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ANAwon ocUYKPOUONG CUNPEPOVTWYV

Kavéva OIKOVOUIKO CUM@EPOV.

QoT1600, cipal OETIKA TTPOKATEIANMMEVOS KABWC TTICTEUW OTI N didITa KAl N
aoknon atroteAoUV dUO aTTO TA TTIO ATTOTEAECHATIKA JOVTEAQ TTAPEPBACNC yia
TNV aAAay TwWV QUOIOAOYIKWY KOl METAROAIKWY AEITOUPYIWY HE OKOTTO TN
dlaTrPNON TNG OMOIOCTACIOC TOU CWHMATOC (TTPOAYWYN UYEIAg) r Tnv artro-
Karaotaon TNG OT1av auth €xel xabei (Bepatreia aobéveiag). ETTopévwc,

EPMNVEUW TA ETTIOTNUOVIKA OEOOUEVA AVTIOTOIXA.



Mepiypappa opiAiag

NMNa@ouoioAoyia Tou diafATn TUTTOU 2

Emidpdoeig TNG atrwAgiag Bapoug HEOW diaITAG OTOUG
MNXaVIOHOUG TToU pUBUiI{OUV TN CUYKEVTPWON YAUKOCNG

OTO AipJa O€ ATONA XWPIG Kal uE diaBRTn TUTTOU 2

Aoknon vs diaita—Illola gival Ta oPEAN TG AokKnong,

MOVN TNG ) € oUuVOUAO MO HE dialTa;



OpoiéoTaon YAUKOCNG OTO aia KATA TN vnoTEid
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Opoi6oTaon YAUKOCNG OTO Aia KATA TN VNOTEIA KOl META
a1rd TTPOCANYN VdATAVOPAKWYV
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MeTaBoAICNOG TNG YAUKOCNG O€ UYIEiG EBEAOVTEG HETA ATTO

MPOCANYN YAUKOLNG

Glucose concentration
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Glucose flux rates
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Quoioloyikni €EEAIEN Tou d1aBATN TUTTOU 2

Obesity D 1Ll = B

Diet/Inactivity Prediabetes Uncontrolled
Genes Metabolic syndrome | Diabetes hyperglycemia
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MovTtéAo atroppuBuiong Tou HeETABOAIOHOU (TNS YAUKOING)

oTNV TTaXUoopKia
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Fabbrini (2015) Nutrients 7:4995



NMpocAnyn Bapoug otnv eviAikn {wn Kal KivOuvog

gM@aviong diaBnTn TuTTOU 2

Men Women
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Men: change of weight from 20 years of age among men in the Health Professionals’ Follow-
up Study, initially 40 to 65 years of age, who were followed for up to 10 years.

Women: change of weight from 18 years of age among women in the Nurses’ Health Study,
initially 30 to 55 years of age, who were followed for up to 18 years.

Willett (1999) N Engl J Med 341:427



O mITroAaoOg TOou dIaBATN TUTTOU 2 QUEAVEI YPOAMMIKA ME

T0 BMI
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Age-standardized prevalence of type 2 diabetes (%) by BMI category in the PORTAL Network cohort.
Data circa 2012-2013 in 4,906,238 men and women from 6 different ethnicities (White, Black, Hispanic,
Asian, Hawaiian/Pacific Islander, American Indian/Alaskan Native). The bar height indicates the mean
prevalence, and the top and bottom error bars indicate the maximum and minimum prevalence,
respectively, across all ethnicities.

Underweight (BMI <18.5 kg/m?), normal weight (18.5-24.9; Asians: 18.5-22.9 kg/m?), overweight (25.0-
29.9; Asians: 23.0-27.4 kg/m?), and obese class I, II, III, IV (30.0-34.9, 35.0-39.9, 40.0-49.9, 250.0; Asians:
27.5-32.4,32.5-37.4, 37.5-47 4, 247.5 kg/m?).

