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Abstract 
 

A total of twenty-four healthy ewes aged between 2-3 years old and weighed about 35.09 kg of body weight were divided 
randomly into four groups (6 animals for each group). The first group included the non-treated control group, while the other 
three groups were subjected to various oral doses of melatonin 9 mg, 12 mg and 15 mg/head, respectively. All treatments were 
applied at 6 o'clock in the morning, to investigate the effect of treatment with melatonin during breeding season on 
reproductive performance and levels of some biochemical parameters in Arabi ewes from 1 May to 1 October 2017. Blood 
samples 7ml were collected after one hour of treatment and then monthly during the pregnancy months to determine the 
concentrations of biochemical parameters. After Postpartum, lambed ewes/lambs number, birth weight, placenta empty weight 
and cotyledon number were recorded. The results showed significant (P<0.05) improvement in reproductive performance 
(fertility percentage, twinning rate and the number of offspring) when ewes administrated melatonin at two doses (12 and 15 
mg/ head). Also, melatonin administration caused significant (P<0.05) decrease in the concentrations of thyroxin, cortisol, and 
cholesterol. Conversely, there was a significant increase (P<0.05) in glucose concentration after 1 hour of treatment. The 
concentrations of thyroxin, cortisol, cholesterol, and vitamin C increased significantly (P<0.01) in early-gestation compared 
with mid and late-gestation, while the concentrations progesterone and glucose increased significantly (P<0.05) in mid-
gestation compared with early and late-gestation. In conclusion, melatonin administration at doses 12 and 15 mg/ head 
improves ewe reproductive performance (fertility percentage, twinning rate and the number of born lambs). Additionally, the 
gestation stage has a negative effect on the concentrations of thyroxin, cholesterol and vitamin C. 
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في  المرتبطة بها خالل موسم التناسل المعايير الخصوبة وبعض أداءفي  الميالتونين إعطاء تأثير  

  النعاج العرابية
  ٢مرتضى فرج الحلو و ١خلف عبد الرزاق حسن الرشدي ،١وليد يوسف قاسم  
 

  جامعة البصرة، كلية التربية / القرنة، األحياءقسم ٢، كلية الزراعة، الحيواني اإلنتاجقسم ١
  

  الخالصة
ً كغم  ٣٥،٩سنة ووزن جسم  ٣-٢بين  أعمارهاتتراوح  نعجة ٢٤قسمت    حيوانات)  ٦مجاميع (لكل مجموعة  أربعةالى  عشوائيا

ً الميالتونين  لجرع مختلفة من األخرىالمجاميع الثالثة  أخضعتبينما  ،مجموعة السيطرة األولىتضمنت المجموعة   ١٥ و ١٢و  ٩ فمويا
ً  ٦عند الساعة  أعطيتجميع الجرع  ي.على التوالراس ملغم/ الميالتونين في الكفاءة التناسلية وبعض المعايير  تأثيرلمعرفة  صباحا

ثم شهريا  المعاملةمل من الدم بعد ساعة من  ٧ جمعت. ٢٠١٧ /١/١٠ - ٥ /١الحمل في النعاج العرابية من  أشهرالكيموحيوية خالل 
الميالد  وأوزان المولودة عدد الحمالنو لوالدة سجلت عدد النعاج الوالدةيير الكيموحيوية. بعد االمعاالحمل لتقدير تراكيز بعض  أشهرخالل 

 المولودة)النتائج تحسن معنوي في الكفاءة التناسلية (نسبة الخصوبة ومعدل التوائم وعدد الحمالن  أظهرتوالمشيمة الفارغة وعدد الفلقات. 
ً  ،ن الميالتونينملغم/ راس م ١٥و  ١٢عندما عوملت النعاج  بينما  والكولسترول،والكورتيزول الثيروكسين تراكيز  وانخفضت معنويا
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ً  تمعنويا" تركيز الكلوكوز بعد ساعة من المعاملة. وزاد ارتفع وفيتامين ج في بداية  الكولسترول ،الكورتيزول ،الثيروكسينتراكيز  معنويا
ً  بينما ارتفعت ،الحمل مقارنة مع منتصف الحمل ونهايته في منتصف الحمل مقارنة مع بداية  تراكيز البروجسترون والكلوكوز معنويا

