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KAEeTKU Ha AaHrepxaHCOBUTE OCTPOBU



MHCYAUH

[lenTMAEH XOPMOH, KOUTO Ce CEKPETUPA OT B KAETKUTE Ha
N\aHrepxaHcoBUTE OCTPOBM.

MexaHn3bM Ha AEUCTBUE — YpPE3 BTOPUYEH MOCPEAHUK
(TMPO3UH KMHA3MN).

PU3MONOTUYHU EDEKTH:

[ToHW)XaBa NAa3MeHaTa KOHLUEHTpaLumMa Ha K033,
3aLLoTO:

CTUMYAMPA YAECHEHATa ANDY3UA Ha TAOKO3a B MYCKYAHaTa
M MaCTHa TbKaH;

CTUMYAMPA CUHTE3ATa Ha MUKOreH B YepHUsa ApooD.
Ctumyanpa 6enTbuHaTa CUHTE3A B KAETKUTE.
CTUMyAMpa CUHTE3a Ha AMIMUAM B MacTHaTa TbKaH.

[Mpu AMNcBaLLa ceEKPeLMa Ha UHCYAUH Bb3HUKBaA AMabeT
™mn |, @ Npn pe3ncTeHTHOCT Ha MHCYAMHOBUTE peL.enTopu
Anabet tun Il.



MEXAHU3bM HA AEMCTBUE HA MUHCYAUHA
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MAP kinase signaling PI-3K L
pathway signaling pathway
GLUT4
vesicle

Cell growth, proliferation,  Synthesis of lipids, Cell survival and
gene expression proteins, glycogen proliferation




PE'YAAUUA HA UHCYAMHOBATA CEKPELUA

Ha npuvHUMna Ha oTpuLaTenHata obpaTHa Bpb3ka
OT NAa3MEHATA KOHLEHTPALMUSA Ha TAIOKO3a.

[lapacMmMnaTuKyCchT - CTUMYAUPA CEKPEeLMATa Ha
MHCYAUH.

[AFOKaroHbT CTUMYAUPA CEKPELMUATA HA UHCYAUH.
CUMNATUKYCbT NOTUCKA MHCYAMHOBATA CEKPELMS.

ComartocTtatH UHx1Mbupa MHCYAMHOBATA
cekpeLums.



[A\FOKATOH
[lenTMAEH XOPMOH, KOUTO CE CEKPETMPA OT O

KAETKUTE Ha NaHrepxaHCOBUTE OCTPOBMN.

MexaHW3bM Ha AEUCTBUE — YpPE3 BTOPUUEH
MNOCPEAHUK.

PU3NONOTUUYHU ePEKTH:
[AMKOT€EHOAU33,
AFOKOHEOreHesa,
AUTIOAU3A.

[loBMLLABa NAa3MeHaTa KOHLUEeHTpaumua Ha
AFOKO3a U CBOOOAHU MaCTHU KUCEAUHMN.

OcHoBeH CTUMYA 3a CeKpeunad € XMnornmkeMHUATa.
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XOPMOHU HA KOPATA HA
HAABbBPEYHUTE
XANE3HN



MOP®OAOIMNs HA HAABbBPEYHATA )KAE3A

Cut-section of adrenal gland

Left adrenal
gland

Right adrenal /
gland

|
' Left kidney
Right kidney




XOPMOHHU HA HAABBBPEYHATA KOPA - CTEPOUAHU XOPMOHMHU
MUHEPAAKOPTUKOUAU: (aldosterone)
FAFOKOKOPTHMKOUAMWN: (cortisol § corticosterone)

NOAOBU XOPOHWU: (dehydroepiandrosterone (DHEA) §
androstenedione, MaAKU KOAMYECTBA €CTPOreHun)

Capsule — o

Zona fasciculata
Regulated by: ACTH

Glucocorticoids

Cortisol
Cortex —— Corticosterone

Adrenal androgens
DHEA
DHEA-Sulfate

Chromaffin celis "
Catecholamines
Medulla — Meduliary veins NEDmenh;\e
orepinephnne
Splanchnic neqves © xom
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OU3UNONOTUYHUN EQEKTU HA ANAOCTEPOHA

[ToBMLLaBa pe3opbunsita Ha HaATPUK U
CeKpeuusita Ha KaAunu B AUCTAAHUTE U
CbOUPATEAHU KaHAAYETA HA HEPPOHA.