Zhu (2019) Diabetes Care 42:2211 P-trend < 0.001



[MpoodeuTiKN atTwAEgIa BAPOUS OTNV TTPOANYN KAl TN

Oepartreia Tou d1aBnATN TUTTOU 2

Diabetes prevention' Diabetes treatment’
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'Hamman (2006) Diabetes Care 29:2102 - US Diabetes Prevention Program
2Lean (2019) Lancet Diabetes Endocrinol 7:344 - UK DIRECT



[MpoodeuTiKN atTWAEIN BAPOUG KOl YAUKAIMIKOG EAEYXOG

(HbA1c) o€ aobBeveig pe diafnTn TutTOU 2
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Gummesson (2017) Diabetes Obes Metab 19:1295 48 studies, 16408 subjects, 3-24 months



NMpoodeuTIKN atTwAslIa Bapoug Kal KapOIoHeTABOAIKOI

BiodeikTeC o€ aoBeveig ye diaRTNn TUTTOU 2

20% -

10% - /

00 o e
. 7\‘7\

-10% - \\

—e—HbA1lc (%)*

Change from baseline

-20% - Glucose (mg/dL)*
SBP (mmHg)*
- o, -
30% DBP (mmHQg)*
TG (mg/dL)*
- o, -
40% —s—HDL-c (mg/dL)*
_50% LDL-c (mg/dL)

5% 0% -3% -7% -12% -20%
Average change in body weight in each category

5145 men and women with type 2 diabetes were randomized 1:1 to lifestyle or control interventions for 1 yr.
They were then classified into 6 categories of weight change (gain >2%; gain 2% to loss 2%; loss 2-5%; loss
5-10%; loss 10-15%; and loss >15%). Values shown are least square mean percent changes from baseline,
adjusted for age, sex, race, randomization group, baseline weight, and baseline level of each risk factor.

Wing (2011) Diabetes Care 34:1481 *P<0.0001 for progressive improvement in the risk factor



[MpoodeuTIKN atTwAsgia Bapoug (6->11>16%) kal cuoTaon

OWHATOG O€ ATOHA ME TTAXUCAPKia Xwpeig d1anTn
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Magkos (2016) Cell Matab 23:591 9 obese subjects (LM/8F, BMI ~38 kg/m?, age ~44 y); *P<0.05 vs baseline



NMpoodeuTiKh attwAsgia Bapoug (6>11>16%), IvoouAivo-

guaiodnoia Kal puUBPOG EKKPIONG IVOOUAIVNG

Whole-body insulin sensitivity Skeletal muscle insulin sensitivity
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Magkos (2016) Cell Matab 23:591 9 obese subjects (LM/8F, BMI ~38 kg/m?, age ~44 y); *P<0.05 vs baseline



[MpoodeuTIKN atTwAsgia Bapoug (6>11>16%) kai AsiToupyia

TWV B-KUTTAPWYV TOU TTAYKPEATOG
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Magkos (2016) Cell Matab 23:591 9 obese subjects (LM/8F, BMI ~38 kg/m?, age ~44 y); *P<0.05 vs baseline



H £éKKpIOonNn IVOOUAIVNG MEIWVETAI META ATTO HACIKN ATTWAEIA

Bapoug (18-20%)
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(6F), diet-WL 194+2%, no T IS, (9F), LAGB-WL 19.3+1.9%, T IS diet-WL 17.8+1.2%, T IS, mixed
oral glucose (50 or 75 g) mixed meal (305 kcal) 24h diet (2520 vs 2091 kcal)

Values are means+SEM: *P<0.05 vs before



NMpoodeuTiKh atTwAsia Bapoug (6>11>16%), YAuKSZn Kai

IVOOUAivN META a1ré OGTT o€ un d1aBnTIKG adtoua

Glucose concentration Glucose AUC
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Magkos (2016) Cell Matab 23:591 9 obese subjects (LM/8F, BMI ~38 kg/m?, age ~44 y); *P<0.05 vs baseline



Madikn atTwAgia Bapoug Kal pnxaviouoi pubpiong TnG

YAUKO{NG O ATONA HE Kal XwpEig diafATn TUtrou 2

Plasma glucose Ingested glucose Endogenous glucose Insulin response Insulin action
concentration appearance rate appearance rate meal AUC GIR/I (umol/kg
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Magkos (2023) Physiol Rev 103:7 Values are means



