IHOPEMERBAJU METABOJIU3MA
YI''BEHUX XU/IPATA

HNucturyt 3a [TaTonomky Guznonorujy



BPCTE YI/BEHUX XU/IPATA

« MOHOCAXAPUIN
—XEKCO3E
—ITEHTO3E
JINCAXAPUIN
—JIAKTO3A (rnmko3sa + rajmakrosa)
—CAXAPO3A (rimuko3a + (ppykTo3a)
IIOJIMCAXAPHU/IN
—['JIMKOI'EH

—CKPOBb (ammno3za + aMI/IJ'IOHCKTI/IH)



JTUTECTUJA U ATICOPIIINJA YTJbEHUX
XUJIPATA

 YCHA AVIUJbA - IITHJAJIMH - CKPOb

« TAHKO IPEBO - AMHUJIA3A - CKPOb
—MAJITA3A (manTo3a)
—N30MAIJITA3A (anda-muMuT-AECKCTPUHH )
—CAXAPA3A (caxapo3za)
—JIAKTA3A (mmakTo3a)

*AIICOPIILIMJA
—aKTHBHHU TpaHCOOPT (TJIyK03a)

—IMMaCUBHHU TpaHCHOPT (IIEHTO3€ U (PPYKTO3a)



X0Me0CTa3a rJinKo3e y KpBHU

PN

° aNCOPIIIHUja INIMKO03€e U3 XPaHe
* NIMKOHEOreHe3a y jeTpu
* NIMKOTCHOJIN3A Y JeTpH

* MOTPOILIHA IVIMNKO3€ Y TKUBUMA
* NOTPOIIHA ININK03e Y Mulinhuma
* CHHTE32 INIMKOTeHAa

* KOHBEP3Hja INIMKO03e Y MaCTH




MeTaboan3am IIIyKo3e

XopmoH Koju cmaryjy
KOHUeHmpauujy 2jiyko3e y Kpeu

* UTHCYJIUH — noactyuye rivKoIu3y,
IJIMKOT€HE3y M CUHTE3Yy MAacTH

e Amuaun, GLP-1, GIP

Xopmonu koju nosehaesajy
KOHyenmpauyujy 2iyKo3e y Kpeu

* INITYKAI'OH —noctnue
[JIMKOT€HOJIN3Y U INIYKOHEOTEHE3Y Y
jeTpu

* XOPMOH PACTA — cripeuasa
yJa3ak IIyKo3e y Mulmhe

« AIPEHAJIMH — nnoctuue
pasrpajiiby INIMKOT€HA Y JETPU U

su'"'-”ales formatio®
of giycogen

—— - o e
4 nuulln [—

o/ /lmulalos

¢ glucose uptake
from blood

Tisaue Cells
\\ (muscle, kidney, fat) mummhuma
\ R\-’ Low  [JIYKOKOPTUKOUIH —
B\ Lowers g::zg IOCTUYY TIIyKOHEOTEHE3Y
Blood « T3, T4, HPL, ACTH



MOPEMERAJU METABOJIN3MA YIJbEHUX
XUJIPATA

IIOPEMERAJA AIICOPIILMIE YI'JBEHUX XHUJIPATA

['JIMKOI'EHO3E

ITIOPEMERAJ1 METABOJIM3MA T'JIUKO3E
—XUIEPriINKEMHU] €

—XHIIOTJIMKEMU] e

IIOPEMERAJ1 METABOJIM3MA APYI'UX YI'JbEHUX
XNJIPATA (HeanjabeTecHe MEIUTYpH]e)



I[TOPEMERQAJ1 METABOJIN3MA TJIYKO3E

1. XunepriaukemMuje
« IIpenmnjaderec

- moBehana rimkemuja Hamre (engl. impaired fasting glucose,
IFG)

