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BAZIKOI KANONEZ 3YTIKHE ETIIAOMHE J

Ta emimeda yAukolnc otnv KUkAowopia diatnpolvral Héoa oe woAU oTteva kaBopiopéva opia

'70-140mg/dl

H diaxeipion Twv emiwédwv yAukolng otnv kKUkAowopia e€aowaAileTal He TIC HIKPOTEPEC
OUVATEC OUYKEVTPWOEIC IVOOUAIVNG

EAN AEN THPHOOYN AYTOI OI KANONEZ ‘ "
H ENTONH YTTEPFAYKAIMIA KAI YTTEPINZOYAINAIMIA .
OAHIEI ZE KYTTAPIKEZ BAABEZ KAI AOHPOQMATOZIH ; t

Anuntpiadne T, Mapatou E, Moutoaroou TT: O1 dpdoeic TG IvoouAivine Kai Twv GAAwv oppoviv mtou oXeTiCovrdl e Tov HETAPOAIOHS TC YAUKOTNC
("ZOyxpovn Aiapntohoyia”, EAAnvikn Aiapnroloyikn Etaipeia, Ekdboeic “"ZeAida”, ABhRva, ocA. 49-82, 2019)

Dimitriadis 6, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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Anuntpiadng I, TlarakwvoTtavrivou A: Zakxapwdne Aiapitng (KAivikh Aiaitoroyia kai Aiatpogh pe otoixeia TTaBoAoyiac,
ZaurwéAac A. ZuvtovioThc ‘Ekdoong, 2" ‘Ekdoon, Broken Hill, 2022)
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® p-KUtrapa: Aiatapaxi oTnv ékkpion IvaouAivng H maBoyuaioAoyiki Pdon Tou
ZAt2: diarapaxéc oTnv

® a-Ki0ttapa: Au€npévn €kkpion yAukayovng

w * Aufnpévn mapaywyn yAukoZng
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£KKpion/dpaon TNC IVOOUAivng

Anuntp1adng I, TTarakwvoTavrivou A:
Zakxapwdne Aiapitne (KAivikiy Aiaitoroyia
kar Aiatpoypny pe atoixeia TTaBoAoyiag,
Zaunéhac A. Zuvrtoviothc ‘Ekdoong, 21
‘Ekdoon, Broken Hill, 2022)

® Meiwpévn mpooAnyn yAukolng
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> YTTIEPTAYKAIMIA

® Meiwon Tng ponc aiparog

® Meiwpévn Ekkpion - dpaon IVKPETIVWY /

® AU&non eravappopnonc yAukolng

® TTepipaAiov
® lNovidia
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OTO EVTEPIKO
Hikpopiwpa

® AvrioTaon otnv avopeKTIKA dpdon TN IVOoUAivng -
Aiatapaxn otnv ékkpion veupodiaPipacTwyv
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TTaBoyuoioAoyia ZAT2

Aiatapaxéc ékkpionc 1IvoouAivng
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BiooUvOeon Tnc ivoouAivng
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Ailakupavoeic Twy eniwédwy TG IVOOUAIVNG TAAOHATOC OE UYIEIC
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Polonsky KS et al, N Engl J Med 318: 1231-1239, 1988

Anuntpiadng I, Mapdarou E, Moutoaroou TT. “O1 dpdaoccic TnC IvoouAivng Kai Twv GAAwv oppovwy mou oxeTifovral He Tov peTaPoAiopd Tne yAukolng”
("Zuyxpovn Aiapnrohoyia”, EAAnviky AiaPpntoloyiki Etaipia, Ekddéoeic «ZeAida», KepdAaio 5, oeA. 49-82, ABhva 2019)




Ailakupavoeic Twy emimédwy TG IVOOUAIVNG TTAGOHATOC OE UYIEIC
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l 1 1 \ KAINIKH ZHMAZIA J

Aiathpnon @uoioAoyikwy emimédwy
vAukolnc otnv KuKAowopia Kara Tov
Unvo Kal oTa HeoodiaoTRHATa
TWV YEUHATWY
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- Baoika enimeda 1voouAivng

Meiwon Tnc evdoyevouc mapaywyng yAukolnc amod To Rwap

Polonsky KS et al, N Engl J Med 318: 1231-1239, 1988
Dimitriadis G, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021



Ztov ZAT2 n av€non Tnc ékkpiong
IVOoUAivnG oTnv dpxn Tou YyeupaTog
KkaBuoTtepei pe amoTéAeopa Tn
HETAYEUHATIKA UrtepyAUKaipia Kai
urepIvooUAivaigia

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

Aapmadiapn B, Aidakropiki diatpipri, Iatpiki ZxoAh
EKTTA 2005

ANETTAPKHZ ANTATTIOKPIZH

THZ EKKPIZHZ INZOYAINHZ
ZTHN APXH TOY F'EYMATOZ
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TTpoodeuTikR peiwon TNG AciToupyikng/avaTopikng palac Twy P-KuTTapwy
otnv @uoikn e€EAIEn Tou ZAT2
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UKPDS 16. Diabetes 44: 1249-58, 1995 Xpovia [ MELQMENH EKKPTZH INZOYAINHE ]
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Kahn S. J Clin Endocrinol Metab 86: 4047-4058, 2001 (BAZIKHZ - TEYMATIKHZ)
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TTpoodeuTikR peiwon TNG AciToupyiknc/avaTopikng palac Twy P-KuTTapwy
otnv e€€MEn Tou ZAT2

Ztov ZAT2, 01 OepameuTiKoi XEIpIOHOi TPETEI va
e€aopalifouv Tnv mpooTacia Twv P-KUTTAPWY TOU
£XOUV AmOEIVEI KAl va Hnv Ta odnyouv
oTNV KaraoTpoyn
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UKPDS 16. Diabetes 44: 1249-58, 1995 Xpovia [ MEIQMENH EKKPIZH INZOYAINHE ]
Kahn S. T Clin Endocrinol Metab 86: 4047-4058, 2001 AT I/
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AiotoikéTNnTA

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)

[“Amyloia e4)

TTapayovrec mou HeIwWvOUV Th
Acitoupyikn pala Twv P-KUTTApWY
otov ZAT2 Donath M, Diabetes 54 (Suppl 2): 5118-5113, 2005
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Zt1ov ZAT2, n at€non TnC 1voouAivng oTo mepIPaAAov Twv vnoidiwy

gival avemdpKNg yid TV KAardoToAn ThG £KKpiong YAukayovnc amdé Ta a-kKuTtapd
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Ztov ZA, n abfnon Tng 1IvoouAivng oTo mepIPaAlov Twv vnoidiwv

gival avemapKkng yia TRV KAtaoToAn TnG €KKpiongc YAukayovng amd Ta a-KUuTTapd
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H AOITKH THZ XOPHIHZHZ EKKPITAIQrQIN ZTON ZAT2

® AvaotoAeic DPP4
® Aywviotéc GLP-1RAs

AOI'TKH 2Y2IOAOITAZ

Mnxaviopoi o1 omoiol akoAouBoUv Toug
KAvoveg ThG @uoloAoyiag

FAukolo-e€apTwpevn digyepon
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TNG EKKpIONG YAuKayovng
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TTaBoyuoioAoyia ZAT2

Aiatapaxéc dpaonc voouAivne (avriotaon othv IvoouAivn)
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AvTioTaon otnv IvoouAivh oTn @uaioAoyia (TpwTomaONC pNXaviopog emipiwonc)

Kai Tn vooo (mpoKaAeiTal dEUTEPOYEVWC)
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TTaBoyuoioAoyia ZAT2

Aiarapaxéc dpaonc ivoouAivng
®  MeTaPoAikn avrioTaon oTnv IvoouAivn
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AvTioTaon Twv 10TWV-0TOXWVY 0T dpdon ThC IvoouAivng otov ZAT2

Au&non Tng evdoyevouc Meiwon Tng
napaywyng yAukéZng Xpnhoipgomoinang yAukolng

—_ '&'
£
\ AvTtioTaon ‘

METABOAIKH oThv IvooUuAivn

AUEnon AimoéAuang '_
kai rapaywync NEFA ‘ ‘

Dimitriadis 6, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021
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TTaBoyuoioAoyia ZAT2

Aiarapaxéc dpaonc ivoouAivng
®  MeTaPoAikn avrioTaon oTnv IvoouAivn
> Hmnap
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MHXANIZMOI PYOMIZHZ THZ METAFEYMATIKHZ YTTEPTAYKAIMIAZ ZE YIIEIZ

HTTAP - ZKEAETIKOI MYZ - AITIQQAHZ IZTOZ
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AvTioTaon Tng evdoyevol¢ mapaywync YAUKOINnG otnv ivoouAivn otov ZAT2
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AVETAPKAC NTaTIKA diaxeipion Tov yeuparog otov ZAT2

ANTIZTAZH ZTH APAZH
THZ INZOYAINHZ

TTATKPEAZ

AVETAPKNG KATAOTOAN |
gevdoyevoU¢ mwapaywyng yAukolng

AVETTAPKNG €KKpIoN
IvoouAivng Kali
avnon £kkpiong

YAukayovng Avemapkic amoBRkeuon Tne

vyAukolnc Tou yelpATog

FAukoln and Tov
EVTEPIKO owAnva
® Meydho popTio YAUKOTING OTNV TEPIPEPIKA KUKAOWOpia yia

u HETAPOAIOHO aTd TOUC OKEAETIKOUG HUEC

edpa l ® TTpokAnon umrepIVoOUAIVAIHIAC - HETAYEURATIKWY
UmoyAUKaipiwy - au§nuévwy diakupavoewv YAukolng
oThV KUKAowopia

Anuntpiadne T, Mapatou E, Moutodaroou TT. "Oi
dpaceic TG IvooUAivng Kai Twv dAAwv opHOvVWY Tou
oxetiCovral pe Tov petaPoAiopd Tne yAukolng” Y . . ’ _ . a
(Zoyxoovn Arapnrohoyia, EAIKA AtapnToheyiki BAapn tou evdoOnAiou Twv ayyeiwv - Xpovieg emimAOKEC

< > o » i . ’ .
E;""‘:g'r.‘i"%afg) EehiBa», kegdhaio 5, geh: 49 ® AuEnTikéc Bpdaoceic TNC IVOoUAivnG Adyw UmepivaouAivaipiac
Dimitriadis 6, Maratou E, Kountouri A,

Board M, Lambadiari V. Nutrients 13,
159, doi.org/10.3390/nu13010159, 2021
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e Yyn aropa
@ Atopa pe AT2

B 3uoioloyika enimeda




H unepyAukaipia vnoteiagc otov ZAT2 oeiAeTal ATOKAEIOTIKA
oTnv auénuévn naTtikn wapaywyn yAukolng

NIKO MHNy, 417

TO HTTAP EINAI EZAIPETIKA EYAIZOHTO ZTHN
INZOYAINH

H avriotaon Tou Amaro¢ otnv ivoouAivn eivai o KUpIOG
7aOOYEVETIKOC HUNXAVIOHOC dnpioupyiac umepyYAUKaidiag
vhoteiac otov ZAT2

H éykaipn xopnynon Pacikng ivoouAivnc A Hakpdc dpdaonc
aywviotn GLP-1 g€aopaAifouv Tn peiwon TG £vdoyevoug
mapaywyng YAUKOInc kai d10pOwvouv OXETIKA EUKOAA TnV
urepyAUKaipia vnoTeiag
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TTaBoyuoioAoyia ZAT2