التناسلي للنعاج (نسبة الخصوبة  األداءملغم/ راس تحسنان  ١٥و١٢الميالتونين بجرعتين هما  إعطاء إناالستنتاج  باإلمكان .ونهايتهالحمل 
 والكولسترول وفيتامين ج. الثيروكسينسلبي على تراكيز  تأثيرة الحمل لمرحل إن ،عن ذلك وعدد الحمالن المولودة). فضالً  التوأمو معدل 

 

 
Introduction 
 

Arabi is the major breed of sheep in the south of Iraq 
characterized by their ability to mating during all the year 
with a low fertility percentage. Usually, the breeding season 
begins in May and continues to the end of June, thus most 
of ewes lambing occurs in October until November and this 
allows the ewes to lambing before winter (1). 

The reproduction in ewes could be influenced by many 
pathways such as changes in sexual behavior, fertility, 
estrus cycle, a rise in sexual hormone secretion and 
successful of mating between ewes and rams. The 
successful of mating, pregnancy and expressing of fertility 
are very important to farmers and supply them more 
commercial yield. Therefore, many researchers attempted 
to use different methods such as genetic improvement, 
flushing and estrus synchronization to improve 
reproductive efficiency. One of those ways is treating ewes 
with melatonin (2). 

Melatonin is classified as one of the neuro - hormones 
produced and release rhythmically from the pineal gland 
(3). Melatonin rises and declines in response to lighting 
conditions (4). The receptors of this hormone are diffusion 
in different body areas such as brain and some peripheral 
tissues (5). Hypothalamus, ovary, and testes are affected by 
the changes in melatonin levels in serum, which provide a 
critical neuron signal to regulate the release of sexual 
hormones primarily from the hypothalamus (gonadotropin 
releasing hormone GnRH) and then from gonadal glands to 
induce the reproduction season (6,7). The main function of 
melatonin is stimulated and regularization the estrus cycle 
outside breeding season in animals, which depends on 
photoperiod by stimulating the secretion of GnRH from the 
hypothalamus-pituitary-gonadal axis, leading to organizing 
secretion of luteinizing hormone (LH) and follicle 
stimulating hormone (FSH) (8,9). Reported (10) that there 
is a relationship between melatonin secretion and decrease 
in light-day hours. The response of ewes for melatonin 
treatment depends on some factors such as nutrition, breed, 
age, body condition and season (2,11). 

Although, Arabi ewes could be bred during all year, and 
the pineal gland can secrete melatonin naturally to stimulate 
the estrus cycle. The extra amount of melatonin, which is 
provided by the administration will help and lead to 
improvement the fertility (12). Therefore, the aim of this 
study was to find the effect of melatonin administration on 
fertility, and some biochemical parameters in Arabi ewes. 

Materials and methods 
 

The study was conducted on one of the commercial 
animal farms in Al-Qurna (76 km north of Basrah state, 
Iraq) during the period between 1 May to 1 October 2017. 
The aims of the present study were to investigate the effect 
of treatment with melatonin during breeding season on 
reproductive performance and some biochemical 
parameters before and during pregnancy in Arabi ewes. A 
total of twenty-four healthy ewes aged between 2-3 years 
and weighed 35.09 kg were divided randomly into four 
groups (6 animals for each group) The first group included 
the non-treated control group, while the other three groups 
were subjected to various oral doses of melatonin (9mg, 
12mg and 15mg/head, respectively. Melatonin 
manufactured by Ltd Nature Made- U.S.A.). All treatments 
were applied at 6 o'clock in the morning. All animals were 
marked and vaccinated with CO-Baghdad inoculator before 
one month of the experiment. After treatment, four rams 
were selected carefully (characterized by high fertility) and 
mated with ewes. During the study, animals were grazed 
about 5 hours in the morning and 3 hours in the evening. 
Between those two periods, animals were fed the same 
concentrate diet (250 g/head) with offer ad libitum good 
quality water and trace mineral block. 