- cMambeHa ToJiepaninja rirykose (engl. impaired glucose
tolerance, I1GT)

e Diabetes mellitus

2. XUnorjauKeMuje



XUneprimKeMuje

o [losuwena enuxemuja nawme (IFG)--- 6,1 mmol/l <
rimukemuja < 7,0 mmol/l namre

o Cmamwena monepanyuja enuxoze (IGT)--- 7,8 mmol/l
<rmukemujay 120 mua OGTT-a < 11,1 mmol/l

» IloBuuieHna riuukemuja Hate + CMambeHa ToJIepaHIija
riko3e--- Hapywena xomeocmasa znuxosze (1IGH)

IFG + IGT = IGH



DIABETES MELLITUS

* Crame XpOHUYHE
XUTIEPTIIMKEMU] € (TH U
nopemehja metadbonuzma
APYTUX YIJbEHUX XHUApaTa,
MAaCTH U IIPOTEHUHA), Kao
MOCJIEIUIIA allCOJTyTHOT
W/Wd pelaTUBHOT
HEJI0CTaTKa MHCYJIMHA WIIH
HeJI0CTaTKa JejCTBa
WHCYJIMHA

 MakpoaHruonaruje

 MukpoaHruonaruje



DIABETES MELLITUS

XUMNEpriimKeMuja
nosidaruja
HOJINIUITICH] A
IIOJINYpHja
MPILIABJbECHE

"opranusam riagyje y Mopy riykose"

"Ohh, everything looks so good!"



Knacudpuxkamuja DM (WHO, 1985)

| - Diabetes mellitus

1. Tun 1 = Hucynun 3aeucnu= Jysenunnu diabetes mellitus (1IZDM, IDDM)

2. Tun 2 = Uncyaun nezasucnuu = Aoynmuu diabetes mellitus (INZDM, INDDM)
e NIDDM cojaznux ocoba

e NIDDM mpuwasux ocoba (engl. latent autoimmune diabetes in adults,
LADA)

3. Diabetes mellitus nosezan ca marnympuuyujom (MRDM)
e Diabetes mellitus pubporankynosnoe nanxkpeaca
e Diabetes mellitus y npomeunckoj oecpuyujenyuju
4. /Ipyzu cexynoapuu unu acouupanu pernomenu.
e 0QoJjiecTH MmaHKpeaca
® WHAYKOBaHW WMH(]EKIjaMa
® CHIOKPHHOIIATH]E
® UHIYKOBaHHU JICKOBHMA WM XEMHUjCKHUM CYIICTaHIIaMa
e Aa0OHOPMAIIHOCTH CHHTE3€ U CCKPEIIH]j¢ UHCYJIMHA
e 1iopeMehaju MHCYJIMHCKOT pelenTopa
® T'CHCTCKH CHHIPOMH
Il — /[pyee kamezopuje:

o Cmamena monepanyuja znuxoze= Intolerantio glycosae (engl. impaired
glucose tolerance, IG

o ['ecmanujcku Diabetes mellitus (GDM) - Diabetes mellitus y Tpymaohu



Knacuduxkamuja Diabetes Mellitus-a
(MunucrapcTBo 3apaB/ba Penyoiauke Cpouje)

Tam 1 AecTpykuuja B henuja ca ancosyTHUM
ne(pUIMTOM UHCYJINHA
THII 2 WHCYJIMHCKA PE3UCTEHIIN]a

apyre, cneuuduune gpopme

Tr€HETCKU Ae(PEKTH; 000JbEHA Er30KPUHOT
MaHKpeaca; CHAOKPUHOIIATH]€; MEIMKAMEHTH,
nopeMehaju HHCYJIMHCKOT PEIENTopa,
aOHOPMATHOCTH CUHTE3€ U CEKpELH]je
WHCYJIMHA

recTalmjCcKu

MHCYJIMHCKA Pe3UCTEHIIM]a ca B TUCYHKITHU]ON

=S




ETUOINMATOI'EHE3A IM

* AYTOMMYHCKHU UHCYJUTHUC
 CHHAPOM pe3UCTEHIHje HA HHCYJIMH-XUNICPUHCYJTUHEMHU]e
* Ocraju MeXaHU3MHU.