Emdpdaoceig TNG TTPOOOEVUTIKNG ATTWAEING BAPOUG OTOUG
pUBNOUG EKKpIOoNG, KABapong kKal dpAaong TnNG IVOOUAIvNG
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MepiAnyn: emdpaceIg TNG aTTWAEING BApoUg HEoW diaITag

oTNV oHoI0oTAC TNS YAUKONG

Mapoucia kal atroucia d1aATN TUTTOU 2:
* H amrwAsia Bapoug pEéow diaiTag BEATIWVEI TRV OJOIGOTACH TNG
YAUKAOING £1TEI® augAvel TNV guaiocOncia oTnv IVOOUAivn.

* H Asitoupyia Twv B-KUTTApWYV BEATIWVETAI YIOTI XPEIAZETAI
AlyoTEPN IVOOUAIVN Yia SIaTAPNON TTOPOMOIWYV ETTITTEO WV
YAUKOCNG OTN VNOTEIA KOl HETAYEUMATIKA.

» O puBpdg EKkpIonG IVOOUAivnG dev aAAddel pe ouvhOn atTwAEIa
Bapoug (MEXPI ~15%) aAAG pEIWVETAI META OTTO MACIKE OTTWAEIN
Bapoug (~20%).

* O puBuoég kabapong IvoouAivng augavel NE TNV ATTWAEIN BAPOUG.

H arwAsia Bapoug peiwvel Ta TTiTreda YAUKOLNG OTN VNOTEIO KAl

METOYEUMATIKA HOVO O€ ATOMA ME d1afBATN TUTTOU 2.



Me TTOI0V TPOTTO UTTOPOUME VO OCUYKPIVOUME TNV AOKNON ME

N SidITA—ATTOPEUYOVTAG OVOUOIEG OUYKPIOEIG;

Exercise
NEAT

DIT/TEF
Food

i

I‘l
Energy Energy
intake expenditure




MTropegi n AokNon va HEIWOEI TO CWHATIKO Bapog; BERaia!

Kal pe TNV id1a ATTOTEAECHATIKOTNTA OTTWG N diaiTa

energy balance: 0 kcal/wk

2 - target wt change rate = 0 kg/wk O rest+eucaloric (control)

slope = -0.01 kg/wk
AWt < 0.5 kg (n=38)

A rest+hyporcaloric
slope = -0.44 kg/wk
AWt = -6.2 kg (n=10)

energy balance: -3500 kcal/wk

-10 - target wt change rate = -0.45 kg/wk [ exercise+eucaloric

12 - slope = -0.43 kg/wk
AWt = -6.1 kg (n=4)

Weight change (kg)

3 wk 12 wk intervention 3 wk
B Diet: eucaloric (lead-in), hypocaloric weight
(-500 kcal/d) or hypercaloric (+500 stable

kcal/d) for 3500 kcal/wk
Activity: rest or run 5 times/wk
(700 kcal/session for 3500 kcal/wk)

baseline 3 6 9 12 15
Time (weeks)

Sopko (1985) Metabolism 34:227 Overweight and obese men aged 19-44 yr



AAAG oTnVv TTPGEN («OoUVTAYR» TPOTTOTTOINONG TOU TPOTTOU

(wNG), n aocknon gival AlyOTEPO ATTOTEAECUATIKI

Body weight loss

Coker et al.

Christiansen et al.
Koo et al. O
Nordby et al.
Oh et al. []
Racette et al.

Ross et al. (a) O
Ross et al. (b) Hﬁ

OVERALL

<>
-4.0 -2.0 0 20 4.0

Favors exercise Favors diet
(+0.31, 95% CI: 0.02 to 0.60; P=0.04)

Meta-analysis of 8 randomized clinical trials that directly compared hypocaloric diet (reduction
in daily energy of at least 10% of habitual intake for 21 mo) with endurance exercise training
(aerobic exercise at low to vigorous intensity for 220 min/session, 22 times/wk, for =1 mo),
including 400 overweight men and women (BMI>25 kg/m?; exercise n=200, diet n=200). The
effect size (SMD) and 95% confidence interval for individual studies and the pooled estimate
(assessed with the use of random effects model) are shown.

