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Frequent mood and sleep disorders and increased appetite leading to obesity are observed in postmenopausal women.
Due to the limitations of hormone replacement therapy the researchers look for other treatmentThgiaiesof the

study was to evaluate thdiefcy of fluoxetine and melatonin in the treatment of these disorders.The study included 64
overweight postmenopausal women, aged 54 — 65 years, with increased apipeyiteiere randomly assigned in 2
groups. In group | (n = 30) fluoxetine (20 mg in the morning) and placebo (in the evening) were administered for 24
weeks. Group Il (n = 34) received fluoxetine (20 mg in the morning) and melatonin (5 mg in the evening) in the same
period of time. Hamilton anxiety rating scale (HARS), Beck depression scale (BDI), the insomnia severity index (ISI)
and body mass index (BMI) were used to assess the health status and the trefidamnféer 24 weeks, comparable

and statistically significant reduction in the level of anxiety and depression was obtained in both groups. In group I, the
ISI decreased from 14.9 + 2.5 points to 10.9 + 1.9 points@M®5) and in group Il from 15.8 + 2.4 points to 7.7 £ 1.5
points (P< 0.001). In group | no reduction in BMI was achieved whereas in group Il this index decreased from 30.9 +
3.1to0 26.3 + 3.2 (R 0.05).We conclude that combined administration of fluoxetine and melatonin was useful option

