Ilopemehaju meTadoM3Ma IpoTenHa,
VI/b€HHUX XMAPATA U MACTH.

[IPEIABALE
Ipo¢. ap Oaruna b. MuxaseBuh



Canp:ka) npeaBama

ITlopemehaju MmeTadoIM3Ma IPOTEHHA
- HECEJIEKTUBHU U CEJIEKTUBHU NopeMehajn Metadoan3ma

AMUHOKHCEJINHA
- nopeMehaju mpoTenHa njaa3Me

IHopemehaju MeTadoM3Ma YyI/beHUX XU/APATA
Diabetes mellitus
CUHAPOM XHUITOTJIMKEMMU]E

Ilopemehaju mMeradoM3Ma MacTH

- nopemehaju ngurecTuje u ancopIimje MacTu
- nopeMehaju KOHLIEHTpallkj€ MacTu Y KpPBU

- TN A03€ (aTEPOCKIIEPO3a)



CTpykTypa 1 (pyHKIH]a IPOTCHUHA

HajBaKHUJM rPaJJUBHU €JIEMEHTH OPraHu3Ma

Crpykrypa:
— IIpUMapHa
— CEKYHJIapHa
— TepLMjaTHa

— KBaTepHEPHA (CI0KEHU IMTPOTCHHH )



CTpyKTypa XeMOrj001MHa

IIpumMapHa cTpyKTYpAa: HU3 01 5/4 aMUHOKHUCEIINHA
CekyHaapHa CTPYKTYypA: NOJIUICITHIHN HU3 Y O-CIIMpaIn
Tepumjanna cTpykTypa: a-crimpaia CMOTaHa y KJIYIKO
KBaTepHepHa cTpyKTYpa: 4 Kinynka GopMupajy TeTpamep
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JlurecTtuja, aricopniyja i MeTadoJIim3am
IpOTCHHA

o Keayaam — NETICUHOTECH mump TICTICUH
 Tanko upeBo — MaHKPEACHU NPOTECOTUTUYKHU EH3UMU
* AncCopnuuja akKTUBHUM TPAHCIOPTOM Y UJICYMY

 TpaHCHOPT MOPTHOM HMPKYJIAUUjOM 0 JeTpe
(rJIaBHO MECTO METa00JM3Ma IPOTCHHA)

e JlezamuaanMja 1 TpAaHCAMUHANM]A AMUHOKHUCEIINHA
(AK)

 @duarpanmja u peancopnuuja AK y 0yopesuma

* Ilpeysumame AK oa crpane nepugepHux TKMBA U3
KOHTHUTEHTA Y TIa3MH



ITopemehaju meTaboaHM3Ma IIPOTEHNHA

HeceJleKTUBHHU nopemehaju meradonn3ma
AMMHOKHCEIIMHA

ceJIeKTUBHHM ITopeMehaju MmeTadoIn3Ma
AMMHOKMCEIIMHA

nopemehaju nporenHa njiasme

uchain —~ fiengin

red blood call
¥ chain -~

“ holical shape of the
polypeptide molecule




HecenektuBHu nopemehaju
MeTa00IM3Ma AMUHOKHUCEINHA

* Ypobhene uiu creyeHe aOHOPMAJIHOCTH IIPOMETA
BEREI O0poja aMmHHOKMCE/JIHHA

— nopemehaju metabonn3ma AK pasrpanaror
JaHIa
— nopemehaju metadonuzma apomatuaHux AK
— nopemehaju metadonuzma AK koje caap:xe cymnop

— aMUHOALUypH]e.



CenekTuBHM mopeMehaju MmetadoaInu3Ma
AMHUHOKHCEIMHA

* Ilopemehaj meTabdoM3Ma MOjeTUHUX
AMHHOKHMCEJIMHA

— nopemehaju metadom3Ma THpO3UHA

— ropeMmehaju MmeTadoJIm3Ma METHOHHHA

— nopemehaju meraboM3Ma IIMIYHA U JICYLIMHA



CenexTuBHHU nopemMehaju aMMHOKHCEIMHA

 Ilopemehaju meTradom3mMa TUHPO3UHA:
— (peHUIIKETOHYpH]a
— aJIKalTOHypH)a
— MeJIaHypHja
* Ilopemehaju meTradou3Ma METUOHUHA:
— XOMOIIMCTHHYpH)a
— HHUCTUHYpH]a
— IMCTUHO3a
 Ilopemehaju meradoamsma rauuuHa U JeyUUHA:
— XUIIEpIIIMIMHEMH}a Ca TITHLUHYPH)OM
— OKcajo3a
— XWNEPCapKO3UHEMH])a
— JICyHAHO3a



OeHnIKEeTOHYpH]a

e JlebnuuTt eH3uMa (peHUJIATAHUH XHAPOKCHIIA3E
e Omreheme XermaTu4yHe

XUJIPOKCUIIAI]€e (DeHUIAIaHUHA
y TUPO3UH

* HaromunaBame (DECHUITAIAHUHA ~ "eonenos

y KpBU
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Single phenylalanine
hydroxylase subunit

Phenylalanine hydroxylase
protein consisting of 4 subunits



PAH
gene

Chromosome 12

The half-solid symbols represent heterozygous carriers of
phenylketonuria; the double line between I-1 and I-2
sighifies a consanguineous mating.

