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Opuovikn Apdaon Tou AiIrtwon lotou (Atrokiveg)
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Homo erectus » Homo sapiens > Homo obesus
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Cardiovascular risk factors
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VASCULAR AND EXTRAVASCULAR
PRO-INFLAMMATORY CONDITIONS
(e.g. Oxidized LDL, Chronic Infection,
Advanced Glycosilation End Products)

Release of Pro-Inflammatory Cytokines: IL-1, IL-6, TNFa

Increased Expression of Adhesion
Molecules and Secretion of Cytokines in
Both Endothelial Cells and Monocytes

Fatty Streak Formation

Advanced Atherosclerotic Plaque

Plaque Rupture and Acute Coronary Event




Postprandial Oxidative Stress

Hyperglycemia Hypertriglyceridemia
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Diabetic complications | Atherosclerosis
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Aging and Disease Predisposition Model

Diet, Energy, Exercise
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Caloric Restriction (CR)

LIFESPAN OoF CR MICE vs NON-CR MICE

—a— Mon-CR
—— 25% CR
—o— 55% CR
—a— 65% CR

Age (months)

- Reduction of dietary calories by 30 to 40%

- Shows to extend lifespan significantly in many species including primates.

- In humans marked improvement in many health measures (1 HDL and | LDL & | TG)

- BP, glucose, fasting insulin, T3, TNF-alpha, CRP, BMI and body fat all declined.

- CR increases muscle mitochondria, reduces oxidative stress and lowers body temperature 1°F



http://medicine.plosjournals.org/perlserv/?request=get-document&doi=10.1371/journal.pmed.0040076
http://jama.ama-assn.org/cgi/content/short/295/13/1539

Body Weight Differences in Adult CR and MR Rats

400

300

200

Body Weight (g)

100 [

Control CR



Serum Adiponectin Levels in CR and MR Rats
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NMapdayovTeg TTOU AUEAVOUV TNV AITTOVEKTIVI
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Sirtuins

Sir2 family of NAD-dependent deacetylases

Lipid homeostasis (inhibition of adipogenesis)

Glucose homeostasis (finsulin secrection & sensitivity)
1 in caloric restriction

| in aging

Increased by resveratrol (CR mimetic)

T mitochondria function (oxidative capacity)

Involves in ROS scavenging

May reflect metabolic benefit of CR & exercise training
(proliferation of “efficient” mitochondria)



When Sirtuins and NF-xB Collide

Unveiling a potential link between Aging, Inflammation and Metabolism

Inflammatory stimuli
(microbial components)

Endogenous inducers _/

(e.g. cytokines,
spontaneous DNA breaks)

Redox/energy state

(NAD*) \

SIRT6

q i I—D Gene

activation

Senescence
Inflammation
Insulin sensitivity

Gioacchino, Cell 2008



CR Mimetics

Sirtuin-activating compounds (STACs)
Plant-derived polyphenols (resveratrol)

Insulin action enhancers (metformin)

PPAR activators (adiponectin, roziglitazone)
Non-metabolizable ingredients (2-deoxyglucose)



Comprehensive Assessment Long-term Reducing Intake Energy

CALERIE Pennington Team

CR +EX

CR alone 12.5% CR

25% CR p-value 12.5% EX p-value
BW Reduction (%) -10,4+ 0,9 <0.001 -10+0,8 0.001
Energy Expenditure(kcal/d) -135 + 52 0.002 -117 + 52 0.008
Fat Mass (%) 24 + 3 <0.001 25+ 3 <0.001
Free Fat Mass (%) -5 +1 <0.001 -3 +1 <0.001
Insulin (nU/ml) -354+3 <0.001 -28.2 + 4 <0.003
Adiponectin (%) 17 + 1 <0.05 7+1 <0.05
Mit DNA Content (%) 35+5 0.005 21+4 <0.004
DNA Damage (%) -56 + 11 0.003 -45 + 12 0.011
eNOS (%) 67 + 19 0.002 66 + 16 0.039
SIRT1 (%) 113 + 24 0.016 61+8 0.023
T3(ng/ml) -8,9 <0.001 -4,5 0.01



OKkinawa island inhabitants: CVD & cancer mortality
(30% fewer calories than average Japanese )

B Okinawa
O Japan
B8U.5.

