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EHOOKPUHM opraHun

* EHOOKPWMHN OopraHu

Xunodwmsa
[MnHeanHa xne3na
TupoungHa xnesga
[MapaTupongHu xxnesgulands
AfpeHanHa xnesga .

= Cortex

= Medulla

* EHOOKPUHU KNEeTKu
CMeCTEHU BO APYru opraHu
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3 HajBaXXHN eHAOKPUHU OpPraHu:;
Hypothalamus
Pituitary (hyophysis)
Pineal

Hypothalamus

Anterior pituitary

(adenohypophysis) Posterior pituitary

(neurohypophysis)

Hypothalamt

Pituitary
(hypophysis)



[lnTyunTapHa xnesaa - aHaTomMuja.

. HYPOTHALAMUS

Infundibulum
is the stalk that
connects the
pituitary to the
brain.

Posterior pituitary
is an extension of
the neural tissue.

L

Anterior pituitary is
a true endocrine gland
of epithelial origin.

'
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LT S

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings Figu re 7-11



[loaceTyBawe 3a XOPMOHMUTE

= Ce paboTn 3a CMCTEM Ha »Kre3n Kou HemaaT OABOLHM
KaHanu, a cekpeTnpaat XOPMOHM.

= XOPMOHUTE Ce MONEKYIN KOW NMpeHecyBaaT nopakm ‘messenger
molecules”

» Llnpkynunpaart BO KpBTa,
» [lenyBaaT Ha OpojHu LuenHn KreTku (target cells)
= OBuWe KNeTKMU nMaaT peuenTopu TOKMY 3a TUe XOPMOHN

XopMOHUTE ce No cocTaB

AMUHOKUCESTUHN. MOOANMPUKYBAHN aMUHOKUCENNHN W«
npotenHn (AK co gonru naHum)

Steroidi: nMnngHN MOSEKYNn KOu BoAaT NOPEKIIo o4
XOJ1ECTEPOOSIOT.



. XymMopareH: kako oaroBop Ha NPOMeHUTE Ha
MexaHn3mu Ha HMBOAaTa Ha jOHUTE UM HYTPUEHTUTE BO KPBTa

ocnoGo.qual-be - HeypanHu: ctumynupanun og Hepsute

Ha XOPMOHUTE = XOpMOHAariHU. cTuMynauunTe ce HanpasBeHu o
OPYTN XOPMOHM

(@) capillary blood contains low (@) Preganglionic SNS fiber stimulates (1) The hypothalamus secretes
concentration of Ca?*, which adrenal medulla cells... hormones that...
stimulates... alamus
Capillary
(low Ca?* in blood) ~
: Thyroid gland i
. (posterior view) ~ CNS I ‘ @) ...stimulate
Parathyroid \ (spinal cord) —Preganglionic ™ the anterior
glands ‘ | SNS fiber pituitary gland
X , to secrete e PY 41
' | |V = | hormones ;:::‘t’ary
T | 1/ 4 that... 0oo
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adrenal
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@ ...to secrete catecholamines ®:. (@) ...stimulate other endocrine glands 6
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(a) Humoral (b) Neural (c) Hormonal



EHOOKPUHA KOHTpoONa

* [locTojaT 3 HMBOA Ha KOHTpOIa

= XunoTtanamycHa ctumynaumja —og CNS

= [luTyntapHa cTumynaumja- og xmnortanamo TpogHuTe (
CTUMYNATOPHU) XOPMOHMU

= CTumynaumja Ha eHOOKPUHWUTE XIe3au- o4 NUTyuTapHUTe
TPOMHU ( CTUMYNATOPHU) XOPMOHMU

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings



HeratuBHa Feed back koHTpona

Stimulus

= Jlonra -netenka feedback

| | Hypothalamus | | ___________

o (Icy) \:
|
8! Trophic h H :
= KpaTtka —netenka feedback Tophichormane (4, i
ﬁ 1 1Q
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23 Bt ||----------- 18
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3 KEY
Stimulus

O Integrating center

Target tissue
(| Efferent pathway

() Effector
O Systemic response
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= KoMnnekcHOCT Ha eHOOKPUHUTE NaTeKU

Stimulus
¥
Receptor

v
Sensory neuron

i HYPOTHALAMUS Hypothalamus

PLAY Animation: Endocrine System: The Hypothalamic-Pituitary Axis

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings Figure 7-17


07PPTLect-anim/IP_Endocrine_FILES/9-System_Suite/ipweb/systems/hypoaxis_pg_1.html