Verheggen (2016) Obes Rev 17:664



H doknon, akopa kal Utré €TOTTTEIA (APIOTN CUNHOPPWON)),

TTPOKOAEI AlyOTEPN ATTWAEIA BAPOUG ATTO TNV AVAUEVOMEVN
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141 overweight and obese subjects (BMI ~31 kg/m? age ~23 y) were randomized (2:2:1 ratio) to
exercise training at either 400 kcal/session (completers: 37/53) or 600 kcal/session (completers: 37/62)
or to a sedentary group (completers: 18/26). Exercise was supervised, 5 days/week, for 10 months, and
subjects were instructed to maintain usual ad libitum diets. Adherence was ~92% for both training
protocols and both sexes. Body composition was assessed by dual energy X-ray absorptiometry.

Donnelly (2013) Obesity 21:E219 *P<0.01 vs control; P=NS for all male vs female and 400 vs 600 comparisons



Narti; AOyw pI1ag TTOIKIAIOG AVTICTAOUICTIKWY ATTAVTHOEWYV
oTNV TTPOTTOVNON

Metabolic Behavioral

Resting energy expenditure Spontaneous activity

Energy expenditure of exercise (e.g. fatigue)

Automatic
(obligatory)

Energy expenditure of
other physical activities

.. c "
Volitional nergy Iintake

(optional, but can be Compliance |
deliberate or passive) (energy expenditure of exercise)

Other physical activities

King (2007) Obesity 15:1373



H aoknon evdexouévwg va Bonda otn diatpnon Tou

XOMEVOU Bapoug, aAAd XpelddeTal TTOAAN AOKNON

© Vigorous, 2000 kcal/wk © <150 min/wk (n=86) © <1000 kcal/wk (n=91)
A Moderate, 1000 kcal/wk B 150-249 min/wk (n=19) B 1000-1999 kcal/wk (n=42)
I Moderate, 2000 kcal/wk A 250-299 min/wk (n=21) A 22000 kcal/wk (n=37)
9 Vigorous, 1000 kcal/wk ¢ 2300 min/wk (n=44)
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191 overweight/obese women (age 21-45 yrs, BMI 27-40 kg/m?) were randomly assigned (2x2) to
groups based on physical activity energy expenditure (1000 vs 2000 kcal/wk; duration) and intensity
(moderate vs vigorous). All were also instructed to reduce intake to 1200-1500 kcal/d. 170 participants
(89%) completed follow-up at 24 months. Mean percent weight loss is shown by randomization group
(left panel) and by varying levels of physical activity: minutes per week (middle panel) and kilocalories
per week (right panel).

Jakicic (2008) Arch Intern Med 168:1550



AAAAG Kai TraAl, 0 pOAOG TNG diaITAG QAIVETAI VA Eival TTIO

ONUAVTIKOG (0 OUVOUAO OGS €ival KAAUTEPOG)

4 - A-Diet-plus-PA
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Time (months)

. 8 15 15 6 1 number of studies
D|et-p|us-PA (850)  (4,056) (4,048) (730) (434) | (total participants)
Diet-alone 4 © © !

(450)  (486) (1,107) (66)
2 5 2 1
PA-alone (86)  (319) (83) (62)

Systematic review of 44 RCTs in 240+502 (mean+SD) men and women (range: 26 to 3,234) aged 55.0+6.8
yrs, with a BMI 33.1+2.2 kg/m? (range: 30.1 to 38.8) with or without comorbidities (type 2 diabetes,
hypertension, IGT, CVD). Interventions included diet-alone, physical activity (PA)-alone, or diet-plus-PA,
and varied in “intensity” (based on diet and PA advice and frequency of contact). Most active interventions
and follow-ups lasted 6 mo and 12 mo, respectively, and dropout rate at completion was 16+10%.

