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OVERWEIGHT and OBESITY

“Chronic conditions characterized by abnormal-
excess fat accumulation leading to excess
morbidity” (WHO)

Clinical = BMI > 30 kg/m2



Genes

Metabolism

Gut Barrier



Outline

- Energy intake (Appetite regulation)

- Energy expenditure (Intermediate 

metabolism)

- Clinical impact of obesity

- Malnutrition in obesity (?)
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De Git et al, Obesity Rev 2015
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- Food intake regulation is complex and only partly

understood

- Appetite regulation is at least partly beyond

volitional control

- Failure of homeostatic feedback control

mechanisms in the presence of food availability

favours the obesity epidemic and likely reflects

evolutionary processes
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- Energy intake (Appetite regulation)

- Energy expenditure (Intermediate metabolism)

- Clinical impact of obesity

- Malnutrition in obesity (?)



Physical activity and weight 

gain during high-fat diet

Prentice et al, Nutr Rev 2004





OBESE and Sedentary

Levine et al, Diabetes 2008

Being obese is associated with negative changes in 

QUANTITY and QUALITY of walking during overfeeding

(VICIOUS CYCLING)

REGULATION LARGELY UNKNOWN!!

(GENETIC-VOLITIONAL-ENDOCRINE/METABOLIC?)



Outline

- Clinical impact of obesity



↑↑↑ (CARDIO)METABOLIC COMPLICATIONS
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ADIPOSE TISSUE 

DISEASE:

Dealing with excess fat

ADIPOSOPATHY



AdiponectinTNF- alpha
-+ Inflammation

Insulin Resistance

ROS 
(NADPH)

CHRONIC NUTRIENT EXCESS

Paglialunga S et al, Diabetologia 2015

Cummins et al, A J Phys 2014

Heinonen et al, Diabetes 2015

Rong et al, Diabetes 2007

EXCESS FAT
ADIPOSE TISSUE METABOLISM



Adipogenesis

HYPOXIA

STRESS

DEATH

INFLAMMATION – M2 → M1 Macrophages

INSULIN RESISTANCE

Reilly and Saltiel, Nature Rev Endocrinol 2017
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ADIPOGENESIS

ECTOPIC FAT

↓ STORAGE CAPACITY
INFLAMMATION

INSULIN RESISTANCE

AO HYPERTROPHY

EXCESS FAT
ADIPOSE TISSUE DISTRIBUTION

VISCERAL FAT



 

- Diet: 

High-fat/High-Sugar

High Calorie

- Stress response

- Antibiotic abuse

- Diet: 

Balanced

Mediterranean style

- Probiotics



Consensus criteria of the 

Metabolic Syndrome 

IDF-AHA/NHLBI

Measure Categorical cut points

• Elevated waist

circumference*
Variable according to ETHNICITY

• Elevated blood pressure** 
Systolic > 130 and/or diastolic > 85 
mm Hg

• Elevated fasting glucose** > 100 mg/dl

• Elevated triglycerides** > 150 mg/dl (1.7 mmol/L)

• Reduced HDL-c** 
< 40 mg/dl (1.0 mmol/L) in males;

< 50 mg/dl (1.3 mmol/L) in females

Alberti KGMM, et al. Circulation 2009; 120: 1640-5.

Any 3 of 5 risk factors

constitutes a diagnosis of MS

**or drug

treatment



MetS and CVD



Outline

- Energy intake (Appetite regulation)

- Energy expenditure (Intermediate metabolism)

- Clinical impact of obesity
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↑THERMOGENESIS
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Van Marken Lichtenbelt et al NEJM 2009 Vijgen et al PlOS One 2011

Impaired BAT activity in OBESITY!!



Potential 

CONSEQUENCES

↓ Fat-Glucose utilization

Tissue Fat ACCUMULATION

↓ Energy expenditure

Insulin Resistance

MITOCHONDRIAL 

DYSFUNCTION
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+

INFLAMMATION

INSULIN RESISTANCE

OX STRESS

+

OBESITY per se

MASS

FUNCTION

PROTEIN DEGRADATION

DIET

SEDENTARY LIFESTYLE

ACUTE and CHRONIC DISEASE



MASS

FUNCTION

THERAPEUTIC WEIGHT LOSS 
BARIATRIC SURGERY

PROTEIN



BEYOND BMI
ONE OBESITY SIZE does NOT FIT ALL!

Body Composition
(FAT/MUSCLE)

- SARCOPENIC OBESITY

- ↑ FRAILTY-MORBIDITY

- ↑ MORTALITY

Clin Nutr 2018



Obese AND Malnourished

Clin Nutr 2018



Recommendations 51-52

PROTEIN: 1.3 g/kg ABW 

(=1.6-1.8 g/kg IBW)



Conclusions

- Aetiology and pathogenesis of obesity involve

lifestyle changes that however appear to be only

partly under volitional control

- Their negative impact on body fat accumulation is

moreover largely influenced by genetic, epigenetic

and metabolic factors

- Clinical complications of obesity potentially

involve all organs and systems with a relevant role

for insulin resistance and its cardio-metabolic

impact

- Clinical complications of obesity include

malnutrition with a major role for skeletal muscle

loss of mass and function (sarcopenic obesity)


