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Canp:kaj

OyHKIHM]a XUIIOTadaMyca U Xunoduse

ITopemehajn pyHKIIM]E€ XUIOTadamMyca

ITopemehaju pyHkM]Ee aieHOXUIIODU3E:
XUOO(PyHKIM]a U XUNepPyHKIH]a
ITopemehaju pynkmje Heypoxunoduse:
XANO(MYHKIM]a U XUIICPPYHKIIH]a
@dyHKIM]a LITUTACTE KIIE3OL

ITopemehaju pyHKIH]E IITUTACTE KIIC3IE:

eruonarorene3a AUT/I, xunorupeose u
TUPEOTOKCHUKO3E



XHUIIOTAJAMYC U XUmmogusa

* XunorajamMyc j¢ riiaBHa Be3a usmehy
CHJIOKPHHOI 1 HEPBHOT CUCTEMa

* XHIIOTAJAMYC je CIOjeH ca XUMmo(pu3om
IpeKo UHPyauoyIyma



XHUIIOTAJIAMYC U XUIogusa
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DyHKIM]e XHIoTa1aMmyca

* XWUIOTaJIaMyC J€ OArOBOPAH 32 MHOTE MHTEIPATUBHE
XOMeocTaTrcKe GyHKIuje

e Xunortanamyc ao0uja yjaazue udHdopmanuje (MHIYT) U3.
— HEOKOpTEKCca
— IUMOHUYKOI CUCTEMA

— peTuKkyiapHor aktuBupajyher cucrema (RAS)



DyHKIM]e XHImoTa1aMmyca

XumnoTrailamyc uma cieache GyHkuuje:
e peryiialyja Temieparype

® HECYPOEHJIOKPUHA KOHTPOJIe CeKpenmje
KaTexoJJaMHuHAa

e peryjanyja BOJyMeHa TeJeCHUX TeUHOCTH
e cTuMyJianija ocehaja riaam m skehn

® peryjamnyja CeKCyaJHor moHamama

e peryjanyja pacra u paspoja

e oi0pamMbeHe peakiyje TANA CTpaxa U Oeca
® KOHTPOJIA pUTMA CeKpelllje XOpMOHa



XOPMOHM XHIIOTAJIaMyCca:

* XUMO(MU30TPOIMHU XOPMOHH

* XOPMOHH 3a/Ib€I PesKHha XUIopu3e



DyHKIM]e XHImoTa1aMmyca

XUMoPpU30TPOITHU XOPMOHM.

e Ce cTBapajy y HeypocekpeTopuuMm henujama
XHUIoTajlaMyca

* yla3e y XMIIoTalaMO-XUIo(pHu3eaaHu IIOPTHU CUCTEM
U yTeM KPBM JOCIIEBA]y 0 OpEImhEr pPeKiba
XUno(du3e rae ucnojbaBajy cBoj edekar

* MOTY Ja MCHOJbE:

— crumyanmyhu edekar Ha aneHoxunogusy (ocimodahajyhu
WA »releasing« XOpMOHHW) WU

— naxuonmyhn edekar (MaHXHOUpajyhu XopMOHHM)



XHUIO(PU30TPOITHU XOPMOHH

ITo xemujcKoj rpahu: menTuau + 10namMuH
TRH

GnNRH (ocmo6aha LH u FSH)

CRH (ocnobaha mpoonmomMeIaHOKOPTHH, Tj. Ty4CHE
ACTH u 6era-mumorponuHa)

XOPMOH KOJU cTuMyJiuiie ociooahame xopmona
pacrewba (GHRH uian GHRF)

ComartocraTun (mEXHOHIIEC 0cao0alhame XOpMOHa
pacra)

Jlonamun (mEXHOUIIE 0ctobahame MpoaKTHHA)



DyHKIM]e XHImoTa1aMmyca

XOPMOHH 32T PpeKHa Xumopuse
(Heypoxunodusze):

* CC CTBApPAjy y XUIIOTAJIAMYCY

* 10 3aJH-CT PeKba XUNo(U3€e JOCIIEBA]y Ha Ta]
HAQYWH [ITO »IYTYjYy« Oy HEypOHA
XHAMOTAJIaMO-XHAITO(pU3CATHOT TPAKTa

° JICIIOHY]Y Ce Y 3adHbEM PEKIBbY XUIIO(PHU3€ U Ha
CTUMYJIALIN]y CEKPeTy|y U3 Bbera



AneHonxumnogpusa

— XOpMOHH ajicHoXunoduse ce ocinoodahajy mos
yTuiajeM ocaodahajyhux u maxuoupajyhumx
(hakTOpa (XOPMOHA) KOJ€ CTBApa XUIIONATAIMYC

— Ocno0ahame XopMOHa aIcHOXUIIO(U3E TaKohe Je
PEryIHMCaHO U PA3IUNYUTUM HeraTuBHUM
MOBPATHHUM cIiperamMa

— XOpMOHHM aICHOXUNO(PHU3€E ACITy]y Ha APYTE
€HJIOKpMHE CHCTEME M 3aTO CE€ Ha3UBa]y TPOIHUM
XOpMOHMMa



XOPMOHH aieHOXUumoguse

XymaHu x0pMoH pactemha (NGH) uau comarorponun

— Crumyliatiiie CEKpenujy HHCYIMHY-CIIMYHUX (aKkTopa
pacrta (IGF) mim comaTomenHa Koju TOBOJIE IO pacTa 1
CUHTE3€ MPOTEUHA

Tupeo-crumyauinyhu xopmon (TSH) nnmm Tupeorponmu

— CTruMynMIlIe pacT IITUTACTE KJI€3]I€, CHHTE3Y U CEKpEIU]y
TUPOUTHUX XOPMOHA

®onukyao-crumyauimnyhu xopmon (FSH)

— CTumynuiine pa3Boj 0OoIyMTa y OBaprjyMUMa u
CIIepMaTo30H1/ia Y TeCTUCUMA

Jlyremnusupajyhu xopmon (LH)

— Y oBapvjyMuMa CTUMYJIHIIE OBYJIAIU]Y, a Y TECTUCUMA
IPOAYKIIM]Y TECTOCTEpOHA



XOPMOHH aieHOXUMmopuse

* IIpoaaxTun (PRL)

— JloBOIM J10 CEKpELH]e MIIEKA U3 MJIICUHHUX KJI€3/1a

« Anpenoxopruxorponnu xopmon (ACTH)
WJIU KOPTUKOTPOIIMH

— CtuMynuiie ceKperu]y IMMKOKOPTUKONIA Y KOpH
Hag0yopera

* Menano-ctumyaumyhu xopmon (MSH)

— Hemno3Hara ynora kon jeyau



Heypoxunogusa

— He cuHTeTHIIIE XOPMOHE

— Yyera u ocsodalha xopMoHE Koje cTBapa
XUIIOTAJIaMyC

* OHH c€ TPAHCIOPTY]y IIYTEM XHUOOTAIaMO-XUIO(PHU3HOT
TpakKTa

— N3 Heypoxumnoduze ce onodahajy asa XopMoHa:
* Okcurouun (OT)

* AuTuanyprcku xopmon (ADH) mm Bazonpecun



XHUIIOTAJIAMO-XHIIO(PU3ZHHA TPAKT
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Oxcurouun (OT)

— Toxom u HakoH nopohaja ocTBapyje yrunaj Ha
yTEPYC U J0JKY

— IlojauaBa KOHTPAKIMjY INIATKUX MUIHIHhHIX
henuja y yrepycy

— CTUMYJIMIIE UCTUCKUBAHKE MJICKA U3 MJICUYHUX
KIesna



AHTHARYypeTckn xopMoH (ADH)

— Cmamyje KOJIHYUHY Je(PUHUTHBHOT YPHHA
TAaKo IITO oMoryhasa ga OyOpe3u Bpare Behy
KOJIMYMHY BOJI€ U3 MIPUMAPHOT ypHUHA Y KPB

— Takohe, cmamyje rydurak Bojae 3HOjeH-eM U
JOBOAM A0 KOHCTPHUKIIN]E apTEPHOIIa, YMME
y3pOKYj€ IMOpacT KPBHOT NPHUTHCKA (Ba30IIPECHH)



