March 2014

YUvOeon LLE TA TIPONYOUEVA




March 2014

POAOZ TH2 AZKHZH2

EYNOIKOI MHXANIZMOI THE AZKHIHZ




March 2014

JUUMTWHOTA Kplong uTtoyAuKatpiog

MPOAHWH YNOIAYKAIMIAZ — AZDAAHZ AZKHZH




March 2014

MPOAHWH YNOTAYKAIMIAZ — AZDAAHZ AZKHZH
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O&eieg MPOCAPHOYEC TNG XOUUNANG-HETPLAG EVTAoNG AEPOBLAG
AoKNONG 0TNV OpoLooTach TG YAUKOING OE uyLr) Atopa

Opuévn Mpacappoyh (cUyKpion Pe Ta enineda npepiac)

Ivgoudivn
otn SidpKela Ing AoKnong Meleon.
atnv avainyn Apyh atafiaxh adfnan.
Mwkayévn ‘O 1baitepn petafoln.
Katexohopivec AuEnon 2-4 popeg and 1a eninebo npepiag.
Hnoukn yhukayovn/ivoouhivn AUEnon.

Eninzéa vluné{ng a0 aipa ;
otn BI0pKED NG AOKNONG Aietnpnaon n ehgxiotn pelwon os nopotetopEVn aoknon.
otnv avahnyn

O&eiec MpocapHoyEG Katd TV uPNnAn €vtaong Acknong otnv pubuion
™G YAUKOTNG OE UYL ATOMQL

Ewn fiapkeia tng doknong Mpoeappeyn (sU¥Kkpion e ta enineda npepiag)

hvoouhivn Oxt1biaitepn petafioin n pwpn aufnon.
Mhukaycovn Oxt1biaitepn petafioin.

Kotzxohopiveg AuEnon 14-18 popeg and 1o eninsbe npepiag.

- Thukén A0Engn npdahnyng (anoppdenanc) yhukeDng and pu.

AUENTN napaywyhs YAURSGING and Anap (YAukoyovehuon) .

H au€nan nnatkng napaywync yhukadng unephalvel o puduo
QNopEOWNEnG TNG and T puika kUTtopa.

=> AdEnon miniSwy yYAuksdng oto aipo

Ewnv avaknipn

Ivaoukivn B Taxein adEnon ennewy wooulivng.

Katexohauiveg Andtopn pelwon,

Meyohitepn shatrwen g yhukoyovohuons os olykpion pe v b
- NpOOANYN ang Toug juc. :
Ta ougnpéva enineda wooukivig augdvouy To puBud anoppdpn-
ong yAukofng ono Toug pug == avonipwon puikol yhukoyavou.

Enavapepd wng YAvkéIng ova eninsda npspiag os ~-1-2 h
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Oeleg MPOOOPOYEG TNG AEPOPLAG ACKNONG OTNV OLLOLOCTACN TNG
YAUKOING o€ Atopa e LVOOUALVOEEOPTWEVO GaKXapwdn Stapnitn

Opp-\rn omn El.nplmm 'm(; nmmung

I'Ipwq:pwn (Itl' nu]'lplcm HE T@ mlmﬁu Tng npepiang)

Iveouhivn

Mukayovn

Karexoouiveg

Hnoukn yAukayevn/wvgoulivi

‘Ot pziman.

‘Oxuiiaitepn petafiohn.

Algnon 2-4 popég and 1a eninsda npepiac.
‘OxiGiaitepn petafoin.

Eninzba yAlukoing

Meiwan.

i
ThEavn uneylukaipia os wooulvoefapTiipevoug uo'Bzvdq, '

av Gev exar nponynBel peiwon tng Soong tng voaulivng ka n

- eniBapuvan tng dcknang elvan peydin.

Aoknoloyeving YrioyAukoupia

oKNoh anoteAsi cmpu\mkb «PEPHAKO® Yo 10 81aBAtn, kaBuc BonBa otn puﬂpmn Wy
emnebwv yAukodng, T peiwon tng cwpatkng palac Kol g apInpiakig nieong, kaBwe kal
otn Behtiwon twv eninébwv {wng. KaBwg épwe ta dropa pe A 1 hapfavouv eCwyevh v-
coudivn, baltepn npoooxn Be npenzt va AngBel kata v doknon, wote va npoAnpBoly
ens1o6dia unoyAukapiac. H aokngloysvng unoyAuKaigia pnopel va sHQAvIGTEL Kata th
Siapkeia tng aoknong n 2-21 h pera 1o népag tng aoknong [45] AcBeveic pe ZA 1, nou
aoKoUVTaL KaTd Tig vuxtepivéc wpeg aubavouy tov kivBuve vuxtepivig unoyhukaipiag [4é].
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EYNOIKEZ MPOZAPMOTEZ THZ AZKHZHZ