CTUMYAU 3a ceKpeumns:
[loBULLEHA NAAa3MeHa KOHLEHTpauusa Ha K MoHuK;

AKTX;
[ToHWXEeHa NAa3MeHa KOHLUEeHTpauusa Ha Na MOoHU;

AHIMOTEH3UH Il.



OPU3UNONOTUYHUN EDEKTU HA KOPTU3OAA

[loBULLa@Ba NAa3MeHarta KOHLUEHTpaLuua Ha rKo3a 4ypes
CTUMYAUPAHE Ha TAOKOHeOoreHes3aTa;

CTumMyAMpaT AMNOAU3aTa;
CTUMYyAUPAT pa3rpaxAaHeTo Ha BeATbUU B MYCKYAUTE;

[ToBMLLIABa YYBCTBUTEAHOCTTA Ha aAPEHEPTUYHUTE
PELENTOPU B CbAOBETE;

[ToBMwaBa Bb36yanmocTTa B UHC;
CTUMyAMpa epuUTpOonoe3aTta U NOTUCKA NAEBKOLIMTONOE3aTa;

Mma NpoTUBOBBL3NAAUTEAHO U UMYHOCYNPECUBHO
AEUCTBUE.



OU3NONOTUYHU EGEKTU HA
AFOKOKOPTUKOUAUTE

spinal cord ——
(cross section)




PEI'YAAUUA HA CEKPELUATA HA XOPMOHU OT
HAABbBPEYHATA KOPA

Hypothalamic - Pituitary - Adrenal Axis
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Negative Feedback

l Decreased immune function o
CRH = Corticotrophic Releasing Hormone | Y | ) e
ACTH= Adrenocorticotrophic Hormone Cortisol ~ o s i 1 GEEKY MEDICS ’ff




NONOBU XOPMOHW HA HAABbBEPEYHATA KOPA

OHOBHU NPEACTaBUTEAU Ca AUXMAPOENMUAHAPOCTEPOHA
M aHAPOCTEHAMOHA.

AHAPOreHuTe nmvat aHaboneH edeKT BbpXy OEATbYHATA
obMsIHa.

[pes3 nybepTteta HapacTBa CeEKpeLunsaTa UM U TOBa
BOAM AO YCKOPSIBaHE Ha pacTexa U nosasa Ha
XapaKTEPHO OKOCMSABAHE.

B MacTHaTa TbKaH MaAKa YacT OT TAX Ce NPeBpPbLUAT B
EeCTPOreHMu.

OCHOBEH CTUMYA 3a cekpeuunsa e AKTX.



KAALULUEBA XOMEOCTA3A

HopmanHaTa nAa3MeHa KOHLEHTPaLUMA Ha KaALMeBU MOHMU
ce MOAAbPXa B MHOIMO TeCHU rpaHuum ot 2,1 mmo/| Ao
2,6 mmol/I.

Peryampa ce Ha npuHuMna Ha oTpuuatenHata obpatHa
BPb3Ka C Y4aCTUETO Ha TP XOPMOHA: NapPaTXOPMOH,
KaAUUTOHUH; Vit. D3.

BronormMuyHa pons Ha KaALMUS B YUOBELLKUSA OPraHU3bM:
M3rpaXxpa KOCTUTe, ydactBa B NpoLecUTe Ha
Bb30Oy)XAEHME N CbKpaLleHME, B NPepaBaHe Ha
HEPBHWU CUTHAAM MPE3 XMMUYHUTE CUHAMCH, B
KPbBOCbCUPBAHETO.



Plasma Calcium Homeostasis
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NMNAPATXOPMOH

XOPMOH € BeATbYHA CTPYKTYpa
MexaHu3bM Ha AEUCTBUE — UpE3 BTOPUUEH NMOCPEAHUK

dusnonornyeH edbekt - NnoBULLaBa KOHLUEHTPaLMUATA Ha
KaALUUW B KpbBHaTa NAa3Ma ypes:

MobuAn3npaHe Ha KanUWK OT KOCTUTE;

CtumyampaHe pe3opbumsata Ha KaALumMr B TbHKUTE YEpPBa,
OMNOCPEACTBAHO OT AEMCTBUETO HA BUT. [\, YUATO CUHTESA B
6bbpeka CTUMYAUPA;

[ToBMLaBa pe3opbumata Ha KaALMEBU MOHU B AUCTAAHUTE
1 cbOMpaTEAHU KaHaAUeTa Ha HEPPOHaA.



