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In the 21st century, the framework of biomedical 
research and clinical practice has begun to shift 
away from universal models of disease that gen-
eralize from close examination of diseased parts 
(organs, tissues, cells, or molecules) toward an 
approach that celebrates “personalized medicine” 
and focuses, at least nominally, on the whole 
person as a unit of analysis. Superficially, this 
transition appears to mark a return to the early 
modern conception of the patient as “sick per-
son,” whose disease was considered inseparable 
from his or her complex constitutional inheri-
tance and lived experience.1

Yet in practice, personalized medicine still 
tends to reduce the patient to a collection of 
precise molecular sequences with detailed clini-
cal phenotyping (“precision medicine”). As bio-
medical research and clinical practice try to as-
semble these atomized pieces into meaningful 
wholes, the process of putting the patient back 
together again has proven to be highly complex.

One disappointment of the postgenomic age 
is how little the Human Genome Project has 
taught us to date about human disease.2 Only a 
small minority of diseases are caused by mono-
genic (or oligogenic) disorders. Instead, complex 
interactions among numerous genetic and envi-
ronmental factors determine disease phenotype. 
These observations, coupled with the increasing 
availability of bioinformatic data and high-
throughput interaction screening, have led to 
calls for a new science of “network medicine” 
focused on the interrelational structures emerg-
ing from complex interactions among genes, 
proteins, internal milieu, and external environ-
ment.3 Network biologists echo a lineage of criti-
cal medical history, sociology, and anthropology 
that has long argued that biomedical reduction-
ism misses crucial aspects of the etiology, 

pathobiology, prognosis, and treatment of hu-
man disease.

Critiques of reductionism by clinicians and 
social scientists and those from network biolo-
gy, systems biology, bioinformatics, and com-
plexity science seem to ignore each other almost 
completely. A potentially productive intersection 
between the two intellectual streams, however, 
has important implications for our post-omic 
future.

The Appeal of Reduc tionism

Although reductionism in scientific thought can 
be traced back to Descartes’s materialism or 
even Democritus’s atomism, a formal consider-
ation of reductionism in the modern philosophy 
of science was perhaps most clearly articulated 
in Nagel’s 1949 essay, “The Meaning of Reduc-
tion in the Natural Sciences,” which described 
reduction as the clarification of one field using 
the tools of another, more fundamental, field 
— for example, the explication of biologic phe-
nomena using the principles of physics.4 Subse-
quent debates over reductionism in the physical 
sciences addressed the question of whether one 
science can be “reduced” to another or whether 
independent fields of knowledge display irreduc-
ible or emergent properties.5

Reductionism in medical science and prac-
tice, however, is often equated with older con-
ceptions of disease as something that can be 
separated from the sick person and scrutinized 
with successively finer analytic tools.6 This onto-
logic approach to disease — studying diseases 
as knowable categories that exist in the world 
— was at the heart of the empirical observation 
championed in the 17th century by Thomas 
Sydenham, who maintained that to discover spe-

The New England Journal of Medicine 
Downloaded from nejm.org on February 13, 2018. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 

Equilibrio tra le visioni della medicina:
riduzionistica e olistica



In evoluzione la Medicina del Futuro

CELLULA

MOLECOLE

M e d i c i n e  a n d  S o c i e t y

T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

n engl j med 377;25 nejm.org December 21, 2017 2493

Debra Malina, Ph.D., Editor

Putting the Patient Back Together — Social Medicine, Network 
Medicine, and the Limits of Reductionism

Jeremy A. Greene, M.D., Ph.D., and Joseph Loscalzo, M.D., Ph.D.

In the 21st century, the framework of biomedical 
research and clinical practice has begun to shift 
away from universal models of disease that gen-
eralize from close examination of diseased parts 
(organs, tissues, cells, or molecules) toward an 
approach that celebrates “personalized medicine” 
and focuses, at least nominally, on the whole 
person as a unit of analysis. Superficially, this 
transition appears to mark a return to the early 
modern conception of the patient as “sick per-
son,” whose disease was considered inseparable 
from his or her complex constitutional inheri-
tance and lived experience.1

Yet in practice, personalized medicine still 
tends to reduce the patient to a collection of 
precise molecular sequences with detailed clini-
cal phenotyping (“precision medicine”). As bio-
medical research and clinical practice try to as-
semble these atomized pieces into meaningful 
wholes, the process of putting the patient back 
together again has proven to be highly complex.