£ 2002 Encyclopzedia Britannica, Inc.

mutated gene =======

lack of tyrosine

cells in abnormal chemical environment




Phenylketonuria

Dietary Protein

e T NET N
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Phenylpyruvic acid «+— ( Phenylalanine : »

l Phenylkotonuna I

+ Lack of phenylalanine hydroxylase blocks the transformation of
phenylalanine into tyrosine

« Unmetabolized phenylalanine is shunted into the pathway that leads to the
formation of phenylketones

86
+ Excess phenylalanine also inhibits the formation of melanin from tyrosine
(c) 200 MlchaeIA Kahn, DDS




OeHnIKEeTOHYpH]a

TUNIUYHYA 3HAIA

* CBETJIa Koca
* EKIIEM
* MUpHC (peHUICHphEeTHE

KHUCCIIMHC

HeypoJiomku ucnaau

* MUKpoIedaamja

e a0HOpPMAJIHU PA3BO]
MOXKJIAaHUX CTPYKTYpa

* aOHOpMaJHa
MH]EJIMHU3alIN]a

* MCHTAaJIHA peTapaaluja






ANKanToHypHja

JHedumur okcnaaze XOMOreHTU3HHCKE KHCEJIMHE

Haromunasame moaiuMepa XOMOI€HTU3UHCKE
KUCEJINHE Y OPTraHU3MY

IIpoMeHa 00j€ ¥ KBaJaUTETa BE3MBHOT TKHBA-
ochronosis

HO

HO OH



Menanypuja

* IloBehaHna npoaykuuja MUrMeHTA MEJIAHUHA Y
MAJIUTHUM TYMOPHMA KOK€ U PETHHE (MEJIaHOMH )

* IlojaBa Mes1aHUHA Y YPUHY



XOMOLIMCTHHYPH]A

e JlepuuuT HMCTATHOHUH CUHTETA3E
e Jlpyra mo y4ecrajoCcTHv HacJieHa 00JecT
« T HMBOa XOMOIIMCTEMHA U METHOHUHA y KpBHU

* XOMOLMCTEMHOM MHAYKOBaHA AUC(OYHKIIM]a
€HI0TEJIa KPBHUX CYyJI0Ba U YOP3aHAa aTePOCKJIepo3a

Methionine —= S-Adenosylmethionine

¥

S-Adenosylhomocysteine

Cystathionine
NH2 l NH2 Synthase NH2 NH>

HOOCCHCH,CH 5 SH+HOCH, CHCOOH - » HOOCCHCHp CH2SCHp CHCOOH

H>0
Homocysteine Serine

:

NH> NH>
HOOCCHCH,CH5S-SCH,CH,CHCOOH

Homocystine




[{ucTrHYypH]a ¥ UCTUHO3A

 IlucTunypmuja: ypointujaza, 0yOpeKHE KOJIUKE U
XbUA

* IlncTHHO3a: TaJOXKEHE KpUCTalla [UCTEHHA Y
TKMBHUMA (HE(DpONaTCKu, HHTEPMEIU]EPHU U
KOpHEaJIHU O0JIUK 00JIECTH )



ITopemehaju meTadboamn3ma
NPOTECHHA IIa3ME



IIpoTennu miuasme




IIponeHTyanHo yuenihe, KOHIICHTpalxja u
OHMOJIOIIKA yJIOra IPOTEHHA IIa3ME

®dpakiyja Yuemthe |KoHuentpamnuja |buosoiika ynora
(%) (9/L)
aJ16YMI/IHI/I 60'7 O 3 6 O_ 5 6 O Hocauu 3a 6unupyOuH,xKyuHe
! ! COJIH, HEKE JIEKOBE, KaJIIHjyM,
IIMHK, CJI000IHEe MacHe
KHCEIINHE
al 3'6 1 8_ 4 8 Hocau 3a KOPTH30J1 U BUTAMUH
’ ’ 512
_ _ Hocauwu 3a 6akap
a2 5 8 3 ! O 6 ! 4 (Iepys10IIa3MuH ), XeMOTJIOOHH
(xanToriooun),
JIMITOCOTYOUTHE BUTAMUHE
_ _ Hocauu 3a rBoxhe
B 6 12 3 ! 6 9 1 6 (Tpancdepun) u
JIMTIOCOTYOUTHE BUTAMUHE
y 11-18  |6,6-14,4




ITopemehaju npoTenHa mia3me

KBaHTHTATUBHHN.

