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A B S T R A C T

Objective

The aim of this study was to evaluate serum levels of appetite-related hormones (peptide YY3-36, total ghrelin,
leptin and insulin) before and after consumption of a meal in obese women with and without binge eating
episodes and normal weight women.

Methods

Twenty-five women aged 32-50 years were invited to participate in this study, including 9 normal weight
women without binge eating episodes (20-25kg/m2, group 1), 9 obese women with binge eating episodes
( 30kg/m2, group 2), and 7 obese women without binge eating episodes (group 3). Four blood samples were
collected from each participant, one being 60 minutes before and three being 15, 45 and 90 minutes after a
meal. The composition of the meal was 55% carbohydrates, 15% protein and 30% lipids.

Results

Group 3 presented increased HOMA-IR (M=2.5, SD=1.04) when compared with group 1 (M=1.5, SD=0.53)
and group 2 (M=1.8, SD=0.58), p=0.04. Body mass index (p<0.0001), leptin (p<0.0001) and insulin (p=0.01)
were higher in group 3 than in the other groups before and after the meal. Additionally, total ghrelin (p=0.003)
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and PYY3-36 (p=0.02) levels were lower in group 2 than in the other groups before and after the meal. After
adjustment for body mass index, only the lower PYY3-36 level of group 2 remained statistically different from
the other groups (p=0.01).

Conclusion

Our study suggests that lower levels of PYY 3-36 are associated with binge eating in obese women.

Indexing terms: Ghrelin. Insulin. Obesity. PYY 3-36. Binge-eating disorder.

R E S U M O

Objetivo

O objetivo deste estudo foi avaliar, antes e após a refeição, as concentrações séricas de hormônios ligados ao
controle do apetite (peptídeo YY3-36, grelina total, leptina e insulina) em mulheres obesas com e sem episódios
de compulsão alimentar e compará-las às mulheres de peso normal.

Métodos

Vinte e cinco mulheres com idade entre 32 e 50 anos foram convidadas a participar deste estudo, incluindo 9
mulheres com peso normal (20-25kg/m2) sem episódios de compulsão alimentar (grupo 1), 9 mulheres obesas
( 30 kg/m2) com episódios de compulsão alimentar (grupo 2) e 7 mulheres obesas sem episódios de compulsão
alimentar (grupo 3). Foram coletadas quatro amostras de sangue pós-prandiais a 60 minutos (1 hora antes),
bem como 15, 45 e 90 minutos após uma refeição composta de 55% de carboidratos, 15% de proteínas e
30% de lipídeos.

Resultados

O maior HOMA-IR foi observado no grupo 3 (M=2,5, DP=1,04) quando comparado ao grupo 1 (M=1,5,
DP=0,53) e ao grupo 2 (M=1,8, DP=0,58), p=0,04. O índice de massa corporal (p<0,0001), a leptina (p<0,0001)
e a insulina (p=0,01) foram maiores no grupo 3 antes e após a refeição. A grelina total (p=0,003) e o PYY3-36
(p=0,02) foram menores no grupo 2 antes e após a refeição. Após o ajuste do índice de massa corporal,
apenas a baixa concentração de PYY3-36 no grupo 2 manteve-se estatisticamente diferente entre os grupos
(p=0,01).

Conclusão

Este estudo sugere que níveis baixos do PYY-3-36 estejam associados à compulsão alimentar em mulheres
obesas.

Termos de indexação: Grelina. Insulina. Obesidade. PYY 3-36. Transtorno de compulsão alimentar.

I N T R O D U C T I O N

Binge Eating Disorder (BED) is considered
an important risk factor for obesity and also for
the discontinuation of obesity treatment1. According

to the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV)2,
Binge Eating (BE) is characterized by consuming

large amounts of food within a limited period of
time while being less capable of controlling the
episodes.

Although the prevalence of BED diagnoses

in the general population is low, isolated episodes
of BE are more commonly observed in overweight

individuals3, affecting between 30% and 70% of
the overweight population4. In a population-based
study conducted in the city of Rio de Janeiro,
20.6% of the women reported having had BE
episodes in the past 6 months and 11.5%

presented regular BE episodes (twice a week or
more). Also, there was a statistically significant
association between binge eating episodes and

Body Mass Index (BMI) and self-rated health5,6. In
this context, Binge Eating Episodes (BEE) are
commonly reported by obese individuals seeking

weight-loss treatment3.

