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Abstract

The objective of this study was to determine the effect of vitamin E and selenium (Se) on physiological semen characteristics and some
testicular measurements of Karadi rams. Fifteen (15) Karadi rams with average body weight 63 kg and 3-4 years of age were randomly
divided into three groups (5 rams / group) and the rams were fed a standard diet equal in energy and protein and treated as follows. The first
group (T1) was regard as control: rams were injected with 1ml normal saline once weekly, The second group (T2): rams were injected with 2
ml (2,5 mg vitamin E and 50 pug sodium selenite / kg body weight) once weekly ,The third group (T3) animals were injected with 4 ml (5 mg
vitamin E and 100 pg sodium selenite /kg body weight) twice in week (2ml /72 h.) and the experiment continue for 3 months. Results
revealed that treatment with vitamin E and selenium Se led to a significant improvement (P<0.05) on some semen characteristics and a
significant (P < 0.05) increase in testicular circumference and volume of Karadi Rams.
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Introduction

Livestock is an essential part of the agricultural
production sector, which suffers from a decline in animal
production and productivity in Iraq. In order to raise the
productive efficiency of farm animals, it must improve
reproductive efficiency in the animals (Al-Sayegh,et al,
1992). So Some vitamins and minerals are important and
essential elements in the reproduction of farm animals
(Yousif et al., 2003).

Vitamin E and selenium are essential nutrients with
complementary biological functions as antioxidants for
minimizing cellular damage caused by endogenous peroxides
(Kolb et al., 1997).Vitamin E prevents oxidative damage to
sensitive membrane lipids by suppressing hydro peroxide
formation (Chow, 2001) and protects cellular membranes
thus maintaining membrane integrity and reducing oxidative
stress (Hogan et al., 1993). There is physiological synergism
between selenium and vitamin E. Previous reports have
suggested that vitamin E and selenium (Se) are important
nutrients that act synergistically and can affect many
biological process including spermatogenesis and semen
quality (Marin- Guzman et al., 1997 and Yousef et al., 2003).
Research suggests the role of vitamin E and selenium in
maintaining libido and improving semen quality (AL-Haboby
et al., 2004, Zubair, 2017). The improvement of the
reproductive efficiency of genetically modified rams is to
increase the living sperm free of deformities that are able to
reach the fertilization site actively, depending on the quality
and quantity of the semen produced (Saacke et al., 1994).
The objective of the study is the possibility of injecting the
mixture of vitamin E and selenium for the Karadi rams and
study its effect on semen characteristics and measurements of
the testicles dimensions in the local Karadi rams.

Materials and Methods

The present study was carried out in animal field of
animal resources, College of Agriculture and Forestry,
University of Mosul. This study was conducted during
January and March 2014, Fifteen karadi rams, aged 3-4 years
and mean weight 63 kg, were placed in semi-enclosed pens.
These rams were supervised by veterinarians throughout the

experiment. The animals were fed a standardized diet.
Concentrated in the field was provided by 1 kg in two
morning and evening meals, and the diet consisted of 50%
barley 38% bran 5% yellow corn 5% soybean 1% limestone,
1% salts with 13.32% raw protein and 2465 kcal. Me.
(Khawaja et al., 1978) and gave hay as roughage at the rate
of 500 g / animal / day, water and molds of mineral salts
were available daily in front of animals, The rams were
divided into three groups. The first as control group (T;) was
left untreated. The second group (T2) was injected with (2
ml) vitamin E and selenium mixture (2.5 mg + 50 pg of
vitamin and selenium / kg live weight) as intramuscular. The
third group (T3) was injected with 4 ml of the same mixture
(5 mg + 100 pg of vitamin and selenium / kg weight as
intramuscular and the dose was divided twice every 72 hours
during the week. Semen was collect by using the
electroejaculater of sheep and goats at a rate of once every
two weeks to study the effect of vitamin E and selenium
injection on the semen characteristics of the rams in the
experimental groups, semen was collected from the animals
(one ram per day) of each group during the week of
collection and continued collection during the duration of the
experiment, which lasted three months. Semen was evaluated
immediately upon collection for general characters (semen
ejaculated volume, concentration, pH , mass motility, live,
dead sperm and abnormal spermatozoa). Semen ejaculated
volume (ml) was measured using a graduated collection tube
to the nearest 0.1 ml. Mass motility was estimated according
to the recommendations of Evans, Maxwell, (1990) and
Chemineau et al.( 1991) respectively, and the promise of
sperm concentration using the hemocytometer counting
chamber (Mayer, 1955). The percentage of live, dead and
sperm abnormality was calculated by method of (Chemineau
et al,, 1991). Initial (pH) of semen was measured using a
digital pH-meter device immediately after collection by
immersing the end of the electrode in the semen directly from
the collection tube.

