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ABSTRACT 

 
A total of 12, (36-week-old) of Muscovy drakes 

were divided randomly into three equal groups (4 

individuals each) and subjected to supplementa-

tion of VE-Se in combine form in drinking water. 

The first group was served as control group (C), 

while the second and third groups (T1 and T2) were 

supplemented with 1.0g/l and 1.5g/l of VE-Se in 

drinking water, respectively. The study was lasted 

30 days period during summer season, Semen 

quality traits in terms of ejaculate volume (ml), 

spermatozoa concentration (×10
9
), sperm motility 

(%), dead and live (%), PH value and Abnormal 

sperms (%) were determined.  Sperm reserves in 

ducts, seminiferous tubules diameter (STD) and 

relative spermatogenic activity were also studied.  

The obtained results indicated that addition of 

VE-Se improved ejaculate volume, sperm concen-

tration and motility score, while reduced the per-

centage of abnormalities and dead sperms.  Re-

sults showed that semen ejaculate volume was 

significantly increased (P<0.05) as VE-Se levels 

increase.  The same trend was also obtained with 

Spermatozoa concentration, progressive motility 

(%), and packed sperm volume were increased 

significantly with VE-Se treatment. The percent-

ages of dead and abnormal spermatozoa were 

significantly decreased (P<0.01) in VE-Se treated 

groups compared with the control drakes.  

Concerning with the effect   of VE-Se supple-

mentation on the morphometric traits of testis, the 

obtained results showed that highly significant ef-

fects of antioxidant (VE-Se) supplementation on 

the morphometric of seminiferous tubules (p < 

0.05) and the higher values of sperm reserves and 

spermatogenic activity percentage in both T1 

(4.4/ml×10
9
 and 82.8%) and T2 (4.5/ml×10

9
 and 

83.0%) compared with control group (3.2/ml×10
9
 

and 61.3%). It could be concluded that VE-Se 

supplementation could lead to improved semen 

quality traits that increased reproductive efficiency 

within the ducks production subsequently greater 

economic benefits through this industry.   

 

Keywords: Muscovy drakes, antioxidants, semen 

quality, seminiferous tubules diameter 
 

INTRODUCTION 
 

Vitamin E is one of the best antioxidants for 

removal the oxidative stress in male reproductive 

system. Its use increases the reproductive func-

tions and efficiency of male reproductive system. 

The deficiency of this vitamin leads to degenera-

tion of germinal epithelium and Leydig cells in 

seminiferous tubules. The use of selenium and 

vitamin E has the synergistic effects on the male 

reproductive system. Vitamin E (α-tocopherol) is 

fat soluble organic compound and has the strong 

antioxidant properties and inhibits the lipid peroxi-

dation created by the free hydroxyl and superoxide 

radicals. This vitamin protects the cell membrane 

of sperm cell from damages of reactive oxygen 

species (ROS).  In an in vivo study, supplementa-

tion of vitamin E was found to be effective in re-

duced number and motility of sperms caused by 

reactive oxygen species (Keskes-Ammar et al 

2002). The supplementation of this vitamin through 

oral route has significant beneficial effects on mo-

tility of sperms through the reduction of malondial-

dehyde (MDA), which is known as the end product 

of lipid peroxidation (Suleiman et al 1996).  
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 On ganders, Jerysz and Lukaszewicz, (2013) 

reported that selenium is known as essential ele-

ment for the testicular function and sperm motility.  

In Taiwan native chicken, lack of selenium element 

caused the testicular malfunctioning like atrophy of 

seminiferous tubules, abnormal spermatogenesis, 

immature sperms and reduction in volume of testes 

(Lin et al 2005). Vitamin E possesses the en-

hanced effects on the sperm motility when given 

with selenium (Ahsan et al 2014).  Numerous 

studies used selenium and vitamin E individually 

and/or in combine form either as supplementation 

in diet or in drinking water (Abdel-Fattah et al 

(2013) or as important components in semen ex-

tenders (Zubair et al 2015 and Kowalczyk et al 

2017) they found an improvement of semen 

preservation capability due to their great effect on 

decreasing the reactive oxygen species produc-

tion.   

Spermatozoa and seminal plasma of duck se-

men were characterized by unexpectedly low con-

tent of vitamin E, being more than 4-fold lower than 

in chicken semen. In duck semen the major pro-

portion of the vitamin E (>70%) was located in the 

spermatozoa. Thus, the very high proportion of 

duck sperm lipids and the comparatively low levels 

of vitamin E could predispose semen to lipid perox-

idation (Surai et al 2000). In a recent report by 

Ebeid (2012) the adverse effect of lipid peroxida-

tion on male bird's semen quality and fertility was 

shown to be remedied with supplementation of 

exogenous vitamin E. Abdel-Fattah et al (2013) 

reported that, dietary antioxidants addition could 

effectively improve the Muscovy drakes ejaculate 

volume, concentration and motility score, while 

reduced the percentage of abnormalities and dead 

sperms, in particular with vit. E+Se followed by vit. 