After fasting for eight hours, seven ml of blood was 
collected from the jugular vein after one hour of treatment 
and then monthly during the gestation period. Blood 
samples were taken into heparinized tubes and plasma were 
separated by centrifugation at 3000rpm for 15 minutes and 
were frozen at -20 Co until analysis. After postpartum, 
lambed ewes/lambs number, birth weight, placenta empty 
weight and cotyledon number were recorded. 

The concentration of albumin was determined by using 
a chemical kit the France Biolabo SA, Company. The 
glucose concentration was measured by chemical kit of the 
England Plamatec Company. The total protein and 
cholesterol concentrations were determined by using a 
chemical kit of the France Biomeriex Company. Vitamin C 
concentration was measured by using the method of (13). 
Progesterone, thyroxin, TSH (Thyroid stimulating 
hormone) and cortisol concentrations were determined by 
using a procedure described with the kit of Monobind Inc.- 
USA company. 

The obtained data were analyzed statistically using the 
(14) software package with one-way analysis of variance. 
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Statistically significant differences were determined at 
P<0.05. 
 
Results  

The effect of different levels of melatonin on 
reproductive performance of Arabi ewes was presented in 
Table 1. Ewes treated with melatonin at two dosages 12 and 
15 mg/ head showed an increase in the lambed ewes 

number, percentage of fertility and twinning and lambs 
number as compared with control and T2 groups. The 
number of barren ewes was higher in control and T2 groups 
as compared with other treated groups. There was a 
significant increase in placenta weight when ewes treated 
with melatonin at a dose of 12 mg/ head in comparison with 
other groups. There were no significant differences 
observed between groups in total litter weight and 
cotyledon number. 

 
Table 1: Effect of different doses of melatonin on reproductive performance of ewes (Mean ± SE) 
 
Trails Groups 

Control T1 T2 T3 
Total no. 6 6 6 6 
Lambed ewes (No.) 3 5 6 6 
Barren ewes (No.) 3 1 0.00 0.00 
Fertility (%) 50 83 100 100 
Twin (%) 0.00 0.00 50.0 33.3 
Lambs (No.) 3 5 9 8 
Total litter weight (kg) 3.08± 0.11 0.09±3.12 0.10±3.34 0.09±3.22 
Placental weight (g) 10.9 b±306 11.3 a±350 9.12 c±282 9.54 c±254 
Cotyledon (No.) 1.98±34.33 1.76±35.80 1.88±38.22 1.76±37.75 

Different small letter within class means significant difference (P<0.05) between groups. 
 
The effect of different doses of melatonin on numerous 

hormone concentration in plasma was presented in Table 2. 
The concentration of thyroxin hormone was decreased 
significantly in all treated groups as compared with control. 
Mean values of the concentration of cortisol after melatonin 
treatment indicated a significant decrease. 

The effect of different doses of melatonin on some 
biochemical parameter concentrations in plasma was 
presented in Table 3. No significant differences were 
obtained between groups in total protein and albumin 
concentrations after 1 hour of melatonin treatment. 

 

Table 2: Effect of different doses of melatonin on numerous 
hormone concentrations (ng/ml) in plasma after 1 hour of 
treatment (Mean ± SE) 
  
Groups  Hormones  

Progesterone Thyroxin Cortisol 
Control 1.89±0.09 51.89±4.08 a 85.01 ±5.61 a 
T1 1.32±0.10 46.10±3.05 b 67.21 ±4.31 b 
T2 1.45±0.08 45.61±2.90 bc 60.50 ±6.66 b 
T3 1.53±0.09 40.72±3.52 c 50.46 ±5.00 b 

Different small letter within column means a significant 
difference (P<0.05) between treated groups. 

