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Swedish twin study, it was demonstrated that herit-
ability accounted for 56% of the liability for anorexia 
nervosa, with barely 5% of it being attributed to a 
shared environment.4 Certain traits during childhood 
have been associated with higher risk of developing 
the disease, such as mental rigidity, obsessive behavior 
and perfectionism.5

energy hoMeostasIs and endocrIne 
alteratIons

In the course of the progression of anorexia ner-
vosa, a series of alterations in energy homeostasis 
and certain endocrine changes occur (Table 1), most 
of them possibly reflecting an adaptive response to 
malnutrition in an attempt to retain energy reserves.

Patients with anorexia nervosa exhibit a unique 
body composition phenotype with an extremely low 
percentage of body fat, as compared with healthy 
women with similar body mass index (BMI).6 Leptin 
is primarily produced by fat tissue, reflecting energy 
stores.7 In patients with anorexia nervosa, leptin levels 
are very low and correlate to BMI8-12 in a linear man-
ner, an association that is lost at very low BMI values.8 
Adiponectin is an adipocytokine with an important 
role in energy homeostasis and insulin sensitivity. In 
patients with anorexia nervosa, adiponectin levels 

have been found higher than in matched controls,13-15 

albeit not invariably.9,16 Insulin9 and amylin (a peptide 
that is co-secreted with insulin by β-cells)17 levels 
are also reduced, whereas ghrelin (an orexigenic 
peptide secreted primarily by the oxyntic cells of 
the stomach) levels are elevated, as compared with 
normal controls.18-20 Food ingestion does not lead to 
the normally observed reduction in ghrelin levels.21 In 
addition, patients with anorexia nervosa display high 
fasting peptide YY (PYY) levels (an anorexigenic, 
gut-derived peptide which is secreted in response to 
food ingestion),22 which remain elevated even after an 
increase in body weight,23 indicating a possible causa-
tive role of PYY in this eating disorder. Conversely, 
fasting gastric inhibitory polypeptide (GIP) levels (a 
peptide secreted from K-cells in the duodenum in 
response to food ingestion) are low and glucagon-
like peptide-2 (GLP-2) levels (a peptide secreted by 
L-cells of the distal jejenum, ileum and colon) are 
similar to those of healthy controls.17

Amenorrhea was a diagnostic criterion for anorexia 
nervosa until the latest revision of DSM. Amenorrhea 
in patients with anorexia nervosa is of hypothalamic 
origin24,25 and is due to a regression of the LH secre-
tory pattern to prepubertal or pubertal standards.26 
The mediator between low energy stores and im-
paired hypothalamic function is probably leptin,27,28 
although there is evidence that ghrelin might have an 
independent impact on LH pulsatility.29,30 Hypogon-
adotropic hypogonadism has also been described in 
male patients, together with low testosterone levels31 
and relatively low gonadotropin levels.32 Female 
anorectics likewise exhibit low testosterone levels,33 
while dehydroepiandrosterone sulfate (DHEAS) 
levels have been found either normal33,34 or low.35

High growth hormone (GH) levels correlating 
negatively with BMI are observed in patients with 
anorexia nervosa.36-39 Nevertheless, insulin-like growth 
factor-I (IGF-I) levels are consistently low, in cor-
relation with BMI,37,40-42 indicating resistance to GH 
action. Moreover, administration of pharmacological 
doses of GH is unable to induce an increase in IGF-I 
levels, further establishing a state of GH resistance.43

Hyperactivity of the hypothalamic-pituitary-adre-
nal (HPA) axis with high plasma and urine cortisol 
levels, along with abnormal overnight dexamethasone 

table 1. Major energy homeostasis and hormonal alterations in 
patients with anorexia nervosa

Leptin ↓
Insulin ↓
Ghrelin ↑
PYY ↑
GIP ↓
Amylin ↓
GLP-2 ↔
Estrogens ↓
Testosterone ↓
DHEAS ↔ or ↓
GH ↑
IGF-I ↓
Cortisol ↑
T3 ↓
TSH ↔ or ↓