— XUTIEPIPOTEUHEMHU] €
— XAMNOIPOTEHHEMHU] €
KBaauraTuBHuu:

— TUCIPOTECUHEMHU]EC

— IIapanpoTEHHEMU]E

— CCJICKTHUBHC IIPOMCHC IIPOTCHHA I1IJIa3MC



XUNEePIPOTCHHEMU]E

« Komenrpanmja nmporenHa miazme >80 g/L
 PeqaruBHe:

— X€MOKOHIICHTpallMja Y CTalkbuMa JeXuipaTaiuje
* AIICOJIYTHE:

— Hajuemrhe Y napanporernHeMujama (HIIp.
XUIIEpramarjioOyJInHeMHU]e)



XUNOOPOTCUHEMH]E

» Komenrpanmja nporenna mrasme <60 g/L
 PenaruBHe:

— XeMOAuIyIIMja y CTalkbuMa XUIIepXuapaTalmje
* AmNCoJIyTHE:

— | yHOC: MaJIHyTpHIIM]a, MAJIAIICOPIILH]a,

— fry0ouTak nmpoTernHa IpeKko: Koxe, oyopera, ' UT-a,
KBC-a

— pPEJIaTUBHU MamakK NpOTEHHa (TpyaHOoha, pacT)



JlucnporenHeMuje

» Ilopemehaju meTaboaHM3Ma IPOTEHHA
y KOJMa J€ HapylIeH oAHoC u3Mel)y mojeaunux
(ppakumja nporenmHa y KpBu

* YKyIHa KOHIIEHTpalM]a IPOTECHHA Y MJIa3MU MOKE
OMTH HOpMAaJIHA, CMamkeHa WK pehe nopehana

» Ilopemehaj ogHOCa MOjeIMHUX (PpaKIIA]ja CEPYMCKUX
IpOTEHHA TOKOM 3anajbeha (IO3UTHBHU H
HeraTHBHHM PeaKTAHTH aKyTHe (a3e 3anabema)



[TapanpoTenHeMuje

[IojaBa maToJIOMIKKUX NMPOTEUHA Y MIa3MHU

Mynturuim mujenomM (M-KOMITOHEHTA)
Waldenstrom—oBa nprumapHa MakporiooyiInHeMH]a
OpeHKIMHOBA 00JIECT TEIIKKUX JIaHaIla
Kpuornooyinaemuja

beHuraa MOHOKJIOHCKA raMariaTuja



MOHOKJIOHCKA ramariaTtja

* noBehame ri1o0ynmHa ca yCKumM,
UJbACTUM €IEKTPOPOPETCKUM
NUKOM (POpPMHPAHUM OJ XOMOI'€HUX
MOJICKYJIa UMYHOTJIOOYyJIMHA
(mapampoOTEHNHM ) KOJ€ CUHTETHIIIE
jelaH KJIOH MJIa3MOLIMTA.

lanmma




ITonukI0OHCKA ramararuja

e noBechame Y-rII00yIMHCKE (Ppakiuje
ca IU(Py3HUM €IEKTPO(OPETCKUM
TUKOM

* XETEpPOreHa cMella |
MMYHOTJIOOYJIMHA HOPEKIIOM \
pPa3IMYUTHUX KJIOHOBA ILIa3MOIIUTA

* KApaKTEPUCTUKA XPOHUYHOT / \
3aIa’bCHha / \




CeJIeKTMBHE IIPOMEHE Y I10]e AUHUM
NPOTEUHUMA MJ1a3Me

 Tymopcku Mmapkepu (IPOTEMHU CUHTETUCAHH Y
TKHUBY TyMOpa: 0-()eTO IPOTEHH, KapLIMHO-
eMmOpuonannu autureH, CA 15-3, CA 125, CA 19-9,
THPEOTI00YJIIHH)

 TpaHCHIOPTHH NPOTENHM (XaNTOTJIOOMH,
[epYJIONIa3MUH, TAPOKCHH BE3Yy]yhy IrII00YJIMH U
npeajgTOyMuH)

 PeakTranTH aKkyTHeE (pa3e 3anmabema



CeIeKTHBHE IPOMEHE Y 110]€AUHUM
IPOTECHHUMA I1JIa3ME

* Ilo3UTHBHHU peaKTaHTH AaKYTHE (pa3e 3anma/bemba.
— 1 90%: nepynomnasmus, C,

— 1 2-4 myTta: o4 ¥ OLy-IrI00yIuHU, (GPUOPHUHOIECH,
XaIMTOrJI00UH

— 1 100-1000 nyta: CRP u cepymcku amunona A
* HeraruBHHU peaKkTaHTH aKyTHe (pa3e 3ana/bemhAa :

