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T elvailt cokyapwodnc dtaBnNtnc;

NaBoduoLoAoyikn Kataotoon n onoia

xopoktnpiletal and avénuevn oUYKEVTPWON

OOKXAPOU OTO aipa

AppuBuiota enimeda yAukolng oTto aipa

» EMewpn wooulivng

» MelwpEvn LKavoTnTa XpnoLponoinong tng

LVoOUALVNC

KapruAn cakyapou (75 ypap. yAukolnc-0, 30,

60, 90, 120 Aemttd)-INukoln, wooulivn

lasma glucose (mg/dl) >

—~ 200 Losartan

-4 Telmisartan

L

Plasma insulin (units)

0 30 80 90 120
Time (min)

*P < 0.05 versus losartan at all times

Losartan
-4 Telmisartan

0 30 80 90 120
Time (min)
*P < 0.05 versus losartan



MaBoduololoyia tou cakyapwon
Stantn

OAOKANPWTLKN Kataotpodn
TWV B-KUTTAPWV TOU
TIOYKPEATOC

Mn-owaotn Aettoupyia Twv
B-kuTTAPWV

ATeAN €KKPLON LVOOUALVNC
aro Ta B-kutTapa



MaBoduaolooyia tou cakxapwdn dtapfntn
(ouveyxeLla)

4. Mn-owotn petadopa YAukolnc ota B-
kutTOpa

5. Ateln svalcOnoia twv SLadopwv LOTWV
OoTNV LVOOUALVN



O 0 N O U A wDbh=

ZUUITTWHOTA oakxopwdn daBntn

Koupaon

Abduvapio

Xdaoluo Bapoug

MoAvdayia

MoAvdwpia

[MoAvoupla

YriepyAukatpio

Aukooupia

Epudavion KETovwy oTo ailpa Kot oupa



Tumot dtantTn

Tumoc | — lvoouAlvoeéapTtwEVOC
Tumoc Il - MNnN-wvooUuALVOEEOPTWUEVOC

E€¢acBevnueEVN aveKTIKOTNTA CAKYXAPOU
(impaired glucose tolerance)

AwaBnNtnc kunonc



lvoouAlvn

Ekkplvetal amno ta B3-
KUTTOPO TOU TTIOYKPEOATOC

Mentidlo C kot (vooUuAivn

Kavovilel ta emineda
TOU OOKXAPOU O€ OAOUC
TOUC LOTOUC EKTOC ATO
TOoV eyKEPaAO

[AukoyovooUvOeon

Insulin


http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=pQb2DGVpeBFPcM&tbnid=blWderGXzjGNiM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.pharmacology2000.com%2FDiabetes%2Fdiabetes5.htm&ei=6xmfUo_WC4rP0AWgyoGACA&psig=AFQjCNFrss2V1SEx3P0QeSpAVnsohuSylA&ust=1386244914623166
http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=pQb2DGVpeBFPcM&tbnid=blWderGXzjGNiM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.pharmacology2000.com%2FDiabetes%2Fdiabetes5.htm&ei=6xmfUo_WC4rP0AWgyoGACA&psig=AFQjCNFrss2V1SEx3P0QeSpAVnsohuSylA&ust=1386244914623166

lvoouAlvn

* AvafoAlkn oppovn
»Avénon twv ermutedwv RNA

» Av&non tou puBuoL peTadopPaAC ALVOEEWY
SLOMECOU LEUBPAVWY OTO ECWTEPLKO TOU
KUTTAPOU

» Avénon tnc dnuloupyloc mpwteivwv armo
pLBoocwpata



Tumoc |

Aduvapuia mapaywyng (WoouAivng
E€wyevnc mapoxn LWvoouAivng
Neapa atopa

2uvNnOwc Loyevnc kataotpodn Twv B-
KUTTAPWV

10% TWV MEPUTTWOEWV
Kowvoviko Bapoc



Tumoc I

AUENUEVN CUYKEVTPWON
LVOOUALVNG

XapnAn evawcOnola
LVOOUALVNG

[MoAAd kKAsdLa ywplc va
taplalouv otnv KAedapLa

Moxvoopkia

Mapovolaletol cuvnOwe peta
NV nAkia Twv 40 eTwv



E€aocBevnuEVN AVEKTIKOTNTA OAKXAPOU
(impaired glucose tolerance)

[TPOOLULO YLOL TOV UN-LVOOUAWVOEEOPTWEVO

dtaBntn.