IHopemehaju dbyHKuHje
XMIIOTAJIAMYCa U Xunmopuse



IHopemehaju pyHkuuje
XHIIOTAJIaMYycCa

* XunoraaaMo-XuHo(pHu3Ha OCOBHUHA PeryJiuiine MHOIe
(bu3HoJIOIIKE Mpolece

— nopeMehaj y XurnoranaMo-Xuno(pru3Ho] OCOBUHU U3a3WBa
nopemehaje pyHKIMje Ipyrux opraHa
* CuMOTOMM MOTY OUTH:
— €HJOKPHUHH
— He-eHIOKPHHU
* He-eHIOKpUHY CUMIITOMHU CY YECTO HEYPOJIOIIKE
NPUpPoO/ie U YIPYKEHU Cy Ca HHTPAKPAHH]AITHUM
Je3"jaMa ¥ moBpeaamMa IiiaBe



IHopemehaju dyHKkuHje
XUIorajgamyca

* nIpoMeHe y hyHkumji xumnohuse
* nopemMehaju:

* MMoHaAllIaba

° peryJanuje areTrura

* peryJjanmje TeJeCHe TeMIeparype



IHopemehaju pyHkuuje
XHIIOTAJIaMycCa

JuchyHkumja xunoduse

Heyponcuxujarpujcku nopemehaju u nopemehaju
noHamama (mopeMehaju cnaBama, nopeMehaju cBeCTH,
nopemehaju yHoca Bojie, mopemehaju noHamiama T/, )

Ilopemehaju peryjanuje ayToHOMHOT HEPBHOI CCTeMa
(cpuaHe aputmuje, nopemehaju cpunkrepa...)

ITopeMehaju peryaanuje meradoausma (mopemehaju
peryiaiyje TeMmneparype, nopemehaju ynoca xpaHne uri.)



IHopemehaju pyHkuuje
XHIIOTAJIaMycCa

* Cungpom “uzonanuje xunohusze” (1e3uja
CTajKa XUIopuse)
* Jlepuuurt XunopuzeoTporHUX XOPMOHA

* Diabetes insipidus



CunapomMm “u3osanuje xumnodpuse”

* IIOCJICAULA JeCTPYKTUBHUX IIPOIleca y CeIapHO] PETHU]H,
Hajyenrhe y mpeneny crajika Xunopuse
* Erumosoruja: noBpene niaBe, XMpPypIIKe HHTEPBEHIIN]E,
TYMOPH U I'PAHyJIOMU
 Kunnnuxke MmaHudecranuje:
— Diabetes insipidus
— JlepuuuT XUnmopu3eoTPOITHUX XOPMOHA!
* CRF (memocratak ACTH u xopTtHrzona)
* GNRH (Henocrarak FSH u LH, nopemehaju Mmencrpyaryje)
* TRH (megocratak TSH 1 T3 u T4)
 GHRH (sepgocrark GH)

* JlomamuHa (ryOMTak HHXHOUTOPHOT €(heKTa Ha XUIIO(DU3Y
1 mmopact cekpenuje PRL)



Jdeduuur xuno@pu3eoTponmHuxX
XOPMOHA

* ledpumur xumo@pu3eoTPOMHUX XOPMOHA
XHUIOTaJaMyca MOXKE OUTH:

° M30J10BaH (HEAOCTAj€ jelaH XOPMOH) HWIIN
° BUIIECTPYK (HEIOCTAJ€ BUILE XOPMOHA)

* ETnojioruja:
— IT€HETCKM U pa3BOJHM nopemehaju
— TYyMOpH
— I'paHyJI0OMHU
— IoBpeAe Mo3ra (caoopahajau Tpaymaruzam)
— XeMHUOTEpanuja u pagiaoTepannja Tymopa



Jdedpuuur Xunopu3eoTponHux
XOPMOHA

* Wzonopann nedunutr GnRH (Hajuemhn nopemehayj)
KOJY JIOBOAU JI0 XUIIOTOHAOTPOITHOT XUITOTOHAINU3MA.!
— kog aeue gooau g0 Pubertas Tarda (3akacHenu myoepTer)

— KOJ 0co0a HaKkoH ImyOepTeTa A0 XUIloroHaau3Ma (CeKyHaapHa
aMeHOpeja, CMambEeHE JTMON1a, EPEKTHIIHA TUCPYHKIIH]a, U TTOCIIE
YK€ BpEMEHA I'YOUTaK CEKYHJApPHUX CEKCYATHUX KapaKTEPUCTHKA)

« KaamanoB cungapomM (Sy Kallmann):

— pasBojuu nopemehaj y kome cy yapyxenu ropemehaj passoja
GnRH neypona xunorajiamyca u nopemehaj pa3poja ojihaxkropHor
Jjo0yca

— KJIMHHYKA OPE3EHTaLja: XUIIOTOHAI0OTPOIHU XHUIIOTOHAIM3AM U
aHocMuja/xunoocMuja (Hemocrarak/cMamweH ocehaj mupuca)
* Ilcuxorena ameHopeja:

— OOHMYHO TPAH3UTOPHM M30CTAHAK MEHCTpPYaluje 300r ICUXUIKOT
cTpeca WK IpeTepane (PU3NIKe aKTUBHOCTH (KOJH IOBOJIE JI0
cMamema cekpenrje GnRH)



Jdeduuur xuno@pu3eoTponmHuxX
XOPMOHA

M3onoanm nepunur T RH goBoau 10 neHTpaimHor
XUTOTUPEOUIN3MA (XUHODU3CATHU XUITOTUPEOUIA3AM )

— J0JIa3| 0 HeajaekBaTrHe cuHTe3e | SH, a 300r Tora u cuHrese
tupougHux xopmoHa (T3 u T4)

M3oaoBanu gedpunur GHRH nosoau no negocrarka GH
(XOpMOHa pacTeHa)

— MHOCJEAuIIA J€ HU3aK, CHMETPHUYaH PacT ACLEC
M3onoBanu gedunur CRH 10Boau 10 CHUKEHE CHHTE3€
ACTH, a 3atuM 1 cMameHE IIPOAYKIM]E KOPTU30Ia

JlehuuuT 1omaMuHAa U3 XUIIOTajdaMyca JoBemhe J10
nosehane npoaykmuje PRL (xunepnpoaakruaeMuje)



Xunepcekpenuja
XMITIO(PU3EOTPOIMHUX XOPMOHA

* Xunepcekpenuja GNRH goBoam mo Pubertas
praccox (paHor IryoepreTa)
* (DU3MOJOUIKM HOPMAITHE (PYHKIIA]E OCOBHUHE
XUNo(pu3a-roHajie npe BpeMeHa:

* [I0jaBa MEHCTPYaALIMOHOT LIMKJIyca Ko A€BOJUYHILIA IIpe 8
TOJINHE

* [0jaBa CIIEpMaToreHe3e Ko aedaka npe 9 wnum 10
rOJIMHE )KMBOTA

* ETHosoruja: Tymopu xumnorajgamyca
(majuemrhe GNRH cekperyjyhu xamaptom)



XHIepcekpenmja
XMIIO(PU3EOTPONMHUX XOPMOHA

* Xunepcexpeuuja GHRH moBomu no mosehare
IIPOIYKIIM]€ XOPMOHA pacTema (akpoMeraJiuje)

* Xunepcexpenuja CRH mosoau 10 jeqnor odnamka
Kymmurosor cuagpoma (Sy Cushing), Tj.
XUIIEPKOPUTIIA3MA

* Hajuemrhm y3pouu o0a 001MKa XUnepceKkpenuje
XHUIIOTajamMyca Cy:

— tymopu xunorajgamyca (GHRH u CRH cekperyjyhn
TYyMOD) U

— MAPAHEOIJIACTUYHM CUHAPOMM KO KapIMHOMA

OpoHxa M naHkeaca (Koju ekronudHo npoaykyjy CRF
n GHRH).