to treat mood, sleep and appetite disorders in postmenopausal women.
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INTRODUCTION in their composition. In recent years, the FbAs compiled a
Lblacklist* of dozens of dietary supplements that besides herbal
A variety of psychosomatic changes are observed iringredients contain drugs such as sibutramine, furosemide,
postmenopausal womerThey include deterioration of mood, bumetanide, rimonabant or phenytoin (IB)ese drugs used in
uneasiness, anxietgleep disorders, impaired concentration andan uncontrolled manner can cause very serious sidetef
memory (1)These changes are associated with estrogen deficiencome of them (rimonabant) are not approved for marketing in
but otheri.e. environmental and cultural factors, are also importantthe United $ates and others (sibutramine) were withdrawn from
Some postmenopausal women develop depression witthe list of drugs due to the risk of serious cardiovascular events.
psychomotor retardation, decreased interest and life activity (From this list only fluoxetine - a selective secretion reuptake
3). The picture of menopausal depression is masked by somatinhibitor has gained recognition (19, 20). It is the only drug from
symptoms, often related to the digestive systEhese women the SSRI which has been registered in the Unitate$ for the
experience increased appetite with nocturnal hunger antteatment of bulimia and metabolic syndrome (21). Fluoxetine is
abdominal pain which leads to the development ofapplied mainly in the treatment of depression, but reduction of
hyperalimentation syndrome and obesHEating disorders are appetite and body weight are listed among ifectf. Such
also influenced by hormones and are usually associated with theffects of fluoxetine may be beneficial in the case of the
patients mental disorders. (4). For these reasons, it is justified tcoexistence of obesity and depression (22).
use hormone replacement therapy in postmenopausal period (5). In our previous studies conducted in postmenopausal women
However the use of female sex hormones has limitations due tave did not achieve permanent anorexifeef after fluoxetine
their side dicts, including as serious ones as blood clots anc&dministration.The patients experienced decreased appetite in
embolisms, heart attacks, strokes or cancer (6-10). Moreovethe first 2 — 3 months of the treatment but with time thiscef
long-term use of estrogens and gestagens contributes to weigtiiminished and after 6 months both the appetite and BMI
gain (1, 12). increased almost to the baseline level (23)% mechanism of
Various methods are used in the treatment of obesitythis ‘phaseeffect of fluoxetine on appetite is not clebecause
including appropriately increased physical activity the functions of the serotomge system are complex and
psychotherapyreducing diets and pharmacotherapy (13-17).coupled with other neuromodulators (24, 25).
Different dietary supplements are recommended but strong Melatonin can act syngistically with serotonin in the
pharmaceutical agents, “hidden” from the patients, may be foungrocess of nutrition. Beneficial fetts of melatonin on the
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carbohydrate and lipid metabolism (26-30), as well asdetermined according to the insomnia severity index (ISI) in
supression of appetite, weight loss after its suplementation werawn modification, replacing the evaluation of the quality of life
detected in animals (31-33). Clinical studies also demonstrate(D — 4 scores) respectively with the 4-score assessment of the
a correlation between low level of melatonin and obesity (34shortening of the sleeping time.
35) and suggested its use for therapeutic purposes (36-38). Laboratory tests comprised: blood cell count, serum levels of
However melatonin and its analogues exert antidepressantrea, creatinine, glucose, glycosylated hemoglobin, cholesterol,
activity (39, 40).The reduced melatonin level could increase triglycerides, amylase, lipase, bilirubin, alanine and aspartate
the risk of depresion (4Blthough the results of meta-analysis aminotransferasethyroid stimulating hormonéTSH), 178-
are not clear (40). Moreover some findings suggest thestradiol (Ortho-Clinical Diagnostics - Johnson and Johnson Co.
usefulness of use melatonin in combination with otherkit) and follicle-stimulating hormone - FSH ifkbs Product
antidepressants in treatment for major depressive disorder (42jntibodies).
The secretion of both serotonin and melatonin is suppressed in Inclusion criteria: minimum 3 years after the menopause,
postmenopausal women which can result in emotional anéhcreased appetite minimum 5 points in the 10-pofiAS scale,
eating disorders (43-46)ll of the above facts point to the need overweight minimum 15% of the normal weight, low level of
of its use in the complex treatment of mood and eatingl7{3-estradiol and the highest level of follicle-stimulating
disorders. hormone, psychological and somatic symptoms in particular
The aim of our study was to evaluate théedf of the  anxiety the lowest mood, insomnia, increased appetite, hunger
combined administration of fluoxetine and melatonin on moodand nocturnal epigastric pain.
sleep quality and body mass index in postmenopausal women.  Exclusion criteria: severe symptoms of anxiety (over 30 points
of HARS) and depression (over 25 points of BDI scale), other
mental diseases, diabetes, hypertension and other diseases requiring
MATERIAL AND METHODS pharmacotherapyhe use of hormonal replacement therapy
After the preliminary examinations the patients were
randomly alloted into two groups.
Group | (n = 30) was administered for 6 months fluoxetine
Sixty four women, aged 54 — 65 years (mean age 57.2 + 4.8l x 20 mg in the morning) and placebo (in the evening) and
years) were enrolled into the studye patients were recruited group Il (n = 34) fluoxetine (1 x 20 mg in the morning), and
from the Menopause Outpatie@linic in 2007 — 2013 year$he melatonin (5 mg in the evening). Packs of drugs were prepared
study was conducted in Department of Clinical Nutrition andby one of the physicians in Department of Clinical Nutrition and
Gastroenterological Diagnostics of Medical University in Lodz the blinded nurse delivered it to patients. Furthermore, a
(Poland) in the same tim&he clinical examination included the standardized diets of 1500 kcal were recommended; diets were
measurement of the body height and weight used to calculate thgepared using ALIANT programme. The follow-up
body mass index (BMI) and psychosomatic symptoms accordingppointments were scheduled at week 2, 4, 8, 12, 16, 20 and 24.
Greene climacteric scale. The extended tests were performed before and 12 and 24 weeks
The patients qualified for the study gave their written after the treatment and they included the assessment of the level
consent.The approval of the Bioethics Committee of the of anxiety and depression, quality of sleep and BMI.
Medical University of Lodz was also obtainedhe
investigations were performed in accordance with theSatistical analysis
principles of the Declaration of Helsinki and according to the

Patients

CONSOR qguidelines for randomised trials with parallel The statistical analysis was conducted by the Mann-Whitney

groups. test because the distribution of the most initial values of
parameters in both groups were showedOVA Friedman test

Experimental procedures was used to compare mean results of these groups in the time

intervals.The results are presented as mean values and standard
The level of anxiety was determined using the Hamiltondeviations. Calculations were performed witt/ASTSTICA 9.1
anxiety rating scale (HARS) and the severity of depression usingoftware (AxAP106E735914191-F licensetatSoft Inc.,
the Beck depression inventory (BDI). Sleep quality wasCracow Poland).