Aiarapaxéc dpaonc ivoouAivng
®  MeTaPoAikn avrioTaon oTnv IvoouAivn

>  ZKEAETIKOI HUC
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MHXANIZMOI PYOMIZHZ THZ METATEYMATIKHZ YTTEPTAYKAIMIAZ ZE YITEIZ

HTTAP - ZKEAETIKOI MYZ - AITIQQAHZ IZTOZ
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O kUplo¢ pnxaviopog avantuéng avriotaong otnv IvoouAivn otov HeTaPoAiopo

TG YAUKOING civai n abénon Tnc AiméAuong otov AiImwdn 10TO Kail n
aneAeuOépwon eAelBepwy Aimapwyv oféwv (NEFA) otnv kKukAoyopia
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Newsholme E, Dimitriadis 6
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TTaBoyuoioAoyia ZAT2

Aiarapaxéc dpaonc ivoouAivng
®  MeTaPoAikn avrioTaon oTnv IvoouAivn

>  Amrwdnc 10T6¢
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IDF Diabetes Atlas

10TH edition

I =

Estimates of the global prevalence of diabetes in the 2o0-7g year
age group (millions)

TTaxvoapkia
+
‘EAAEIYn owHaTIKAG
dpaoTnpioTnTac/adoknong

s [
Number of people with %é%mm. OI

. . . Federation
diabetes in millions

Type 2 diabetes is the most
common type of diabetes,
accounting for over 90%
of all diabetes worldwide

Almost 1in 2 adults
with diabetes are unaware
thez 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 | =%
and insulin resistance
associated with puberty

Approximately
6.7 million adults (20-79)

are estimated to have died
as a result of diabetes, or
itsjcomplicationslin 2021
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The total diabetes-related
health expenditure will
reach one trillion USD

by 2030




Ukraine
Albania

<5 ety (15%)

breece -

Bosnia and Herzegovina -
Serbia =
Armenia -
Montenegro -
North Macedonia -
Azerbaijan -
Kazakhstan -
Portugal -
Georgia -
Belarus -
Romania -
Poland -
Czechia -
clse -
Kyrgyzstan -
Estonia =
Bulgaria -
Belgium =
Uzhekistan -
Nethertands -
Republic of Moldova -
bermany -
Turkmenistan -
Tajikistan -

lial

WHO EUROPEAN
REGIONAL OBESITY
REPORT 2022

TTaidia kai €épnpoill

Grebce = . . . . —
alta - . . " ry .
.gndprra = . - *
et 5-9 eTdv (42%) M Ay I A
Portugal —— .
[:Y?ms - - & - »
Irel an:j = | Breece - . . . . . N
]E_UH - - Malta = . . - L . &
un - Andorra = . . . . .
IFIE‘% Kingdom = . Italy - T . . .
- . - — . L ] - -
ELl Member States - f ng* B PR 10-19 etiv (35%) . . 1
roatia - . Cyprus = . . » D : - . M .
Hungary - ¢ Lﬂntaj Kingdom - see e
Serbia_ = i > * Portugal = - pe
Bulgaria - . . * roland - e “es
lceland - s France - e N
s : = o —— o
WHO European Region - . Eﬁﬂmmber States : PR '." » '." .
Poland - . . * Bulgaria - . . . . . .
- ungal - . . . . . .
fn3® - . Nowwsy - S =
Lixembourg = * Czechia - . . » . .
North Macedonia - . * Austria - . N . . . .
Germany = * Croatia = . N . . . .
Albania - N Serhia - . . . . . .
Austria - - = * Slovenia - . e . . .
Denmark = . . * Finland = . N . . . .
Montenegro - * . ¢ Germany - T . .o
Romania - . S WHO European Region - v e e
Northern Dimension © = . . Luxembaurg - PR .+ ®
Netherlands = * o ® North Macedonia = ’ » . N
Slovakia . - . ' EUT3® - - . e . . .
Russian Federation = . . ! Denmark = . . . s e
Belgium = ¢ o “ Albania = . ¢ @ . . .
Sweden - e = ® % Netherlands - LRI soe
Belanus T N & ? * Poland - . v . N N .
Bosnia and Hezegovina - ¢ . = * Montenegro - P . . .
Latvia - N N “ Romania - . . . . * .
leradme - o . . Belgium - . s se
ElS. - = = " Sweden = L] . - s " @
Switzerland - "o **  Clovakia - LI . *
Lithuznia - - = . Northem Dimension© - . . . . .
ES‘tDnI.a = - . » . » * Bolams _ . . . - ~ -
Georgia - . * F L Switzerland = . = . * s
Kazakhstan - e e Bosnia and Herzegovina - "o N .
Armenia - LR - Latvia - . s . * .
Azerbaijan - e i Ukraine = . s . . .
Turkmenistan - * e L Estonia - - N .
Reguh_hc of Moldova = . . . Lithuania - PR . .
] Lizhekistan - e 0 - Georgia - PR e
]@{LE}GS‘LBFI e S Russian Federation = . .. . N .
ajikastan e i | Kazakhstan - . .. -
Armfnia - s T—
10 il CIs - . . P
Azerbaijan - e e
Percentag Eueﬂ(ﬂgﬁnlsgabl]l . - sss
UDUC 0T Moldova = s . L
Obesity ® Both sexes ® Females ® Males (Overweig| Uizlekistan - ees ooe
Tgyzstan - eee &
| gjikistan - eee )
10 bl 30 40
Percentage (%)

Obesity ® Both sexes @ Females ® Males

Overweight (including obesity) ® Both sexes ® Females ® Males




2ZTnv maxuoapkia o Aimwdng 10T0¢ aduvarei va evowpdTwoel Td
Aitidia TNG TPOYNC Kal o ouvduadopo pe Thv auénon Tng
AiroAuonc au€avel Ta emimeda ToUC oTNV KUKAowopia