A then, vit.C compared with the control Muscovy 

drakes. 

Therefore, the use of antioxidants for sperma-

tozoa preservation or dilution seems to be prereq-

uisite for the regulating the successful fertility in the 

male reproductive system. Many studies proved 

that the use of vitamin E has useful effects on the 

functions of fertility in chickens (Biswas et al 

2009). The dietary supplementation of this vitamin 

protects the spermatozoa by maintaining the stabil-

ity of polyunsaturated fatty acids in the cell mem-

branes. The recommended dose of vitamin E in 

poultry birds is 10 mg/kg of diet (Khan et al 2012).  

Aiming to improve the semen quality of Musco-

vy, the purpose of the present study was to evalu-

ate the effect of antioxidants (vitamin E and seleni-

um in combine form) supplementation in drinking 

water on different semen quality characteristics 

and to elucidate the beneficial effect of VE-Se on 

the seminiferous tubules diameter after 30 days of 

supplementation. 

 

MATERIALS AND METHODS 

 

Birds, housing and environmental conditions  

 

Twelve Muscovy males at 36 weeks of age 

were used in this study that lasted 30days. All 

groups were kept individually in cages (93×70×85 

cm) on straw-lined floor and provided automatic 

drinking nipples throughout the experimental peri-

od, under similar environmental, managerial and 

hygienic conditions.  Each drake was provided 

350–400 g/day of diet contained 16% crude pro-

tein; 3.5% fat and 2600 kcal ME/kg diet. Vitamin E 

and selenium contents of the diet were 20 and 

0.14 mg/kg, respectively. Prior to the onset of the 

experiment, drakes were trained for artificial collec-

tion of semen by massage technique. Twelve 

hours prior to semen collection birds were deprived 

of feed. The semen was collected individually in 

early morning hours. Collection procedure was 

always performed by the same persons at the 

same environment conditions. 

 

Experimental procedures 

 

Semen analysis started within 20 min of collec-

tion, the volume (ml) of the ejaculate was deter-

mined using automatic pipette with an accuracy of 

10 μl. (Lake and Stewart, 1978), the concentration 

of hydrogen ions was determined using pH 212 

Microprocessor pH Meter (Hanna Instruments), 

spermatozoa motility percentage was measured 

using a small droplet from each individual placed 

on a warm slide, covered with a cover slide and 

examined for spermatozoa motility microscopically 

at 400 x magnification using a stage warmer set at 

39ºC (Ebeid, 2009; Slowin´ska et al 2011). 

Spermatozoa motility was classified as described 

by Melrose and Laing (1970). Semen was given 

an arbitrary score from 0 to 5 based on the follow-

ing assessment: 0 (0%, no motility discernable); 1 

(1 to 20% of spermatozoa exhibiting slight undulat-

ing movement; mostly weak and oscillatory); 2 (20 

to 40% of spermatozoa showing undulating 

movement; no waves or eddies formed; there may 

be a number of inactive spermatozoa); 3 (40 to 

60% of spermatozoa showing progressive motility; 

vigorous motion; slowly moving waves and eddies 

produced); 4 (60 to 80% of spermatozoa showing 
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progressive motility; waves and eddies of great 

rapidity of formation and movement); and 5 (80 to 

100% of spermatozoa in vigorous and progressive 

movement; extremely rapid formation of eddies 

and movement). Viability was estimated as the 

percentage of spermatozoa that were permeable 

to eosin; these were regarded as dead (Lake and 

Stewart, 1978). Sperm concentration in billion per 

milliliter (spz × 10
9
 /ml) was estimated using both 

haemocytometer using Potain’s mixer and Thom 

Zeiss’s chamber and sperm cell volume (PCV) 

method where the semen was drawn into micro-

haematocrit capillary tubes by gentle suction. One 

end of each tube was sealed on a propane gas 

flame. Two tubes were filled from each ejaculate. 

The tubes were centrifuged at 10,000 r.p.m. for 5 

minutes in a standard micro-haematocrit centri-

fuge. After centrifugation, the percent packed cell 

volume was calculated using the graph supplied 

with the centrifuge, from which it is possible to read 

directly the percent packed cell volume without 

standardizing the amount of semen used. The 

technique was essentially the same as, Hickman 

(1958) described for bovine semen. 

