TTaBowuaioAoyia caxkxapwdoug diapnrn (ZA)

Mewpyioc A. Anuntpiadng
OuoTmipyoc KaBnyntng TTaBoAoyiac - MetaPpohkwy maBnoswv EKTTA
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TTaBoyguaioAoyia ZAT1
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Avtiowparta otn uoikn eEeAifn Tou TAT1

" Avn-vnoidiaka (ICSA, Islet Cell Surface Autoantibodies) |
* Avn-ivoouhivika (IAA, Insulin Autoantobodies)
* Avni-GAD (Glutamic Acid Decarboxylase)
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. Anpnmpiadng, Iarpikn ZxoAn EKTTA



Koivi apxn Twv duo TUrmwv ZA kai diapopomoinon oTnv mopeia avaAoya pe tov Pabuo
YEVETIKAC mpodidaOeong, avTioTaong ornv IVOoOUAivn, Kdli autoavooiac
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Koufakis T, Dimitriadis &, Metallidis S, Zebekakis P, Kotsa P.
Obesity Rev 22:13231, 2021, https://doi.org/10.1111/0br.13231doi.org
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O PaBuoc cuaioBnoiac TwWV IOTWY oTNV IVOouAivn
nailel kaBopIOTIKO POAC OTN YAUKAIUIKA pUBuion

H xaAn evawlnoia otny voouAivn cEacpalilel
XapnAEC BOOEIC XOPNYOUHEVNC IVOOUAIVAC Kal
anopuyn UNEPIVOOUAIVAILIAC

Kepahaio 16, ocA. 349-401, Broken Hill Publishers LTD, 2022)

Anunrpiadng M, Tlarakwvoravrivou A: Zakxapwdne Aiapnrne (KAivikq Awarodoyia kai Aiatpown, ZapméAae A. Zuvroviotne Exdoong, 2" Exdoon
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TTaBoyuaioAoyia ZAT2
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Newsholme E, Dimitriadis 6. Exp Clin Endocrinol Diab (Suppl 2): 122-134, 2001
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BAZIKOI KANONEZ 2YZIKHXZ ETTIAOMHZ

Ta emineda yAukolng oTnv KukAowopia diaTnpouvral HEoa oc woAU oTeva KaBopiopeva opia

70-140mg/dl

H diaxeipion Twv emimwedwy yAukolng otnv KukAowopia s§ao@aAileTal HE TIC HIKPOTEPES
dUVATEC OUYKEVTPWOEIC IVOOUAIVNC

EAN AEN THPHOOYN AYTOI OI KANONEZ
H ENTONH YTTEPTAYKAIMIA KAI YTTEPINZOYAINAIMIA
OAHIEI ZE KYTTAPIKEZ BAABEZ KAI AOHPOMATOQZH

Anunrpiadne ', Maparou E, Moutoaroou TT: O1 3paceic TAC IVOOUAIVAC Kal Twv GAAWV OpHOVWY ToU OXETilovTal Pe Tov peTaPoAiopo TG yAukolng
("Zoyxpovn Aiapnrohoyia”, EAAnvikA AiapnroAoyikq Eraipeia, Exdooeic “ZeAida”, ABnva, oeA. 49-82, 2019)

Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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Anpnrpiadne M, TTarakwvoravrivou A: Zakxapwdne Aiapnrne (KAivikq AwamroAoyia kai Aatpown pe oroixeia TTaBoAoyiag,
Zayméhac A. Zuvtoviotne Exdoong, 2" Exdoon, Broken Hill, 2022)

. Anpnmpiadng, Iatpikq ZxoAn EKTTA



TTaBoyeveTikoi pnxaviopoi otnv eEEMEN Tou TAT2
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® P-KOtTapa: Aiarapaxn otnv £KKpion IVvOouAivng H maBowuoioAoyikh Péaon Tou
ZAT2: diarapaxec oTnv

* a-KitTapa: AuEnuévn ékkpion yAukayovng

V ® Au§nuévn mapaywyRn YAukoZng
Zaumeéhac A. Zuvroviotne Exkdoonc, 2"

0 ‘Exdoon, Broken Hill, 2022
[ ® Meiwpévn mpooAnyn yAukoZng kdoon, Broken Hill, )

® Meiwpévn mpooAnyn yAukoZng
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Anuntpiadne 7, TTanakwvoTavrivou A:
Zakxapwdne Aiaparne (KAivikn Awarrohoyia
ka1 Aatpoyn pe oroixeia TTaBoAoyiag,
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® Movidia
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® AvTioTaon oTnv avopeKTIKR dpdon Tng 1voouAiving -
Aiarapaxn otnv ékkpion veupodiaPiPaoTwy
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TTaBoyuaioAoyia ZAT2

Aiarapaxec EKKPIONC IVOOUAIVNC
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BiooUvBeon Tn¢ ivoouAivne
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TTapayovreg pUBpIONG TNG EKKPIONG IVOOUAIVNG
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Aiakupavoeic Twv emimédwv TNC IVOOUAIVNC mAAOHATOC OF UYIEIC
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MeTaysupaTikéc
auénoeic TnC IvoouAivne
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Augnon mpooAnyng
yAukoZng amd Toug
TEPIPEPIKOUC 10TOUC

KAINIKH ZHMAZIA 1

MeTaPoAikn diaxeipion (amoBnkeuon-ofeidwon) TWV CUOTATIKWY TOU YEUHATOC OTOUC
nepIPepIKoUC 10ToUC (KUpiwg oKeAETIKOUC HUG)

Polonsky KS et al, N Engl J Med 318: 1231-1239, 1988

Anunrpiadne ', Maparou E, Moutoargou TT. "O1 8paceic TAC IvOOUAIVAC Kal Twv GAAWY OpUOVWY Tou OXEeTilovral pe Tov petaPoAiopo Tne yAukolng”
("Zuyxpovn Aiapnrohoyia”, EAAnvikn AlaPnroroyikn Etaipia, Exdooeic «ZeAidax», kepahaio 5, oeh. 49-82, ABnva 2019)




Aiakupavoeic Twy emiwédWwy TNG IVOOUAIVNG mAQOUATOC OF UYIEIC

o I

AiaTApnon YUOIOAOYIKWY EmimédwY
yAUKOZNG oTnv KUKAoWopia Kara Tov
Umvo Kai oTda pecodidoThuaTa
TWV YEUHATWY
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! i ] |
- V Baoika enineda ivoouAivng
Meiwon Tne evdoyevouc mapaywyne YAUKOIng amd To Amap

Polonsky KS et al, N Engl J Med 318: 1231-1239, 1988
Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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Ztov ZAT2 n a§non Tng £kKpiong
IVOOUAIVNC 0TV apXn TOU YEULATOC
kaBuoTepei pe amoTEéAsopa T
HETAYEUHATIKA UmepyAUKaiia Kai
UmepivoouAivaipia