Table 1. General characteristics and initial results of women enrolled in the study

Feature gxlriu3p O; E}nro:ug 41)1
Age (years) 56.10+5.8 57.9+5.50
BMI (kg/(height inm)*) | 30.12+3.51 | 30.92+3.19
HARS (points) 2346+3.66 | 21.86+3.24
BDI (points) 2020+£273 | 19.40+2.52
ISI (points) 1493 +2.51 | 15.83+2.46
17-B-estradiol (pg/ml) 1623+5.12 | 14.65+5.45
FSH (mlU/ml) 84.60+19.46 | 87.23+18.70

Group |: patients taking fluoxetine and placebo; Group II: patients taking fluoxetine and melatdieirendés statistically
insignificant.

BMI - body mass index, HARS - Hamilton anxiety scale, BDI - Beck depression invet&bryinsomnia severity index, FSH -
follicle-stimulating hormone.
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RESULTS 20.2 + 2.7 points to 15.7 + 3.5 points after 12 weeks (F01)
and to 9.8 + 1.8 points after 24 weeks(@.001). In group Il the
General characteristic of postmenopausal woman in botltevel of depression was respectively: 19.4 + 2.5 points, 15.7
groups is presented Table 1. Another results of laboratory tests 3.5 points (< 0.05) and 9.8 = 1.8 points §0.001); Fig. 2),
were contained in normal limits. the differences between the groups were statistically
Both evaluated drugs, fluoxetine and melatonin, appeared tmsignificant.
be efective in the treatment of emotional disorders in the  The improvement in the sleep quality was also obtained after
investigated groups of women. fluoxetine. The sleep quality index decreased from 14.9 + 2.5
Antianxiety eficacy of the applied agents was similar in points to 12.9 + 2.6 points after 12 weeks<(P.05) and to 10.9
both groups. In patients taking fluoxetine with placebo (group 1)+ 1.9 points after 24 weeks ¢0.01).
the level of anxiety decreased from 23.5 + 3.6 points to 18.4 + In group Il taking fluoxetine combined with melatonin the
3.4 points after 12 weeks €0.05) and to 13.1 + 3.2 points after improvement of the sleep quality was faster and it was
24 weeks (R 0.001). respectively: 15.8 + 2.4 points, 9.4 + 2.0 point<(P.01) and
In patients administered fluoxetine with melatonin (group 7.7 + 1.5 points (R 0.001); Fig. 3), the diferences between the
I), the level of anxiety was respectively: 21.9 + 3.2points, 15.5groups after 12 and 24 weeks were statistically significant,
+ 29 (P< 0.01) and 125 * 3.2 (R 0.001); Fig. 1), the  values of test-z 4.613 and 3.352<P.001); Fig. 3).
differences between the groups in all time intervals were Worse results were obtained in the assessment of eating
statistically insignificant. disorders. During the first 3 months the body weight tended to
Good efects were also obtained in the treatment ofdecrease in some patients (40.0%) taking fluoxetine and the
depression. In group | the level of depression decreased frommean BMI decreased slightly from 30.1 + 3.5t0 28.5+ 29 (P
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Fig. 1. The level of anxiety in group |
decreased from 23.4 = 3.6 points to
18.4 + 4.6 points after 12 weeks *

< 0.05) and to 13.1 + 3.2 points after
24 weeks (***P< 0.001). In group Il
anxiety decreased from 21.8 + 3.2
points to 15.5 + 2.9 (** R 0.01) after
12 weeks and to 12.5 + 3.2 (*® <
Group! Group i 0.001) after 24 weeks.
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Depression [points]

25,00

20,00

15,00

Fig. 2. The level of depression in
group | decreased from 20.2 + 2.7
points to 15.7 + 3.5 points after 12
weeks (**P< 0.01) and to 9.8 + 1.8
points after 24 weeks (**P< 0.001).

