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Abstract

Effects of vitamin E and Selenium administration on fertility and lamb per-
formance of Yankasa sheep were evaluated. Thirty post pubertal ewes (1-1 1/2
years of age) and nine rams (2-2 1/2 years of age) were used for the study.
The ewes were randomly assigned into 3 groups (n = 10). Animals in group 1
served as control and were administered 1 ml normal saline. Animals in group
2 were administered 90 mg Tocopherol acetate (Vitamin E), while group 3
received injection containing a combination of 100 mg tocopherol acetate and
1.97 mg sodium selenite. Two doses of the injections were administered 14
days apart (subcutaneously). Estrus was synchronized in the ewes using con-
trolled internal drug release device (CIDR). Rams were used for estrus detec-
tion and mating starting 24 hours following withdrawal of CIDR. Ewes were
allowed to carry the pregnancy to term. The results indicate higher (p < 0.05)
estrus response (80.00, 100.00, 100.00), pregnancy rate (75.00, 100.00, 100.00)
and lambing rate (66.6, 100.00, 100.00) in ewes following administration of
vitamin E and a combination of vitamin E and selenium. Average daily weight
gain of lambs was also significantly enhanced (p < 0.05) by treatment. It can be
concluded that administration of Vitamin E alone and in combination with se-
lenium resulted in improved reproductive performance on Yankasa sheep.
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1. Introduction

Sheep production plays a significant role in the food chain and livelihood of ru-
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ral households [1]. The Yankasa sheep is the most numerous breed of sheep in
Nigeria and also has the widest distribution. Reproductive performance is re-
ported to be an important determining factor for profitability in sheep breeding
[2]. The adverse effect of nutritional stress on follicular development, embryo
quality and embryo-mother signaling has been documented [3]. Vitamin E acts
as an intra cellular antioxidant thereby protecting cellular membranes from
oxidative damage [4]. Selenium is an essential component of glutathione perox-
idase an enzyme involved in detoxification of free radicals [5]. Selenium sup-
plementation has been reported to improve reproductive performance of sheep.
The adverse effects of oxidative stress on ovarian function have also been docu-
mented. Soil selenium concentration in the study area has been reported to be
below the critical level of 0.05 mg/kg [6]. Selenium deficiency has also been re-
ported in legumes and crop residue in the study area [7]. The objective of this
study is to evaluate the effects of selenium and vitamin E supplementation on

fertility and lamb performance in Yankasa sheep.

2. Materials and Methods

2.1. Experiment Site

This study was conducted in the livestock farm of the Department of Animal
Science of College Agriculture, Lafia, Nasarawa state, Nigeria. The location lies
within latitude 08°33'N and longitude 08°33'E at an attitude of 181.53 m (570 ft)

above sea level with an annual rainfall of 1311.75 cm

2.2. Animals and Management

Thirty post pubertal Yankasa ewes (1-1 1/2 yrs of age) weighing 22.5 - 26.1 kg
and nine (9) Rams (2-2 1/2 years of age) weighing 36 - 42 kg were used for the
study. The animals were allowed access to grazing most of the day. Maize offal
was provided as supplementary feed and Minerals salt lick and clean drinking
water provided ad [bitum. All animals were given prophylactic treatment

against ecto and endo parasites, by using ivermectin (50 pg/kg subcutaneously).

2.3. Experimental Procedure

The animals were kept for a stabilization period of 14 days before commence-
ment of the experiment. Pregnancy evaluation was done by determination of
serum progesterone levels. Ewes with serum progesterone concentration below
1.2 ng/ml were considered non pregnant [8]. The Ewes were divided into 3
groups with 10 ewes per group. Animals in group 1 serve as control and were
administered1ml normal saline, animals in group 2 were administered injections
of 90 mg Tocopherol Acetate (Vitamin E), manufactured be Laborate Pharma-
ceutical (India). Ewes in group 3 received injections containing 100 mg Toco-
pherol Acetate (Vitamin E) and 1.97 mg Sodium Selenite (Bremer Pharma GMBH)
Germany. All injections were administered subcutaneously. Two doses of the

injections were administered 14 days apart.
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2.4. Estrus Synchronization and Mating