 
Table 3: Effect of different doses of melatonin on numerous biochemical parameter concentrations in plasma of ewes after 1 
hour of treatment (Mean ± SE) 
 

Groups Parameters  
Total protein 

(g/100ml) 
Albumin 
(g/100ml) 

Cholesterol 
(mg/100ml) 

Glucose 
(mg/100ml) 

Vitamin C 
 (mg/100ml) 

Control 5.74±0.73 3.04±0.11 91.2±6.09 a 25.7±1.02 b 5.34±0.29 
T1 5.69±0.79 3.80±012 87.0 ±5.54 a 37.1±1.23 a 5.96±0.30 
T2 5.61±0.76 3.03±0.11 72.5±5.87 b 35.8±1.31 a 5.34±0.28 
T3 5.71±0.80 3.66±0.11 64.9±5.43 b 41.4±1.19 a 5.76±0.28 

Different small letter within column means significant difference (P<0.05) between treated groups. 
 

The concentration of cholesterol was significantly 
decreased in treating ewes with melatonin at two doses 12 
and 15 mg/ head compared with control and T2 groups. The 
concentration of glucose was higher in the treated groups 

compared with the control group. There were no significant 
differences presented between groups in vitamin C 
concentration after 1 hour of melatonin treatment.  
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There was a significant increase in progesterone 
concentration during mid-gestation in all groups compared 
with early and late gestation periods (Table 4). There were 
no significant differences shown between groups in 
thyroxin concentration during the gestation period except in 
the first month, where, there was a significant decrease in 
T1 and T2 treated groups compared with control. However, 
thyroxin concentration showed significant increase in the 

first month of gestation and then declined gradually in the 
fifth month from 54.29 to 37.41 ng/ml. There were no 
significant differences found between groups in cortisol 
concentration during gestation. Whereas, there was a 
significant increase in the concentration of cortisol in first 
and second months of gestation in comparison with other 
months 76.92, 68.83, 40.66, 48.19, 45.31 ng/ml for five 
months respectively. 

 
Table 4: Effect of different doses of melatonin on numerous hormone concentrations (ng/ml) in serum of pregnant ewes (Mean 
± SE) 
 

Period  No. Groups Progesterone Thyroxin Cortisol 

First Mo. 
3 Control 2.18±0.09 58.11 ±4.40 a 78.01 ±4.05 
5 T1 2.50±0.06 50.10 ±3.80 b 81.15 ±6.66 
6 T2 2.90±0.05 53.17 ±3.61 ab 73.25 ±5.00 
6 T3 2.57±0.08 55.80 ±3.67 a 75.30 ±4.81 

Mean 2.53±0.09 D 54.29 ±3.61 A 76.92 ±6.62 A 

Second Mo. 
3 Control 3.55±0.10 50.11 ±3.05 75.55 ±6.51 
5 T1 3.97±0.09 49.12 ±3.64 62.61 ±5.05 
6 T2 3.72±0.07 48.12 ±2.61 73.07 ±6.11 
6 T3 3.99±0.08 44.11 ±2.40 64.11 ±4.92 

Mean 3.80±0.09 C 47.86±2.82 B 68.83 ±5.82 A 

Third Mo. 
3 Control 5.10±0.10 43.43 ±2.80 36.30 ±5.70 
5 T1 5.40±0.09 42.06 ±3.01 44.04 ±4.83 
6 T2 5.97±0.11 40.11 ±2.61 39.56 ±6.00 
6 T3 5.72±0.08 B 39.15 ±2.11 42.77 ±6.27 B 

Mean 5.54±0.12 41.18 ±3.09 C 40.66 ±5.90 

Fourth Mo. 
3 Control 7.00±0.11 41.18 ±2.80 49.01 ±6.11 
5 T1 7.90±0.13 39.90 ±2.60 46.58 ±6.80 
6 T2 7.94±0.09 40.15 ±2.96 43.11 ±6.31 
6 T3 7.49±0.08 A 38.89 ±3.11 C 48.19 ±5.11 B 

