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Is serum serotonin involved in the bone loss of young females with anorexia nervosa ?

Laurent Maimoun'2, Sébastien Guillaume3, Patrick Lefebvre?, Pascal Philibert>, Helena Bertet®, Marie-Christine Picot®’, Philippe Courtet?, Denis Mariano-Goulart'?,
Eric Renard4’-2 and Charles Sultan®

Département de Médecine Nucléaire, Hopital Lapeyronie, Centre Hospitalier Régional Universitaire (CHRU) Montpellier, 34295 Montpellier, France.
2Physiologie et Médecine Expérimentale du Cceur et des Muscles, Institut National de la Santé et de la Recherche Médicale (INSERM) U1046, UMR9214 CNRS, Université de Montpellier, France, 34295 Montpellier, France.
Département d’Urgence et Post-Urgence Psychiatrique, Hopital Lapeyronie, CHRU Montpellier, UMI, INSERM U1061, 34295 Montpellier, France.
4Departement d’Endocrinologie, Diabéte, Nutrition, Hopital Lapeyronie, CHRU Montpellier, 34295 Montpellier, France.
"Departement de Biochimie et d’Hormonologie, Hopital Lapeyronie, CHRU Montpellier, 34295 Montpellier, France.
5Unité de Recherche Clinique et Epidémiologie, Hopital Lapeyronie, CHRU Montpellier, 34295 Montpellier, France.
CIC INSERM 1001, Hopital Gui de Chauliac, CHRU Montpellier, 34295 Montpellier cedex 5, France.
8Institut de Génomique Fonctionnelle, CNRS UMR 5203/INSERM U661/Université Montpellier 1 et 2, Montpellier, France.
‘Unité d’Endocrinologie et Gynécologie Pédiatrique, Département de Pédiatrie, Hopital Arnaud de Villeneuve, CHRU Montpellier et UMI, 34295 Montpellier, France.

RESULTS I
ABSTRACT I

Except for the radius, aBMD at all bone sites was significantly lower in patients with AN compared with
Objective. Recent experimental data suggest that circulating serotonin interacts with CON [whole body (-5%), lumbar spine (-18%). and hip (-14%)] (Table 1).

bone metabolism, although this is less clear in humans. This study investigated whether
serum serotonin interferes with bone metabolism in young women with anorexia nervosa
(AN), a clinical model of energy deprivation.

Methods. Serum serotonin, markers of bone turnover [osteocalcin (OC), procollagen
type | N-terminal propeptide (PINP), type I-C telopeptide breakdown products (CTX)],
leptin, soluble leptin receptor (sOB-R), and insulin-like growth factor-1 (IGF-1) and its
binding protein (IGFBP-3) were assessed. Whole body, spine, hip and radius areal bone
mineral density BMD (aBMD) were assessed by dual-energy X-ray absorptiometry in 21
patients with AN and 19 age-matched controls.

Results. Serum serotonin, leptin, IGF-1, IGFBP-3, OC, PINP and aBMD at all sites,
radius excepted, were significantly reduced in AN whereas CTX and sOB-R were
Increased compared with controls. Serum serotonin levels were positively correlated with
weight, body mass index, whole body fat mass, leptin and IGF-1, and negatively with
CTX for the entire population.

Conclusions. Low serum serotonin levels are observed in patients with AN. Although no

Regarding bone remodeling, patients with AN presented lower values for markers of bone formation (OC
and PINP; p<0.001) and a higher mean value for the bone resorption marker (CTX; p<0.01). Fasting
serum leptin, FLI, serotonin and IGF-1 were significantly and severely decreased (all at p<0.01) in patients
with AN, whereas fasting serum sOB-R was significantly higher (p<0.001) (Table 1).