Estrus was synchronized in all ewes using controlled internal Drug release (CIDR)
device impregnated with 300 mg progesterone. The device was inserted 3 cm in-
to the Vagina using an applicator and left in place for 14 days according to man-
ufacturer’s instructions. The Rams were used for estrus detection and natural
mating starting 24 hours after withdrawal of CIDR. Estrus detection was done
twice daily, ewes showing signs of estrus were allowed to run with the Rams un-
til they were out of estrus. Ewes exhibiting estrus within 5 days (120 hours) fol-
lowing treatment were considered synchronized. Pregnant ewes were allowed to

carry the pregnancy to term.
2.5. Data Collection

The following parameters were recorded.

. . f in est 1
Percentage of Animals in Estrus= Number of ewes in estrus x 100 (1)

Number of ewes in group

Duration of estrus (Hours)

Interval to estrus (Hours)

Number of pregnant ewes x 100

Pregnancy Rate= - (2)
Number mated in group
incidence of retained placenta, Dystocia and Stillbirth.
. N f lambi
Lambing Rate= umber of ewes lambing <100 3)

Number of mated ewes in group

Fecundity= Number of lam‘.bs born (4)
Number of lambing ewes

Lamb performance Parameters evaluated include birth weight, Weight at 30

days of age, and average daily weight gain.

2.6. Statistical Analysis

The data were analyzed by analysis of variance using statistical package for social
science (SPSS) version 22.0. The separation of means was effected using Dun-
can’s Multiple Range Test (DMRT) method while statement of significance was
based on p < 0.05.

3. Results
3.1. Estrus Response and Fertility

Data on Estrus response and fertility are presented in Table 1. Percentage estrus
response is significantly higher (p < 0.05) in groups 2 and 3 compared to the
control. Mean values for response interval and duration of estrus were similar
for all groups (p > 0.05). Pregnancy rates (%) for groups 2 and 3 are similar but
significantly high compared to the control group (p < 0.05).
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Mean values of lambing rates (%) differed significantly (p < 0.05) between
treatments with the control group being significantly lower compared to other
groups which were similar. Treatment had no significant effect on fecundity rate
(%).

3.2. Birth Weight and Growth Performance of Lambs

Summary of the effects of treatment on birth weight and growth performance
of lambs are presented on Table 2. Mean values of birth weight are similar for
all groups (p > 0.05) weight at 30 days of age and average daily gain are signif-
icantly lower(p < 0.05) in the control compared to other groups which were sim-

ilar.

3.3. Parturition Parameters

Summary of effects of treatment on some parturition parameters are presented
in Table 3. Mean values of incidence of Dystocia are similar for all groups (p >
0.05). Incidence of Still birth and number of cases of Retained fetal membrane
are significantly higher (p < 0.05) in the control group compared to groups 2 and

3 which were similar.

Table 1. Effects of selenium and vitamin E on estrus and fertility of Yankasa ewes (mean

+ sem).
Treatments
Parameters Control
Vitamin E Se+ Vit. E

Estrous response 80.00 + 0.00° 100.0 + 0.00° 100.0 + 0.00° *
Response interval (Hours) 30.75 £ 3.03 30.50 + 3.20 30.50 +2.88 ns
Duration of estrus (Hours) 31.25+2.75 31.75+2.42 31.00 +2.88 ns
Pregnancy rate (%) 75.00 + 0.00° 80.00 + 0.00° 80.00 + 0.00° *
Lambing rate (%) 66.60 = 0.00* 100.00 #+ 0.00° 100.00 + 0.00° *
Fecundity rate (%) 100.00 + 0.00 100.00 + 0.00 100.00 + 0.00 Ns

Means within same row bearing different superscript are significantly different (p < 0.05). SEM—standard
error or mean, ns = Not significant. *—Significant (p < 0.05).