Eudavion CUPMTWHATWY OE UIKPOTEPO Babuo

Metatpornn dlotac yia peiwon

BApouC

Aoknon ywa avénon tnc evatcOnotlac tng

LVOOUALVNG



Awofntnc Kunonc

* [1payLOTOTIOLELTOL KAUTIUAN COKXAPOU METAE
NG 241 ka 281 eBdopadog

* MeyaAutepn npodilabeon eav
— Yninpée StaNTnc KUNon¢g o€ mponyoUEVN KUNON
— [evvnon nponyoupevou matdlov mavw amo 4 Ko

— Moxvoapkn MPLV TNV EYKUHOoUVN



Mwc¢ yivetou n dtayvwon tou
ocokyxopwdouc dwafntn?

AUKOIN MAAQopoToC vnoteiac =N > 126 mg/dl
emBeBalwpeEvne oe 2n HETPNON N

Tuxaio delypa yYAukolng Tt)\aouatoq n >200mg/dl
emBeBalwpevou o SevTEPN HETPNON N

AuKO(n MAQoMATOC 2 WPEC META Yopnynon 75 yp YAukolng
(kaluTTUAN cakydpou peta xopnynon 75 yp yAukolng) = n
200mg/dI

[MOAAEC DOPEC LETA TNV APXLKA TEKUNPLWON TOU
oakxopwdouc dafntn petpatat N YAUKOUALWHEVN
atpoodatpivn (HbAlc) mou aviavakAd tTn HEoN MUKvVOTNTA
yYAukolnc aipoatoc Tic mponynOeioec 4-8 eBdopadec. Kabe
avénon tnN¢ YAUKOUALWHEVNC atlpoodalpivng Kota 1%
QVTLOTOLXEL O pHeTaBOAN TNC HEONC TTUKVOTNTOC YAUKOING
kata 30-35mg/dl. Enionc avalntate Kat n vrtapén
yAukolnc ota ovpa. .



ACSM Diabetes criteria —
Interpretation of Oral Glucose Tolerance Test (75g)

Glucose Normal Prediabetes Diabetes mellitus
MAGoua | Nnoteia | 2 hrs | Nnoteia 2 hrs NnoTeia 2 hrs
mg/dI <100 <140 § 100-125 140-199 >126 > 200

i

> TOAAEG (popsg\ |.I€TC| TNV apxIKn TEKPNpiwon Tou oakxapwdoug d1aBnTn
METPATAI N YAUKOCUAIwpevn ailgoogalpivn (HbAlc) nou avravakAa Tn
HECN MUKVOTNTA YAUKOLNG aipaTog TIG nponynBeioeg 4-8 Bdopadec.

> Kabe auE,r}\on TNG YAUKOGQUAIWHEVNG aigogPaipivng Kata 1% avTioToIXEl
O€ METABOAN TNG MEONG NUKVOTNTAG YAUKOZNG KaTa 30-35mg/dl.

> Eniong avalntaTe kal n unap&n yYAukolng oTta oupa.



Yuxvotnta Kat tumot dtaPfntn

14

12

DM Prevalence (%)

11.77*

4 2 2 MILLION
adults have diabetes

| 1 52 1 75

1oREE3 199098 200305 THAT'S 1 PERSON IN 11
*The 2003-2005 study in Thessaly
includes mixed population
(rural and urban)
Figure 2. Prevalence of diabetes mellitus in Greek rural population over time. Main types of diabetes

Neapad atopo — Kavoviko 2B - 5- TYPE 1 DIABETES
1 O% Body does not produce

enough insulin

Body produces insulin
but can’t use it well

EvAAwka dtopa — NayUoapka- 90% @ TYPE 2 DIABETES

DIABETES

1.5 MILLION

deaths caused
by diabetes

1

Consequences
Diabetes can lead to complications in many parts of
the body and increase the risk of dying prematurely.

