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Abstract

This study is the first to examine the effects of melatonin implants on the litter size and fetal 
mortality rate of Blanc du Massif Central ewes in Hungary. The ewes were divided into two ex-
perimental groups: group A: 96 ewes were treated with melatonin implants and group B: 114 
ewes was the control group. The number of twin litters was significantly larger in group A than in 
group B, whereas the fetal mortality rate was significantly lower in the melatonin treated group 
than in the control group. These findings suggest that melatonin implants may provide significant 
benefits for sheep production in continental regions; however, their application requires careful 
consideration due to potential adverse effects on flock management associated with an increased 
incidence of twin pregnancies.
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Introduction

Melatonin (N-acetyl-5-methoxytryptamine) is a hor- 
mone found naturally in animals (including humans). 
Most of this molecule is produced by the pineal gland 
and can penetrate almost any tissue, such as the ovary  
in females because of its amphipathic characteristics 
(Amaral 2018). Melatonin helps to regulate several 

physiological functions for example neuroprotection, 
immunity, circadian rhythm and reproduction  
(Bouroutzika et al. 2021). 

Although the secretion of melatonin is a complex 
neuro-endocrine process, and this hormone has various 
roles, its route of actions can be divided into two major 
categories: receptor-mediated and receptor independent 
ones (Reiter et al. 2014). Reproduction is directly  
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affected by receptor-mediated actions through the MT1 
and MT2 receptors, which can also be found in cumulus 
cells and oocytes (Xiao et al. 2019). Melatonin is also  
a potent antioxidant through receptor independent  
actions, by directly eliminating reactive nitrogen (RON) 
and reactive oxygen species (ROS) which indirectly 
helps the maturation of oocytes and protects endo- 
metrial epithelial cells (Reiter et al. 2014, Tian et al. 
2017). 

These characteristics of melatonin can help to  
improve the reproductive performance of sheep by 
mimicking the effect of short days, improving the  
redox-status of animals and reducing embryo mortality 
rate in recipient ewes after embryo transfer (Song et al. 
2019). 

The aim of this study was to determine whether 
melatonin can increase litter size and reduce fetal  
mortality rate in Blanc du Massif Central (BMC) sheep 
in Hungary.

Materials and Methods

The study was conducted in a conventional BMC 
sheep farm in Hungary from the 1st of March 2023  
to the 31st of August 2024. In total there were 210 ewes 
and 6 rams in the experiment. All of them were accom-
modated in a semi open barn with fresh straw bedding. 
Animals with a body condition score of between 2.5-3 
(where 1: pathologically underweight; 2: underweight; 
3: medium; 4: obese; 5: pathologically obese) were se-
lected and checked for any sign of infection, illness and 
reproductive deficiency.  The ewes were randomly allo-
cated to two groups: 

Group A: 96 ewes (n=96) treated with melatonin 
implants (Melovine® 18 mg Ceva Sante Animale, 
France) 45 days prior to ram introduction according  
to the manufacturer’s instructions.

Group B: 114 ewes (n=114) as the control group, 
where 0.2 ml sterile isotonic saline was used as placebo.

In the experiment, 3–5 year-old rams with known 
fertility were chosen. All six rams had similar fertility 
results during the two mating seasons preceding the  
experiment. The rams showed no signs of illness prior 
to or during the experiment.

The mating period in each year – 2 periods in total 
– started on the 19th of April and lasted for 41 days.  
The rams were introduced to the ewes at the starting 
day of both spring (2023 and 2024) mating periods.  
At 40 days after the end of each mating period, the ewes 
were checked for gravidity using a Dramiński© Animal 
Profi 2 ultrasound machine with a Dramiński©  
3-7 MHz mechanical abdominal probe (Dramiński S. 
A. Poland). 

The ratio of twin litters was calculated by dividing 
the number of twin litters in each group by the respec-
tive total number of litters in the group. Those litters  
in which two or more lambs were born were classified 
as twin litters. Fetal mortality rate was calculated  
by dividing the number of ewes scanned positive for 
pregnancy without lambing, compared to the number  
of ewes scanned for positive pregnancy and which gave 
birth to at least one lamb. No abortions were recorded 
during the experiment. For statistical analysis we used 
the R program, version 4.1.3., binomial test. 

Results and Discussion

Ratio of twin litters

In the melatonin group there were 43 twin litters 
and 25 single ones (63.24 %) and in the control group 
there were 14 and 14 respectively (50.00 %) (Fig. 1.). 
The difference between the melatonin group and con-
trol group was significant (p≤0.05) with a 95 % confi-
dence interval of 0.5067 to 0.7461. There were 3 triplet 
litters in the melatonin group and one triplet litter in the 
control group, but these numbers were too small to per-
form a dependable statistical analysis. This difference 
between the melatonin group and control group  
is in correspondence to previous findings, that mela-
tonin implants can increase litter sizes (Scott et al. 
2009). Although this might increase the productivity  
of the farm, the lambs in twin litters generally have  
lower body weight at birth, show lesser growth until 
weaning, and are prone to having more percentage body 
fat than singletons, if ewes are not fed adequately during 
early gestation (Kelman et al. 2022). Male lambs from 
twin litters also show worse reproductive performance 
than singleton ones at their first mating season, which 
can be an important factor in intensive farming systems 
(Sánchez-Dávila et al. 2021). 

Fetal mortality

In the melatonin group there were 72 observed 
pregnancies from which 68 resulted in lambing and  
in 4 cases fetal mortality was observed. In the control 
group there were 47 observed pregnancies from which 
28 resulted in lambing and in 19 cases fetal mortality 
was observed. This difference between the two groups 
were significant (p≤0.01) with a 95 % confidence inter-
val of 0.0153 to 0.1362. This might be the result of the 
antioxidant effect of melatonin and similar results were 
observed in recipient ewes previously, in which case 
melatonin improved the survival rate of transferred 
sheep embryos (Song et al. 2019).
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Conclusion

Melatonin is a multi-effect hormone which can  
reduce the fetal mortality rate and increase the litter size 
in sheep during breeding seasons. However, lambs  
originating from twin pregnancies require greater time 
and resource allocation during early growth, which 
should be accounted for when considering the adminis-
tration of melatonin implants.
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Fig. 1. �Ratio of twin and non-twin litters in melatonin treated (Group A) and control (Group B) Blanc du Massif Central ewes.


