IHopemehaju pyHKIH]E
CHIOKPHHOI cucTEeMAa 2

IlapamnTuracre xKJjae3ae
Hanoyope:xHe kie3ae
I onane

ooueHT ap Meuua lNetposuh



Caapxkaj

* [lopemehaju QpyHKIM]E MapalITUTACTHX KJI€3/1a
(XumnorapaTupeo3a U XuIeprapaTupeosa)

» Ilopemehaju dpyHkuuje kope HagOyoOpera (CMambEeHO
1 1oBehaHo JIydeme allIoCTepOHa, KOPTU30J1a U
aHJIPOTrCHA)

» Ilopemehaju pyHkIMje cpxu HaaOyOpera
((beoXpOMOLIMTOM)

e Ilopemehajn pyHKIMje roHaga (CMambeHA U
noBehaHa (pyHKIIM]a TeCTHCA, CMakbeHA U IToBehaHa

(yHKIIH]a OBaprjyMa)



Ilapamruracre xKJjie3ae

Parathyroid
glands (behind
thyroid gland)

LEFT SUPERIOR
PARATHYROID GLAND
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Chief cell

Oxyphil cell

[P 240x

(b) Parathyroid gland

Follicular cell

Parathyroid
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Parafollicular cell
Thyroid
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Parathyroid
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(d) Posterior view of parathyroid glands
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(a) Posterior view
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(c) Portion of the thyroid gland (left) and parathyroid gland (right)
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IlapamTuracre xKjie3ae

* Hajuemrhe nBa mapa yTUCHyTE y3 JI00yCe
[ITUTACTE XKIIC3IE
* ITapaTupeouanu xopmon (PTH)

— I'maBHU perynarop MeTadoan3Ma JOHa Kalllli]jyMa,
dodopa n maruesnjyma y KpBu

— IloBehaBa Opoj 1 aKTUBHOCT OCTEOKJIACTa

— IToehaBa pecoprmiujy KocTujy

« Huso Ca™ y KpBU JUPEKTHO yTHYE HA
cekpenu]y KannqurtonnHa u PTH



Ilapamruracre xKJjie3ae

Chief cell Increased
(parathyroids) KIDNEY  1q-hydroxylase
acnwry
BONE l
Osteoblasts /
l CALCITRIOL
OAFs
Increased Ca**
Osteoclast Osteoclasts reabsorption and
precursors PO,3 excretion
Bone resorption
Increased S
< Ca'and PO,
absorption

Increased blood [Ca*™] and [PO43‘]

SMALL INTESTINE



Ilopemehaju pyHkuuje

* Xumomnaparupeosa
— [lpumapHa xurornaparupeosa
— Ilceyno-xumonaparupeosa (pe3ucTeHIn]ja nepudepHuX TKUBA)
— CexkyHapHa XuronapaTtupeos3a (mocjieauia XuepKaalueMu]e)

* Xunepnaparupeosa

— Ilpumapna xunepaparupeos3a: mopeMehaj Ha HUBOy CaMHUX
KJ1e31a MoNyT aJieHOMa, KapliIMHOMa, XUIIepIia3uje
napalmTUTacTUX kie3aa (xunepnpoaykinuja PTH)

— CekyHjapHa XUIIEpHapaTUPE03a;: XPOHUYHA XUTTOKAIIUEMHU]a
(bu3nonomku oAroBop - nmopact npoaykiuje PTH)

— TepuujapHa xunepriaparupeosa

— Ilceynoxunepnaparupeos3a: ekronuuHa npoaykuuja PTH
(ko Masmx Tymopa miayha, 6yopera, jerpe, maHkpeaca)



IlpumapHa xunonapaTupeosa

* ETnonornmja:
— XMPYPIIKO oacTpameme ITTK,
— 3pavense,
— ayTOUMYHCKH IIPOLECH,
— UHPUITAPTUBHE 00J1€CTH



IlpumapHa xunonapaTupeosa

* [Tatodmusuonoruja:
O63upoM Ha pyHkumjy (Meradbommsam Ca*?)

— buoxemujcke npomene:
* XunokaJjuueMuja (CHMIITOMH Cy BE€3aHH 34
XUTIOKAIIIUEMHU]Y )
* Xunepdochparemuja
— Heypomumuhuau nmopemehaju:

* [loBehana Heypomummnhna pasapax/buBOCT (01
napecresrja 10 rpueBa MUIIMha eKCTpeMHUTETA,
OpOHXOCIa3aM M JJApUHIOCIIa3aM, a Y TEKUM CITy4ajeBUMa
reHEepaIn30BaHU TOHUYHO-KJIOHUYHH TPUYECBH ),

* npoay:xkeH QT uHTEepBaJ



CekyHaapHa Xunomnaparupeosa

* Hacraje xao mocjeaumna xunepKajiuueMuje:
— XurepBuTaMrUHO3a BUTaMHUHA /]
— Capkonpgo3za (noBehana ol xuapokcuiasza)
— Tupeorokcukosa
— Manurau TyMOpH KOCTH]Y
» Konmnenrparmja Ca*? je Bucoka, a
KoHueHrTpauuja P T H Hucka (HeratuBHa
[IOBpaTHA CIPEra)



IlpumapHa xunepnapaTupeo3a

* ETHoJioruja:
— ageHoM (81%),
— kapuuHoM (4%),
— XHUIIepIUIa3vja mapamTUTacTUX JKJIe3/1a
* Ilaropuszuonoruja:
— buoxemujcke npoMeHe: XunepkaiiuemMuja,
xunodocharemMuja, XunepKaaluypuja
* KVIMHMYKH CHMIITOMH Cy IOCJIeIAIIA:
— Xunepkanuuemuje (cmamweHa HMP)

— Xunepkainuuypuje (ca moryhHomrhy crBapama
OyOpeXHHX KaMeHalla)



IlpuMapHa xuneprnapaTupeosa

o XunepkaayueMuja J0BOAH JI0:

— Ilopemehaja nenonapusanyju HepBHUX henuja

— KonTpakije miarkux Muiinha KpBHHX CyJoBa Mo3ra ca
pa3BojeM HCXEMH]J€ M  XUINEPTCH3UMBHE  CHIE(aIonaTuje
(npahenu nopemehajuma CBECTH J10 KOME)

— IlTopemehaja cpuanor putma (KOMOPCKHX €KCTPACHCTOIA, YaK 10
(ubdpuIanyja), peTKO CIaCTUYKEe KOHTPAKIIK]€ MAOKap/ia

— XunepreHsuje yciaea cna3Ma IaTKuX MUIluha y 3ujay apTepuja
1 apTepuojia CMambEemha MPOTOKa Kpo3 Oyoper (y3 CTUMYJIALU]y
CHCTE€Ma PCHUH-aHTMOTCH3HH )

— CmameHe criocoOHOCTH OyOpera Ja KOHILIGHTpuIlle MoKkpahy, ca
HACTAHKOM MOJIMYPH]€ U JACXHUJIpaTaliuje

— Kanuudukamuje mexnux TknBa (mpu koHneTpanuju Ca*? npeko
4mmol/L)



IlpumapHa xunepnapaTupeo3a

e KIMHUYKHU CUMIITOMU:

— Heypomyckynapuu nnopemehaju: mumnhaa ciadocr,
aHopekcHja, noBpahamwe, ckpahen QT unTepsan (EKI))

— [lcuxuuku nopemehajy: eMolMOHaIHA HECTAOMIHOCT,
Jenpecuja, ICUX03e

— byOpexxHu ropemehaju: cMambeHa KOHIIEHTpalMoHa
CIIOCOOHOCT (TTOIMypHja, HUKTYpH]ja)



CexyHaapHa xunepnaparupeosa

* Hacraje 300or nopemehaja koju cmamy]y KOHIIEHTPAIIU]y
JOHU30BAHOT KaJIIIU]yMa Yy IJIa3MHu:

— MannyTpuiyja ca HeIOBOJbHUM YHOCOM BUTaMHUHA /]
M KaJllijyMa

— ITopemeha) y ancopnuuju aunujga (Majaancopiiyja ca
CTE€aTOPEJOM)

— Ilopemehaju meTabonu3zma Butamuna /[ y bonectuma
OyOpera

— Ilopemehaju metabom3Ma BuTaMuHa | mpu Tepanuju
HEKUM aHTHUKOHBYJI3UBHHUM JICKOBHMA

— Y XpoHU4HO] OyOpe:KHO] MHCY(PUIIH]CHILI] U



Tepuujanna xuneprnaparapeosa

* Hacraje kao nocieauia 1yrorpajHe
CEKyHJapHe XUIepnapaTupeose

* Ycien ayrorpajHe CTUMYNAL]e
NapallTUTACTUX KJI€3/1a HUCKUM
KOHIICHTpalijaMa KaJalyujyMa JT1y4YcCHEe
apaTxOpMOHA MOCTaHE ayTOHOMHO
(HE€3aBHCHO O] KOHIICHTpAallM]€ KaJalujyMa y
KPBH)



Canp:ka) mpe1aBama

Ilopemehaju miruracre xjesae
Ilopemehaju mapamruracre xkie3ae
Ilopemehaju HagOyOpeKHMX Ki1e3/1a

Ilopemehaju moyTHUX KJ1€e31a



HanoyopexHe skie3ae

* JIBa paznnuuuTa peruoHa (CTPYKTYPHO U (DYHKIU|CKHU)
— AJIpeHAJIHU KOpPTeKC (Kopa Haa0yopera)
* MUHEPaIOKOPTUKOUIN OAPKABA]Y XOMEOCTa3y
MUHEpaia

* [JIyKOKOPTUKOU M OJpsKaBajy XOMEOCTa3y INIMKO3€
— KOPTHU30JI

* AHJIpOreHM UMAjy 3Ha4ajaH MacKyaupajyhu epexr

— Jexunpoenuanapoctepod (DHEA) je jenuHo 3HayajaH Koj
YKEHCKOT M0JIa

— AlpeHajiHa MeayJia (Cpk Haa0yopera)
* IIpencraBsba MOI(DUKOBAHN CUMANTUKYCHU TAHTJIIMOH
AYTOHOMHOI' HCPBHOI' CUCTCMa

* [lojayaBa CyMnaTUKyCHH OJITOBOP

* XopMmoHHU: enuHePUH (aApeHATINH) 1 HOpEOUHEPPUH
(HOpaJipeHaJINH)



Hanoyope:xHe xiie3ae

Ny TR
P N
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epinephrine and
norepinephrine (NE)
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(c) Anterior view of adrenal gland and kidney (d) Subdivisions of the adrenal gland
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XOpPMOHM HAX0YOPEKHUX KJ1e31a

* MuHEpaTOKOPTUKOU TN
* Perynanuja:
— XomMmeocTase JoHa
* Kon3epBanuja (4yBame) HATpU]yMa
* Cekpenyja Kaadjyma
— KpBHU niputucak
— 3anpemMuHy HUPKyauIryher BoaymeHa (KpBH)

— Exckpennyy H*



0 Dehydration,
Na* deficiency,
or hemorrhage

v

9 Decrease in
blood volume

v

9 Decrease in Juxtaglomerular
blood pressure > cells of kidneys

®

/"

Lungs (ACE = Angiotensin
Converting Enzyme)
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XOpPMOHM HAX0YOPEKHUX KJ1e31a

| TyKOKOpTHUKOU U

Koptuzoi (XuapokopTU30H), KOPTUKOCTEPOH H
KOPTHU30H

Cekpenuja noa kontposiom ACTH (xunoduza)

Edextu kopTr3ona:

* (CrBapame IIyKO3€ KPO3 MPOILIEC TITYKOHEOTCHE3E
¢ HI/IHOHI/IBa Plasma cortisol

pg/100 ml
25—+

* Pasrpaawa nporenHa
*  OTHOpPHOCT Ha CTpEC

10 e

*  AHTU-MH}IAMaTOpHU €PEKTU

o
}

Plasma cortisol mg/100 ml

0 4 } | } + |
9AM 12noon 4PM 8PM 12AM §AM 8AM
Time



XOpPMOHM HAX0YOPEKHUX KJ1e31a

AHJIPOTECHU

JexunpoermmanapoctepoH (DHEA)
Maio edekara Ha oJipaciie MyIIKaple jep TECTUCH (1
T€CTOCTEPOH) UMA]y IOMUHAHTHY YJIOTY
Kene
— noBehaBa muoOuI0
— KOHBEPTY]E CE€ Y €CTPOTCHE

— MOCJIE MEHOIAay3¢ KOHBEP3H]ja aHAPOEIreHa J€ JeIMHU U3BOP
ecTporeHa (paHuje TOKOM >KMBOTA U JaJHULIM )

AHJPOTCHU CTUMYJIHUIIY aKCHUJIApHY U ITyOMYHY MaJbaBOCT TOKOM
nyoepreTa

Cekpenyja je jgenom kouTpoarcana on crpane ACTH



TABLE 18.8

Summary of Adrenal Gland Hormones
HORMONES AND SOURCE
ADRENAL CORTEX HORMONES

Mineralocorticoids (mainly aldosterone)
from zona glomerulosa cells

Glucocorticoids (mainly cortisol)
from zona fasciculata cells

Androgens (mainly
dehydroepiandrosterone or DHEA)
from zona reticularis cells

_ /",/LAdrenal
/ cortex
e e

L

ADRENAL MEDULLA HORMONES

Epinephrine and norepinephrine
from chromaffin cells

———— Adrenal
oY) medulla

Table 18.08 Tortora - PAP 12/e

Copyright © John Wiley and Sons, Inc. All rights reserved.

CONTROL OF SECRETION

Increased blood K* level and angiotensin II
stimulate secretion.

ACTH stimulates release; corticotropin-releasing
hormone (CRH) promotes ACTH secretion in
response to stress and low blood levels of
glucocorticoids.

ACTH stimulates secretion.

Sympathetic preganglionic neurons release
acetylcholine, which stimulates secretion.

PRINCIPAL ACTIONS

Increase blood levels of Na* and water and
decrease blood level of K*.

Increase protein breakdown (except in liver),
stimulate gluconeogenesis and lipolysis, provide
resistance to stress, dampen inflammation, and
depress immune responses.

Assist in early growth of axillary and pubic hair in
both sexes; in females, contribute to libido and are
source of estrogens after menopause.

Produce effects that enhance those of the
sympathetic division of the autonomic nervous
system (ANS) during stress.



IHopemehaju dbyHkuuje
HAA0YyOpeKHUX KJIe31a

* Ilopemehaju pyHk1HMje Kope HaTO0YOPEIKHUX
KJIe3a.
— CmameHa (yHKIHja (XUmopyHKIja)
— IloBehana ¢ynkiuja (xunepdyHKIH]a)
* [Topemehaju (yHKIIH]E CPIKUA HATOYOPEKHUX
KIesa.
— CmameHa (yHKIHja (XUmopyHKIja)

— IloBehana ¢ynkiuja (xunepdyHKIH]a)



Ilopemehaju pyHKIHje KOpe
HAA0YyOpeKHUX KJIe31a

* Xuno(pyHkuuja:
— IIpyMapHM HUBO: HEAOCTATAK KOPTHU30JIa U AJIJOCTEPOHA

— CexkyHaapHHM HHUBO: HEJOCTaTaK KOpTHU30Jia (OUTHA
pas3jInKa)

 XuneppyHkumja:
— Kopruzoun: xunepkoprunmsam (Cushing-os sy)
— Anpgocrepon: xunepannocreponnzam (Conn-oB sy)