Stroke 4@
Blindness 4@
Heart a:tack4o
Kidney ‘allure—®

G GESTATIONAL DIABETES . _..... o
A temporary condition in

pregnancy

www.whoint/diabetes/global-report

. / World Health
#diabetes *.# Organization




MpodlaBeoikol
TTOLPOLYOVTEC

i

Risk factors for type 2 diabetes

DIABETES

Genetics, age and family history of diabetes can increase the likelihood of becoming diabetic and cannot be changed.

But some behaviours that increase risk can:

Unhealthy diet

1in3 is overweight

Physical inactivity

1in 10 is obese

KEY ACTIONS

FOR EVERYONE

Eat healthily

° Be physically active

Avoid excessive weight gain

Check blood glucose
if in doubt

@ Follow medical advice

Environments

FOR GOVERNMENTS
\@ Healthy

ENSURE

& O

Better Diagnosis Better Data
& Treatment

4 World Health

www.who int/diabetes/global-report #dia betes Urganization






EvBokutrapio uypd

AIEYKOAYNOMENH META®OPA
[AYKOZHE

E§wkumrpio
uypé



Melwon Alrmouc oto pu




Melwon Alrtouc oto Nrop

Normal Liver Fatty Liver



Aoknon kat tpoAndn epdavionc
dlantn

Diabetes Risk - Exercise Frequency

1 (i
09f

0s¥ A
ot >

+ Relative Risk 81 =
(compared to not 054
exercising) 04

03

02 7

01§ &

0

Not Exercising Once Per Week 24 Times Per Week 5 or times Per Week
Number of Exercise Sessions Per Week



H wooullvn pmopet va OnpULouvpynoeL

UTTOYAUKOLLJLLOL
* Mia wpa mtpLv amo tnv acknon O&v PEMEL val
KOTOVAAWVETOL LEYOAN TTOoOTNTA TPOPNC.
* H aoknon npoKaAel pelwaon TNC (WOOUALVNC Kal
avénon TwV KOTEXOAQLULLVWV.
* H nopouoia tpodnc amoTPENEL TNV MELWON
NG LWOOUALvVNC.



Exercise|
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Insulin | i
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membrane
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AlP YR ﬂb

Kinase: QQ ﬁ ﬁ

#

4 ? GLUT4

. T- tubule
Translocation

GLUT4
nucleus Tf‘anscrfpﬁon



TABLE 1

Influence of several factors on GLUT4 expression

b

Stimulus GLUT4 Procein GLUT4 Transcription
=) Treadmill exercise I 1
Chronic nerve stimulation )
=) Fccentric exercise ! |
=) [nactivity ! |
Denervation | | '
Insulip ) !
Epinephrine (cAMP) 4 |
Thyn:-id hormone ) \
= High fat teeding l |
Creatine depletion $
AICAR 1
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Angelopoulos et al. (1998)

 Avdpec AMZ =344
Kg/m?2

* 10 pEpeC Mpomovnon
o 40 Aemtta, 75% MK2

e TEOT KAUTTUANC
OQKXOPOU




PLASMA GLUCOSE (mmall')

PLASMA INSULIN {procl.1 )

AmoteAeopota

» Aev umtnpéav petaPoléc oto 2B

—+—PRE
—g— POST
P
g 005
L] aa &0 1] 120
TIME jmin.)
1500

1200

Table 1 TAG, VLDL-TAG, TC, LDL-, HDL-c, HDL-¢c sub-
fractions, LDL-apoB. and Het before and after 10 davs of training

TAG (mmol - ")

