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Night eating syndrome (NES)

ABSTRACT Night eating syndrome (NES)
is an eating disorder that is primarily ob-
served in obese individuals. NES should
not be overlooked as it is an important
factor contributing to the overall problem
of obesity, in addition to its negative effects
on quality of life. In regards to managing
obesity, NES interferes with the efforts of
obese patients to control their weight as
well as affecting the long-term outcome
of obesity treatments.

Understanding this disorder will contrib-
ute to improved treatment strategies, as
the current recommended therapies are
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accompanied by unpleasant and dis-
couraging side effects. We decided to
focus on the serotonin system because
understanding the molecular biology of
obesity and its associated complications
is an essential step towards developing
effective therapeutic strategies. Through
investigations into the mechanism under-
lying NES, based on the aforementioned
serotonin system, we propose a simple
and effective natural treatment for this
neglected syndrome.

INTRODUCTION As the molecular and bio-
logical aspects of obesity and its associ-
ated complications are continually being
unraveled, treatmentsforobesity are being
identified, including lifestyle modification,
administration of malabsorptive drugs
and antidepressant medications, and
bariatric surgeries. There are many def-
initions of obesity, from increases in the
quantity of adipose tissue and fat content
of adipocytes in the human body to raised
body mass index (BMI). The most recent

definition is inappropriate eating habits
with an excessive intake of calories that
does not correspond to the daily energy
expenditure’. As our understanding of
obesity grows, it can be expected that
novel treatments for this condition and its
associated complications will emerge.

Night eating syndrome (NES) is one of the
most prevalent complications of obesity,
especiallyamong stressed obese women?.
The disorder may in turn affect the man-
agement of obesity and weight con-
trol®. There are controversies regarding
the best possible treatment for helping
NES sufferers®; however, it has been stat-
ed that any treatment should be based on
the best understanding of the disorder®.
NES interferes with weight loss regimens,
causes morning anorexia (preventing
patients from having the most important
meal of the day), and leads to distress or
depression. Hence, the successful treat-
ment of NES will have multiple benefits
for patients.
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Night Eating Syndrome NES was first rec-
ognized in 1955° and has received its
own diagnostic criteria, as follows':

1. Food intake of more than 25% of the daily
calories consumed after the last meal in
the evening (core criterion)

2. Awakening episodes at night to seek
food at least 3 times a week (core criterion)

3. Morning anorexia

As we progressively understand more
abouttheneurologicalmechanismsofNES,
certain medications have been recom-
mended, including selective serotonin
reuptake inhibitors (SSRIs) such as the
recently introduced sertraline*™®, with
several other therapeutic strategies such
as cognitive behavioral therapy requir-
ing further study. It has been reported
that improvements in serotonin function
are associated with alleviation of NES
symptoms*, thus highlighting a promising
therapeutic target for treatment of this
disorder.
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Current methods of treatment (psycho-
therapy or antidepressant medications),
similar to other drug-based therapies,
have been effective for some patients to
some extent’; however, there are accom-
panying pitfalls. These pitfalls include the
high cost of the prescribed medications
(like SSRIs), the social stigma attached to
the patients who are administered these
medications (as SSRIs are referred to as
neuropsychiatric medications), and the
adverse effects of neurological medica-
tions (including nausea, diarrhea, and dry
mouth)'®™, Therefore, there is a pressing
need to develop alternative treatments to
minimize the complications associated
with the current experimental treatments
of NES.

In this manuscript, we aim to describe the
neurobiochemistry of the serotonin sys-
tem and its role in the pathophysiology of
NES. We then introduce some nutritional
interventions, which may be used in the

HYPOTHESIS

Vol. 10, No.1 | 2012 | hypothesisjournal.com


http://www.hypothesisjournal.com
http://creativecommons.org/licenses/by/3.0/
http://creativecommons.org/licenses/by/3.0/
mailto:mailto:dtinanc%40mynet.com?subject=Periodontal%20disease%20and%20systemic%20amyloidosis
http://www.hypothesisjournal.com

Prophylactic diet: A treatment for night eating syndrome

HYPOTHESIS

2/4

Shoar et al.

treatment, or even prevention, of this prev-
alent but neglected syndrome®.