Pituitary Gland (Hypophyvsis)

Two distinct portions
 anterior pituitary (adenohypophysis)
* posterior pituitary (neurohypophysis)

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
Figure from: Hole's Human A&P, 12# edition, 2010

Anterior cerebral i
ventricle

artery Hypothalamus
Optic nerve

Optic chiasma
Pituitary stalk Oculomotor
Anterior nerve
lobe of Trochlear
pituitary =< nerve
gland oy Posterior lobe

% of pituitary

Sphenoidal — gland
sinus AN Sella turcical
|Sphenoid bone _ RaslaF oy
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Xunodwumza

[1Ba pena

* MpeneH pen
(adenohypofiza)

JTaum 9 xopmMOHM

1. TSH
2. ACTH
3. FSH
4. LH

5. GH
6. PRL
/. MSH

3aaeH gen
(neurohypofiza)

8. ADH (antidiuretic hormone), or vasopressin
9. Oxytocin

11



XnnoPun3Ho NOPTEH CUCTEM

Dissection Shawn Miller,
Photograph Mark Nielsen

Hypothalamic

Infundibulum neurosecretory
cell
POSTERIOR
PITUITARY ANTERIOR
PITUITARY

HYPOPHYSEAL

Sagittal section of pituitary gland ,
> PORTAL VEINS

Hypothalamus

Pituitary gland

b) Path of releasing and
PRIMARY PLEXUS OF THE (b) Path o
HYPOPHYSEAL PORTAL SYSTEM  nhibiting hormones

Infundibulum Median eminence

SUPERIOR
HYPOPHYSEAL
ARTERY

Hypophyseal portal
veins

POSTERIOR
HYPOPHYSEAL VEINS

: - ,...« - — Sphenoid bone
- e 2L
FORTERIOR PlTUITABY > TRy 2 ANTERIOR PITUITARY

SECONDARY PLEXUS
OF THE HYPOPHYSEAL
PORTAL SYSTEM

CAPILLARY PLEXUS —
OF THE INFUNDIBULAR

PROCESS Al > :

TR W ANTERIOR
Hypophyseal o S HYPOPHYSEAL
fossa ~ 3

VEINS

POSTERIOR - . ANTERIOR

Inferior hypophyseal artery
(a) Relationship of the hypothalamus to the pituitary gland

Copyright © 2007 RegisanyErdaphibrine biBlichink@é Benishiil eynainds ONS, INc. All rights



Figure from: Martini,
Anatomy & Physiology,
Prentice Hall, 2001
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= IInTynTapHa xxnesga ( xunodgusa)- npeaeH u

3afleH pe3eH

XOpMOHM o4 NpeaHNoT pe3eH

(Dopamine)
PIH

PRH

e ow (e e

Neurons secreting
trophic hormones

P ——

@?ﬂ [TSH}[ACTHJ ~ GH :’[FSH) LM

(Gonadotropins) ‘ v

& Endocrine cells
Y H
= Endocrine cells
Thyroid Adrenal Liver of the gonads
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To target
Y
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-
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Endocrine targets
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~
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XunoTtanamyc v npegHa xuvnoguaa.

Ocno6oayBayky — pUNTU3UHT XOPMOHM

Ce cek eTI/I aaT KaKoO He%pOT aHCcMuTepun o
AdKCOHU BUTE , BO Karinrapumrte
BEHUTE Ha a,u,e OXI/II'IO n3arta

TRH ----- CTUMYInMpa Nnayerwe Ha
CRH ----- CTUMYInMpa Nnayerwe Ha

GnRH ---ctumynupa nayexe Ha
FSHiLH

PRF ----- cTumynupa navewe Ha PRL

GHRH----cTumynupa navyene Ha GH

MHXMONTOPHU XOPMOHU

PIF----- NHxmMbnpa naverwe Ha PRL

GH MHXMOUTOpPEH XOPMOH---MHXMbUpa
nayewe Ha GH

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.



[MuTyntapHa . Two Fused

/ HYPOTHALAMUS

packaged in cell body
of neuron.

Vesicles are transported
down the cell.

<) Vesicles containing hormone
are stored in posterior pituitary.

POSTERIOR PITUITARY

Hormones are released
into blood.