 

Histological study 

 

At the end of experiment (on day 30), after se-

men collection, all birds in each treatment group 

(C, T1 and T2) were slaughtered and their testis 

was removed. Sperm reserves in ductus deferens 

of each drake were determined as reported by 

Onuora, (1984) The relative spermatogenic activity  

was also measured as the number of spermatids to 

spermatozoa /gm of testis tissue (Onoura, 1987). 

The tubular diameters of the seminiferous epitheli-

um of the seminiferous tubules were measured 

with a standardized ocular micrometer.   

 

Statistical analysis 

 

The data concerning sperm parameters and 

histological study were performed using the statis-

tical analysis system (SAS, 2006) on IBM 4300 

series computer, while the significance of differ-

ences was verified by Duncan’s multiple range 

test (1955). 

 

RESULTS AND DISCUSSION 

 

Effect of VE-Se supplementation on semen 

characteristics 

 

The key evaluation parameters of male repro-

ductive system are volume, sperm motility, sperm 

concentration and fertilizing ability. Many studies 

proved that the use of vitamin E-Se in combine 

form has useful effects on the functions of fertility 

in chickens. In addition, the supplementation of 

vitamin E caused the improvement through the 

number of epithelium, width of semineferous tu-

bules as well as more number of Sertoli and 

Leydig cells. The deficiency of this vitamin leads to 

testicular degeneration in poultry, rats and hamster 

(Todorovic et al 2004) as well as the lower pro-

duction of germ cells (Cooper et al 1987). 

 

Ejaculate volume and spermatozoa concentra-

tion 

 

Ejaculation volume and sperm concentration 

determine how many females can be inseminated. 

The results of the different characteristics of semen 

quality are presented in Table (1). At the beginning 

of study (pre-supplementation), means ± SE of 

ejaculate volume and sperm concentration record-

ed (0.61, 3.4×10
9
), (0.71, 3.51×10

9
) and (0.86 ml, 

4.17 ×10
9
) for control, T1 and T2 groups, respec-

tively. At the end of the experimental period (post-

supplementation), the corresponding values of 

ejaculate volume and sperm concentration were 

(0.59, 3.1×10
9
), (0.78, 3.81×10

9
) and (0.96 ml, 

4.67 ×10
9
) for C, T1 and T2 groups, respectively. 

The calculated rate of change for ejaculate volume 

was -3.27, 9.86 and 11.63% for C, T1 and T2 

groups, respectively. The rates of change for 

spermatozoa concentration were -8.82, 8.55 and 

11.99% for C, T1 and T2 groups, respectively. The 

results indicated that ejaculate volume and sperm 

concentration significantly increased (P<0.01) with 

VE-Se supplementation. The enhancing was better 

on the level two (T2) of VE-Se supplementation 

compared with the level one (T1). The greater 

ejaculate volume collected and sperm concentra-

tion occurred with T2 group at 30 days of supple-

mentation of VE-Se.  Previous studies reported 
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that dietary vitamin E supplementation of a bal-

anced poultry ration significantly supports repro-

ductive functions, including semen volume, sperm 

concentration, sperm viability, sperm motility, and 

sperm capacity, in avian species (Khan et al 2012; 

Rakha et al 2015; Rengaraj and Hong, 2015).  

 

Sperm motility and prediction of sperm con-

centrations using PCV values 

 

As the trend occurred in both ejaculate volume 

and spermatozoa concentration traits, a similar 

trend occurred in the progressive motility (PM) of 

the sperm and packed sperm volume (PCV %), 

which was better in those drakes subjected to the 

level two of VE-Se (1.5g/l) than the level one 

(1.0g/l), the mean values of progressive  motility 

percentage recorded 65.8 ± 14.5, 75.3 ± 11.0 and 

72.3 ± 9.94% for C,T1 and T2 groups, respectively 

at pre-supplementation. The corresponding values 

at post-supplementation (on day 30) were 55.3 ± 

16.2, 79.2 ± 10.7 and 81.3 ± 9.54% for C, T1 and 

T2 groups, respectively. Cyriac et al (2013) report-

ed that the motility in Muscovy semen was slightly 

higher and this might be due to the watery con-

sistency of Muscovy semen and also because of 

the lower spermatozoa concentration in Muscovy 

drake semen. On the other hand Gvaryahu (1984) 

and Etuk et al (2006) reported a motility score of 

3.59 and a motility of 68.58% in Muscovy drakes 

which was in agreement with the present findings.  

Also, 

Asl et al (2018) studied the effect of supple-

mentation of two levels of vitamin E (zero and 

200mg/kg diet) for 60 days period on semen char-

acteristics of Ross broiler breeder roosters and 

found that the 0.16 dietary ratio supplementation 

with 200mgVitE improved total sperm motility 

(P<0.05) than the 0.09 and 0.23 ratio and reduced 

the lipid peroxidation of rooster sperm (P<0.05) in 

addition in the artificial insemination the higher 

significant percentage of fertility rate (P=0.02) 

compared with the other groups. 