Ilopemehaju pynkuuje xunoguse

* [lopemehaju dyHKkIMje Ipeamer pexKmba
xunoduse:
— cMameHa pyHknmnja (XUIOMUTYHUTapH3aM)
— noBehana gpyHkumja

* Ilopemehaju pyHKIMje 3aab-eI PeKbA
xunoduse:
— CMamkbeHa PYHKIIHU]ja

— noBehana gpyHkuuja



Ilopemehaju pyHkuuje ageHoxunoguse

* CmameHa pyHKIHMja ageHOXUNopuse:
— HAHXUIIOIIUTYUTAPHU3AM

— MOHOTpOnHU xunonuryurapusam (STH, LH u
FSH, TSH, ACTH u nponakruna)

* [loBehana ¢pynkuuja ageHoxunogpuse:
— nmoBehaHO JIydeme XOpMOHA pacTema
— noBEhaHO TyYeHE MPOJAKTUHA
— noBehano nyuewe TSH
— nmoBehano nmydyeme ACTH



ETHoJI0rHja XMIIONUTYMTAPHU3MA

Ilopemehaju y camoj xunogpusu:

— packyaapuau nopemehaju (mocrnapraiana HeKpo3a,
BaCKYJNUTHC, aHSyPHU3Ma)

— TYyMOPH
— uH(pexnnje (Ty0epKyI03a, IyeC MCHUHTUTHC)
— jaTporenu y3pouu (XHPYpIIKH 3aXBaTH, 3paucHke)
Ilopemehaju Ha HUBOY XUIIOTAJIAMYya

Ilopemehaju Ha HUBOY EKCTPAXUIIOTAJIAMYCHHUX /1€JI0BA
IHHC

Unuonarckn mopemehaju (HEImo3HaTor y3poka)



Iocaeauue HETOCTATKA XOPMOHA
aJleHoOXuIoguse

* Hacrajy xan ce yaumru /0-7/5% npeamer
peXEba XUnoduse
e 3aBuce o.
— cTapocTu 00JeCHUKA
— Op3uHe HACTAHKA y OYyKUHE Tpajama mopeMehaja

— XOpPMOHA YH]€ € IYy4ECHE CMABEHO



Iocaeauue HETOCTATKA XOPMOHA
aJleHoXumoguse

Henocrarak XxopMoHa pacrema
Henocrarak ronagorponuna (LH u FSH)
Hengocrarak ACTH

Henocrarak | SH

Henocrarak npoJsiaktuna



Iocaeauue HETOCTATKA XOPMOHA
aJlecHOXHMIO(du3e y aeujemM y3pacry

* Hegocrarak XOopMOHA pacTesa UM Jy4eHha
HEe(PYHKIIMOHAIHOT XOPMOHA

 Henmocrarak ronagorponuna (LH u FSH)

* Henmocrarak TupeocTumyumyher xopmona



Iocaeauue HETOCTATKA XOPMOHA
aJlecHOXMIO(pu3e y JeujeM y3pacry

* Henocrarak xopmona pacrema (STH) mpoy3spokyje
HU3aK, IaTyJbacT pacT. xunogusHa (mnuryurapHa)
HAHOCOMU]a

* Cuamuan nopemehaj HacTaje npu:

— CMam-€HOM CTBapamy comaTtoMmeanna (Laron-osa
HAHOCOMM]a):
* rpyIma noaunentuaa Mmoekyiacke Mmace oko 8000

* cTBapajy ce y jerpu noja yrunajeM STH u nenyjy aHaOoanuKH,
CIIMYHO UHCYJIMHY)

* HaJBEPOBATHHU]U Y3POK. HEOCETJBUBOCT Xenaronura Ha STH
 koHneHTpanuja STH y kpBu je nmoBehana

— HEO0CET/LbUBOCTH HA J1eJI0BAKHE€ COMATOMEINHA
 koHI1eHTpanuje STH u coMaromeiuHa y KpBU Cy HOpMaJjiHe



Iocaeauue HETOCTATKA XOPMOHA
aJlecHOXMIO(pu3e y JeujeM y3pacry

* Hepgocrarak XxopMOHa pacTema peTko ce cpehe
Kao U30J10BaH nmopemehaj

* OOMYHO j€ YAPYKEH Ca HEeI0CTAaTKOM
rOHAJZOTPONNHA
— y TOM CJy4aju enu(pr3HE MyKOTUHE CE HE

3aTBapajy y NyOepTeTy U pacT c€ Ipoay-KaBa, ajiu
YBEK OMTHO 3a0CTaj€ 3a HOPMaAJIHUM



Iocaeauue HETOCTATKA XOPMOHA
anenoxunoduse: LH u FSH

* yae4djeM y3pacTy, mpe U y TOKYy ny0eprera; M30CTaHaK
IIpOMEHA KapaKTEePUCTUIHHX 3a mydepTeT (CEKyHIapHEe
CEKCyaJTHe KapaKTePUCTUKE U HEIIOAHOCT)

* Koa ogpaciux: CeKYHIAPHUA XUIOTOHAM3aM KO

— JKeHa: CeKyHJapHa ameHopeja (ryourax
MEHCTpYaIlje), 3HAIlM CMACHOT JIeJIOBamkha €CTPOTeHA
(arpoduja 10jKH, BarHHATHOT €IUTENA U yTepyca)

— MYyHIKapamna: 3Halld CMakheHE aKTUBHOCTHU
TECTOCTEpOHA (CMamehe MoK Ia, MOTECHITH]E,
MUIIMNHOT TOHYCA M IJIAKaBOCTH)



Iocaeaniie HEAOCTATKA XOPMOHA
aneHoxunogusze: TSH, ACTH, npojsakTuHa

* Hepocrarak:
— TSH: cekyngapHa xunorupeosa

— ACTH: cexyngapHa xuno(pyHKIHja Kope
Han0yopesxnux skiesaa (pasnauka og Addison-ose
0OJIeCTH. TydeHhEe aIJ0CTEPOHA j€ HOPMAIIHO)

— MPOJIAKTUHA. M30CTAHAK JIAKTAIIMje HAKOH
nopohaja, Ha Op. MOCTHAPTAIIHA HEKPO3a
XUIO(H3E Y3POKOBAaHA XEMOPATrHu]CKUM IITOKOM
(Sheehan-os cuaapom)



IloBehana pyHkuuja ageHoxunoguse

* Hajuenthu y3pok: (hyHKIIMOHAJIHM TYMOPH
xuroduze (MUKpOaASHOMHU 1 MaKPOaJSHOMMN)
KOJH JIy4€ XOPMOHE

* OOMYHO ce JIy4yH MoBehaHa KOJMYHHA jeITHOT
XOpPMOHA

— Hajuemhe npoJIaKTHH, XOPMOH pacTermha UIn
ACTH

— BEOMa PETKO MIMKOMPOTEHHCKH XOPMOHHU
xunoduze: TSH, FSH u LH



IloBehana pyHkuuja ageHoxumnoguse

IloBehaHo J1yuyeme XOpMOHA pacTemA.
— IIpe myOepTeTa: rMranTU3am

— IIOCJIE ITyOepTeTa: aKpoMeraJjiuja

[ToBehaHO nydyeme npojgakTuHa

[ToBehaHO nyyeme TOHAIOTPOIIMHA IIPE IMyOepTeTa:
[paBHu MpeBpeMeHH nmyoeprer

IToBehano nmyueme ACTH: Cushing-osa doJsiect

[ToBehano nydyewme TSH: cexynpapua xuneprupeosa



IloBehana pynkuuja ageHoxunoguse

* IloBehaHo Jqyueme xopMoHa pacTema

— Ilpe cpamhuBama enudusa 1yrux KOCTH]y
(myGepreta): ruranTuzam (IIpeKOMEPHHU,
TMTaHTCKH PacT)

— Ilocae cpamhuBama enudusza 1yrux KOCTU]y:
akpomMeraJsnja (3ane0bame KOCTU]Y H
npoirdepaja MEKUX TKHUBA)



IloBehana pyHkuuja ageHoxunoguse

* AKpoMerajmja:
— VBehame KpaTKHX KOCTHjY IIAKe U CTOIAJIA
— VYBehame MeMOpPaHO3HUX KOCTH|Y JHIIA U JJO0ame
— PacT XxpckaBuiie M KOCTH:
* CTBapa C€ KOIITAHO TKUBO y CyOIEepHUOCTY,
* 317100HA XpCKaBUIIA 3a/1€0JbaBa U JIETCHEPUIIIE

* 300T 3a7¢0Jbaba XPCKABUIIC JJADUHKCA U JYMCAJHUX ITyTEBa.
Mema ce 00ja raca

— VBehame yHyTpammux oprasa: jerpe, ciesune, oOyopera
(Bucepomeraiuja)

— Kapauomeranuja (36or aejecra STH u xunepreHsuje)
— CmameHO HckopuinhaBame TIyKo3e (XumnepriinkeMuja)



Xunepnpoaakrunemuja (Hyperprolactinaemia)

 Jepununuja: [lopuiuen nuso IPJI y kpBu

e ETHoJ01IKA MOaeA:

— AnenoMm heamja xunoguse xkoje npoaykyjy PRL
(TPOJAKTHHOM )

— Mamaxk 1oanamMmHa.
* CHHJIPOM M30JIalyje Xunopuse,
* AHTHJIONIAMHUHEPTUIKH JICKOBH
— OcraJo:
* BHIIIAK €CTPOTCHA,
* IIpUMapHa XHUIOTHPEO3a,
* XpOHHYHA pEHAJIHA MHCY(PHUIA]CHIIH]a
* [Ilarorenesa: ayronomua cexkpenuja PRL y anenomy,
ryourak maHxuduTponor edexra npexko D2 penenropa
(JiekoBH, SY H301aI1]e XUIo(hu3e)



Xunepnpoaakrunemuja (Hyperprolactinaemia)

 KiimHnuka ciauka: riiasodo/ne, mopemMehaj BUAHOT
nmo/ba
* JKene:
— nopemMehaj MeHcTpyalyje (0JIUro 10 aMmeHopeja)
— UHQEPTUIUTET
— rajakrTopeja
* Mymkapumu:
— nopemMehaj 1uouaa
— CeKcyaliHa Juc(yHKIH]a



Ilopemehaju pyHKkIHje 3aaber peKHba
xunogpuze: ADH

* CMmameme WM IpecTaHak Jyyema ADH
(Diabetes insipidus)

* ETHosI0THMja: omiTehema xunorajgamyca u xunoguse
(pacToM TyMOpa, 3amajbeHCKUM IIPOIIECOM,
BacKyJaapHuM nopemehajem, mpeaomom 6ase nodame)

* IIaTorenesa: heauje cabupuux kanajanha oyopera
HeNnponycr/buBe 3a BOJY, JIy4€ CE€ BEJINKE KOJTUIUHE

HeKOHIIeHTpoBaHOT ypuHa (5-15 1), mane crenuduune
texxnne (<1.007)

« KinuHn4ka cJauKa: nojuypuja m HuKTypuja (HohHO
MOKpem-¢) 1 mosuanncuja (mosehan ocehaj xehu,
npahed noBehaHUM YHOCOM BOJIE)



Ilopemehaju pyHkuuje 3aamer
pexxmba xunoguse: ADH

 Cmameme WM IpecTaHak Jgydyemwa ADH
(Diabetes Insipidus)

e [lomeua:

— XHMIOTAJIAMYCHH (LEHTPAJIHU) THIL. HEAOBOJHHO
ctBapambe ADH (moTnyHO MM a1enMMu4HO,
apIjaiHo)

— Hedporenu (nepudepun) Tui: HEOCETIBUBOCT
OyOpexHux kaHaianha Ha ADH



Ilopemehaju pyHkuuje 3aamer
pexxmba xunoguse: ADH

o “Cunapom nHeagexparHe cexpenuje ADH” (mpekomepHO
nyueme ADH):

— HC3aBHCHO O OCMOJIAPDHOCTH I1JIa3MC

— HacTaje 300r Tymopa koju ayue ADH nnu nejera
HEKHX JIEKOBA

— e(ekar:
* 3a/ipsKaBame Bojie, Ca XeMOAWIYLIM]OM U XUIIOHATPH]EMH]OM

* nopehame BosrymMeHna miaszme u NIOMEPYJICKe PuaTparyje,
KOj€ M3a31Ba CMambCHO JTyUCH-¢ aliqocTepoHa (ryourak
HaTpHjyMa MOKpahoM, KOju I10jadyaBa XUIIOHATPH]EMH]Y)

— KJIMHAYKH CUMIITOMH: 3aBHCE O]l KOHLIEHTPAaIL[1]e
HATPUjyMa Yy IUIa3MHU



Tupeonana xie3aa

CMemTeHa ucno U UCIIPE JJTapUHKCa
HMma nBa j100yca nmoBe3aHuX UCTMYCOM

Tupeonaun Goankynn Mpou3BoAE TUPEOUTHE XOPMOHE
— Tupoxcun unm terpajonotuponut (T,)
— Tpujonoruponus (Ty)

* O6a noBehaBajy nHTe3uTeT 0a3aJIHOI MeTA00JIM3MA,
CTUMYJIMIITY CMHTe3y NpoTenHa, mopeharajy ynorpeoy
IJIMKO3€ M MAaCHUX KMCEJIMHA 3a poaykuujy ATP-a

[Tapadonukynapue henuje wiu C-henuje npousBose
KAJIUTOHUH

— Cmamyje Ca* y KpBM TaKo IITO HHXMOUPA PEANICOPIIIH]Y KOCTH]Y
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KoHTpoJ1a cekpenyje THPeOMAHUX XOPMOHA

— Tupeorponun ociiodahajyhu pakrop
(xopmon) (TRF mau TRH) u3 xunoranamyca

— Tupeo-crumyaumyhu xopmon (TSH) u3
aJICHOXUITO(DU3E
— Crama y xojuMa e noBehana morpe0da 3a

cuHTe3oM ATP oBoze 10 mopacTa ceKperyje
TUPEOUTHUX XOPMOHA



@ Low blood levels of T,
and T, or low metabolic
rate stimulate release of

J Hypothalamus

© TRH, carried

by hypophyseal ~|
portal veins to I
anterior pituitary,
Stmulates 10 Elevated
release of TSH 1 b gl Giss osf
by thyrotrophs 1 TRH and
I TSH
A (negative
: feedback)
€@ TSH released into Anterior :
blood stimulates pituitary ]
thyroid follicular cells 0

O, anaT,

- released into
Thyroid g% blood by
follicle &8 follicular cells

Actions of Thyroid Hormones:

Increase basal metabolic rate

Stimulate synthesis of Na*/K* ATPase

Increase body temperature (calorigenic effect)

Stimulate protein synthesis

Increase the use of glucose and fatty acids for ATP production
Stimulate lipolysis

Enhance some actions of catecholamines

Regulate development and growth of nervous tissue and bones

Figure 18.12 Tortora - PAP 12/e
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DYHKIM]a IITHATACTE XKJIe3/1e:

OCTBApYy]j€ €€ KpO3 HEKOJHUKO KOpakKa:

° CHHTE3a U CeKpeluja XOpMOHa

° IpeHoc XOpMOHa JI0 IUJbHUX hennja

° BE3MBalbhe 34 pelenTope Ha IMJbHUM henrjama
* OMOJIOIIKO /IejCTBO TUPCOUJTHUX XOPMOHA

° pasrpajimby U eJIMMUHALIA]Y XOPMOHA

° peryJamnujy KOHIICHTPaIH]je TUPESONTHHUX
XOpMOHa (IToBpaTHA CIIpera)



Peryjnanmja cHHTE3€ THPEOMITHUX XOPMOHA
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JlejctBo TSH Ha THpeonuTe

* TSH ce Be3yje 3a TSH penenTop 1 aKTUBUIIIC
CH3HUMC.
— CAMP noxkpehe:
* AKTMBHHU TPAHCIIOPT JOAUIA
* cuHTE3y THpeortooyauHa (Tg) y ER
— Tupeonepokcuaasa (TPO) omoryhasa:
* KOHBEP3U]y JOAUAA Y JOI
* yrpaJmby joaa y THpO3uH U 1J (Koaoun)
— JIN3030MCKH eH3uMu oclio0ahajy:
* T4/T3



YTHaj] KoJJHYHMHEe joaa Ha rpahy u
(PYHKIU]Y IITATACTE KJIE3e
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YTuiuaj koJuuuHe joaa Ha rpal)y u
(PYHKIHU]Y IITUTACTE HKJIE3/1e

IIoBehan yHoc joaa:

— WHUIIA]aJHO JIOBOJM /10 nmoBehane cuHTe3e TUPCOUTHUX
XOpMOHa (710 ONITMAJIHOT HUBOA)

— Hakon Tora, n3azuBa MHXUOULU|jy opranudurkanmje joaa u
CHHTe3e Xx0pMoHa (MHEXuOMIMjoM cTBapawa H,O, y
tupeonutuma), \\Wolff-Chaikoff effect

Koa eyrupeonaHux ocoda, egexar je nmposiasan
(cMamYyje ce TPaHCIIOPT M caAp:kaj joda Y TUPSOLMTHUMA) U
HaCTaBJbda CHHTC3d XOPMOHaA

Kox oco0a ca sarenTHoM Graves-oBom 00J1€CTH H
IMOJIMHOI03HOM CTPYMOM Moxe Ja nzazose Jod-Basedow
eekar