—CMambEHO CTBapamke MHCYJIMHA 300T pazapama €HIOKPUHOT
IaHKpeaca

—HH(EKIHje

—CHJOKPHUHOIIATH]E

—JI€KOBHU Y TOKCUHU

—aOHOPMATHOCTH CUHTE3€ U CEKpeIMj€ NHCYIMHA
—aOHOPMAJIHOCTH MHCYIMHCKHUX PeleITopa

—I'CHCTCKHX CHUHAPOMH



AYTOUMYHCKH HHCYJIUTHUC

* Diabetes mellitus tan 1

— Mualu ox 35 ronsa

— HeratueHa mopoIHIHa aHAMHE3a

— BypHo HenosbaBame (1Hja0eTecHa KeToamuI03a - DKA)

— Jlo’KHBOTHA 3aBHCHOCT 0] HHCYTTHHA

— JlaGopaTopH]CKH MapKepH:
* Mapkepn ayronmynckor nponeca: AntiGAD Ab. AntifA2 Ab
* Jleduunt eHToreHe ceKpelltje HHCYIHHA: TTYKarOHCKH TecT

* Diabetes mellitus Tam 2 (Herojazaux ocoda, mogrun LADA
- Latent Autoimmune Diabetes in Adults):
— Crapmju o1 35 roHHa
— OO0HYHO HHCY T0ja3HH
— Heratusua [IOPOIHTHA aHAMHE34a
— Pann geycmex tepamnje OA 1 Op3 pa3Bo] HHCYTHHCKE 3aBHCHOCTH
5-10% cBux o6omemnx og DM2




%

100

20

AYTOUMYHCKHU NHCYJIMTUC

OKHUJIAY
=

CTPEC

Haciehe | AyroumyHCKH

HHCYIIUTHUC

[IpBa
KETOaluna103a

Menenu
MECEIT

IToHOBHA MHC.3aBUCHOCT
Toraxau DM




CHHAPOM pe3UCTEeHIIU]e HA HHCYJIUH

Diabetes mellitus Tum 2 — “rojaznux”
(MeTa0oIMUYKu CHHAPOM X)
— HcnospaBa ce 00MYHO mmociie 35 rog »xnuBorta

— [Tounme HEMPUMETHO (IyT aCHMITOMATCKH
IIePHO.)

— He 3axTeBa npumeny nHcynuHa (Oap HE Ha
IOYETKY 0O0JICCTH)

— OOMYHO MO3UTHUBHA NOPOJUYHA aHAMHE3a

— IleHTpaaHu THUII TOJa3HOCTHU



METABO/IMYKN CUHAPOM X — AESPUHULMIA
(IDF, 2005)

LleHTpanHa rojasHoct

O0MM CTpyHa - eTHHYKA cneyudruHoct (EBponbaHm):;
Mywrapum > 94 cm; Hede >80 cm

nnyc 6uno Koja 2 og cnepeyrx nopemehaja:

MoBMHILIEHK > 1.7 mmol/L
TPHUIMHUEPHAK | Mau nayujeHm ce Aeyu od xunepaunudemuje

CmarseH HDL < 1.03 mmol/L vog mywkapaua
e < 1.29 mmol/L vog, weHa

Mau ce nayujeHm aeyu od xunepaunudemije

MNoeuweH CUcToNMHM : = 130 mmHg wnu
KPEHW NPUTHCAR | NujacTonHK: > 85 mmHg mnm

MayujeHm ce Aeuu 3002 paxuje dujageHOCMUKO8aHe

xunepmeHa3auje
NoeuweHa MMUKEeMMja HaWTHHY > 5.6 mmol/L unu
[MKeMM]a Panmje gujarHocturoeaxd AM tin 2

Ako je uaHad 5.6 mmaol/l, npenopyuyje ce da ypadu OITT, anu
OH Huje HeonxodaH 3a dujazHo3y Domecmu.