Blood samples were collected to measure Serum
testosterone concentration every 15 days from the jugular
vein into 10 ml tubes. The samples were immediately
transported to the laboratory and centrifuged at 2500xg for



1000

Effect of the injection of vitamin e and selenium on semen characteristics and

some testicular measurements on karadi rams

min and harvested sera stored at -20 []C until the testosterone
estimation. Serum testosterone was measured using several
analyzes (Kit) produced by Elisa Microwells of America,
established by Elisa, according to the company's
recommendations.

Scrotal circumference was measured by using a plastic
measuring tape at the widest of the paired testes and testes
size was measured by immersing both testicles and scrotum
in lukewarm water in plastic pot (2 liters size) and then
calculate the amount of removed water (Aquirre et al., 2007).

Statistical Analysis

Data obtained were subjected to analysis of variance in
completely randomized design and means separated by
Duncan multiple test (1955). The results analyzed using a
two-way analysis of variance in SAS (2001) package were
expressed as the means + SEM in SAS (2001) package using
the model below:

Yijk=p+Ti+Sj+ TS (i) j + eijk
As:
Yij = The transaction value of j for transaction i
M = The general mean of the studied character

Ti = Effect of the studied treatments (the study included
three treatments)

Sj = Effect of the month on the characteristics of raw
semen studied.

TS (i) j = Effect of Interaction between Transactions
and Month.

Eijk = Random error which is distributed naturally at an
average of zero and a variance of 2ec.

Results and Discussion

The result of this study (Table 1) showed a significant
(p<0.05) effect of vitamin E and selenium on semen
characteristics (volume, sperm concentration, mass and
individual motility of the sperm, percentage of live, dead and
abnormal sperm). The second group witch treated with (Smg
/50 pg of vitamin and selenium mixture/kg live weight) gave
highest dose of semen volume (1.68 ml) followed by (1.55
ml) in third group treated with (5 mg/100 pg of vitamin E
and selenium mixture/kg live weight) and were significantly
different from control group (first group) which gave 1,27 ml
of semen volume .This result is similar to the finding of yue
et al. (2010) and Dulaimi (2010) and in agreement with
finding of Li-quanq Shi et al. (2010), Anita & Jacyno (2005).

The results of the analysis (Table 2) showed a
significant effect (p < 0.05)) of month on semen ejaculation
volume, which increased from 1.14 ml in the first month to
1.89 ml in the third month of the experiment. The results
agrees with Daham (2002) and Taha et al. (2000a) who
obtained a significant difference in semen volume between
the months of the experiment, and did not agree with Hussain
et al. (2012), who did not have a significant effect of winter
months on semen volume of the male goats. There was in
significant effect of the treatments x month on the pH values

between the experimental groups. The results were agrees
with Li-quangq shi et al. (2010) Tajangookeh et al. (2007) and
Daham (2002) while Hussein et al. (2012) had a significant
effect for the month on the pH values of semen.

A significant increase (p< 0.05 ) in sperm concentration
in second and third groups which gave the highest
concentration of sperm compared to control group. These
results were agreed with Ammar et al. (2009), Anita &
Jacyno (2005) and in agreement with (Hodgson et al., 2001).
Also a significant (p< 0.05) effect of month in sperm
concentration with the highest concentration in the third
month and was significantly (p< 0.05) different than sperm
concentration in the first month, while there was no
difference observed between second and first, third months,
these results were agreed with Tajangookeh et al. (2007) and
Taha er al. (2000a) and in agreement agree with Deham
(2002).

