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ABSTRACT 
The effect of exogenous melatonin administration on levels of sex 

hormones in West African Dwarf (WAD) sheep in the dry season were 
investigated in an experiment with twenty WAD sheeps (10 ewes and 10 
rams) aged 1-1.5 years, which were allotted to two treatments. Levels of 
the reproductive hormones of the twenty WAD sheep before experiment 
were determined. Melatonin was administered at 0 mg (T1) and 5 mg (T2) 
to each treatment, containing 5 ewes and 5 rams for 10 consecutive days. 
Blood sample (5mL) was collected from the sheep to determine luteinizing 
hormone (LH, mIU/mL), follicle stimulating hormone (FSH, mIU/mL), 
estrogen (estradiol) and testosterone. Before treatment in ewes, estradiol 
ranged between 201 and 1107 pg/mL, LH ranged between 5.70 and 14.80 
Miu/mL, and FSH ranged between 0.60 and 8.20 Miu/mL. In rams, 
testosterone ranged between 0.10 and 2.80 ng/mL, LH level ranged 
between 2.80 and 5.30 Miu/mL and FSH ranged between 0.30 and 5.30 
Miu/mL. Testosterone (0.40±0.14ng/mL), LH (5.94±0.74Miu/mL) and FSH 
(0.64±0.08Miu/mL) of the control group (0mg) fell within the ranges of the 
endogenous sex hormones before treatment. In rams,  at 5mg melatonin 
administration the testosterone was not significantly different across the 
treatment groups. LH and FSH were significantly (P<0.05) higher (10.68 
Miu/mL and 4.86 Miu/mL, respectively) than the control group 
(5.99Miu/mL and 0.64Miu/mL, respectively). In the ewes estradiol 
(1127.00±298.50pg/mL), LH (5.66±2.99Miu/mL) and FSH 
(6.80±1.20Miu/mL) of the control group (0mg) fell within the ranges of the 
endogenous sex hormones before treatment.The LH and FSH were 
significantly (P<0.05) higher (24.22 Miu/mL and 18.06 Miu/mL, 
respectively) than the control group (5.66 Miu/mL and 6.80 Miu/mL, 
respectively). In conclusion exogenous melatonin influenced the level of 
FSH an LH capable of enhancing reproduction during this season.   
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INTRODUCTION 
Duration of pineal melatonin is inversely related to day length and its 

secretion drives enduring changes in many physiological systems, 
including the hypothalamic-pituitary axes, hypothalamic-gonadal axes, and 
brain-gut axes, the autonomic nervous system, and the immune system. 
Thus, melatonin is the fulcrum mediating redistribution of energetic 
investment among physiological processes to maximize fitness, 
reproduction and survival. The mechanism of reproduction in sheep is tied 
to the influence of light intensity and duration of sunlight in the regulatory 
release of melatonin. This implies that, the higher the light intensity, the 
lower the melatonin released and hence the lower the level of sex 
hormones produced (Hanif and Williams, 1991).  

This mechanism creates two periods for the sheep: (a) Breeding 
Season and (b) Non- Breeding Season. Breeding Season of sheep is the 
period of time in a year when the length and intensity of sunlight is 
minimal and there is availability of feedstuff so as to effect increased 
melatonin release from the brain which thereafter initiates oestrus and 
libido in ewes and rams respectively. This is as a result of increased 
production of luteinizing hormone (LH), and follicle stimulating hormone 
(FSH). In the temperate regions, the breeding seasons occur during 
autumn/winter, but in Nigeria, this could be likened to the wet season 
(June – September), when the intensity and length of sunlight is minimal. 
Studies have shown that reproductive activities of our indigenous breed 
follow the change of dry and rainy season and are influenced by 
temperature and humidity (Butswaat, 1994). Non- Breeding season is a 
season characterised by high intensity and increased length of sunlight. In 
the temperate region, this period is typical of ‘summer’ but in Nigeria, it is 
typical of ‘Hot season’ (November- March). In this period the reverse in the 
breeding season occurs with higher sunlight intensity, low melatonin 
production and low level of GnRH, LH and FSH production, thereby making 
it almost impossible for these animals to breed (Senger, 2003). With these 
challenges, it is imperative to find possible ways to mitigate this shortfall so 
as to breed our indigenous West African Dwarf Sheep throughout the year. 
Information on controlling the breeding seasonality of West African dwarf 
(WAD) sheep with exogenous melatonin supplementation has not been 
adequately documented. 
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MATERIAL AND METHODS 
Experimental location 
The experiment was carried out at sheep unit of The Federal University 

of Technology Research Farm, Owerri Imo state on latitude 5˚29’N and 
longitude 7˚02’E in December. The region is in the South Eastern agro-
ecological zone of the rain forest zone of Nigeria with a mean annual 
rainfall of 2200mm (Eroarome, 2009).  