One disappointment of the postgenomic age 
is how little the Human Genome Project has 
taught us to date about human disease.2 Only a 
small minority of diseases are caused by mono-
genic (or oligogenic) disorders. Instead, complex 
interactions among numerous genetic and envi-
ronmental factors determine disease phenotype. 
These observations, coupled with the increasing 
availability of bioinformatic data and high-
throughput interaction screening, have led to 
calls for a new science of “network medicine” 
focused on the interrelational structures emerg-
ing from complex interactions among genes, 
proteins, internal milieu, and external environ-
ment.3 Network biologists echo a lineage of criti-
cal medical history, sociology, and anthropology 
that has long argued that biomedical reduction-
ism misses crucial aspects of the etiology, 

pathobiology, prognosis, and treatment of hu-
man disease.

Critiques of reductionism by clinicians and 
social scientists and those from network biolo-
gy, systems biology, bioinformatics, and com-
plexity science seem to ignore each other almost 
completely. A potentially productive intersection 
between the two intellectual streams, however, 
has important implications for our post-omic 
future.

The Appeal of Reduc tionism

Although reductionism in scientific thought can 
be traced back to Descartes’s materialism or 
even Democritus’s atomism, a formal consider-
ation of reductionism in the modern philosophy 
of science was perhaps most clearly articulated 
in Nagel’s 1949 essay, “The Meaning of Reduc-
tion in the Natural Sciences,” which described 
reduction as the clarification of one field using 
the tools of another, more fundamental, field 
— for example, the explication of biologic phe-
nomena using the principles of physics.4 Subse-
quent debates over reductionism in the physical 
sciences addressed the question of whether one 
science can be “reduced” to another or whether 
independent fields of knowledge display irreduc-
ible or emergent properties.5

Reductionism in medical science and prac-
tice, however, is often equated with older con-
ceptions of disease as something that can be 
separated from the sick person and scrutinized 
with successively finer analytic tools.6 This onto-
logic approach to disease — studying diseases 
as knowable categories that exist in the world 
— was at the heart of the empirical observation 
championed in the 17th century by Thomas 
Sydenham, who maintained that to discover spe-

The New England Journal of Medicine 
Downloaded from nejm.org on February 13, 2018. For personal use only. No other uses without permission. 

 Copyright © 2017 Massachusetts Medical Society. All rights reserved. 

Medicine and Society

n engl j med 377;25 nejm.org December 21, 2017 2497

Another property of biologic networks is 
“emergence”: their behavior cannot be predicted 
on the basis of a reductionist understanding of 
their component parts. Like an electrical circuit’s 
behavior, that of a biologic network depends on 
the architectural connections among its elements. 
For decades, investigators have focused on one 
gene, transcription factor, or enzyme, gleaning 
a thorough understanding of its function but 
rarely in the context in which it normally oper-
ates. Before the -omic revolution, this approach 
reflected our limited knowledge of biologic net-
works’ elements and the limitations of quantita-
tive and computing methods. In the past decade, 
however, these limitations have diminished, and 
a holistic study of network medicine has become 
more achievable.3,19

 Toward a Biosocial 
Understanding of Disease

The arc we have traced from holism to reduction-
ism and back again is not a full circle. It has been 
affected by other, more linear developments of 
disciplinary fragmentation and increasing tech-
nological dependence in the biomedical sciences. 
We propose that any strict distinction between 
holism and reductionism in medicine is now 
doubly complicated by critiques from network 
science and from clinical and social sciences 
(Fig. 2). To speak of any whole is to define the 
parts as well: the holistic vision of network 
medicine is itself dependent on a field of atom-
ized parts, including genes, proteins, digital data 
sources, and computational infrastructures.2 Yet 
with an appreciation of these limitations and a 
sustained commitment to asking what is being 
rendered invisible, as well as visible, by any given 
network model, a biosocial approach to medicine 
promises increased understanding and predict-
ability of the complexity governing human biol-
ogy and disease.

Network science could help us understand 
human disease at both micro and macro lev-
els.25-27  Yet it is limited by decisions about what 
is included in, and excluded from, the data sets it 
uses. Network analyses of disease and treatment 
have provided insights into novel approaches to 
disease classification,28  the identification of in-
flammatory network determinants of many 
chronic diseases and infection outcomes,29,30  and 
polypharmaceutical treatment strategies and oth-

erwise-unpredictable drug side effects.31,32 These 
studies illustrate that complex disease cannot be 
viewed as caused by a single gene or gene prod-
uct that can be targeted in drug development.

