Endokrinni system
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Positive Feedback Mechanism

Cooling/-N Warmi/-N

f Ice jowth f b Ice Melting
Less Insolation increase More Insolation Decrease

Absorbed k Albedo Absorbed k Albedo

Negative Feedback Mechanism

War mip Increased S S‘J/—\ Decreased

Weathering Weathering
Cooling Weaker Warming Stronger
K———- Greenhouse K-’— Greenhouse

[nerease in
Predator Species

Decrease in
Predator Species

Decrease in
Prey Species




Skin blood vessals dilate: capillaries

become flushed with warm blood;
of wAA heat radiates from skin surface -
.\“ %‘ | ;}i
Activates l
heat-loss ! Body
center in o= G T ww&-
hypothalamus F ol o ——)  TO85ES:
heat-loss
Blood warmer Sweat glands activated: secrete
than hypothalamic perspiration, which is vaporized
set point body heat, heiping to cool the body
Stimulus: Ty Stimulus:
Increased body \ Decreased body
lemporature = e — temperature (e.g.,
{e.g.. when L R BT e due to cold
exercising or the temperature (35.6°C-37.8°C) : environmental
climate is hot) W temperatures)
f Blood cooler than
Skin blood vessels constrict: blood hypothalamic set point
1 is diverted from skin capillaries and
Body withdrawn to deeper tissues;
minimizes overall
mmw hon oo o
hypothalamus shn surface
“shuts off*
Activates hoat-
Skeletal muscles activated when more promoting center
heat must be generated; shivering bogins ’ in hypothalamus
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Hormonalni regulace

Suckling sends ” Hypothalamus signals
impulses to posterior pituitary to
/v hypothalamus. y release oxytocin.
Stimulus: baby 4
suckles at nipple
Positive
feedback
loop
Baby feeds and continues Oxytocin released into
suckling (positive feedback) bloodstream stimulates

milk ejection from
mammary gland.

Milk is released and the
baby continues to feed.

@) Oxytocin carried in
bloodstream to uterus

(3) Brain stimulates
pituitary gland to
secrete oxytocin

(5) Oxytocin stimulates uterine

contractions and pushes
fetus toward cervix

(1) Head of fetus pushes
against cervix

Nerve impulses from
cervix transmitted to brain




Hormonalni regulace

High blood glucose
7 - level is detected by
(. = g Stimulus: rising insulin-secreting

| blood glucose fevel cells of pancreas. \

Pancreas secretes
the hormone insulin
Negative causing liver cells to
feedback take up glucose and
loop store it as glycogen,

Return to homeostatic
blood glucose level

As body cells take up blood glucose,

glucose levels in the blood decline, and insulin
release stops (negative feedback).

-

Most body cells also
take up more glucose.




endocrine paracrin autocrin juxtacrine



Endokrinni system

Zlazy (hypofyza, epifyza, $titna Zlaza, pristitna téliska,
nadledviny)

Soucast jinych organti
(pankreas, gonady, ledviny, placenta)

Endokrinni bunky v epitelu, neuroendokrinni bunky, atd.



Obecna struktura:
« Vazivove pouzdro + septa
* Tramce zlazoveho epitelu nebo skupinky zlazovych bunek
« Kapilarni sit
* Fenestrované kapilary
e Sinusoidy

Exokrinni vs. Endokrinni zlaza

Blood capillaries
?

Hormone in

Charakter sekrece
- autokrinni/parakrinni
- neurokrinni

- endokrinni



Hormony:

steroidy — hydrofobni, intracytoplazmaticé nebo jaderné receptory

(pohlavni hormony, kortikoidy)

proteiny a polypeptidy — hydrofilni, receptory na bunécné

membrané (insulin, hormon adenohypofyzy, PTH, ...)

aminokyseliny a jejich derivaty (adrenalin, noradrenalin, thyroxin)

Steroid hormone

Plasma o®
membrane o
Y X
{ \HSP
e / complex
K .-/
Q
&%) Steroid receptor

b

Plasma

0 ,.
0 o Liganc |
membrane ®:9

Og -— ,)(- Ligand

precursor

B W W )...C ) R pl e s e

Nucleus

/[/ Response el ment |

Christopher KG & Sumito O (2006) Combinatorial roles of nuclear receptors in inflammation and immunity

Target-gene
| transcription|

Nucleus

)\ Heterodimeric

RXR nuclear receptor

X S
M7 Response element

Target-gene
| transcription

< Growth-factor Unknown
receptor T ligand
Plasma A GPCR
membrane
TR
@)

| Target-gene

Ltranscription,

ﬂ' Response element
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Hypofyza (gl. pituitaria)

Centralni postaveni v lidském

endokrinnim systému

Hypothalamus

— =@ Optic chiasm

Infundibular stalk

Posterior lobe of pituitary

Inferior hypophyseal artery

Superior hypophyseal artery

Diaphragmatic sellae

P

Dura mater

Anterior lobe of pituitary

Inferior hypophyseal vein

Sella turcica of sphenoid bone



Dvoji embryonalni zaklad hypofyzy

- Ektoderm (Rathkeho vychlipka)
- Neuroektoderm ventralni stény diencefalonu

Notofhord Rathke's pouch

.