Dimitriadis 6. et al,
Eur J Clin Invest 34: 490-497, 2004

Aapumadiapn B, Adakropikn diarpipn, Iarpikn ZxoAn
EKTTA 2005

ANETTAPKHE ANTATIOKPIZH |

THZ EKKPIZHZ INZOYAINHZ
ZTHN APXH TOY FrEYMATOZ

. Anpntpiadng, Iatpiknq ZxoAn EKTTA
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TTpoodcuTikn peiwon TR AeiToupyikng/avatopikng palac Twv P-kutTapwy
otnv e§EMEn Tou TAT2

Zé 80 . NIKO MHNy
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2tov ZAT2, o1 BepancuTIKOi XEIPIOHOI mPEmEl VA
e§aoypaAilouv Tnv mpooTacia Twv P-KUTTApwY mou
EXOUV amoyeivel KAl va pnv Ta odnyouv
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Primary modulators:

Secondary modulators:

[-Hyperglycemia FAuxoTofikémra

*Dyslipidemia AimotofikéTnTa
*Leptin S e o]
*Cytokines

«Autoimmunity

*Drugs

(e.g. sulfonylureas, GLP1,
insulin, aspirin,
thiazolidinediones)

Local factors:

*Predetermined amount of B-cell mass
*Sensitivity to proapoptotic signals

*Regeneration potential of B-cells

*Islet-derived cytokines

(e.g. IL-1B, IL-1Ra, IL-6, TNFa)

-Signaling molecules (e.g. Fas, Flip,
IRS-2, NF-xB, ER stress, mitochondrial
dysfunction, oxidative stress)

-Amyloid|(84)

TTapayovreg mou Helwvouv Tn
AsiToupyikn pala Twv P-KutTapwy
otov ZAT2

Donath M, Diabetes 54 (Suppl 2): $118-S113, 2005
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21ov ZAT2, n abénon Tnc ivoouAivne oto wepiPpaiiov Twv vnoidiwv
gival avemwapKnC Yid TNV KATAOTOAR TNC EKKPIONC YAuKayovne amd Ta a-KUTTapd
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2tov ZA, n at€non Tnc voouAivne oto wepiPaAAov Twy vnoidiwv
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H AOFIKH THZ XOPHMHZHZ EKKPITAMQ2MQ2N ZTON ZAT2

® AvaoTtoAcic DPP4

® Avwviotéc GLP-1RAs

Mnxaviopoi o1 omoiol akoAouBolv Toug
Kavoveg ™G puoioheyiag
FAukoZo-c€apTwpevn digyepon
TNC EKKPIONC IVOOUAIVNC

MukoZo-cEapTwevn KaraoToAn
TN £KKpIONG YAuKayovng

AOTTKH 2YZIOAOITAZ

® ¥ ouAyovuhAoupiec i

o
ol
@
.

Mnxaviopég pn puaioAoyikog

Zuvexnc digyepaon TG EKKPIONG
ivoouAivng (avefapTnTn and Ta
emimeda TN yAukoZng oTo aipa)
odnyei Ta P-kUTTApPa OF
amonTWon Kai Bavaro

AOTTKH TTAOOAOITAT
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TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaong ivoovAivng (avrioTaon otnv ivoouAivn)
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AvTioTaon oTnv ivoouAivn otn @uaioAoyia (mpwromadng pnxaviopog emiPiwonc)
Kai Tn vooo (mpokaAcsiTal deuTEpoyEVWC)

TTpoowpivi avantuln avrioTaone oTnv IvoouAivy
- Efaopakion yAukélng yia mepaywyn
EVEPYEIAL OTOUG IOTOUG TOU TRV EXOUV
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Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021



TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaonc IvoouAivne
*  MeraPoAikn avrioTaon omyv iveouAivn
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AvTioTaon Twv 1I0TWV-0TOXWYV 0TNV IVoouAivn otov ZAT2
AuEnon me evdoyevoue Meiwon Tng
mapaywyng yAukéZng Xpnoipomeinong yAukégng

o
i

IvoouAivn |-/

AUEnon AméAuone
kal mapaywyns NEFA

Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaonc IvoouAivne
*  MeraPoAikn avrioTaon emyv ivoouAivn
» Hmap
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MHXANIZMOI PYOMIZHZ THZ METATEYMATIKHZ YTIEPTAYKAIMIAXZ ZE YIIEIZ
HTTAP - ZKEAETIKOI MYZ - AITTQAHX IZTOX

CNS
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Gastric emptying ]
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® Glucose oxidation ® NEFA
® Glycogen synthesis ® Glycerol
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o Insulin *
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‘e o’
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synthesis To Anap anoBnkevel apsoa >30% |
™ ¢ YAUKO N ¢ TOU YEU HATOC KoL
anodopei >60% ¢ wWoovAivng

REGULATION OF POSTPRANDIAL HYPERGLYCEMIA

Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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Avtiotaon Tn¢ evdoyevoUc mapaywyncg YAUKOIng otnv ivoouAivn otov ZAT2

: : ZA TUmou 2
Hepatic sl ! Yyicic

Glucose

Output
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40 -

Ll

50
Portal Insulin Conc (pU/ml)

Groop et al, J Clin Invest 84: 205-15, 1989
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AVETTApKNG nmatikn diaxeipion Tou yeuparog otov LAT2

m ANTIZTAZH ZTH APAZH \
| THZ INZOYAINHZ

AVETAPKAC KATAOTOAR
evdoyevoug wapaywyng yAukoZng

AVETAPKNC EKKPION
IVOOUAIVNC Kal
avénon éxkpiong

YAUKayovng AveETapKnc amoBnKeuon TG

vAukolnc Tou YEuuarog

FAukéln ame Tov
EVTEPIKS owAnva

® Meyaho @opTio YAUKOZNG 0TIV mEPIPEPIKA KUKAOWOpPIa Yid
- peTaPoAIOHO amd TOUG OKEAETIKOUG WUEC

Melua ® TTpérAnon umepivooUAIVaIPiac - HETAYEURATIKWY

vmoyAukaipiwy - au§nuévwy diakupavoswy yAukoZng

Anuntpiadne I, Maparou E, Moutearoou TT. “O1 om l(iO(PO .