EYNOIKEZ NPOZAPMOTEZ THZ AZKHIHZ
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ANNEZ NPOMOYAAZEIZ TA AZDAANH AZKHZH

MPIN THN ENTA=H TQN AZOENQN 2E
NMPOrPAMMATA A2ZKHZHZ OA MNPENEI:




Euvontikig ofnyieg yia Tn GUPHPETOXN OTNV AGKNAn
2 'Eheyxog yAukd{ng aipatog npv tTnv aaknon. Otav ta enineba yAukodng sivat:
i. 100-250 mg/dl, npcteiveral guppetoxn atnv doknaon.
ii. <100 mg/dL kai o acBevng AopPdvel voOUMVORILNTIKN POPHOKEUTIKN OYWYN N V-
gouAivn, npoteivetal katavalwon udotavBpakikoU ovak npv Thy doknon.
iii. >250 mg/dl kat uynha eninsda ketovv, va anogpsdyeTal N agknan.
iv. >300 mg/dl pe puoichoyika enineba ketdvwy, n aoknon dev avievisixvutal, ald o
aBloUpevoc Ba npénel va evulat@vetal ouxva.
< [a npoAnwn unoyAukoipiog Petd 10 Népag Tng GOKNONE, NPOTEiveTal N KotovaAwon
5-30 g ubaravBpdarwy.
= 0 aBrovpevog va biaBéter petpntn yAukolng, «nAdaver uneyAukaipiac kai va npaypa-
Tonoieital €Eheyxog yia €hkn ot nodia. Mpoooxn Ba npenei va doBel ota unodnpata tng
aoKnonc.

P e P PP PP P I PP P P

BAZIKA 2TOIXEIA MPOTPAMMATO2 A2KHZHZ 3E
A2OENEI2 ME 2AKXAPQAH AIABHTH
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EVOELKTIKO IPOYypOpLa aepOPLag yOvaong

Apxikd 3 popéc/ePBopdba (6x1 neploodiepec and 2 ouvexdpeveg Npépeg xwple
acknen). Ztofokn afnon oug 5 wopec/eBiouada.

Mstpm npog upnAn (40-60% tng epedplkic kapBiakhg ouxvomm(; n meg E:paﬁpl—
«ng VO,). Mz‘ralutzpu anctelEopata oo yAUKAIIKO Npopid, oTav n evioon Elvar
240% tng péyiotng Npaoinwng ofuyovou (VO, ).

T

150 min/efbopaba, ustpluq maonq aoknon (khipaka Borg, RPE, 12-13)n

75 mlnlsﬁﬁopuéu upnAng & Eviaang daknaon (RPE 14-16).

Av oto Op)'.lRC[ otabia, o uunoups\roq bev pnopsiva npuwatcnalnoet 30 min ou-
VEXGUEVNC Aaknong, npoteivovial evahakika SUo A tpia 10-Aznta thv npépa.

Eiboc doknong

"EVIOVO NEPNATNWG N AOKNGON HE CUHWETOXN HEYAAWY WUTKLV opabuoy.

{ E€2MiEn npoypau-
| patoc

AUEnon ouxvdTNTOC AoKNONG HETA TiC 2-4 efSopabeg aoknonc,

i AxohouBiel adnon tng Bidpkeiag kol peténeta abfnan g eviaong.

‘ Napéabeiypa

150 min/eBBopdba évtove nepndtnpa 6.4 kmn/h (vtaon mepinou 5 petaBohiké
wooblvapa - METg) h yia aBholpevouc pe noAd Kakn uoikih Katdoteon, 75 min/
eB6opdta xahapo tpé€ipo ara 9.6 km/h (nepinou 10 MET). Etouc neplogdétepauc
acBevelg pe LA 2, n upnhn auth éviasn tng deknong Sev elvar averTh kot nopel
va 06NyAosl 08 PUCOKEATIKG NpoPfinpata.

MPOrPAMMA MYIKHZ ENAYNAMQ3ZHZ
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EVOELKTIKO MPOYPOALHA HUIKAG EVOUVARWONG

2-3 popec/zBhopodn (0x1 08 QUVEXOUEVEG NPEREC).
EtéEn e 3 pooggefhopaba.

Apxira petpo vtaon, ota S0% tng 1ME. Kehdtepa anotehsoparo e upn-
hotepn évtaan (75-80% thg TME).