Obesity is frequently associated with insulin
resistance, hyperleptinemia and abnormalities in
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glucose metabolism7,8. It has been hypothesized
that people with BEE have different hormonal
mechanisms that control hunger and satiety in
eating behavior when compared with non-binge
eaters9,10. Accordingly, there are a number of
potential mechanisms by which eating disorders
could affect appetite, and thus, it is important to
understand how hormones (such as insulin,
ghrelin, leptin and PYY3-36) modulate eating
behavior8,9. Likewise, it has been suggested that
changes in the level or action of hormones over
time leads to a disrupted ability of maintaining
normal eating behavior10.

The hormone insulin has a central role in
regulating energy and glucose metabolism in the
body11. With its anabolic effects, insulin increases
glucose uptake and decreases blood glucose,
acting as an appetite stimulant. Insulin also
interferes with the secretion of entero-hormones,
such as glucagon-like peptide (GLP-1), which acts
by inhibiting gastric emptying and thus promotes
a longer sensation of being full12. Increased insulin
and leptin levels are positively correlated with
higher body mass indices and the presence of
increased abdominal fat, evidenced by increased
waist circumference13. Although leptin is a
circulating signal that reduces appetite, in general,
obese people have high circulating levels of leptin
but do not really feel satiety after eating14. This
lack of satiety is likely the result of desensitization
to leptin, a phenomenon often referred to as
leptin resistance. This phenomenon occurs by at
least two distinct mechanisms: saturable transport
of leptin across the blood-brain barrier and
abnormalities in the extent of leptin receptor
activation and/or signal transduction15.

In addition to insulin and leptin, gut-derived
peptides, such as ghrelin and peptide YY3-36
(PYY3-36) also have an important role in the
modulation of food intake. Ghrelin, a novel

acylated 28-amino acid peptide, also stimulates
food intake, and when injected, it strongly
stimulates food intake. In humans, ghrelin peaks

before meals, suggesting its role as a hunger
signal16. Ghrelin inhibits insulin release, elevates

blood glucose, stimulates food intake, and increases
adiposity17.

In contrast to ghrelin action, recent work
has shown that PYY3-36 in physiological levels
inhibits appetite in the fasted state. Differently,
obese people have low serum levels of PYY3-36,
suggesting that this peptide deficiency may
contribute to the pathogenesis of obesity18. In fact,
serum levels of the hormone PYY3-36 were found
to be significantly lower in obese patients from
the binge group than in those of the non-binge
groups.

Thus, the aim of this study was to evaluate
serum levels of the hormones that are linked with
the control of hunger and satiety (PYY3-36, total
ghrelin, leptin and insulin) both before and after
consumption of a meal in obese women that have
or not BEE, and to compare these values with
those of Normal Weight Women (NWW). The
hypothesis is that there would be significant
differences in the selected appetite hormones
(peptide YY3-36, total ghrelin, leptin and insulin)
between NWW and obese binge eaters and
non-binge eaters in both the fasting preprandial
state and in the postprandial state.

M E T H O D S

Subjects and design

Women without any evidence of disease
and not taking any medications, aged 30 to 50
years, who visited the gynecology room of Piquet
Carneiro Policlinic at the Universidade do Estado
do Rio de Janeiro (UERJ) in 2007, were invited to
participate in this study by telephone calls and
letters. In the first visit, all participants answered
a questionnaire on BEE and compensatory weight
loss methods and were measured and weighed
for BMI determination5. The questions were
formulated based on the Structured Clinical
Interview for DSM-IV-SCID-I/P, using the diagnoses
of BN and BED as references5.

Binge eating severity was evaluated by the
Binge Eating Scale (BES) and obese participants
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were classified as binge eaters if they scored 18
or more points on the BES1,19. Women with the
following diagnoses were excluded:
hypothyroidism, hyperthyroidism, diabetes,
hypertension and polycystic ovary syndrome.
Women who were pregnant, breastfeeding or
menopausal were also excluded. After
determining BMI and presence of BEE, 60 women
(20 for each group) were invited to participate in
the study and were assigned to one of the following
groups: normal weight without BEE (BMI of
20-25kg/m2), obese with BEE (BMI 30kg/m2) and
obese without BEE.

