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Obesity	

• Multifactorial	disease

• Despite	the	many	benefits	associated	with	weight	loss,	the	success	of	
dietetic	treatment is	still	being	questioned

• Indeed,	 in	the	long	run,	professional	and	commercial	programs	are	
often	considered	ineffective



1960sType of	Diet:
• High	in	proteins
• High	in	carbohydrates
• High	in	fat
• Etc.



Weight	loss

No	differences

-5,1	Kg

12	weeks

Landers et	al.,	2002,
J	Okla StateMed Assoc

Ann	Intern	Med.	2010

Nutritional	and	Health	



Smith	C,	et	al.,	J.Nutr.2008

Obesity and	CarbohydratesPerilipins



• The	goal	is	to	design	a	diet	that	
may	be	followed	our	whole	life

• Macronutrient	composition	may	
not	be	decisive	in	weight	loss	
effectiveness

• There	are	inter-individual	
responses



The	best	diet	of	the	world	is	not	useful	
if	the	patient	doesn't	follow	it

(80%	PATIENTS	ABANDON)

Garaulet et	al.,	Nutr Hosp;	2009
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• Women,	especially,	are	vulnerable	to
how carbohydrates affect their
moods.	

• Women normally have one third less
serotonin than men.	Diets that
severely restrict carbohydrateswill
result in	even lower serotonin levels.	

• Women on high protein/very low
carbohydratediets are	at	greater risk
for depression,	seasonal affective
disorder (SAD),	carbohydrate
crave/binge disorder and	severe
premenstrual	syndrome.	

Dr.	Judith	Wurtman fromMassachusetts	Instituteof	Technology (MIT)	

Specific Hunger for	Carbohydrates



Science. 1971. 174(13):1023-5.

Brain Serotonin Content: Increase Following
Ingestion ofCarbohydrateDiet.
John	D.	Fernstromand	Richard	J.	Wurtman

Laboratory of Neuroendocrine Regulation,
Department of Nutrition and Food Science,
Massachusetts Institute of Technology, Cambridge

In the rat, the injection of insulin or the
consumption of carbohydrate causes sequential
increases in the concentrations of tryptophan in
the plasma and the brain and of serotonin in the
brain.

Serotonin-containing neurons may thus
participate in systems whereby the rat brain
integrates information about the metabolic state
in its relation to control of homeostatis and
behavior.

Science 27 1972:178 (4059): 414 - 6

Brain Serotonin Content: Physiological Regulation
by Plasma NeutralAmino Acids
John D. Fernstromand Richard J.Wurtman

Laboratory of Neuroendocrine Regulation,
Department of Nutrition and Food Science,
Massachusetts Institute of Technology, Cambridge

When plasma tryptophan is elevated by the
injection of tryptophan or insulin, or by the
consumption of carbohydrates, brain tryptophan
and serotonin also rise;

However, when even larger elevations of plasma
tryptophan are produced by the ingestion of
protein-containing diets, brain tryptophan and
serotonin do not change. The main determinant of
brain tryptophan and serotonin concentrations
does not appear to be plasma tryptophan alone,
but the ratio of this amino acid to other plasma
neutralamino acids.

Serotonin	and	Depression



MEDITERRANEAN	DIET:	a	good	alternative
• New	evidence	points	towards	a	

possible	role	of	the	Mediterranean	
diet	in	preventing	
overweight/obesity	

• Different	Mediterranean-style	
diets	have	been	shown	as	a	safe	
strategy	for	the	treatment of	
obesity

• A	greater	adherence	to	the	
Mediterranean	diet	has	been	
associated	with	a	lower	
prevalence	of	abdominalobesity	

• Recently	it	has	been	proposed	that	
the	Mediterranean	diet	is	
particularly	effective	on	glycemic
control

To avoid all these problems



Pasta

Cheese tortellini 50

Fettucini 32

Linguini 50

Macaroni 46

Spaghetti,	5	min	
boiled

33

Spaghetti,	15	min	
boiled

44

Spaghetti,	protein
enriched

28

Vermicelli 35

Glycemic Index

Low glycemic index	<	55



• Low glycemic index load

• Beneficial	 even for diabetics (New	

England Journal of	Medicine,	2008)

• Half of	the energy than fats

• Carbs are	used preferentially after a	

meal for oxidation compared to fat

• Carbs stimulate satiety more	than fat

• Hunger for carbohydrates





• Garaulet Method	
since	1993

Mediterranean
• Weekly	distribution

Breakfast
Three	groups	of	food

Main	meal
2	-3	day	legumes
1-2	day	pasta
1-2	day	rice
2	days	vegetables	as	main	dish
2	days	meat	or	fish

Dinner	
Rest	to	complete	portions

Olive	oil	as	the	unique	fat
Vegetables	free



Weekly	Weight	Loss
N=	1450

Kg

Weeks

ü GarauletM et	al.,	Journal of	Human	Nutrition and	Dietetics,1999,	
ü Corbalán-Tutau MD,	Morales	EM,	Baraza JC,	Canteras	M,	GarauletM,	Nutrition,	2009,	

10%	initial weight (9	kg)	650g	per	week
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• Mediterranean	style	diet	approach	

