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Presentation:
In ovariectomized female rats the 
combined treatment of estrogen and 
melatonin compared to estrogen 
replacement treatment induces a 
decrease in endometrial proliferati-
on and prevents the appearance of 
cellular atypias, in ovariectomized 
female rats.

Abstract

In the context of endometrial cancer, visceral obesity as a risk factor is associated with a chronic inflammatory 
process, confirmed by the increase in inflammatory marker levels. At 14 days post-ovariectomy, a time pe-
riod required for the post-operative validation of ovarian failure, with the experimental induction of artificial 
menopause, the animals included in the study received estrogen replacement treatment and combined treat-
ment of estrogen and melatonin. The duration of the administered treatment, with products and doses recom-
mended for veterinary use, was 12 consecutive weeks. The combined treatment of estrogen and melatonin 
compared to estrogen replacement treatment induces a decrease in endometrial proliferation and prevents 
the appearance of cellular atypias. The presented results suggest that melatonin supplementation can play an 
important role in the prophylaxis of endometrial cancer in menopause.
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Introduction
Intraabdominal obesity is considered a low level chronic pro

inflammatory state. The adipocyte is the central element that 
integrates multiple metabolic and endocrine signals. This cell is 
the source of a large number of bioactive peptides that play an 
essential role in the modeling of insulin resistance and inflam

Inflammatory cells, the production of proinflammatory cy

of endometrial cancer. In the context of endometrial cancer, 
visceral obesity as a risk factor is associated with a chronic 
inflammatory process confirmed by the increase in inflam
matory marker levels .

Melatonin plays a role in neuroendocrine regulation, the 
increase of immunity, the neutralization of free radicals, the 
reduction of angiogenesis, the increase of apoptosis, studies 
on animals and humans demonstrating that melatonin has 
important oncostatic properties. Blood melatonin levels are 

reversely correlated with the tumor proliferation index in pa
tients with endometrial cancer .

The aim of this study is the experimental exploration of the 
effects of melatonin and melatonin associated with estrogen 
on endometrial proliferation in female rats with surgically in
duced menopause.

Material and method

enic vivarium conditions: at an environmental temperature 

Motivation of experimental researches in rats:
  Rats are animals that are currently used in the labora
tory for experimental models that can be transposed to 
humans.  
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The technique of ovariectomy  
and anesthesia

min with an anesthetic mixture:                                        

Bilateral surgical ovariectomy was performed by ab
dominal approach, applying the technique used in wo
men adapted for female rats. 

The operative technique consisted of:
  The narcotized animal was immobilized on the in
tervention table, after which complete epilation of 
the abdominal region and partial inguinal epilation 
was carried out;

solution;

  Detachment of the parietal peritoneum and its lon

to the white line at the level of the cross section; 
  Identification of internal genital organs: in fema
le rats, the uterus has two well developed uterine 
horns, thin uterine tubes, in the prolongation of 
uterine horns, and ovaries having the size of a mai
ze grain, situated at the distal end of the uterine 
tube; 

  Successive identification of uterine tubes and ova
ries for ovariectomy;

  Introduction of the rest of genital organs in the ab
domen;

 Control of hemostasis;

application of an intraperitoneal antibiotic; 
  Suture of anatomical planes in reverse order com
pared to incision (continuous muscle layer suture, 

days, subcutaneously, in the lateral flank of the ani
mal;

  Application of Azocillin to the operative wound (because 

accepted by the rat, and in this way the animals will not tear 

Figure 1. 
Longitudinal 

abdominal 
incision

Figure 2. 
Ligature of the 

lumbo-ovarian 
ligament

Figure 3. 
Aspect after 

unilateral 
ovariectomy    
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  Daily postoperative application of Betadine and 
Azocillin to the wound;

Groups

for the postoperative validation of ovarian failure, with 
the experimental induction of artificial menopause in 
the studied animals, estrogen replacement treatment 

estrogen and melatonin were initiated. The duration of 
the administered treatment, with the products and the 

cutive weeks.

