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(b) Endocrine signaling
IpeMa In/abHUM heanjama



L

Production of ADH,
oxytocin, and
regulatory hormones
Anterior lobe:
ACTH, TSH, GH, PRL,
FSH, LH, and MSH
Posterior lobe:
Release of oxytocin
and ADH
Thyroxine (T)
Triiodothyronine (T,)
Calcitonin (CT)

(Undergoes atrophy
during adulthood)

Thymosins
(Chapter 22)

ADRENAL GLANDS

Each adrenal gland is
subdivided into:

Adrenal medulla:
Epinephrine (E)
Norepinephrine (NE)

Adrenal cortex:

Cortisol, corticosterone,
aldosterone, androgens |

Melatonin
AL Vi) v Sl
thyroid gland)
Parathyroid hormone (PTH) |
Natriuretic peptides: A
ANP and BNP
(Chapter 21)
- KIDNEY
Renin
Erythropoietin (EPO)
Calcitriol _
(Chapters 19 and 27),
Leptin
Resistin
'..'.--‘l.rc"u;\k.‘.\‘h:.‘?i'.f:-.x_-t}‘ Curut da b
Numerous hormones
(detailed in Chapter 24) |
Insulin, glucagen
Testes (male):

Androgens (especially
testosterone), inhibin
Ovaries (female):

Estrogens, progestins,
inhibin




3AAAIIV EHAOKPUHOT CICTEMA

IiMa ya0ry y perucrpoBamy IIpOMeHa YHYTPalllibe U CIIO/balllbhe
CpeAuHe OpraHmu3ma

O0e30eDhyje KOHKpeTHY aKTMBHOCT OpTraHM3Ma Ka HeOIIXOAHUM
IpuAarobasamyMa y IIbY ajeKBaTHe adallTanyje

caspeBarbe peripoAyKTVBHOI U LIEHTPAaAHOT HEPBHOI CHCTEMa KO
deryca y pa3sojy,

CTUMYy/aliyja IIOCTeIIeHOT pacTa U pa3Boja 3a BpeMe AeTULCTBA I
aZo0/ecLieHIje,

KOOpAVHaIlVja pa3Boja pepOAYKTUBHOT CCTeMa, MYIIIKOI I
JKEHCKOT
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XOPMOHM

Komynnkanmja y eHA0OKpMHOM CUCTeMY OCTBapyje ce
Tako IITO eHAOKpyHe heanje ocaobabajy xopMoHe Koju

Memajy MeTa00ANYKY aKTMBHOCT TKVBA M OpTraHa
AeAyjy Ha TapreT heanje

Hpema CTPYKTYpHn MOIY Ce 1104€AMTHN Ha.
HHEeIITNAN 1 IIPOTENHU

aMVIHU VI aMVHOKVICEeAVTHE
cTepounaun
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Type of
Compound

Amines
Peptides

Proteins
Glycoproteins

Steroids

Formed from

AmMino acids
Amino acids

Amino acids

Protein and
carbohydrate

Cholesterol

Norepinephrine,
epinephrine

ADH, OT, TRH, SS,
GnRH

PTH; GH;, PRL
FSH, LH, TSH

Estrogens, testosterone,
aldosterone, cortisol




XOPMOHMA

ceKkperja XOpMOHa

IIPEHOC XOpPMOHa A0 IiM/aHe heanje
[Iperio3HaBame pelenTopa Ha uaHOj heanju
O10AOIIIKO A€jCTBO XOPMOHa

CUTHaA KOjU 3ayCTaBhba Aasby CeKpeljy XOpMOHa
(moBpaTHa cIIpera)



CEKPELINMJA XOPMOHA

e /la Ou ocTBapman cBoje epekTe Ha LIM/bHA TKIBA,
XOPMOHM MOPajy 4a ce ceKpeTyjy BaH heamnja koje cy nx
CUHTeTICasAe.

e Ilocroje aBa ocHOBHa TuUIIa CeKpellje XOpMOHa:

1. BesaukyaapHuu tuii

2. HeBe3ukyaapHu TUII



ITIPEHOIIELE CMTHAAA

* /lejcTBO KOje XOpPMOHM OCTBapyjy Ha Liu/bHe heauje
OCTBapyje ce Ha jedaH 04 HayyHa:

1. Ayroxpurmn
2. llapakpunumn
3. EHAOKpUHM



MEXAHNSMU AEJCTBA XOPMOHA

IlocToje gBa ocHOBHa MexaHM3Ma AejCTBa XOpPMOHa:

1. mpeko cenindmUIHUX pellelITOpa KOjU ce Halase Ha
ITOBpIIVHY heanjcke MeMOpaHe

2. IpeKo UHTpaljeAyJAapHIUX periernropa



XMAPOCOAYbNAHU XOPMOHUI
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MEXAHU3MMN KOHTPOAE
EHAOKPUHOI CUCTEMA

KoHTpoay cexpenjuje XopMOHa OCTBapyjy:

® MeXaHN3MU IIOBPaTHUX CIIpera (HeraTyBHa U IIO3UTHBHA
IIOBpaTHa CIIpera)

* OoOpacu pUTMHMYHE CeKpelje XOpMOHa (IIyA3aTUAHY,
ANypaAHU, MECEeYHU VI Ce30HCKI pUTaM)



AVTA
ITOBPATHA
CIIPETA

KPATKA
XMITOTA [IOBPATHA
AAMYC/ CIIPETA
XUTIODV3A
MEPU®EPH
KAE3AA
VATPAKPATKA
TE/lECHA [TIOBPATHA

TKIVIBA CIIPET A




MEXAHU3MMNI ITOBPATHUX CIIPET'A

e Ha ocHOBYy edpekarta 40 KOjUX A40BOAe, [IOBpaTHE CIIpere MOTy
OMTHU HeraTVBHE VAV IIO3UTUBHE.

1.HeraTmBHe ImoOBpaTHe crpere roapasymesBajy 4a IPOAYKT
ceKkpeLiije eHAOKpVHe XAe34e MHXNOUTOPHO AeAyje Ha KOHTPOAHN
CIICTeM, TaKO JAa OH 3ayCTaB/ba Aasby CEKPEeTOPHY aKTVBHOCT
eHAOKpuHe xae3ge. CyIlITiHa OBOT TUIla KOHTPOAE je IIOCTojarbe
»TadKe M300pa« (engl. set point), 04HOCHO ogpeheHe KOHIIeHTpaIuje
XOPMOHa KOja je oIITMMazAHa 3a OpraHmn3aM y TOM TPEeHYTKY.

2.ITosuTymBHA ITOBpaTHa CIpera rogpasymMmesa 4a XOpMOH
€HAOKpPUHe X/1e34e TaKO Aelyje Ha KOHTPOAHU CUCTeM Aa I10jadaBa

COIICTBEHY CeKpeLujy.
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High blood glucose
level is detected by
insulin-secreting

cells of pancreas. \ '

Pancreas secretes

the hormone insulin
causing liver cells to
take up glucose and
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).

take up more glucose.

(a) Negative feedback
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Suckling sends Hypothalamus signals
impuises to posterior pituitary to
/ hypothalamus. release oxytocin.
Stimulus: baby
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.

(b) Positive feedback



IIOPEMERAJN ®YHKUIUJE

EHAOKPVMHOI CUCTEMA
* Behuna engoxpunmx TEPLIVJAAHE UTIOTA-
0o0AecTu MOXKe Aa EHOKPYHOTIATH]E NAMYC

1IMa 3a [IOCAeAVITY
1Au riosehame
HIIBOA XOPMOHa

(xunepdyHKIIja)
AV CMaBehe HIBOA EIFII;%I?{JII’?/[IIJ-I%EH ATHJE XUIIOOM3A
XOPMOHa
(xunnopyHK1IMja). I

e Ha OCHOBY HMBOA [IPMMAPHE [IEPU®EPH
KOHTPO/AHOT CUCTEMaA EHAOKPMHOIIATUJE AKAE3AA
KOju je 3axpaheH
pa3AVKyjeMo Tpu !
BpCTe TEAECHA
eHAOKpMHOIIaTHja: TKVIBA ‘



