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METABOAIKO ZYNAPOMO

“To peTaBoAIkO cuvOpPOMO €ivdal va
ouvoBUAgUNa NnapayovTtwy nou
oxeTiovTal e au&nUeEVo KivOuvo
abnNpooKANPWTIKNG KapdlayyeEIaKNnG
vOoou kai olapntn.”

Grundy, S. M. et al. Diagnosis and management of the metabolic syndrome. An American Heart
Association/National Heart, Lung, and Blood Institute Scientific Statement. Circulation, 2005,
112: 2735-2752



Metabolic Syndrome

There are 3 Definitions

* World Health Organization (WHO)
°* Internationall Diabetes Association (IDF)

* Adult Treatment Panel (ATP III)

-National Cholesterol Education Program Expert Panel



Three Different Definitions

ATP IDF WHO

Obesity Central Central BV

BP Same Same Similar

Fasting Glucose >5.6mol/L >6.1mol/I IPG/HOMA

Triglycerides Same Same Same

HDL Cholesterol ~ Similar Similar NGt WUsed
Not Used Not Used Cf5e

Micro Albumin



METABOAIKO z2YNAPOMO
IDF 2005

KevTpikoU TUMNOU nayuvodapkia

Waist >94 cm yia avOpEG

>80 cm yid YUVAIKEG

+ 2 and Ta NAPAKaT®:

TpiyAukepiola =150 mg/dL
HDL < 40 mg/dl yia avopeg

< HDL <50 mg/dl yia yuvaikeg
Apt. Mieon =2130/85mmHg n Tx
FAukodn vnorteiac =100 mg/dL n =A

\.

Alberti KG, Zimmet P, Shaw J. The metabolic syndrome: a new worldwide definition. Lancet 2005;366:1059-1062



ANAOEQPHMENA KPITHPIA I'IA TH AIATNQzH TOY
METABOAIKOY ZYNAPOMOY

Statement AHA -NHLBI

KpiTnpia (3 ano Ta 5 cuvioTouv
HETABOAIKO CUVOPOHO)

: : : = 94 cm (avdpsg)
1. Augnpevn NEPINETPOG HECNG 5, gq (yuvaikec)

= 150 mg/dl

N Anyn aywyng yia 1TG

<40 mg/dl (avdpeg)

3. Meiopevn HDL <50 mg/dl (yuvaikeqg)

N Anyn aywyng yia | HDL

= 130/ 85 mmHg

N ANYn avTiun/kKngG aywyng

= 100 mg/dl

N AQYn UNoyAUKdIHIKNG ay®wynG

2. AUENHEVA TPIYAUKEPIOIA

4. AUEnMEVN ApTnplakn NiEcn

5. AUENHEVO CAKXAPO VNOTEIAG

Circulation 2005;112:2735-2752



Pathophysiology of the metabolic syndrome

Overnutrition, Physical inactivity

‘ Lipid accumulation l

ERTTR— [
Obesity (abdominal)

Dysregulation of adipocytokine function
and production

2 sl vesstanes | ~_

Glucose intolerance

Atherosclerosis




Are metabolic risk factors one unified syndrome?

/ \ Fasting insulin
Insulin i
resistance |

k// Fasting glucose

/ \ Body mass index
%

Obesity i

\ / Walist-to-hip ratio

/ \< HDL-cholesterol

Lipics f

Triglycerides

_—

Blood Systolic BP

pressure .'T :
Diastolic BF

Shen BJ, et al. Modeling the structure of the metabolic syndrome. Am J Epidemiol 2003;157:701-711



Simplified model illustrating the possible correlates of insulin
resistance often found among individuals with excess
visceral/ectopic fat

o Genetic and * Energy dense diet » Stress
environmental ° Genetic variation * Neuroendocrine abnormalities
. « Age and Gender « Steroid hormones
determinants
» Lack of physical activity + Susceptible endocannabinoid system
« Smoking * Drugs

Visceral
obesity/
Ectopic fat

Insulin
resistance/

Adipokines

1 Insulin

. >4

il 5 Impaired T Blood Atherogenic D I -
niammation @ fibrinolysis i pressure : dyslipidemia i -—YSglycemia