• Subjects	find	this	diet	tastier	than	the	low-fat	regimens	tried	before	

• Olive	oil	enhances	the	flavor	of	certain	foods	and	may	contribute	to	
increasing	vegetable	 intake

• Pasta	is	also	related	to	a	higher	intake	of	vegetables

• Increase	of	legumes	such	as	lentils,	beans	and	chickpeas,	 improved	the	
fiber	intake,	which	increased	satiety	contributing	to	control	of	calorie	
intake

The	Good	Results	in	Adherence



Timing of food intake
is important



Glycemic Index

The Mediterranean diet as	a	complex carbohydrate-rich diet

Grains
Glycemic
Index

Whole grain	barley 25

Wheat	berries,	farro 30

Fettucini 32

Spaghetti,	whole	
wheat

42

Spaghetti,	white 46

Brown	rice,	Bulgur 48

Quinoa 53

Oatmeal 55

Vegetables,	Fruits,
Nuts,	Legumes

Glycemic
Index

Hummus 6

Peanuts 7

Chickpeas 10

Lentils 29

Carrots 35

Orange 40

Peach 42

Green	peas 51



Food Timing and Obesity



Timing	of	food	intake	predicts	weight	loss	effectiveness.
Garaulet	M,	et	al.	Int	J	Obes	(Lond).	2013	

Not only the “what” but also the “when”

Before After

W
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gh
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Timing of food intake and weight loss

• Surprisingly, energy intake, dietary 
composition, estimated energy expenditure, 
appetite hormones and sleep duration was 
similar between both groups.



Jakubowicz D,	et	al.,	Obesity 2013.

I have 700 Calories
for breakfast and 

300 for dinner

I have 300 Calories
for breakfast and 

700 for dinner



Same women (n=32) had the same standardized meals during
two weeks but differed in the food timing (13:00 h) EE and at (16:30 h) LE.

Meal timing effects 
on  glucose 

tolerance, substrate 
oxidation and 

circadian-related 
variables: A 
randomized, 

crossover trial.



Decreased resting-
energy expenditure

Decreased
carbohydrates oxidation

blunted daily profile in free 
cortisol

(Similar to stress)

Alterations in daily rhytms of 
body temperature 

Decreased glucose tolerance

Bandin et al., (Garaulet) International Journal of Obesity, 2014

Lean	women after oneweek eating late	suffered from
metabolic alterations that usually characterize obese

women

Eating late



The Glycemic
Index changes
with the time 

of the day



Glycemic index



Morning-evening difference in glucose 
tolerance and pancreatic beta cell response
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MORNING EVENING

AUC120:	P=0.0002
ANOVArm:	P=0.002

AUC120:	P=0.0002
ANOVArm:	P=0.001

AUC120:	P=0.771
ANOVArm:	P=0.992

* *

*
*

*

*
*

*

*

*

*

* AUC120:	P=0.007
ANOVArm:	P=0.004

“Melatonin misalignment”
Daytime melatonin administration impairs 

glucose tolerance in humans (OGTT)
Rubio-Sastre et al., Sleep, 2014





Common	variant	in	MTNR1B	is	associated	with	
increased	risk	of	type	2	diabetes	

• MTNR1B encodes	melatonin	
receptor	1B,	MT2.

• G-allele	of	intronic rs10830963	
is	a	common	variant	in	
MTNR1B	(39%	in	Europeans).

• Among	more	than	60	variants	
associated	with	T2D	and/or	
glycemic traits,	rs10830963	had	
the	most	significant	adverse	
influence	on	the	disposition	
index.	

Lyssenko,	et	al.	2008	Nat	GenetProkopenko,	et	al.	2009	Nat	GenetBouatia-Naji,	et	al.	2009	Nat	GenetJonsson,	et	al.	2013	Diabetes



Exogenous	melatonin	leads	to	worse	glucose	
tolerance	in	carriers	compared	to	non-carriers

MTNR1B

• OGTT	in	nondiabetic,	nonobese,	young	healthy	women.	 Garaulet,	et	al.	2015	Metabolism

Carriers	(CG)

Non-carriers	(CC)

Morning Evening

Melatonin	
/Placebo	pill



We should have
dinner at	least 2	
hours and	a	half
before going to
bed



Plasma	concentrations
Melatonin

3	times	higher melatonin
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Paried t-test AUC: P=0.124

*
*

*

Paried t-test AUC: P=0.024
* Paried T-test: P<0.005

To	have	dinner	late diminish	the	tolerance	to	carbohydrates	
GG	de	MTNR1B
(51% población)

Endogenous	Melatonin

Ravioli	with tomato
EE=19:30	h (4h	and	a	half before going to bed)
LE=22:30	to 23:00	h	(1h	before going to bed)



Sumary
• Carbofobia has no sense in a weight control

• The	goal	is	to	design	a	diet	that	may	be	followed	our	whole	life
• Macronutrient	composition	may	not	be	decisive	in	weight	loss	

effectiveness
• There	are	inter-individual	 responses

• The Mediterranean Diet (including pasta) is a great choice if we want to
lose weight.

• Restrict carbohydrates will result in lower serotonin levels (less hapiness).
• Mediterranean diet is particularly effective on glycemic control
• The Glycemic Index changes with the time of the day
• We should have dinner at least 2 hours and a half before going to bed to

avoid concurrence of melatonin and food