Mean 7.58±0.08 40.02 ±2.46 46.72 ±5.40 

Fifth Mo 
3 Control 1.11 ±0.01 39.11 ±2.02 42.30 ±4.62 
5 T1 1.98 ±0.02 35.62 ±3.41 46.21 ±6.30 
6 T2 1.47 ±0.01 36.04 ±2.81 45.62 ±6.72 
6 T3 1.39 ±0.01 38.90 ±2.00 47.13 ±5.90 B 

Mean 1.70 ±0.01 D 37.41 ±2.50 C 45.31 ±4.11 
Different capital and small letter within column mean significant difference (P<0.05) between periods and treated groups 
respectively. 
 A significant effect of melatonin treatment on total 
protein, albumin, cholesterol, glucose and vitamin C 
concentrations during gestation months are observed in 
table 5. Protein concentration was increased significantly in 
both the early and late gestation compared with mid once. 
There were no significant differences obtained between 
groups in albumin concentration in all gestation months. 

There was a significant decrease in cholesterol 
concentration in T1 and T3 treated groups as compared 
with control in the first two months of gestation. The 
concentration of cholesterol showed significant decreased 
in the first month of gestation and continue decline for the 
last month gradually. 

The glucose concentration showed a significant increase in 
mid-gestation compared with early and late gestation. 
Vitamin C concentration showed a significant increase in 
the first month of parturition compared with other months. 
 
Discussion 
 Melatonin treatment at a doses 12 and 15 mg/ head 
showed an increase in the percentage of fertility and 
twinning in ewes, whereas, the placenta weight was higher 
in ewes T2 group. Melatonin treatment may stimulate the 
hypothalamus cells to release GnRH and causes an effect 
on gonadal function or increases the RNA of GnRH in the 
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hypothalamus (15,16). However, this increase may be the 
first step to the stimulation of FSH secretion and follicular 
growth in ovary and when arises estradiol level lead to 
stimulate LH secretion by the estradiol positive feedback. 
Or may be due to that melatonin have an effect on ovarian 
activity and progesterone secretion during the luteal phase 
(17). Those results agreed with the results of Uslu et al. 
(18) who found a rise in lambing percentage from 50 to 
70% as compared with a control group in fat-tailed 
Morkaraman ewes and this percentage increased from 70 to 
80 % when melatonin was combined with norgestomet, but, 
they did not record any changes in twinning rate. 
Furthermore, Horoz et al. (19) reported that the pregnancy 
rate increased from 75 to 85 % after treating Kivircik ewes 
melatonin in comparison with non - treated group (control), 
while the twinning rate increased from 43.6 to 52.9 % in 
non-treated and treated groups respectively. Although, 
Bonev (2) treated melatonin to three different breeds of 

sheep (Awassi, Pleven Blackhead X Awassi and lle de 
France) during different seasons, he found a significant 
increase in fertility, pregnancy rate and twinning percentage 
and suggested that increase in ovulation rate causes more 
growth and development ovum. There were no significant 
differences shown between groups in progesterone 
concentration after 1 hour of treatment. Similar results for 
this data was also observed by Kassim et al. (20) in Arabi 
ewes. Thyroxin was decreased in all treated groups 
compared with control. This result corresponds with the 
results of Dönmez et al. (6) and Vriend et al. (21), which 
they reported a decrease in thyroxin concentration in ewes 
and goats after melatonin treatment. The reason of 
decreased cortisol after melatonin treatment may be due to 
that melatonin has an effect on inhibition the ACTH 
secretion from the hypothalamus, which causes falling in 
cortisol secretion (22). This result was similar to that found 
by Sejian and Srivastava (23) in Indian goats. 