— AHJPOTrCHU: aJ[PEeHAJIHN BUPHIIN3aM



XHIMOKOPTHUIIU3AM

* Hepocrarak cekpenuje XopMOHA Kope Haa0yopera
* Ilogena:

— Ilogena npeMma HUBOY Jie3uje
* [IpumapHu - nepeKT Ha HUBOY KOpe Haa0yOpera

* CexkyHaapHu - A€(PEKT HaA HUBOY XUITO(H3e/XUIIoTaJaMmyca
(HeanexBarHa cexpenja ACTH)

— I[logena nmpema TOKy
* AKyTHH
* XpOHUYHU
— [loxmena mpema MpuCyTHOCTH 00J1€CTH APYTUX
€HJOKPHHHUX KJIe3/1a
* M30moBanu
* V ckiiony IIypUIiaHayJapHe ayTOMMYHCKE HHCY(DUIIM]CHIIH]e



XHIOKOPTHIIM3AM

ETHo/IorMja npuMapHe aJpeHaJiHe HHCY(PUIUjeHIM]je:

* AHAaTOMCKa AeCTPYKIH]ja Haa0yopera (aKkyTHA WX
XPOHUYHA)

— WMnuonarcka (ayTOMMYyHCKA, aipeHOICyKOAUCTPOdHja)

— XupyplIllka UHTepBEHIIH]a

— Hudekmuje (Tbc, ripusuie, Bupycu —AlDS)

— XeMoparuja

— Meracrase
*MeTta0onnyka Hee(PUKACHOCT y MPOAYKIM]HU XOPMOHA

— Konrenuranna ajgpeHanHa Xunepruiasuja
— Ensumcku naxuouropu (KetokoHnaszon)
— IluTocrarunu

*ACTH-06nokupajyha anturena
*MyTtanmje rena peuenropa 3a ACTH
*KoHreHuTa Ha ajjpeHaliHa XUMoIlIa3nja



XHIMOKOPTHUIIU3AM

ETHoJIOTHja CeKYHIapHe aJpeHaJiHe HHCY(PUIMjeHIn]e:

* XUIONMUTYUTApHU3aM Y3POKOBAH XUIIOTAJIaMO- XUIO(PU3HUM
nopemehajuma (1e3uja cTajaka, HecekpeTyjyhu Tymopn)

*CynpecHja XUIIoTalIaMO-XUIo(pu30-aIpeHATHE OCOBUHE
— er3oreHa InpuMeHa ITTMKOKOpUTKoU 1A (Y TepannjCcKe CBpPXE)

— eHjioreHa (HaKOH OJICTpambEHha aJpeHaTHUX TyMOpa KO/
XUMEPKOPTULIM3MA — “CHHAPOM yCIIaBaHOT Ha10yOpera’”)



ETHoJioruja npumMapHor
CTCUYCHOI XHIMMOKOPTHIIM3MA

AyTOMMYHCKH
: nporecu 80%
Xemoparuja ; = P ’
'illl. S l””"
<
- E ‘ [ TMKOKOPTHUKOMIHH
. =~ = ‘...I!§ JIEKOBU
Nuadeknnja =

MeTtacrase



Addison-oBa 0oJiecT
(mpuMapHu XPOHNYHHA XHIIOKOPTHIIH3aM)

* IIpBu oyt np Thomas Addison momoBunom 19. Beka
* Mununpenmuja 0.4-1 na 100000 sy am

* Hajuemrhwm y3pok:
— ayTOMMYHCKA JAeCTPYKIIM]a HaA0yOpeKHUX KJIe3/1a
— panuje: TyOepKyJio3a

* Moke c€ JaBUTH Y CBUM CTApPOCHUM I'pyliama

* Ilomjennako 3acTymbeHa melyy monoBuma

* AnpenanHa UHCY(QUIM]CHIIM]A CE JaBJba KaJla Ce pa3opu
90% xope HaxOyOpera



Dr Thomas Addison




Addison-oBa 0o.J1ecT:

naTopu3noJ0IIKU nopemehaju
 Hucke BpeTHOCTH KOPTH30J1a M AJ/IOCTEPOHA

— Cmamena xkonnenrparuja Na*™ u mosehana xoumentpanuja K*?
y KpBH, Ca META00JINYKOM aI11030M

— XuUnoBoJieMH]a, AeXuaparaluja, IpepeHaJHa a30TeMH]ja
(moBehaHa KOHIIEHTpalMja ypeje), €o3uHOpUIN]ja

— XUNOINIMKEMHU]€ HAIITE

— Manakcanoct, ymop, muiinhHa ciadoct, 0010BU y MulinhumMa
U 3I71000BMMa, MyKa, ral)eme, moBpahame, aHOpEKCcHja,
MpIIIaBJbCHE

— YecTo mo3uTUBHA AHTHAJPCHAJIHA aHTHUTCJIA

* KoMmeH3aTOpHO MOBUIIIEHE BPEAHOCTH PEHUHA U
ACTH

— XuneprnureMHTaIja KoyKe 1 CIIy3HMIIA



Addison-oBa 0o.1ecT:
naTo(pu3noJ0IIKU nopemehaju

* YV panum azama 00J1eCTH Ty4ECHE XOPMOHA:!
— TOBOJbHO y Oa3aJIHUM yCJIIOBUMA,

— HEJIOBOJHHO MPHU MOBEhaHUM 3aXTE€BUMaA y CTPECY
(MH(pEeKIIH]a, TOBPEIa, XUPYPIIKH 3aXBaTH)

* KacHuje, pazsojeM 00J1eCTH: Ty4EHE XOPMOHA
HEJOBOJHLHO U IIpU 0a3aJIHUM yCJIIOBHMA

— HQJTEXKeE IMoceauIe 300T HeJoCcTaTKa
MUHEPAJIOKOPTUKOUIA: MakbaK HaTpUjymMa U
XHUII0BOJIEMHU]a, KOJa MOXKE IOBECTH J0
XUTIOBOJIEMH]CKOT III0Ka, Ca XUIEPKATUEMHU]OM H
aIi1030M)



Addison-oBa 0o.1ecT:
naTopu3noJ0IIKU nopemehaju

* CMameHO JyYeme KOPTU30J1Aa:

— ryOHTaK aneTuTa M TSJICCHE TCIKUHE

— OIIIITa CJIa00CT U EMOIIMOHATIHA JJAOUJIIHOCT

— CMam-¢Ha TNIMKOHEOoreHe3a U nosehaHa 0CeTJbUBOCT

Ha MHCYJIMH: JyTapkha XUIIOTJIMKEMH]a

* IloBehaHo Jyyeme nenTHaA KOjU HACTAJY U3

IIPO-0NKMO-MeJIAHOKOPTUHA (KOJ IPUMapHOT

XAMOKOPTHUIIM3MA):

— XUIICPIIMTHEHTALM]a KOYKE U CIY3HHUIIEC YCHE
IYIJBE



Addison-oBa 0o.1ecT:
naTopu3noJ0IIKU nopemehaju




IlpuMapHu U CEKYHAAPHHA
XMIIOKOPTUIIU3AM: pa3jIuKe
* IIpumapHmu:

— nmopeMehaj y cTBapamkby MUHEPATIOKOPTUKOUIA U
IJTYKOKOPTHUKOMIA

— IToBehano nyuewe ACTH

— IloBehaHo nydewme nenTuia Koju HacTajy oJ1 Ipo-
onuno-menanokoptuHa (MSH), xunepnurmMenranmja
KOXKE U CIIy3HUIIEC YCHE AYILJbE

* CekyHIapHHu:.