— npeajOymuH, anoymuH, T4 Be3yjyhu rimo0ynun, Cs u
dhepuTHH



ITopemehaju MmeTaboIM3Ma yribCHUX
Xyjapara



XOM€eOoCTasa I'JIMK03€ Y KpBU

* ancopnuMja IIMKO3e U3 XpaHe
* IIMKOHEOreHes3a y jerpu
* [IMKOIEeHOJIN3a Y jeTpH




[ mukoperynaanuja 1 XOPMOHHU

« CMamyjy INIMKEMHU}Y:

- uacyaun, amuanH, GLP (glucagone like peptid),
GIP (gastric inhibitory peptid)

* IloBehaBajy riimkemujy:

- raykaros, koptuzon, ACTH, karexomamuun, STH,
13, T4, HPL



XUNEPrINKEMHU]EC

* IIpeaujaderec
— IloBUIICHA IIIMKEMHja HALITE
(engl. impaired fasting glucose, IFG)
— CMameHa ToJIePpaHIU]a TJIMKO03e
(engl. impaired glucose tolerance, IGT)

« Diabetes mellitus



Hapymena xomeoctasa riaukose (IGH)

* [loBumena raukemuja Hamre (IFG)
6,1 < rmuxemuja < 7,0 mmol/l mamre

 CmameHa ToJiepannuja raukose (1GT)
7,8 < rrukemmja (120mma OGTT -a ) < 11,1 mmol/I

IFG + IGT = IGH



Diabetes melitus

* CTambe XPOHHYHE XHUIIEPIIMKeMHje KOje HacTaje
Kao MOCJIeAUIIA alICOJTyTHOT U/UIX PEIATUBHOT
HeI0CTaTKa MHCYJIMHA WIIM HEJOCTaTKa JIe]CTBa
MHCYJIMHA

* y KaCHHJEM TOKY 0O0JIE€CTH MOT'Y C€ IIOJaBUTH
KOMILJIMKAIIM]e Ha MaJiM KPBHUM CyJIOBHUMA
(MUKpOaHTrHONaTHje) U BEJIUKUM KPBHUM CYIIIBHMA
(MakpooaHruonartuje).



Diabetes melitus - kmacudukamnuja
(WHO 1985)

I - Diabetes mellitus

1. Tip 1 = UHCcynuH 3asucHuU = JyeeHunHu DM (I1ZDM, IDDM)

2. Tun 2 = UHCcynuH He3zasucHU = AdyamHu DM (INZDM, INDDM)
e NIDDM 20ja3Hux ocoba

2 NIDDI)VI mpuwasux ocoba (engl. latent autoimmune diabetes in adults,
LADA

3. Diabetes mellitus nosezax ca maasympuyujom (MRDM)
e Diabetes mellitus pubpokrankyno3Ho2 NaHKpeaca
e Diabetes mellitus y npomeuHcKoj deuyujeHyuju
4. [pyau ceKyHOapHU unu acoyupaHu heHoMeHu:
e Oonectn naHkpeaca
® UHAYKOBaHU MHeKUMjama
eHIOKpUHonaTuje
MHAYKOBAHW 1EKOBMMA U/IU XEMUJCKUM CYNCcTaHLama
abHOPMaNHOCTU CUHTE3E U CeKpeunje MHCYINHA
nopemehaju MHCYNUHCKOr peuenTopa
® reHeTCKU CUHAPOMU
Il - Apyze kamezopuje:

e CmareHa monaepaHyuja anukose = Intolerantio glycosae (engl. impaired
glucose tolerance, IGT)

e fecmayujcku DM (GDM) - Diabetes mellitus y TpyaHohu



Diabetes melitus - kmacudukamnuja
(MunMCTapCcTBO 31paBsa Penyonuke Cpouje)

Diabetes melitus tum 1
Diabetes melitus Tum 2
Jpyru cienupuyHU TUNIOBU JUjadeTeca:

bonectu nankpeaca

NuaykoBaHu MH(pEKIM]jama

EHnokpuHonatuje

NHIyKOBaHM JIEKOBHMA WJIM XEMH]CKUM CYIICTaHIIamMa
AOHOPMAaTHOCTH CUHTE3€ U CEKPEIM]€ NHCYJIMHA
[Topemehaju HHCYJIMHCKUX pelenTopa

['enercku cuHapOMU

I'ecranmujcku diabetes melitus



ETtunomnarorenesa

* AYTOMMYHCKH UHCYJIMTHUC

* CHHIPOM PE3UCTECHIIM]C HA MHCYJINH



AYTOMMYHCKU UHCYJIATUC

Diabetes mellitus Tum 1

Muiahu ox 35 roguHa

HeraruBHa nopoauyHa aHamMHe3a

bypHO ucnosraBame (qujadeTecHa KeToalua03a)
J10’KMBOTHA 3aBUCHOCT OJ1 MHCYJIMHA

JlaGopaTopujcku mapkepu: AntiGAD Ab, AntilA2 Ab

Diabetes mellitus Tun 2 (Latent Autoimmune Diabetes In
Adults)