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings Figure 7-12



Xunotanamo xvunoduseH NOPTEH CUCTEM

Neurons synthesizing
posterior pituitary hormones

N

‘o

Endocrine cells release
their hormones into the
second set of capillaries
for distribution to the

rest of the body.

Veins

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings

HYPOTHALAMUS /

. Neurons synthesizing
trophic hormones release
them into capillaries of
the portal system.

Artery

Portal vessels carry the
trophic hormones directly
to the anterior pituitary.

Terminals of hypothalamic
neurons

POSTERIOR PITUITARY

ANTERIOR PITUITARY

Figure 7-16



KnnHunyka cnmnka Ha 3abonyBaHa Ha
xunodgusa

= CUCTEMCKM CUMNTOMMU U 3HALMU
= JlokarnHu CMMNTOMMU U 3HaALUMU

= XunodmsHa anonnekcuja

( puHopea, rnaBobonka, noBpakake,ykodeH Bpat, doTodobunja,n apyru
HEBPOJIOLWKN CUMMATOMM)

Dif dg:
Hipofizarni cisti

Hiperplazija — npu nHcydpuuneHumja Ha tTapretHu xne3gmn ( S.Nelson),
+ 1N MeTacTasmn)

Empty sella sy

Supra i paraselarni tumori
Anevrizmi
Craniopharingeom

18
MRI 3a manu Tymopu , Bo ogHoc Ha KTM



XOPMOHanHu ncnmtyBaHa

OppeanyBawe Ha 6a3anHm HMBOA Ha XOPMOHH

CTumynaTmeBHM TECTOBU

- TRH 3a ctumynupawe Ha PrL i TSH

- XUnMorfmkemuja CTMMynupaHa co UHCYNuH — 3a ogpeayBame
Ha GH cortisol i ACTH, GnRH 3a ogpenysawe LH i FSH

CynpecuBHM TECTOBM MPU NOCTOEHE HA CEKPETUPAYKN TYMOPU

Perimetrija ( vidno pole)

19



XUNodousHnU TyMopu

CIMOPEL INMOTEKNO:
NpUMapHU
cCekyHaapHu

CMNOPEL INOJIEMNHA:
» MwuKpoageHOMMU

*  MakpoageHoOMMU

CIMNOPEO XOPMOHAJIHA
AKTUBHOCT

" ceKpeTumpadkn(
doyHKLNOHAHW)

"  HeceKpeTupadku

20



Cnopef 3a4eCcTeHOCT

1. Prolactinomi — 40-50%

2. GH sekretiracki ( somatotropni) 10-20%
3. ACTH sekretiracki-( kortikotropni) 10-15%
4. Gonadotropni ( LH ili FSH) 1%

4. Mesani( somatotropin/prolaktiomi)

5. TRH sekretiracki 1%

21



[TpONNIaKTUHOMMU

HajuecT e oa cute TyMmopu Ha xnunodusaTta € NPo/IaKTUHOMOT.

[MPONAaKTUHOT Kaj }KEeHUTE € HEONXOAEH 33 CO34aBaHe U NaYerbe Ha MIEKOTO,
a Kaj MmalwuTe HeroBaTa GyHKUMja He e AOBOTHO NO3HATA.

EfeH oa npuBMTE HErOBM CUMNTOMM € MaBobo/IKaTa Koja He pearnpa Ha
NNIEKOBMU.

BTOp 3HaK € HapyydyBhbe Ha MEHCTPY/THUOT UUKNYC, aKO MMa LUUKNYC T.e. HE €
BO MeHOMay3a.

TpET CMMMNTOM € CEerLI,I/Ija UIN Navebe Ha TEYHOCT O/, ,£I,OjKI/ITe.

MoKe Aa e CNOHTaHO, UK NPU NPUTUCOK. Toa e NaTo/IoLWKa NojaBa U He € BO
BPCKa co bpemeHOCTa U naKTaumjaTa.

Kaj mawuTe eaeH oa npBMTE 3HALUM MOXKe Aa e HamanyBake Ha 1nbuaoro.
T.e. UMNOTEHUMjaTa.

PeTKo nmaaT 60/1Ka BO A0jKUTE N U3NallyBake Ha HEKOj CeKperT.



[IponakTMHOMM

npOJ'IaKTI/IHOMI/ITe MoXaT Aa ga obuagat acMMNTOMAaTCKU BOKOJ1y HUBOATaA Ha
NPOJ1IaKTUH Ce J1IECHO NOKa4YeHMN.