Lo b

VLDL-TAG (mmol - 17"

=
LCL-c immol - 17"
HDL-¢ (mmal - 171

HDL:+¢ (mmaol - I7")
HDL;« (mmaol - I7")
LDL-apoB (mmol - 17"

Hct

Ln

L Spoeosgon
—EEERG

After 100 d

of exercise

265
0LEG
0.03
.84
1.50

A3

0.29
0L0E
0.1
007
017

02

*p o< .03 indicates mean was different posi-training as compared

o pre-training value

YAUKOIN

» Me Ayotepn WVoouAlvn amoppodw MEPLOCOTEPN

120




Apeoec eTOPAOELC TNC AOKNONC

* Melwon cakyapou Aoyw ¥pnoLpomolnoncg Tou
oTNV ALOKNON

* AUénon tnc evatocOnotlac tnc LvoouAivng



MaKpoXPOVLIEC ETMLOPACELC TNC
AoKNoNC

Av&non tn¢ evatcOnoiac TN WoouAlvng
Meilwon Tou cwpatikou Bapoug

PUOuLon TG EKKpLONCG TNEG LVOOUALVNCG OO To
TTALYKPEQLC

Av&non tou # Twv petadopewv YAukolnc oto
E0WTEPLKO TOU KUTTAPOU

AvEnon tnc 6paoTNPLOTNTOC TWV LETODOPEWV
YAUKO(NC OTO ECWTEPLKO TOU KUTTAPOU



MokpoXpOVLEC ETLLOPATELC TNC
AoKNONC
Meilwon Twv TpyAuKkepLdlwv Kat aabénon tNnc
«KOANC» XoAnotepivng

AUENon TNC MUKVOTNTOC TWV TPLXOPOpWV
QYVELWV OTOUC MUEC

Meilwaon tng d0on¢ LvoouAivng Kau
DOPUAKWY YLOL TO COAKXOPO

BeAtiwon tng mototntac {wnc



Table IV. Differences between groups, effect size, and minimum importance difference af[ct|24 months’ intervcm:ionl