Network analysis can also potentiate an un-
derstanding of the social and political contexts 

Figure 2. Network Medicine — From Molecular 
Reductionism to Postgenomic Holism.
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Perche? Questo tipo di GRASSI 
non li possiamo preparare

proteine

GRASSIcarboidrati

I grassi in equilibrio nel carrello della spesa
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OMEGA-3



Si chiama SINDROME DA DEFICIENZA DI ACIDI GRASSI ESSENZIALI

SINTOMI:
• Derma&& e vari problemi dermatologici inclusi capelli e mucose (secchezza, 

prurito, ipercheratosi, mucose sensibili, perdita capelli)
• Allergie
• Susce<bilita’ infezioni
• Problemi di memoria, sonno, umore e psichici
• Problemi dislipidemici e rapporto colesterolo/HDL
• Epatosteatosi
• Infer&lita’

PER I BAMBINI: ritardi o DIFETTI di crescita fisica e cogniBva, difeF
comportamentali, disturbi metabolici in tuF i distreF

Cosa accade se non li mangiamo adeguatamente
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I grassi in equilibrio SEMPRE!
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Ø Libertà di scelta
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Con l’alimentazione 
moderna si è creato un  
eccesso di grassi saturi 
e omega-6

Purtroppo  ORA siamo in SQUILIBRIO

ALIMENTAZIONE AGRICOLA

ALIMENTAZIONE INDUSTRIALE



La membrana cellulare 
accumula grassi che 
causano un aumento di 
rigidità e di stimoli 
infiammatori

Squilibrio che genera rigidità & infiammazione
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Aumento di grassi omega-6: 
Maggiori zone di reattività
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Aumento di grassi omega-6: 
AUMENTO INFIAMMAZIONE

OLIO SATURI MONOINSATURI OMEGA-6 OMEGA-3

OLIVA 8% 75% 15% 2%

GIRASOLE 10% 29% 60% 1%

PALMA 50% 40% 10% --

LINO 10% 18% 15% 57%

SOIA 15% 21% 64% --

CANAPA 9% 15% 56% 7%

COLZA 6% 65% 20% 9%

COCCO 91% 7% 2% --

MAIS 15% 35% 49% 1%

Attenzione alle fonti di grassi omega-6

Membrana cellulare che perde l’EQUILIBRIO



Accelera invecchiamento: 
INFLAMMAGING

Infiammazione: dalla cellula all’insorgenza di malattie



INFLAMMAGING e CARENZA OMEGA-3 
se si escludono alcuni alimenti (pesce, alghe)

totale 117
vegetariano 123
vegano 54
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Perdita di equilibrio nelle diete «esclusive»

SOGGETTI 177
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Cambiare abitudini alimentari
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ABSTRACT

The brain is a lipid-rich organ where docosahexaenoic acid (DHA) is enriched and where eicosapentaenoic acid (EPA) may have anti-
inflammatory effects. The potential role for n–3 (v-3) fatty acids such as DHA and EPA in the prevention of cognitive decline, including
Alzheimer’s disease (AD) has attracted major interest for the past 20 y. This review presents our understanding of recent observational,
interventional, and experimental studies, with the aim of providing some answers to the following question: Can n–3 FA intake modulate
cognitive function during aging? In longitudinal observation studies we mainly observe inverse relations between fish intake or serum
concentrations of DHA and cognitive impairment. Intervention studies of EPA and DHA supplementation in healthy old individuals have been
negative so far (i.e., after up to 2 years of treatment, no differences in cognitive decline between treated and nontreated participants have been
observed). In studies that provided EPA and DHA to adults with mild cognitive impairment or age-related cognitive impairment the data seem to
be positive. However, when patients with established AD were supplemented with EPA and DHA it appears no benefit was gained. For studies
on healthy individuals, a major concern is that the treatment periods may have been too short. There might also be subgroup effects because of
the carriage of apolipoprotein Ee4 alleles or risk factor burden. Experimental studies appear to be consistently positive (i.e., n–3 FA
supplementation in rodents over a substantial portion of their lives reduces amyloid-b deposition and hippocampal neuron loss and improves
cognitive functioning). We are getting closer to providing evidence-based recommendations on fish and fish oil intake to facilitate memory
function during old age. In the meantime it is advised to follow the general CDC dietary recommendations of 2–3 fish meals per week or
the equivalent intake of long chain n–3 fatty acids, particularly DHA. Adv. Nutr. 4: 672–676, 2013.