A significant effect (p<0.05) of vitamin and selenium
treatments on mass motility of sperms, witch the second and
third groups gave the highest mass motility compared to the
control group, these results were agreed with Mahmoud et al.
(2013) And Soleimani et al. (2009) and in agreement with
Li-quanq Shi et al. (2010), Anita & Jacyno (2005) while the
results (Table 2) did not show any significant effect of
months on mass motility and agree with Hussein et al. (2012)
and Daham (2002). The treatment with vitamin and selenium
gave a significant effect (p< 0.05) on the percentage of
individual motility of sperms in raw semen and it was 91% in
second group followed by 83% in third group compared to
77% in control group (Table 1). These results were agreed
with Mahmoud et al. (2013), Dulaimi (2010) and Ammar et
al. (2009) and in agreement with Anita & Jacyno (2005).
While Statistical analysis did not show any significant effect
of months on the individual motility percentage in raw
semen, these results were agrees with Hussein et al. (2012),
Daham (2002), Taha et al. (2000a). Also a significant effect
(p< 0.05) of the treatments (Table 1) on live and dead
sperms, with the highest percentage 84% of live sperm in
second group, which differed significantly from 76% in third
group to 70% in control group. In contrast dead sperm
decreased from 30.4% in control group to 23.9% in third
group and 15.8% in second group, these results were agreed
with Mahmoud (2013) Dulaimi (2010) And Soleimani et al.
(2009). A significant effect of month on the percentage of
live and dead sperm (Table 2), the results were agrees with
Hussein et al. (2012) and Daham (2002) and in agreement
with Taha et al. (2000 a) who did not get a significant effect
of month on the percentage of live and dead sperms. Also a
significant decrease (p < 0.05) in abnormal spermatozoa from
5.83% in control group to 4.6 % in third group and 3.9 % in
second group (Table 1) these results were similar to the
finding of Hussein et al. (2012), Dulaimi (2010) and Daham
(2002) who gets an increase in sperm abnormalities during
the winter months, while Taha er al. (2000a) did not find a
significant effect of month in the percentage of abnormal
spermatozoa. Moreover the results of vitamin E, selenium
and month interaction (Table 3) showed a significant (p <
0.05) effect on semen characteristics of rams.
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Table 1: Effect of treatment of vitamin and selenium mixture on semen characteristics in rams (mean + standard error)
Item Semen Sperm conc. Ma}s-s Indlv.l (!ual Live Dead sperm | Abnormal
Treat. volume ph 970 x motility motility Sperm % sperm %
ml (Degree) % %
T 1.27+1.14b| 6.8+0.06 [2.61+£0.29¢c|2.76+0.15¢c| 77+£2.00c | 70£0.72 ¢ 30'40;- 0.84 583+037a
T 1.68+0.10a| 6.87£0.05 |422+0.52a|3.89+0.13a| 91+£1.15a | 84+£0.68 a 15'86: 0.69 390+£0.71 ¢
T 1.55+0.14 a| 6.79+£0.06 |3.28+0.57b|3.42+£0.11b| 83+0.77b | 76£0.52b 23'93; 0.52 4.60+044b
a.b.c. means in the same column have the different superscript are significantly different at (p < 0.05)
Table 2: Effect of months of experiment on semen characteristics in rams (mean + standard error)
tem Semen Sperm conc. | Mass motility Indw.l (?ual Live Dead Abnormal
volume ph 970 x (Degree) motility Sperm sperm sperm %
Mon Mi 5 % % % perm 7
1 1.14+£0.09 ¢|6.86 £0.05| 2.838 +0.58 b | 3.21 £0.15 |82.13+1.70| 75.06£1.45b [25.13+1.84a(4.83 +0.75
147 +£0.08c|6.82+0.05{3.612+0.77ab| 3.54+0.13 |84.60+1.42|76.66+1.55ab| 23.33 £1.55 [4.73+0.77
ab
3 1.89 £0.122a]6.80+0.06| 3.853£0.76 a | 3.32+0.23 |83.66+2.85| 7826 +1.68a |21.73 £1.68 b|4.76 +0.91

a.b.c. means in the same column have the different superscript are significantly different at (p < 0.05)

The results of this study showed a significant (p < 0.05)
improvement in semen characteristics of rams in treatment
groups. The superiority of the semen ejaculated volume of
rams that were injected with vitamin E and selenium may be
due to the increase in secretion of testosterone (Fig. 1), which
affects on the effectiveness of the accessory sex glands
(Bearden and Fuquay, 1997). Underwood (1981) reported
that there is a contribution to some minerals, including
selenium, to increase the effectiveness of the accessory sex

glands of the male reproductive system, including prostate

increases

gland and seminal vesical gland. Also Smith et al. (1979)
found highest concentration of selenium in sex glands
(prostate, seminal vesical, and cowper gland) respectively,
which

the efficacy of glutathum peroxides

(GSH_px) and its ability to eliminate free radicals produced
internally by metabolic processes and thus increasing the
secretion of these glands for the Selenium element is
essential in increasing the effectiveness of GSH_px (Flohe,
1976).