All individuals signed an informed consent
form in the first visit and were invited to return to
the clinic in one week (second visit) in order to
answer a 24-hour dietary recall and to receive
dietary counseling. Only 34 individuals that met
the inclusion criteria returned, and of those, 25
completed the protocol and composed the 3
groups of study: 9 normal weight without BEE
(group 1), 9 obese with BEE (group 2) and 7 obese
without BEE (group 3). All participants fasted for
12 hours and abstained from exercise and drinking
alcohol for 24 hours prior to their third visit
(experimental session). The study was done at
Piquet Carneiro Policlinic at the Universidade
Estadual do Rio de Janeiro after the participants
signed the informed consent form. This study was
approved by the Universidade do Estado do Rio
de Janeiro Ethics Committee, protocol number
034/2005.

Nutritional counseling was based on the
energy and nutrient requirements of each group.
They were calculated according to the
recommended daily intake20 in order to maintain
body weight. Energy requirement was estimated
by the Food and Agriculture Organization (FAO)
and World Health Organization (WHO) equations
to be 2,129 kcal per day for the normal weight
group, 2,453 kcal per day for the obese BEE group
and 2,518 kcal per day for the obese non-BEE
group21. All participants received nutritional
counseling for a diet composed of six meals per
day consisting of 55% carbohydrates, 15% protein
and 30% fats to be eaten over the month prior

to the day of the experiment. On the day of the
experiment, they received identical portions of the
same foods according to their needs, and they
started the meal at the same time. For breakfast,
all patients had 200 grams of a meal containing:
bread, white cheese and milk with coffee
sweetened with a sucralose-based sweetener. At
lunch, each subject was offered a meal containing
500 grams of rice, beans, grilled chicken breast,
lettuce, tomato and onion.

Each group participated in an experimental
session (third visit) starting at 8:00 in the morning.
Eating speed was quantified by dividing the
amount of food ingested at breakfast and lunch
(grams) by the amount of time spent to eat both
meals (minutes). The amount of time spent
consuming the meals (minutes) was evaluated
when the participants ate breakfast (200 grams)
and lunch (500 grams). Blood samples were
collected during fasting and at the following
times: -60 minutes (1 hour before lunch) and 15,
45 and 90 minutes after lunch. Vacuum tubes
containing the anticoagulant Ethylenediaminete-
Traacetic Acid (EDTA) were used during blood
collection to obtain plasma blood samples. Upon
arrival at the laboratory, samples were
immediately centrifuged at 3000 rpm for 10
minutes at 4°C. They were then divided into
aliquots for blood glucose determination. The
samples were stored at -70°C for later evaluation
of hormone levels.

Determining blood glucose and
hormone levels

Fasting glucose levels were measured by
colorimetric enzyme assay (Gold Analisa) using
the glucose oxidase method. Serum leptin levels
(sensitivity = 0.5ng/mL; intra-assay coefficient of
variation (CV)=4.98, inter-assay CV=4.50), ghrelin
(sensitivity = 93.0pg/mL; intra-assay CV=6.4, inter-
assay CV=16.3), insulin (sensitivity = 4.20 U/mL;
intra-assay CV=5.95, inter-assay CV=7.88)  and
PYY3-36 (sensitivity = 20.0pg/mL; intra-assay
CV=8.7, inter-assay CV=11.0) hormones were
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measured by Radioimmunoassay (RIA) using
commercial kits (Linco Research, St Charles, MO).
Homeostasis Model Assessment of Insulin
Resistance Index (HOMA-IR) was obtained by
fasting plasma glucose (mg/dL) and fasting insulin
( IU/mL) levels22. Fasting glucose levels were
considered normal when glucose = 70-99mg/dL
and HOMA-IR22 was considered normal when
<2.5.

Data analysis

Statistical analysis were conducted using
the Software Statistical Analysis System (SAS)
version 9.1. Baseline differences were assessed
using Analysis of Variance (ANOVA). Analysis of
repeated measurements was conducted using
mixed effects (procedure proc mixed in SAS),
testing the differences between groups and over
time. These models for analysis of mixed effects
sought to find a pattern of behavior using
repeated measures over time and included an
estimation of effects common to individuals of
the same group. Due to the differences in BMI
(particularly between obese binge eaters and non-
binge eaters), differences were also adjusted for
BMI.

R E S U L T S

The age of the participants ranged from
32 to 50 years; 52% were white, 28% had

completed higher education and all of them had
completed four years of college. Group 3 had
higher BMI values (p<0.0001) than the other
groups, as a consequence of higher weight values
(p<0.0001) and lower height values (p=0.04)
(Table 1).