Kox oco0a ca ayTOMMYHCKHUM THPEOUTUTHCOM
MJIM IUCXOPMOHOTEHE30M: JOJUIOM HHAYKOBAaHA XUIIOTUPEO3a



Cekpenuja THpeOUIHUX XOPMOHA

* TUPOKCUH (T4)

— pHeBHO ce u3myur oko 100 nmol (75ug)
— T1/2 =8 nana

* TpUjoATHPOHHH (T3)
— JHEBHO C€ M3JIyuH oko 5 nmol
— HajBehu neo, 80% HacTtaje nepudepHOM KOHBEP3U]OM

— MOCTOj¢ 2 €H3UMa AejoruHa3e (CEICHONIPOTEHHA3E) KO
oapaciux u 1 y ¢heTanHoM nepuogy

— T1/2=1-1,5 nan



TpancmopT THpeOMTHUX XOPMOHA

* Bumie og 99% T4 u T3 Be3ano 3a nporenne
miiazme (caoooaHo 0,03%, oganocHo 0,3%)

— oMoryhaBajy JI€10 THPEOHUTHUX XOPMOHA

— cIpevYaBajy OPEKOMEPHO ACJCTBO HA LIUJbHE
henuje

— cOpevyaBajy ryOMTaK XOpMOHA 13 [UPKYJIAlH]e
* TpaHCIIOPTHHU NPOTEUHM:

— tupokcuH Be3yjyhu rmooynun (TBG): 70%

— anoymuH: 15-20%

— TpaHcTUpeTHuH (mpeanoymuH): 10-15%



KoHBep3uja THPEOUTHUX XOPMOHA
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JlejcTBO THPEOUIHUX XOPMOHA

* BE3HMBAHKEM 32 HYKJIeApPHE pelentope,
AKTHBUIIY T€HE KOJU KOTPOJIHUIIY CTBAPAHE
CHEPIuje

* BE3y]y Ce 3a MUTOXOH/ApKje, moBehaBajyhu
ctBapame ATP

* MCNOJbABA]Y KAJOPUTIeHHU ederar



JlejcTBO THPEOUIHUX XOPMOHA

Ty——=T; Cytoplosm

T P Proteins for
growlh and
maturahion

UCP
'c T Mitochondria T Other enzymes
-ATPoso T Respiratory enzymes P
¥,
T O; consumption U T Metobolic
rale
% Subiotes ; ; ;
1CO, T Thermogenesis
T Cardioc cutput T Food intoke T Ventilation T Sweating,
T Ventilation T Mcbilizakion T Urea insensible
of endogencus T Renal function  woer loss
carbohydrate L Muscle moss

protein, fot L Adipose fissue



JlejCTBO THPEOUTHUX XOPMOHA

oJcTU4y (DYHKINM|Y CBUX OpraHa

y MaJIUM J03aMa Aey]y aHa0oJInuKu, a Y BEJIUKUM
KAaTA00JINUKH

HEOIIXOJHH CY 3a Pa3B0j MO3I'a U OJIPKABABE TeJleCHe
TeMIeparype,

noBehaBajy MOTpOLIBY eHepruje U KUCEOHNKA U
CTBapamkhe PEAKTUBHUX OOJIMKA KMCCOHHUKA

HA CPIY MMA]y U3PAKEHO HHOTPOITHO U XPOHOTPOITHO
JEIIOBAE

yOp3aBajy MOTHJIUTET IpeBa
noBpehaBajy pecopnuujy KomraHe Mace
yop3aBajy MUIIMhHY KOHTpPaKIMjy ¥ peJaKCalujy



Ilopemehaju pyHKkuMje muTUTACTE
AKJae3ae



Ilopemehaju pyHKkIHMje mruracre skiaesae

* XUno(yHKIM]a IITATACTE XKIIC3/IEC
(XHMIIOTHPEO03a)

* Xunep(@yHKIMja IITUTACTE KIE3AE
(XHUIepTUpeo3a)



Ilopemehaju pyHkuMje muTUTACTE
JKJIe3/1e. XUIIOTHPeo3a

XHUnmoTupeosa je:

* CTAE HACTAJIO KAo IMOCIeaunIIa
HeA0CTAaTKA epexkara THPOUIHMX
XOPMOHA 300r:

—CMalkbCHOI CTBapamkma M ocjiodahama
XOpMOHa

—pe3ucTeHInje nepu@epHux TKUBA Ha
I€]CTBO XOpPMOHA



Ilopemehaju pyHkuMje muTUTACTE
JKJIe3/1e. XUIIOTHPeo3a

—Mukcenev (paHuje CMHOHUM 34
XHUIOTUPEO3Y) OMHOCH CE Ha IPOMEHe
KOsK€ 1 MMOTKOKHOT TKHBA KOJ€ CE
BHha]y KOJ MamyjeHara ca TeIIKAM
OO0JIMKOM XHUIIOTHPEO3E



Ilopemehaju pyHKkIMje IuTUTACTE
AKJIe3/1e. XUIIOTHPeo3a

ETnosomka moaesia XumoTupeose:
* KoHreHuraJiHa XMIIOTHUpPEO3a:

— Amaszuja, XMIoIUIa3rja U eKTOIH]a IITUTACTE KJIIE3/E
— JledexkTn y OMOCHHTE3H U/WIH JIE]JCTBY XOPMOHA
* CreyeHa XHIIOTHPEO3A:

— AyTOHMYHCKA 00JIeCT IITHTACTE Kjae3/1e (AyTOUMYHCKH
THPEOHTUTHC)

— Texak nepuIuT joa y uCXpaHu

— AoOnanuja Tupeouseje (XUpypllke HHTEpBEHIIU]E, pajaujaiyja UT/. )
¢ MC}IHKaMeHT(BHa XHIIOTHPEOo3A.

— Jon, PTU, MMI, K-niepxsiopar, Tuonujanar, JIutujym



Ilopemehaju pyHkuMje muTUTACTE
AKJIe3/1e. XMIlepTUpeo3a

* Tupeorokcukosa

— Crame noBehaHe KoOHIIEHTpaMje THPEOHUTHUX
XOpMOHA y KpBH (300T IToBehaHe NpoayKIuje y
IITUTACTO] JKJIC3H, OCI00alhamka HAKOH pa3apama
IITUTACTE KJIC3/I€ UM JaTPOTr€HO)

* XHneprTupeosa

— Crame noBehaHe KOHIIEHTpalM]€ TUPECOUTHUX
XOpPMOHA y KpBH 3001 l-uxoBe nosehaune
NPOAYKIMje Y INTUTACTO] KJIIe3AU



Ilopemehaju pyHkuMje muTUTACTE
AKJIe3/1e. XMIlepTUpeo3a

ETHo/10111KAa 10oae/1a XMIepTupeose:

 IlpumapHa xuneprupeosa

— AyTouMyHCcKa 0ojiecT mruracre kiaesne (M. Graves,
nudy3Ha CTpymMa ca OpOUTONATH]OM )

— Tokcuunm agenoM (Adenoma toxicum)
— MynTrHOIyIapHa TOKCUYHA CTPyMa

* CekyHaapHa XuIIepTHPE03a
— TSH nponykyjyhu ageHom xumnodusze
— Pe3ucrennuja Ha THPOUIHE XOPMOHE

* Ocrajo
— Cy0akyTHU TUPEOUTUTHUC
— JarporeHo (nmpumena L-THpokcrHA)



AYTOMMYHCKA 00JIeCT IITUTACTE JKJIe3/1e
(AITD)

AYTOMMYHCKA 00J1ecT: OArOBOP UMYHCKOT
CHCTE€MA HA CONICTBEHE AHTUTCHE (IITUTACTE
KIIE3EC)

NMYHCKHM MeXaHU3MHUMA MOCPeIoBaHA
nH(pIIaMaTOpHa O0JIECT

3amTo ce pa3Buja HMYHCKH OATOBOP NPOTUB
CONCTBEHUX THPEOUTHUX AHTUIEHA?