Male Female Kale Female

Breast
Coronary Heart Disease Calon Cancer Cancer
{ICD 410-414) (0 53] (ICE 174)




Lyon Heart Study

Figure 2: Survival curves combined cardiac death and
non-fatal acute myocardial infarotion (AMI)
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* The experimental group received instructions on a Mediterranean-type diet
* The study was stopped prematurely because of significant benefit in the
experimental group (50-70% lower risk of recurrent heart disease)



Mediterranean 1 Diet Pyramici
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Risk of mortality from cardiovascular diseases associated with two point
increase in adherence score for Mediterranean diet. Squares represent effect size;
extended lines show 95% confidence intervals; diamond represents total effect size

tudy Relative risk Weight  Relative risk
(95% ClI) (%) (95% CI)

Trichopoulou et al 2003"* 5.90 0.82 (0.69 t0 0.97
Knoops et al 2004 14.34 0.84 (0.76 10 0.94
Mitrou et al 2007 (men)*!! 47.83 0.92 (0.89 t0 0.96
Mitrou et al 2007 (women)"!! 31.93 0.93 (0.88 t0 0.99
otal 100.00 0.91 (0.87 t0 0.95

5

Reduced Increased

Sofi, F. et al. BMJ 2008;337:a1344

BM]



Risk of all cause mortality associated with two point increase in adherence score for
Mediterranean diet. Squares represent effect size; extended lines show 95% confidence
intervals; diamond represents total effect size

tudy Relative risk Weight  Relative risk
(95% CI) (%) (95% CI)

Trichopoulou et al 1995%1 0.48 0.69 (0.48 t0 0.99
Kouri-Blazos et al 1999%2 0.31 0.79 (0.50t0 1.25
Lasheras et al 2000%° 0.11 0.48(0.22t0 1.02
Trichopoulou et al 200 2.53 0.75 (0.64 to 0.87
Knoops et al 2004 10.84 0.88 (0.82t0 0.94

3w4

Lagiou et al 2006/ 478 0.93(0.831t01.04
Mitrou et al 2007 (men)¥1! 33.20 0.92 (0.91 to 0.94
Mitrou et al 2007 (women)"!! 29.78 0.93(0.911t00.95
otal 100.00 0.91 (0.89t0 0.94

-
—-

Trichopoulou et al 2005"° B 17.97 0.93 (0.89t0 0.97
-

() 0.2 ; 5

Reduced Increased
Sofi, F. et al. BMJ 2008;337:a1344 ‘ PI Lﬁ"- ﬂl\ {
et

Copyright ©2008 BMJ Publishing Group Ltd.



GPR120 Is an Omega-3 Fatty Acid Receptor
Mediating Potent Anti-inflammatory
and Insulin-Sensitizing Effects

Da Young Oh,' Saswata Talukdar,'* Eun Ju Bae,! Takeshi Imamura,® Hidetaka Morinaga,’ WuQiang Fan,' Pingping Li,"
Wendell J. Lu,? Steven M. Watkins,® and Jerrold M. Olefsky!.*

Department of Medicine, Division of Endocrinclogy and Metabolism, University of Galifornia, San Diego, La Jolla, CA 92093, USA
2Division of Pharmacology, Shiga University of Medical Science, Tsukinowa, Seta, Otsu-city, Shiga, 520-2192 Japan

ITethys Bioscience, 3410 Industrial Boulavard, Suite 103, West Sacramento, CGA 95691, USA
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YOUTEPUC A

H augnuévn mpoéoAnyn Oeppidwyv Kal n HeEiwon TNG OCWHATIKAG
opaocTNPIOTNTAG EMITAXUVOUV 1111 ynpavon MHEOW ™NG
IVOOUAIVOOVTIOTAONG N OTroid ATTOTEAEI XPOVIO OTPECOYOVA KATACTAON
OTTOU OAQ TO OTOIXEIO TOU KUTTAPIKOU OTPEG (0EEIDWTIKOU, METARBOAIKOU
Kol @AEYyHOVWOOUG) 10EPXOVTAI OE AUAO KUKAO.

NedTepeg peEAETEG Ogixvouv OTI TIOCTOTEPN TAPNON TG HMECOYEIOKAS
olatpo@PnG PBeATIWVEI TNV AsiToupyia TOU &vdoOnAiou, Toug OcLiKTEG
ogeidwong Kal PAEyHOVvAG TTou oxeTiCovTal ME TRV aBnpoyéveon, KaBwg
KOl TNV IVOOUAIVOOQVTIiOTOOT).

2UVETTWG, €ival ONMAVTIKO va KOTOVOROOUME TOV I101aiTEPO POAO TTOU
Oladpaparifel n peocoyeloky Odiaita ot oxéon  Ol1ATPOYPNG,
IVOOUAIVOOVTIOTAONG, OCEIOWTIKOU OTPEG, PAEYMOVAG, YRpPAvOong Kai
adnpookARpwong, d1IATNPWVTAG TNV HETARBOAIKK 1I00pPOTTIA, ATTAPAITNTO
OTOIXEIO YIA TRV TTPOANYN KAl AVTIMETWITION TWV TTaffocewv @Bopdag 1Tou
TTAATTOUV TOV TAXEWG AUEAVOUEVO, UTTEPRAPO Kal YNPAoKOVTA TTANBUouO
MOG.
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