In group Il the level of depression
decreased from 19.4 + 2.5 points to
15.0 + 3.8 points (P < 0.05) after 12
weeks and to 9.5 £ 1.6 points (*P <
Group! Group |l 0.001) after 24 weeks.
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Fig. 3. The sleep quality index in
group decreased from 149 + 2.5
points to 12.9 + 2.6 points after 12
weeks (*P< 0.05) and to 10.9 £ 1.9
points after 24 weeks (*P < 0.01).

In group Il the level of insomnia
decreased from 15.8 + 2.4 points to
9.4 + 2.0 points **P < 0.01) after 12
weeks and 7.7 £ 1.5 points (**P <
Group ! Group ! 0.001) after 24 weeks.
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Fig. 4. The mean BMI in group
decreased slightly from 30.1 to 28.5 +
2.9 kg/(height in md (P > 0.05) after
12 weeks and after 24 weeks the BMI
returned to the baseline value 29.5 +
3.1 (P> 0.05). In group Il the BMI
decreased from 30.9 + 3.1 to 29.6 +
2.8 (P> 0.05) after 12 weeks and 26.3
Siovp Sioup) + 3.2 (*P< 0.05) after 24 weeks.

15,00 +

10,00

5,00 1

0.05), but after 24 weeks the BMI returned to the baseline value DISCUSSION
29.5 + 3.1 (P> 0.05).

Better results were observed in patients receiving fluoxetine The results of this study justifies the use of fluoxetine and
with melatonin; in this group the BMI decreased in the same timenelatonin for therapy of mood and eating in postmenopausal
intervals from 30.9 + 3.1 t0 29.6 + 2.8XM®.05) and 26.3 + 3.2 (P woman. In these cases monotherapy is recommended but the
< 0.05); Fig. 4); the diferences between the groups after 24 weekschoice of suitable drugs is not always easy general, new
were statistically significant, values of test-z 3.918 (2001). generation drugs are selected, particularly serotonin reuptake

Both drugs were well tolerated. In group | some of theinhibitors (47). It is a fairly lage group of drugs that are of
patients reported dry mouth (36.6%) and appetite suppressia@omplex mechanism of action. Most of them are also dopamine
(46.6%) but only during the first 8 weeks of the treatment. and noradrenaline reuptake inhibitors and/or ha¥iaitgf for

Similar symptoms, i.e. dry mouth and distinct appetiteserotonin (5-HT1A, 5-HT2), dopamimgc (D1, D2), adreneic
suppression (47.0%) were reported by group Il patients. In thigol, a2, and ), histamine, cholingic, benzodiazepine and
group decreased appetite was maintained in varying degrees apioid receptors (48, 49). Fluoxetine does not manifest this
67.6% of the patients until the end of the therdppy mouth as  multidirectional action. It only selectively inhibits serotonin
fluoxetine adverse events was registeredAdlverse Drugs reuptake in presynaptic neurons. It ifeefive in the treatment of
Reaction Monitoring Center anxiety-depressive disorders and also in eating disorders (50, 51).

At the same time, group Il patients felt improvement of It is used, among others, in the treatment of bulimia, at a daily
sleep quality and alleviation of somatic symptoms,dose of 40 — 80 mg (52). Fluoxetine not only improves the mental
particularly abdominal hunger and nocturnal pain. state but also inhibits symptoms of bulimia nerva$e. treatment
Compliance was very good, none drug was allowed oiis carried out under the strict supervision of psychiatrists because
forbiden during the study in some patients fluoxetine can lead to anorexia nervosa (53, 54).



Lower doses, usually 20 mg dailgre used in the case of other
emational and metabolic disorders. Such doses, used on long-term
basis also in our studgemonstrated antidepressant and anxiolyticl.
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