— ITopemehaj cekpenyje caMo IITYKOKOPTUKOU1a, 0€3
nopemMehaja ceKkpelnmje MUHEPATOKOPTUKOUAA

— Hema nosehama ACTH u MSH (6€3 XuneprnurmMmeH. )



AKYTHA aJIpeHAJIHA KpHU3a

(Addison-cka kpu3a)

Hario Mmanu@ecToBaH XUNMOKOPTUIIU3AM

Kox oco0a ca cMambeHOM (PYHKIIN]OM
Hag0yOpera, 4ak U Ko pPeIaTuBHO Major
(PU3UYKOT MJIM TICUXUYKOT CTpeca

TerooOe:

— W3Henagnu, nenetpupajyhu 601 y nomeM aeny jaeha,
CTOMAaKy ¥ Horama

— IloBpahame, qujapeja u gexuaparaimja

— ApTepHjcKka XUIIOTEH3H]a U XUIIOBOJIEMH]CKH IIIOK
— XUNorivkeMuja

— Ilopemehaj cBectn

CMpPTHHM MCX0/I, YKOJIIMKO CE€ HE IMJarHOCTUKY]EC U JICUU



CexkyHJapHHM XHIIOKOPTHLIU3AM

* ¥Y3pouu
— HU30J10BaHM Aepuiut xopMoHa xumnoduze ACTH
— HM30J10BaHM Ae(pUIAT XopMoHa xuroraiamyc CRF
— JIe3Huje xunoTanamyca u xurohuse (Tymopu, HH(PEKIIH]a,
IPaHyJIOMH)
— noctnapraiao (Sy Sheehan)

— CI'30I'CHA IPUMCHA TTIMKOKOPTHUKOHW 14
 Hupo angocrepona je ckopo HopmaiiaH (PAA cucrem)

* Manudecranmuje:
— JIOMUHMPa]y nopemehajy yciien HelocTaTka KOpTU3oJia,
— HEMa XUIIEPIIUTeMHTAI1]a

— HEMa nocieauia aepuinTa aagoCcTepoHa HA moBehama peHUHA



KOHreHuTa/IHA aipeHAaIHA
xunepiuiasuja (CAH)

* Crame nmpaheHo cMameHOM KOHIICHTPAIIW]OM
1/UJIW aKTUBHOIIINY HEKOT OJ1 €H3uMa
MOTPEOHUX 32 CHHTE3Y CTEPOMIHUX XOPMOHA
y KOpHM HaJ0yopera

* Hacaeana ayro3oMHO-peniecCMBHA 00J1eCTH



KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

ITaTorenesa:

*CMamCHA |€ KOHIICHTpalM]a KOPTU30J1a Y
m1a3Mu (300r aeduuura eH3uMa HEOIIXOAHOT
32 (b€rOBY CUHTE3Y)

*[IoBehana je konuenrpanuja ACTH
(HeraTHBHA MOBpATHA COpETa)

e XurepIiuiazuja Kope Haa0yopera
*[loBehana cuHTE3a cCTEpOUIA KOJU CE
CUHTETHINY I1PE €H3UMCKOT OJI0Ka

*KIMHMYKa IIpe3eHTaln]a 3aBUCH OJT THUIIA
nopemMehaja (eH31UMa KOJu HEJI0CTaje)



— A. Enzyme Defects in Formation of Adrenocortical Hormones
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KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

OO0xuIM OOJIECTH:
Jlepuut 21-xuapokcuiase
Jlepuuur 11-0eTa xuapoxkcuiiaze

Jlebunur 17-anda xuapokcumnasze

Jlebuur 3-0eTa XUAPOKCUCTESPOU/T
AEeXUJPOTCHA3e

JIunmoniHa XunepIuia3uja

JlepuuuT aIIOCTEPOH CHHTA3E



KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

JHedbunur 21-xuapokcuiase
*Hajuenrthu oomuk (90%)

*EH3uM 2 1-xuapokcuiasa je mpecyaaH 3a CUHTE3Y IJIMKO- 1
MHHEPAJIOKOPTUKOCTEPOH A

— KOJI KOMILJIETHOT' 00JIMKa CMamkhEeHa € CUHTE3a U KOPTHU30J1a 1
alg0CTEpPOHA

— KOJI MHKOMILJIETHOI 00JIMKa CMamkhEeHa J€ CHHTE3a CaMo
KOPTHU30JIa

*300T CMamkEHE KOHLIEHTPAlIM]j€ KOPTU30Ja:
— aKTHBHpA CE€ HEraTHBHA MOBpATHA CIpera,
— pacrte koHueHTpannja ACTH,
— HacTaje xuIepIia3uja Haaoyopera

— noBehaHa je cuHTe3a HaA0yOPE)KHUX aHAPOreHA U JIp.
meTabonuta (17-OH nporectepoH)
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koHueHTpauuju. Kopa
Haa0yoOpera
xuneprpodmuiie.




KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

IHocaeauue nepunura 21-xuapokcuiase:

*)KeHcku 1moJ1: UHTpayTepHuHA BUPUIIM3allK]a
CIIOJbAllIlbUX MOJHMUX OpraHa (peryca
(mceymoxepmadpoguTH3aM)

*My1IKy noJt: JJAKHU TIPEypamkbeHn MyOepTeT JIedaka

*O0a nousa: aapeHaJIHEe KpU3€ ca r'yOMTKOM COJIH,
yOp3aH pacT Ayrux KOCTH]Y ca IpypamkbeHUM
3aTBapamkeM enudu3a (KOHAYHO HUKHU PacT)



KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

Heduuur enzuma 11-xuapokcuiase

*]11 xuapokcuianmja je rmocjeambi KOPaK y CHHTE3U
KOPTH30J1a

*[locnequne aepuumnra 11-xugpokcunase:
— CMamCHA J€ CUHTE3a KOPTHU30JIa,
—pacte ACTH,

— pacty 11-geokcu-crepounu

*Knnanuke MaHudecramuje:

— XUINEPTEH3H]a

— MACKyJIMHM3all1ja



KOHIreHUTA/IHA aIPEeHAHA
xunepmiaasuja (CAH)

Heduuur 3-0eTa XHAPOKCHUCTEPOUT
JHeXHApPoreHase

* HenmocraTk KopTH30/a U alg0CTEPOHA,
nojadaHa npoaykinuja DHEA (cnab anaporeH)

* AJpEHaJHE KpU3e ca 'yOUTKOM COJIU

 Cuaabda MacKyJHMHH3AIM|A JKEHCKe Jene 1
HEA0BO/bHA MACKYJIUMHM3ANM]jAa MYLIKE Jele



XunepPyHkuuja Kope
HAA0YyOpPeKHUX KIe31a

* [loBehaHa npoayKuuja KOPTU30J1A.
xunepkoptuu3aM (Cushing-oB sy)

* [loBehaHa npoaykuuja ajaocTepoHa:
angocreponuszam (Conn-oB sy)

* [ToBehaHna npoayKuuja aHaporeHa:
agpeHaIHU BUpHUIK3aM (alpE€HOT€HUTAIHHU SY)



XunepPyHkuuja Kope
HAA0YyOpPeKHUX KIe31a

Cushing-oB cuHAPOM: €THOJIOTHja

*ACTH 3aBucum xunepropruruzam (Cushing-osa
0oJiecT)

— I[Iponykumnja ACTH u3 xunoduse

— Extonnuna nmpoayknuja ACTH ili CRF (Kapuunom

OpoHXxa M MaHKpeaca, KAPIUOHOU/)

*ACTH He3aBHCHHM XUIIEPKOPTULIM3AM

— MakpoHoaynapHa XUIepruia3uyja

— MukpoHoOyIapHa XUnepIuiazvja

— AJpeHaTHU aJIcHOMH F KapIHHOMHU

— JaTporeHo Tepanujcku



PITUITARY PARANECPLASTIC SYNDROME

Corticotrope Corlicotrope
microadenomas adenoma

Carcinoid tumor Small (oat) cell
(e.g.. bronchial) carcinoma of lung

L8

Increased
oonlcottopln

Adrenal cortical
adenoma

Adrenal carcinoma




Cushing-oB cuHapoOM

IlaTorene3a Cushing-osor cunapoma:
*Karaboym3am Be3MBHOT TKHUBaA (YMOp, MUIIIKMhHA
c1a00CT, CTpHJE, IETEXHU]E, XEMAaTOMHM, OCTEOIIOPO3a)