Dombrowski (2010) Obes Facts 3:377 Values are mean weight changes (95% ClIs); **P<0.05 vs control
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22 obese subjects (4M/18F, BMI ~37 kg/m?, age ~44 yr) were studied before and after 48
hours (~2% weight loss) and ~11 weeks (~7.5% weight loss) of calorie restriction (energy
deficit: 1000 kcal/day) while on a high-carbohydrate or low-carbohydrate diet (n=11 each;
changes with both diets were similar, so groups are combined for presentation); insulin
sensitivity assessed by a one-stage hyperinsulinemic-euglycemic clamp (40 mU/m?min).

Kirk (2009) Gastroenterology 136:1552 Values are mean+SEM; *P<0.05 vs before
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32 subjects (22 women and 10 men, age: 21-59 yr, BMI 18-30 kg/m?) participated in a parallel-
group (diet or exercise) crossover study and performed three experimental trials in random order: a
control trial of eucaloric feeding and rest (zero energy balance) and two negative energy balance
trials (NEB) in which acute energy deficits (20% or 40% of weight maintenance needs) were induced
by a single day of aerobic exercise (cycling for 36|70 min at ~75% of HR, .., n=13) or dietary calorie
restriction (by 359|717 kcal/day, n=19). Energy deficits occurred at the same times of the day across
trials. Insulin sensitivity (Si) and secretion (AIR) were measured the next morning by an IVGTT.

Ding (2019) Med Sci Sports Exerc 51:2109 Values are mean+SEM; *P<0.05 vs control (zero EB)
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7 healthy untrained men (age: 25+1 yrs, VO,max: 44+2 ml/kg-min) were studied at rest, and
immediately after or 2 days after a single bout of exercise (1 hour of cycling at 64+1% VO,max).
Pre-exercise diet was identical (at least 250 g/d carbohydrate). Insulin sensitivity was measured by
a 5-stage hyperinsulinemic-euglycemic clamp (insulin infusion rates: 0, 0.2, 0.7, 2.0, 5.0 mU/kg-min)

in conjunction with tracer infusion (*H) to separately evaluate insulin action on hepatic glucose
production and muscle glucose uptake.

Mikines (1988) Am J Physiol 254:E248 Values are mean+SEM; *P<0.05 for rest vs both postexercise trials
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9 healthy men (age: 25+2 yrs, BML: 22+2 kg/m?, VO,max: 45+6 ml/kg-min) were studied at rest and one
day after a single bout of exercise (3 hrs running/cycling at 50% VO,max). Glucose uptake across the leg
(exercised muscle) and the forearm (non-exercised muscle) was measured by using the A-V balance
technique, and insulin-mediated whole-body glucose disposal was measured with the hyperinsulinemic-
euglycemic clamp (and did not change with exercise; but steady-state insulin decreased by 8%).

Annuzzi (1991) Eur J Clin Invest 21:6 Values are mean+SEM; *P<0.05; *P<0.05 vs rest
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8 premenopausal women (2612 yrs old, BMI 22+1 kg/m?, VO,peak 36.4+2.1 ml/kg-min) underwent an
IVGTT in the morning of day 1; they rested or exercised (90 min running + cycling at 65% VO,peak) in
the afternoon of day 1, and underwent a second IVGTT in the morning of day 2 (~15 h after the end of
resting or exercise periods on the previous afternoon). Infusion of lipids-plus-heparin (to induce insulin
resistance) started in the evening of day 1 and was maintained until the morning off day 2.

Schenk (2007) J Clin Invest 117:1690 Values are mean=SEM; *P<0.001 vs day 1, "P<0.001 vs rest
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OKOMO Kal OTaV Ol BEpHiIdES AVTIKATAOTAOOUV aTTO AITTOg
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7 recreationally active men (313 yrs old, BMI 22.9+0.4 kg/m?, VO,peak 55.5+1.6 ml/kg-min) underwent two
2-day trials: they exercised in the morning of day 1 (90 min cycling at 65% VO,peak, and high-intensity
interval exercise to exhaustion), underwent an OGTT in the morning of day 2, and muscle biopsies in the
morning of day 1 (before exercise) and day 2 (after exercise). The two trials differed in the diet provided:
eucaloric low-fat (~2000 kcal with 5% from fat; estimated EB=-1527+51 kcal, NEB) or hypercaloric high-fat
(~3500 kcal with 46% from fat; estimated EB=9%52 kcal, ZEB). Carbs and protein (in grams) were the same.