[1pn xunepnponakTMmHeMuja MoXe ga ce cnydyar:
- ranakropea
- onuromeHopea/ameHopea
- HamaneHo nnubungo
- UM UHQEPTUNHOCT
Kaj maxTe moxe ga nosene oo
- XMNoroHaausam,
- epeKkTunHa gncdyHkumja
- HamaneHo nnubunao,
- MlanakTopeartaa e peTka Kaj MaXuTe

23



PROLACTINOMA

O\

Macroadenoma

A
.
.
.

SSess!

MRI
Visual function
Pitustary function

v

Medical treutment with
Dopamine Agonist

Microadenoma
- + no N
Indications for therapy
therapy: | o—
o Amenormicn *
o Infertlity
* Severc Monitor
Galactorrhea *  6-12 monthly
e Dsteopenin PRL, and
lestosterong
l eytradiol
ves
*  Bone density
Medical treatment with (3-5 yearly)
Dopamine Agonist
(DAY

Muoaitor:
\ *  Symptomatic
response

o Serum PRL at 3,
6. & 12mihs, und

v

Moot

e PRLm2 6& [2wks
e Repent MRI at Imths

v

I DA intolerance

or resistance

o Try alternative
DA

o Consider
mirosurgery

then annuslly
o Re-mmagimg if

‘Targer

microsdenonmis

H poor respanse (serum
PRL ar tumor size ).

®  Try altermative DA
¢ Consider surgery

v

Normal for 2-3 years”

v

Consader wial withdrawal
of therapy with continued
momitormg

i good DA response:

e Longsenn DA
therapy

* DA dose may be
reduced for
mamtenance

s Momitos pituitary
function

*  (Some msy consider
radiotherapy)

24



Repeat x 2
1:100 dilution

Pituitary macroadenoma
or infiltrative disease
PRL <150 ng/ml

Dopaminergic tone disorder

Rule out pregnancy,
medications,
hypothyroidism, chronic renal failure,
liver failure

No tumor
Pituitary PRL <100 ng/mL
micro/macroadenoma
PRL > 200 ng/mL

Idiopathic
hyperprolactinemia

Micro/macro prolactinoma

25



hGH Feedback lNMeTenka

’--------------‘

\

e GHRH stimulates

@

Low blood glucose
(hypoglycemia)
stimulates release of

secretion
of hGH by
somatotrophs

/

hGH and IGFs speed
up breakdown of liver
glycogen into glucose,
which enters the blood
more rapidly

o Blood glucose level

@

/
I

rises to normal
(about 90 mg/100 mL)

\/

If blood glucose
continues to increase,
hyperglycemia inhibits
release of GHRH

e High blood glucose

L8

o

Anterior
pituitary

(hyperglycemia)
stimulates release of

@ GHIH inhibits
secretion of
hGH by
somatotrophs

A low level of hGH and

IGFs decreases the rate

of glycogen breakdown
in the liver and glucose
enters the blood more

slowly
\4

Blood glucose level
falls to normal
(about 90 mg/100 mL)

\

If blood glucose
continues to decrease,

7

hypoglycemia inhibits «

release of GHIH



------------------------

AKpomernuja u ruraHTusam

= AKPOMETIAJIUJA- e sronemeHo
nayvyer-e Ha XOPMOH Ha pPacT Kaj
0COOUTE Kaj KoM pacTEHETO €
3aaBpLueHo. Bokorky ce jaBu BO
OEeTCBOTO U agonecueHumjaTa
KOra pacTeH-eTO HE € 3aBpLUEHO,

3bopysame 3a [ ITAHTU3AM.
= MPUYUHU

- aJleHOMU Ha NpeaHUOT pe3eH

- ajeHoMun Ha xunotanamyc koun ce GH
CeKpeTupadkm Unn ce NpuapyxeHu co
apyrn Tymopu kou ctumynmpaat GHRH
cekpeuwja.