The amount of food consumed (in grams)
during breakfast (200g) and lunch (500g) on the
experimental day was the same for all groups
(p>0.05), but the ratio between the amount of
food ingested and the time taken to consume it
(referred to as eating speed) was greater in groups
2 and 3 during breakfast than in group 1 (Table
2).

Fasting plasma glucose (mg/dL) and fasting
insulin ( IU/mL) measurements obtained by
HOMA-IR were expressed as Mean (M), Standard
Deviation (SD). Fasting insulin level was higher in
group 3 than in the other groups (group 1:
M=63.4, SD=18.0; group 2: M=75.1, SD=13.3;
group 3: M=100.7, SD=35.6; p=0.01). Fasting
plasma glucose did not vary among the groups
before breakfast (group 1: M=97.6, SD=14.4;
group 2: M=98.4, SD=20.3; group 3: M=102.6,

SD=16.7; p>0.05). A significant increase in
HOMA-IR was observed in group 3 when
compared with the other groups (group 1: M=1.5,

SD=0.53; group 2: M=1.8, SD= 0.58; group 3:
M=2.5, SD=1.04; p=0.04).

In order to explore whether the differing
levels of PYY3-36, insulin, ghrelin and leptin in

Table 1. Anthropometric characteristics and Binge Eating Scale scores of the Piquet Carneiro Policlinic participants in 2007. Rio de Ja-

neiro (RJ), Brazil.

Weight (kg)

Height (m)

BMI (kg/m2)

Waist circumference (cm)

Hip circumference (cm)

Waist to hip ratio

BES scores

057.70

156.10

023.60

077.60

099.50

000.77

005.80

5.00

4.60

1.00

4.00

5.90

0.10

3.30

<0.0001

<0.0400

<0.0001

<0.0001

<0.0001

<0.0600

<0.0001

Means SD

Group 1 (n=9)

084.90*

162.30*

032.30*

095.80*

113.90*

000.82*

025.60*

4.70

4.50

2.10

6.30

4.10

0.10

8.10

Means SD

Group 2 (n=9)

088.60*

159.40*

034.90*

097.70*

117.90*

000.83*

009.20*

7.50

4.80

3.90

7.60

7.70

0.05

3.40

Means SD

Group 3 (n=7)
p value

Notes: Group 1: normal weight women; Group 2: obese, female binge eaters; Group 3: obese, female non-binge eaters. One-way ANOVA

followed by Bonferroni Test: *p value<0.05, statistically different group. Reference values: BES 17 = normal; 18-26 = moderate;

27 = severe. SD: standard deviation; BES: binge eating scale;  BMI: body mass index.
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the participants from each group could be
accounted for by differences in BMI values, the
models were adjusted for BMI and treated as a
continuous variable. Before adjustment for BMI,
there were significantly higher levels of plasma
insulin in group 3 than in the other groups over
time (p<0.0001). Group 3 had higher insulin levels
when compared with group 1 and group 2
(p=0.01) before adjustment for BMI. Plasma
insulin levels of all groups increased soon after
the ingestion of lunch and decreased thereafter;
however, group 3 had higher insulin levels one
hour before lunch (p=0.002) and 15 minutes after
lunch (p=0.01) than the other groups before
adjustment for BMI (Figure 1). When plasma
insulin levels were adjusted for BMI, group 3 still
had higher levels than the other groups over time
(p<0.0001). However, there was no statistical
difference in insulin levels among groups after

adjustment for BMI.

Compared with the other groups before
adjustment for BMI, plasma leptin levels were
higher in group 3 over time (p<0.0001); however,

levels over time were not significantly different
(p=0.90) among the groups. Group 3 had higher
leptin levels one hour before lunch (p=0.002) as

well as 15 (p=0.0005), 45 (p=0.0005) and 90
minutes after lunch (p<0.0001) than the other
groups before adjustment for BMI (Figure 1).

When the values of leptin were adjusted for BMI,
the statistical differences among the groups
(p=0.30) and over time (p=0.95) disappeared.

Total ghrelin levels were lower in group 2

after food intake (p=0.003) than in groups 1 and

Table 2. Eating speed of the Piquet Carneiro Policlinic participants in 2007. Rio de Janeiro (RJ), Brazil.