OU3NONOTUYHU EOEKTU HA NAPATXOPMOHA

Hapamn‘roan:mn AJIAEe3H
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TeHKO gepBO
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PEI'YAAUUA HA CEKPELUUATA HA
[MTAPATXOPMOH

[TOHWXXeHaTa KOHUEHTPaLUKUAa Ha KaALIMEBU MOHU B KPbBHaATa
NMAA3Ma CTUMYAUPa CEKPELUATA HaA NMNaAPaATXOPMOH.

Ca** binds to receptor Ca** not bound to
/ i __\ / —— it — \r&{epmr
| \ f

|
receptnr activation |

leads to inhibition no inhibition
nFIPTH sacretion |

|
© '.,
\(EE? @éﬁj@/ \?i%? I;:;I’E{EyPTH is secreted

PTH action in body leads
to increased [Ca*t]ge;
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XUMNEPNAPATUPEOUAU3S DM

Hyperparathyroidism

Increased Blood -[Ca™]

("salt- and pepper skull")

Epulis
Parathyroid ADENOMA

(Giant cell tumour)

Metastatic
calcification

Peptic ulcer—_

Pancreatitis

Osteitis fibrosa cystica
Subperiostal resorption

Nephrocalcinosis

Kidney stones (Calcium phosphate)
Renal infections

Renal failure

Muscular atrophy

Fig. 30-8

KMc




KAAUUTOHUH

CeKkpeTtupa ce oT napadOAMKYAaPHU KAETKM Ha LLIMTOBUAHATA
XAe3a

XOPMOH C BeATbuHa CTPYKTYpa
MexaHM3bM Ha AEUCTBME — Upe3 BTOPUYEH NMOCPEAHUK

dunsnonornyeH edekt - NOHWXKaBa KOHLEHTPALMATA Ha KaALMK B
KpbBHaTa NAa3Ma 4pes:

CTUMYAUPAHE OTAAraHe Ha KaALWK B KOCTUTE;
MHXMOUpPaHe pe3opbumaTta Ha KaALUM B TbHKUTE YEPBA;

NoTMCKa pe3opbunsaTa Ha KaALMEBU MOHU B AUCTAAHUTE U
cbbupaTenHn KaHanueTa Ha HedpoHa U CTUMYAUpPa pe3opbunaTa
Ha ¢ocoaTu.

dlMoBuwweHaTa KOHUEHTPaUNUA Ha KaAUUEBH MOHU B KPbBHaATa NAa3Ma
CTUMYAUPa CEKPELUNUATA HA KaAUUTOHUH.



PU3NONOTUYHU EPEKTU HA KAALMUTOHUHA

[IutoBMaHa xi1e3a HHXHG_‘Hpa peabcopbumnara
aa Ca” e OnOpeumTe
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OTJIaraHeTo Ha KalLit
E KOCTHTE

[Tomxaea HMEaTa Ha
KaIlHii B KPEETA

Huxubupa Kam.menara‘
peabcopbumna B gepeara



XUMNEPNAPATUPEONON3 BM

Hyperparathyroidism

Increased Blood -[Ca™]

T Skull decalcification
: ("salt- and pepper skull")

Parathyroid ADENOMA

Epulis —— Ny
(Giant cell tumour)

Metastatic

calcification Osteitis fibrosa cystica
Subperiostal resorption
. Nephrocalcinosis
Peptic ulcer . :
Pancreatilis Kidney stones (Calcium phosphate)

Renal infections
Renal failure

Muscular atrophy

Fig. 30-8 KMc
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Vitamin D

The body makes vitamin D when it
is exposed to Ultraviolet (UV) rays from the sun.

FOOD SOURCES:

Cheese
Margarine
Butter
Fortified Milk
Healthy Cereals
Fatty Fish




Vitamin D e ot rpynarta Ha AMNMAOPa3sTBOPUMU CEKOCTEPOUAM.
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CnHTEe3bT Ha BUTaMuH D 3anoyBa ¢
pa3uenBaHe NPbCTEHA Ha 7-
Dehydrocholesterol B enngepmuca noa
AENCTBME HA YITPABUOJIETOBUTE
Tbyn(290—315 NnMm).