 
Table 5: Effect of different doses of melatonin on numerous biochemical parameters in serum of pregnant ewes (Mean ± SE) 
 
Period  No. Groups Total protein 

(g/100ml) 
Albumin 
(g/100ml) 

Cholesterol 
(mg/100ml) 

Glucose 
(mg/100ml) 

Vitamin C 
(µg/100ml) 

First Mo. 
3 Control 6.17±0.28 3.47±0.11 116.2±7.05 a 22.7±1.03 3.82±0.31 
5 T1 6.55±0.25 3.25±0.09 84.9 ±4.54 b 20.7±1.12 4.36±0.30 
6 T2 7.17±0.23 4.00±0.10 100.8±6.90 a 25.9±1.14 4.38±0.29 
6 T3 6.61±0.26 3.50±0.11 79.9±5.66 b 27.2±1.07 4.03±0.28 

Mean 6.62±0.37 A 3.55±0.08 98.6 ±5.90 A 24.1±1.12 C 4.14±0.29 A 

Second Mo. 
3 Control 5.10±0.22 4.13±0.07 123.4 ±7.21 a 27.4±1.13 2.66±0.24 
5 T1 5.11±0.19 3.42±0.08 77.7±5.21 b 31.6±1.15 2.97±0.27 
6 T2 5.27±0.24 3.46±0.09 82.7±6.66 b 30.9±1.13 2.72±0.29 
6 T3 5.39±0.20 3.83±0.07 89.7±6.00 b 33.2±1.14 2.91±0.26 

Mean 5.21±0.21 BC 3.71±0.09 93.3±7.86 AB 30.7±1.18 B 2.81±0.31 B 

Third Mo. 
3 Control 4.96±0.16 3.67±0.10 90.1±6.07 51.8±1.17 2.55±0.25 
5 T1 4.26±0.17 3.76±0.11 94.5±6.21 56.1±1.16 2.62±0.23 
6 T2 4.67±0.18 3.95±0.0.8 80.0±6.90 60.4±1.20 2.31±0.29 
6 T3 4.28±0.19 4.90±0.08 88.9±6.43 54.7±1.16 3.00±0.30 

Mean 4.54±0.14 C 3.95±0.09 88.3±7.00 B 55.7±1.10 A 2.62±0.28 B 

Fourth Mo. 
3 Control 6.21±0.23 3.82±0.10 60.6±5.90 33.2±1.12 2.59±0.29 
5 T1 5.57±0.21 3.52±0.08 69.1±5.32 35.8±1.13 2.29±0.28 
6 T2 5.50±0.18 3.65±0.09 65.3±5.02 39.4±1.11 2.20±0.27 
6 T3 6.02±0.19 3.90±0.08 58.7±5.12 36.5±1.11 2.63±0.28 

Mean 5.82±0.20 A 3.72±0.09 63.4±5.55 C 36.2±1.19 B 2.42±0.29 B 

Fifth Mo 
3 Control 5.46±0.19 3.87±0.09 64.5±5.65 27.8±1.00 2.50±0.30 
5 T1 6.70±0.21 4.78±0.11 58.6 ±6.00 23.9±1.07 2.51±0.26 
6 T2 6.19±0.23 3.50±0.10 55.4±5.76 23.5±1.08 2.31±0.27 
6 T3 5.53±0.21 3.85±0.10 56.8±5.87 24.9±1.10 2.88±0.27 

Mean 5.97±0.23 AB 4.00±0.09 58.8±5.33 C 25.0±1.12 C 2.55±0.29 B 
Different capital and small letter within column mean significant difference (P<0.05) between periods and treated groups 
respectively. 

  
The concentration of cholesterol decreased in T3 and T4 

groups compared with control and T2 groups. According to 
Darul and Kruczyńska (24) whose recorded a decline in 
cholesterol level in dairy goats over 4 hours of melatonin 
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treatment and they suggested that melatonin may play a role 
in controlling lipid metabolism in the animals through its 
influence on the level of insulin hormone that have an 
effect on lipid- carbohydrate metabolism. This result agrees 
with the results of Kassim et al, (20) and Darul and 
Kruczyńska (24) in Arabi ewes in and dairy goats 
respectively. Glucose concentration was higher in the 
treated groups in comparison with control. This can be 
explained by the direct influence of melatonin on the 
function of hepatic cells in regulating the plasma glucose 
(25). Also, melatonin has an effect on the insulin secretion 
from the pancreas gland (24). This result agrees with the 
observation by the authors (20,23,26) in Arabi ewes, female 
Marwai goats and dairy cows respectively. 