Breakfast (minutes)

Lunch (minutes)

Speed of eating breakfast (g/minutes)

Speed of eating lunch (g/minutes)

19.00

38.80

10.52

11.60

10.40

11.60

06.61

03.70

0

0.01

0.38

0.01

0.22

Means SD

Group 1 (n=9)

08.10*

33.70*

24.69*

15.50*

6.60*

9.10*

9.25*

5.80

Means SD

Group 2 (n=9)

09.10

31.60

21.97

14.20

02.00

10.90

07.74

04.10

Means SD

Group 3 (n=7)
p value

Notes: Group 1: normal weight women; Group 2: obese, female binge eaters; Group 3: obese, female non-binge eaters. One-way ANOVA followed

by Bonferroni Test: *p value<0.05, statistically different group. SD: standard deviation; BES: binge eating scale; BMI: body mass index.

3 before adjustment for BMI. After lunch, all
groups had similar ghrelin behavior over time
(p=0.35). After the post-hoc test, the statistical
difference before adjustment for BMI was
observed only one hour before food intake
(p=0.04). After adjustment for BMI, the difference
in ghrelin levels became insignificant (p=0.30)
among the groups, and values over time remained
similar (p=0.35).

PYY3-36 values before adjustment for BMI
increased over time in all groups (p=0.03), and
the PYY3-36 levels were lower in group 2 after
lunch (p=0.02) than in groups 1 and 3. Before
adjustment for BMI, after a post hoc test, PYY3-36
level in group 2 was lower only 15 minutes after
lunch when compared with the other groups,
p=0.04 (Figure 1). After adjustment for BMI, levels
of PYY3-36 decreased in group 2. These
differences remained statistically significant over
time (p=0.01), and the difference increased
among groups (p=0.01).

D I S C U S S I O N

The present study compared appetite-
related hormones in obese women with and
without BEE with normal weight women allowing
hormonal differences related specifically to BE
behavior to be evaluated. As previously described,
BE is frequently associated with obesity in
women19. The amount of food consumed during
breakfast and lunch by the three groups was
similar for both meals, but both obese groups
(group 2 and group 3) spent less time eating. This
comparison showed that the eating behavior of
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2. Lower stature in obese women26 has previously
been associated with higher adiposity (as indicated
by BMI values) and greater waist circumference.
Because of the higher BMI of group 3, hormones
that can be influenced by BMI and are associated
with energy balance and adiposity, such as leptin,
total ghrelin, PYY 3-36 and insulin, were adjusted
for BMI.

For leptin and insulin, our data is in
agreement with the findings of others where the

Figure 1. Appetite-related hormone levels in group 1 (solid line, n=9, normal weight women) versus group 2 (black broken line, n=9,

obese, female binge eaters) and group 3 (white broken line, n=7, obese, female non-binge eaters) before and after lunch.

Participants visited the Piquet Carneiro Policlinic in 2007. Rio de Janeiro (RJ), Brazil.

Note: Differences before adjustment for BMI in leptin (ng/dL) (p<0.0001) and insulin ( IU/mL) (p=0.01) were higher in group 3; Total ghrelin (pg/mL)

(p=0.003) and PYY3-36 ( g/dL) (p=0.02) levels were lower in group 2. Only PYY3-36 (p=0.01) levels remained statistically different between

the groups after adjustment for body mass index. *Statistical difference after pos hoc test in different times before and after the meal.

obese individuals may differ from that of normal
weight individuals. Eating frequency and type of
nutrients in the meal are associated with metabolic
changes23,24 and glycemic homeostasis25. Therefore,
the same food was offered on the experimental
day to the participants, and also the same quantity
of food, in order to avoid acute release of any
appetite-related hormone.

In our study, the mean height of the
women in group 3 was smaller than that of group
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results indicate that serum leptin levels of groups
2 and 3 do not differ, and being overweight is
significantly related to obesity-related insulin
resistance7,27. After adjustment for BMI, there was
no difference in leptin and insulin level among
the groups. These data suggest that differences
in insulin and leptin levels before adjustment may
be influenced by differences in BMI and adiposity.
The multiple effects of insulin and leptin on energy
homeostasis depend upon interaction with key

hypothalamic nuclei and peptides that regulate
energy balance. In normal weight individuals,
leptin and insulin increase the expression of the

anorexic peptide -MSH and decrease the
expression of AgRP, thereby inducing a decrease
in food intake and an increase in energy

expenditure13,28. On the other hand, the higher
adiposity observed in groups 2 and 3 had greater
leptin release, which may create a

proinflammatory environment that decreases
insulin sensitivity. In our study, group 2 did not
present insulin resistance.