Ha-BaxHUTE CbeAMHEHMUSA OT Tasu
rpyna ca:

Vitamin D3 (Cholecalciferol)
>I‘Ipom3|3e>ma Ce B KOXaTa MoA
AENCTBME HA CAbHUYEBUTE AbUU U
Ce CbAbpXa B ronima
KOHLUEHTPaLnsa B pubEHOTO MacAO
»[peanourtaHa ¢opma 3a
CyNAEMEHTaLUUS

Vitamin D, (Ergocalciferol)
»poun3BepeH upes3 obabuBaHe
Ha rou
»No-cnabo epeKTUBEH KaTo
npekypcop Ha 1,25(0H),-Vit D



METABOJIN3bM HA BUTAMWH D

Sunlight

| 7-dehydrocholesterol |

Parathyroid
\ ; hormone
\

4 Skin | | Vitamin D3 Kidney
% ' Liver
25-OHase ' ’

25(0H)D3

— 1, 25(OH), vitamin D

v
Bone
v l' resorption |
Catabolism 4 ;
Serum
24,25(0H)2D3 calcium
1,24,25(0OH)2D3 and
| 4 phosphate
) e
Muscle Intestine Bone

excreted
metabolites




MexaHu3bMm Ha

s
Aencteue
“Non Genomic
Effects”
1,25(0H),D caveolae

VDR

Gene

Signal "9 Transciption
Trasduction
“Genomic
: Effects”
fon) Phospholipase-C
PKC A RAS/MAP Kinase '

PI3K \ Cross talk

1,25D3-MARRS e ond ,
1,25(0H), Y \essengers

(RAF/MAPK)

**BbTpeknerbueH vitamin D receptor (VDR)
NpUHaasexal, KbM pammamnsaTa Ha

A PEHUTE peLenTopm Bb34EMUCTBA KaTo
TPAHCKPUNLMOHEH daKTop,
MOANDULMPANKIN eKCNPeCcnsaTa Ha reHu
CBBbP3aHU C Pa3AUYHU METAOOAUTHU
NbTULLE.

“* 1pyr, HereHomMeH edeKT Ha 1,25-
(OH)2D3 Bk/1tovBa MeMbBpaHHO
acoummpaHu 6bp30 pearmpatym
CTEPOMAHO-CBBbP3BaALLM PeLenTopu
(MARRS) 3a BuTamuH D, pa3no/sioxeHu B
naasMeHaTa MeMbpaHa Ha KaBeoauTe.

Ype3 me3u peyenmopu, vitamin D peryavpa
LLMTO30/IHATa Ka/lLMeBa KOHLLeHTpaLms
Mobuaunsmpankm Ca2* MOHM OT
BbTPEKNETbYHUTE MeCTa Ha 3anacu U
HaB/IM3aHeTO Ha Ca2* MOHKM Npe3 KAeTbYyHaTa
mMembpaHa. lNoBnsiBa ce M aKTUBHOCTTA Ha
docponmnasza C (PLC), ageHnnaTymkNasaTa,
RAS n MAP KMHa3HU NbTULLA.



METABOJIN3bM NN EQEKT HA BUTAMWH D
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Parathyroid > PTH » Kidney
glands
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Increases / \ microenvironment
absorption » Inhibits proliferation
of Ca* Bone Immune cells » Induces differentiation
and P, Increases bone Induces » Inhibits angiogenesis
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Nature Reviews | Cancer




Vitamin D Sun Exposure Zones
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If you live between the 35 degrees parallels, sun If you live above or below the 35 degrees
strength and exposure alone may provide parallels supplementation and food sources
sufficient vitamin d levels. may be needed in addition to sun exposure.



PAXUT

AePUUNT Ha BUTaMuH D B paHHa AeTcka Bb3pacT

The Effects of Rickets
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(Stunted Growth)
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Aednunt Ha BUTammH D y Bb3pacTHA

CAUSES|  VITAMIN D DEFICIENCY [CONSEQUENCES
/ R\ chizophrenia
| suuzf‘i\\ SUNSCREEN A Represion
- 1,\ MELANIN = 2l INFECTIONS
LATITUD \ URI
WINTER -~ T8 IrEV;
2 - Asthma
MEDICATIONS & SUPPLEMENTS = & Wheezing Diseases
Antiseizure Medications N 3 ____HBP
Glucocorticoids - - CHD
Rifampin Hepatic Failure s AODM
HAART Renal Failure Syndrome X
St John's Wart  Nephrotic syndrome Autoimmune Diseases
Obesity Type 1 Diabetes CANCER
MS
Crohn's g::r
MALABSORPTION RA s
UCJ:"‘""‘, Muscle weakness Ptancreas
ppie’s elc.
Cystic Fibrosis Muscle aches
Celiac Osteoarthritis
Liver disease
Osteoporosis
Osteomalacia(Bone Pain)
Rickets
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