*MeTaboaIn4Ku nopemMmehaju (XUIIEpIIIMKEMU]a,
OUCIUIUAECMH]a, XUIIOKAIMEMH]a, META0O0JIMUKa aJIKaJ103a)

*[Ipepacniogena MacHOT TKkuBa (LIEHTPUIETATHA T'0Ja3HOCT,
facies lunata, buffalo torzo)

*Ocraino: HTA, emonoHaIHE OpOMEHE,
aHJIPOTCHMU3AIIM]a )KE€HA, CKIOHOCT HH(pEKIIMjaMa



KinHnuke MmaHudecramnmje

Red cheeks
] “ Moon face
Fat pads L
Buffalo hump 4
Bruisability
ecchymoses

Thin skin

HighBP. f B« % /) | /. ) RedStriation

Thin arms
and legs
Pendulous abdomen

Poor wound healing

Osteoporosis
compressed (codfish)
vertebrae



KianHnuke Mmanudecramnmuje

Emotional disturbance
Enlarged sella turcica
Moon facies
Osteoporosis

Cardiac hypertrophy

(hypertension)
Buffalo hump
Obesity

Adrenal tumor or
hyperplasia

Thin, wrinkled skin

Abdominal striae

Amenorrhea

Muscle weakness CUSHING'S
DISEASE

Purpura

Skin ulcers

(poor wound healing)




XHUIIEPATAOCTEPOHHU3AM

* Xunepnpoaykiuja MUHEPAJIOKOPTHKOUIA
* Etnonorwuja:

— lIpumapuu

— CexyHaapHu
* Ilarodusznonoruja

— Ilpumapnu: XxunepnpoayKalyja MUHEPaJIOKOPTUKOUIA
300r nopemehaja y kopu HajgOyOpera (peHUHCKA
AKTUBHOCT KOMIICH3aTOPHO CHUIKECHA)

— CekyH1apHU: XUIIEpHPOIyKallja MUHEPAJIOKOPTUKOU A
300r moBehaHe aKTUBHOCTH PEHUHA (XunoBojiemuja, Ty
JYKCTarJioMepyJIapHOT arapara)



IlpumMapHu XunepajaaoCcTepoOHu3aM
(Conn-oB cHHAPOM)

 XHUNepnpoaAyKIHNja MUHEPAJTOKOPTHKOMIA
* Etunomnormyja:

— Vaunarepannu u 6unarepanau agenom — M. Conn (65-
70%)
— bunarepanna xunepmiaszuja (30%)
— AnenokapiuaoMm (<1%)
— Ununomnarcku
* Ilarodusuonoruja

— JlujacTojiHa apTepHjCKa XUIIEpTEeH31]a 0e3 eaema
— Xunokanuemuja (MMOHEKa]l XUIIEpHATPUEMH]A)
— MeTabonuyka ajikano3a



CuMIITOMM M 3HAIM IPUMAPHOT
XUIEPAJTTOCTECPOHUZMA

* XMIepceKkpenmja ajaaocTepoHa - HoCIeaulIle:
— XunepHarpemuja
— XUnepxjaopxuapuja
— XunepBoJieMHja

— XHUnoKaJIMeMH]CKa alKajao3a Koja ce MaHu(ecTyje:
* enu3ojiama MUIKUhHE c1adocTu
* IapecTe3njama
* TPaH3UTOPHHM I1apajr3ama

* TECTAaHHU]OM
— JlujacTosHa apTepHjcKa XMIIEpTEH3H]a ca ITIaBOO0JHOM

— XUNoKaIMeMHJCKa HeQpoIaruja ca NoJIMypPUjoM U
TIOJIMIUIICH]OM



Angiotensin converting
fActs on Enzyme (ACE)
Liver Renin

Sodium & Water
Retention

:

Increased BP

T




Ilopemehaju dyHKIIH]je CpxKHU
Haa0yOpera
* XunedpyHkuuja cpku Haa0yoOpera
— (DEOXPOMOIIUTOM

* Xuno(yHKIHKja CPKM HAA0yOpera

— 0€3 OUTHHU]jer KIIMHAYKOT 3Ha4aja



Ilopemehaju pyHKIHje CpKHA
Haa0yoOpera: eoXpoMOIMTOM

* MeoXpOMOLUTOM j€ TYMOP HEYPO-EKTOACPMaIHOT
nopekia henmja Kkoje aydye KarexojgaMuHe
(CHMIATHKO-aAPCHAIHU CUCTEM )

e Tymop ce MOXK€ Hala3uTu y Meayaud Haaoyopera
WA Y APYTUM JEJIOBUMA CUMIIATUKYCHOT HEPBHOT
crucremMa (EeKCTpaapeHaIHH (PEOXPOMOLIMTOM -
raparaHrjivoMm)






Ilopemehaju pyHKIHje CpKHA
Haa0yoOpera: eoXpoMOIMTOM

EnuaemMmuoJioruja
*Muauuaenna je 0,8 Ha 100 000 mauujenara/ronuHa

0,1 1o 1% manmjeHara ca apTeprjCKOM XUIIEPTEH3H]OM HMa
(hEOXpPOMOIIUTOM

][ looBrHA (heOXpPOMOIIUTOMA KOJH CE€ OTKPH]Y Ha
ayTOINCH]Y HU]JE 3a)KMBOTHO JIMJarHOCTUKOBaHa (300r
CIIEIU(PUUNHOCTH (€IU30/1¢) TyYeHa XOPMOHA)



Ilopemehaju pyHKIHje CpKHA
Haa0yoOpera: eoXpoMOIMTOM

ETHoJjoruja
* CropaiuuHu O0JIUK

* Hacneann oommk (5%)
— MEN 2A
— MEN 2B
— M. Von Hippel-Lindau
— M. Von Recklinghausen



Ilopemehaju pyHKIHje CpKHA
Haa0yoOpera: eoXpoMOIMTOM

Ilarodusuosoruja:
*Cekpenuja IpeBesiMKe KOJUYMHE KaTexoJIlaMUuHa
*KOHTUHYUPAHO HWIIH Y €IIU30aMa
*CB€ KaTeXxoJaMHUHE WJIH CaMO II0]€IUHE BPCTE
— HOpaJpeHaJIuH — XUIIEPTEH3U]a

— aJIpCHAJIMH — META00JIMYKE AOHOPMAITHOCTH
(uHTONEpaHIu]a rmuko3e: 10% uma M)

P> g

— JONaMUH



IlaToanaromuja heoOXpoMOIIMTOMA
(mpaBuJjio ’10%”)

JIokaau3zanuja

— Menyna Hanbyopera (90%)

— Excrpamenynapuau (10%)

Yuuaarepaanu (90%) unu OuiarepajHu
(10%)

Yuudoxaanu (90%) nim MyJaTHIOKYJIAPHA
(10%)

Anyathau (90%) wiu jyBennanu (10%)
benurnu (90%) mm maaurau (10%)



Ilopemehaju pyHKIIH]je CpxKHA

Haa0yOpera: ¢gpeoXpoMOIUTOM
ApTtepujcka xunepren3uja (90-100%0)
*KapaKTepUCTHKE:

— tpajHa (“puxcupana’) oko 50%
— enu3oan4Ha (rmapokcusmaina) oko 30%
] lapokcu3MaIH HanaIu:

— Hekomnuko myTa JHEBHO J0 J€IHOM Y BHUIIIE TOJIMHA

— IlodeTak: CHOHTaHO WJIM IIPOBOKaIHja (yaap y CTOMaKk,
CaBH]amk€, MOKPEH-E)

— Pasznuuunra KIMHUYKA CIMKA TOKOM Hamaja (4ecTo
XUIIEPIIIMKEMHU]A U JICYKOILIUTO3A)