- eKTOMWYHU TYMOPU KOU ceKkpeTupaar
GH ( 6poHxu, 6enn nobosun, Lupesa)

27



Acromegaly: Signs and Symptoms

Headache ~— Frontal bossing
Supraorbital buiging . .
Vision defect ————— . —— nose
mmedulmk:/_// ~ Enamed 1009 peformed seli turcica
e ACROPOLIS Observational Study: |ilisastuises i bbb
Mean time from onset of v "“’:;""‘*" #% — Galactorhoea
symptoms/comorbidities to _gJ "‘:‘::‘;ﬂ“e:::'a“m
GH/IGF-1 hypersecretion e T 4ty
: : 1 Nesromeeyy 08 gy oo
diagnosis was 5.1y (£ 6.75 y) 9.8 Eiiermed olon
— A reduction in time to e
diagnosis compared with syndrome
previously published data Enlarged hands
(breadth)

Earliest signs mainly consisted of
morphological manifestations!
- Enlargement of extremities
— Changes in facial features

Osteoarthritis

Enlarged feet (breadth)



XunoroHapgoTponeH XxmnoroHagnsam
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Table 1

Etiologies of Hypogonadotropic Hypogonadism (3).

Hvperprolactinemia

Pituitary lesions (tumor, granuloma, abscess)
Cushing syndrome

Drug use (opiates, alcohol abuse)

Anabelic steroids use

severe or chronic 1llness

Pituitary irradiation, trauma of surgery

Iron overload

Kallmann syndrome

Idiopathic hypogonadotropic hvpogonadism
Other genetic mutations

Prader Willi syndrome

Modified from Darby E, Anawalt BD. Male hvpogonadism: an update on diagnosis and treatment. Treat Endocrinol.



AKpomeranuja
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KnuHuyka crnuka:

UenHa xunepocosa

3rofieMyBak€ Ha akpanHuTe OeroBu
3agebenyBake Ha MEKNTE TKMBA
(aHaborneH edekT),

MPCHa KOXXa N 3ronemMeHo rnoTemse,
aereHepaTuMBeH apTpuUT U KapneneH
TYHen,

3rornemMyBat-€ Ha MEKOTKUBHMU
opraHu: cpue, xenap, dybpeau,
LipeBa,

anabok rnac ( oganeyeHu rnacHu
Xuum)

XunepTeHaunja ( 3agpLuka conu),
[MyKOo3Ha MHTONEepaHumja
(QHTUMHCYNNHCKO OejCTBO),
ranakTopea,

MYNTUHOOO3Ha CTpymMa

INTokanHo: rnaBo6onkn, HapyLlyBaHe

Ha BMOOT, AUNIoNumn
32



Growth Hormone Deficiency in Adults

Feedback

Practice Essentials

The somatotroph cells of the anterior pituitary gland produce growth hormone (GH),
which is stimulated by GH-releasing hormone (GHRH) and inhibited by somatostatin,
both of which are produced by the hypothalamus.

GH deficiency in adults usually manifests as reduced physical performance and
impaired psychological well-being. It results in alterations in the physiology of different
systems of the body, manifesting as altered lipid metabolism, increased subcutaneous
and visceral fat, decreased muscle mass, decreased bone density, low exercise
performance, and reduced quality of life. [

Adult GH deficiency can be a transition from childhood-onset GH deficiency or it can be
acquired during adulthood. The majority of cases are caused by pituitary tumors or by
their treatment with surgery, radiation therapy, or both. Traumatic brain injury is another
important cause. [2 3. 4]

The goals of GH therapy in adults are to improve conditioning, strength, body
composition, and quality of life, as well as reduce the burden of associated medical
conditions such as cardiovascular disease and decreased bone mineral density.
Patients should be educated about the technique of subcutaneous injection of GH.

For patient education resources, see Thyroid and Metabolism Center as well as Growth
Hormone Deficiency, Growth Hormone Deficiency Medications, and Growth Hormone
Deficiency FAQS.

Etioloav



https://www.emedicinehealth.com/thyroid-conditions/center.htm
https://www.emedicinehealth.com/growth_hormone_deficiency/article_em.htm
https://www.emedicinehealth.com/growth_hormone_deficiency_medications/article_em.htm
https://www.emedicinehealth.com/growth_hormone_deficiency_faqs/article_em.htm

Acromegaly: Treatment Options

Treatment Options'

Medical therapy Radiotherapy

e SSAs (octreotide; e Used in select

lanreotide; pasireotide) cases when disease
is not controlled with
surgery and medical
therapy

* GH-receptor
antagonist
(pegvisomant)

¢ Evidence suggests
increased risk of
brain tumours,
especially when
given at young age?