TTaBoAoyikog AITwdng 10T0C

) Aimapa oféa
j Au€npévn mpéoAnyn TPOWYAG TpiyAukepidia

AvtioTaon
a1\
IvoouAivn

—= AiwotofIkdTNTA
Awarapaxéc
EKKPIONG
IVooUAivng

KutTtapiko stress -
AvoAeiToupyia

® Meiwpévn IKavéTNTA EVOWHATWONG

AGERon ArmdAuone Frayn K, Metabolic Regulation,

Wiley-Blackwell, 3 edition, 2010

. Anuntpiadng, Iartpiki ZxoAn EKTTA



O Amwdng 10TOC oTNV maxuodpkia XapakTnpileral and mpoodeuTIKN dUoAcITOoUpYida,

VEKpwON Kal GAcypHovil Twv AITOKUTTApWY 000 N maxuodpkia e€eAicoeTal

Lean AT Expanding AT Obese AT

Monocyte Macrophage Adipocyte Vasculature

Weight \ Weight )
\ gain \ gain - Dead Q \
— — e adipocyte

Local
hypoxia N

death .

Wellen KE et al. J Clin Invest 112:1785-1788, 2003
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H avtiotaon Twv AImoKUTTApWY 0TV IVooUAivn mpokaAei abfnon Tng AiroAuong Kai umreprapaywyn
Airapwyv oféwv Ta omoia ameAcuBepwvovTadl oThV KUKAowopia pe aroTEAEoHa diaTapaxEg

oTnv éKKplon/dpaon TnG IvoouAivng Kai KapdiayyelakéC PAAPec

I Healthy adipose tissue \V:Ij I Hyper:grpi:;:ed:/izfsuur;ctlonal | \—1/ Macrophage “activation”l
/,/’r “&";‘S"‘ 1 { \y TR
v ] ; T Macrophage cytokines
/, - S (TNF-a, IL-6, CRP, others)
N ™ N f R \ *’/ o B,
i Hypertrophy ) sy )
* Genetic a I / \ stress

« Early life nutritional insults 3 :—lf Hypoxia )

e Chronic overfeeding

T Adipocyte-macrophage

Adipose tissue
crosstalk

msulln remstance

1 Adiponectin o . T ——I T Adipokines

!

Systemic effects

Atherosclerosis

J Cardiac function {4 Endothelial dysfunction
(CHF?) Proatherogenic damage
T Risk of ischemia (?)

{ Insulin-mediated T B-cell apoptosis
NAFLD glucose uptake 4 Insulin secretion
T2DM

AvTtioTaon oTnv IvoouAivn - Meiwon €kkpiong IvoouAivng Kapdiayyeiakég emimAOKEG

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



Ztov ZAT2, Ta enineda Twv AMimapwyv oféwv oTo aipa dev KataoTéAAovTal
HETA TO YeUHa AGyw avrioTtaong Tou AImwdouc 10ToU oTnv IVOoUAivn

-@- Control
-@- Type 2 (no Tx)

o
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e,
o
=
(a1]

—
50 :
0 60 120 180 240

Dimitriadis G et al, Eur J 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
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MeTayeupaTtikéc aunoeig 0 : :
TPIYAUKEPIBiWY Kal eAeUBepwv
AMrapwy oféwv mAdoparog Controls  Relatives Type 2 Type 2
HETA TN XopfAynon mAnpoug Group A Group B
veuparog oe 6Aa Ta ortadia l Poverall <004
e€éMEnc Touv ZAT2
Dimitriadis 6, Lambadiari V et al, POS'fpf‘CdeCll plCleI’\Cl NEFA levels
Diabetes Care 30: 3128-3130, 2007 200 & |
£ I
£ 150 I |
o
0
£ 100 } I
>
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Controls Relatives IGT Type 2 Type 2
Group A Group B

I Poverall<0.02
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AITIQAEZ HTTAP (MASLD)

. ; Steatohepatiti ; :
Normal liver Steatosis b Cirrhosis
and fibrosis

2Tnv maxvoapkia, auvénpévn ouogowpeuon Aimidiwv oto RArap ocuppaivel oTav

EenmepaoTei n duvaToTNTAd TWV AITOKUTTAPWY Yid droOnkeuon

Nat Rev Gastroenterol Hepatol. 2017 Sep:14(9):506-507
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\
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’f B-cell apoptosis

“ Insulin secretion
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ff Gluconeogenesis

ff Glucose

\ NAFLD k
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Dimitriadis G, Mitrou P, Lambadiari V, Maratou E, Raptis SA, Diab Res Clin Pract 93 (Suppl 1): 52-59, 2011



TTaBoyuoioAoyia ZAT2

Aiatapaxéc dpaonc ivoouAivng

®* Ayyelaki avriotaon otnv ivoouAivn (evdoOnAio)
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AvTioTaon Twv 10TWV-0TOXWV oTh dpdon TnG IvoouAivng otov ZAT2

AvTioTaon
oTNV IVOOoUAivn

&

Dimitriadis 6, Maratou E, Kountouri A, Board M, Lambadiari V. Nutrients 13, 159, doi.org/10.3390/nu13010159, 2021

AlTEIAKH

Meiwon pong aiparog
o€ PUC Kai Aimwdn 10T
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H ivoouAivn au€avel Tnv pon aiparoc pe an’ euBciac dpaon ora evdoOnAiaka KUTTApa
Twv ayyeiwv kai abfnon Tng €kkpiong NO

Glut 4 Insulin

AITIQAHT IZTOX MYIKOZ IZTOZ

E€aopaAilel Tnv amopdrpuvon
eAeUBepwv AIrapuv oféwv Kai
TPIYAUKEPIDIWV amd TRV KUKAowopia

E€aopaAilel Tnv emapkih mpooywopd
UTTOOTPWHATWY Kdal opHovwy oTav Xpelalerai

. Anuntpiadng Iatpiki ZxoAn EKTTA



H avriotaon Twv evdoOnAiakwy KUTTApWY oTNV IVOOUAivn Katapyei Thv areAeu@épwon NO
HE amoTéAeopa Tn peiwon TG PONg aidarTog