— HakoH Hanmajia UCHpIbEHOCT U YMOP
*OpTocTaTcKa XUIOTEeH3H]a (360r CTaJIHO IIOBUIIEHUX

KaTexoJaMUHA OTYIIJbEHU MOCTYPATHU PEPIIEKCH, CMAECHHE
BOJIYyMEHa eKcTpahenn)jcKe TEUHOCTH, CeKpeIrja aJpeHOMOYJINHA)



Ilankpeac

‘Pancreas Common hepatic artery

Kidney Abdominal aorta

Celiac trunk

Splenic artery

G artery

Dorsal pancreatic artery Spleen
(elevated)
ior par i al

artery
Duodenum of small intestine TAIL OF PANCREAS

BODY OF PANCREAS

Inferior pancreatic artery

Superior mesenteric artery
ferior par i artery

HEAD OF PANCREAS

(a) Anterior view

Blood capillary

Exocrine
Exocrine acini acinus
Alpha cell
(secretes glucagon)  Fancreatic
istet
Beta cell
(secretes insulin)
Beta cell

Delta cell
(secretes somatostatin)

Alpha cell

F cell (secretes
pancreatic polypeptide)

(b) Pancreatic islet and surrounding acini

Duodenum
(cut open)

{d) Anterior view of pancreas dissected to
reveal pancreatic duct

Figure 18.18 Tortora - PAP 12/e
Copyright © John Wiley and Sons, Inc. All rights reserved.



Ilankpeac

* HMMa u er3oKkpuHy U €HIOKPUHY YOIy
* Oxo 99% henuja npoayKyje JTUreCTUBHE CH3UME

* OcrpBua nankpeaca (JIanrepxanc-oBa OCTpBIIA)

— Anda unu A henmje cekperyjy riykaroH — rmopehanajy
IJIUKEMU]Y

— bera niu b henuje cexpeTy)y HHCYIMH — CMamkby]y TTIUKEMU]Y

— Jenta nnu [ henuje cekpeTyjy cCoMaroCcTaTuH — MUHXUOUPA)y
CEKpelM]y U HHCYJWHA U IITyKaroHa

— @ henuje cexpeTy]y MaHKPEACHH MOJUMNECITH — HHXUOUpa
COMAaTOCTaTHH, KOHTPAKIIN]Y )KYUYHE KECE U CEKPELIH]Y
JUTeCTUBHUX €H3MMa MaHKpeaca



OBapujyMHu U TECTUCH

 T'onage — cTrBapajy nojiHe hejauje u xopMmoHe

* Opapujymmn Kao OpraHd IpOAYKYy]y 2 ecTporeHa (ecTpoH u
€CTPAJNOI) B IMPOrecTepoH

— 3ajeano ca xopmonuma xunopuze FSH u LH perynuiry meHcTpyanHu
IUKJIYC, OJIp)KaBajy TpyAHONy, IIpuIpeMajy MJeYHe KJe3[e 3a
JAKTaI1]y, OJIp’KaBaj]y CEKyHAapHE CEKCyaJIHE KapaKTEPUCTUKE JKEHA

— Muxubun naxuodbupa FSH

— Penakcun ce ctBapa TOkoM TpyaHohe
 Tecrucm CcTBapa)y TeCcTOCTEPOH - PErylIMIIe CpoIEC

CIICpMATOreHE3¢ M CTBapamke MW OJIpKaBake  MYIIKHX
CEKYHJAPHUX CEKCyaJTHMX KapaKTCPUCTHKA

— Muxubun naxuodbupa FSH



XOPMOHCKA KOHTPOJIa TECTHCA

— VY ny0epreTy pacte ceKpeunuja roHagorponuH-ocjgodahajyher
xopmoHa (GnRH) xumnoranamyca

— V¥ jenHoMm TpeHyTKy 3peiaoctd GnRH na nuBoy agenoxunodgmuse
crumyJinine nosehame cexkpeuuje LH u FSH

7\

LH ctumynume Leydig-ose FSH nenyje uHIupeKTHO Ha

henuje na cekperyjy IpoIeC CepMaToreHese
TeCTOCTEPOH



AHAPOreH! KO MylIKapana

— Mmajy 3HayajHy QYHKIHjY Y pa3Bojy
— Ilpenarannu pa3Boj

* CTuMynuinry MyIKd o0pasail penpolyKTUBHOT CUCTEMA U AECIICH3U]Y
TECTUCA

e CTuMynuIly pa3Boj CHOJbAIIBLUX FTEHUTAIN]a
— Pa3B0j MYIIKHX CEKCYaJIHUX KAPAKTEPUCTUKA

* ¥V nybepreTy, 3aAyKEHHU CYy 3a pa3B0O] MYIIKHUX OpraHa U pa3Bojy
MYIIKHAX CEKyHJAPHUX CEKCyalTHUX KapaKTECPHUCTHKA

— Pa3Boj cekcyajiHe pyHKIMje

* AHIPOTEHU JONPUHOCE MYIIIKOM HAaYMHY MOHAIIaka, CIIEPMATOre€HE3U
17807 (8)7910%

— Crumysanmja ana0do/au3mMa

* Ctumynuinly CUHTE3y IpoTernHa — Beha mummumhHa 1 KolliTaHa Maca Koj
MYyIIKapara



/A EHCKHU PEeNPOAYKTHBHU IAKJIYC

JlocTa CJI0KEHMjH Y OJTHOCY HA MYIIIKH — IIPOMEHE C€
norahajy Ha Behem Opojy oprana muCToBpeMeHO

OBapujajgHu HUKJIYC — cepuja gorahaja y opapujyma
KOJH C€ AelllaBajy TOKOM M IIOCJIE MaTypaluje OoIuTa
YrepycHu (MEHCTPYaJIHM) IIUKIIYC — HCTOBPEMEHA
ceprja MpoMeHa y CHIOMETPHJyMy yTepyca Koja ra
IpUIIpEMA 34 [IpUXBaTak¢ OIIoheHe jajue heauje
YckiaalheH oBapujajiHu M YTEPYCHHU HUKJIYC,

XOPMOHCKE TIpoMeHe Koje ux peryiumry (yckiahene ca
IIpoMEHaMa y J0jKaMa | LiepBUKCY yTepyca)



XOPMOHCKA peryJjainmnja :KeHCKor
PENnpPOAYKTHUBHOI IUKJIYCA

— I'onagporponun-ocaodahajyhu xopmon (GnRH)

* Cekperyje ce y XMIIOTaIaMyCy M KOHTPOJIMIIIE OBapHjaIHU U MEHCTPYaIHU
ITUKITYC

* Crumynumie ocinobdahame FSH u LH u3 agenoxunodusze

— FSH

* Muunupa pact ¢osmnkyia

* Crumynuiie oBapujaiaHe (QOIMKYJIE 1a CEKPETY]y eCTpOreHe

— LH
* Crumynuie Oyayhu pa3Boj opapujaiHux (HOJIUKYIIA
e Ctumynuiie oBapujatHe (DOJUKYJIIE 1a CEKPETY]Y €ECTPOTEHE

* Crumynuuie TekaiiHe henuje Gponukyna y pa3Bojy Ja NpoayKyJy
aHJAporeHe Aa OM ce OHM KOHBEPTOBAJIN Y €CTPOTeHe

* Oknpaa oByJIALM])Y

* OmoryhaBa cTBapame COrpus luteum-a — xoju IPOayKyje €CTPOreHe, alu
1 MPOreCTEePOH, PEJAKCUH U HHXUOUH



XOPMOHCKA peryJjainmnja :KeHCKor
PENnpPOAYKTHUBHOI IUKJIYCA

— EcTporeHu (1OMUHAHTHO y npBoj nmoioBuHu MII)
CEKPETOBaH OJI CTPAHE OBapHjaIHUX (POIUKYJIA