Loang diverticulum--f - -]

Stomach -
Liver -«

Opening indo _
yolk-sac

~~ Postallantoic part
of Tind-gut

Wolffian duct

. Thyrold gland
Lawng divertiealum . Han-JI‘:'-'r‘n’«v areli
Esoplagua, ¢ Notochord
. ‘

-

== Rathke's pouc]

Postallantoic part
=== af Jind-gui

——Wolffian duct

Infundibular process
Forebrain

Neural ectoderm

/

Infundibular process

Rathke’s pouch N ~—

\ Oral ectoderm
/ Rathke’s pouch

2. Neck of Rathke’s pouch constricted by
growth of mesoderm

Mesoderm

1. Beginning formation of Rathke’s pouch 3. Rathke’s pouch “pinched off”

and infundibular process

Median eminence

4 <
: Pars tuberalis
&Y Infundibulum ——— i
¥ N A Cleft
i . ars Nervosa —_ /
y ars intermedia — g4
Sphenoid sinus - A o
A Pars distalis
4. “Pinched off” segment conforms to neural 5. Pars tuberalis encircles infundibular stalk 6. Mature form

process, forming pars distalis, pars intermedia (lateral surface view)
and pars tuberalis



Struktura:

adenohypofyza (pars distalis, pars
tuberalis, pars intermedia)

neurohypofyza (pars nervosa)

infundibulum Hypophysis — prehled, (HE), objektiv 2,5x

par tuberal



Adenohypofyza

Chromofilni buriky
Acidofilni

- Somatotropni (stH, somatotropni)

- Mammotropni . prolakiin)
Basofilni

- Thyreotropni (tsH, tyreotropni)

- Gonadotropni s, L)

- Kortikotropni (actH, adrenokortikotropni)

Chromofobni bunky

Pituitary Gland H&E

v
@8

ANTERIOR

; growth-
LOBE OF promoting
PITUITARY effects on
most cells

adrenal thyroid gonads mammary
cortex glands
ST T, T WS
@ PR [T SR
| X amdé%s"?‘%\n
o ‘ .\‘.‘,~ .""



Adenohypophysis

Hypophysis — predni lalok, (HE), objektiv 20x

acidofilni bufiky

-bazofilni buriky

: chromofébn( buriky




Adenohypofyza

. ¥ Thyrotropic: hormone‘ P
@ / ® e

VP
Q ct «GH ceIIs
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‘” Adrenocorticotropic hor o‘n.efb
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Neurohypofyza

Struktura

- Nemyelinizovana nervova viakna — axony neurosekrecnich
bunek hypotalamickych jader (n. supraopticus a
paraventricularis)

- pituicyty (neuroglie)
Hormony
- oxytocin (OT)
- antidiureticky hormon (ADH, vasopressin)

Herringova téliska — neurosekrecCni zakoncCeni — dilatace pobliz kapilar



V¥ Neurosecretory Ending (posterior pituitary).

Forebrain Pituicyte processes
pathways ‘ ¢ .
) */ 1%

Brainstem
pathways

Neurosecretory
vesicles

Endothelium

Paraventricular Basal lamina

nucleus
Arterial supply V Origin of ADH.

Supraoptic nucleus to hypothalamus

Hypothalamic
neuron

Hypothalamohypophyseal

tract Unmyelinated

axon

Herring bodies

Anterior lobe ;
Herring
/ bodies
o

Fenestrated

Posterior lobe capillary

Site of hormone

expeytosis i\ 95" Posterior
;{: Ll lobe L)
Hormone Principal Action Principal Nucleus of Origin
Efferent vein
Oxytocin (OXY) Uterine contraction, Paraventricular

milk ejection

Inferior hypophyseal artery Anti-diuretic ~ Water excretion in kidney, Supraoptic

hormone (ADH) arteriolar constriction




Hypophysis — zadni lalok, (HE), objektiv 40x

has & N

) 4 4 X
* nervova vlakna |

, 11 krevni kapilary
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Afferent nerves to hypothalamus .
g Yi s Paraventricular nucleus

Hypothalamic neurons for releasing

Hypothalamic neuronto = \/p yy

posterior lobe and inhibitory factors to anterior lobe
E . \/
Ny i
45 = IR Supraoptic nucleus
iy Hypothalamic |
T Primary capillary plexus receives neurosecretions
e =58 from hypothalamus
: Superior H hyseal portal veins car rosecretions to anterior lobe
Iyl 2 7 bl ypophyseal portal veins carry neurosecretions to anterior lo
ll IE hypophyseal artery
Il