Pesucrennuja Ha “mrerbMBH”
e FCHOTUII

Maxcumajina MeTadoIM4YKa XHIIePUHCYJIMHEMHja
e(l)nlcacnoc"r o XHINepKAJOPHjCKa UCXPAHA, BUCOKO

e XenaTHyka rjJHKOHeoreHe3a 3acuhene macTu

e XenmaTH4Ka JHIOreHe3a e ®Du3NYKa HEAKTHUBHOCT

. ® r0ja3HOCT
® CelleKTMBHA Pe3MCTEHIIMja HA

UHCYJIUH y Mumuhuma

HcUpIUbUBam-e OeTa-hennja

l




DIABETES MELLITUS TUTI 2—-ETUOINATOIEHE3A

SFAKTOPH OREOQITHE

SIS HEAETHEHGCT
BsicoEoE oD CEs BCEpaEs
HpoHEETHR CTpeC

HETpayTepsEo rIaI0BaEs

ERdEQOomEAHE

|




JIMJATHO3A DIABETES MELLITUS-a

enuxemuja nawme >7 mmol/l m3amepena Hajmame 1Ba myra y
JBa HEy3acTomnHa JaHa- DM

~

enuxemuja y ouno koje oooa oana >11,1mmol/l
(y3 mpucycTBO KIacHUYHUX cuMmnrToMa DM)

OI'TT-epeonocmu y 120 mun>11,1mmol/Il

OI'TT ce u3BoaM y cuTyanyjama Kajaa Huje Mmoryhe

MOCTAaBUTHU JINJarHO3y HA OCHOBY IVIMKEMU]€ HAIITE

OGTT ca 75g rnyko3e u oapehuBamem rimkemuje y 0 u 120 MuHyTy Tecta




TECTOBU 3A UCIITUMTUBAILE KBAJIUTETA
I'VIMKOPEI'YJIALINJE

[ mukemuja HAIITE ............... 5,1 - 6,5 mmol/Il
[TocTpanaujannaa ramukemuja....7,6 - 9,0 mmol/I
JIHEBHU MPO(GUI TIIUKEMU]E

HbALcC (rmuko3upanu Hb) .......... 6,2-7,5%

OpyKTO3aMUH



AKYTHE KOMIUIMKALIMJE DM

e nujabeTecHa KeToalugo3a
* XHUIICPOCMOJIApHA HEKETOI'CHA KOMa

e JIAKTATHA alMiao3a

ARE YOU ' FIGHTIT
AT RISK?




AKYTHE KOMIUIMKALIMJE DM

oujabemecHa Kemoayuoos3a

* moBehame noTpeda 3a MHCYJIMHOM M3J1aramkbeM OpraHu3Ma
CTpecy

* CMAalkCHO I/ICKOpI/IthaBa}be I''TYKO3¢C

* HWHTCH3UBHPAHC KaTaboIM3Ma IpOTeHHA U JIMIHUAA- CYIICTPaT
3a TTINKOHEOTCHE3Y

« moBehaHa IMIIOIN3a U HAKYIJbakhe KETOHCKUX Tea-
META00JINYKA alia03a

e EKCTpalleylapHa XUIepKalrujeMHja




JInjabdeTecHa KeTOAIM/A032

manjak insulina

povecanje kontraregulatornih hormona

povecana lipoliza povecan H _ ‘imﬂﬂ]enﬂ .
katabolizam protein :

puve ¢a n] e SMIK povecana hiperglikemija

metabolicka - .
. osmotska diureza
acidoza .

ele ktrolitski
disbalans




AKYTHE KOMIUIMKALMIJE DM

XUNECPOCMO/IADHA HEKEMO2eHA KOMA

Crame nzpaszure xunepriukemuje npaheHe rimko3ypujom, aiu
0e3 KeToHypHje

JaBJpa ce y cuTyarujama Kaja IoCcTOj1 u3BecHa (aau He10B0JbHA)
cexpenmja nncyjanna (JoBoJbHA Jia CIIPEYH KETOr€He3y) U HEKU
TOJATHU €THOJIOMIKH (PAKTOPH KOJU (PAaBOPU3Y]Y AeXUAPATALIN]Y
(moBpahame, HEYHOIICHE TSYHOCTH, IPUMEHA TUYPETHKA UT]I. ).