Fox (2004) J Appl Physiol 97:11  Values are mean+SEM; *P<0.05 vs before, *P<0.05 vs Eucaloric+Ex (negative EB)
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20 healthy untrained men were allocated to an “exercise-only” group (n=13, age: 24+1y, body fat: 13+1%)
or an “exercise-plus-carbs” group (n=7, age: 25+3 y, body fat: 14+2%). Insulin sensitivity (2-stage clamp)
was measured in the morning of day 1 (rest, R) and in the morning of day 4 (exercise, Ex). On the afternoon
of day 3, a single bout of glycogen-depleting exercise (~45 min of cycling at 80-90% of HR,_.) was
performed. The two groups differed only in that the “exercise-plus-carbs” group received an additional 100
grams of oral glucose (400 kcal) 3 hr after exercise.

Bogardus (1983) J Clin Invest 72:1605 Values are mean+SEM; *P<0.05 vs R



MaAAov yiaTi N TPOcAnYn udaTaAVOPAKWY META TNV AOKNON

BonBd oTnV ATTOKATACTAON TOU MUIKOU YAUKOYOVOU
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20 healthy untrained men were allocated to an “exercise-only” group (n=13, age ~24 vy, body fat ~13%) or an
“exercise-plus-carbs” group (n=7, age ~25y, body fat ~14%). Insulin sensitivity (2-stage clamp with 3H-glucose
infusion; leg muscle biopsies during basal and high-insulin stages) was measured in the morning of day 1 (rest,
R) and the morning of day 4 (postexercise, Ex). On the afternoon of day 3, a single bout of glycogen-depleting
exercise (~45 min of cycling at 80-90% of HR_.,) was performed. The two groups differed only in that the
"exercise-plus-carbs” group ingested an additional 100 grams of oral glucose (400 kcal) 3 hours after exercise.

Values are mean+SEM: *P<0.05 vs rest, "P<0.05 vs basal
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10 normal-weight adults whose parents had type 2 diabetes (~33 yrs old, BMI ~24.9 kg/m?) and 8
controls without a family history (~29 yrs old, BMI ~24.2 kg/m?) were studied before a 6-week
aerobic exercise-training program (45 min stair climbing at 65% VO,max; 4 times/week), 48 hrs
after the first session of exercise (“acute”), and 48 hrs after the last session of exercise (“chronic”).
Insulin sensitivity and secretion were measured by the hyperinsulinemic-hyperglycemic clamp.

Values are mean+SEM:; *P<0.05 vs baseline, TP<0.05 vs controls
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Well-trained athletes (n=7, VO,max: 57.2+3.5 ml/kg-min) have an approximately twice as high
whole-body glucose disposal rate compared with sedentary individuals (n=3, VO,max: 43.4+1.3
ml/kg-min) when measured ~12 h after the last training session, but just a short period without
exercise (60 hours) reduces glucose disposal by ~35%, to levels similar to those in sedentary
subjects, with no further change following a week of not training. The MCR of glucose was
measured by a hyperinsulinemic-isoglycemic clamp. Food intake did not change with detraining.

Burstein (1985) Diabetes 34:756 Values are mean+SEM; *P<0.05 vs baseline (12 h postexercise)
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9 males (~25 yrs, BMI ~23.5 kg/m?, VO,max ~43 ml/kg-min) performed a single bout of exercise at the
same relative intensity (1 h of dynamic one-legged knee-extensions at 80-100% of peak workload)
before and after 12 weeks of aerobic exercise training (cycling for 1 h at 75-90% HRmax, 4 times/wk,
both legs — VO,max +17%). The last training session was performed 48-72 h prior to testing, which
involved a 2-h hyperinsulinemic-hyperglycemic clamp with muscle biopsies and A-V balances across
both legs performed 4 hours after the end of the singe bout (absolute workload +18% after training).

