Is a chronic Inflammatory response
behind the epidemic of obesity and diabetes?
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syndrome X. Diabetologia 1997;40:1286-1292
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Inflammatory Marker OR* 95% CI

Leukocytes 1.5 (1.3 — 1.8)
Sialic Acid 2.8 (1.0 - 8.1)
Orosomucoid 7.1 (2.1 —-23.7)
Factor VIII (Women) 1.6 (1.2 - 2.1)
von Willebrand Factor (Women) 1.3 (1.0 — 1.6)
aPTT (Women) 0.65 (0.50- 0.86)

* Adjusted for multiple risk factors including fastiggucose, BMI and WHR

Schmidt Ml et al. Lancet 1999:353:1649-52
Duncan BB et al. Diabetes Care 1999:22:767-72



Inflammation and Type 2 Diabetes
Epidemiologic Evidence

« Longitudinal studies (>20)
 Different populations
e Various markers

e Demonstrate that a mild chronic state of
Inflammation precedes and predicts type 2
diabetes

Duncan B, Schmidt MI. Diabetes Technology and Thedregy 2006
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Immunity
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Fat tissues and weight gain
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Wellen K and Hotamisligil G. J Clin Invest 2003;112:1785



Inflammation < > Obesity



Inflammation and Weight gain
Odds of a Major Weight Gain
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Unhealthy Diet ...

...IS pro-
Inflammatory



trans Fatty Acids

Nurses’ Health Study, N=730

Comparing extreme quintiles

OCR | 73%
L-6 1 17%
CAM 1 10%
VCAM 1 10%

e-Selectin 20%

Lopez Garcia E. J Nutr 2005;135:562-6.



Poliunsaturated Fatty Acids
n-3
Nurses’ Health Study, N=727

Comparing extreme quintiles

PCR | 29%
L6 | 23%
CAM | 7%
VCAM | 8%

e-Selectin  10%

Lopez Garcia E. J Nutr 2004;134:1806-11.
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Bacteria-Induced Metabolic
Disorders
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Figure 1| Home for an abundant microbiological flora. The
human gut and (inset) a scanning electron micrograph of part
of the small intestine, with some bacterial inhabitants picked
out in green.

NATURE Vol 444 21/28 December 2006



Gut microbiota

The human gut contains a large variety of
microorganisms.

1014 bacterial cells and up to 500-1000 different
species.

Overall, more than 100 times the human
genome, frequentely called, the metagenome

The Intestinal flora is an “exteriorized organ” with
multiple functions largely diversified.



Microbiota

Together with our microbes we are a human-
bacterial superorganism with immense
metabolic diversity and capacity.

Human and microbe: united we stand
Inna Sekirov & B Brett Finlay



Original Research Communications

Early differences in fecal microbiota composition in children may
predict overweight'™

Marko Kalliomdki, Maria Carmen Collado, Seppo Salminen, and Erika Isolauri

Am J Clin Nutr 2008:87:534—-8
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“We suggest that bifidobacteria constitute an
Internal link between breastfeeding and
weight development.

Kalliomaki et al Am J Clin Nutr
2008:87:534-8
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Metabolic shift towards energy storage and
metabolic homeostasis
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“ A fly, buzzing about in a sunny meadow one afternoon,
veers off towards some trees and suddenly becomes
ensnared in a spider’s sticky web. The spider bites,

N Krieger, 1999



« What caused the fly’s demise?

* [ts change of course?
* The sticky web?
 The venom?

 The spider?

N Krieger, 1999






AGE proteins

 Created during the
preparation of foods

* Depend on:
Type of food
Processing
+ heat + AGE
+drying + AGE

Goldberg T et al. AGEs in
commonly consumed

foods. J Am Diet Assoc
2004:104:1287-91.