Glut 4 flnsulin

N

(o)
M 1Transcription
R Factors

[ﬁ\
MMP l VCAM
PAI-1
- VEGF

AITIQAHT IZTOX ~ MYIKOZ IXTOZ TNFa, Growth

CCR-2 & Proliferation

EAeUOepa Aimapd oféa kai TpiyAuKkepidia Acv e€aogahileTar emapkiic

Tapapévouv oThV KUKAowopia HETA To YeUua TPOTPOpd UTooTpWHATWY
Kal opHOVWV HETA To yeUHa
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NON-DIABETIC T2DM

Insulin Receptor

- e D GGG A ! DA AC ACAC A AC A -
ULLLLLINN | DORRRRRRRDAR00000000000 | ACELLLORINRY

® AUEnon NEFA
® YmepyAukaipia
\

H duoAciToupyia Tou evdoOnAiou

otov ZAT2 opeiAeTal
oTn Aimo- Kai YAUKoTogIKOTNTA

: v
AyyelooUomaon | AyyeiodiaoToAR
1

Vasoconstriction Vasodilation

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

®AUEnon ofedwTikoU stress
® PAcypgovwdng avridpaon

ABnpwuarwon
3
MakpoayyelondOcia
(Kapdiayyeiakn véooc/AEE)
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H pon aiparoc oto Aimwdn 10TO HETA XopAynon HEIKTOU yeUUATOC

gival peiwpévn oe 6Aa Ta otadia e§EMEnc Tov ZAT2

E€aowaAilel Tnv aropdkpuvon  eAcUBepwv Aimapwv oféwv -
TPIYAUKEPIBiwv andé Thv KUKAowopia

=0~ Control

—&— Relatives (p<0.001)
=0~ IGT (p<0.001)

=1~ DM Group A (p<0.001)
=i~ DM Group B (p<0.001)

Adipose tissue blood flc =2
(ml/min/100ml tissue) “ -
N w ~ o i, -

—

120 180
Time (min)

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 HUIKO 10TO HETA Th Xopnynon HEIKTOU yeUHATOC
givar peliwpévn o 0Aa Ta otadia e€EMEng Tou ZAT2

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

*P<0.05 vs Controls

Hannn

Controls Relatives Type 2 Type 2

Lambadiari V et al, Clin Endocrinol (Oxford), 76: 825-30, 2012 Group A Group B
Lambadiari V et al, World J Diabetes 6: 626-33, 2015
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H pon aiparg " UIKTOU YeUUATOC

~‘J\"\\\I\(O MHN

H ZHMAZIA
THZ ZOQMATIKHZ APAZTHPIOTHTAZ/AZKHZIHZ
ZTH METABOAIKH YIEIA

n owyaTiki dpaoTnpioTnta/aocknon e€aowalilei
TNV EMAPKEIA TNC PONC AiPATOC OTOV HUIKO Kail Altwdn
3 1I0TO Kal oUPPAAAEl onpavTika oTnv emavagopa
TNC YuoIoAoyIKNC dpaonc TG IVoouAivng

a

’ ’ ’ |

T & KATAOTACEIC AVTIOTAONC OTNV IVOOUAivn, L
[ ]

n

N

N
Controls Y&,

N
Lambadiari V et al, Clin Endocrinol (Oxfoﬂl Nay "
Lambadiari V et al, World J Diabetes 6: 626-33, 2015.(l!ev!e

‘;“ Type 2
H)"""'--WBGPA Group B
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TTaBoyuoioAoyia ZAT2

FaoTpevrepikod oloTnua (YaoTpikA KEvVwon, IVKPETIVES, HIKpoPfiwpa)
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O puBUOC YaoTpIKNG KEvwONG eival onUavTIKOC pUBHIOTAC TNC HETAYEUHATIKNG UmepyAUKaidiac

CNS |

Rapid gastric emptying
| associated with higher
20 glucose levels

R=-0.61,
P<0.05

Slowing gastric
emptying

WV Blood glucoseJ

-
(<]

fGastric emptying

-
H»

-
N
©

Blood Glucose Concentration
Post Oral Glucose Challenge (mmol/L)

Slow gastric emptying
. associated with lower
glucose levels

-
o

)

o

40 50 60 70 80 90 100

Ztov ZAT2 Xwpic emimAokEC 0 puBPOC : .
YAoTPIKAG Kévwaong eival au§npévoc FAST Gastric emptying SLOW
(Schwartz JC et al, Diabetes Care 19: 468-471, 1996)

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

Dimitriadis 6, 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 FAYKATONHZ META TO ZATHTO
PYOMIZETAI ATIO OPETITIKA KAT OPMONIKA ZHMATA

Opyovika onuara
6LP-1/GIP

-
-

’.’--'.’-
ZZ N = NN m
1y
|

S & ZRpara § MAukayévn

/" amo To KNZ \jou)\ivn
\ -
4 s
\\\\ ZﬁuaTd ano ep C“T'Kéc YAUKOTNG - Aimtidiwv

ouaiegc (MAukoln)
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ZTON ZAv2 OI PYOMIZTIKOT MHXANIZMOI EKKPIZHZ INZOYAINHZ
KAI FAYKATONHZ AEN AEITOYPIOYN

Opuovika onpara
G6LP-1/6GIP

4 MAukayévn

{ IvoouAivn

S R/
" . ". [ I ) "

.* TTaykpeac

'...... --_“‘ nepyAUKaiia
X
\\ Znpara ano OpenTIKEG l

3 A 2
, oucieg (MAukoln)

AukoTo€IkéTNTA
AitotoIkdTNTA
AvTioTaon otnv IvoouAivn
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ZTON ZAv2 OI PYOMIZTIKOT MHXANIZMOI EKKPIZHZ INXZOYAINHZ