Introduction
The brain is highly enriched in lipids. Thus, it is reasonable
to assume that the composition of fatty acids in the brain has
relevance for brain functions, including cognition and neu-
ropsychiatric development. The content of DHA (22:6n–3)
in the human brain generally increases with age over the first
2 decades and then levels off (1). In 1991 it was reported (2)
that DHA as well as arachidonic acid (ARA7; 20:4n–6) and
its elongation product, adrenic acid (22:4n–6), were all

greatly decreased in various phosphoglyceride fractions
[e.g., phosphatidylcholine (PC) and phosphatidylethanola-
mine (PE)] in 4 areas of the brain with Alzheimer’s disease
(AD) and in the frontal cortex (2). Whether such changes
are causal or consequential effects with regard to cognitive
function cannot be determined from observational studies.
However, these observations clearly indicate interesting pos-
sible relations between FAs and cognition and dementia
disorders.

To understand potential effects from FA intake, we need
to rely on the combined evaluation of observational, inter-
ventional, and experimental studies. Epidemiological stud-
ies, whether cross-sectional or longitudinal, may use fish
intake or FA profiles in tissues (e.g., blood or adipose tissue)

7 Abbreviations used: Ab, amyloid-b; AD, Alzheimer’s disease; ARA, arachidonic acid; GM,
gray matter; MCI, mild cognitive impairment; MMSE, Mini Mental State Examination; PC,
phosphatidylcholine; PE, phosphatidylethanolamine; PS, phosphatidylserine; RCT,
randomized controlled trial; WM, white matter.

1 Presented at the symposium “Nutritional Prevention of Cognitive Decline” held 25 April
2012 at the American Society of Nutrition Scientific Sessions and Annual Meeting at
Experimental Biology 2012 in San Diego, CA. The symposium was sponsored by the
American Society for Nutrition, Nutrition Epidemiology RIS, and a grant from the Office of
Dietary Supplements at NIH.

2 A summary of the symposium “Nutritional Prevention of Cognitive Decline” was published
in the September 2012 issue of Advances in Nutrition.

3 Author disclosures: T. Cederholm and J. Palmblad, no conflicts of interest. N. Salem is
employed by a company that produces and sells essential fatty acids, including the n–3
fatty acids EPA and DHA.
* To whom correspondence should be addressed. E-mail: tommy.cederholm@pubcare.uu.se.

672 ã2013 American Society for Nutrition. Adv. Nutr. 4: 672–676, 2013; doi:10.3945/an.113.004556.
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observed). In studies that provided EPA and DHA to adults with mild cognitive impairment or age-related cognitive impairment the data seem to
be positive. However, when patients with established AD were supplemented with EPA and DHA it appears no benefit was gained. For studies
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Introduction
The brain is highly enriched in lipids. Thus, it is reasonable
to assume that the composition of fatty acids in the brain has
relevance for brain functions, including cognition and neu-
ropsychiatric development. The content of DHA (22:6n–3)
in the human brain generally increases with age over the first
2 decades and then levels off (1). In 1991 it was reported (2)
that DHA as well as arachidonic acid (ARA7; 20:4n–6) and
its elongation product, adrenic acid (22:4n–6), were all

greatly decreased in various phosphoglyceride fractions
[e.g., phosphatidylcholine (PC) and phosphatidylethanola-
mine (PE)] in 4 areas of the brain with Alzheimer’s disease
(AD) and in the frontal cortex (2). Whether such changes
are causal or consequential effects with regard to cognitive
function cannot be determined from observational studies.
However, these observations clearly indicate interesting pos-
sible relations between FAs and cognition and dementia
disorders.

To understand potential effects from FA intake, we need
to rely on the combined evaluation of observational, inter-
ventional, and experimental studies. Epidemiological stud-
ies, whether cross-sectional or longitudinal, may use fish
intake or FA profiles in tissues (e.g., blood or adipose tissue)

7 Abbreviations used: Ab, amyloid-b; AD, Alzheimer’s disease; ARA, arachidonic acid; GM,
gray matter; MCI, mild cognitive impairment; MMSE, Mini Mental State Examination; PC,
phosphatidylcholine; PE, phosphatidylethanolamine; PS, phosphatidylserine; RCT,
randomized controlled trial; WM, white matter.