Table 1. Advanced glycoxidation end products (AGE) content of
selected foods prepared by standard cooking methods

AGE? (kU/g or /mL of

Food item food)

Fats

Almonds, roasted 66.5 kU/g
Qil, olive 120 KU/mL
Butter 265 kU/g
Mayonnaise 94 kU/g
Proteins

Chicken breast, broiled <15 min 58 kU/g
Chicken breast, fried<15 min 61 kU/g
Beef, boiled<1 h 22 kU/g
Beef, broiled <15 min 60 kU/g
Tuna, roasted x40 min 6 kU/g
Tuna, broiled<10 min 51 kU/g
Cheese, American 87 kU/g
Cheese, Brie 56 kU/g

Egq, fried 27 kU/g

Eqg yolk, boiled 12 kU/g
Tofu, raw 8 kU/g
Tofu, broiled 4 kU/ig
Carbohydrates

Bread, whole-wheat center 0.54 kU/g
Pancake, homemade 10 kU/g
Milk, cow, whole 0.05 kU/mL
Milk, human, whole 0.05 kU/mL
Enfamil (infant formula) 4.86 kKU/mL
Apple 0.13 kUig
Banana 0.01 kU/g
Carrots 0.1 kUfg
Green beans 0.18 kU/g

AGE denotes *N-carboxymethyl-lysine (CML)-like immunareactivity, assessed by en-
zyme-linked immunosorbent assay based on monoclonal antibody (4G9) (30,31).
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Gut microbiota and Iinsulin
sensitivity: multiple pathways
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GUT MICROBIOTA AND DIABETES
MEMBREZ ET AL The FASEB Journal Vol. 22 July 2008.



The concept of a core human
microbiome

Variable human microblome

Peter J. Turnbaugh et al
NATURE 449 18 October 2007



Physiological and Microbiological
Features of the Gut
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Correlation between body-weight loss
and gut microbial ecology
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Correlation between body-weight loss
and gut microbial ecology
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Correlation between body-weight loss
and gut microbial ecology
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Plasma markers of inflammation correlate positively with
endotoxaemia and negatively with Bifidobacterium spp.

Cani et al Diabetologia (2007) 50:2374—-2383



Cani et al Diabetes vol 57, 2008



Mechanisms by which the intestina) microbiota
may contribute to obesity




Interactions between Genes and the Environment
and Their Effects on Health

Holmes E and Nicholson JK Cell 134, September 5, 2008






Capeau, Medicine/Sciences 2003 ; 19 : 834-9



r=0.66
P <0.001

Hotta K, Funahashi T, Bodkin NL, Ortmeyer HK, Arita Mansen BC, Matsuzawa Y.
Diabetes 2001;50(5):1126-33.
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Duncan BB and Schmidt Ml, Sao Paulo Med J, 2001



Causes of Death, Brazil 2004

Cause of Death

%

Rank

1 Cerebrovascular diseases (160-169) 10,14
2 Ischemic heart diseases (120-125) 9,67
3 Violent deaths (X85-Y09) 5,39
4 Diabetes mellitus (E10-E14) 4,38
5 Influenza and pneumonia (J10-J18) 4,19
6 Transport accidents (V00-V89) 3,98
7 Hypertensive diseases (110-115) 3,44
8 Chronic lower respiratory diseases (J40-J47) 3,37
Heart failure and Complications and ill-defined 3,07

9 descriptions of heart disease (150-151)
10 Diseases of the liver (K70-K76) 2,51

Total of Defined Causes of Death

100,00
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“ A fly, buzzing about in a sunny meadow one afternoon,
veers off towards some trees and suddenly becomes
ensnared in a spider’s sticky web. The spider bites,
paralyzes, and then eats the fly.”

N Krieger, 1999



- What caused the fly’s demise?

* [ts change of course?

* The sticky web?

* The venom?
 The spider?

N Krieger, 1999
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Quantity — Rate of Absorption:
Glucose load

Liu S.Am J Clin Nutr 2002:75:492-8.



Causes of Chronic Diseases
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