Thyroid pathophysiologies

Primary Secondary
NEAAD.. hypothyroidism  hypothyroidism

hypothalamus
TRH
(+
hypophysis
« ‘ %
™ TSH ; ) \
() (+) . X Pt
thyrold
gland
TH '
(+) !
] Y
peripheral tissues peripheral tissues peripheral tissues
cretinism cretinism
myxedema myxedema
thyromegaly (goiter)
Primary Secondary
hyperthyroidism hyperthyroidism
TRH = thyroid releasing hormone
TSH = thyroid stimulating hromone
TH = thyoid hormones (T3 and Ty)
—— normal secretion
= hyposecretion
(-) = Inhibitory effects
(+) + stimulatory effects
X =site of defect

peripheral tissues peripheral tissues
thyroid cancer Grave's disease
and tumors Toxic Goiter



EHAOKPMHA XNITODPYHKLINJA

EnaokpuHa xunodyHkiuja je nopemehaj eHA0KpMHOT
crucTeMa KOjU ce MCIIO/baBa Kao HegocTaTaKk XOpMOHa
VAU €eHAOKPUHU AeDULINT.

EnaokpuHa xunodyHkija Mo>Ke OUTY M3a3BaHa:

1. mopemehajem >xae34a Koje 40BOAe A0 CMamemha
ceKkperuje XOpMOHa

2. ekcTparaanayAapHuM nopeMmehajuma koju Moaupukyjy
ceKpennjy eHAOKPMHIX XKAe34a

3. Ae(PEeKTOM y CUHTE3 XOPMOHa
4. nopemehaj MeTaboam3Ma XOpMOHa



EHAOKPMHA XNITODPYHKLINJA

Hajuenrhu y3pok eHgokpuHe xnunodyHKIyje je
AeCTpyKLja eHAOKpUHUX Xae3aa. 1 locToje yetupu
OCHOBHa MexaHI3Ma Koja Cy 3a TO OATOBOpHa:

® ayTOMMYHCKa AeCTpyKIiuja
* TymMopHu

* uH(peknuja

* ucxeMmuja/xemoparuja



EHAOKPVMHA XUITEPDOYHKLINJA

Enaokpuna xunepdyHkiyja noapasymesa cTame ca
[10jadyaHOM aKTMBHOIIINY ogpebeHOr XopMOHa

Kannnuke rocaeauiie Hacrajy 300r nnosehaHor edekra
TOI XOPMOHa:

Heomnzasuja n xunepiiaasmja
AYyTOMMYHCKa CTUMYyAallyja
Ersorena npumMeHa XxopMoHa

IIpoMeHe y oaroBOpY ONM/bHYX TKIBA Ha A€JCTBO
XOpMOHa

[Ipomene y MmeTab0oAM3My XOpMOHa



[Topemehajn ¢pynknmje mruracre
Kaesae

e XunodvHKIIM]|a IIITUTACTe XAe34e (XUIIoTUpeo3a
y

* XunepdyHKija mITuTacre >xae3ae (XureprTupeosa)



Ilopemehaju ¢pysKIMje mTUTACTE XXA€3a€:
XunepTupeosa

* TupeoTOKCMKO3a

— Cramse moBehaHe KOHIIeHTpaIVje TUPEOVAHVIX XOPMOHA y
KpBU (300r nnopehane mpoayknuje y INTUTACTOj XXAe34H,
ocaoDabara HaKOH pasapama HITUTACTe JKAe34€e UAY jaTPOTeHO)

* Xumneprupeosa

— Crame nosehaHe KoHIIeHTpalllje TUPEOUAHVIX XOPMOHA Y
KpBU 300T IbMIXOBe IMoBehaHe MpOoAyKIMje y IITUTACTO]
KAe3an



ETnoaounika nmogeaa xuneprupeose

e IIpmmapHa xuneprTupeosa

— AyromMmyHcka 0oaect mturacre xae3ge (M. Graves, gudysHa
cTpyMa ca OopOMUTONaTIjOM)

—Toxcnunu agenom (Adenoma toxicum)
-MyaTtuHOAyAapHa TOKCUYHA CTPyMa

* CekyHAapHa XUIIepTUpPEO3a

—TSH npoaykyjyhu aaenom xnnoduse
—Pe3ucrennuja Ha TUpONAHE XOPMOHE

e OcTraao

— Jarporeno (nmpumena L-tupokcnna)