5-10 askAoel; peydhey puikiv apdGooy, 10-15 enavahiyes; avi get.
Apwid 1 oet pe efehEn os 3-4 get. Le peténeite atabia alnon tng emiBa-
puvang pe adgnan tou Bapoug ko weitoon Twv Enavalnyswy, onig B-10, eav
Gev undpxouy emnhokes,

EredBepo BOpn, eAooTIkOL IPAVTEE KAl PNKovApaTo.

Apyn atabiaxn avgron g eniBapuvang Merd ano neplnau & uhvec npona-
VRgEwWY, avinan e ouzvotntag of 3 popeg’zflopata.

Nepabetyps 3 Ztw évapEn: | oet, 15 enovahiweic, 5 aakAgeis (Gvu trpo, KATw akpa <al
Koppoch )
Drav o aBhoipevos Blvoro v skiehéast NEQIITATENEG ENAVANAWEL, avd
aet, aufnon Bopoug, apifpoy 08T, QUXVATNTOG NPONOYNANG.

Luc 2-4 efbopabsc 2 ozt, 15 enovakne, 3 aoknosig (v dkpa, KOTw
akpa kol koppoch 2 popéc/ePhopalo.

g &-8 efbopdbec: 2 oet, 12 enavakfyerg kol adnon Pdpouc, & ackhoeig
By GKpa, KOTW GKPA KoL KopHGE).

Mokponpofizouog otdxog givol 1o 3 oeT v B-10 enovainyey.

Mo h ae pavotfpa Valsalva kar ae und; ¢ emimhakeg Sofnm (max
Augifinotposibonadsial.

Authors |T1D subjects | [ [ [ auring
included (vs. meal & insulin) exercise recovery
Maximal graded exercise
Continuous moderate intensity exercise
7] |N=10,10-19y0 |Continuous moderale intensily exercise, 40 2 afer siandardized _glycemia in average of | Glyoemia goes back (o il
Age:157+3 1045 min al60% VO,max on ergocycle | breakast and usual nsuiin | 26°% (2 hypoglycemia e values afler 45min racove
yoars : bol <70mgdL) and 35.5% (2 |Data from continuous glucose
HoATc 1< 10% | staggered by 7days - with basal imic condi oxercsa  |sensor:
With insulin pump |reduced by 50% with the with . and y subject had 1 10 3
basal ide i P delayed ia 1h
Back o normal basal rale 5min after basal rate (no signfcant | cach exercise (afer 2.5h to
oxercise oxercise. difference between bot | 12h), not always symptomati.
No physical actiuy in the previous 24h | Giycemia before exercise condons) (- - - 111 | §and b delayed hypoglycemia
between 1 and 3 g1 ith o |- 1o 1. E) [after 50% basal rate and
etosis Ui concentation © ai e |suspended basal ate
beginning of exerc respectively (no diference)
20min) tho
condiions)
Subjects with hypoglycemia
during exercise started it with
<glycemia lovel and > nsulin
concontraton vs. other
subjocts
(14 [N=50; 11-17y0 Comparison between | Exercise at Giycemia |22% of patients had a (Averaged glycemia from 10pm
e 4pm-5pm i he aftornoon
exercising day Same between 1 and with exercise vs. sedentar
staggered by 1104 |insuin  2glL Nocturnal hypoglyceria
weoks in randomized reatment occurrencs frequency > the
order (wihmeal and (as usual If glycemia< ot night aflr excrise v.
same insulin dose) 060 glLduring sedentar
exercise or No nocturnal hypoglycemia the
11191 Exercise 14 during the night sedentary day when glycemia
sessions of 15 Sglucide inake before bedtime 1,30
° No i
on treadmill at related
140 bpm, with hormor
min recovery i Cortsol, Glucagon) dring
batwasn (140bpm nignt after oxe
= 5%V, max) enta
175 |N=49: 817 yo: 2 days of exercise Glycemia  |Hypoglycemia (<0.7g1L) | Afler 45min of recovery
with nsulln pump 20t
suspendsd nsuin between 12 [frequent when basal nsulin | compared to value at the end
basalrate during and2gL rals is suspended (16% ve. | of exercise, or > 2g/L) more.
exercise and the 43%) frequent when nsulin basal
45minrecovery, | glycemia during exercise < [rate is suspended (27% vs.
staggered by 6 fo \when basal ate suspended |4%)
36days in randomized (28% vs -41%) No abrormal ketoneria
order (with the same
moal)
1116] : 2 Av i
15.2y0in Basal insuln rate mailained [exercise - 1.62g1L
average ; 6.9% during exercise Giycemia | by 52% in
HoATc in average average during exercise
176 N=16:10-17y0: 3 conditons Standardized lunch and | Averaged glycamia at
HoATc<10% : (randomized order): | norma insulin bolus michight : 1.88gL after
average =7.5% : 2.5mg oral Terbutalne |Exercise at 4pm (glycemia terbutaline ; 1.72g1L afer basal
with insulin pump 2t bedime : 20% basal before exercise between 1.2 insulin reduction < vs. 1.27g1L
nsulin rale recucton (and 2g1L) control
ino modification | Suspended basal insulin Terbutaine : No more
of usual reaiment |rate during exercise then noctumal hypoglycemia but
(=control) decreased by 50% during the more frequent hyperglycemia
Staggered by atleast | next 45min after exercise >2.51L vs. control
72 Glucide snack i glycernias Basal insuiin ralo docroase :
0.7g1L during the 5 min ess glycomia <0.8 and 0.7 g1
recovery periods and during but more >2.5g1L vs. control
e
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N=0;16yoin |1 excrcise day (4 -
‘avorago  averago lactic Irosnold = 54.9 & 2.8% VO, poak on Morning : usual broakiast (during a
HoA, 78% |ergocycle) and 1 sedentary day, staggered |and usual rapd acting insuiln | 18h): glucose Inusion rate in beginning of recovery ater
injecton, recovery)
long acting. during exercise ‘and again 7-11h after
From 11am : ivinsulin exerciso (<carly or delayed
infusion at an usual basal hypoglycemia risk)
ate (=50% oftoal insulin o
dose ay)
At noon  standardized meal
+ usualinsuln bolus
Comparable insuiin
concentration between both