Table 2. Effects of selenium and vitamin E on birth weight and growth performance of
lambs (mean + sem).

Treatment
Parameters Control
Vitamin E Se+ Vit. E
Birth weight (kg) 2.30 £ 0.00 2.35+0.06 2.32£0.08 ns
Weight at 30 days of age (kg) 4.65 +0.02° 5.07 + 0.04° 5.07 + 0.47° *
Average daily weight gain (g) 80.00 + 0.00° 90.50 + 3.78" 91.25 +4.44° *

Means within same row bearing different superscript are significantly different (p < 0.05). SEM—standard
error or mean, ns = Not significant. *—Significant (p < 0.05).
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Table 3. Effects of selenium and vitamin E on some parturition parameters of Yankasa
ewes (mean * sem).

Treatment
Parameters Control
Vitamin E  Se + Vit. E
Incidence of dystocia 0.00 £0.00 0.00 +0.00 0.00 £ 0.00 ns
Incidence of still birth 1.00 £ 0.00 0.00 + 0.00* 0.00 £ 0.00* *
Number of cases of retained placenta 1.00 £ 0.00 0.00 +0.00* 0.000.00* *

Means within same row bearing different superscript are significantly different. SEM—standard error or
mean, ns = Not significant, *—Significant (p < 0.05).

4. Discussion

Higher oestrous response, pregnancy rate and lambing rate were induced fol-
lowing administration of Vitamin E and a combination of Vitamin E and sele-
nium (p < 0.05). Mean values of interval to estrus, duration of estrus and fecun-
dity rate were however, similar between all groups. These findings are similar to
reports of [9] who reported significant improvement in estrus response and fer-
tility following administration of Vitamin E and Selenium in Merino ewes. Si-
milarly, [10] [11] reported beneficial effect on ewe fertility following supple-
mentation with Vitamin E and Selenium. These effects are attributed to the
function of Vitamin E as an intra cellular antioxidant, scavenging reactive oxy-
gen species thereby protecting cellular membranes from oxidative damage. Sele-
nium acts as a co-factor in glutathione peroxidase enzyme system responsible for
extra cellular detoxification of free radicals [5].

Reactive oxygen species are involved in folliculogenesis, oocyte maturation,
ovulation, formation and regression of corpus luteum, implantation and fetal
development. Oxidative stress has been associated with fertilization failure, im-
plantation failure, embryonic death and abortion [12]. The adverse effect of free
radicals on ovarian follicles has been reported, thereby suggesting that oxidative
stress underlines the mechanism of ovarian aging [13]. The age related decline in
fertility has been attributed to the adverse effect of reactive oxygen species [14].

Body weight of lamb at 30 days of age was significantly improved by adminis-
tration of vitamin E and a combination of vitamin E and Selenium. Similarly,
average weight gain (80.00, 90.50 and 91.25) was enhanced (p < 0.05) following
administration of Vitamin E and Selenium. The beneficial effect of Selenium and
vitamin supplementation on lamb body weight and daily weight gain has earlier
been reported [8]. Average daily gain of 79.3 g had been reported by [15], whe-
reas, [1] observed daily weight gain of 91.8 g.

The result indicates beneficial effects of Vitamin E and a combination of vi-
tamin E and selenium on incidence of still birth and retained fetal membranes (p
< 0.05). However, the incidence of dystocia is similar for all groups (p > 0.05).
Selenium deficiency had been associated with retained fetal membrane and
neonatal mortality [16]. Further information on the use of selenium and vitamin

E to improve the reproductive efficiency of sheep may be obtained by applica-
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tion of varying doses of selenium and vitamin E.

5. Conclusion

The result of this study indicates improved reproductive performance of Yanka-

sa sheep following administration of vitamin E and selenium. Lamb performance

and average weight gain were also enhanced by treatments.
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