GRAVESOVA BOAECT

HajuenInu je y3pok xurepTupeouausma

TSH-R/stim/At

KAesaa je cumeTpnyHo yeehana (2-3 miyra)
MUKPOCKOIICKM — Au(Py3Ha ANMPOLUTHA MHPUATpaLVja

XJMCTOAOIIKY: “TIpeBuie poankyaapHux heamnja,
peMaao Kkoaouaa”



Figure 13-29 Immunobiology, 6/e.(© Garland Science 2005)



GRAVESOVA BOAECT

AapeHeprmdka Epextn VImyHOAO1IKE
CTMMYyalyja XUIIePpTUPOKCUHEMI]je 0CO0EeHOCTU
Taxukapanja Xunepdgaruja Crpyma
[Taanmnranuja IIopact BM OpOuronaruja
Y3neMuUpeHoCT IIopact Tepmorenese AnmMmdagenonaruja
SHOjeme Muwuomnartuja Crniaenomeraanja
luroaepan. tonnaore | Heypomnarnja Burnauro

PasapaxsuBocT
Tpemop
Ilopact nnputncka

IIpomeHa xBaauTeTa u
oIlajarbe Koce

Diffuse goiter




Xurortmpeosa

e Crame HacTaa0 Kao rocaeauiia HeaocraTrka
edpexaTa TMPOMAHNIX XOPMOHa 300T:

—CMambeHOT CTBapamba M ocao0abhama xopMoHa
—pe3ucTeHnyje nepudepHUX TKVBa Ha 4€jCTBO
XOpPMOHa



ETnoaommka rmoaesaa xmuroTupeose

* KoHrenmrasaHa Xurorupeosa:

— Anzasuyja, XxuIoraa3yja 1 eKToIMja ITUTACTe JKAe34e

— AedexTn y OMOCMHTE3U 11/11AN A€jCTBY XOPMOHA

e CreueHa xunoTupeosa:

— AyTOoMMYyHCKa 00aecT mTuracre xae3ge (ayTOoMMyHCKI
TUPEOUAUTIC)

— Texxak geduUnnT joga y cxpaHu

— ADaanuja Tupeongeje (Xupyplilke NHTepBeHIIMje, pajgujanyja
UTA,)

* MeaykaMeHTO3Ha XMIIOTHpeOo3a.

—Joa, Tunonnjanar, Autujym



Nature Reviews | Immunology



Tox Hashimoto Tupeonaurnca

reHeTcKN daKTopn ¢dakTopu cpenmme
(HLA-DR rerm, T-cell mopemehajn) (jom, BUpyCHe MHpeKITje,

THOLIMjaHAT,
\ ' OKCHIATVEHI CTPEC)

Ay TOMMYHOCT
(ry6urax self-Ttoneparmmije)

AYTOMMYHCKH THPEOHMIHMTHC

4

EYGKJIHHII‘IKE XHIIOTHpeO3a

¥

Mﬂﬂ'l!(bﬂ(’l'ﬂ:ﬂ XHIIOTHPeO3a



HASIMOTO TIREOIDITIS

* yCIIOpeHa pasrpajgia MyKonoavcaxapyuaa, UHQUATPUpPajy
ACPMIC, 3aAp>KaBajy BOAY U HacTajy eaeMu (MMUKCeaeM)

* ycropeH MeTadoam3aM (MHTeAeKTyaaHe ¥ MOTOpHe (pyHKIIVje
yCIIOpeHe, XUIIOTepMuja, KOXKa CyBa U XAaAHa, IIalujeHTy 4001jajy y
TE>XKVHU)

* CMameHa CMHTe3a OeTa-agpeHeprmiykux penenropa, CMameH
TOHYC cUMIIaTuKyca (OpaaukapAyja, CMalbheH MUHYTHY BOAYMEH
cplia, CMaleH MOTUAUTET IipeBa U KOHCTUIIaIlMja, CMameH
MuMmhHM TOHYC 1 Xxurnopedaekcuja)

Hashimoto's disease

Enlarged, inflamed :
hypofunctioning
thyroid (goiter)

FADAM.




