
a. suprarenalis supenor (dextra)
a. suprarenalis media (dextra)
A. suprarconalits infentor (dextra)
a. renals (de

exira)
aorta abdominalis




Adrenal
cortex j

Adrenal
medulla 3

Factors acting
on the gland

Corticotropin |’

Corticotropin

Preganglionic fibers |/

R IR RN g
Zona glomerulosa

Glucocorticoids
(cortisol and
corticosterone)

4 Androgens
| (dihydroepiandrosterone;
24l androstenedione)

Glucocorticoids

4 Androgens

Epinephrine

Norepinephrine

capsular artery

cortical
capsule arteriole
zona
glomerulosa
adrenocortical
o sinusoid
fasciculata
adrenomedullary
collecting vein
zona medullary
reticularis arteriole
medullary
capillary
medulla

central
— adrenomedullary
‘ vein
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anastomozujici tramce polyedrickych bunék
— adrenalin, noradrenalin




fixace glutaralc
A = bunky prod
B = bunky prod










Pankreas —
endokrinni cast



Slinivkove (Langernhansovy) o
Insulae pancreaticae

| 4

nistorie
Areteus z Kappadokie — diabetes = protékat
Avicenna — sladkd moc — diabetes mellitus(mel — med)

Langerhans (1869) — objevil ostruvky ve slinivce
Minkowski a Mering (1889) — vyvolani cukrovky

Sharpey-Schafer — objevil inzulin pr———
Banting a Best (1921) | 3 |
— extrakt ze psich slinivek — [éCili psi diabetiky |

— |écba pacienta
— 1929 — Nobelova cena (Banting a Macleod)
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A= Langerhansuv ostruvek

‘I‘!: 4
terloby










A-bunky

B-bunky

— hyperglykemicko-glykogenolyticky faktor

— hypoglykemicky faktor

D-bunky

— jeden dlouhy vybézek bunék - parakrinni sekrece

PP-bunky

—> Fizeni exokrinni ¢asti slinivky



D — bunky
— O-granula — kulovita (250 nm), zcela vyplnéna
— jeden dlouhy vybézek bunék - parakrinni sekrece

PP — bunky
— granula — 180 nm, nejsvétlejsi
— fizeni exokrinni ¢asti slinivky
(G - bunky)
— tvorba
(dalsi)
— bunky tvofrici ghrelin, PYY, D1, EC)












LANGERHANSOVY OSTRUVKY

ty% struktura hormon
buriky granul

A (.\ glukagon
8 K!) ( ‘ :} insulin
K

F k./ pankreaticky

P ¥ polypeptid
E (ghrelin), EC (substance P), D, (VIP)

somatostatin







signal sequence [SSll

pre-proinsulin

endoplasmic reticulum

IS

110 amino acids

B chain

Golgi

86 amino acids

21+30=51
amino acids

B chain
A chain

B-granules c peptide

35 amino acids