1 Presented at the symposium “Nutritional Prevention of Cognitive Decline” held 25 April
2012 at the American Society of Nutrition Scientific Sessions and Annual Meeting at
Experimental Biology 2012 in San Diego, CA. The symposium was sponsored by the
American Society for Nutrition, Nutrition Epidemiology RIS, and a grant from the Office of
Dietary Supplements at NIH.

2 A summary of the symposium “Nutritional Prevention of Cognitive Decline” was published
in the September 2012 issue of Advances in Nutrition.

3 Author disclosures: T. Cederholm and J. Palmblad, no conflicts of interest. N. Salem is
employed by a company that produces and sells essential fatty acids, including the n–3
fatty acids EPA and DHA.
* To whom correspondence should be addressed. E-mail: tommy.cederholm@pubcare.uu.se.

672 ã2013 American Society for Nutrition. Adv. Nutr. 4: 672–676, 2013; doi:10.3945/an.113.004556.

D
ow

nloaded from
 https://academ

ic.oup.com
/advances/article-abstract/4/6/672/4595574 by C

N
R

 user on 10 M
arch 2019

Effetto di DHA da fonti alimentari regolarmente presenti nella dieta
PRESERVANO dal declino cognitivo

Raccomandazione EFSA: 
assumere 100-200 mg al giorno di DHA da alimenti



REVIEWS FROM ASN EB 2013 SYMPOSIA

v-3 Fatty Acids in the Prevention of Cognitive
Decline in Humans1–3

Tommy Cederholm,4* Norman Salem Jr,5 and Jan Palmblad6
4Clinical Nutrition and Metabolism, Uppsala University, and Department of Geriatric Medicine, Uppsala University Hospital, Sweden;
5Nutritional Lipids, DSM Nutritional Products, Columbia, MD; and 6Department of Medicine, Karolinska Institutet, Karolinska University
Hospital Huddinge, Stockholm, Sweden

ABSTRACT

The brain is a lipid-rich organ where docosahexaenoic acid (DHA) is enriched and where eicosapentaenoic acid (EPA) may have anti-
inflammatory effects. The potential role for n–3 (v-3) fatty acids such as DHA and EPA in the prevention of cognitive decline, including
Alzheimer’s disease (AD) has attracted major interest for the past 20 y. This review presents our understanding of recent observational,
interventional, and experimental studies, with the aim of providing some answers to the following question: Can n–3 FA intake modulate
cognitive function during aging? In longitudinal observation studies we mainly observe inverse relations between fish intake or serum
concentrations of DHA and cognitive impairment. Intervention studies of EPA and DHA supplementation in healthy old individuals have been
negative so far (i.e., after up to 2 years of treatment, no differences in cognitive decline between treated and nontreated participants have been
observed). In studies that provided EPA and DHA to adults with mild cognitive impairment or age-related cognitive impairment the data seem to
be positive. However, when patients with established AD were supplemented with EPA and DHA it appears no benefit was gained. For studies
on healthy individuals, a major concern is that the treatment periods may have been too short. There might also be subgroup effects because of
the carriage of apolipoprotein Ee4 alleles or risk factor burden. Experimental studies appear to be consistently positive (i.e., n–3 FA
supplementation in rodents over a substantial portion of their lives reduces amyloid-b deposition and hippocampal neuron loss and improves
cognitive functioning). We are getting closer to providing evidence-based recommendations on fish and fish oil intake to facilitate memory
function during old age. In the meantime it is advised to follow the general CDC dietary recommendations of 2–3 fish meals per week or
the equivalent intake of long chain n–3 fatty acids, particularly DHA. Adv. Nutr. 4: 672–676, 2013.

Introduction
The brain is highly enriched in lipids. Thus, it is reasonable
to assume that the composition of fatty acids in the brain has
relevance for brain functions, including cognition and neu-
ropsychiatric development. The content of DHA (22:6n–3)
in the human brain generally increases with age over the first
2 decades and then levels off (1). In 1991 it was reported (2)
that DHA as well as arachidonic acid (ARA7; 20:4n–6) and
its elongation product, adrenic acid (22:4n–6), were all

greatly decreased in various phosphoglyceride fractions
[e.g., phosphatidylcholine (PC) and phosphatidylethanola-
mine (PE)] in 4 areas of the brain with Alzheimer’s disease
(AD) and in the frontal cortex (2). Whether such changes
are causal or consequential effects with regard to cognitive
function cannot be determined from observational studies.
However, these observations clearly indicate interesting pos-
sible relations between FAs and cognition and dementia
disorders.