Table 3: Effect of the interaction of treatment X months on semen characteristics in rams (mean * standard error)

Semen characteristics
Treat. | Month Semen Sperm Mass motility Indlv.u!ual Live Dead sperm Abnormal sperm
volume ph conc. motility Sperm °
Ml 910 x (Degree) A % % %
1 0.96 £0.124 6.82 +0.03 2.6360.73 £| 2.82+0.24 |77.60+3.61| 69.20+1.68 |32.80+1.74| 5.70+0.97
C e d c de d a a
T1 P 1.34 £ 0.06 6.84+0.09 2.686+0.52| 3.26+0.20 |80.00+2.32| 70.20 £ 0.80 [29.80+0.80] 5.80+0.37
bc d bc cd d ab a
3 1.52 1j3: 0.27|6.82 +0.09 2.5063: 0.29 2.20(311:0.14 72.40::4.03 7140+ 1204 28.60bﬁ:1.20 6.00 ;I:O.54
1 1.34+0.07[6.94 £ 0.09(3.586 = 0.48| 3.54 +£0.29 [86.80 +1.93 81.20+0.80 b 17.40 £1.46] 3.80+0.80
bc ab ab bc d Cd
b 1.62+0.15 6.880.11 + 4.232+0.98 | 4.06+0.13 |90.60 +0.67 83.80 £1.06 ab 16.20+£1.06] 4.00 £1.50
T2 ab ab a ab de cd
3 2.10?;0.08 6.80+£0.08 4.832::1.16 4.08 ::0.17 95.40;:0.74 86.00 £0.54 a 14.00::0.54 3.903:1.46
1 1.14+£0.24| 6.84 £0.02|2.294 £0.04 | 3.28 +£0.18 |82.00 £1.76| 74.80 £0.86 (25.20+0.86| 5.00+0.58
bc d bc cd [ c ab
b 1.46 £0.16]6.76 = 0.06] 3.920 £1.23 | 3.30+0.18 |83.20+£0.80| 76.00 £0.54 |24.00 +£0.54| 4.40+0.50
T3 bc cd bc cd [ c bc
3 2.06+0.13|6.78 £ 0.14| 3.622 +£0.73 | 3.68 £0.19 [83.20+1.52| 77.40+1.02 |22.60 £1.02| 4.40+ 0.80
A bc ab cd [ c bed

a.b.c. means in the same column have the different superscript are significantly different at (p < 0.05)
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Fig. 1: Effect of vitamin E and selenium x month on
testosterone conc.

Several studies confirmed the results of this experiment
in the role of vitamin E and selenium in improving the
quality of semen due to the role of vitamin E for protection of
the plasma membrane of sperm from unsaturated fatty acid
peroxides, while Selenium prevents the occurrence of
distortions in the tail of sperm and maintain the integrity of
sperm and its activity and metabolic function (Zubair, 2017,
Burk et al., 2007, Guzman-Marin, 1997). Mc Dowell (1989)
also mentioned that Vitamin E binding biologically in the
structure of the plasma membrane and mitochondrial
membrane and maintaining its integrity.