AEN AEITOYPIrOYN

® AiopBwvouv oxedov OAeC TIC TaBoWuoioAoyIkEC diaTapaxEC
otov ZAT2 Kkai peiwvouv 1o ofcIdWTIKO stress

® KaBuoTepolv Tn yaoTpikn kévwon

® Efaoyahilouv kapdiompooTacia (aOnpwpdrwon) Kai

Aywwviatéc GLP-1RAs

vegporpooTacia (Xpovia VEQPIKA voooC)

2nHdi & o - I A
ovaoie¢ (FAukoln)
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U L Sat‘iet.yﬂ —— Body composition

4 N A

. \
L 1 2 Intestinal microbiota

T Short-chain fatty acids
T Inflammation

Liver | Circulating LPS Intestinal permeability SCFA
A

y
TLR signalling GPR41/43 signalling

v h
4>| Inflammation and immune activation Adipokine signalling

‘ Obesity-associated disease |

Gut microbiota

= Altered composition

= Altered fermentation

» Increased energy harvest

Adipose tissue
T Triglyceride incorporation

T Inflammation Figure 4: Potential links between diet, obesity, and obesity-associated disease
L The interplay between the intestinal microbiota, intestinal permeability, and the immune system depicted as one
o mechanism linking diet, obesity, and obesity-associated disease. TLR=toll-like receptor. SCFA=short-chain fatty acid.
{ LPS=lipopolysaccharide.

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

Muscle
L Fatty acid oxidation
e — .

e
Y

v

Epithelium \ 3 )

T Permeability of the
epithelium
L PYY/GLP-1 from L cells

@

-
g

“ ‘\
@ lc, @\ | @

s
To maBoAoyikd pikpopiwpa ot waxvoapkia/ZAT2 ' )
oUPaAAEl oTIC HETAPOAIKEG SiaTapaxég Kal TRV Trov ZAT2 Kai TNV maxuoapkia, N UET@opHivn
av-rio-rao-n o-rnv lvo-ouAivn ueTanS'rrSI TO ﬂdGOAOVIKOl uleOﬁlwl.ld
Ot PUOIOAOYIKO

Ferrannini E. Diabetes Care 38: 1817-19, 2015 Wu et al, Nature doi:10.1038/nm.4345, 2017



Negpoc

TTaBoyuoioAoyia ZAT2
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EAAnvikn AiapnTtoAoyikn Etaipeia

Hellenic Diabetes Association

TTANEAAAATKH MEAETH KATATPAZHZ XNN ZTON ZAv2 (REDIT-2-DIAG)

® H XNN civai ouxvi emitAoKi o€ artopa pe TAT2

® H emintwon tn¢ XNN oc otadia pétpia éwg oopapni (GFR<60ml/min/1.732m)
givar 45%

® H nAikia, To BMI, kai n €Aeyn @UOIKAC OpaoTnpioTnTac/aoknonc eivai
KaBopioTikoi mapdyovteg yia Tnv eppavion XNN

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



H avrioTraon oTnv ivoouAivh CUHHETEXEI OoTNV avanrTuén Xpovidc VEQPIKAG VOOOU

Insulin Resistance/

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

Imbalance between .«
energy consumption
and expenditure 5D

W N

4 Visceral Adipose Tissue

¢ - Release of adipokines/
p adipocytokines
- Pro-inflammatory state
- Reduced adiponect‘i:o)

Whaley-Connell, Sowers J. CardioRenal Med 8: 41-49, 2018

ey

- Reduced bioavailable NO
- Prothrombotic state:
increased Plasminogen —>

Endothellal dysfunctlon

Activation Inhibitor (PAIl)
- RAAS activation
- Oxidative stress
- Inflammation

Functional

«Glomerular
hyperfiltration

- Increased RPF & GFR

« Microalbuminuria

ﬁmural
= Matrix expansion

and fibrosis
« Secondary FGS

Chronic Disease

« Diabetes, Hypertension,
Dyslipidemia

« Chronic Kidney Disease

- End Stage Renal Disease

- Cardiovascular Disease




O NEZPIKOZ OYAOZ FAYKOZOYPIAZ AY=ANETAI ZTON ZAr2

PuagioAoyikn
KC(TéO’TYIUI‘l ] L  [AUKkOCN aipartoc "'180m9/ dl \
[ ZA tUmouv 2 ] L [AUKOCNn aipatog >270mg/d| \\/
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AvTioTaon oTtnv IvoouAivn
YwepyAukaipia

Emidcivwon
unepyAukaigiag -

2ZTépnon evépyelag
urepivoouAivaipiac

OTOUC 10TOUG

H "AAGOZ AOFIKH"
ZTON ZAT2

.

EwioTpopn oTnv KUKAowopia

.0 , , A“
AnpnrpiéBng T, Tlamakwvotavrivou A: M AUEnon emavappopnong
Zakxapwdng Aiapatng (KMviki Aiairoroyia YAUKOan OTOUC VEWYPOUC
kar Aiatpoyny pe otoixeia TTaBoAoyiac,

ZauwéAac A. ZuvtovioThc ‘Ekdoong, 20
‘Exkdoon, Broken Hill, 2022)
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TTaBoyuoioAoyia ZAT2

KNZ
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PuoioAoYIKEC dPAOEIC TNC IVOOUAIVNG OTOV EYKEWPAAO

» Memory
* Mood
-|Peripheral insulin sensitivityl

» 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 otnv IvoouAivn mpokaAei HETAPOAIKEC diaTapaxEc
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Kleinridders A et al, Diabetes 63 :2232-2243, 2014
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TTaBoyuoioAoyia ZAT2

TTepipaAAov - lNovidia
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Figure 2: Role of genes and the environment in development of obesity and
ype 2 diabetes

Interaction of genes that affect body adipositywith environmental factors results
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 ervironment 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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Environmental
determinants