» Syndrome X (Reaven)
* Insulin resistance = Based on key pathophysiological markers
syndrome
° « Metabolic syndrome :} Based on clinical tools: :
(NCEP-ATP Ill or IDF) - Waist girth - HDL-cholesterol - Blood pressure :

» Triglycerides - Glucose

Després J et al. Arterioscler Thromb Vasc Biol;28:1039-1049, 2008



Proposed mechanisms by which visceral obesity, as the most
dangerous form of obesity, could be linked to the athero-
thrombotic-inflammatory abnormalities of insulin resistance

VISCERAL OBESITY =
DYSFUNCTIONAL ADIPOSE TISSUE?

» Hyperinsulinemia

» Glucose intolerance

(=i

Altered FFA
metabolism

» Hypertriglyceridemia

Insulin resistant > Etc.

1T IL-6 Altered metabolic profile:
T TNE:e * |[nsulin resistant milieu

* Proinflammatory state
1 Adiponectin * Prothrombotic state

T Other adipokines  « Prohypertensive state

T Release of cytokines

1‘;-'1

&>

storage of TG

** Impaired > Ectopic fat deposition
in subcutaneous fat
Lack of or dysfunctional

clearance
subcutaneous fat
EEEEEEEESN

and

N
&
§

)

Després ] et al. Arterioscler Thromb Vasc Biol;28:1039-1049, 2008



Obesity = Excess fat mass
with deleterious metabolic consequences

A
\

Excess
fatty acids

Excess
fatty acids

Visceral
adipose tissue

>-. Subcutaneous
‘= adipose tissue



Fat Topography In Type 2 Diabetic Subjects

Intramuscular

FFAx
TNF-alphax
Leptin*
IL-6 (CRP)*
Tissue
Intra- Factorx
abdomina PAI-1x*
Angiotensin
ogen¥*

Intrahepatic



Central obesity
" driving force for cardiovascular disease &
diabetes”’




2QMATIKEZ ENMINTRZEIZ NAXYZAPKIAZ

Zakxapwong diaBnTnc Tunou 2 61%
Kapkivoc evdounTtpiou 34%
XoAoAIBiaon 30%
OoTeoapbpiTida 24%
ApTNpIaKnN unepTaon 17%
>Teppaviaia vooog 17%
Kapkivo¢ paoTtou 11%
Kapkivoc naxewc evrepou 11%




Relative risk

KoiAiakn NMayxuoapkia AuEavel Tov

Kivouvo Epgaviong AiaBntn Tunou 2

24 -

20 A
16 -

<71 71-75.9 76-81 81.1-86 86.1-91 91.1-96.3 >96.3
Waist circumference (cm)

Carey V] et al, 1997



Differences in waist circumference values in obese women and men of
the Québec Health Survey who had either a normal lipid profile or an
atherogenic dyslipidemia

|:| Normolipidemic
I High TG-low HDL-cholesterol

€, Men t . Women
L A5.8cm G 105 A6.3 em
. p<0.02 0 0<0.02
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hod whud
A 0
® ®
S 9% 2 85
BMI=32.2 BMI=32.8 kg/m? BMI=34.4 BMI=33.1 kg/m?

Obese (BMI230 kg/m?) Obese (BMI>30 kg/m?)

Després ] et al. Arterioscler Thromb Vasc Biol ;28:1039-1049, 2008



Central obesity contributes to
hyperglycemia

Obesity

l
‘f Visceral Fat
1

. Free fatty acids
1 Glucose Glucose
output uptake
Insulin Resistance /

Hyperglycemia




EvOokolAlakO AinoG kal HETABOAIOHOC YAUKOCNG

FAukogn S
>
15 1 T 1200 A
1
= 9 ®o = 800 -
a : g
& 6 1 o
400 -
3 -
0 ] ] T i 0
0 60 120 180 0 60 120 180
Xpovog (min) Xpovog (min)

O Mn raxUoapka dTopa .I‘Iaxt’;oapl(a HE XaunA6 mooooTo IAA O Maxuocapka pe uPnAoé moocooTo IAA