 
Animal feeding and management  
The rams and ewes were housed in separate units within the sheep 

pen, fenced and with open space. They were dewormed and vaccinated 
against PPR prior to the treatment. The animals were fed grasses consisting 
of Guinea grass (Panicum maximum) and elephant grass (Pennisetum 
purpereum), with grains offal as supplements. Feed was provided ad 
libitum and fresh water was supplied regularly. 

 
Experimental Animals and design 
A total of 20 sheep (10 ewes and 10 rams) were used for this 

experiment. The ewes were divided into two treatments, at 5 ewes per 
treatment; treatment 1 as control with 0 mg of melatonin, treatment 2, 
with 5mg melatonin given to each animal. The rams were divided into two 
treatments, at 5 rams per treatment; treatment 1 as control with 0mg of 
melatonin, treatment 2, with 5mg melatonin given to each animal. 
Melatonin administration was given orally for 10 consecutive days.  

 
Blood sampling and hormonal assay 
Initial blood samples were collected from the jugular vein before the 

commencement of melatonin administration to serve as a baseline, into a 
set of sterile tubes containing no anticoagulant for serum separation by 
centrifuging at 3000rpm in 5 minutes within 45 minutes of blood 
collection. Serum samples were analysed for levels of sex hormones (LH, 
FSH, Oestrogen (estradiol) in the ewes also LH, FSH and Testosterone in 
rams) which was determined using the Enzyme-Linked Immunosorbent 
Assay (ELISA) technique as described by Reitman and Frenkel (1957). At 
the end of the 10 consecutive days melatonin administration, blood 
samples were collected from all the animals and also analysed for levels of 
endogenous sex hormones on ewes and rams, respectively 

 
Statistical Analysis 
Data obtained were subjected to T-test procedure of statistical analysis 

software (SAS, 2003), in a completely randomized design.  
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RESULTS 
The Testosterone, LH and FSH in the WAD rams before melatonin 

administration are presented in Table 1, while the Estradiol, Luteinizing 
hormone and Follicle stimulating hormone in the ewes before melatonin 
administration are presented in Table 2. The levels of sex hormones in 
ewes and rams in the months of November were in the following ranges: In 
ewes, Estradiol ranged between 201 and 1107 pg/mL, LH ranged between 
5.70 and 14.80 Miu/mL. The FSH ranged between 0.60 and 8.20 Miu/mL. In 
rams, Testosterone ranged between 0.10 and 2.80 ng/mL, LH level ranged 
between 2.80 and 5.30 Miu/mL and FSH ranged between 0.30 and 5.30 
Miu/mL. 

The testosterone, LH and FSH in the WAD rams administered 
melatonin are presented in Table 3. Testosterone (0.40±0.14ng/mL), LH 
(5.94±0.74Miu/mL) and FSH (0.64±0.08Miu/mL) of the control group 
(0mg) fell within the ranges of the endogenous sex hormones before 
treatment. The hormonal variables showed that melatonin at 5mg 
influenced LH, and FSH significantly. The testosterone was not significantly 
different across the treatment groups. LH and FSH were significantly 
(P<0.05) higher (10.68 Miu/mL and 4.86 Miu/mL, respectively) than the 
control group (5.99Miu/mL and 0.64Miu/mL, respectively).  