HYPOTHESIS The notion of serotonin
system involvement in NES has emerged
with the therapeutic response of the dis-
ease to sertraline*’®. One study reports
dysfunction of the brain serotonin system
in NES". Using single photon emission
computed tomography, the ratio of sero-
tonin uptake of 6 night eaters was com-
pared with that of 9 healthy controls. The
results showed that NES sufferers had a
higher uptake than healthy controls. On
the other hand, it has been shown that
SSRIs have therapeutic effects on NES
by increasing the synaptic level of sero-
tonin®®. It has been noted that depres-
sion occurs in both obese patients and
those with NES®, and dysfunction of the
serotonin system in the brain has been
shown to play a major role in the pathol-
ogy for depressive symptoms'’. Further,
involvement of the serotonin system in
depressive disorders has been sugges-
ted by findings of reduced plasma levels
of tryptophan (a precursor of serotonin),
decreased cerebrospinal fluid levels of
5-hydroxy indol acetic acid (the principal
metabolite of serotonin in the brain), and
decreased platelet serotonin transporter
binding in depressant individuals™®. Further-
more, post-mortem studies in suicide vic-
tims with a variety of psychiatric disorders
point to decreased concentrations of se-
rotonin and its metabolites in the brain'*.
Hence, a similar mechanism is consid-
ered to underlie the dysfunction of the

serotonin system in depression, obesity,
and NES.

A nutritional approach has been recom-
mended in the treatment of many condi-
tions, such as chronic liver failure? and
metabolic syndromes?'. Nutritional inter-
vention has also been suggested either
as an adjunct to current treatments or as
monotherapy for patients with notable
cardiovascular risk factors or mild hyper-
tension?, as well as a way of improving
tolerance to cancer treatment®.

A number of foods, including cottage
beans,
wheat flour, and potato, are considered

cheese, soy protein, peanuts,

excellent sources of serotonin and its me-
tabolite precursors®. Some insight into
the quantities of serotonin in various
types of food can be found in a study by
Feldman and Lee®, in which they assess-
ed the serotonin concentrations in 80
types of edibles using a highly specific
radioenzymatic assay. In this work, they
elucidated that fruits like plantain (the
central part containing the seeds), pine-
apple (the soft edible edge), banana (the
central part containing the seeds), kiwi
fruit, plums, and tomatoes have high con-
centrations of serotonin. Nuts belonging
to the walnut or hickory family (like but-
ternuts, black walnuts, English walnuts,
shagbark hickory nuts, mocker nut hicko-
ry nuts, pecans, and sweet pignuts) were
also found to contain high serotonin
levels. Udenfriend et al. reported that av-
ocado and eggplant contain high con-
centrations of serotonin®, and another

study demonstrated that tomato and
cherry tomato are also rich in this mole-
cule?. Interestingly, some of these carbo-
hydrates aid the entry of tryptophan into
the brain by increasing the serum insu-
lin level, which in turn suppresses other
amino acids competing with tryptophan
to enter the brain®%; hence, this may lead
to an increase in the levels of serotonin
precursor.

Based on the aforementioned evidence,
we hypothesized that introducing nu-
tritional sources like banana, kiwi, pine-
apple, and nuts into the daily diet of obese
patients, especially those who suffer from
NES, could lead to an increase in the
serotonin levels in the central nervous
system. Such dietary interventions could
contribute to the treatment and, to some
degree, to the prevention of the disorder
by natural means.

EVALUATION OF THE HYPOTHESIS The
efficacy and safety of this proposed
new treatment as a sole or combination
therapy for patients with NES should be
evaluated in depth by performing a ran-
domized clinical trial. As the proposed
treatment consists chiefly of natural re-
sources, it would appear to be free of ma-
jor adverse events in patients with NES
who are otherwise healthy.

Individuals already diagnosed with NES
should be included in such a study.
Primary features and patient characteris-
tics along with the severity of NES should
be recorded separately for each patient.
In addition, the number of episodes of

NES per week, the amount of calories
consumed at each episode, and weight
gain, weight loss, or weight control (accor-
ding to the interfering effects of NES)
should be recorded.

To assess the efficacy and safety of nutri-
tional intervention, patients should be
randomized to either the diet group (treat-
ment based on prophylactic adminis-
tration of edibles high in serotonin be-
fore bedtime) or the medication group
(SSRls); each group would then be fol-
lowed up at regular intervals for assess-
ment of food-seeking episodes during
nocturnal sleep, the amount of calories
consumed each night, and the outcome
of any weight loss program within a 6-12
month period.

Data could then be compared between
the two groups before and after nutritional
intervention or medication therapy to de-
termine the benefits and disadvantages
of each approach. Patient satisfaction,
disadvantages, and cost effectiveness
should be taken into account when inter-
preting the results to secure a global
recommendation.

DISCUSSION According to the currently
available evidence, we propose that
adding natural foods with high concen-
trations of serotonin and tryptophan
(tryptophan is hydroxylated to 5-hydroxy-
tryptophan which is then decarboxylated
to 5-hydroxytryptamine and finally to se-
rotonin) to the daily diets of patients with
NES could be beneficial in treating the

syndrome and decreasing associated
complications.