Values are mean=SEM; *P<0.05 vs untrained, *P<0.05 vs rested leg
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9 males (~25 yrs, BMI ~23.5 kg/m?, VO,max ~43 ml/kg-min) performed a single bout of exercise at the
same relative intensity (1 h of dynamic one-legged knee-extensions at 80-100% of peak workload)
before and after 12 weeks of aerobic exercise training (cycling for 1 h at 75-90% HRmax, 4 times/wk,
both legs — VO,max +17%). The last training session was performed 48-72 h prior to testing, which
involved a 2-h hyperinsulinemic-hyperglycemic clamp with muscle biopsies and A-V balances across
both legs performed 4 hours after the end of the singe bout (absolute workload +18% after training).

Values are mean+SEM: *P<0.05 vs UT, *P<0.05 vs rested, *P<0.05 vs basal
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101 obese men (BMI >27 kg/m? and waist circumference >100 cm) were randomized to one of four
groups: control (eucaloric diet and rest), diet-induced weight loss (rest and hypocaloric diet by 700 kcal/d
to induce 8% WL), exercise-induced weight loss (eucaloric diet and exercise by 700 kcal/d to induce 8%
WL), or exercise without weight loss (hypercaloric diet and exercise for zero energy balance to maintain
weight); 52 subjects completed the study. Body composition (whole-body MRI) and insulin sensitivity
(hyperinsulinemic-euglycemic clamp) were measured before and after the 3-month interventions.

Values are mean+SEM; P<0.05 vs change in *C or 'EWWL, *P=0.09 vs C



H mrpotrovnon dev ernpeddlel Tnv EKKPIOT IVOOUAIvNG aTTd

TO TTAYKPEAG***

Insulin-sensitive controls Insulin-resistant offspring

p— 75 - o 0 = o o
< 0 Before training : O Before training
= After trainin After trainin
Ee0 ™ g | = g
S T
s 45 - -
£ l
: l
v 30 A J
=
o
Vv
£ 15 - |
: kL J
2 ]
g, -]

Basal state First phase Second phase Basal state  First phase Second phase

10 normal-weight adults whose parents had type 2 diabetes (~33 yrs old, BMI ~24.9 kg/m?) and 8
controls without a family history (~29 yrs old, BMI ~24.2 kg/m?) were studied before a 6-week
aerobic exercise-training program (45 min stair climbing at 65% VO,max; 4 times/week), 48 hrs
after the first session of exercise (“acute”), and 48 hrs after the last session of exercise (“chronic”).
Insulin sensitivity and secretion were measured by the hyperinsulinemic-hyperglycemic clamp.

Perseghin (1996) N Engl J Med 335:1357 Values are mean=SEM; *P<0.05 vs baseline, "P<0.05 vs controls
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NMpooTIOEpEVN agia atrd TNV AoKNON: KAAUTEPN BepaTreia

TOU 1A TN TUTTOU 2 YIAa TTapOHoIa aTTWAEIA BApoug

Study Intervention (patients with overweight Diagnosis
or obesity and T2D lasting <10 yrs) remission
Ades (2015) CR (-500 kcal/d) & semi-supervised EX -9.7 kg (9%) 80% (M6) HbAlc

(5-6 d/wk, 45-60 min aerobic at mod-
intensity) for 6 mo (VO,max +18%)

Johansen CR & semi-supervised EX (5-6 d/wk, 30- -6.1 kg (6%) 37% (Y1) HbAlcand
(2017) & Ried- 60 min aerobic and strength) for 12 mo fasting Gluc,
Larsen (2019) (VO,max +23%) no meds

Eriksson (1991) CR & group-based semi-supervised EX -2.0 kg (4%) 54% (Y5) Fasting and
Malmo for 1 yr; then on their own for another 4 2h Gluc
yrs (VO2max +15%)

Gregg (2012)  LCD 1200-1800 kcal/d & PA goal 175 -8.6 kg (9%) 12% (Y1) HbAlcand

Look AHEAD  min/wk for 1 yr; then on their own for fasting Gluc,
another 3 yrs (PA increased +100/30 -4.7 kg (5%) 8% (Y4) no meds
min/wk at Y1/Y4)