Gut-derived peptides, such as ghrelin and

PYY3-36, that regulate the initiation and
termination of meals could potentially play a role
in the altered eating behavior of patients with

eating disorders16,18. In normal weight individuals,
ghrelin decreases the expression of the anorexic
peptide -MSH and increases the expression of

AgRP in the hypothalamus, thus inducing an
increase in food intake and decrease in energy
expenditure, unlike insulin, PYY3-36, and leptin29.

The anti-satiety properties of ghrelin may be due
to its biological effects of increasing gastrointestinal
motility and decreasing insulin release30,31. In

adults, plasma ghrelin levels increase before a
meal and decrease within 1 hour of eating32.

In normal weight, non-binge eaters, studies
have shown that ghrelin is associated with

increased hunger and stimulation of food intake
and low ghrelin levels during fasting. However,
studies on eating disorders show that binge-eaters

have low ghrelin levels and increased hunger
during fasting and non-fasting states, and thus

these features could be associated with abnormal
eating behavior30,31.

Ghrelin levels were also significantly lower
in both normal weight and obese binge eaters as
well as in obese non-binge female eaters in a study
conducted in Italy10. In addition, our results were
in accordance with Geliebter et al.18, whose
findings showed that lower plasma ghrelin levels
exist in obese binge eaters before and after a meal
when compared with obese non-binge eaters.
Low plasma ghrelin in obese binge eaters as well
as in obese non-binge eaters when compared with
normal weight participants may represent a
secondary change that aims to counteract their
positive energy imbalance18.

The data of the present study suggests that
there is a hormonal change in a specific subgroup
of the obese group. These participants may be
characterized as experiencing less satiety than
others within the obesity group. Thus, the reduced
serum levels of PYY3-36 found specifically in
group 2 may be a manifestation of a particular
hormonal abnormality in these patients. Regardless
of the existing controversies in the literature about
the prominence of one hormone or the other,
mainly surrounding the effect of ghrelin on
PYY3-36 in this process, the data presented here
is in agreement with the findings of other studies
in which an association between PYY3-36
reduction and obesity was established18,33.

For instance, it has recently been shown
that low serum levels of PYY3-36 stimulate food
intake and adipogenesis, and that in obese non-
binge eaters, the lower level of PYY3-36 leads to
a higher energy intake and a feeling of hunger33.
Even in normal and obese patients receiving PYY3-
36 two hours before the intake of a meal and
after a rest period of 120 minutes, those who
received the peptide ate on average one-third less
than those in the control group18.

Finally, another study has demonstrated
that the occurrence of gastric distension caused
by the ingestion of a liquid diet could change the
levels34 of PYY3-36.  In the present study, there

were no differences in the amount of food
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consumed by each group. This may reduce the
possible influence of different gastric distensions
and PYY3-36 levels among the groups. A recent

study indicated that significant differences in both
pre- and selected postprandial levels of leptin,
ghrelin, adiponectin and insulin exist between

normal weight and severely obese women35.

Nevertheless, the present data did not
allow ruling out the hypothesis that once
individuals become binge eaters, the binge eating
behavior may change the appetite-related
hormones and contribute to new energy imbalance
and weight gain patterns. Understanding the
relationship between appetite-related hormones
across obesity and eating disorders, such as binge
eating, may provide insight for prospective trials,
which might be instrumental in understanding the
pathophysiology involved, and perhaps, in
developing treatments for overweight and obese
individuals. The most relevant finding of this study
was the lower PYY3-36 levels before and after
lunch of group 2 compared with group 3, in
accordance with the initial hypothesis that obese
individuals with and without eating disorders
release different amounts of appetite-related

hormones. Thus, the present data shows that, in
binge eaters, the satiation process cannot be
explained by the same pathway presented by

normal weight individuals without eating
disorders. More studies are needed for the
development of future therapies and new dietary
advice that prevents and treats obesity and eating
disorders.

C O N C L U S I O N

In conclusion, the difference in food intake
speed found by comparing groups 2 and 3 cannot
be explained by the same mechanism. As
hypothesized, there were significant differences
in selected appetite hormones between normal

weight and obese binge eaters and non-binge
eaters in the preprandial and postprandial states,
as indicated by lower PYY3-36 levels in group 2.

Improving our understanding of the biochemical
mechanisms accounting for the different levels
of appetite-related hormones in individuals with
different weights and with or without eating

disorders should aid in the development of future
therapies to prevent and treat obesity.
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