E Exercise
M = Metformin

Differences
Effect Effect P Effect between groups®
Variables Evs. M P values size MID P values size MID values size MID P values
Mood states
Depression —-1.1 (2.4 10 0.2) 0.670 0.251 099 -1.2(-2.3t0-0.1) 0.038* 0.179 0.85 —-03(-1.2t0 0.6)) 0.551 0.068 0.68 0.241
Tension —-1.2 (-2.5t0 0.1) 0.072 0.372 097 -1.0(2.2t00.3) 0.204 0.317 0.84 —0.0 (-0.9t0 0.9)§ 0.451 0.035 0.67 0.107
Fatigue —1.7 (-3.0 to —0.5) 0.009* 0.474 097 -1.1(-2.2t00.1) 0.062 0.245 0.84 —0.7(-1.61t0 0.2)] 0.133 0.220 0.66 0.031*
Vigour 25(1.3t0 3.8) <0.001** | 0.965 0.91 2.1 (1.1t03.2) <0.001** | 0.877 0.79 0.4 (-0.4to0 1.2)] 0.335 0.073 0.63 <0.001**
Anger —1.1 (-1.8to0 —0.4) 0.003* 0.615 0.54 -1.3(—1.9to —0.6) | <0.001** } 0.837 0.47 0.2 (-0.3t0 0.7)] 0.516 0.082 0.37 0.001*
Confusion —0.4 (-1.0 t0 0.2) 0.193 0.244 0.44 -0.1 (—0.7to0 0.4) 0.574 0.000 0.38 —-0.3(-0.7t00.2)] 0.232 0.218 0.30 0.358
MD —7.0 (11.2 to —2.8) 0.001* 0.717 3.16 —-5.5(-9.1to—-1.8) 0.003* 0.568 273 —-15(—4.4t0 1.4)] 0.297 0.138 2.16 0.004*
ysica 14.0 (8.3 to 19.7) <0.001** | 0.929 1.84 13.7 (8.8 to 18.6) <0.001** 1.019 1.59 0.3 (-3.7to 4.1) 0.897 0.000 1.24 <0.001**
functioning
Role physical 15.0 (5.0 to 25.0) 0.003* 0.771 3.23 14.2 (5.6 to0 22.8) 0.001* 0.722 2.77 0.8(-5.8t017.5) 0.809 0.037 2.15 0.004*
Bodily pain 8.8 (—0.5to 18.1) 0.064 0.521 3.02 4.4 (-3.61t012.5) 0.279 0.322 261 4.4(—2.0to 10.7)] 0.174 0.164 2.04 0.162
General health 13.4 (6.2 to 20.7) <0.001** | 0.994 232 10.2(3.91t0 16.4) 0.002* 0.806 2.03 33(-1.7to08.2) 0.194 0.199 1.60 0.001*
Vitality 15.2 (7.5 to 22.9) <0.001** | 0.894 249 11.0 (4.41t0 17.6) 0.001* 0.710 2.15 4.2(-1.0t09.4) 0.110 0.240 1.68 0.001*
Social 10.8 (3.2 to 18.5) 0.006" 0.693 2.48 10.6 (4.0to 17.2) 0.002* 0.681 2.15 0.2 (-5.0to0 5.5) 0.929 0.012 1.69 0.006*
functioning
Role emotional 11.7 (2.9 to 21.0) 0.015* 0.639 3.03 8.7 (0.7 to 16.6) 0.034 0.349 259 3.0(-3.4t09.4) 0.356 0.231 2.07 0.046*
Mental health 11.2 (3.0 to 19.3) 0.008* 0.664 264 89 (1.9t 16.0) 0.013* 0.618 228 22(-331t07.8) 0.429 0.115 1.80 0.021*
PCS 10.9 (4.5 to 17.0) 0.001* 0.962 1.97 8.9 (3.6 t0 14.2) 0.001* 0.833 1.72 1.9 (-2.2 t0 6.0) 0.354 0.139 1.33 0.002*
MCS 11.7 (5.1 to 18.2) 0.001* 0.859 2.12 9.4 (3.8t0 15.1) 0.001* 0.723 1.82 2.2 (-2.2to 6.6) 0.322 0.194 1.43 0.001*
Total SF-36 11.1 (5.2 10 17.1) <0.001** | 0.958 1.93 9.2 (4.1 1o 14.3) <0.001** | 0.835 1.66 1.9 (-2.11t05.9) 0.345 0.171 1.29 0.001*
Anti-depressant 0.2 (0.1 to 0.5) 0.002* 1.038 0.11 0.1(-0.0 to 0.2) 0.088 0.232 0.09 0.1 (0.0t00.2) 0.013* 1.218 0.07 0.006*
medication
Anti-anxiolytic 0.0 (-0.1 t0 0.2) 0.562 0.717 0.12 -0.0(-0.2to0 0.1) 0.697 0.069 0.11 0.1 (-0.0 to 0.2) 0.181 0.980 0.08 0.400
medication

Baptista et al. Eur J Sport Sci 2017



[Mpoypappo AoKNoNC yLol ATOMOL LE
oakyapwdn dtaBntn
* Evtaon
e Juyvotnta
* AlOpKELL
* ELOOC



Evtaon

e XOUNARN yLOL CULLETOXN OTNV LOKNON UE
LLEYOAN XpOoVLIKN SLapkeLa

* 40-50% MK2
o Artoduyn «TLOCIHOTOCY



Juyxvotnta

e OLEeUepPYETIKEC EMLOPATELC TNC ACKNONC OTNV
avénon tnc evalcOnolac otnv WWooUAivn
SLapKOUV HEXPL KAl 2 NUEPEC.