When the data from AN patients and controls were pooled, the serotonin level was positively correlated
with weight, IMC, WB-FM, leptin, FLI and IGF-1 and negatively correlated with CTX (Table 2). These
correlations disappeared when only AN patients were studied. In controls, the serum serotonin levels were
negatively correlated with BMI, WB-FFST and L1-L4 aBMD. As age may be considered as a confounding
factor, the relationship between serotonin levels with BMD and bone markers was adjusted for age. No
significant difference was observed before or after adjustment for age. No correlation between bone
markers (PINP, OC) and serotonin or between aBMD at whole body, hip, radius and serotonin was
observed whatever the group (whole population, AN and CON).

Table 1: Clinical and biological data of patients and controls.

direct link between low serum serotonin levels and bone mass was identified in these Parameters Controls Patients with AN Difference, % p-value
patients, the negative relationship between serotonin and markers of bone resorption Number of subjects n=13 n=21
found in all population nevertheless suggests the implication of serotonin in bone Age, yrs 18.9 238 183 2.1 -3 0.40
| | | | Weight, kg 58.8 8.4 408 5.2 31 <0.001
metabolism. Impact of low serum serotonin on bone in AN warrants further studies. _
Height, m 165.7 64 165.2 6.2 -0.3 0.81
BMI, kg/m* 214 2.1 150 19 -30 <0.001
WB-FM (%) 26.7/ 5.8 144 57 -46 <0.001

INTRGDUCTI0N| WB-FFST (kg) 406 4.2 331 3.8 -18 <0.001

aBone Mineral Density (g.cm)

Low bone mass is a major complication of anorexia nervosa (AN) [1]. Among Whole body 1.098 0.086 1.043 0.086 -9 0.05
hormonal factors, an alteration in circulating estradiol, IGF-1, and cortisol may be implicated Lumbar spine 1.038 0.126 0.855 0.108 -18 <0.001
In this bone demineralisation [2]. Based on new findings, it was demonstrated a neuro- Hip 0.966 0.1/ 0829 0.115 4 <0.001

C ey ea : Radius 0.553 0.033 0.532 0.039 -4 0.09
skeletal pathways [3]. Then, leptin inhibits bone mass accrual by inhibiting serotonin _ _

Hesi 4/ | by brai Bra e h | Biological Parameters
synt e§|s and/or release by rgmstem neurons. Brain :‘SEFDFDHIH avors bone mass accru_a CTX. ng/ml 0574 0213 0.924 0406 51 <0.01
by acting through a serotonin receptor, Htr2c, which Is expressed by ventromedial PINP, ng/ml 966 517 520 350 46 <0.001
hypothalamus neurons that act from the sympathetic nervous system through the B2 OC, ng/ml 336 86 203 6.9 40 <0.001
adrenergic receptor expressed In osteoblasts. However, serotonin presents bimodal Leptin, ng/ml 10.2 6.3 1.1 11 -89 <0.001
osteotropic effects, since the serotonin released from the duodenum inhibits osteoblast sOB-R, ng/mi 17.8 3.9 398 158 124 <0.001
activity and thereby decreases bone formation [4]. The studies that directly address the FLI 0.70 0.62 0.03 0.04 -96 <0.001
skeletal effect of circulating serotonin in women are rare and no study has yet evaluated this Serotonin, ng/ml 267.0 94.0 1922 54.9 -28% 0.002
i .. i . . i - <
effect in AN, a clinical model of energy deprivation. Given the well known deleterious effects IGE1, ng/ml 5028 1074 1624 007 20 0.001

o ki : : : Values are presented as mean SD. aDifference = ((mean AN- mean CON)/meanCONT)*100. BMI: body mass index. WB:
of nutritional deprwatlan on bone mass and _more spemﬁcally the negatwe.actlﬂn of whole body, FM: fat mass, FFST: fat-free soft tissue, CTX: type I-C telopeptide breakdown products, PINP: procollagen type |
decrease tryptophan [3], a precursor of serotonin, low levels of plasma serotonin may be N-terminal propeptide; OC: osteocalcin, sOB-R: soluble leptin receptor, FLI: free leptin index defined as leptin/sOB-R ratio,

Involved In the pathophysiology of bone loss in AN. \GF-1: insulin-like growth factor-1.