Spaceic TNC IVOOVAIVAC KAl TWY GAAWY OpHOVWY Tou vV KU pid

oxeTilovrai pe Tov petaPoAiopd Tne yAukolng”

(ZUyxpovn AiaPnroioyia, EAAnvikn AiaPnroAoyikn

E ia, Exdc ZeAido> ah 5, ogA. 49- . . ’ ’ p

82 AGAva 2019y e e ® AunTikéc dpdaocic TNC IvoouAivnge Adyw umepivoouAvaipiac

Dimitriadis 6, Maratou E, Kountouri A,

Board M, Lambadiari V. Nutrients 13,

159, doi.org/10.3390/nu13010159, 2021

® BAGPn Tou evdoBnAiou Twv ayyeiwv - Xpovieg emmwAOKES
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Ta eAcUBepa Aimapa oféa kai
n yAukayovn tcivar 1o0xXupoi

DIEYEPTEC TNC YAUKOVEOYEVEONC

Kai TNC NTATIKAC Tapaywync
YAukoZng otov TAT2

Newsholme E, Dimitriadis &
Exp Clin Endocrinol Diabetes 109 (Suppl 2):
122-134, 2001
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" H umepyAukapia vnoteiag atov TAT2 opeileTal amoKAEIOTIKA
oTnv auinuevn nratikn wapaywyn yAukolng

FAukoln vnoteiac wAaopartoc (mmol/l)
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i // 1 ] 1 @ Atopa pe ZAT2
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FAukoln mAaoparog vnoteiag (mg/dl)
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H umepyAukaipia vnoteiag otov LAT2 o@eiAcTal amOKAEIOTIKA
oTnv auinuevn nratikn wapaywyn yAukolng

NIKO MHN)y, 417

TO HTTAP EINAI EZAIPETIKA EYAIZOHTO ZTHN
INZOYAINH

H avtiotaon Tou AmAartog oTnv IvoouAivn givai 0 KUpIog
maBOoYEVETIKOC HNXAVIOHOC dnpioupyiac umepyAuKaipiac

vnoteiac otov ZAT2

H éykaipn xopnynon Pacgikng ivoouAivne R pakpac dpaong
aywvioTh 6LP-1 e€aopaAilouv Tn peiwon Tng evdoyevoug
napaywyng YAukoZnc kai d10pBwvouv OXeTIKA sUKOAA Tnv
urepyAUKaigia vnoTeiac
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TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaonc IvoouAivne
*  MeraPoAikn avrioTaon omyv IveouAivn

» Zkehenkoi pug
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MHXANIZMOI PYOMIZHZ THZ METATEYMATIKHZ YTIEPTAYKAIMIAXZ ZE YIIEIZ
HTTAP - ZKEAETIKOI MYZ - AITTQAHX IZTOX

CNS

|
R 4
ANABOAIZMOZ .

Gastric emptying ]

(  SKELETALMUSCLE ) ( ADIPOSE TISSUE )
1 ® Glucose oxidation ® NEFA

@ A
Glycogen synthesis
® Lactate/Alanine/Glutaminﬂ

Lactate/Alanine/Glutamine
e Insulin *

( uUVER )

® Glycerol

.llllllllllll-ll--.'

g l Glucose
Glucose/Insulin } u o ¥ production | Glucose/Insulin

T Glycogen

synthesis  Tofmap anoBnkeveL apsoa >30%
‘. ¢ YAUKO I ¢ TOU YEU HATOC KOt
anobopei >60% tng wvoovAivng |

REGULATION OF POSTPRANDIAL HYPERGLYCEMIA

Dimitriadis 6, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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O kupio¢ pnxaviopoc avantuéne avriotaong oTnv ivoouAivn otov petaPoAiopo

NG YAUKOZng civai n av§non Tng AiméAuong oTtov Aimwdn 10T6 Kai n
ancAsuBépwon cAcUBepwy Aimapwy oféwv (NEFA) omv kukAoyopia
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Newsholme E, Dimitriadis 6
Exp Clin Endocrinol Diabetes
109 (Suppl 2): 122-134, 2001
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TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaonc IvoouAivne
*  MeraPoAikn avrioTaon omyv iveouAivn

» Amwdng 1oTég
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Type 2 diabetes is the most

[DF Diabetes Atlas common type of diabetes,
e accounting for over 90%
10TH edition of all diabetes worldwide

Almost 1in 2 adults

Estimates of the global prevalence of diabetes in the 20-79 year with diabetes are unaware
age group (millions) they have diabetes

The incidence of type

2 diabetes is extremely

low among pre-pubertal
children but rises gradually
at puberty, likely due  __
to hormonal changes é)
and insulin resistance
associated with puberty

Approximately

6.7 million adults (20-79)
are estimated to have died
as a result of diabetes, or
itsjcomplications}in 2021

+

2000 ‘EMeiyn owparikng
dpaompiomrag/aoknone

Key .
m The total diabetes-related

. -.;"""‘ 2 \ . -
Number of people with 7Y\ euntion (3 health expenditure will
diabetes in millions . reach one trillion USD

OSDY Federation
by 2030
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2TV maxuoapkia o Aimwdng 10T0¢ aduvarei va evowpaTwaoe! Ta
Aitidia TnG TPOYNC Kal & ouvduaoud pe Tnv avfnon Tng
AiroAuong aufavel Ta ewimeda ToUC OTNV KUKAoWopia

TTaBoAoyikdg Amwdng 10Tog

Aimepa oféa
TpiyAukepidia

Aubnuévn mpéoAnyn Tpopng

oTny
ivoouAivn
KutTapiko stress - =4 AiroTofIKOTNTA

AuoAciToupyia : b G
y . Ekpiang
Meiwpévn IKavoTNTa eVOWHATWONG ivoouAivng : .
& L5 = Frayn K, Metabolic Regulation,
AdEnon AroAuong Wiley-Blackwell, 3% edition, 2010
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O Amrwdnc 10T0C oTNV waxuodpkia XxapakTnpeileTtal and mpoodeuTikn duaAciToupyia,
VEKPWON Kai YAcypovn Twv AITOKUTTAPWY 000 n maxuoapkia e§eAicoeTal

Lean AT Expanding AT Obese AT

Monocyte Macrophage Adipocyte Vasculature

\ gain \ gain Dead
—_— — adipocyt
Local - Cell
hypoxia " death

Weight ) Weight |
eﬁ

Wellen KE et al. J Clin Invest 112:1785-1788, 2003

. Anuntpradne, IaTpikn ZxoAn EKTTA



H avrioTaon Twv AImOKUTTAPWY OTNV IVOouAivh mpokaAei au§non Tne AmroAuonc Kai umeprapaywyn
Airapwyv ofewv Ta omoia ancAcuBepwvovral oTNV KUKAOWOpIa HE amoTEAEOUA dIATAPAXEC

oTNV EKKPION/dpaon TNC IVOOUAIVAC Kai Kapdiayyeiakee PAaPpec

Healthy adipose tissue

1

Hypertrophic dysfunctional

adipose tissue

3

{ Macrophage “activation”

» nutritional insulls

 Chronic overfeeding

+ Adiponectin

e

Svstemic effects

T HGP
NAFLD
NASH

(’l(,(,\n',u' uptake

Cusi K Curr Diab Rep 10: 306-15, 2010

Hypertrophy

« Insulin-mediate

T Macrophage cytokines 3 :
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/ ™\ / y
~ £ L'f i
- d - a -
! Adipose tissue J ',\‘\‘ ] - Adipocyte-macrophage
\l insulin resistance ;. ) ' %% crossialk
! M q ANCE ‘ INK ‘
- ™ 1 NF-xB /

AITTOTO=IKOTHTA

. H-cell apoplosis

+ Insulin secretion

T2DM

T Adipokines

!

':;\,',"-Hi Cc eflects

+« Endothelial d
Proatherogenic

+« Cardiac function
(CHF?

T Risk of ischemia (?)