IAA: evOokoIAIaKO Ainog. AlapEpel onuavTika avapeoa ogluyn naxuoapka aTtouq,
2naxvoapka atopa We xapnAd enineda evdokolAiakoU Ainoug

Pouliot MC et al, 1992



Karavoun Tou Zwpartikou Ainoug

2XnHa gnAou

ZxnHa axAadiovu



H Maxuoapkia cav Mapayovtac Kivouvou yia Al

H onpaocia Tou evOOoKoOIAIaKOU AINoug

AvOpPOEIONG
Naxuocapkia
F'uvaikoeIonG
Naxuocapkia

Sharma 2002



Naxuoapkia kalt MeTaBoAIKOG KivOuvoG

KoiAlakn evavTi Mepipepiknc NMNaxvoapkiag
MeyaAa
[IVO‘OUAIVO'-AVOEKTIKC'I)
AlnokuTTapda

‘ Mikpa
‘ IvoouAivo-EuaioOnTa
‘ AinokuTTapa

Av3poeIdng FUVAIKOEIONC
Naxuoapkia Maxuoapkia

Sharma 2002




Nayxuoapkia kai MEraBoAIKOG KivOUVOC
KoiAiakn evavTti Mepipepikng Maxuvoapkiac

AJpPEVEPYIKOI
Ynodoxeic N

6p£vspym0|

\—> ‘ Ynoaoxsuq \ %
- " g

AvOpoOEIONC F'uvaiKo&€IONG
Naxuvoapkia Naxuvoapkia

Sharma 2002




H kolAlakn naxuoapkia oXeTI(ETAI HE
avinon Twv EAO Tou nAaopaToc

IVOOUAIVO-EEAPTWHEVN
AvTiAinoAuTikn Apaon WV
) Q ) EAcUOepa AInapa OEEa
Q NMAaoparog A

aTeEXOAAHIVO- EEAPTWHEVN
AinoAuon A

Sharma 2002




How Does Obesity Cause Disease?
Abnormal production of hormones and
inflammation in fat

Hypertension |

N Lipoprotein

Type 2 DM | v
T Lacste N Angiotensinogen
Inflammation |
NIL-6 / Dyslipidemia |
6

N Leptin &—

N FFA — M Insulin

N TNF- a / \ Type 2 DM |

. MResistin
N Adipsin
(Complement D) Thrombosis I
TEstrogen AN Plasminogen
Adiponectin Activator Inhibitor 1
(PAI-1)

DM=diabetes mellitus; FFA=free fatty acid; PAI-1=plasminogen activator inhibitor-1; TNFo=tumor necrosis
factor alpha; IL-6=interleukin 6.



How does weight loss improve health?
Reducing fat cell mass reduces hormone
production and inflammation

Hypertension |

N Lipoprotein
Type 2 DM | Lipase

N Angiotensinogen

/ Dyslipidemia |

N FFA — A Insulin

A TNF- o / \ Type 2 DM |

N Lactate T

Inflammation |\

NIL-6
~_

N Leptin &——

. MResistin
N Adipsin
(Complement D) Thrombosis I
TEstrogen AN Plasminogen
Adiponectin Activator Inhibitor 1
(PAI-1)

DM=diabetes mellitus; FFA=free fatty acid; PAI-1=plasminogen activator inhibitor-1; TNFo=tumor necrosis
factor alpha; IL-6=interleukin 6.



does weight loss improve health?
ing fat cell mass reduces hormone
production and inflammation

Hypertension
N Lipoprotein
Type 2 DM | Lipase
T Lactate 4\ Angiotensinogen
Inflammation . :
Dyslipidemia
NIL-6
N Leptin N FFA— A Insulin
A TNF- / Type 2 DM
MResistin
N Adipsin ;
(Complement D) Thrombosis
T Estrogen N Plasminogen
(PAI-1)

DM=diabetes mellitus; FFA=free fatty acid; PAI-1=plasminogen activator inhibitor-1; TNFo=tumor necrosis
factor alpha; IL-6=interleukin 6.