Zubair,(2017) reported about the role of vitamin E in
reducing the percentage of abnormalities that occur in sperm
acrosome through the action of vitamin E on the two axes ,
first increase the effectiveness of the enzyme superoxide
dismutase (SOD), and the second disposal of the root of
Superoxide anions, which promotes the production of
peroxides causing deformation of the plasma membrane and
sperm acrosome. The presence of selenium in the structure of
the main protein (Keratinoid proteins) in composition of
sperm tail, which is the movement of the sperm, so its
presence is necessary in the formation of sperm tail,
especially during the transformation of Spermatids to
Spermatozoa (Calvin, 1987). The lack of selenium causes an
increase in the number of sperm containing cytoplasmic
droplets (Marin-Guzman et al., 1997). The principle of the
work of vitamin E and selenium directly as antioxidants of
free radicals that cause damage of the sperm (Brzezinska and
Slebodzinska, 1995). Burk et al. (2007) indicate that
selenium acts as a co-factor of glutathione peroxidase
enzyme (GPx4), which directly destroyed unsaturated fatty
acid peroxides and the highest activity of the GPx4 enzyme is
through differentiation of Spermatogonia cell occurs.
Therefore, the lack of selenium leads to a rupture of the
testicular tissue, affecting the shape, concentration and sperm
motility (Flohe, 2007). Also Selenium helps to develop
testicular ~ tissue  naturally and improves  sperm
Spermatogenesis (Behne ef al., 1996).

The production of good sperms depends on the extent
to which the testicular tissue is supplied with selenium,
which is often exist as a form of Selenoprotein-P, because the
lack of selenium leads to product sperms that cannot continue
to fertilize the egg in the female reproductive system (Burk et
al., 2007). Selenium deficiency also leads to a decrease in the
concentration of sperm in pigs (Liu et al., 1982). While
Udala et al. (1995) injected bulls with (0.75mg Vit.E) or
(0.05mg Se / kg body weight) observed a significant increase
in sperm concentration. Cooper et al. (1987) showed that
vitamin E deficiency led to a decrease in germ cells and thus
reduced in sperm production. also the results of this study
were agrees with the finding of Yousef ef al. (2003) and
Hedayati et al. (2009) in the role of vitamin E and selenium
to increase the concentration of sperm.

Our current study has shown that vitamin E and
selenium have a positive effect in improving alive of sperm
and reducing the percentage of dead sperm. These results
confirm the findings of Lodhi et al. (2008) who reported that
there is appositive correlation with high alive sperm and
negative with dead and sperm abnormality. While Bartle et
al. (1980) and Daramola et al. (2016) did not observe any
effect of vitamin E and selenium in improving semen quality,
this may be due to experimental conditions on one hand and
to experimental animals on the other, which may not be
deficient in vitamin E and selenium, moreover the results
showed a positive improvement of month in semen
characteristics ~ (semen  ejaculate  volume,  sperm
concentration, live and dead sperm percentage) during the
months of experiment, Possibly due to the increase in sperm
vitality and the decrease of dead sperm (Taha et al. 2000a) or
as a result of vitamin and selenium mixture treatment, which
was useful and led to a positive effect and improved semen
characteristics during experimental months.

The results of this study (Table 4) showed that the
treatment with vitamin E and selenium Se significantly
improved the testicular volume of Karadi rams to (1009 cm3)
in the second group compared with (811.6 cm®) in control
group, While insignificant improvement was found between
the second and third group, or the third group with
(844.6cm3) testicular volume compared to control group.
also the results of the statistical analysis showed that a
significant improvement (p<0.05) in scrotal circumference of
Karadi rams in treatment groups compared to the control
group (Table 4), these results were agrees with Shi Li-quauq
et al. (2010) and Soleimani et al. (2009) and in agreement
with Mahmoud et al. (2013) and Anita and Jacyno (2005)
who did not found significant improvement in measurements
of testicular dimensions, and there was no significant effect
for months on measurement of testicular dimensions (Table
5).

The increase in testicular volume of Karadi rams was
associated with the formation of sperm (spermatogenesis)
where the volume increases with increasing sexual
effectiveness and the increase is mainly due to the total
increase in the length and diameter of seminiferous tubules
(Yarney and Sanford, 1986) and reduction or decrease in
selenium may reduce diameter of seminiferous tubules and
small testicular volume (Behne ef al., 1996, Marin-Guzman
et al., 2000).
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Table 4: Effect of treatment with vitamin and selenium mixture on testicular volume (cm3) of karadi rams (mean + standard

error)
Item Months of experiment
Treat. Fist month Second month Third month Average of treatments
T1 801.20 + 62.77 813.60 + 64.94 63.93+£820.00 811.60 +34.21B
T2 996.20 £101.25 1011.20£104.71 104.16+1020.00 1009.13 +£55.32A
T3 841.20 +154.17 845.20 £ 152.94 847.40 £152.12 844.60 +81.82AB
Average of months 879.53 £ 64.19 890.00 +64.88 895.80 £ 64.70