* Dopamine agonists
(eg, cabergoline)

http://www.peervoice.com/o1/pvs87 P@SFVO[CG



Acromegaly: Monitoring Before and Following Surgery

Presurgical Monitoring
e Retrospective analysis (N = 51) of patients with acromegaly who received <6 mo

of presurgical medical therapy prior to transsphenoidal surgery
- In the majority of patients, a single measurement of GH status together with
IGF-1 provides an accurate assessment of biochemical control’

Endocrine Society Guidelines on Monitoring: Post-Surgery and Beyond

* Following Surgery: Measuring an IGF-1 level and a random GH at 12 weeks?
- If GH and IGF-1 levels are discordant, a nadir GH level after a glucose load
should be performed

* During medical therapy: Measuring an IGF-1 level and a random GH?*?
- If GH and IGF-1 levels are discordant, a GH day curve may help?

e Comorbidities should be longitudinally monitored and rigorously managed?

* Monitoring strategy should be based on recommendations for selected therapy.

http://www.peervoice.com/o1/pvs87 PeeI’VOICe



Stress/suckling
Estrogen

JLh

/ \
l: PRL-secreting cells:I
\ A

| PRL?

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings



[Mpun4yoHUTE Ha AeULUT HA XOPMOHOT Ha PCT Ce NOAENEHN BO TPU KaTeropum

a) KOHreHUTanHu
b) CtekHaTu
c) naunonarcku ol

Congenital conditions are caused by genetic abnormalities or structural
brain defects.

CTpykTypHUTE aedpekTn BKydyyBaat agenesis of the corpus callosum, septo-optic
avcnnasuja, empty sella syndrome, encephalocele, hydrocephalus, and arachnoid cyst.

GH pechuumnToTCTEKHAT BKIyvyBa

Tymopu Ha xmnodusa

-Tymopu Ha xunoTanamyc,

-MeTtacTtasu

--onepaTmBEH 3aaTt unu 3pavere

NHdomnTpaTtueBHKM Nnpouecu Kako sarcoidosis, tuberculosis, histiocytosis X,
hemochromatosis, 19 lymphocytic hypophysitis;

NHadbapkunm Ha xunodumsaTa nunm XxmnotanamMmycoT Kou Moxe aa bmaart CrnoHTaHu K
BO cknon Ha Sheehan syndrome); n Tpayma Ha rnasa.



COMOTPOTPOMHU KIETKN, Npoayumpaar rpoytx XxopMoH. (GH), Koj e ctumynupaH nak og
GH-releasing hormone (GHRH) n nixmnbupaH og comaroctatuH. [1Bata XxopMoHa ce
navat og XUIMNOTXAJIAMYCOT.

GH OEOUNLINTOT obunyHo ce maHudecTupa Kaj BO3pacHMUTE Kako HaMmanyBawe Ha
dom3nykaTa cnpeMHOCT 1N HamanyBawe Ha dobrosostojbata.

Pe3yntupa co npomMeHn Bo pn3nonowkmtTe yHKLUNM BO MHOTY OpraHn 1 CUCTEMU.
Poremetuvawe na lipidniot metabolizam, zgolemuvawe na subkuytanoto | visceralnoto
masno tkivo, namaluvawe na koskenata gustina,,namaluvawe na koskenata masa..

Adult GH mo3e ga ce crnyyu Bo Tek Ha NPEMMHOT Ha OETCTBOTO BO afosiecueHLmajaTa,
nnn mose aa HacteHe no 30 roguMHa Ha Bo3pacTa.

HajuyecTo e npeansBukaHa og TyMOpU Ha xunodwusaTa , UM HacTaHyBa Mo Tpayma,
3payHa Tepanuja unun geete

LlennTe Ha nekyBaweTo co GH e ga ce nogobpat oniwutata cocToj,a cunmHaTa
KoMro3uunjaTa Ha TenoTo. , ja ce HamanaT cocTnojouTe kou ou aoBerne Ao cpuesa
cnabocT, 1 HamaneHa KockeHa ryctuHa Mauuetute Tpebe Aa ce egyuupaart 3a JaBaHje
Ha MHEKLMN Ha XOPMOHM Ha pacT ( Kou e AaBaaT nop, Koxa)



Hypothalamus and Post.

Pituitary
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3aaHa xunodunsa

[TocTepnopHMOT Aen Ha xunodusaTta He CUHTeTU3npPa XOPMOHW.

= XOpMOHUTE Tamy ce cknaampaat ocnoboayBaat o4 TEPMUHASTHUTE
aKCOHW HAHeYypOCEKPETOPHUTE KAETKU KOU ro dopmmpaaT xmnotanamo
XnMnodunsapHUOT TPAKT.