Crapuju ox 35 roguna

OOHUYHO HUCY rOja3HU

HeratuBHa nmopoanyHa aHaMHeE3a

Panu Heycnex tepanuje OA u Op3 pa3Boj HHCYIMHCKE 3aBUCHOCTH
5-10% cBux obonenux og DM?2



AYTOUMYHCKH UHCYJIMTHUC

% 1 Oxunaau
-
100
Crpec
20 -

AYyTOMMYHCKMN
yT Y MNpea | MeneHu |MHcym1HCKa Toranton DM

MHCYAUTUC KeToauunao3sa MeceLl 3aBUCHOCT

Hacnehe




CUHIpOM PE3UCTCHIIN]C HA HHCYJIMH

Diabetes mellitus Tum 2 — “rojazuunx”

(MeTa00auYKH CHHAPOM X)

NcnoipaBa ce 00OUYHO 1TOocie 35 roj >KUBOTAa
[Iounme HenpruMeTHO (YT aCUMIITOMATCKA IEPHUO/T)

He 3axTeBa npuMeHy MHCYIMHA (0ap HE HAa TTOYETKY

00J1eCTH)

OOMYHO NO3UTHBHA ITIOPOAUYHA aHAMHE3a

[leHTpaaHu THUI rOJa3HOCTH



MeTtaooauuku cuaapom X (IDF, 2005)

LUeHTpanHa rojasHocT

O6um cTpyKa - eTHMYKa cneumndudHoct (EBponsbaHn):

Myuwkapuu > 94 cm; ¥exe >80 cm

nayc 6uno Koja 2 og cnegeuux nopemehaja:

MosuweHU
TpUrauuepuamu

> 1.7 mmol/L

Unu nayujeHm ce anevyu o0 xunepaunudemuje

CmarseH HDL

< 1.03 mmol/L Kog mywiKapaua

KPBHM NpUTUCAK

xonecrepon < 1.29 mmol/L Kog *eHa
Unu ce nayujeHm nevu o0 xunepaunuoemije
MosuweH Cucrtonmum : > 130 mmHg mam

AujactonHu: > 85 mmHg unu

Mayujerm ce nevu 3602 paHuje dujazHOCMUKO8AHe
xunepmeHsuje

MosuweHa
rmuKemuja

MMukemuja HaWTUHY > 5.6 mmol/L nnum
PaHuje gujarHoctukosad AAM tun 2

AKo je usHad 5.6 mmol/L, npenopyu4yje ce da ypadu OlTT, anu
OH HUuje HeonxodaH 3a dujazHo3sy 6osecmu.




Ernonarorenesa diabetes mellitus-a
THUII 2




TEHETCKH
PAKTOPH

$AKTOPH OKOJIHHE

PH3IHTKA HEAKTHBHOCT
(MyITHILTH peOenTOpCcKH Brcoxoxanopsjcka HCXpaHa
H/HIH DOCTPenenTOpCKH XpoHHYHH cTpec
nedexTH) HraTpayTepuro raazosame

ATEPOT'EHH M

$AKTOPH PH3HKA: E

PE3HCTEHIIHJA HA e AprepHjcka T
HHCYJ XHTIEpTeH3H]a A
IHCTHIHIEMH]A b

r0jasHOCT 0

XHIEpKOoaryIadHIHo a

CT KpBH H

* XHDepypHEeMH]ja 4

* eHIOTENEA g

IHCHVEKOH]A

JHCSVHKINIA BETA-REJTHIE
AMIIHHCKA TJETEHEPAITHJA
HCHOPII'bHBABE BETA-REIHJE
AINICOJYTHH H/ILTH PEJTATHBHH
HETOCTATAK HHCVYJIHHA

DIABETES ATEPOCKIIE-
MELLITTUS PO3A



CumiromMu 00JIeECTH

boiiect Moke OMTH AYro BpeMeHa aCHMIITOMATCKA,
CBE€ 10 I10jaBe U3pa3UTE XUIIEPIIIMKEMHU]EC

KapakTepuCTU4HU CUMIITOMU:
Ionmypuja
IHHoauauncuja

IHosmdaruja (mojayan aneTur) y3 nparche
MpIIABbeHe



TecroBm 3a qujarno3y diabetes mellitus-a

e [ TMKeMM]ja HAIITE
* [ mukeMuja y OMiao Koje 100a gaHa

 OGTT ca 75¢ rnuko3e u ogpehuBamem
rmukemuje y 0 u 120 MuHyTYy TecTa



Jlujarunoza diabetes mellitus-a

* ['mukemuja Hamre (yjyrpy) Beha ox 7,0mM
M3MEPEHO HajMambE JIBa MMyTa Y JIBa HEY3aCTOIMHA JlaHa

o I'muxemujay 120 min OGTT-a Beha ox 11,1mM

* [ Tukemuja MepeHa 'y OMJI0 Koje 100a J1aHa
(He3aBHUCHO 0J1 00poka) Beha ox 11,1mM

 [IoTpeOHO je na manyjeHT uMa KJIACHYHEe CUMIITOME
0oJiecTH (IoJaUypHja, HOJUAUIICH]A U HoJaudaruja y3
MPIIIaBJbCHE).