OCHOB 32 HACTAHAK AYTOUMYHCKHX
0oJiecTH

Auloimmune
discase




Yiaora renerckux gpaxkropay AlTD

e Yumenuue:

— paznuuute hopme AITD ce jaBipajy y ucroj
HOPOAMIH

— KOO MOHO3MIOTHHMX 0JiM3aHAIA JaBJba]y C€ 3HATHO
yelnhe HEro Koa IU3UTOTHUX OJIn3aHala

— KOJ HEKUX 0Cc00a, jean 00JIMK npejaasu y JIPpyru

* AITD je myarudakropcka 0osiect, Ynju
KJIMHAYKH OOJIMK MpEICTaBJba pe3yJITar
MHTEPAKI]€ T€HETCKUX (pakTopa U (pakTopa
CpEIMHE



Yiaora rena MHC koMIiekca y HAaCTaHKY
AITD

3a Graves-oBy 00J1eCT:
— HLA B8 u DR3

e 33 Hashimoto tueonauruc:

— HLA-DR3, HLA-DRS5 u u3secunx HLA-DQ
ajena



Yaora rena u3Ban MHC kxomniiekca y nacranky

AlITD

['eHu YapyxeHocT ca oonenihy Mexanuzam
AIRE AyTOUMYHCKH IIOTUECHAOKPUHU CMmameHa ekcrpecuja
CUHIPOM TKUBHHUX A( Y TUMYCY
Fas, FasL [Toka3zaHO y eKCIEpUMEHTAITHUM Heycnemmna
MOJIeIuMa eJIMMUHALU]A
AYTOPEAKTUBHUX
Jum@ouura
Foxp3 ITopemehaj umyHcKe perynaiuje, Henocrarak
IL2 IL-2Ra 8 MOJIMECHAOKPUHONATH]a peryjaropuux T

JuMdouura




Ilopemehaju neHrpajHe u nepudepHe
TOJICPAHIIU]e

* nopeMehaj neHTpajiHe ToJIepaHIHU]e

— AIRE (engl. Autolmmune REgulator): TparckpummoH
(GaKkTOp KOjU PETYIUIIE SKCIIPECH]Y BAXKHUX ayTOAHTUTCHA Ha
THUMYCHUM MEAYyJapHUM eIUTEITHUM henrjama

* mopeMehaj nepudepHe TosiepaHIuje

— Fyﬁl/ITaK AHEPIUje (0osbe MPOLECOBamhe AHTHICHA,

EKCIIpecHrja KOCTUMYJIATOPHUX MOJIEKya, 0cio0oheHu
IUTOKWHMU)?

— nopemehaj nesenmje (akrupanujom nsassane henmjcke
CMpPTH, Tj. anionTo3e)?

— nopemehaj cynpecuje (pynxuuje T perynaropHux
aum@oITa, HejocTarak MHXuOUTOopHUX muTokruHa IL-10 u

TGFB)?



Ilopemehaju neHTpaJiHe TOJIEPAHIIM]jE HA
THUPEOUIHE AHTUICHE

* TKHBHO-CHEHU(PMYHU aHTUICHU CY €KCIIPUMHUPAHU
Ha MeAYJAPHUM enuTeJJHUM henjama

* CKCIIPECH]a TKMBHO-CIICHU(PUIYHUX aHTUI'CHA 10

KOHTPOJIOM I'€Ha 3a TPAHCKPUIIIHOHH (DaKTOP,
AIRE



Ilopemehaju neHTpaJiHe TOJIEpaAHIIU]e HA
TUPEOUIHE AHTUICHE

AYTOMMYHCKH MOJUECHIOKPUHU CUHIPOMM

* AYTOMMYHCKH NMOJUEHAOKPUHHU CUHIPOM
™I 1

— myTtanuja AIRE rena

— peTKa MOHOT€HCKa 00JIECT, UCII0JbaBa CE y ACYJEM y3pacTy

— JaBJba CE BUILIE OpTraH-CHCHU(PUUHUX ayTOUMYHCKHX 00JIECTH
— MPHUCYTHA ayTOAHTUTEIAa HA MHOT€ ayTOAHTUTEHE

— XpOHMYHA MYKO-KyTaHa KaHAuJIhja3a

* AYTOUMYHCKH NOJUECHAOKPUHU CUHAPOM

THII 2

— koMmOuHanuja Amguconone oonectu, AITD nnm tuna 1
nvjadereca, uin ooe 00JIeCcTH



Ilopemehaj pynxkuuje peryaaropaux T
Jumponura?

* Kog ocoba ca AlTD nokazano je cmameHe
opoja perynaropuux T gumdonura y
nepudepHoj kpBu (HopmatHo 5-10%)



IloBe3aHOCT moJia ¢ca ayTOUMYHCKHAM
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JeBujanuja uMyHckor ogrosopay Al TD

aHTU-TQ anTUTENa

auta [SH-R
autu- | PO anTturena aHTUTENA
autu 1 SH-R anturena (cTumynmuryha)
(naXuOMIIYha)
Hashimoto Graves-oBa 6ojiecT
THPEOMTUTHUC
(xumepTupeosa)

(XHIIOTHpPEOo3a)



AYTOMMYHCKA 00JIECT IITUTACTE
AKJIe3/1e

OpOuromnaruja



IlaTorene3a GGraves-ose 0oJiecTu

e (Graves-osa 0oJ1ecT

— ayTouMyHcKa. ctuMyiauinyha IgG anTuresna
npotuB TSH penentopa (LATS)

— XUCTOJOIIKU: “‘mpeBuine MoJanKyJIapHUX
heauja, npemaJso Kojaouaa”



IlaTtorene3a Graves-oBe 00J1eCTH

STULAT NG AUTOANT IBODNES (Graves' d sease )
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I1aTou3no/I01IKE ITOCTC NI
BUIIKA THPEOMTHUX XOPMOHA

* XHUnepMeTadoJu3am

* noBchaHa cuHTe3a 0eTa-aJipeHePruuYKux
peuenTopa, CAMITOMH Y 3HaIy ImoBehanor
TOHYyCa CUMIIaTUKYyCa

* noBechaHa konmenrTpanuja I SHR anTHuTe A,
EKCTpaTUpeOouIHEe MaHUPecTaluje (THpEOUHA
OopOHMTOIIaTH]a U AepMaTonaruja)



I1aTou3no/I01IKE ITOCTC NI
BUIIKA THPEOMTHUX XOPMOHA

* XMIIePMeTa00/IU3aM:
— noBehaHe moTpede 3a EHEPrujom

— HCKopHIIhaBamke €HEPreTCKUX PEe3€PBU (YIIPKOC
YHOCY, IALIM]EHT I'yOM Yy TEJIECHO] TCKUHU )

— nmoBehaHo cTBapame TOILIOTE (KOXKa TOIIA U
BJIAKHA)

— noBehaHa pasrpaama INIMKOreHa, OelaHYeBUHA U
MacTH (IJIMKOHEOT'CHE3a)



I1aTou3no/I01IKE ITOCTC NI
BUIIKA THPEOMTHUX XOPMOHA

* noBehaHa cuHTe3a OeTa-aJipeHePruIKnx
penenTopa, CAMOTOMH U 3HaAIM ITOBehaHOT
TOHyCa CUMIIATHKYCA:

— yOp3aH IyJiC
— nmoBehan YaapHu 1 MUHYTHH BOJIYMCH,

— CMambEH Iepu@epHU OTIIOP (AUBEPTrEeHTHO
nopehame KPBHOT IPUTHUCKA)

— nnoBehaH ToHyc mumunha, xuneppedaekcuja u
TPEMOP
— yop3an motwiuteT I’ U'Ta u qujapeja



IlaTo(pu3nosoruja eKCTpaTupeoOuIHMX
manudecranmuja Graves-ose 0osecTn

* noBehana konnenTpauuja I SHR anTuTena,
MH(IAMAaTOPHE €KCTPATUPEOUTHE
MaHH(EeCcTaIH]E:

— TUpeouHa opouTonaruja (MadIaManmja
EKCTPAOKyJIapHUX MMUIIIMNa, MACHOT ¥ BE3UBHOT
TKHUBA)

— TUpeouHA Aepmaronaruja (MH@IamMamnmja
ICPMAITHOT CJI0Ja KOXKE, aKyMyJialuja
MYKOITIOJINCaxapraa)



Tupeorokcnkosa u
Xuneprupeosa?