AvrioTaon oTnv ivoouAivn - Meiwon EKKkpione IvoouAivine

Kapdiayyeiakéc EMIMAOKES




2tov ZAT2, Ta ewineda Twv Ammapwy oféwv oTo aipa dev KataoTéAAovTal
HETA TO YeUpa Aoyw avrioraong Tou Aimwdouc 10ToU oTnv IVOouAivn

| =&~ Control
~@=Type 2 (no Tx)
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Dimitriadis & et al, Eur T Clin Invest 34: 490-497, 2004 Time (min)
Dimitriadis 6, Lambadiari V et al, Diabetes Care 30: 3128-30, 2007
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Postprandial plasma triglyceride levels

mmeol /1*360min

MeTayeupaTikéc au€noeig

TPIYAUKEPIBiWY Kai eAcUBcpwy
Mrapwv oféwv wAaopaTtog Controls  Relatives 16T Type 2
HETA TN X0pAYNON TANPOUC Group A
ysupatog oc 0Aa Ta otadia Poveral<0.04
e§eMEnc Tou ZAT2

Postprandial plasma NEFA levels

Dimitriadis 6, Lambadiari V et al,
Diabetes Care 30: 3128-3130, 2007

mmel/[*360min

Controls  Relatives IeT Type 2
Group A
Poverdl<0.02
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@  MuscCLE \ BLOOD f ADIPOSE TISSUE '\
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: TAG

Pyruvate
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CO, < “ < NEFA |«
k Toxic lipid metabolites
‘/ + Glycerol
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Dimitriadis 6, Mitrou P, Lambadiari V, Maratou E, Raptiz SA, Diab Res Clin Pract 93 (Suppl 1): 52-59, 2011



AITIQAEZ HTTAP (MASLD)

. ) Steatohepatitis ) .
Normal liver Steatosis 3 cpat Cirrhosis
and fibrosis

& (o

2Tnv waxvoapkia, avénpévn cuoowpeuon Aimidiwv oTo nmap cupPaiver otav
EemepaoTei n duvaroTnTa Twv AIMOKUTTAPWY Yid amoBnkeuon

Nat Rev Gastroenterol Hepatol. 2017 Sep:14(9):506-507
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TTaBoyuaioAoyia ZAT2

Aiarapaxéc dpaonc IvoouAivng

®* Ayyeziakn avrtioTraon omy ivoouAivn (ev3oBrAio)
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AvTioTaon Twv 1I0TWV-0TOXWYV 0TNV IVoouAivn otov ZAT2

IvoouAivn

Meiwon Tne pong aipareg
OToUg OKEAETIKOUG HUG
Kal To Airwdn 10To

Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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H ivoouAivn aufavel Tnv pon aigaroc pe an’ cuBciac dpaon ota evdoBnAiaka KUTTapa
kai atnon Tn¢ ékkpionc NO

Glut 4 Insulin

.

ﬁ)' 1N O el AYYE10D1G0TOAR
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H avriotaon Twv evdoBnAiakwy KUTTAPWYV OTNV IVOOUAIVN Karapyei Tnv ancAcuBépwon NO
HE amoTEAEOHA Tn peiwon TRC PONC AiPATOC

Glut 4 flnsulin

N p ranscription

* .
Ceant

Factors

IN
MMP ! \ VCAM
PAI-1
| Y
IL-6 VEGF

TNFa Growth
CCR-2 & Proliferation
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NON-DIABETIC T2DM

Insulin Receptor Insulin

IALIAIANN | IATRAIBIALIALN

..........

\ 1
) L ':|'(
® AlEnon NEFA
® YrepyAukaipia
u

e enos e | " H BuoAciToupyia Tou cvBoBnAiou
l l oTov ZAT2 ogeiAeTal
om Aimo- Kai YAukoto&ikoTnTa
Vasoconstriction Vasodilation

Frojdo S et al
Biochim Biophys Acta 1792: 83-92, 2008

2 " A0Enon ofeidwTikoU stress
¥ FAeypovwdng avridpaon

Makpoayyelionadeia
(KapBiayyeiakn vooog/AEE)
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Apaoeic Tng vaouAivng oTnv mpooAnyn YAukoIng Kai oTn pon aigaroc OToV WUIKO Kai

Altwdn 1070 10TO HETA TO YEUHA OF UYIEIC

Tpéotnon yAneE

E€aoyaAilel Tnv emapkn
MPOCYOPA UNOOTPWHATWY
Kal opHovVWY
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Dimitriadis & et al, Diab Res Clin Pract 93 (Suppl 1): 52-59, 2011



H pon aiparog o1o Aimwdn 10TO HETA XopNynon HEIKTOU YEUPATOG
gival peiwpevn o oAa Ta oradia e§eAi§ng Tou TAT2

~0=Control

—8— Relatives (p<0.001)
~0—IGT (p<0.001)
DM Group A (p<0.001)
8~ DVl Group B (p<0.001)

(ml/min/100ml tissue)
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Dimitriadis 6, Lambadiari V, et al Diabetes Care 30: 3128-3130, 2007 Lambadiari V et al, World J Diabetes 6: 626-33, 2015
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H pon aiparog oTov PUIKO I0TO HETA Tn XOPNYNon HEIKTOU YEUUATOG
gival peiwpevn oc oAa Ta ortadia e§eAfng Touv TAT2

Forearm Blood Flow Peak-Baseline
(ml/min/100ml| tissue)

*P<0.05 vs Controls

Mannn

Controls Relatives Type 2 Type 2

Lambadiari V et al, Clin Endocrinol (Oxford), 76: 825-30, 2012 Gr-oup A Gr'oup B
Lambadiari V et al, World J Diabetes 6: 626-33, 2015
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H pon aiparoc oTov PUIKO I0TO HETA TN XopNynon HIKToU YEUHATOC
gival peiwpevn o€ oAa ta oradia e€eAng Tou T AT2

& H ZHMAZIA THI ZOQMATIKHZ 9

APAZTHPIOTHTAZ/AZKHIHI ZTON ZA

2 & KATAOTAOEIC AVTIOTAONG OTNV IVOOUAIvN,

n cwuartikn dpacTnoiotnra/acknon e€aocpaAilel
TNV EMAPKEIA TNC PONC AIUATOC OTOV WUIKO Kal Aimwdn
I0TO Kal OUUPAAAE! oNUAVTIKA OTNV Eravagopa
TNG YUTI0AOYIKNG Bpaonc TNG IVOOUAIVNG

n“‘

Ty ey Tww — gu

Controls Relatives T IET Type 2

Lambadiari V et al, Clin Endocrinol (Oxford), 76: 825-30, 2012 Gr-oup A
Lambadiari V et al, World J Diabetes 6: 626-33, 2015 (Review)
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TTaBoyuaioAoyia ZAT2

FaoTpevrepikd ovoTnua (YaoTpikKn KEvwaon, IVKPETIvVEG, HiIKpoPiwpa)
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O puBuOC YAoTPIKAC KEVWONG Eival onpavTiKOC pUBHIOTAC TNC HETAYEUPATIKNG UmEpYAUKAipiac