Kommuxkanuje diabets mellitus-a

AKYTHe
JlnjabeTecHa KeToaluua03a
XHUIEPOCMOJIAPHO HEKETOTCHO CTamE

JlakTaTHa aninmosa

XpoHUYHE
MukpoaHruonaTyja

MakpoaHruonaruje



JlnjabeTecHa KeToanu103a

Triglyceride
Glucose (@) | <—Hormone sensitive lipase
f; NEFA (+ glycerol)
Phesphoenolpynivate ‘
l Fatty acyl CoA
Pyruvate /
i > Acetyl CoA
T (c)
e S ~ ’4’\‘
(b) I, Citrate
- TCA
1 cycle
Oxaloacelate L e
Acetoacetyl CoA
| (d)
Acetoacetate
Acetone [ -hydroxybutyrate

[14]



XHUIIEPOCMOJIAPHO HEKETOTEHO CTAE

 Crame n3pasure xunepriukemuje npahexe
TJIMKO3YPH]OM, ajlk 0e3 KeTOHYpHje

« CwmptHOCT nipeko 40%

e JaBJba ce y cuTyalyjamMa Kaja nmocToju u3BecHa
(a;m HeJOBOJBbHA) CeKpeluja HHCYAnHA (JOBOJbHA
Ja CIpPEYM KETOTreHEe3y) U HEKH 10JaTHH
€THOJIOIIKHA (PAKTOPH KOJU (PaBOPHU3Y]Y
aexuaparamnu]y (moBpahame, HEYHOIICHE TEYHOCTH,
IpUMEHA JUYpPETHKA UTH.)



XporuuHe kommukanmje diabetes
mellitus-a

MukpoaHruonaruje
PeTtnHomnarnja

Hedponaruja

Heypomaruja

MaxkpoaHruonaruje
KopoHapHa Ooiiect

IlepeOpoBackyiapHa 00JieCT

IIepudepHa BacKynapHa 00JIeCT



[TaToreHe3a XpOHMYHUX KOMILJIMKAIIH]A

e JlyrorpajHa u310K€HOCT XUIICPIIMKEMHU]U BOIH:

- JleMMMUYHO] UK TIOTIYHO] ONCTPYKIUJU KPBHUX
Cy/10Ba U TIopeMehajy y jonpemMamny KHCCOHUKA U
XpaHJbUBUX MaTepH]a;

- IloBehamy BacKyJ/JapHe Nponycr/bMBOCTH.



[TaToreHe3a XpOHMYHUX KOMILJIMKAIIH]A

e lHTEH3UBHpAKE CUHTE3Ee COPOUTOJIA

« HemoryhHocT perenepiiyje riryraTioHa U
MHTCH3UBUPAKE OKCUIATHUBHOT CTpeca

e TiuMko3uaanmja u GpyKTO3UIANMja MPOTEHMHA



XUNOTIMKEMH]a

* XWIIOTJIMKEMH]A J€ KIIMHUYKO CTAE Y KOJEM J€ HUBO
rIIyKo3e y KpBu Mamu o1 3,0 mmol/I.



Knacudukamnnja XunorjainkeMuja

XHUIIOTJIMKEMH]E€ HALIITE
IHocTnipanaujanne (peakTUBHE, CTUMYJIATHBHE)
IlpusBuane (factitia) nam maxae XUIMOTIUKEMH]S

XHUIIOTJIMKEMH]E Y IedjeM y3pacry



XUNOTJIMKEMU] € HAILITE

XUIIOTJIMKEMH]€ N3a3BaHE XMIlePCeKPenjoM NHCYJIMHA
XUIIOTJIMKEMH]€ U3a3BaHe DoJiecTUMA jeTpe

XUIIOTJIMKEMH]€ M3a3BaHe nmopemMehajuma pyHkumje
€HIOKPHHHUX KJIe31a

XUIOIIMKEMH]€ U3a3BaHE BEJIMKHUM TYMOPHMA KOJU TPOIIIE
TIIYKO3Yy

XUMOTJIMKEMH]E U3a3BAHE CMAIbEHUM Y3MMAaHeM NN
3aJIMXaMa YI'beHUX XHaAparTa

XUIIOTJIMKEMHU]€ U3a3BaHe ayTOUMYHCKHM Ipoiecuma (ca
AHTUTEJIMMAa Ha MHCYJIUH )