Tupeoroxcukosa

Crame y koMe J€ nopehana KoHIenTpanuja
THPOUJTHUX XOPMOHA Y KPBH 300T":

—noBehaHe npoaykiuje y ITUTacTo] XKIIC3 U
UJIN

—oclio0ahama HAKOH pa3apama IMITUTACTE
KIIe3]1e

WJIN
—jaTporeHo



ETHonmaroreHe3a THPEOTOKCHKO3E

Yecrte dpopme (85-90% dukcanuja
. 131 ¥Y3pok
nanujeHara) J
Hudy3Ha ToOkcu4yHa cTpyma IgG anTutena Ha Koja ce Be3yju u
ca opouronarujom (M. [ToBehan AyToTpajHo aKkTUuBipajy G-poTenH
Graves) TSH penenTora
AyTOHOMHA NMPOAYKIIUja TUPOUTHUX
TokcuuHa XOpPMOHA OJ] CTpaHe
MYJITHHOJYJIApHA CTpyMa [ToBehan XUMEePPYHKINJCKUX HOAYCA Y
(M. Plummer) KOJIMYMHHM JIOBOJHHO] Ja JTOBOJE 10
xurepPyHkiuje
Ocnobahame Beh cuHTeTHCAHUX
TupeotokcuuHa daza
CHmxeH TUPEOUTHUX XOPMOHA TOKOM
Cy0aKyTHOT TUPOUIUTHCA
JIECTPYKTUBHE (Da3ze TUPEOUTUTHUCA
AyTOHOMHA NMPOAYKIIHU]€ TUPOUTHUX
XOpPMOHA O] CTpaHe
ToxcuuHa YHHUHOI03HA xunepyHKIHM]CKOT HOTyca
4 s [ToBehan PPy HKIIH] AYeay

cTpyMma - TOKCUYHHU aJICHOM

KOJIMYMHM JOBOJHHO] JIa IOBOJIE 10
xurnepPpyHkiuje




XHIIEePTUPEO3A

Crame y koMe J€ nopehana KoHuenTpanuja
TUPOUJTHUX XOPMOHA Y KPBU 300T lbUXOBE
nosehane npoaykimje y MTUTACTO] JKIC3/IH.



Ilopemehaju pyHKkIMje mITUTACTE
AKJIe3/1e: XMIlepTUpeo3a

Xuneprupeosa je KIMHUYKO CTakE KOJ€
KapaKTEPHIIIE:

— nosehame KOHIeHTpalllje TAPOUTHUX XOPMOHA Y
kpBu (300r moBehanor cTBapama y MITUTACTO)]
KIIe3/11)

— nipaheHo moBehanom akTuBHOIIhY THPECOUTHUX
XOPMOHA y nepudepHuM TKUBUMA

— IIpHU YEMY CEeKpelHja TUPOUIHUX XOPMOHA BHIIIE
HHje 10/ PeryJaropHoM KOHTPOJIOM XHIIOTaIaMo-
XUNO(PHU3HOT CUCTEMA



KianHnuke nujaemMe

* XunepMeradoInuYKo/XunepajapeHepruixko
KJIAUHUYKO CTaH€

U/
* TUPEOTOKCUKO3A
U/ UIu

* XHnepTupeosa



XUnepMeTadtoInYKo/XunepaapeHepruuxko
KJIAMHUYKO CTaHe

* nosehame 0asajgHor MmeradosusMa 'y  (PU3HOIOLIKUM
yYCJIOBHMA!

® HAKOH y3UMama XpaHe
® yCJEJ MPOMEHE KIIMMAaTCKHUX YCJIOBa
® y 3aBHCHOCTH O]I y3pacra
e y TpyaHohu
e yciien (U3UYKE AaKTUBHOCTH
® IIpU 3aMOpYy
® yCJeJ A€JCTBA CHAOKPUHUX (PakTOpa U
® yCJEJ aKTUBAll]€ CUMIIaTUKYyCa
* noBehame 0a3zajaHOr MeTa00JIM3MA Y MATOJOIIKHMM YCJIOBHUMA!
THPEOTOKCUKO03a
IpO3HUIIA
(heoXpOMOIIUTOM
nmo4yeTHa (aza XUIoTepMuje
TyMOPH
nujabeTecHa KeToalu,103a
CpuaHa MHCYUIIH]CHIIN]a



Xuneprupeosa (M.Graves)

AntiTSH R At (aatutena Ha penentop 3a TSH)

Jlyrorpajua crumyjanuja peuenropa 3a TSH Ha
THUpEOLUTHMA HakOH Be3nBame AntiTSH R At
Xunep@yHKUMja ca XunepnjiaasujoM THPOUIHOT
TKHBA

Moryh HacTanak:

— THPOHUAHE o(pTaamMonaruje u

— JaepMaronaruje



I1aTou3no/I01IKE ITOCTC NI
THPEOTOKCUKO3E

* IloBehame Dazannor meradosnsma (karadoIm3aMm)
— HMHTONEpaHLja TOIIoTe
— MpiaBJ/bEHE YIPKOC 100POM areTUTy
— CyO0deOpunHocT
— HepBo3a, HecaHuIa, pa3apaxJbUBOCT
* IloBehame Opoja agpeHepruyKUX peuenTopa
(moBehaHa 0CETJPMBOCT Ha KAaTEXOJIAMHUHE)
— Taxukapauja
— IIpe3HojaBame
— JluBepreHTHa apTepHrjcKa XUIEePTECH3HU]a
— TpeMop excTpemurera



“THPEOTOKCHYHA oJ1yja”

* Ilo :kMBOT omacHa ersaunepdanuja xXurnepTupeose:
— (peOpuHOCT
— JICJIUPHUJYM
— MUIIKMhHY rpYyeBH
— noBpahame
— JIMjapeja
— KyTHIIA
— KOMa

e JaBJba ce KO
— HCECJICYCHEC UJIN HereHOBHaTe XI/IHGPTI/IPGOBG

— KOJI MalljeHara ca XulepTupeo30oM U 0JaBOM HEKe
apyre akytHe dosiectu (iepedpoBacKyIapHU HHcgJIT,
aKyTHU MH(apKT MUOKapAa, nHPeKIuja, Tpayma, DKA)



IlaTorene3a Hashimoto rupeonauTuca

°* HHAYKIHU]A alloNTo3¢ TUPEOUTA

* e(heKTOPCKH MEXaHU3MHU LeJTyJIapHe
NMYHOCTHU (HUTOTOKCHYHHU T ITUM@OLUTH),
koje omrehyjy Tupeonute no |V tuny
IPEOCETIbUBOCTH

°* AHTUTUPEOUIHA AHTUTeEJIA, KOja OIITehy]y
tupeouute 1o |l Tuny npeocersbuBoCTH

— aKTHUBAIlA]a KOMILJIEMEHTA
— ADCC (K hemnuje)



Mexanu3mu omrehema THPEOHIHOT TKHBA Y
Hashimoto Tupeouaurucy

* UHAYKIIHM]Aa anonro3e

— T mumbountn exkcnpuMupajy Fasl. koju pearyje
ca Fas na TupeonuTMAa U YHIYKY]€ allOITO3Y
THPEOLIUTA



Mexanu3smu omirehema THPEOMTHOT TKMBA Y
Hashimoto tupeongurucy

* NUTOTOKCHYHHU T aumdponuTn

— ocnooOahame nepdopuna u rpanzuma u3 T
naM@onuTa

— T mumporuran nutoxnau (TNF) mory omrerntn
THUPEOLUTE TUPEKTHO



Tox Hashimoto TupeouauTuca

reHeTckm paKTopm dakTopu cpeaviue
(HLA-DR renmn, T-cell mopemehaju) (jom, BUpycHe MH@eKIje,
TUOLVjaHar,
\ OKCHUJIATVBHU CTPeC)
ayTOMMYHOCT

(ryOutax self-rosepaHiinje)

g

AYTOMMYHCKHM TUPEOMIANTNMIC

o

CY6KJII/IHI/I‘IKa XUIIOTNpEO03a

4

MaHMdecTHa XMIoTHpeo3a

Duntas LH, Nature Clinical Practicce ENDOCRINOLOGY & METABOLISM , Aug 2008.