Toa ce

= AHMAUYTEPUYEH XOPMOH
= OKCUTOUMH

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.



ADH Feedback Loop

o High blood osmotic e Low blood osmotic
pressure stimulates - pressure inhibits
hypothalamic \ ¢  hypothalamic
osmoreceptors 4 osmoreceptors

Osmoreceptors

e Osmoreceptors
activate the
neurosecretory cells
that synthesize and
release ADH

© nhibition of osmo-
receptors reduces or
stops ADH secretion

i
1
i
i
\

€) Nerve impulses
liberate ADH from
axon terminals in
the posterior
pituitary into
the bloodstream

g i
o Kidneys retain Sudoriferous Arterioles constrict,
more water, (sweat) glands which increases
which decreases decrease water blood pressure
urine output loss by perspiration

from the skin



- ADI

= Antidiuretic hormone (ADH)/vasopressin

= HeroBOoTO KONMMYECTBOKOE CE CeKkpeTupa, Bapupa co
KPBHMOT OCMOZCKN NPUTUCOK

= HeroBaTa (pyHKUMja € Oa ro Hamanu KoJINYeCcTBOTO Ha
n3nadeHa ypuHa of opraHm3amor .

» Osmoreceptors (HeypoHUTE) BO

Bo xunotanamycoTt ro MOHUTOpMpaaT KPBHUOT OCMOTCKU
MPUTUCOK.

T NMopacT Ha KpBHUOT BonymeH | ADH cekpeuuja

| nag Ha KkpBHMOT BonymeH T ADH cekpeuumja

Copyright © 2014 John Wiley & Sons, Inc. All rights reserved.



OCHOBMWM

Diabetes insipidus (DI) ce gedunHMpa Kacko MUHyBake Ha ronemo KonmdecTtso (>3
L/24 hr) HagunymnpaHa(paspeaeHa ypuHa) (< 300 mOsm/kg). Noctoun Bo ABe hopmu
MajopHU oopMN.

. LleHTpaneH (neurogenic, pituitary, or neurohypophyseal) DI, ce
KapakTepusupa co HamarneHa cekpeunja Ha ADH ( arginine vasopressin [AVP])
. Nephrogenic DI, Ce kapakTtepuanpa co HamarneHa crnocobHOCT Ha

O6ybpes3nTe aa KOHUEHTpUpaar ypuHa , nopagu pe3ncTeHunja Ha AejcTBOTO Ha
camunot ADH Bo bybpesunte

OBe opyru dpopmun ce rectauyuckm DI u npumapHa nonunguncuja (dipsogenic DI);

[1BeTe oopmu ce npeansBukaHu og geduumt Ha AVP, HO 0edUUNTOT He pe3ynTupa
HUTY o4 AedeKT Ha Heypoxunodwmuaara, HUTY o bybpesuTe.

43



3Haum ¥ CUMNTOMM

NMpeoomnHaHTHM MmaHudecTaumm Ha DI ce:

. Polyuria: [JHeBHaTa KOnMynHa Ha nanadeHa ypuHa e
penaTtMBHO KOHCTAHTHA 3a CeKOj nauMeHT , HO pasnukaTta €
roneme mery cammte naumeHTtu. go (3-20 L)

. Polydipsia

. Nocturia

HajuyecTtat goopma Ha ueHTpanHuoT DI no Tpayma nnm
ornepauuja BO PErMoHOT Ha xmnodgusarta unm
XMrnooTtanamMmycoT MOXe Aa ce jaBu BO efiHa of Tpute bopmu

. TpaH3uTHa,
. [lepmaHeHTHa
. TpudpasHa (Koja ce jaByBa BeaHall Mo rnospenara,

0BGMYHO BO KITMHWNYKM YCIOBN) 4



IujarHosa

[Tpn KNMHKMYKaTa NpeseHTaumja, kora ce comHeBame Ha DI, Tpebe
Oa ce HanpasaTa nabopaTtopuckm TeCTOBM Kou OU ja noTepaune

awvjarHosara

. 24-4acoBHO cobupan€e Ha ypuHa, 3a ogpenyBate Ha
KOINnM4ecTBOTO Ha BOAAa KOe € UCNneHo niin npuMmeHo n.B.