AlM Table 2. Correlation analysis between serum serotonin and anthropometric data, body composition and
biological parameters.
The aim of this study was to investigate the potential involvement of serum Parameters All population Patients with AN Controls

serotonin in the early and severe bone loss of young females with AN. (n=29) (n=21) (n=19)
Age, yr 0.15 0.07 0.13
Weight, kg 0.31* 0.02 -0.34
PATIENTS AND BMI, kg/m? 0.35* 0.14 -0.43
METHODS | WB-FFST, kg 0.24 -0.02 -0.46*
WB-FM, kg 0.38* 0.11 -0.11
Forty adolescent and young women were enrolled in this study. Twenty-one of them aBMD whole body, g/cm* 0.08 0.14 -0.29
had been diagnosed with anorexia nervosa. They fulfilled the criteria for the diagnosis of aBMD lumbar spine, gfcm* 0.28 (p=0.08) 0.28 -0.46
. . . . .. : aBMD hip, g/ecm? 0.24 0.34 -0.31

restrictive AN as defined by the Diagnostic and Statistical Manual of Mental Disorders | ,
_ _ 2 ¢ c o At q aBMD, radius, g/cm -0.01 0.05 -0.35
(DSM) IV: amenorrhea, body mass index (BMI) <18 kg/m?, fear of gaining weight, an CTX, ng/ml 0.41** 0.08 0.37
alteration in body size perception (American Psychiatric Association, 1994). The control PINP, ng/ml 015 019 018
group (CON) was recruited from the community by advertisement. It consisted of 19 healthy OC, ng/ml 0.24 -0.05 -0.07
normal-weight women with 18<BMI<25 kg/m2. The aBMD was determined using dual-X-ray Leptin, ng/ml 0.40° -0.004 -0.001
absorptiometry (Hologic QDR-4500A, Hologic, Inc., Waltham, MA) at whole body (WB). SOB-R, ng/mi 0.28 (p=0.08) 013 0-32
total proximal femur (TPF), lumbar spine (LS) and Radius. Osteocalcin (OC), procollagen FLI 0.38° 0.03 -0.10
IGF-1, ng/ml 0.32* 0.31 -0.15

type | N-terminal propeptide (PINP), type |-C telopeptide breakdown products (CTX) were

leptin, soluble leptin receptor (sOB-R), IGF-1 and serotonin were assayed. Data presented are Pearson or Spearman correlation coefficients according to the distribution of the variable.

* for p<0.05 and ** for p<0.01

CONCLUSION I

Low serum serotonin levels are observed in patients with AN. Although we identified no direct link between these low serum serotonin levels and bone
mass In this population, the negative relationship between serotonin and bone resorption markers suggests the implication of serotonin in bone
metabolism. This warrants further studies in larger sample.

*Corresponding author: Laurent Maimoun: Département de Médecine Nucléaire, Hépital Lapeyronie, CHRU de Montpellier, 191 avenue Doyen Gaston Giraud, 34295 Montpellier, Cedex 5, France, E-mail: I-maimoun@chu-montpellier fr.

[1] ] Maimoun L et Coll. J Clin Endocrinol Metab 2014, 99: E582-90. [2] Miller et Coll.. J Clin Endocrinol Metab 2011; 96: 2939-2949. [3] Ducy P, Karsenty G. J Cell Biol 2010; 191: 7-13, [4] Yadav et Coll. Cell 2009;138:976-989. [5] Sibilia V et Coll. Endocrine 2013 ;44:790-802

039--P3 Bone Poster

, presented at; et
maimoun laurent DOI: 10.3252/pso.eu.54espe. 2015 BARCELONA

Eurageon Sodety or Poediatric Endocrnodogy

Pocter:. o
Sessmnﬂnhne

ESPE 2015