 Group I

gen or melatonin administration;
 Group II

ethanol in order to increase its solubility in water. The 
bottles with water were covered with aluminium foil in 
order to prevent photodegradation and were stored at 

 Group IV

 The commercial products used
 “Mesalin

 Melatonin

up IV.
The endometrial thickness at the level of the uterine 

body, as well as of the uterine horns, was ultrasonogra
phically assessed at the initiation of the study and at its 

Figure 6. 
Application  
of Azocillin 

Figure 5. 
Aspect  
after bilateral 
ovariectomy

Figure 4. 
Suture of the 
muscle plane
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are species with multiple pregnancies that develop at 
the level of the uterine horns, which is why the endo
metrium of both the uterine cavity and uterine horns 
should be considered. Ultrasound examinations were 
performed at the Department of Reproduction Obste
trics and Gynecology of the Faculty of Veterinary Medi

le rats were sacrificed by the administration of a lethal 

domen of the animals was opened along the old scar, 

identified and taken, being subsequently introduced in 

examination.
Statistical processing in the case of the comparison of 

two means for independent samples used the Student t 

the comparison of the means for independent samples. 

re test was used. For the comparison of the means for 

was used. 

Statistical calculations were performed using the ap

Results

esthetic shock and died during surgery, but these were 
replaced by others, so that the groups could be ma
intained equal. Also, one of the rats of group III died, 
being killed by the other rats after the performance of 
the second ultrasound examination, because during 
the shaving of its abdominal hair (for a more conclusive 

ced, which made the other rats in the cage extremely 
aggressive. The death of this rat did not affect the ex
periment, as it already was under the effect of hyperes
trogenization.

The ultrasound examination performed at the begin
ning of the study did not detect significant differences 
in endometrial thickness at the level of the uterine cavity 
and uterine horns in all the animals included in the study. 

The administration of estrogen to female rats with 
surgically induced menopause replaces the ovarian 
function, determining endometrial proliferation. Thus, 
groups I and V, in which bilateral ovariectomy was per

 N Mean Std. Deviation Std. Error Minimum Maximum p (Kruskall-Wallis test)

Uterus 
initially

Group I 10 0,101 0,007 0,002 0,09 0,11

0,96

Group II 10 0,103 0,008 0,003 0,09 0,11

Group III 10 0,102 0,011 0,004 0,09 0,12

Group IV 10 0,101 0,010 0,003 0,09 0,12

Group V 10 0,103 0,011 0,003 0,09 0,12

Total 50 0,102 0,009 0,001 0,09 0,12

Endometrial thickness at the level of the uterine cavity assessed by ultrasound initially (at the beginning of the study)Table 1

Endometrial thickness at the level of the uterine horns assessed by ultrasound initially (at the beginning of the study)Table 2

 N Mean Std. Deviation Std. Error Minimum Maximum p (Kruskall-Wallis test)

Uterine horn 
initially

Group I 10 0,100 0,008 0,003 0,09 0,11

0,64

Group II 10 0,106 0,010 0,003 0,09 0,12

Group III 10 0,102 0,012 0,004 0,08 0,12

Group IV 10 0,100 0,008 0,003 0,09 0,11

Group V 10 0,101 0,007 0,002 0,09 0,11

Total 50 0,102 0,009 0,001 0,08 0,12
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formed, but which did not receive hormone replace
ment treatment, had the smallest endometrial thick
ness at the level of the uterine cavity, compared to the 
rest of the groups that received hormone replacement 
treatment.

The association of melatonin with hormone replace
ment treatment induced lower endometrial proliferati
on at the level of the uterine cavity compared to the 
group that received hormone replacement treatment 
without melatonin supplementation, proliferation 
being reversely correlated with the administered me
latonin dose. Thus, endometrial thickness assessed at 
the level of the uterine cavity was significantly smaller 
in groups III and IV compared to group II. In group IV, 
which received a higher melatonin dose compared to 
group III, endometrial thickness was statistically insig
nificantly smaller, probably due to the small number of 
individuals included in the study, which demonstrates 
the reverse proportionality between the administered 
melatonin dose and endometrial proliferation in the 
context of the same hormone replacement treatment.

Endometrial thickness in group V did not significantly 
differ compared to group I, but was significantly smaller 
compared to groups II, III and IV, which shows that the 
administration of melatonin alone (without the associ

Following the administration of estrogen to female 
rats with surgically induced menopause, higher en
dometrial proliferation in the uterine horn was found 
compared to female rats without estrogen administra
tion. Thus, animals of group I, menopausal but witho

ut estrogen administration, had smaller endometrial 
thickness of the uterine horn compared to animals of 
groups II, III, IV, which were menopausal and received 
hormone replacement treatment.

The association of melatonin with hormone replace
ment treatment induced lower endometrial proliferation 
in the uterine horn, which was reversely correlated with 
the administered melatonin dose. Thus, the endometrial 
size measured at the level of the uterine horn was signifi
cantly smaller in groups III and IV compared to group II.