* OwmoryhaBajy pa3Boj ¥ OJIp>KaBamb-E€ KEHCKUX PEIPOAYKTUBHHUX OpraHa u
CEKYHJAPHHUX CEKCYAIHUX KapaKTEPUCTUKA

 IToehaBajy aHabosM3am MpOTEUHA, YKIbYUY]YhU U3Tpadmby Jadux
KOCTH]Y

* CMamy]y HABO XOJI€CTEpOIIa
* Nuxubupajy ocnodahamwe GnRH, LH u FSH (Mory u na noteHiupajy)

— IIporecrepoH (10MMHAHTHO y APYroj nojosunu MII)

* CekpeTyjy ce yriaBHoM y corpus luteum-y (apyra ¢daza mukiayca)

* 3ajemHo ca eCTpOTeHUMA pPaay Ha MPUIIPEMH U OAPKABAHY
€HJIOMeTPHjyMa 3a UMILIATAIM]Y M MJIeYHe KJIe3/1e 32 MPOAYKIH]Y
MJIeKa

* Nuxubupa cexkpenyjy GnRH u LH



XOPMOHCKA peryJjainmnja :KeHCKor
PENnpPOAYKTHUBHOI IUKJIYCA

— Peaakcun (y apyrom aeay MII)
 [Ipoaykyje ra corpus luteum

* Pestakcupa yrepyc Tako IIITO HHXHOUPAa KOHTPAKIHje
MUOMeETpHUjyMa paau 0osber ycahusama y yrepyc

* Ha kpajy tpynnohe, moehasa duiekcudmianocT nmyondne
cum@u3e ¥ JUIATALNjY HEPBUKCA yTepyca
— MuxuOuH (y npsoM M apyrom aeay MII)

* Cekperyjy ra rpanynaro3He henuje pactyhux ¢onukyna u
corpus luteum-a

* Nuxudupa cekpeuunjy FSH u LH



XOPMOHCKA peryJjainmnja :KeHCKor
PENnpPOAYKTHUBHOI IUKJIYCA

* JKeHCKHU PenpoaAyKTUBHHU IUKJIIYC:
— TunwuHo Tpajame 24-35 naHa

— IIpoceuno Tpajame 28 maHa

* Yerupu ¢gase penpoayKTUBHOT IHUKJIYCA:
— MeHcTtpyanna paza

— IIpeoBynaropHa (a3za

— Osynauuja

— IlocroBymaropHa (paza
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MeHcTpyaJsiHa (pa3za uiu
MEHCTpYyalMja

— IIpBu o1 0OMYHO 5 1aHa HMUKIyCa
— IIpBu gaH MeHCTpyaIMje je IPBU JaH HOBOT IIUKIyCa
— Jlorahaju y oBapujymy:

 Ilox yrunajem FSH, Hekonrko mpuMopinjaaHuX (GoiauKyia ce
pazBHja y mpuMapHu (POJUKYI U 3aTUM Y CEKYHAApHU (POIUKYIIE
— [loTpebHO je HEKOIMKO Meceln

— DONMKYJIH KOjU KPEHY Y Pa3BOj Y JEAHOM ITUKIIYCY MOTY Ca3peTH TEK
Yy HEKOJIMKO HapEeIHUX LIUKIIyCca

— Jorahaju y yrepycy:

* MeHcTpyallHO KpBapeme ce JeliaBa 300T CMalbemha HUBOA
€CTpOreHa 1 MPOrecTepoHa KOju CTUMYJIHUIITY ocJio0ahame
NPoCTArJIaHAMHA KOJU JIOBOJIE IO KOHCTPHUKIIH]E€ CIIUPATHUX
apTepuoJia yrepyca

* henuje octajy 0e3 KHCEOHUKA U NTOYHY J1a OAYMHUPY

* Ocraje camo 6a3amum cioj stratum basalis



IlpeoBy1aTtopHa (pa3a

— Hajsapujabuiiauje mykuHe tpajama (7 J1aHa u J1yxKe)
— Tpaje ox 6 no 13 nana kox ML koju Tpaje 28 maHa
— Jlorahaju y oBapujymMuma

* Heku cexynmapuu (OIMKyIU MOYNBY Aa CEKPETY]Y
€CTPOreHe U HHXUOWH

* dopmupa ce JOMUHAHTHU (DOJIMKYJ — jeaaH (POIUKYII
HajJpacTa CBE Apyre

— EcTporeny n ”HXHOWH CEKPETOBAHU U3 JOMHUHAHTHOT (POJIMKYIa
neny]y naxuoutopHo Ha FSH noBoaehu 10 npecranka pacra
Ipyrux Qoiukyna

— M3y3eTak je mpuMep JIBOjajuyaHuX Onu3aHala (HEMACHTUYHM) KOJU
HacTajy Kaga 2 wuid 3 CeKyHjaapHa (oJiMKyjla TOCTaHy
MCTOBPEMEHO JIOMHMHAHTHU, KaJa OBYJIWpPa]y U OyAy OIUIOhEHH Yy
HCTO BpEME...



IlpeoBy1aTtopHa (pa3a

* HopManHo, jegaH qoMuHaHTaH (hOJMKYI IIOCTAj€ 3pE0,
(Graaf-oB) ¢oaukyn

— Jlorahaju y yrepycy

* EcTporenu ctumMynuiiy ornopaB €HJIOMETPHUJyMa U3 0a3aaTHOT
cjoja

* henyje stratum-a basale kpehy y neo0y n1a 61 CTBOpHUIIE HOBU
dyHKIIMOHAHHU ¢j10] - Stratum functionalis

 Jlymmpa ce ne0JpuHa €HIOMETPH]jyMa

* ¥V yTepyCcHOM ILIUKITYCY, ITPEOByIaTOpHa (pa3a Ha3MBa C€ U
npoardepaTuBHOM (Pa3oM jep j€ EHAOMETPH]YM IPoJudEprUcao
U CIIPEMaH je Jia IIpUuXBaTu orioheny jajuy henujy



OByJanuja

— Bucoku HUBOM €CTpOreHa KOju Cy 10 Tajia ACI0BaIN
naxuobupajyhe, caga nokpehy no3uTUBHy NOBPATHY
crpery y cmuciy nopehama cexkpenuje LH u GnRH

— Ilyuame 3penor (De Grafd-oBor) gonvkyna u
ociobahame CeKyHIapHHX OOLUTA

— Y 14 nany (uuKJayca Koju Tpaje 28 nana) — raunuje
nemiaBa ce 14 gana npe Kkpaja LuKiIyca KoJ LUKIyca
KOJU TPaJy AyKe uiau kpahe ox 28 naHa



\ GnRH - Hypothalamus

\"\ '

\ o GnRH promotes
‘ release of FSH
and more LH

o High levels of
estrogens from

almost mature
follicle stimulate
release of more
GnRH and LH

Anterior pituitary

LH surge
brings about
ovulation

Ovulated
secondary

Almost mature Corpus hemorrhagicum
(graafian) follicle (ruptured follicle)

(4



IlocToBy/1aTOpHa (pa3a

— MIMa HaJKOHCTAHTHH]€ Tpajambe
— Tpaje 14 nana y nuknycy ox 28 maHa (manu 15-28)
— Jlorahaju y jemHoM o1 oBapujyma

* Ilocne oBynaumje, 3penu (OJIMKYJI KojJadupa u cTBapa
corpus luteum nox yrunajem LH

* CekpeTyje IporecTepoH, €CTPOreH, pelakCuH U HHXUOWH

* Y oBapMjaJIHOM IUKIIYCy OBO J€ JyTeanHa (daza



Corpus luteum

* Axo He nohe mo pepTUIM3anHKje oommTa, COrpus luteum
Tpaje OKO 2 HEJIeJbE

— nmereHepuie y corpus albicans u HuBou mporecrepoHa, ecTporeHa
U MHXUOMHA onajajy