v i o nfusion rale in order
o

days s
(Comparable previous 24h noctumal hypoglycer
diat nierragulatory
48 bofore : no. aftor ¢
Ihypoglycemia ; 24 before :

no exercise

7 - in the middle of
menstrual cycla folicular
phase

Highintensity intermittent exercise
(18] [N=12122-158 |10 bouts of 2min aL 80% VO, peak with |In the noming, afler light
o' Tanner slages 1 minulc recovery betvicen cach (on |breakiast

2.4 HOAT 6.5~ ergocyce) Glycemia maintained
05% betiveen 0.9 and 1.10 gL

(clamp)
then insuiin rate infusion |and 1.7 mg/kg/min after
maintained at the same lovel |30min recovery

N=12: Maximal graded test on ergocycle. 1 glycomia (-1,6 MM in
1219 o, ‘average) (fnal value = 11.2
« mM in average)

\No hypoglycemic episode.
10) and NE (‘8]

vO,maxon |2n fer breakfast | glycemia (4,1 mM in
o Value = 11.2

subject’s habits mh in average)
3 exercises performed on 3 | No hypoglycemic episode
lconsecutive days, alwaysin | = () 1 ()

the night before | intermittent exercise on ergocycie : Smin i " | L glycemia (2.7 mMin
Wermup, and 6 tmes 3min at 70% of | |°C MU SN IMEMTINENL o ) (e value = 1.4
exercise VO, max interspersed with 1 5min aclive i n average)
rocovery (ight resistanco cycling), and 5 N hypoglycemic episods
min resting time £

:12-18y0; |Paralle between accelerometer data Hyperglycemia rebound after
HbATC<12%  |and continuous intersticial glucose ‘exercise induced lycemia.

sensor)

physi
prevent exercise induced

|: Significant Decrease : 1: Significant Increase : A: Significant Variation; ¢ Gir; {: Boy ; E: Epinephrine; NE: Norepinephrine GH: Growth Hormone ; VO,: Oxygen
HoAtc: At inNs:

od

Table 1 Summary of the most significant studies

Author Subjects M. Program

Eriksson et al. [21] 8 1 set of 15-20 reps; 30 s between exercises

Honkola et al. [20] 38 (ISE + 20C) 810 ex; 2 sets of 12-15 reps; 30 s light cycling
between exercises

Dunstan et al. [22] 27 (ISE + 12C) /3 Sets of 10-15 reps

Ishii et al. [23] 17 (9E + 8C) 9 Ex. 40-50% IRM; upper body 2 x 10, lower body
2x20

Maiorana et al. [33] 16 7-8 Res. Exe + 7 cycling stations, RT 55-65%
1RM, AT 85% Max HR

Dunstan et al. [24] 36 (19E + 17C) 9 Ex. Weeks 1-2. 50-60% IRM: Weeks 3-26,
75-80% 1RM, 8-10 reps