There was an increase in progesterone concentration 
during mid-gestation in all groups as compared with early 
and late gestation periods, this might be to that placenta 
after completing its development during the second month 
of gestation sharing with the ovary in elevation of 
progesterone level in the mother`s circulation (27), or may 
be due to the positive correlation between the level of 
progesterone and placenta size (28). This result was agreed 
with Bashandy et al. (29) and Yotov (30). Thyroxin 
concentration increased in the first month of gestation and 
then declined gradually in the fifth month. The reason for 
the elevation in the thyroxin level in early gestation may be 
due to that thyroid hormone is necessary for this period to 
meet the growth and energy requirements of the fetus 
development (31). In addition, the lower passage of thyroid 
hormone from mother to fetus through the placenta, 
especially before the sixth and eighth weeks of embryonic 
life (32). Therefore, naturally, the level of thyroxin in the 
mother`s circulation became higher. Whereas, the reason 
for the decreasing of this hormone in the last month that 
fetus became more developed and needs more iodine to the 
synthesis it is thyroxin hormone, the fetus will take iodine 
from the only available source (mother`s circulation) 
(33,34), and that will cause a negative effect on mother`s 
thyroxin synthesis. Similar results were also observed by 
Colodel et al. (35), who reported that thyroxin level 
increased in the serum of pregnant Lanada Serrana ewes 
during mid-gestation and decreased during the end of it. In 
addition, there was an increase in the concentration of 
cortisol in first and second months of gestation in 
comparison with other months. As known, cortisol is a 
glucocorticoid hormone and considered as an anti-stress 
hormone, which normally increases when animals are under 
stress condition such as pregnancy and take some time to 
return to normal range (36). According to Firat et al. (37), 
the level of cortisol increases during 100 days of gestation 
and then decline during late gestation in Sakiz ewes. 

Protein concentration was higher in early and late 
gestation as compared with mid once, this result can 
explain by the metabolism of proteins and transfer of the 

amino acids through the placenta are increasing during this 
period to meet the requirements of growth and development 
of fetus muscles and that led to dropping in the mother 
circulation proteins (38). This result agrees with the results 
of Khatun et al. (39) and Marai et al. (40). There was a 
decrease in cholesterol concentration in T1 and T3 treated 
groups as compared with control in first and second months 
of gestation, this might be due to variation in the body score 
of ewes or to the accumulation effect of melatonin 
treatment. Also, the concentration of cholesterol decreased 
in the first month of gestation and continued gradually to 
the last month. The reason of the decrease in cholesterol 
concentration during parturition may be due to the increase 
in cholesterol uptake by the corpus luteum to produce 
progesterone hormone (39), Additionally, there is more 
need for the energy sources to meet the growing fetus, 
which supplied from the mother's blood (27). Our result has 
agreed with the results of Piccione et al. (41) and Kaushik 
and Bugalia (42). Glucose concentration was elevated in 
mid-gestation as compared with early and late gestation. 
According to Firat et al. (37) in their study on Sakiz 
pregnant ewes, glucose concentration does not differ 
significantly between the periods of gestation. Furthermore, 
the decline in glucose level in early gestation may be due to 
provide the energy for growth the fetus. While, the decline 
in glucose level in late-gestation may due to using it to 
provide the carbohydrate for colostrum and milk production 
just before starting lactation stage (43). 

 The present study concluded that melatonin treatment 
at doses 12 and 15 mg/ head improves reproductive 
performance (fertility percentage, twinning rate and the 
number of lambs born. Additionally, melatonin treatment 
leads to reduce the gestation stage stress and increase the 
body metabolism cells through decline cortisol 
concentration and raises glucose concentration in serum. 
The gestation stage has a negative effect on the 
concentrations of thyroxin, cholesterol and vitamin C. 
Furthermore, this stage causes changes on concentrations of 
some biochemical parameters such as cortisol, total protein 
and glucose. 
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