To understand potential effects from FA intake, we need
to rely on the combined evaluation of observational, inter-
ventional, and experimental studies. Epidemiological stud-
ies, whether cross-sectional or longitudinal, may use fish
intake or FA profiles in tissues (e.g., blood or adipose tissue)

7 Abbreviations used: Ab, amyloid-b; AD, Alzheimer’s disease; ARA, arachidonic acid; GM,
gray matter; MCI, mild cognitive impairment; MMSE, Mini Mental State Examination; PC,
phosphatidylcholine; PE, phosphatidylethanolamine; PS, phosphatidylserine; RCT,
randomized controlled trial; WM, white matter.

1 Presented at the symposium “Nutritional Prevention of Cognitive Decline” held 25 April
2012 at the American Society of Nutrition Scientific Sessions and Annual Meeting at
Experimental Biology 2012 in San Diego, CA. The symposium was sponsored by the
American Society for Nutrition, Nutrition Epidemiology RIS, and a grant from the Office of
Dietary Supplements at NIH.

2 A summary of the symposium “Nutritional Prevention of Cognitive Decline” was published
in the September 2012 issue of Advances in Nutrition.

3 Author disclosures: T. Cederholm and J. Palmblad, no conflicts of interest. N. Salem is
employed by a company that produces and sells essential fatty acids, including the n–3
fatty acids EPA and DHA.
* To whom correspondence should be addressed. E-mail: tommy.cederholm@pubcare.uu.se.

672 ã2013 American Society for Nutrition. Adv. Nutr. 4: 672–676, 2013; doi:10.3945/an.113.004556.

D
ow

nloaded from
 https://academ

ic.oup.com
/advances/article-abstract/4/6/672/4595574 by C

N
R

 user on 10 M
arch 2019

REVIEWS FROM ASN EB 2013 SYMPOSIA

v-3 Fatty Acids in the Prevention of Cognitive
Decline in Humans1–3

Tommy Cederholm,4* Norman Salem Jr,5 and Jan Palmblad6
4Clinical Nutrition and Metabolism, Uppsala University, and Department of Geriatric Medicine, Uppsala University Hospital, Sweden;
5Nutritional Lipids, DSM Nutritional Products, Columbia, MD; and 6Department of Medicine, Karolinska Institutet, Karolinska University
Hospital Huddinge, Stockholm, Sweden

ABSTRACT

The brain is a lipid-rich organ where docosahexaenoic acid (DHA) is enriched and where eicosapentaenoic acid (EPA) may have anti-
inflammatory effects. The potential role for n–3 (v-3) fatty acids such as DHA and EPA in the prevention of cognitive decline, including
Alzheimer’s disease (AD) has attracted major interest for the past 20 y. This review presents our understanding of recent observational,
interventional, and experimental studies, with the aim of providing some answers to the following question: Can n–3 FA intake modulate
cognitive function during aging? In longitudinal observation studies we mainly observe inverse relations between fish intake or serum
concentrations of DHA and cognitive impairment. Intervention studies of EPA and DHA supplementation in healthy old individuals have been
negative so far (i.e., after up to 2 years of treatment, no differences in cognitive decline between treated and nontreated participants have been
observed). In studies that provided EPA and DHA to adults with mild cognitive impairment or age-related cognitive impairment the data seem to
be positive. However, when patients with established AD were supplemented with EPA and DHA it appears no benefit was gained. For studies
on healthy individuals, a major concern is that the treatment periods may have been too short. There might also be subgroup effects because of
the carriage of apolipoprotein Ee4 alleles or risk factor burden. Experimental studies appear to be consistently positive (i.e., n–3 FA
supplementation in rodents over a substantial portion of their lives reduces amyloid-b deposition and hippocampal neuron loss and improves
cognitive functioning). We are getting closer to providing evidence-based recommendations on fish and fish oil intake to facilitate memory
function during old age. In the meantime it is advised to follow the general CDC dietary recommendations of 2–3 fish meals per week or
the equivalent intake of long chain n–3 fatty acids, particularly DHA. Adv. Nutr. 4: 672–676, 2013.