A.B. means in the same column have the different superscript are significantly different at (p <0.05)

Table 5: Effect of treatment with vitamin and selenium mixture on scrotal circumference (cm) (mean =+ standard error)

Item Months of experiment
Treatments Fist month Second month Third month Average of treat.
Tl 28.60 +1.20b 28.80 +1.35b 28.80 + 1.35b 28.73 £0.70 C
T2 36.60 +1.28a 37.20 +1.49a 37.80 £1.71a 37.20 +£0.81A
T3 30.60 +0.87b 31.00 +0.83b 31.40 £0.87b 31.00 £0.46 B
Average of months 31.93+1.09 3233+ 1.16 32.66+1.24

a.b.c. means in the same column have the different superscript are significantly different at (p < 0.05)
A.B.C. means in the same column have the different superscript are significantly different at (p < 0.05)

Conclusion

This study has demonstrated a clear positive effect of
vitamin E and Se injection on semen characteristics, testes
measurements in Karadi rams. Thus this method of
administration or injection could be employed in improving
the reproductive performance of Karadi Rams in Iraq.

References

AL-Dulaimi, A.Y.S. (2010). Effect of some antioxidants in
the vitality of the seminal fluid of the calves. Master
Thesis, College of Agriculture, University of Baghdad.
(In Arabic)

Al-Haboby, A.H.; Hamra, A.H.; Al-Tamemmy, M.J. and Al-
Rawi T.S. (2004). Effect of vitamin E and selenium on
semen quality sexual activity and some blood
parameters of Awassi Rams. J. Agric. Fnv., 2: 58- 62.

Al-Khawaja, A.K.; Al-Bayati, I.A. and Abdul-Ahad, S.
(1978). Chemical composition and nutritional value of
Iraqi feed materials. Third Edition. Department of
Nutrition-Ministry of Agriculture and Agrarian Reform.
The Republic of Irag. (In Arabic).

Al-Sayegh, M.N.R. and Alkass J.E. (1992). Production of
sheep and goats. Faculty of Agriculture, University of
Basra (In Arabic).

Ammar Bin T.A.; BomBoi, G. and Floris, B. (2009). Dose
Vitamin E or Vitamin E pus Selenium improve
reproductive performance of rams during hot weather.
ITAL. J. Anim. Sci., 8: 743-754.

Anita, K. and Jacyno, E. (2005). Effect of selenium and
vitamin E  supplementation on  reproductive
performance of young boars. Arch. Tierz.,
Dummerstorf, 48(1): 68-75.

Aquirre,V.; Orhuela, A. and Vizques, R. (2007). In sexual
behaviour testosterone testicular size and semen
characteristics of tropical hair rams (Ovis aries). Anim.
Health Production. 39: 271-277.

Bartle, J.L.; Senger P.L. and Hillers, J.K. (1980). Influence of
injected selenium in dairy bulls on blood and semen
selenium, glutathione peroxidase and seminal quality .
Biol. Reprod. 23: 1007-1013.

Behne, D.; Weiler, H. and Kyriakopoulos, A. (1996). Effects
of selenium deficiency on testicular morphology and
function in rats. J. Repro Fert., 106: 291-297.

Bearden, H.J. and Fuquay, J.W. (1997). Applied Animal
Reproduction. 4th ed. Pentice Hall, Upper Saddle River,
NIJ, USA.

Brzezinska-Slebodzinska, E.; Slebodzinski, A.B.; Pietras, B.
and Wieczorek, G. (1995) Antioxidant effect of
Vitamin E and glutathione on lipid peroxidation in boar
semen plasma. Biol. Trace Elem. Res, 47: 69-74.

Burk, R.F.; Olson, G.E. and Hill, K.E. (2007). Deletion of
selenoprotein P gene in the mouse. In: D.L Hatfield,
M.J. Berry and V.N. Gladyshev (eds Selenium. Its
molecular biology and role in Human health. Springer,
New York, NY, USA, 111-122.