Metabolic syndrome is a constellation of risk factors
apparently associated with risk
for both CVD and type 2 diabetes

Metabolic syndrome as a link
between obesity and IR

CvVD

Dietary excess

sedentary lifestyle Obesity
genetic predisposition ‘ Insulin
programming resistance

Type 2
diabetes




Central obesity is important but not
essential component of the metabolic
syndrome for predicting diabetes
mellitus in a hypertensive family-
based cohort.

Results from the Stanford Asia-pacific
program for hypertension and insulin
resistance (SAPPHIRe) Taiwan follow-
up study

I-Te Lee et. al
Cardiovasc Diabetol. 2012 Apr 26;11:43



Incidence of diabetes among different humbers of
positive components in metabolic syndrome

+ ¥

P 0.001

Incidence of diabe=tes
{per 1O00 person-vears)

[ | 2 3 4/5

*: Pe0.03 and **: P<0.01 n comparison with the 0 group

A higher number of positive MetS components correlate
with a higher incidence of diabetes



The numbers of positive components in metabolic syndrome
between subjects with central obesity
and without central obesity

5.0 P<0.001
‘ *A higher incidence

of DM was noted in the

with central obesity
4.0 group than in the

without Central obesity

Since obese subjects
3 0 had a higher nhumber
* of positive MetS

components than
those without obesity

2.0

1.0

Positive metabolic syndrome components

0.0
With central obesity Without central obesity



Lifestyle , weight loss and prevention of diabetes

= Malmo Study : 2.3 - 3.7% weight loss,
>50% of patients with impaired glucose tolerance
reverted to normal, mortality reduced by one-third

= Da Qing Study : 31-46% reduction in diabetes risk
with diet and/or exercise

= Finnish Diabetes Prevention Study : modest
weight loss (around 4 kg) associated with 58%
reduction in incidence of diabetes

= Diabetes Prevention Program : modest weight
loss (4-6 kg) associated with 58 % reduction in
incidence of diabetes
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M. F. Gregor et al, Diabetes 2009;58:693-700
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TRAINING
GEGEN DIE UNVERNUNFT

Gesundheitsbildung
in der Klinik
und zu Hause

Themen der Zeit @







Healthy Lifestyle







duoikn aoknon

> AuEavel TNV euaiocbnoia TwvV 1I0TWV
OTNV IVOOUAIVN

> Apa euvoika orta Amidia, TNV
apTnpPIlakn mnieon kKai Tov IVWOOAUTIKO
UNXAaVvIOUO

> [MpokaAel apvnTiko BepuIdIKO 100JUYIO



Central Weight Regulating Mechanisms

-

) )
TFood intake —_

! energy expenditure

Vagus

nerve Spinal

nerves

CCK

Afferents
from Gl tract
and liver

* » -
Ghr PYY Leptin
Insulin

lfood intake
Tenergy expenditure

Science, Feb 7, 2003, Vol 299
lllustration by Katharine Sutliff



Central Weight Regulating Mechanisms
and Treatments Which Will Impact Them

\
' Hypothalamus

TFood intake —_

! energy expenditure

Implantable Gastric Stimulator ¥ g _
PYY analog/
lfood intake Pramlintide
Pramlintide Tenergy expenditure Fxenatide
Rimonabant Science, Feb 7, 2003, Vol 299

lllustration by Katharine Sutliff



H MPOAHWH ...........

NMoAunapayovTiki

NMapa To YEYOVOC OTI Ol NEPICTOTEPEC AMO TIC
TPEXOUOEC OEPANEIEC YIA TNV AVTIHETONION
TNG NAXUoAapKiac EXOUV WG OTOXO Th HEIwON
NG OgpuIBIKNG NPOCANYNG, N Npoooxn
ENIKEVTPWVETAI TOPA OTNV EVAAAAKTIKA Auon
nou apopd Tn oTpdrTnvikn av&énong
KUTTAPIKNG EVEPVEIAG




MeTaBoAiIkO ZUVOpPOHO??2??

P~

>

A good listener is generally thinking about
something else