Rapid gastric emptying
associated with higher
glucose levels

R=-0.61, . :
P<0.05 Slowing gastric
emptying

V¥ Blood glucose ,
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Slow gastric emptying
associated with lower
glucose levels
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Post Oral Glucose Challenge (mmol/L)

(=]

40 50 60 70 80 90 100
Ztov ZAT2 xwpigc emmAokeg o pubpog
yaoTpikig kévwang eival augnuévog FEg s Gastric emptying S gCiRelY
(Schwartz JC et al, Diabetes Care 19: 468-471, 1996)

Jones KL, et al. J Nucl Med 1996;37:1643-8

Dimitriadis &, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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H EKKPIZH INZOYAINHZ KAI TAYKATONHZ META TO ZATHTO
PYOMIZETAI ATIO OPETTTIKA KAI OPMONIKA ZHMATA

Oppovika onuara

GLP-1/6IP
: ' § FAukayévn
2 nuara
awo 70 KNZ \}WMWI
TTaykpeag )
4 Roctivets
\\ 2ZAgarta ano OpemTIKEC vAfnécncfA:»aciwv
ouaiec (Mukoln)
D
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ZTON ZA72 OI PYOMIZTIKOI MHXANIZMOI EKKPIZHZ INZOYAINHZ
KAI TAYKATONHZ AEN AEITOYPIOYN

Oppovika onpara
G6LP-1/6IP

4,
- § 5 4 MAukayovn
\\|  amo AAKNZ } Ivoouhivn
@ ” )
.' R " - Yans »*
Evrepo \\§§\\ L =% Tlaykpeag
\ % . LR aus®® Y Y nepyAukaipia
T Apata amo OpemTIKEC l
N\ ouaiec (Mukoln) E——

AmmorofikoTnra
AvrioTaon oTnv IvoouAivn
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n IKO MH

AywvioTéc GLP-1RAs (evéoipa)

Bpaxeiac dpaone (yevuarika
AvagroAcic DPP4 (POs) (v )

® Efevaridn - Byetta (2 wopéc/nuépa)

® ZitayAmriva - Januvia ® Aifioevaridn - Lyxumia (1 wopa/nuépa)
* BivrayhMimrivy - Galvus Marpac dpaonc
® AipayAoutidn - Victoza (1 popa/nuépa)

® Efevaridn LAR - Bydureon (1 wopa/epdopada)
* AhoyAirtivn - Vipidia ® NrouhayAoutidn - Trulicity (1 wopa/epdopada)

® Zepayioutidn - Ozempic (1 wopa/epdouada)

* AivayAmrrivn - Trajenta

Aywviotéc GLP-1RAs

AiopBuivouv axedov 0Aec TIC maBoWuaioAoyikéC diaTapax g
otov ZAT2 Kai peivouv To oEedWTIKO stress
KaBuotepoUv Tn yaoTpikn Kévwaon

E€aoypaAilouv kapdiompooTacia (aBnpwpdatwon) Kai
vepponpooTacia (xpovia VEYPIKA vOoocC)
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Figure 4: Potential links between diet, obesity, and obesity-associated disease
The interplay between the intestinal microbiota, intestinal permeability, and the immune system depicted asone
mechanism linking diet, obesity, and obesity-associated disease. TLR=toll-like receptor. SCFA=short-chain fatty acd

LPS«lipopolysaccharide

To maBoAoyiko pikpoPiwpa oc waxuoapkia/ZAT2

oupParier otic peTaPoAikée diaTapaxEec Kai Tnv
avTioTaon oTnv IvoouAivn

Ferrannini E. Diabetes Care 38: 1817-19, 2015

Cox A et al, Lancet (Diabetes and Endocrinology) 3: 207-15, 2015

f
>

>4
Ztov ZAT2 Kkal Ty maxuoapkia, n HETYopHivn
petatpémel To maBoAoyiké pikpoPiwpa
oe puaioAoyiké

Wu et al, Nature doi:10.1038/nm.4345, 2017




TTaBoyuaioAoyia ZAT2
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@ EAAnvikn AiaPnroAoyikn Etaipeia

Hellenic Diabetes Association

TTANEAAAAIKH MEAETH KATATPAZHZ XNN ZTON ZA7T2 (REDIT-2-DIAG)

® H XNN civai ouxvn emiwAokn o€ artopa pe ZAT2

® H emintwon Tng XNN oe oradia perpia éwg oopapn (GFR<60mI/min/1.732m)
gival 45%

® H nAkia, To BMI, kai n éAAaiyn @uoikng OpaocTnpioTnrac/aocknone &ivai
KaBopioTiKol apayovreg yvia Tnv epgpavion XNN

Migdalis H, Papanas N, Raptis A, Ioannidis I, Sotiropoulos A, Dimitriadis 6
(Diabetes Res Clin Pract doi:10.1016/.diabres.2020.108243)




avTioTaon oTnv IVOOUAIVN CUHHETEXEI OTNV avanTuin Xpoviag VEPPIKNG VOOOU

Insulin Resistance/

Hyperinsulinemia
-4 Systemic glucose disposal
-4 Beta cell insulin production - hyperhitratic

J\(‘[’;‘ ]ow;' | Tﬁf !

g )
Endothelial dysfunction

- Reduced bioavailable NO
- Prothrombotic state:
increased Plasminogen

Imbalance between : Activation Inhibitor (PAI)
energy consumption - RAAS activation
and expenditure ' - Oxidative stress

\ - Inflammation F ’ ‘

4 Visceral Adipose Tissue Dys ip!derpia ;

- Release of adipokines/ *Chronic Kidney Disease

adipocytokines / -End §tage Renal pisease
- Pro-inflammatory state - Cardiovascular Disease

- Reduced adiponectin) v
:

s~— 7




O NEZPIKOXZ OYAOZ AYKOZOYPIAL AY=ANETAI ZTON ZAr2

‘ PuagioAoyikn

KaTagTaon Beammad Auxoln aiparoc ~180mg/dl

FAYKOZOYPIA

L [Aukodn aiparog >270mg/d| \\/
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AvTioTaon oTnv IvoouAivn
YrepyAukaipia

Emdcivwon
urcpyAUKaipiag - ZTépnon evépyeiac
UmepivoouAivaipiac OoTOUC 10TOUC
L

H "AAGOZ AOIIKH"
2ZTON ZAT2

EmoTpopn oTnv KukAowopia

L 4 )
. . . ‘
Anuntpiadne ', TTanakwvoravrivou A: .. e AU&I’!OH 81?0V@P°‘Pn°ﬂ,s‘ A
Zakxapwdne Aiaparne (KAivikn Awarmrohoyia YAUKOZI\Q OTOUC VEYPOUC
ka1 Awatpoyn pe otoixeia TTaBoAoyiag,

Zaumehac A. Zuvrovietne Exkdoone, 2"
‘Exdoon, Broken Hill, 2022)
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AvaoToAeic S6LT2

® Dapagliflozin
® Empagliflozin
® Canagliflozin

AvaotoAcic S6LT2
AiopBwvouv Tn "AdBoc Aoyikn” aufavovrac Tnv amoPoAn
vAukolnc amd Toug vewpouc (peiwon umepyAUKaigiac Kai
vAukoTo&ikoTNTAC)