172
‘= Posterior lobe ; ;
s Specific glandular cells of anterior lobe

Skin (melanocytes)

=::§ e ACT FS | S
I Thyroid ; Growth Diabetogenic
il Thyroidf™ Adrenal (
il gland oy UL PRL  liactor ] factor
o cortex PR

t

‘ v \

il 3 .1 ) Sa k'  { b Fat tissue

el TrY. U % RY' N

\! 4 T\ Insulin

\\\\_— Breast (milk o
N -~ production)

Bone, muscle, | ,,")
Adrenocortical Estr()gen organs (growth)

id hc nes »
Thyroid hormone hormones ¢t arone Progesterone

=
Pancreas




Epifyza (c. pineale)

e

Pineal
Gland

®
L B
Vazivové pouzdro + septa

Nemyelinizovana nervova vlakna
- pinealocyty (95%, velks, svatié, kulata jadra)

- astrocyty (glie; tmavém podlouhla jadra) = ‘
melatonin Y
W

Pineal GlandH&E

R

a.
<

-
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Stitna Zlaza (gl. thyroidea)

« Thyroidni hormony (T3, T4)

« C bunky calcitonin,

Vazivovy obal + septa
Laloky—laltcky - folikuly

Folikuly (50 um -1 mm)
- Oddéleny fidkym vazivem
- Jednoduchy kubicky epitel

Suparior
thyrold artery

Larynx

Thyroid gland

Isthmus

Common carotid artary
Trachaa

Intarbor thyrold artery

209



 Glandula thyreoidea, (HE), objektiv 20x




Thyroid.gland..follicles

f

kapilara
folikularni buriky

koloid

- _ L(
: - \

.

‘

;,.0!
‘f

C bunky (parafolikularni) - baze epitelu, bez kontaktu s koloidem



thyreoglobulin
trijodothyronin T,
tetrajodothyronin (thyrox
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Frislllla ZldZd \{l.
parathyreoidea)

Thylroig
glan
6 mm, 130 mg

Vazivové pouzdro + septa i e

Kapilarni sit

Back view

Tramce nebo skupiny zlazovych bunék
- Hlavni
- Oxyfilni

- Tukové

Glandula parathyreoidea — prehled I, (HE), objektiv 2,5%

ST TR Y,
: S &
-0 e 3




Hlavni bunky

- nejpocetnejsi | é S
- malé bunky (7-10um) s - - - &\V
velkym jadrem s

g

- mirné acidofilni
- PTH — vapnikovy
metabolismus

«  Oxyfilni
- vétSi, polyedricke,
- silne acidofilni/eozinofilni
- kulaté jadro
- glykogen




Glandula parathyreoidea — prehled Il, (HE), objektiv 40x

oxyfilni buriky ' S

hlavni buriky



Corpus suprarenale — prehled, (HE), objektiv 2,5x N ad I e d Vi n y
& -
2 v - e : et

capsula fibrosa

Vazivovy obal + septa
Kapilarni sit

Ruzny embryonalni ptvod klry (coelomovy epitel) a dfené (neuronalni lista -
neuroektoderm)



Kura (Cortex)

Corpus suprarenale — prehled, (HE), objektiv 2,5

33 ":, ’“*‘ﬁ By 2 ““Zona glomerulosa (/10)

a Letjpybarls (3;{10)

4

/

X

capsula
fibrosa

-
S il .
glometruldsa



Hormony kury nadledviny

« Steroidy produkované v kortexu =
KORTIKOSTEROIDY

« Steroidogenni bunky
- SER, lipidove kapenky, mitochondrie
- mineralokortikoidy
- glukokorticoidy

Aldosteron — zona glomerulosa
Kortisol — zona fasciculata
Androgeny, estrogeny, progesteron — zona reticularis



iny

dledv
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r

arnim vazivu

I 4

Shluky zlazovych bunék v retikul

- chromafinni bunky — modifikované postgangliové neurony

- gangliové bunky
- kapilary, venu

ly, nervova vlakna

adrenalin a noradrenalin




Corpus supra'renaie_ — medulla, (HE), objektiv 40!

kapilary —

chromafinni buriky

‘A




Stres
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20 ym

Fight or Flight Adaptace, regenerace



Langerhansovy ostruvky pankreatu

’R,W —Beta cel|
- Alpha cell

Slnu50|d

- - -

Ly v 3
Islet{of® Aa
Langerhans

f?




Langerhansovy ostruvky pankreatu
A diabetes typu |

B-buriky produkujici inzulin =~ [ |

Ab-anti insulin —Alexa Fluor

A-buniky produkujici glukagon ]

Ab-anti glukagon —Texas Red



Preparaty

52. Hypophysis cerebri

53. Epiphysis

54. Glandula thyreoidea

55. Glandula parathyroidea

56. Corpus suprarenale

23. Pankreas — Langerhansovy ostruvky