TTEPIBAAAONTIKOI TTAPATONTEZ KINAYNOY ANATITY=ZHZ ZAr2
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Prevalence ratio of diabetes

H xpovia €kBeon oTo TEXVNTO YWC TN VUXTA Kal ol diarapaxEéc Umvou amoouvTovi(ouv To

PioAoyiké poAdl, mpokaAoUv avtioTaon oTnv IvoouAivn Kai wpodia®étouv othv gppavion ZAT2
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Artificial light Natural light

AUEnon eppaviong TAT2 28%
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Diabetes was defined as fasting plasma glucose = 7.0 mmol/l, and/or 2 h postprandial glucose = 11,1 mmeoll, and/or HbA,_ = 48 mmol'mol (6.5%),
and/or a self-reported previous diagnosis of diabetes by healthcare professionals, regardiess of the participants’ current medications
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Zheng R et al, Diabetologia 2022, https://doi.org/10.1007/s00125-022-05819-x
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The new science
of fetal origins
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EMBPYO ENHAIKAZ

|

TTpoypappartiopoc Tou KNZ
woTe ol 1oToi va pnv e€apTwvrai
amo Tnv YAUKkOln yia evépyeia

Aiapdppwon peTaPoAikwyv odwyv
ot fmap/oKeAeTIKOUC PUG/AImdn 1076 TTAXYZAPKIA

HE AOYIKA avTioTaonc oTnv ivoouAivn - KAGIZTIKH ZQH

AOI'IKH
Lebowitz H, ANTIZTAZHZ
Exp Clin Endocrinol Diab STHN INZOYAINH

109 (Suppl 2): 135-148, 2001
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Mitoxovdpia - OEeidwTIKO stress

TTaBoyuoioAoyia ZAT2
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O poéAoc Tou ofeidwTikoU stress oTh pHeTaPoAiki amoppUBupion otov ZAT2
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® Au€npévn mpooAnyn Oeppidwy ® YrepyAukaipia YneppopTwon Tou > O=EIAQTIKO
STRESS

® Meiwpévn owpatikh dpaoTnpldThTa ® AUEnon NEFA KUTTApIKOU peTaPoAiopol

Aiarapaxéc Umvou

AyyeldKA avTioTaon —> MeTaPoAikh avtioTaon Aiarapaxég ékkpiong
aTnv IvoouAivn aTnv IvoouAivn — IvoouAivng

CeveTikA TpodidOeon

ZAT2
KAPAIAITEIAKEZ ETTITTAOKEZ

Ceriello A, Motz E. Arterioscler Thromb Vasc Biol Doi: 10.1161/01.ATV.0000122852.22604.78, 2004
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TTaBoyuoioAoyia ZAT2

AvTioTaon oTtnv IvoouAivn Kai Kapdiayyeiaki vooo¢ otov ZAT2
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AUEnon eritTwong TnG Kapdiayyeiakngc/adnpwpaTtikAg vooou otov ZAT2:

pHeEAETN oe 1.9 ekartopplpia artopa
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Shah A et al, Lancet Diabetes Endocrinology 3: 105-13, 2015
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TTaBoyuoioAoyikoi pnxaviopoi TNG Kapdiakng averdpkelac otov ZAT2

Diabetes

v

AvtioTtaon otnv IvoouAivn - YrepyAukaigia - YrepAimidaigia - YrepivoouAivaigia
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Wang C et al, Circulation 133: 2459-2502, 2016

. Anuntpiadng, Iarpiki ZxoAn EKTTA




O onpavTikog pOAoC TNC avrioTtaong oTnv IvoouAivn Kail TnG PAEYHOVAC

othv avantuén/e€éMEn Tne pakpoayyelowaddeiagc otov ZAT2
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Wang C et al, Circulation 133: 2459-2502, 2016




TTaBoyuoioAoyia ZAT2

AvTioTaon otnv ivoouAivn otov ZAT1
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Z1adiaki arwAela TR palac Twv P-kutTapwy katda Tnv e€EMEn Tou ZAT1

= AvTi-vnoidiaka (ICSA, Islet Cell Surface Autoantibodies)

Immune Environmental
= AvTi-ivoouAivikd (TAA, Insulin Autoantobodies)

dysregulation  triggers and
regulators

|IAA

= Avri-GAD (Glutamic Acid Decarboxylase)

Interactions GADA ICA512A ICA
between genes
B-cell imparting
mass | susceptibility ‘ D Loss of FPIR (IVGTT)
and Variable insulitis Glucose intolerance
: B-cell sensitivity
resistance .
to injury \
< Prediabetes » Overt
< Time diabetes » C-peptide below

detection

Atkinson M Cold Spring Harb Perspect Med 2012

. Anuntpiadng, Iatpiki ZxoAn EKTTA




H avrioTtaon otnv IvoouAivn eivai rapoUoa kai otov ZAT1 kai oupPpdaAAer onpavTika otov aunpévo

Kapdiayyelako Kivouvo

Glycogenolysis/

Altered pancreatic Gluconeogenesis

hormones
DA latrogenic Glucose disposal
predisposition hyperinsulinemia Glucose oxidation
for T2D/obesity \ /

pa

, Glycogen synthesis
" Anaerobic glycolysis

SN

Proteolysis
Sleep . Physical
disturbances inactivity Glucose disposal
Lipogenesis
Lipolysis
NEFA release
Increased A X Stress/
energy socioeconomic . .
e Ertors Endothelial function/
T Blood flow
2024 Endocrine Society AUtOImmunIty T OdeatiVG StreSS

Apostolopoulou M, Lambadiari V, Roden M, Dimitriadis 6. Endocrine Reviews 46: 317-348, 2025