Meiwvouv 10 0cIdwTIKO stress

E€aoypaAilouv kapdiompooTacia (kapdiakn avemwapkela) Kal
vegpornpooTacia (Xpdvia veppikn voooc)

L}
&
&
...
.....lllllll----
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TTaBoyuaioAoyia ZAT2
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Puci0AOYIKEC dPATEIC TNC IVOOUAIVNC OTOV EYKEQYAAO

* Memory
* Mood
*|Peripheral insulin sensitivity

* Postprandial thermogenesis

* Blood pressure

Food intake

Body weight
Gluconeogenesis
Lipolysis
Olfaction

Kullmann S et al,
Physiol Rev 96: 1169-1209, 2016
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H avriotaon tou KNZ ornv ivoouAivn mpokaAei petaPoAikéc diatapaxéc

©)

[ Avpetite | Lo

othalamic Gonadotropin
-} /

-1@

Insulin —DI
L

Orexigenic and
anorexigenic
peptide release

L] e mass_JSS5

]

?

Hepatic glucose _'
output i

GLUCOSE €=}

l Response to
hypoglycemia

Kleinridders A et al, Diabetes 63 :2232-2243, 2014

Neural Function




H ouuueroxn TOU auunaenrmou ouo*rnucnoc oTig uembokmec Kai avveuaxec Emapaxeg TOU ZATZ

Sympathetic nervous system

2k gk

A

 H unepivoouAivaipia au€aver Tn 8paoTneidTNTA TOU UEmadnTiKoU |

Liver Pancreatic Skeletal Skeletal muscle
B cells muscle arteriole

Gluconeogenesis Insulin release Impaired glucose Vasoconstriction;
uptake rarefection

Schlaich M et al, Lancet 3: 148-57, 2015
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midbrain

transcytosis

» LC/NE

LAALLAL AL L L L .lllll. vagus ................. LAAAAAL ARRLLLLLLJ ‘

T prolactin  :
" 4 TSH
TacH

- T cortisol

AYEHIH
INZOYAINHE
Jr K excr
T ca?*
baroreflex
T NO s 0000000000000 » vascular tone o
T Na-K
: 4
hyperpolarization

Ferrannini et al, Eur J Clin Invest 29: 842, 1999

ZYNETTEIEZ THZ
ANTIZTAZHZI ZTHN
INZOYAINH KAI THZ

YTTEPINZOYAINAIMIAZ




TTaBoyuaioAoyia ZAT2

TlepiPairov - Movidia
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TTEPIBAAAON - TPOTIOZ ZOQHZ |

FONIAIA

KaGioTikn Jwn
TTaxvoapkia

Tlapayovree mepiPaidovroe
Evlopntpia Twni
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| Energy expenditure Obesity

T Galonc intake -

Body B-cell
Nutrient composition Environment adiposity dysfunction
genes genes

? Environmental

chemicals
? Microbiome Type 2 diabetes

Figure 2: Role of genes and the environment in development of obesity and
type 2 diabetes

Interaction of genes that affect body adiposity with environmental factors resuits
in development of obesity and assodated insulin resistance. However, onlywhen
genes for abnormal B-cell function are present along with those for body adiposity
does interaction with the environment result in development of type 2 diabetes.

Steven E Kahn, Mark E Cooper, Stefano Del Prato Lancet 2014; 383: 1068—-83
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TTEPIBAAAONTIKOI TTAPATONTEZ KINAYNOY ANATITY=HZ ZAr2

Environmental
determinants

Health services

Risk factors/
exposures

Physical activity
resources'

PR

* R e
. Physical *,
'0. inactivity ’o.

T ar®

Safety/violence

Unhealthy diet
/behaviours”

Intermediary
outcomes

Amenities"

Stress

Walkability"

Disturbed sleep

Hypertension

Urban sprawl

Social isolation/
fear

Prediabetes”

oA 9 v
Area condition

Blood lipid
levels

Air pollution

Public transport

Noise pollution

o

Green space

Traffic

Primary outcome

Type 2 diabetes

Dendup T et al, Int. J Environm Res Public
Health 2018, doi:10.3390/ijerph15010078
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How to .
aChleve eme1000ia
that heart

- Kapdiayyeiaka

A HELEN EXLEY
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Direct pathway o Indirect pathway v

Seep Disturbance of activities, sieep, communication

disturbance Cognitive and emotional response

Aulonomic nervous system Endocrine systen
(sympathetic nerve piiutary gland, adrenal gland)

Blood pressure Blood b prds Blood visc oSty
MeraPoAiko

EZvdpoyo
~
/ Cardiac output Blood glucose

Ischemic
»
'ﬁ heart disease

Munzel T et al, Eur Heart J 35: 829-36, 2014

AvrioTaon
oTnV IVoouAivn

Plasma adrenaline levels [ng/L)

O ouvexneg Bopupocg oTo
nepiPaillov mpoKaAei Xpovio

stress, diatapaxég Umvou,
Kar aufave: Tov Kivduvo

MeTaPoAikou Zuvdpopou Kai

Kapdiayyelakwy emeioodiwy

Stress Hormon Levels

35 T

8
-

N
o

N
o

Control Noise 30 Noise 60




H xpovia ékBeon 0TO TEXVNTO QYWC TR VUXTA KAl O diarapaxEeg Umvou amoouvTovi{ouv TO
PioAoyiko poAdI, mpoKaAoUv avTioTaon oTnv IvoouAivn Kai mpodiaBéTouv oTnv spgavion ZAT2

Exposure to outdoor LAN Chronic exposure to outdoor artificial LAN was
ositively associated with diabetes prevalence

Artificial light Natural light P y P
- and insulin resistance, and inversely

associated with beta cell function

AuEnon spugavione EATZ 28%
1.44

0.1
0.1

1.3}

0

0.10¢

value when LAN
value when LAN

0.051

Difference in HOMA-IR vs
Difference in HOMA-B vs

®
o
5
°
©
o
=
.~
Q
Q
<
2
T
>
4
Q.