The administration of melatonin alone (without the 

cantly influences the endometrial thickness of the uterine 
horn, which results from the comparison of endometrial 

Group A Group B
Group A Group B

P
Arithmetic mean Standard deviation Arithmetic mean Standard deviation

Group I Group II 0,093 0,017 0,133 0,009 <0,001

Group I Group III 0,093 0,017 0,122 0,010 <0,001

Group I Group IV 0,093 0,017 0,119 0,007 <0,001

Group I Group V 0,093 0,017 0,107 0,012 0,08

Group II Group III 0,133 0,009 0,122 0,010 0,04

Group II Group IV 0,133 0,009 0,119 0,007 0,004

Group II Group V 0,133 0,009 0,107 0,012 <0,001

Group III Group IV 0,122 0,010 0,119 0,007 0,58

Group III Group V 0,122 0,010 0,107 0,012 0,01

Group IV Group V 0,119 0,007 0,107 0,012 0,03

Comparisons between endometrial thickness means assessed at the level of the uterine cavity at the 
end of the study. Group I has significantly smaller endometrial thickness than groups II, III, IV. Group 
II has significantly greater endometrial thickness than groups III and IV. Group I does not have signifi-
cantly smaller endometrial thickness compared to group V

Table 3

Figure 7. 
Comparison 
between initial 
endometrial 
thickness and 
final endome-
trial thickness 
at the level 
of the uterine 
cavity (mean ± 
95% confi-
dence interval)
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thickness between groups I and V. Unlike the uterine ca
vity endometrium, which is not influenced by melatonin 
administered alone, the uterine horn endometrium is sig
nificantly influenced by melatonin administration (Figures 

The results obtained by ultrasound examination were con
firmed by histopathological examination. Thus, animals of 
groups I and V had endometrial atrophy at the level of both 
the uterine cavity and uterine horns. In animals of groups II, 
III and IV, histopathological examination identified endome

or complex endometrial hyperplasia without atypias was 
detected, in animals of group II complex endometrial hyper
plasia with atypias was found.  In group II, the presence of a 

simple serous cyst was found, and in another animal, the pre
sence of an endometrioid adenocarcinoma was detected. An 
animal of group V developed multiple abscesses located in 

Discussion
This study was performed in order to extend the 

previous findings of the literature supporting the on
costatic effect of melatonin and its implication in the 
pathogenesis of breast cancer, colorectal cancer, pros
tate cancer, melanoma
ne whether melatonin administered in association with 
estrogen as part of hormone replacement treatment 
reduces the risk of endometrial proliferation.

The endometrium is a tissue submitted to hormonal 
influences. Under the action of estrogens, a cellular in
crease and glandular proliferation are identified, which 
are cyclically counteracted by the effect of progeste
rone. Although endometrial cancer as well as breast 
cancer is known to be estrogen dependent, the effect 
of normal melatonin concentrations on endometrial 
cancer has not yet been quantified. A deficient pineal 
gland function is considered a risk factor for the deve
lopment of endometrial cancer, because melatonin has 
antiestrogenic properties .

 These antiestrogenic properties of melatonin are also 
shown by the present study, in which the association of 
melatonin with hormone replacement treatment causes 
lower endometrial proliferation compared to the group 
with hormone replacement treatment without melatonin, 
proliferation that is reversely correlated with the adminis
tered melatonin dose. This study supports the antiestro

Group A Group B
Group A Group B

p
Arithmetic mean Standard deviation Arithmetic mean Standard deviation

Group I Group II 0,094 0,008 0,146 0,008 <0,001

Group I Group III 0,094 0,008 0,124 0,008 <0,001

Group I Group IV 0,094 0,008 0,120 0,007 <0,001

Group I Group V 0,094 0,008 0,108 0,009 0,004

Group II Group III 0,146 0,008 0,124 0,008 <0,001

Group II Group IV 0,146 0,008 0,120 0,007 <0,001

Group II Group V 0,146 0,008 0,108 0,009 <0,001

Group III Group IV 0,124 0,008 0,120 0,007 0,35

Group III Group V 0,124 0,008 0,108 0,009 <0,001

Group IV Group V 0,120 0,007 0,108 0,009 0,01

Comparisons between endometrial thickness means assessed at the level of uterine horns at the 
end of the study. Group I has significantly smaller uterine horn thickness than the other groups. 
Group II has significantly greater uterine horn thickness than the other groups