XHUIIOTJIMKEMH € N3a3BAHE JIEKOBMMA



ITaTO(PHU3NONOIIKE NOCHEAULIE
XUTOTIUKEMH] €

e CTUMYyJIallHja CUMIIATUKYCHOI HEPBHOTI CHCTEMA
(IpXTaBuIla, XJ1aJHO IIPEe3HOjaBame, HajeKEHa KOXKa, CTpax,
TaXHUKaAP/INja)

 Ociaodahame KOHTpaperyJaTopHuX XOpMOHA

(agpeHalIvH, HIpaApeHAIUH, TIUKOKIpTUKIUAU, STH,
ACTH)

 HeyporiunkoneHnuja

(cMameHa KoHIeHTpanuja rimkose Y CNS-y)



ITaTO(PHU3NOJIOIIKE ITOCIICIULIES
XUAIIOTIUKEMH] €

Iukemuja (mmol/l)

3,0 ’\

1,0

Bpeme



ITopemehaju meTabor3mMa MacTu



Bpcre macTu Y opraHusmy

Tpuanuiariaviepoau
MacHe kucenuHe (He3acuheHne/3acuhene)
Creponau

®dochomunuan (rimuuepodocharuan, COUHTOMHU]EIINH,
1epeOpo3uan)

3ajenHuuYKa 0coOMHA: XUAPOPOOHOCT

YkynHa kounearpanuja: 5-10 g/L.



CTpyKTypa JUIIOOPOTEHUHA

Apoprotein

Apoprotein
Pelar
surface coat

Nonpolar

lipid core

iy Triacylglyceride

Phospholipid

Cholesterol
Unesterified ester
cholesterol
Apoprotein

Nature Reviews | Drug Discovery



Lipoprotein
class

HDL

IDL

VLDL

Chylomicrons

JIumonporenHu

Density Diameter

1.063— 5-15
1.210

1.019- 18-28
1.063

1.006— 25-30
1.019

0.95-1.006 30-80

<0.95 100-1000

33

25

18

10

<2

0/ 0/ F
A0 0 0

Cholesterol | Phospholipid | Triglycerides

30 29 8
50 21 4
29 22 31
22 18 50
8 7 84

The Journal of Undergraduate Biological Studies, 2010



MeTtadoim3aM MacTu

Exogenous pathway Endogenous pathway
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MeTtaboin3aM MacTHu
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ITopemehaju meTaboan3Ma MacTu

[Topemehaju 1urectuje v arcopiimje MacTu

[Topemehaju KoHIIEHTpaIM]€ MACTH Y KPBU

Jlununose



ITopemehaju qurecTuje u arcopuiuje
MAacCTH

 ETnoJioruja

—Hemocrarak sKy4YHUX KuceJInHAa
—Henocrarak en3zuma Jumase
—CMameHa pecOPITUBHA MMOBPIIUHA

—Oncrpykuuja aumM@HUX Cy10Ba

o [latodu3noonike nociaeauIe — crearopeja (mojapa
MACHHX CTOJIHIIA)



ITopemehaju KOHIICHTpAIIM]€ MACTH Y
KPBH

KBanuTtaTWBHU 1 KBAaHTUTATUBHU
KBaHTHUTAaTHBHU:
IIpumapuu (ypoheHU TeHETCKH NS(PEKT)

Cexynaapuu (IIOCICANUIIA CTCYCHUX 00JIECTH)



[ IpruMapHE XUIICPIUIOIPOTCHHEMHU]E

Tun | Ha3uB YKYIIHM TPUIVIMLIEPUAH | »Ppuknepckn qecTuna
X0J1eCTEPOJI TecT

I Henocrarak JIILJI 1 nam H ™ e XHJIOMHMKPOHU

I a. [lopoauyna ™ H oucrap LDL
XHIIEePX0JIeCTePoIeMuja
0. [Topoauyna ™ 1 oucrap wiu LDL+VLDL
KOMOMHOBaHA 3amyhen
XHUIIEPXoJIecTepoJieMuja

11 | IHopoaguuna 1 ) oucrap wiu IDL
AUCOeTATUIIONPOTCHHEMHU|A 3amyhen

IV | IHopoanuna 1 niau H ™ 3amyheHn VLDL
XUNEePTPUTTHLEPUAEMH|A

V MemoBuTa ) ™ waem* + XWJIOMUKPOHH
XUINEePJIUIIONPOTENHEMUja 3amyhen +

VLDL




JIabopaTopujcka qujarHoCTHKA
TANUA0TpaM

 Ilpunpema nmanujeHTa 3a Mperie/:
- [lepuon riaagoBama Hajmame 12-14h

- Kop ’xeHa BOJIMTH padyHa 0 MEHCTPYaJIHOM

IMUKIYCY (HUKE BPEAHOCTH YKYITHOT X0JIECTepOoJIa y
CPCIMHU IIUKITYCa)

- Edpekar y3umama JiekoBa (INIMKOKOPTHKOU/IH,
€CTPOTECHH)

- IIpaTtehe 0osaecTn (npBuX Heaeba HakoH AlM
BPEIHOCTH CY JIAXKHO CHUKEHE)



Jlunugorpam

Y cepymy ce AUpPeKTHO oapehyjy:
YKYIIHUA XOJECTEPOJI
HDL-xomectepon (HDL)

tpuraunepuau (TAG) .