Meiwon Exxpione
IVOOUR VIS
10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Artificial LAN (nW cm“ sr'') Artificial LAN (nW cm“ sr') Artificial LAN (nW cm? sr')

» Diabetes was defined as fasting plasma glucose 2 7.0 mmol/l, and/or 2 h postprandial glucose 2 11.1 mmol, and/or HbA,_ 2 48 mmolmol (6.5%)
and/or a self-reported previous diagnosis of diabetes by healthcare professionals, regardiess of the participants’ current medications
LAN, light at night

Zheng R et al, Diabetologia 2022, https://doi.org/10.1007/500125-022-05819-x
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Environment Special: The Facebook Movie:
The oceans—why 70% 7 The secret history of
of our planet is in danger social networking

first nine

months
shape
therest
of your life

The new science
of fetal origins

BY ANNIE MURPHY PAUL
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TTpoypappariopoc tou KNZ
woTe o1 10Toi va pnv e€apTwvTal '
-

ano Tnv YAUkoln yia evépyeia

Aiapdpywon petaPpoAikwv oduwv |
oc nmap/oKeAeTIKOUC puc/AMmwdn 1010 | KA%%A:I%H
pe AOYIKA avTioTaong oTnv IvoouAivn 1 1

AOTIKH
Lebowitz H, AN-'-.[ZTAZHZ

Exp Clin Endocrinol Diab
109 (Suppl 2): 135-148, 2001 ITHN INZOYAINH
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TTaBoyuaioAoyia ZAT2

Mitoxovdpia - OfcidwTikO stress
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O poAoc Tou ofeidwTikoU stress oTn petaPoAikn amoppUBpion otov ZAT2

Mild Mitochondria Mild Mitochondria Severe
Dysfunction Dysfunction Mitochondria
Dysfunction

+
High Fat Diet Stress

Complex |
activity

. Uncoupled
respiration

Oxidative Stress = Oxidative Stress 4 Oxidative Stress 1
Obesity § Obesity § Cellular function ¥
Insulin Sensitivityt Insulin Sensitivityt Insulin Sensitivity‘




TO OZEIANTIKO STRESS OAHIEIL ZE METABOAIKH ATTOPPYOMIZH
KAI ENAOOHAIAKH AYZAEITOYPITA

YdaravBpakeg

Au§nuévr3 : \\’
st b Men* iy TTpwreiveg

oo PO g e | T
pTOXOVOpIa 4 Aimidia

TTupnvika
ofea

KATI AEZMEYTIKON | (evdoBhhio,

APAZH ANAZTOAENN | ZTOXOI |
TTAPAFONTO2N | KUTTApa 10TWY) l

‘Illllllllllllllll.lllllllllll.lIlllllllllllllllllllllllllllll..

® YrepyAukaipia - Avrioraon ) oy
® AUEnon NEFA aipatoc [nmmmll 0TV ivoouAivn el EAEYSEPON PIZON

AEEEEEEEEEEEEEEEEEEEED nwowlvowKég unXQV|awc IEEEEEEEEEEEEEEERS

L 4

eWmuEEEEE®
®gumsmmns

AN

Baynes J, Diabetes 48: 1-9, 1999
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TMaxvoapkia/kaBioTikn wn odnyoUv Ot AVTIOTAON OTNV IVOOUAIVN Kal KapdiayyeEiakn vooo

® YrepyAukaipia YneppopTwon Tou - g Otz "{6 =
® Adfnon NEFA KuTTapikoU petaPoAioped stress

® Aufnuévn mpéoAnyn Ocppidwy
® Meiwpévn owparikny SpacmpiéomTa

3
S 4
2 AvogAciToupyia 5 A e &
= ) ] z z IaTapaxEeg EKKPIONG
> evioOnAaky KuTTapWY B SE—- ivoouAivng
(i
de‘ldYY&ldlg\ — METABOAIKO I6T (perayeupariki
_< ZYNAPOMO umepyAukaipia)

vogog

Ceriello A, Motz E. Arterioscler Thromb Vasc Biol ZAT2 (xpovia
Doi: 10.1161/01.ATV.0000122852.22604.78, 2004 urepyAukaipia)

I_l
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TTaBoyuaioAoyia ZAT2

AvTioTaon oTnv IvoouAivn Kai Kapdiayyeiakn voooc otov ZAT2
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AUEnon ewimTwong Tn¢ kapdiayyeiakng/adnpwyuarikng vooou otov LAT2:
peAETn oe 1.9 ekaroppupia aropa

A stable angina (12671 events) B unstable angina or coronary disease C  Non-fatal myocardial Infarction D unheralded coronary death
not further specified (15634 events) (15055 events) (4772 events)

Cummulat ve inddence (%)

E Heart fallure (12087 events) F Arhythmia or sudden cardiac death G Transient ischaemic attack H ischaemic or unspecified stroke
(3120 events) (10579 events) (14325 events)

*
<
—
-

! subarachnold haemorthage ) intracerebral haemorrhage K peripheral arterial disease (10514 events) L Abdominal aortic aneurysm
(1145 events) (2105 events) (2036 events)

Cummulative incide e (%)

AQe (years)

Numberof patients 4O0years SOyears 60years 70years 80years QOyears
— No diabetes 297 33¢ 5580 /63

- Type 2 diabetes 2330 4226 4962 3229 79

105-13, 2015

3 205580 224060 133606 84 20679
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TTaBowuaoioAoyikoi unxaviopoi TN Kapdiakng avewapkelag ortov LAT2

Diabetes

v

AvTtigTaon oTnv ivoouAivy - YrepyAukaipia - YrepAimdapia - YrepivoouAivaipia

v v v . ' .

Hypertension Metabolic Disturbed cellular Structural alterations Cardiac Neurohormonal
disturbances function autonomic | |activation (RAAS)
I I I | neuropathy |

Decreased Increased Impaired Mitochondrial Cardio- AGE Fibrosis Cardiomyocyte
glucose FFAand calcium dysfunctionand myocyte deposition hypertrophy
oxidation lipotoxicity handling increased  hypertrophy

| I | oxidative stress

v : v

Ischemic Hypertensive Diabetic
cardiomyopathy | | cardiomyopathy cardiomyopathy

:

Heart failure

Wang € et al, Circulation 133: 2459-2502, 2016
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AUEnon Tnc BeppoKkpaciac oTIC aBnPWHATIKEC APTNPIEC

‘Evdeién pAcypovic kai dinBnong
amo KUTTAPA TOU avogomoinTikou (HovokUTTapa)

Difference from background
temperature (°C)

R -

Controls Stable Unstable Acute
angina angina myocardial
infarction

Stefanadis C et al, Circulation doi:10.1161/01.CIR.0000129535.04194.38, 2004
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O onpavTiko¢ POAOC TNC AVTIOTAONC OTNV IVOOUAIVR KAl TNC YAEYHOVAC
otnv avantugn/e§EMEn Tng parpoayyeionadeiag otov T AT2
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lumen ' .
migration through
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< plaque

Endothelial l
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+ PI3K/Akt

| 4 ERK1/2 MAPK

[ +No |
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‘ ER stress
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$ TNF-o

4 Interleukins 4 Proliferation

: 4 Migration
T T + Differentiation
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Quiescent (contracnle)VSMC ‘ Lipotoxicity ]

A

| AFFA |

[ 4 AGE’s

Time (years)
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""" =
Oxidative stress | | Mitochondrial i
$ PKC $ ROS/ $RNS [ dysfunction ‘
4 GlcNAC

% Polyols
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{ modifications

-
L}
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-

" L
" L
' L}
SEsESEEEEEEEEEERRED

- MIKPOAITEIOTTAGEIA

Systemlc and tissue-specific insulin resistance |

Wang C et al, Circulation 133: 2459-2502, 2016
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; x o : H umrepivoouAivaipia mpokaAei

Glycemic Variability and Diabetes oA s gyl T
. : . ) diakupavoeic Tng yAukoZng

Complications: Does It Matter” it B i

Of Course It Does!