Calvin, H.I.; Grosshans, K.; Shikora, S.R.M. and Turner,
S.LA. (1987.) Developmental study of rat sperm and
testis seleno proteins. J. Report. Fertile, 81: 1-11.

Cooper, D.R.; King, O.R. and Carpenter, M.P. (1987). Effect
of Vitamin E deficiency on serum concentrations of
follicle stimulating hormone and testosterone during
testicular maturation and degeneration. Endocrinology,
120: 83-90.

Chemineau, D.; Cogine, Y.; Guerin, Y.; Orgeure, P. and
Valtet, J.C. (1991). Training manual on Artificial
insemination in sheep and goat. FAO. Animal
Productive and health, 3: 83-90.

Chow, C.K. (2001). In: R. Rucker, D.B. Suttle, McComick,
L. Machlin and J. Editors (eds.), Handbook of vitamins.
Marceldekker, New York, 165-196.

Daham, A.F. (2002). Comparative study of the characteristics
of the semen of the local black intestine injected with
Prostaclandin after relaxation and freezing. Master
Thesis, Faculty of Veterinary Medicine - University of
Baghdad.

Daramola, J.O.; Ezekiel, O.A.; Oyegunle, E.O.; Opeoluwa,
O.; Ebun-Oluwa, A. and Adebisi, J.O. (2016). Effect of
Vitamin E on sperm and oxidative stress parameters of
African Dwarf Goats bucks. Tropical and subtropical
Agroecosystems, 19: 151-158.

Duncan, D.B.K. (1955). Multiple range and multiple F test.
Biochemistrics. (11):1-4.

Evans, G. and Maxwell, W.M.C. (1990). Salamons Artificial
insemination of sheep and goats. Butterworths, Sydney,
Australia.



1004

Effect of the injection of vitamin e and selenium on semen characteristics and

some testicular measurements on karadi rams

Flohe, L. (2007). Selenium in mammalian spermiogenesis.
Biol.Chem. 338: 987- 995.

Flohe, L.; Gunzler, W.A. and Ladenstein, R. (1976).
Glutathion: Metabolism and function (.M. Arias, W.B.
Jakoby, Raven, New York. Pp: 115-138)

Hedayati, M.; Tahmasbi, A.M.; Falah, R.A. and Vakili, R.
(2009). Influence of selenium, vitamin E and Zn on
semen quality of Blochi Rams. EAAP-60th . Annual
Meeting, Barcelona. (Abstract).

Hodgson, R.E.; Hall, S.R.,; Sweetman, W.J.; Wiseman, H.G.
and Converse H.T. (2001). The effect of vitamin e
deficiency on reproduction in dairy cattle. J. dairy Sci.,
29: 522.

Hogan, J.S.; Weiss, W.P. and Smith, K.L.. (1993). Role of
vitamin E and selenium in host defense against mastitis.
Journal of Dairy Science, 76:2795-2803.

Hussain, S.0.; Al-Zubaidi, S.F.A. and Al-Dujaily, S.S.
(2012). Study the effect of seasonal months on buck
semen using modified Tris solution for sperm motility
following cryostorage. Euphrates Journal of Agriculture
Science, 4(4): 13-23.

Kolb, E.; KasKousb, S. and Scchawer, J. (1997). Nutrional
aspects of the importance, utilization, metabolism and
the use of vitamin E and selenium in sheep. Berl Munch
Tierarztl Wochenschr, 110: 178-184.

Li-quang shi.; Yang R.; Yue, W.; Yun, W.; Zhang, Ch.; Ren,
Y.; Shi, L. and Lei, F. (2010). Effect of elemental nano-
selenium on semen quality ,glutathione peroxidase
activity and testis ultrastructure in male boar goats.
Anim. Reprod Sci. 118(2-4): 248-254.

Liu, C.H.; Chen, Y.M.; Zhang, J.Z.; Huang, M.Y.; Su, Q.;
Lu, Z.H.; Yin, R.X.; Shao, D. F.; Zheng, P.L. (1982).
Preliminary studies influence of selenium deficiency to
the developments of genital organs and spermatogenesis
of infancy boars. Acta Vet. Zootech. Sin. 13: 73-77.

Lodhi, L.A.; Zubair, M.; Qureshi, Z.1.; Ahmad, 1. and Jamil,
H. (2008). Correlation between hypo-osmotic swelling
test and various conventional semen evaluation
parameters in fresh Nili- Ravi Buffalo and Sahiwal cow
bull semen . Pakistan Vet. J., 28(4): 186-188.