H aAAnAenidpaon peTall HeTAPOAIKAC Kal ayyEIAKAC avTioTaong ortnv IvoouAivn

mtpoKaAei PAAPeC Tou evdoOnAiou Kai odnyei o€ XPOVIEC EMITTAOKEG

Glucotoxicity Lipotoxicity Hyperinsulinemia ian(I)e‘leg::ﬂgn Hyperglucagonemia
* Hyperglycemia * Increased NEFA * latrogenic hyperinsulinemia * Oxidative stress * Increased endogenous
* Hypoglycemia * DAG/PKC pathway * Impaired insulin clearance * Cell membrane/protein glucose production
* Glucose variability * Sphingolipid pathway * Oxidative stress damage * Increased glucose
* Oxidative stress * Altered oxidative capacity * De novo lipogenesis * Impaired mitochondrial variability
* Hexosamine pathway, * Oxidative stress * \Jasoconstriction function * Increased lipid oxidation
polyol pathway, * De novo lipogenesis
PKC activation, AGEs * Transcriptional regulation
* Vasoconstriction of gluconeogenesis
* Vasoconstriction
Abnormal Metabolic insulin Vascular insulin
glucose levels £ : resistance € ’ resistance
Cardio-/hepato-/renal
diseases

Apostolopoulou M, Lambadiari V, Roden M, Dimitriadis 6. Endocrine Reviews (in press 2025)
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Rosengren A & Dikaiou P,
Diabetologia 2022,
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TTaBoyuoioAoyia ZAT2

Zupnepdoparda
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TTA©OO2YZIOAOITA ZAT2: APXIKA ZTAAIA
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AucAciToupyia ayyeiakoU evdoOnAiou
Meiwon poi¢ aiparog

Kopelman P, Nature 404: 635, 2000
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TTAOOZYZIOAOITA ZAT2: TEAIKA ZTAATA

AUgnon
YAUKoOVEOYEVEONC

Meiwpévn €kkpion IvoouAiving
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"
1s6LT2
Meiwpévn €kkpian IvoouAivng
Melwon

nmpéoAnYNng
yAuxoan

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

AuoAcitoupyia ayyeiakoU evdoOnAiou
Meiwon ponc aigarog
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TTAPATONTEZ MaxuoapKia
FTONIAIA TIEPIBAAAONTOZ | Kadiomi Zwh

" ‘Hrap
® Y KeAETIKOI HUEC
" Airdng 10T6¢

EvdoOnAiaka
KUTTApa apTnpiwv

Kuttapokivec || NEFA YrépTaon EAclB. pilec O° | YwepyAukaipia || AGEs

" AYZAEITOYPITA *
. ENAOGHAIOY

A @ H PQMATQ: H Anuntpiadne T, TlarakwvoTtavrivou A:

Zakxapwdng Aiapatne (KAiviki AiaitoAoyia
kai Aiatpopn pe otoixeia TTaBoAoyiac,
ZaurwéAac A. ZuvtovioThc ‘Ekdoong, 20
‘Exkdoon, Broken Hill, 2022)

. Anuntpiadng, Iatpiki ZxoAn EKTTA



TPOTTOTIOIHZIMOI
AIATAPAXH KAI MH-TPOTIOTTIOIHZIMOI

e EKKPIZHZ
[+ Ml nzovamHE TTAPATONTEZ ZTHN ANATITYZH
d KAPATAITEIAKHZ/NEZPIKHZ NOZOY

o . '.
ZA tOmou 2
(urepyAukaipia - umoyAUKaipia
diakupavoeic Tng YAukolnc)
® TMaxvoapkia Oh=
o ’
Altioaipi
Auchimida Hid E€aropikeupévn
Py , (BepameuTiki)
Ynépraon — aoknon
ANTIZTAZH ° ) ) _
FTH APAZH THZ |=d © KaGiomikn {wn > AY=HZH
INZOYAINHZ e dl KAPAIATTEIAKOY/NEZPIKOY
, el KINAYNOY
® Kanvioya
KOINOX ° o /
" MHXANIZMOE Aiarapaxég Umvou
® Xpévio stress Ma Tn peiwon Tng
Kapdlayyelakng Kai
(] ’ VEQPIKAC VOOOU
HAikia araiTeital n peiwon
OAWV TWV TaApayovrTwv
Y . . KIvdUvou Kai 0x! HOvo
o TTapayovrec wepipaiAovrog e wepvwmm‘;ﬂg

Papakonstantinou E, Oikonomou C, Nychas G, Dimitriadis 6 Nutrients 14, doi.org/10.3390/nu14040823, 2022
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O ZHMANTIKOZ POAOZ THZ @YXZIKHXZ APAZTHPIOTHTAZ/AZKHZHZ XTH MEIQZH

METABOAIKOY ZYNAPOMOQOY - ZT712 - KAPATAITEIAKHZ NOZOY

¢ ‘ Zuoowpeuan Aimtoug

'1 EvaioBnoia otnv ivaouAivn

¢ 1 Avoxni otn yAukoln

® 1 LDL xoAnoTepoA
ZYTIKH APAZTHPIOTHTA [ | XOANOTEPOAN

'1 HDL xoAnoTtepdAn

MEIQZH BAPOYZ — °; TpiyAukepidia

¢ ‘ ApTnplakni wicon
¢ ‘ ZuoThpdTIKA GAEYHOVA

¢ 1 ApTnpiakn evdoOnAiakn AciToupyia

EMZPATMA MYOKAPAIOY
ATTETAKO ETKEZAAIKO ETTEIZOATO R § AOHPOIKAHPOQIH U
TIEPIZEPIKH APTHPIAKH NOZOX

!

Anpntpiadng I, TlarakwvoTtavrivou A: Zakxapwdng Aiapitng (KAiviki AiaitoAoyia kai Aiatpoph, Zapréhac A. ZuvrovioThc ‘Ekdoong, 2" ‘Ekdoon, Kepdhaio 16,
oeA. 349-401, Broken Hill Publishers LTD, 2022)
Papakonstantinou E, Oikonomou C, Nychas G, Dimitriadis 6. Nutrients 14, doi.org/10.3390/nu14040823, 2022
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