 
Table 1: Levels of sex hormone in rams before treatment (n = 10) 
Parameters Mean ± SD Range 
Testosterone (ng/mL) 0.40±0.84 0.10 -2.80 
Estradiol (pg/mL) 195.00±29.84 158.80-240.00 
Luteinizing hormone (Miu/mL) 4.18±1.02 2.80-5.30 
Follicle stimulating hormone (Miu/mL) 2.58±2.38 0.30-5.30 

SD = standard deviation 

 
Table 2: Levels of sex hormones in ewes before treatment (n = 10) 
Parameters Mean ± SD Range 
Estradiol (pg/mL) 326.20±274.96 201-1107 
Luteinizing hormone (Miu/mL) 8.78±3.09 5.70-14.80 
Follicle stimulating hormone (Miu/mL) 3.15±2.38 0.60-8.20 

SD = standard deviation 

 
Table 3: Effect of exogenous melatonin on Sex hormones in WAD rams 

Hormone 
Treatments 

T1 (0mg) T2 (5mg) 
Testosterone (ng/mL) 0.40±0.14 0.72±0.35 
Estradiol (pg/mL) 235.88±3.88 238.3±9.92 
Luteinizing hormone (Miu/mL) 5.94±0.74 b 10.68±1.76 a 
Follicle stimulating hormone (Miu/mL) 0.64±0.08 b 4.86±1.32 a 

a,b: means along the same row with different superscripts are significantly 
(P<0.05) different. ±SEM: standard error of mean 
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The Estradiol, Luteinizing Hormone and Follicle Stimulating Hormone 
in the ewes administered melatonin is presented in Table 4. Estradiol 
(1127.00±298.50pg/mL), LH (5.66±2.99Miu/mL) and FSH 
(6.80±1.20Miu/mL) of the control group (0mg) fell within the ranges of the 
endogenous sex hormones before treatment.  After treatment of 5mg 
melatonin, the LH and FSH were significantly (P<0.05) higher (24.22 
Miu/mL and 18.06 Miu/mL, respectively) than the control group (5.66 
Miu/mL and 6.80 Miu/mL, respectively). No significant difference was 
observed in estradiol among treatment groups. 
 
Table 4: Effect of exogenous melatonin on Sex hormones in WAD ewes 

Hormone 
Treatments 

T1 (0mg) T2 (5mg) 
Estradiol (pg/mL) 1127.00 ± 298.50 1418.60 ± 286.68 
Luteinizing hormone (Miu/mL) 5.66 ± 2.99b 24.22 ± 7.81a 
Follicle stimulating hormone (Miu/mL) 6.80 ± 1.2b 18.06 ± 4.39a 

a,b: means along the same row with different superscripts are significantly 
(P<0.05) different. ±SEM: standard error of mean 

 
 

DISCUSSION 
The endogenous levels of testosterone, follicle stimulating hormone 

and luteinizing hormone in the rams were obtained before the start of the 
experiments; also the endogenous levels of estradiol, follicle stimulating 
hormone and luteinizing hormone in the ewes were obtained before the 
start of the experiments. This was done to form a base-line and to monitor 
the levels of these hormones as the experiment progresses, and to 
determine the range of these hormones in the ewes and rams during the 
hot dry season. Maintenance of reproductive function in sheep is 
dependent upon activation of hypothalamic-pituitary-gonadal-axis through 
melatonin synthesis to produce pulsatile gonadotropin releasing hormone 
(GnRH) to release the gonadotropins – LH and FSH. At 5mg melatonin 
administration in WAD sheep, FSH and LH levels increased above the level 
of the control group which received 0mg melatonin. Oestrogen in ewes and 
testosterone in rams, were not significantly influenced. At 5mg melatonin 
administration in WAD rams the levels of testosterone was lower than the 
physiological range of 1.0-9.0 ng/mL in mature rams as recorded by Illius 
et al. (1976) who reported on physiological range indices of testosterone in 
several species. This result suggests that LH levels were not high enough to 
increase the level of testosterone.  According to Casao et al. (2010), the 
levels of melatonin was reported to be lower during the non-breeding 
season, here the level of melatonin before and after melatonin 
administration were indirectly assessed by the levels of LH and FSH 
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recorded before the start of the experiments in which their levels were 
significantly lower than when melatonin was administered. This suggests 
that exogenous melatonin influenced the production of endogenous 
melatonin which showed in the increased level of FSH an LH compared to 
the results before experiments.   

 
 

CONCLUSIONS 
Melatonin administration increased FSH and LH significantly which 

implies that exogenous melatonin can be administered in dry season to 
improve reproduction 
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