Castaneda et al. [25] 62 (3IE + 31C) 5 Ex. Weeks 1-8. 60-80% IRM: Weeks 10-14,
70-80%: Week 9 and 15 decrease of 10%

Baldi et al. [26] 18 (9E + 9C) 10 Ex. 10 RM, upper body 15 RM, lower body,
intensity progression of 5%

Fennicchia et al. 14 (TE + 70) 8 Ex. Tntensity 812 RM 3 x 8-12

(2004)

Thancz ct al. [31] 9 7-8 Ex. Weeks 1-8, 50-709% IRM 3 x 10-15:
Weeks 9-16, 70-80% 1RM 3-5 x 80% IRM

Cuff et al. [36] 28 (9C + 10E + 9E) RT + AT vs. AT 5 Ex. RT intensity not reported, 2 x 12 AT many
different modes 2t 65% HRR

Tokmakidis et al. [35] 9 RT + AT RT 6 Ex. 60% IRM 3 x 10-15; AT walking
jogging at 65-75% MHR

Balducci etal. [34] 120 (60E + 60C) RT + AT 6 Ex. RT 40-60% 1RM 3 x 12: AT 40-80% HRR

O'Donovan et al. [16] 36 (13C + 10 + 13E) AT (HI vs. L) Cyele ergometer at 60 or 80% of VOsx

Coker et al. [17] 2 AT (HI vs. LI) Cycle ergometer at 50 or 75% of VOsgn

Di Pietro et al. [18] 25 AT (HI vs. LT) ‘Treadmill: mini trampoline: rowing ergometer at
65% or 80% 0f VOyme

AT vs. RT vs. AT (treadmill or bicycle) at 60-75% of MHR. RT

Sigal et al. [37] 251 22
(64C + 60 + 64E + 63E) AT + RT (7 strength machines—2/3 sets at 80% IRM)

W weeks of training, S session per week, TM training modality, CWT circuit weight training, PRT progressive resistance training, RT resistance
training, AT acrobic training. HI high intensity, LI low intensity, Ex. exercise, HRR heart rate reserve, MHR maximal heart rate

13
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Table 2 Summary of the most significant study’s results

Author Main results

Eriksson et al. [21] CWT determined a decrease in HbA,: no change in fasting plasma glucose
Honkola et al. [20] Exercise group improved in HbA . total cholesterol, LDL and triglycerides
Dunstan et al. [22] Significant reduction of both the glucose and insulin area under the curve ut 2-h OGTT

Ishii et al. 123] Increase of glucose disposal rate during hyperinsulinemic-euglycemic clamp. Increase in quadriceps
strength. No changes in body composition

Maiorana et al. (2002) Increase of muscular strength and peak oxygen uptake. Decrease of skinfolds, % of body fat, waist-to-hip
ratio. HDAc and fasting glucose

Dunstan et al. [24] Decrease in HbA,. body weight and fat mass. Increase in lean body mass. No changes in fasting glucose,
insulin, serum lipoproteins and resting BP

Castaneda et al. [25] Decrease in HbA,, and in prescribed diabetes medications. Increase in muscle glycogen stores

Baldi et al. [26] Ten weeks of PRT determined a decreased in fasting blood glucose and HbA .. No changes at the OGTT

Fennicchia et al. (2004) Increase of muscular strength and integrated glucose concentration after the acute bout of exercise. No
changes in insulin concentration after any exercise bout

Tbanez et al. [31] PRT determined increase of legs and arm strength and increase of insulin sensitivity. Fasting blood
glucose, visceral and subeutaneous fat decreased

Cuff et al. [36] Combined (AT + RT) training determined greater increase in glucose infusion rate and muscle density
than AT only group. Both groups decreased subcutancous and visceral fat

Tokmakidis et al. [35] At2:h OGTT: reductions of glucose and insulin areas under the curve. Improvement of muscular strength
and aerobic capacity. No changes of body mass index

Balducci et al. [34] 12 months of low intensity combined aerobic + resistance exercise determined a decreased in fasting
blood glucose and HbA, ¢

0’Donovan [16] Moderate-intensity exercise is as effective as high-intensity exercise when 400 keal are expended per
session in: insulin sensitivity score and insulin concentration

Coker et. al. [17] Insulin stimulated glucose disposal did not changed with moderate-intensity exercise training while it
increased by 20% with high-intensity exercise

Di Pietro [18] Long-term higher intensity exercise provide more enduring benefits on insulin action compared with
moderate or low intensity exercise

Sigal et al. [37] Either acrobic or resistance training alone improve glycemic control in type 2 diabetes, but the
improvements are greater with combined aerobic and resistance training

diabetes day

14 November
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