Current evidence suggests that serotonin
plays an important role in sleep regulation
and appetite’?, both of which are im-
paired in NES. Moreover, obesity and NES
are associated with depression, which
has a similar underlying mechanism of
impairment of the serotonin system' .
The suggested fruits and vegetables are
rich in vitamins, minerals, and other es-
sential nutrients while lacking harmful
dietary agents (saturated fat and high
glycemic components), highlighting their
value as a dietary treatment for obese
patients® or those with NES®. In some cul-
tures, using psychiatric medications is
considered a stigma, and patient compli-
ance in taking prescribed medication is
an issue'®!". Nutritional therapy is not ham-
pered by such a stigma or compliance
issues, and usually has none of the ad-
verse effects that are commonly reported
in drug therapy™2.

Nutritional treatment has been widely ad-
dressed in the published literature'?0232.2.
%82 |t has not been confined to metabolic
and eating disorders, but also includes
other medical conditions such as liver
diseases, hypertension, and depression,
which are usually treated chiefly by
pharmacological regimens!2022%:30-31 " |n
their study, Matsumoto et al. treated a
66-year-old cirrhotic patient with a low
glycemic index liquid and demonstrated
a significant improvement in insulin sen-
sitivity®'. Lifestyle modifications including
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Table 1. Natural foods and their metabolite content

FAMILY

FOOD

CONTENT

STUDY

1 Fruits

Plantains
Pineapples
Bananas
Kiwi fruit
Plums
Avocado
Eggplant

Serotonin, Melatonin

Feldman et al.?
Udenfriend et al.?®
Ly et al.?”

2 Vegetables

Cherry tomato
Spinach
Chinese
cabbage

Hot peppers
Potato

Serotonin, Tryptophan

Feldman et al.?
Udenfriend et al.?®
Ly et al.?”
Feldman et al.

3 Nuts

Walnut
Butternut
Peanut
Butternuts
Black walnuts
English
walnuts

Shagbark hick-

ory nuts
Mocker nut
Hickory nuts
Pecans
Sweet pignuts

Serotonin, Tryptophan

Feldman et al.?
Udenfriend et al.?®
Ly etal.?”
Feldman et al.®

4 Other

Soybeans
Pumpkin
seeds
Parmesan
cheese
Sesame seeds
Cheddar
cheese
Wheat flour

Serotonin, Tryptophan

Feldman et al.®
Udenfriend et al.?®
Ly etal.®
Feldman et al.?

changes in dietary habits for patients with
high cardiovascular risks have been
shown to control mild hypertension with-
out any need for pharmacological inter-
vention?. Further, supplementation with
omega-3 fatty acids may improve treat-
ment tolerance in cancer patients with
malnutrition from the anorexia-cachexia
syndrome®. Even simple diets solely
enriched by trace elements and amino
acids have improved liver function of
patients diagnosed with chronic liver fail-
ure?. However, to our knowledge, such
approaches have never been studied in
a clinical setting nor have they even been
considered as a potential alternative by
the experts of this field.

The role of serotonin dysfunction in NES
has been highlighted by recently intro-
duced drugs for its treatment that act on
the pathways of serotonin metabolism.
These drugs (such as sertraline) reinforce
the serotonin content of the intercellular
space of the nervous system, especially
the mid-brain, allowing more powerful ac-
tion of this neuro-intermediate™"*%7. The
aim of the proposed study is to evaluate
whether the function of the serotonin sys-
tem could be enriched by including these
resources in the daily diet of patients with
NES and whether this would be effective
in controlling the abnormal eating epi-
sodes associated with NES. The poten-
tial benefits could lead to better manage-
ment of obesity along with a possible
decrease in NES-related distress. Nutri-
tional interventions, when compared with

SSRIs and similar medications for NES,
are cheaper and more accessible, and
lack the discouraging side effects and
stigma associated with these psychiatric-
ally classified drugs, as well as providing
other benefits associated with the con-
sumption of natural fruits and vegetables.

Thus, we recommend using edibles with
high serotonin levels (for examples, see
Table 1) for controlling and even prevent-
ing NES. This treatment is hypothesized
to be a competitive alternative even if
does not exceed the benefits of the wide-
ly applied drug treatments. However, fur-
ther human studies are required to as-
sess our suggestion and its relevance for
global application. Although deceptively
simple, we are hopeful that this could be
a powerful treatment for this complicated
disorder.

CONCLUSION We would like to draw the
attention of medical societies and phy-
sicians involved in the management of
patients with eating disorders and obesity
to NES, as it is a common, but neglected,
syndrome. Changes to the diets of pa-
tients to include small amounts of healthy
serotonin-containing foods should be
recommended, enabling patients to enjoy
the benefits of these natural resources.
We propose that trying such regimens
will help in developing NES treatments as
well as help the patients feel cared for.H
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