Kapakrepuure ce:
— XHUNEPIrIUKEMHU]OM,
— EKCTPEMHOM JEeXHUAPATAIH]OM,
— XHUIIEPOCMOJIAPHOM ILJIa3MOM

— nopemMehajeM cTama CBECTU



XHIIEPOCMOJIAPHO HEKETOICHO CTAH€

e JIMJarHOCTUYKH KPUTEPU]YMU:

» I'muxemuja >33.0mM

» Ocmogapnoct miaazme >320 mOsm
> pPH xkpBu > 7.3

»> Jledpuuut BosrymeHa oko 10 nmurapa

» I'nuko3ypuja 6e3 KeToHypHje



AKYTHE KOMIUIMKALIMJE DM

JIAKTATHA 411034

noBehame KOHIIEHTpaI1je Jakrara >Smmol/l

MHTCH3UBUPaHa KOHBEp3H]ja IIUPYyBaTa y JJAKTAT y3 CMambEHO
HMCKOpHITNaBame JIaKTaTa

XHUIOKCH]a, AJIKOXO0JIn3aM, 00JIECTH JeTpe, Ae(PULIUT BUTAMHUHA
B1, cmameHa akTUBHOCT NUPYBAT-ACXUAPOreHase, IpuMeHa
OMrBaHUIMHA).



XPOHUYHE KOMIIVIMKAIIMJE DM

—MUKPOBACKYJIAPHE

*KOMIUIMKAIIM]€ HA OKY (PETUHONATH]a, KaTapaKTa)
*KOMIUIMKAIIM]€ Ha OyOpe3nma (HedpomnaTuja)

*KOMILJIMKAIIM]€ HA HEpBUMa (HEyponaTHja)

—MAKPOBACKYJIAPHE
*MICXEMH]CKA OOJIECT Ccplia
*IIepeOpoBacKyIapHa 00JaeCT

‘niepudepHa BacKyaapHa 00JecT




IlaToreHesa XpoHMYHUX KoMmaukanuja DM

 MUKPOBACKYJIAPHE: cTpyKTypHE IIPOMEHE
(3ae0Jpambe Oa3alHe MEMOpaHE Kamujapa, Cy>Kelhe apTepHuja,
JIyJIaTanyja U U3BA]yraHOCT BEHA UT/.) U (PYHKIIMOHAIHE
(mopemehaj HHTpaKanuJIapHOT IPUTHCKA, IIPOTOKA U
nepMeaOMITHOCTH KaIluiiapa).

« MAKPOBACKYJIAPHE: y0p3ana atepockiiepo3a
(KopoHapHa 00JIeCT, LiepeOpoBacKyapHa 0oJiecT, nepudepHa
BacKyJjapHa 00J1eCT)



Complications of Diabetes

Brain
Cerebrovascular disease

attack

Retinopathy
Cataracts
Glaucoma

Transient ischemic

Cerebrovascular accident

Eye

Cognitive impairment

Heart
Coronary artery disease
Coronary syndrome
Myocardial infarction
Congestive heart
failure

Kidney
Nephropathy
Microalbuminuria
Gross albuminuria

Kidney failure

Extremities
Peripheral vascular
disease

Ulceration

Gangrene

Amputation

Neuropathy

Nerves

Peripheral
Autonomic




JlnjabeTecHa peTHHONATH]a — MPUCYCTBO €KCylara, XeMOparuja,

MHUKPOAHEYPU3MU




Tunuuna yiamepanuja cronajga Kog 000JelIuX 0/1
nujadereca




