Mopio AT06T0A0T0VA0V

«H emidpaon TS OWWAEIUPNATIKNG GAGKNONG VYNANG évTacnS STy gvdicOncia
OTI|V IVGOVAIVI] KOl T1| MITOXOVOPLOKI] AELTOVPYiO Of GTOpO pE GUKYOPOON
owapnTn TOmOL 2

MNEPIAHYH

H Swdeypotikn doknorn vynAng €viaong omoTeAED Uid KOWVOTOUO TPOGEYYIoT WE
OKOTO TNV aénon g UITtoxovoplaxng froyéveong og vyleic mAnducpovg. Yrobécape
ott  HIIT 6o av&ove v evaicncio 6Ty WWGOLAIVN] GTO OKEAETIKO WV, ©G
amotéAecud PEATIOUEVIC UITOYOVOPLOKNG AEITOLPYIOG OE GTOHO HE COKYOPDOM
Swpn tomov 2 (XAT2), Kabdg Kot 6€ pn StoPNTIKOVC CUUUETEXOVTEG OVTIOTOLNG
nakiog kot deiktn palog copatog (AME). I'a va eréyCovpe ovt) tnv vrodeon
ovoumephafape otn perétn pog 20 dvdpeg pe TAT2 ko 23 vyieig dvopeg yopic ZA
(MAucio: 57£1 vs. 58+1 &, AMX: 31.2+0.6 vs. 30.4+0.5 kg.m?), o1 onoiot éLofov
uépog oe éva mpoypoppo HIIT oe epyoperpucd modniato 12 efdopddwv. Ot
OUUUETEYOVTEG YPilg ZA Katnyoplomombnkay mepeTaip® o GTopa PE gvoictncio
(insulin sensitive, IS NDM) kot pe avtictaon oty woeovAivn (insulin resistant, IR
NDM, apyiki M-value og mg.kg'.min!; 7.4+1.3 vs 4.2+1.1, p<0.001). Aweédyops
SOKIHOGIEG  VIEPIVGOLMVOLLUKOV/EVYAVKaKGY  clamp  dvo  ¢@dcewv, Proyieg
OKEAETIKOD HVOG Yl WETPNOM TNG WITOYOVOPIOKNG OVOTVONG KOl  HOYVINTIKN
(QOGLOTOCKOTIO, Y10, TOGOTIKOTTOINGT TOL NIATIKOL Aimove. Metd amd 12 gfdopnddeg
HIIT ot T2D ot ot IR NDM avénoav v gvaicOncio tovg 6tnv veovrivn kotd 44%
(p=0.02) ko 23% (p=0.03) avtictorya. Avtég ot opudodes emiong oOENGAV TNV NTOTIKT
evooOnoia. otV WOOLAIVY OT®g peTpnke omd TNV KOTAGTOAN TNG MTOTIKNAG
Tapay®yNs YAvkoIng amd 1o Nrop xotd 19% otovg T2D (p=0.003) kou xatd 14%
otovg IR (p=0.04). To nratikd mepreydpevo Aimovg peidbnke otovg T2D kan Tovg IR
NDM petd v mpomovnon HIT aidd éupewve otabepd otovg IS NDM. H péyiot
LLTOYOVOPLOKT) OVATVOT] GTO GKEAETIKO pv avéndnke og OAeg Tig opddes katd 28-45%.
H Beitioon g mepupepikng gvacbnociog oty wGovLAivr, M omoio EUPAVIGTNKE
TPOTUPYIKE oTa ATopo e avtictaoT oty weovAivn (T2D, IR NDM) cuvodevtnke
HE  YOUNAOTEPT OVOCTOATIKY] dpacTnpuOTNTO TPOTEWIKGOV Kivacodv (nPKC) 7
povoratiov eAeypovig (NF-kB) oto okeretikd pov tov T2D 1 IR NDM, avtictouya.
Yvunepacpatikd, n mpomdévnen HIIT PeAitioon v oedwtikn Kavdtn o ©TO
OKEAETIKO U aveEaptnta amd v gvaichncio otny voovAivr, aAld Peitimoe v
MEPUPEPIKN KO MTOTIKN €voicHnoio otnv woovAivin povo ota dtopo mov glyov
avtiotaon oTnv woovAivr. YrevBuva yi avth 1 BeAtioon sivor dtakpitd povomdtio
otoug IR NDM «oai tovg T2D.

ABSTRACT
“The effect of high intensity interval training on insulin sensitivity and
mitochondrial function in type 2 diabetes (T2D) patients”

His a novel time-efficient training approach to stimulate mitochondrial biogenesis in
healthy populations. We hypothesized that HIIT would increase skeletal muscle
insulin sensitivity due to improved muscle mitochondrial function in type 2 diabetes
(T2D) patients and age- and BMI-matched nondiabetic humans (NDM). To address
this hypothesis, 20 male T2D patients and 23 healthy males (age: 57+1 vs. 58+1
years, BMI: 31.2+0.6 vs. 30.4+0.5 kg.m?) underwent a 12-week HIIT cycling



protocol. Nondiabetic humans were stratified into insulin-sensitive (IS NDM) and —
resistant (IR NDM) humans (baseline M-value in mg.kg!.min"!; 7.4+1.3 vs 4.2+1.1,
p<0.001). Two-step hyperinsulinemic-euglycemic clamps, skeletal muscle biopsies
for high resolution respirometry and magnetic resonance spectroscopy for liver fat
quantification were performed. After 12 weeks of HIIT, T2D and IR NDM increased
their insulin sensitivity by 44% (p=0.02) and 23% (p=0.03) respectively. These
groups also improved hepatic insulin sensitivity (insulin-mediated suppression of
endogenous glucose production) by 19% in T2D (p=0.003) and by 14% in IR
(p=0.04). Liver fat content decreased in T2D and in IR NDM groups after HIIT
training but remained unchanged in IS NDM. Muscle maximal uncoupled respiration
increased in all groups at 12 weeks by 28-45%. Improvement of peripheral insulin
sensitivity, which occured primarily in insulin-resistant persons (T2D, IR NDM) was
found along with lower inhibitory metabolic (protein kinase Ce activity) or
inflammatory (NF-kB) signaling in muscle of T2D or IR NDM, respectively. In
conclusion, HIIT training improves muscle oxidative capacity independent of insulin
sensitivity, but improves hepatic and peripheral insulin sensitivity only in insulin-
resistant humans with and without T2D. Dinstict pathways seem to be responsible for
these changes in IR NDM and T2D.