Tox Hashimoto TupeouauTuca

% Thyrocyte performance
100 -

Genetic Susceptibility
Environmental Factors

Subclinical Hypothyroidism

Overt Hypothyroidism




IHocTIapraJHu THUPEOMIAUTHC

noaTun Hashimoto TupeonauTHca
oko 10% »xeHa mocJie mopohaja (6 mHen. — 6 mec.)

npeaucno3unuja: Graves-osa 6oxect, Hashimoto
tupeonaguTuc 1 DM tui 1

AHTU-THPCOMIHA aHTHUuTe/Ia IIpPUCyTHA

HAKOH ONMOPAaBKAa, MOKe Ce IOHOBO jABUTH Y
HapeaHo] TpyaHohu kox 75% keHa

npoJjiazHa (aza TUPeoTOKCuK03e, a Koxa 25%
oOonenux Moryha kacHuja TpajHa XUIIOTUPe03a



IHopemehaju pyHKIMje mITUTACTE KIIE3A€ Y
ayrouMyHckoM (Hashimoto u arpoduunom)
TUPECOUTUTUCY

Tpu moryhHocru:

* y mo4eTKy 0e3 nopemehaja @yHkuuje, moryha
(paza THPEOTOKCHUKO3€, 4 KACHH]€ CYOKJIMHUYKE
1 KJIMHUYKA MaHU(eCTHe XUIIOTHPeEOo3e

* OCTENEHO CMalkbelh¢ TUPEeOUaHe (PYHKIH]je, Ca
HACTAHKOM CYOKJIMHMYKE 1 KIUHUYKHA
MaHU(eCTHE XUIIOTHPEOo3e

* CHOpP ayTOMMYHCKH MPOIIEC, Ca NOCTEIECHOM
NECTPYKIIA]OM THPEOUIHOT TKUBA, 0e3
nopemehaja tupeorane GyHkuuje



IlaTopu3noTonike mocjaeauie MambKa
THUPEOUTHUX XOPMOHA
Thyroid Vi '

« Thyroid Disease Can W’
Have Widespread Effects ‘; '
Liver '

e Increased LDL

Brain

* Depression

 Decreased Concentration
» General Lack of Interest

Cholesterol
. El_evlated y Heart

Trig 3_"39“ €s - Decreased Heart Rate
Intestines « Increased/Decreased

Blood Pressure
» Decreased Cardiac
Output

l/’ @ % Kidneys
 Decreased Function

« Constipation
* Decreased Gl

Activity

Reproductive

Y\
System @’/\j
v

\1
x 1 7 « Fluid Retention and
LE Edema

* Decreased Fertility
» Menstrual Abnormalities

» May Harm Development of Infant



IlaTou3noIonike Mmocjaeauie MambKa
THUPEOUTHUX XOPMOHA

ycIopeHa pa3rpajamba MyKoIojaucaxapuaa, tHQUITpupajy
ICPMHUC, 3aJIpKaBajy BOIy U HACTaj]y €AeMH (MUKCEIEeM)

YCIIOPEHO NMpeTBapamke KApOTeHA Y BUTAMMH A, HaKyILbabhe
KapOTEHOMHOT MUIMEHTA y KOXKH (>kyhkacta 00ja)

ycnopeHn metadosm3aM (MHTEIEKTYallHE U MOTOpHE (DYHKIIH]E
yCIHOpEHe, XUIIOTEPMH]a, KOxKa CyBa U XJIaJHa, ITallijeHTH J00H]a]y
y TE€KUHH)

CMalmheHA CHHTe3a 0eTa-aJpeHepruuKuX penenTopa, CMameH
TOHYC CUMIIaTUKyca (OpaauKapanja, CMalkbeH MUHYTHH BOJYMCH
Cplla, CMak€H MOTUJIMTET I[pEeBa U KOHCTHUIIALIM]a, CMAHCH
MUIIHMHHYA TOHYC U XUIIOpEe(IeKcH]ja)

Haja3 OpaguKapaMje U XMnorepMuje — MUCJIMTH HA
XUIIOTUPEO3Y



IlaTorenesa MmukceaemMma

noBehaHa nepMeaOMIHOCT Kalujapa
yCcHopeHa HUpKyJalurja aumdpe

IToBehame cagpskaja MyKonoancaxapuaa y
MHTEPCTUIIN]CKO] TEYHOCTH (XH]JaIypOHCKA
KMCEIMHA U XOHJIPOUTHH cyidar b)

“3apo0JsbaBame’” HATPUjyMa, IIPOTEHHA U BOJE




KIMHNYKA CJIMKA XUIIOTHPEOo3e

XUNOTUPEO3a J€ MOJAMYKIIa 00JIECT KOja
C€ pa3BMja IOJAKO, HABUKAaBa U
MAalM]CHTA U BbETOBY OKOJIMHY Ha
CBOJ€ MOCTO]alkbE, CYPOBO OTYIJbY]E
MalM]€HTAa, a CBE UX YJbYJbKY]E Y
HE3aUHTEPECOBAHOCT.



Tymopu mTuracre xjiaesae

beHurau

— DonuKynapHU aACHOMHU
Majauram
ITopekna donukyaapuux heauja

— [armmmapau KaprimHOM

— DoNMKyIapHA KapIimHOM

— Jlome agudepeHTOBaHU KapLIMHOM
— HeaudepentoBanu kapiimHOM (aHAILUIACTUYHH )
[Topekia C-hesuja

— MenynapHu KapiiHOM
[IppuMapHOT HeenTeJHOT MopeKIa
— JIumdomu, capkomu
CeKkyHaapHu



Tupeonanun
TYMOPH




3ana/bela HITUTACTE JKJIE3A€

* TupeonaurTuc: 3ammabemhe MITUTACTE KIIE3E

* Ilonena 1o ToKy:
— AKYTHHU: U3a3UBaYH OAKTEpH]E
— Cy0akyTHI: U3a3MBAYM 3aM1aJbEHA BUPYCHU

— XPOHUYHN: AYyTOUMYHCKO 3aI1aJbEHE



AKYTHHM THPEOHUIUTHC

PeTko, THOJHO 3ana/bere

Y3pouHuiy: 0akTepuje, IJbUBUIIE, padvjalyja HAKOH
npumene J-131, mexkoBu (aMHUOIapOH)
boJ1, HpBEHNJI0 ¥ 0TOK Y IPEAEITY IITUTACTE

XJe3ne, aucdaruja, MOBUIIICHA TEMIIEpaTypa U Ipyru
CHCTEMCKH 3HaI HHPEKLIuje, TnMpaaeHonaruja

Tepanuja 3axTeBa IPUMEHY AHTUOMOTUKA U
XAPYPIIKHA TPETMAH



Cy0akyTHHu THpeouauTuc (de
Quervain)

° I'panyJioMaTo3HO 3ana/beme MTUTACTE KIIE3E
M3a3BaHO BUPYyCHMA

 MuunmjanHo: necrpyknuja doaukyna (y3
ocinobahame TG u T3 u T4 — xunepTupokcuHeMuja),
3aTuM: (haza ornopaBKa y3 pa3B0] TPaH3UTOPHE
XUIIOTUPEO3E

* CMMITOMM M 3HAIM CYOAKYTHOT TUPEOMAUTHCA:
00J1, TOBHUIIICHA TEMIIEpaTypa, CACTEMCKH 3HAIH
MH(DEKIHU]EC, MO3UTUBAH OMOXYMOPAIHU CUHIPOM
3alajbekha, HUCKa (pukcanuja J-131, nHuIMjaaIHo
3HAI XUIIEPTUPOKCUHEMHU]E, 3aTUM XHUIIOTHPEO3€E



Xpouununu Hashimoto Tupeonautuc

°* HHAYKIHU]A alloNTo3¢ TUPEOUTA

* e(heKTOPCKH MEXaHU3MHU LeJTyJIapHe
NMYHOCTHU (HUTOTOKCHYHHU T ITUM@OLUTH),
koje omrehyjy Tupeonute no |V tuny
IPEOCETIbUBOCTH

°* AHTUTUPEOUIHA AHTUTeEJIA, KOja OIITehy]y
tupeouute 1o |l Tuny npeocersbuBoCTH

— aKTHUBAIlA]a KOMILJIEMEHTA
— ADCC (K hemnuje)



Canp:kaj

OyHKIHM]a XUIIOTadaMyca U Xunoduse

ITopemehajn pyHKIIM]E€ XUIOTadamMyca

ITopemehaju pyHkM]Ee aieHOXUIIODU3E:
XUOO(PyHKIM]a U XUNepPyHKIH]a
ITopemehaju pynkmje Heypoxunoduse:
XANO(MYHKIM]a U XUIICPPYHKIIH]a
@dyHKIM]a LITUTACTE KIIE3OL

ITopemehaju pyHKIH]E IITUTACTE KIIC3IE:

eruonarorene3a AUT/I, xunorupeose u
TUPEOTOKCHUKO3E