* KaBe pepa n pepa nopa pepa



ALOpKELQL

* 30 guvexopevo Asmta
o 2 dekamevtalenta n 3 SeKAAENTO

e XaunAn evtaon ylo kapdlooyyelaka
arnoteAeopata



Eldoc¢

AepofLo cuotnua (eAadppo Aaxaviaopa)

Euxaplotnon

pyopo
Amtoduyn
TPEELLO

Badlopa ) modnAato

OOKNOEWV LLE TPAVTAYMOTO TL.X.



FITT RECOMMENDATIONS FOR INDIVIDUALS
WITH DIABETES (29,40,41)

Aerobic Resistance Flexibility
Frequency| 3-7d - wk™! A minimum of =2-3d-wk™!
2 nonconsecutive
d-wk ! but
preferably 3

Intensity | Moderate (40%-59%  Moderate
VOsR or 11-12 RPE (60%-69% of

rating) to vigorous 1-RM) to vigorous
(60%-89% VO:R or (70%-85% of
14-17 RPE rating) 1-RM)
Time T1DM: 150 min - wk™! At least 8-10

at moderate intensity exercises with

or 75 min - wk ! at 1-3 sets of 10-15
vigorous intensity or repetitions to near
combination fatigue per set

T2DM: 150 min - wk~!  €arly in training.

at moderate-to-vigorous Gradually progress
intensity to heavier weights

using 1-3 sets of
8-10 repetitions.

Prolonged, rhythmic ac-  Resistance

Type

tivities using large mus-  machines and
cle groups (e.g., walking, free weights
cycling, swimming)

Stretch to the
point of tight-
ness or slight
discomfort.

Hold static
stretch for
10-30s;

2-4 repetitions
of each exercise

Static, dynamic,
and/or PNF
stretching

1-RM, one repetition maximum; PNF, proprioceptive neuromuscular facilitation; RPE, rating of

perceived exertion; VO2R, oxygen uptake reserve.



Mpodulatelc

EvhuEpwon ylatpou

Juxvn LETpNoN oakxapou (mpuv, peta, 1
wWEO LLETA TO TEAOC N 4-6 WPEC LETA TO
TEAOC TNC Aloknong)

Meilwon tng d6oncg tvoouAivng kata 1-2
Hovadec npv amno aoknon 30-60
AETTTWV

MNpoocAnyn 10-15 ypappapla
vdatavBpakwyv npLv amno acknon 30-60
AETTTWV

1 pKpn Kavava

1 ukpO unAo

Mton koUTta XUHOG

% koUTIOG
anoénpapéva ppouta




Mpodulatelc

* H €veon voouAivnc va YIVETAL OTNV KOLALAL KOl
OXL OTO LOKOUMEVO HEAOC

* Amtoduyn aocknonc Kata tnv SLapKeLa TNC
LLEYLOTNC AELTOUPYLAC TNC LVOOUALVNC

e JTNV AOKNON TIAPOTETAMEVNC SLAPKELAC O
OLOKOULEVOC TIPETIEL VAL Aot avel
voatTavOpaKeC KAl KATA TNV SLAPKELA TNC
AoKNoNC



Mpodulatelc

e ATOpO TOL OTtOLAL £XOUV TIpOoBARATA LE TO
AT TouC Ba pEmeL va armodeUyouV TNV
aoknon pe Bapn

e EAv n TR ooKXAPOU glvol tavw oo 400
mg/dl tote dev ouvioTatal N Aocknon



Mpodulatelc

* EQv to cakyapo eivol petaéy 200-400 mg/dl
TOTE N aoknon Ba MPEMEL vaL YLVETAL UE TNV
entiBAePn yiatpou N eldkov epyoducloAoyou

* EAQvV UTIAPYXOUV KETOVEC oTa oupa TOtE Ba
npemneL va eAeyxBouv npLv va EeKLVOEL Eva

TIPOYPOUUO AOKNGONG



A1aBnNTIKOC

Former NFL "
iy Football players
| ,f‘i Type 1Diabetic
ir) , since age 10

Sir Steve i
Redgrave

Garry
Mabbutt