LDL-xonectepon (Friedewald-ova formula)
LDL =tHol - HDL - (TAG/2,2)

HAIlOMEeHAa: He U3padyHaBa ce YKoJIuko cy TAG>4,5
mmol/L



Oniura 1moIyjaamnuja

tHol < 5,2 mmol/L
HDL > 1,3 mmol/L
LDL < 3,5 mmol/L
TAG < 1,7 mmol/L
tHol/HDL < 4,5



Jlunmnose

boJiecTu akymyJianugje JUNMUAAQ
npuMapHe (HacjiaeaHe 00JIECTH)
—CpUHTOIUNNI03e
—HecpuHroaunuane JUImumIo3e
CEKYHJIApHE

—CrtearTo3a jeTpe
—ATepocKjepo3a

—T'ojazHocT



ATEpOCKIEPO3a

Hajuenrha natou3nosionka 0CHOBA 32 CYsKeHe
JIYyMEHA apTepuja
JIBE KOMIIOHEHTE: apTEPUOCKIIEPO3A U ATEPOMATO3A

ApTepuocKIepo3a-XpoHMYHa Audy3Ha O0IeCT
aApPTEPU]JCKUX KPBHUX CYJI0OBA KOJY KapaKTCPHIIIE
a0OHOpMAJIHO  3aAe0J/pbamke M OTBpAHYhe
BUXOBHUX 3UJI0BA

ATepoMaTo3a-JIOKAJIM30BaHa aKyMyJjalyja MEKHUX
JENO03UTa y CYOCHIOTEIHOM CJI0]y KPBHOT Cy1a



ATEpOCKIEpO3a

Atherosclerosis
artery narrowed by

\m:‘l:;man atherosclerotic
plaque
' 7y N damaged
endothelium
endothelium
smooth o
muscle cells\

macrophages '

' fibrous cap
transformed
smooth muscle into foam cells lipids, calcium,
cellular debris

Merck — MK-0524B — Treatment of Atherosclerosis



dakTopH pU3MKa

IHoTeHIUjaTHO MOAU(PUKAOUTIHU:
Pe3ucTeHiMja Ha UHCY/IMH U XMIIEPUHCYJIMHEMH]a
XUIeprIIMKeMu]ja

Jucounuaemuja

ApTepHjcKa XUnepTeH3nja

XOPMOHCKH CTaTyC

KoH3zymMupame nyBaHa

CenarepaH Ha4MH KUBOTA

OKCHUOAaTUBHU CTPEC

XpoHHYHa HH(DEKIIH]A.



dakTOpH pU3HKa

IToTeHuMjaTHO HEMOAUPUKAOUITHMN:
Crapeme

Hacnelhe

Ilox

Paca

Tun TMYHOCTH M ICUXOCOLM]aJIHU (PAKTOPH.



ok~ b

Cragn)yMu aTepOreHe3e

EHgoTenHa nucyHKIM]a
Macaa MpJba
Tpan3zuTopHa ne3uja
®HOpPO3HU IUIaK

KomiinkoBaHa Jie3uja



Cragn)ymMu aTepOreHe3e

ENDOTHELIAL DYSFUNCTION -
Foam Fatty Intermediate Fibrous Complicated
Cells Streak Lesion Atheroma Plaque Lesion/Ruplure

Dietary Guidelines to Treat and Prevent Atherosclerosis



IIaTorenesa arepockiepose

Nuunnujanuja eHaoTeaHe IMcCPyHKIH]e:
OaroBop €HI0TENIa Ha HOBPETY

MoHOKJIOHATHA XUIIOTE3a

JIMmoreHeTcka Xunoresa

Crapeme

TpomMOoreneTcka Xxumnoresa

Nuadunrpanuja tunumaa

Oxkcupanuja LDL-a.

IHocaeauue enaoreaHe TuCHyHKIMje:

ITopeMehaj perynaimje BacKyJaapHOT TOHyCa U
apXUTEKTOHUKE, XEMOCTa3€ U UH(IamaIuje.



MacHa MpJba

LDL monocit/makrofagne ¢elije
penusave celije




TpansutopHa Jie3uja

LDL monocit/makrofagne Celije
penusave celije

lipidno jezgro




OrOpO3HU IUIAK

Blood-vessel lumen

Normal artery
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