Lean VLCD 800 kcal/d for 3-5 mo; then -10.0 kg (10%) 46% (Y1) HbAlc,

(2018+2019)  support for WL maintenance until Y1 no meds

DIRECT and Y2 (generic advice to increase PA) -7.6 kg (8%)  36% (Y2)

Magkos (2020) Nat Rev Endocrinol 16:545



Narti; lowg yiati n Tpoodnkn aoknong HETPIALEI TNV

ATTWAEIA AAITTNG (MUIKAG) padag Aoyw diaiTag

24-28% 11-13%

Percent contribution of lean
mass to total weight loss

Diet only Diet + Exercise

A weight (kg) -12.2+1.5 -10.6+0.9 -8.7+23  -94+11

A fat mass (kg) -8.5+1.2 -8.1+0.7 -7.3£1.8 -8.0+£0.8
A lean mass (kg) -3.8¢05 -2.5+0.3 -14+0.8 -1.4+04

Meta-analysis of studies lasting 24 wk, comparing diet (=54 groups) or diet-plus-exercise (n=33
groups; mostly aerobic) interventions in overweight and obese men (n=20) and women (n=67).

Ballor (1994) Int J Obes Relat Metab Disord 18:35
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Meta-analysis of 23 RCTs (4-26 wks) of calorie restriction alone (23 groups, 244 subjects) or
together with (mostly endurance) exercise training (29 groups, 313 subjects) in overweight and
obese men and women. Dotted grey line corresponds to lean mass comprising 25% of lost weight.

Garrow (1995) Eur J Clin Nutr 49:1
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8 weight-lifters (age 24 y, BMI 24.4 kg/m?, VO,max 54.9 ml/kg-min, muscle mass 43.1" kg or 53.6" %), 8 long-
distance runners (age 24 y, BMI 21.1* kg/m?, VO,max 71.5* ml/kg-min, muscle mass 27.7 kg or 40.2 %), and 7
untrained controls (age 24 y, BMI 24.7 kg/m?, VO,max 50.2 ml/kg-min, muscle mass 30.1 kg or 39.3 %) were
studied. For at least 5 yr before, the weight-lifters engaged in weight-lifting 3-5 times/week, the runners did
>11.25 km 6-7 times/week, whereas the controls did not engage in regular physical activity. Insulin sensitivity
was measured by a hyperinsulinemic-euglycemic clamp during the normal physical activity routines.

Yki-Jarvinen (1983) Diabetes 32:965

Values are mean+SEM; *P<0.05 vs C,
*P<0.05 vs RN and C, *P<0.05 vs WL and C
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MepiAnwn: o pOAOG TNG AOKNONG OTN OlaXEipIon TOU

o10BATN TUTTOU 2

 Apeoaq, yia 1O id10 OepHIBIKO EAALIMNA, N AOKNON €ival TTIO ATTOTEAECHATIKN
atrd T dicuta yia Tn BeEATiwon TG IVOOUAIVO-guaioOnciag oTo pu—n
Opdon TG AoKNONG gival avegaApTnTn ATTO TNV APVNTIKK EVEPYEIOKN

ICOPPOTTIa KOl OXETICETOI ME TNV ATTOKATACTACT TOU HUIKOU YAUKOYOVOU.

«  Xpoviwg, yia Tnv idia ammwAsgia Bapoug, n doknon Kai n diaita gival eicou
ATTOTEAECHATIKEG Yia Th BEATIWON TNG IVOOUAIVO-guaioOnoiag—n dpdon
TNG AoKnong METPIAdeTal OTaV N atTWAEIa BApoug gival AlyoTepn TnG

OVOMEVOMEVNG OTTWG OUVOWGS oupfaivel oTnv TTPAEN.

* H amwAeia Bapoug pECw BEPHIBIKOU TTEPIOPICHUOU Eival O KEVTPIKOG
agovag yia tn diaxeipion Tou d1afATN TUTTOU 2, AAAG N TTPOCORKN £vOg
TTPOYPAMMATOS TTPOTTOVNONG £VTOVNG ACKNONG ETTIPEPEI TTPOOTIOENEVN

adia oTn OepaTtreia TToU €ival aveEapTNTN ATTO TO CWHATIKO BAPOG.
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