Introduction
The brain is highly enriched in lipids. Thus, it is reasonable
to assume that the composition of fatty acids in the brain has
relevance for brain functions, including cognition and neu-
ropsychiatric development. The content of DHA (22:6n–3)
in the human brain generally increases with age over the first
2 decades and then levels off (1). In 1991 it was reported (2)
that DHA as well as arachidonic acid (ARA7; 20:4n–6) and
its elongation product, adrenic acid (22:4n–6), were all

greatly decreased in various phosphoglyceride fractions
[e.g., phosphatidylcholine (PC) and phosphatidylethanola-
mine (PE)] in 4 areas of the brain with Alzheimer’s disease
(AD) and in the frontal cortex (2). Whether such changes
are causal or consequential effects with regard to cognitive
function cannot be determined from observational studies.
However, these observations clearly indicate interesting pos-
sible relations between FAs and cognition and dementia
disorders.

To understand potential effects from FA intake, we need
to rely on the combined evaluation of observational, inter-
ventional, and experimental studies. Epidemiological stud-
ies, whether cross-sectional or longitudinal, may use fish
intake or FA profiles in tissues (e.g., blood or adipose tissue)

7 Abbreviations used: Ab, amyloid-b; AD, Alzheimer’s disease; ARA, arachidonic acid; GM,
gray matter; MCI, mild cognitive impairment; MMSE, Mini Mental State Examination; PC,
phosphatidylcholine; PE, phosphatidylethanolamine; PS, phosphatidylserine; RCT,
randomized controlled trial; WM, white matter.

1 Presented at the symposium “Nutritional Prevention of Cognitive Decline” held 25 April
2012 at the American Society of Nutrition Scientific Sessions and Annual Meeting at
Experimental Biology 2012 in San Diego, CA. The symposium was sponsored by the
American Society for Nutrition, Nutrition Epidemiology RIS, and a grant from the Office of
Dietary Supplements at NIH.

2 A summary of the symposium “Nutritional Prevention of Cognitive Decline” was published
in the September 2012 issue of Advances in Nutrition.

3 Author disclosures: T. Cederholm and J. Palmblad, no conflicts of interest. N. Salem is
employed by a company that produces and sells essential fatty acids, including the n–3
fatty acids EPA and DHA.
* To whom correspondence should be addressed. E-mail: tommy.cederholm@pubcare.uu.se.

672 ã2013 American Society for Nutrition. Adv. Nutr. 4: 672–676, 2013; doi:10.3945/an.113.004556.

D
ow

nloaded from
 https://academ

ic.oup.com
/advances/article-abstract/4/6/672/4595574 by C

N
R

 user on 10 M
arch 2019

Effetto di DHA da fonti alimentari regolarmente presenti nella dieta
PRESERVANO dal declino cognitivo

Raccomandazione EFSA: 
assumere 100-200 mg al giorno di DHA da alimen]

SUPPLEMENTAZIONI MIRATE AL RECUPERO DELL’EQUILIBRIO DI MEMBRANA



Come considerate i grassi? Sono necessari?

Ci sono grassi buoni e grassi cattivi?

Rifacciamo la domanda iniziale 





Progetto per diffondere l’importanza dei grassi



Dal Passato al Futuro: Centenario CNR



Sia il cibo la tua medicina
preventiva, personalizzata e

sostenibile, e prendi supplementi
solo secondo necessità dopo aver

individuato i tuoi bisogni

Dal Passato al Futuro: Centenario CNR



CI VUOLE UN ATTEGGIAMENTO 
CONSAPEVOLE E PRO-ATTIVO

GRAZIE A TUTTI VOI e 
BUON CAMBIAMENTO!!

Per contatti:
email: carla.ferreri@isof.cnr.it

Buoni propositi per il Nuovo ANNO EQUILIBRIO





• Controllare le etichette nutrizionali
su ogni alimento (QUALITA’ e 
QUANTITA’ dei grassi)

1

• Valutare GRASSI SATURI nei cibi e 
bilanciare omega-6/omega-3, 
secondo il PROFILO (EQUILIBRIO)

2

• Proteggere I GRASSI per 
combinazione con verdure e 
frutta: antiossidanti (PROTEZIONE)

3

Per il CARRELLO della spesa



In pratica: componiamo un carrello virtuoso  
imparando a leggere le etichette!!