— 300r ryOMTKa HEraTUBHE IIOBPATHE CIIpere pacre ocjiodahame
GnRH, FSH u LH

— IIITO JIOBOJIM /IO OTIOYHHaH-a HOBOT pacTa (POJIUKYJIA U TTOYETKA
HOBOTI' ITUKJIyCa
* AKo ce oomuTa omJioau (peprunusyje), corpus luteum tpaje
yKe O] 2 HEJIeTbe

— Jep xymanu xopuoncku rouagorponus (hCG) (kora mpomykyje
XOPHOH eMOpHOHa 0J] 8 TaHa HAKOH OILIOALE) CTHMYJIHIIIE
oap:KaBame H paja corpus luteum-a



Hlorahaju y yrepycy

 IIporecTepoH U ecTPOreH Koje cTBapa Corpus luteum
J0BO/IE /10 pacTa eHJAOMeTpUujyma
* 300r CEKpPETOpHE AaKTUBHOCTHU EHJOMETPHUJAIHUX >KJIE3/a,
OBa (paza yTepyCHOT IIMKJIyCca C€ Ha3UBa CEKPETOPHOM (hazoM
* IIpomene ce norahajy 10 7 1aHa HaKOH OBYyJIalUje Kaaa
Ou omsiohenu oot Morao aa ce Halje y yrepycHoj
Iy JbUHHA

* AKo ce (pepTriIM3alM]a HE JIOTOAU, HUBO IIPOreCTepOHa U
€CTPOre€Ha omnajia ycje JereHepaluje corpus luteum-a

* [lag KOHIEHTpaNKje eCTPOreHa M NPorecTepoHa J0BOIU
10 mponajaamke eHJA0OMETPUjyMa U MeHCTpyaluje
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XOpPMOHCKe HHTEepaKIuje y
OBAPHMjAJTHOM U YTEPYCHOM HHUKJIYCY

PR ——— Hypothalamus <
/—> ’/ R » GnRH o \
High levels of I Moderate levels of L?:’ Iees‘::::r?;
estrogens (without 1 estrogens inhibit g 2 dg S
progesterone) I secretion of GnRH, romoteosgecretion
stimulate release 1 FSH, and LH gf GnRH. FSH
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Ilopemehaju pyHKIHKje roHaxa

* Ilopemehaju pyHkuMje Tecruca:
— Xuro(pyHKIA]a TECTHCA
— Xurnep(dyHKIIM]ja TECTUCA

* [lopemehaju dyHkuMje oBapujyma:
— XunogyHKIIH]a OBaprjyMa

— Xunep@yHKIHMja OBapujyMa



Ilopemehaju pyHkuMje ronaaa:
XUNO(PYHKIH]Aa TeCTHUCA

ETuoJioruja :

IIpyMapHu XMIIOTOHAU3AM (XMIIEPTrOHAAOTPOIHU):
nopeMehaj Ha HUBOY TE€CTHCA:

— ypohenu nopemehaju y pa3Bojy Tectuca ycie
reHerckux nopemehaja (KnuaedenrepoB CHHAPOM,
47XXY) 1 KpunTopxu3zam

— Creuenu nopemehaju: nHMEKLU]jE, 3padCHE

*CeKyHJapHU ¥ TepI]apHU XUIIOTOHAIN3aM
(XMITOTOHAIOTPOITHHU ): MopeMeha) Ha HUBOY XUIIO(DHU3E U
XUmnoTajgamyca



Ilopemehaju pyHkuMje ronaaa:
XUNO(PYHKIH]Aa TeCTHUCA

IlaTorenesa:
‘npe nyoeprera:
— INOTOYHHU M30CTAaHAK IPOMCHA KapAaKTECPUCTUIHUX 3a
nmyoepTeT
* Hepa3BHjeHe CNoJ/ballIlh¢ TeHUTAJIH]e,

* CEKYHJIApHE CEKCYaJIHE KAPAKTCPHUCTHUKE CE€ He pa3BHjajy

— Pa3B0] EBHYXOUJHHUX TCJICCHUX HPOIOPIIH]ja;

* M30CTaje 3aTBapame enudusa Jyrux KOCTH]y y MyoepTeTy, LITO
oMmoryhaBa nasbu pacT (Iyru €KETPEMUTETH Y OTHOCY Ha TEJIO)

‘rocJjie nyoeprera:

— I'yOMTaK CEKyHIapHUX CEKCYaJIHUX KapaKTePUCTHUKA



Ilopemehaju pyHkuMje ronaaa:
XUNEePPYHKIM]jA TECTUCA
Kox newe:

*[lopeMmehaju Ha HUBOY XumoTajamMmyca u xumnoduse
(mpaBH IpEBpPEMEHU MyOEPTET)

— TECTHUCH ce moBehaBajy
— JIy4H CE€ TE€CTOCTEPOH
— IIPEBPEMEHO Pa3BH]a]y CE€ CEKYHAAPHE KAPAKTEPUCTUKE
— YCIIOCTaBJba CE€ CIIEpMaTOreHes3a
*JlaskHU nmpeBpeMeHu nmyodeprer

— KoHIleHTpanyja TECTOCTEpOHAa BHCOKa 300r TymMopa
TecTuca WM HaaodyoOpera, arpoduja TECTHCa, HeMa
CIIEpMaTOreHE3¢e



Ilopemehaju pyHKkIMje roHaaa:

XUINMOPYHKIU]a OBAPUjyMA
* IlpumapHa xuno(pyHKuMja oBapujyma
(XMIIeproHag0TPOIIHY XUIIOTOHAAM3AM )
— ETHnosoruja:

 ronajHa aucrenesa (Turner - 45 X0, ronagHa qucreHesa u
MOP(QOIOIIKE AaHOMAJIH]E)

°* ayTOMMYHCKO ollITeheme oBaprujyMa
— Ilarorenesa:

* IIpe mybepTeTa M30CcTa)y IPpOMEHE KapaKTEPUCTUYHE 3a
nyoepTeT (CeKyHJIapHE CeKCyaTHe KapaKTEePUCTUKE, MEHApXa)

* [Tocne nybepreTa: cekyHaapHa aMeHOpeja WM I10jaBa
KPpBapCba U3 YTICPYCa — IIPCBPCMCHA MCHOIIAY34d
 CekyHJapHa U TepUHUjapHAa XUNO(PYHKIU]ja OBAPHjyMa
(XMIIOTOHAAOTPONHUA XHUIIOTOHAIU3AM)



Ilopemehaju pyHKkIMje roHaaa:
xuneppyHkuumja opapujyma

* [Ipumapna: nopemehaj Ha HUBOY
oBapujyMa (TyMOp KOJU JIy4d €CTPOTECHE)

— [Ipe myOepTeTa n3asuBa JIAKHU IIPEBPEMEHU
nmyoepTeT (KOHICHTpAallkja TOHAI0TPOIIMHA HUCKA,
HEeMa OBYJIaI]e)

* CexkyHnaapHa ¥ TepuujapHa (mopemehaju Ha
HUBOY XUIIO(U3E U XUIIOTAIAMYCA)

— IIpe myOepTreTa n3a3uBa npaBu MPEBPEMEHU
myoepTeT



Canpxaj

* [lopemehaju QpyHKIM]E MapalITUTACTHX KJI€3/1a
(XumnorapaTupeo3a U XuIeprapaTupeosa)

» Ilopemehaju dpyHkuuje kope HagOyoOpera (CMambEeHO
1 1oBehaHo JIydeme allIoCTepOHa, KOPTU30J1a U
aHJIPOTrCHA)

» Ilopemehaju pyHkIMje cpxu HaaOyOpera
((beoXpOMOLIMTOM)

e Ilopemehajn pyHKIMje roHaga (CMambeHA U
noBehaHa (pyHKIIM]a TeCTHCA, CMakbeHA U IToBehaHa

(yHKIIH]a OBaprjyMa)