. oApenyBaH-e Ha CePYMCKU eNeKTPOonnTn U rmukemmja

. YpuHapHa crneundunyHa TexmHa

° CI/IMyJ'ITaHO oAapenyBsawe Ha njiasmMeHa U ypnHapHa OCMOJ1aliHOCT
7

e ogpenyBsarwe Ha ADH BoO nnasma
[ononHutenHun ucnntyBaka Tpebe aa ce Hanpaear,

BOKOSKY Tpebe aa ce Bknyyar
. TecT Ha XeaoHeewe (Miller-Moses) 3a ga nocTUrHemMe ageksaTHa
aexuaparauuja n makcmmarnida ctumynaumja Ha ADH 3a ga ce Hanpasu
avjarHosa.
. n magnetic resonance imaging (MRI) n mepere Ha gpyru
XOPMOHU oA xunodomsara, oceeH ADH/
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Tepanuja u Boaemwe

[ToBekeTo naumneHTn co DI moxaT ga nujat 4OBOMHO TEYHOCTU 3a Aa
HagoMecTaT rybuUTOKOT Ha TEYHOCTU. BOKONKM BHECOT Ha TEYHOCTU MPEKY
yCTa He e JOBOJIEH NpucaTHa € XxunepHatpemuja n Tpebe aa ce
HagoOKHadyBaaT TEYHOCTU N HATPUYM.

Ce paBaar BEHCKW rMUKo3a U 1 U.B. TEHHOCTN KOU Ce XMMOOCMOSIapHHU
BOAEjKM CMETKA Ha HMBOTO Ha HATpUyMm BO KpBTa.;He Tpebe aa ce naea
cTepuriHa Boaa.

. Te4yHOCTU ce gaBaaT He noBeke oa 500-750 mL/yac, co uen ga
ce Hamanu HMBOTO Ha HaTpymyM npoceyHo 0.5 mmol/L (0.5 mEg/L) cekoj
caart

cDapMaKOJ'IOLI_IKI/ITe TeparneBTCKU Onunn BKIy4vyBsaar .

. Desmopressin (nek Ha n3dop npu ueHTpaneH DI

. CUHTETCKM BaconpecuH

. Thiazides

. HecTtepongHun aHtnpeymatmum kako NSAIDs), kako indomethacin

(ocobeHo npu HedporeH DI, kora Hema Apyrn MOXXHOCTN)
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3agHa xunodusa - Oxytocin

XopMoH Ha “cuddle” or “love”

« Ce aKkTmBMpa BO TEK HA NOpPOAYBaHETO NN NOCTNapTariHoO
 [lomara npu
OTtBapahe Ha LepBUKCOT = 11 ce ocnoboaysa OKCUTOLMH

Pe3yntupa BO 1 Ha KOHTpakuujaTa Ha MasHUTe MYCKynu BO
MaTkaTa

1o nopoayBakeTO , OAroBOPEH € 3a Jla4yeH€ Ha MJTIEKOTO.



EHOOKpUHUK Xne3au BO ApPYru opraHu

= Bo cpueTo ce nauu atpunaneH HatpuypetndeH nentung (ANP) koj rm ctumynupa
bybpesunTe ga nanadysaat noseke cosn. Co Toa ce HamaryBa eKLecOoT Ha KPBHUOT
BONYMEH, BUCOKNOT KPBEH NPUTUCOK U KOHUEHTpaumjaTta Ha Na Bo KpBTa.

= Gl TpakT un & gepuBaTtu: [loBeke HeypOEHOOKPUHU CUCTEMMU

= [lnaueHTaTa Nnaym CTeponaHN N NPOTENHCKN XOPMOHW KaKo:
= Estrogeni, progesteron
» CRH (kortikotropen rilizing hormone)
» HCG( human horionski gonadotropin)

= Bo oybpe3uTe :

= Juxtaglomerular cells cekpetnpaat peHuH

» Renin MIHOWMPEKHO ro CUrHanu3npa agpeHanHUoT KOPTEKC Aa nayum
aldosterone

= Erythropoietin: npaka curHanu 4o KOCKeHaTa cpueBuHa aa ja 3rofieMm cuHTesaTa
Ha RBC (Red Bload Cells)

= Bo KoxaTta

» Bo kosaTa, npu usnarawe Ha YB 3pauu ce cuHTETM3NpPA 04 XONIECTEPOSIOT BU 48
BUTaMuH [1 npekyp3op, HEONXOAEH 3a MeTaabonm3amMmoT Ha KanunymoT