IMPARIAMO A LEGGERE le ETICHETTE NUTRIZIONALI

PolinsaturiMonoinsaturi

GRASSI INSATURI = GRASSI TOTALI – GRASSI SATURI= 20,00 g – 10,80 g = 9,2 g

SATURI sono il 50% dei grassi TOTALI 



CONFRONTIAMO le ETICHETTE NUTRIZIONALI

GRASSI INSATURI = GRASSI TOTALI – GRASSI SATURI = 16,3 g – 1,6 g = 14,7 g

SATURI 10 % dei grassi TOTALI
90% insaturi, quindi possiamo accettare 

questo tipo di alimento 
DOBBIAMO ANCHE SAPERE QUALE TIPO 

DI INSATURI ha il prodotto 
(INGREDIENTI)

SATURI sono il 50% dei grassi TOTALI 
50% insaturi. NON si realizza EQUILIBRIO 

tra i 4 Dpi di grassi
NON COMPRIAMO!!!



Cambiare le abitudini e attivare il metabolismo
basandosi sulla condizione personalizzata

FEGATO 
INTESTINO

STRESS
SCELTA DEGLI ALIMENTI
PER I GRASSI CONTENUTI



OLIO OLIVA al posto del BURRO

OLIO DI OLIVA: 70% sono grassi MONOINSATURI

1 cucchiaio =14 g



GRASSI nella dieta

GRASSI in circolo

FIGURA 1 – I grassi assunti dalla dieta entrano nella circolazione 
dopo l’assorbimento. La maggior parte dei grassi assunti sono 

molecole di trigliceridi che si ritrovano poi come trigliceridi 
nella circolazione sanguigna.  

Grassi da oli
ca 80%

OLIO SATURI MONOINSATURI OMEGA-6 OMEGA-3

OLIVA 8% 75% 15% 2%

GIRASOLE 10% 29% 60% 1%

PALMA 50% 40% 10% --

LINO 10% 18% 15% 57%

SOIA 15% 21% 64% --

CANAPA 9% 15% 56% 7%

COLZA 6% 65% 20% 9%

COCCO 91% 7% 2% --

MAIS 15% 35% 49% 1%

VINACCIOLO 10% 18% 72% --

Domanda cruciale: di che grassi abbiamo bisogno?

Replicazione 
del DNA

Duplicazione
cellulare

Reclutamento dei fosfolipidi e 
duplicazione delle membrane

Nel corpo umano adulto si formano 30 trilioni di cellule di ogni tipo (di cui 80% 
sono eritrociti) al giorno1

La membrana cellulare, il doppio foglietto fosfolipidico che delimita le cellule, 
SI FORMA SPONTANEAMENTE.

L’analisi lipidomica di membrana riflette tre aspetti della salute:
stato clinico, metabolismo, ed alimentazione abituale in relazione
allo stato molecolare trovato.

Gli acidi grassi saturi e monoinsaturi 
vengono prodotti dall’organismo 
mediante biosintesi o introdotti mediante 
l’alimentazione. 

Gli acidi grassi polinsaturi (linoleico 
ed alfa-linolenico) non possono essere 
prodotti per via biosintetica e quindi 
devono essere introdotti con la dieta.

Le code dei fosfolipidi sono composte 
di acidi grassi: saturi, monoinsaturi e 
polinsaturi.

ACIDI 

GRASSI 

ESSENZIALI

SATURI

arachidico

linoleico alfa-linolenico

   stearico

  palmitico

erucico oleico

MONOINSATURI

POLINSATURI

2 3

Testa idrofilica

Code idrofobiche

Fosfolipide
(fosfatidilcolina)

L’apporto lipidico deriva dall’alimentazione e dal metabolismo. 

La QUALITÀ dei lipidi è fondamentale per il benessere cellulare. 

IN CASO DI MANCATO APPORTO si verifica la DEFICIENZA DI ACIDI GRASSI ESSENZIALI 

PROTEINE

COLESTEROLO



Tabella 2 – Acidi grassi (in percentuale sui grassi totali) presenti nella frutta secca di utilizzo comune

GRASSI nella dieta

GRASSI in circolo

FIGURA 1 – I grassi assunti dalla dieta entrano nella circolazione 
dopo l’assorbimento. La maggior parte dei grassi assunti sono 

molecole di trigliceridi che si ritrovano poi come trigliceridi 
nella circolazione sanguigna.  

Grassi da frutta secca



Contenuto di grassi in alimenti



L’aiuto dal nutrizionista

Grassi 
saturi da 
equilibrare



L’aiuto dal nutrizionista

Mozzarella
+

salmone
+

pomodoro

Pesce
+

Olio oliva 
+

Spinaci

Mozzarella
+

Olio oliva 
olio lino

+
pomodoro