Mahmoud, G.B.; Abdel-Raheem, S.M. and Hussein, H.A.
(2013). Effect of combination of vitamin E and
selenium injections on reproductive performance and
blood parameters of Ossimi rams. Small Ruminant
Research. 113(1): 103-108.

Marin-Guzman, J.; Mahan, D.C.; Chung, Y.K.; Pate, J.L. and
Pope, W.F. (1997). Effect of dietary selenium and
vitamin E on Boar performance and tissue reports,
semen quality and subsequent fertilization rates in
mature gilts. J. Anim. Sci. 75: 2994-3003.

Marin-Guzman, J.; Mahan, D.C. and PATE, J.L. (2000a).
Effect of dietary selenium and vitamin E on
spermatogenic development in boars. J. Anim. Sci., 78:
1537-1543.

Mc Dowel, L.R. (1989). Vitamins in animal nutrition:
Comparative aspects to human nutrition. Academic
Press Limited.

Saacke, R.G.; Nadir, S. and Nebel, R.L. (1994). Relationship
of semen quality to sperm transport, fertilization and
embryo quality in ruminants. Theriogenology. 45: 41-
50.

SAS. (2001). SAS/ STAT Users Guide for Personal
Computers. SAS Institute, Inc. Cary, N.C. USA.

Smith, J.T. and Mayer, D.T. (1955). Evaluation of sperm
concentration by the haemocytometer method.
comparison of four counting fluid. Fert. Steril., 6: 271-
275.

Smith, D.G.; Senger, P.L.; Mccutchan, J.F. and Landa, C.A.
(1979).  Selenium and Glutathione peroxidase
distribution in Bovine Semen and Selenium-75
retention by the tissues of the Reproductive tract in the
bull. Bio. Reprod , 20: 377-383.

Soleimani, M.M.; Noorafshan, A.; Momeni, H.R.; Abnosi,
M.H.; Mahmoodi, M.; Anvari, M. and Hoseini, S.M.
(2009). Stereological study of the effects of Vitamin E
on testis structure in rats treated with para-nonylphenol.
Asian J. Androl, 11: 508-516.

Taha, T.A.; Abdel-Gawad, E.I. and Ayoub, M.A.(2000a).
Monthly variation in some reproductive parameter of
Barki and Awassi rams throughout Ilyear under
subtropical condition 1- semen characteristics and
hormonal levels. J. Anim. Sci., 71: 317-324.

Tajangookeh, H.D.; Shahneh, A.Z.; Sharebabak, M.M. and
Shkeri, M. (2007). Monthly variation of plasma
concentration of testosterone and thyroid breeds of
Iranian fat-tail rams throughout one year. Pakistan J.
Biological Sci., 10(19) : 3420-3424.

Udala, J.; Ramisz, A.; Drewnokski, W.; Lasota, B. and
Radoch, W. (1995). Semen quality of bulls treated with
selenium and vitamin E. Zeszyty-Naukow—Akademii—
Rolniczej-W- Szczecinie- zootechnika, 32: 57.

Underwood, E.J. (1981). The mineral Nutrition of livestock.
Commonweal Agriculture Bureaut, Slough, U.K.

Yarney, T.A. and Sanford, L.M. (1986). Puberal changes in
reproductive  hormone secretion and testicular
gonadotropin receptors in ram. In: Research Reports,
McGill Univers. Monterial Canada, 84-88.

Yousef, M.1.; Abdallah, G.A. and Kamel, K.I. (2003). Effect
of ascorbic acid and vitamin E supplement on semen
quality and biochemical parameters of male rabbits.
Anim. Reprod. Sci., 76: 99- 111.

Yue, D.; Yan, L.; Luo, HL.; Xu, X. and Jan, X. (2010).
Effect of Vit. E supplementation on semen quality and
the testicular cell membranal and mitochondrial
antioxidant abilities in Aohan fine-wool sheep. Anim.
Reprod. Sci., 118(2-4) : 217-222.

Zubair, M. (2017). Effects of dietary vitamin E on male
reproductive system. Asian Pacific J. Rep., 6(4): 145-
150.