Table 4

Figure 8. 
Comparison 

between initial 
endometrial 

thickness and 
final endome-
trial thickness 
of the uterine 
horn (mean ± 

95% confi-
dence interval)
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genic effect of melatonin both by the results obtained on 

 Cell culture studies have demonstrated that mela
tonin has different antiproliferative effects on various 
types of cancer cells, which differ between them by the 
status of estrogen receptors. Melatonin had no antipro

rent cell intensities and different incubation times .
There are two possibilities by which estrogen inhibits 

the antiproliferative effect of melatonin: estrogen can 
compete with melatonin as a ligand to a common re
ceptor or each ligand has its own receptor that interact 
with each other (by other mechanisms than those re

ditional, estrogen independent mechanisms that may 
involve melatonin receptors . Melatonin receptors 

cell lines responsive to estrogens and it has been de
monstrated that the antiproliferative effect of melato
nin is mediated by these receptors .

The reduction of oxidative stress, the increase of 
apoptosis, the diminution of angiogenesis, the immu
nomodulating effect are some of the mechanisms that 
ensure the oncostatic effect of melatonin.

Studies in rats demonstrate that melatonin treatment 
reduces body weight, intraabdominal adiposity, plas
ma cholesterol, triglyceride, leptin and insulin levels, 
all these being considered risk factors for endometrial 
cancer .

Intraperitoneal adiposity can be considered a low level 
chronic proinflammatory state, which in its turn is a risk 
factor for endometrial cancer . The reduction of intra
peritoneal adiposity in animals treated with melatonin can 
be explained by a melatonin induced increase in the body 
temperature. Lipoprotein lipase (an enzyme necessary for 

activity when it is incubated at lower temperatures. This 
observation has led to the hypothesis that the accumula
tion of visceral adipose tissue increases with the decrease 
in the body temperature .

Conclusions 
1. The association of melatonin with hormone repla

cement treatment administered to female rats with sur
gically induced menopause determines lower endome
trial proliferation and prevents the appearance of cellular 
atypias. 

2. The presented results suggest that melatonin supple
mentation can play an important role in the prophylaxis of 
endometrial cancer in menopause. 

3. The clinical ramifications of this study require addi
tional investigations in order to determine whether the 
melatonin level can be a useful biochemical marker in the 
prevention, diagnosis, treatment and prognosis of endo
metrial cancer.   

Figure 10. 
Uterine horn 
endometrium 
group IV

Figure 9. 
Uterine horn 
endometrium 
group I

Figure 11. 
Uterine horn 
endometrium 
group II
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Figure 14. 
Simple serous 

cyst (animal  
of group II)

Figure 15. Simple endometrial hyperplasia (animal of 
group IV) 

Figure 12. Macroscopic aspect - uterus and uterine horns in group III rat (left) 
compared to uterus and uterine horns in group II rat (right)

Figure 13. Endometrioid adenocarcinoma (animal of group II) Figure 16. Complex endometrial hyperplasia with atypias 
(animal of group II)

gynaecology
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PMenopauza  
terapie naturală fără riscuri

Menopauza este o perioadă 

me ie va trece la un moment dat. 

ge ta ti vă asociată me no pauzei se 
da to rea ză unei pro duc ţii scăzute 

di fi cări aduc adesea suferinţe 

tatea vieţii pa cien tei. Medicul de 
multe ori este nevoit să încea

tos. Tra ta mentul de substituţie 
hor mo na lă are un efect pozitiv 

asupra simptomatologiei, însă, în mod frecvent, este tulburat de efecte 

mulţi medici au o părere foarte rezervată despre terapia de substituţie 
hormonală, având în vedere în special incidenţa crescută a tumorilor 

încă mai produc cantităţi mici de hormoni.

Klimaktoplant este un 

dar di zat, ce conţine patru 
re  me dii, fiecare cu mo  dul 
său diferit de ac ţiune, ce 
produc un efect sinergic 

pauzei. Cimici fuga racemo
sa este un remediu utilizat 
pen tru dereglări de natură 

de ani. 

pa   ci ta tea diferitelor părţi 

fuga de a se co nec ta la re

traţia în ser a hor mo nului 
pituitar LH.

Experienţa clinică con fir mă eficienţa Klimaktoplant în tra tamentul 
simptomelor complexe de deficienţă de climacteriu în sfera somatică, 

beneficii (efecte secundare scăzute specifice substanţelor, fără contra
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