Diabetes Care 2015;38:1610-1614 | DOI: 10.2337/dc14-2898

Irl B. Hirsch




YTIEPTAYKAIMIA KAI KAPAIAITEIAKOZ KINAYNOZ

Zuoxétion Tng HbA1lc pe Tov Kivduvo avantung orepaviaiag vooou/ioxaipikol AEE oc aropa xwpic ZA

5.04

3.0+

e o
o8
T .9
x Q
Tt
]
82
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-
<k.)

Adjusted Hazard Ratio for Stroke

5.0 5.5 6.0
Glycated Hemoglobin (%)

PR Ayyelakd eyKEQAAIKa EWEWOdNA

T

1 1
5.0 5.5 6.0
Glycated Hemoglobin (%)

AUEnon Tnc HbAlc kara 1% mpokaiei aunon Twv Kapdiayyeiakwy emeioodiwv Kara 11-16%

Selvin E et al NEJM 362: 800-11, 2010
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B Ischaemic stroke

s y— Ioxaiyiko ayyeiaxo ! H C(0§n0n ™™ne vAUKc')an
4 I ol cxeoido VTR AUEavE) Tov

) Kivduvo avantuénc
+

t * oTEPaviaiac vooou

1 J'+-c‘+ Kai 1oxaipikoy AEE

! ‘L" o | T T Y Y T T T "[’—","r
- 3 4 g 6 , 2 9 0 3

T T Y T T T 1
0 3 . / 8 5 1C D 3 4 5 6 7 8 9 10
Mean fast Ng bload glucose concentration (mim Mean fast nq blood ghxose concentration (mmo
A Fasting blood ghucose B Total and non-HOL cholesterol C  systolicblood pressure
40 - + —8— Total cholestercd ot
&~ Noo-HOL cholestesol”

4 Xokmr:péh N 1 Amlanﬁ ﬁ:cm

ZUyKpion ToU Kivduvou
avantuénc oTepaviaiac
vooou Kai AEE pe Tnv
augnon Tng yAukéZne
vnNoTeiag, Tng xoAnortepoAng
Kal TG CPTNPIGKAC misone

Lancet 2010; 375: 2215-22

Ma kaBe abfnon Tng yAukoZng vnoTeiac kara 18mg/dl mavw and Tic Yuaoroyikég Tipéc (105mg/dl)
avfavel o Kapdiayysiakog Kivduvoe kata 12%
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Risk Factor Groupings Related to Insulin Resistance
and Their|Synergistic Effects|on Subclinical

Atherosclerosis

The Atherosclerosis Risk in Communities Study

Sherita Hill Golden,' Aaron R. Folsom,” Josef Coresh,” A. Richey Sharrett,* Moyses Szklo,” and
Frederick Brancati'”
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TTaBoyuaioAoyia ZAT2
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TTAOOZYIIOAOITA ZAvT2: APXIKA ZTAAIA
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. o \ AvTioTaoy
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\
. Meiwon

Ymepivoou :
i 'upook'mmc
yAukoZne

-
Kopelman P, Nature 404: 635, 2000 ‘

AvohAcitoupyia £vdoBnAiou
Meiwon pone aiparoc
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TTAOOZYIIOAOITA ZAvT2: TEAIKA ITAAIA

AUEnon
YAuKoveoyEveoNne

Meiwpévn ékkpion IvoouAivng ) \~

i 6LP1 j,/,

Aviaprse YEPI‘AKAIMIA \.
0 S
b-kutTapwyv KYTTAPOKINEZ

| 2
fseLT2 g
Meiwpévn éxkpion 1voouAivig

Mslwan
mpoTAnYne
YAUKOZr\c

Kopelman P, Nature 404: 635, 2000
DeFronzo R et al, Diabetes Care 36 (Suppl 2) 127-138, 2013

AvohciToupyia evdoBnAiou
Meiwon ponc aiparoc
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ANTIZTAZH ZTHN INZOYAINH /

= ‘Hnap
= ¥ KeAETIKOI HUEC
= Amwdnc 10T0C

EvdoBnAiaka
KUTTAPA apTnEIwy

Kuttapokiveg NEFA YwépTaon EAc0O. pilec O YnepyAukaipia | AGEs

¥ AYIAEITOYPIIA
\. ENAOOGHAIOY |

AOHPQMATQZH Anpnrpiadne I, TTarakwvoravrivou A:

Zakxapwdne Aiaparne (KAivikn Awarrohoyia
ka1 Awatpoyn pe oroixeia TTaBoAoyiag,
Zaumeéhac A. Zuvroviotne Exkdoonc, 2"
‘Exdoon, Broken Hill, 2022)
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AIATAPAXH

EKKPIZHZ
INZOYAINHZ

pum— ©

] ’ v
A TOmou 2

(urepyAukaigia - uroyAukaipia
diakupavoeic Tng YAUKOIne)

TPOTTIOTIOIHZIMOI
KAI MH-TPOTTOTTOIHZIMOI
TTAPAFTONTEZ ZTHN ANATITY=H
KAPAIAITEIAKHZ/NEZPIKHZ NOZOY

Earopikeupévn
(Bepameumikn)
aoknon

® Maxvoapkia

e Aquntalpia\

2] ’

Ynepmcm o \
ANTIZTAZH - o e
ITH APAZH THEZ - = KaGioTikn Jwn

INZOYAINHZ

® Kanviopa

mad KAPATAITEIAKOY/NEZPIKOY

KOINOX

® Tapayovrec mepiPaArovroc

e

—
& P /
e Aiatapaxéc ”‘"V
® Xpévio stress
® HAikia

Papakonstantinou E, Oikonomou C, Nychas &, Dimitriadis & Nutrients 14, doi.org/10.3390/nu14040823, 2022

Ma ™ peiwon Tng
Kapdiayyelakng Kai
VEPPIKAG VOoOU
anaiTeiTal n peiweon
oAwY Twv Tapayevrwy
KIVSUVOU Kal oXI Hove
NG umepyAukaipiag




O ZHMANTIKOZ POAOZ THZ @YZIKHXZ APAZTHPIOTHTAZ/AZKHZIHZ ZTH MEINZH
METABOAIKOY ZYNAPOMOY - ZT12 - KAPAIAITEIAKHZ NOZQY

e l Zuoowpeuon Aimouc

‘T EvaioBnoia otnv ivoouAivn

'1 Avoxn orn yAukoln

* ] LDL xoAnoTepoin

SYZIKH APAZTHPIOTHTA lumm
‘1 HDL xoAnoTepoAn

MELQZH BAPOYZ ==p [N FIORCrr I

e ‘ APTNPIaKA micon
o lZuaTmanKr'\ pAcypovn

2 1 ApTnpiakn evdoBnAiakn AcsiToupyida

1 EMZPATMA MYOKAPAIQY

AITEIAKO ETKEZAAIKO ETIEIZOAIO R Wl | AOHPOIKAHPOIH Rl § TAT2
TTEPIZEPIKH APTHPIAKH NOZOZ
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