The mean values of packed sperm volume rec-

orded 9.1±1.4, 10.1 ±1.10 and 10.2 ± 1.03% for C, 

T1 and T2 groups, respectively at pre-

supplementation. The corresponding values at 

post-supplementation (on day 30) were 8.3±1.7, 

10.5 ±1.10 and 12.2 ± 1.07% for C, T1 and T2 

groups, respectively. Based on our observation, 

PCV values could be used as prediction for a quick 

estimation of sperm concentration of Muscovy 

drakes. 

 

 

 

 

Table 1. Effect of Vitamin E- Se supplementation on some semen characteristics of Muscovy drakes dur-

ing summer season 

 

Groups 
Semen characteristics 

Vol. PM% CON. PCV% pH DS% Abn. % 

Pre-supplementation (Zero time) 

Control 0.61 ± 0.05 65.8 ± 14.5
b
  3.4 ± 0.43

b
 9.1±1.4

b 
7.2 ± 0.09

NS
 24.3 ± 3.42

b
 31.5 ± 4.72

b
 

T1 0.71 ± 0.10
b
 75.3 ± 11.0

b 
 3.51 ± 0.32

b
 10.1 ±1.10

b 
6.99 ± 1.50

NS
 18.7 ± 2.50

b
 19.6 ± 3.30

b
 

T2 0.86 ± 0.22
b
 72.3 ± 9.94

b
 4.17 ± 0.63

b 
 10.2 ± 1.03

b 
6.97 ± 1.02

NS
 14.4 ± 1.35

c
 15.3 ± 2.01

c
 

Post 30days of supplementation 

 Vol.
 

PM%
 

CON.
 

PCV
% 

pH DS% Abn. % 

Control 0.59 ± 0.06
 

55.3 ± 16.2
a
 
 

3.1 ± 0.51
a 

8.3±1.7
a 

7.1 ± 0.09
b
 34.3 ± 3.96

a
 41.5 ± 5.32

a
 

T1 0.78 ± 0.10
b 

79.2 ± 10.7
a  

3.81 ± 0.32
a 

10.5 ±1.10
b 

6.81 ± 1.30
a
 16.6 ± 2.30

a
 18.4 ± 3.50

a
 

T2 0.96 ± 0.32
a 

81.3 ± 9.54
a 

4.67 ± 0.51
a  

12.2 ± 1.07
a 

6.79 ± 1.02
a
 12.4 ± 1.75

c
 10.6 ± 2.05

c
 

a,b,c..means in the same row with different superscripts are significantly different(P≤0.05); NS= non-significant 

Vol= sperm volume, PM=progressive motility, CON= sperm concentration, PCV=paked cell (sperm).volume, DS=dead 

sperm, Abn=Abnormal spermatozoa,  
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Semen pH 

 
As shown in Table (1) the values of semen pH 

for all the three experimental groups (C, T1 and T2) 

showed no significant differences in pre and post-

supplementation of VE-Se and was similar with the 

findings of Gvaryahu et al., (1984) and Cyriac et 

al (2013) who observed semen pH in Muscovy 

drakes which was similar to that obtained in the 

present study.  On the contrary, Etuk et al. (2006) 

reported higher pH in Muscovy drakes under dif-

ferent management systems, viz. semi intensive, 

intensive system with wallow and intensive system 

without wallow. 

Analysis of variance showed that the pH values 

of semen on day 30 (post-supplementation) were 

significantly (P<0.05) decreased (-1.41%, -2.57% 

and -2.58% for C, T1 and T2 groups, respectively) It 

may be due to VE-Se supplementation. Similar 

observation was also reported by Gvaryahu et al 

(1984). The increase in spermatozoa concentration 

was associated with a decline in the pH value of 

the semen. This may be attributed to the higher 

metabolic activity of spermatozoa which, in turn 

resulting in increased quantity of metabolites main-

ly lactic acid, that causes a decrease in the pH 

value. However, Lake (1971) postulated that acidic 

environment is not favorable to spermatozoa, yet 

the seminal fluids of drakes of the present study 

were not acidic as evidenced by the pH values 

obtained.  

 
Dead and abnormal spermatozoa percentages 

 
The percentages of dead and abnormality of 

sperms are presented in Table (1). The results 

indicated that the higher percentage of abnormal 

sperm in the control group when compared to the 

treated groups (T1 and T2) may be attributed to 

oxidative stress (the high quantity of polyunsatu-

rated fatty acids in the sperm composition). 

Cyriac et al (2013) mentioned that if the head 

abnormalities are more than 3 to 5%, the semen 

sample is not suitable for artificial insemination and 

the total abnormalities permitted are 15 to 20%. 

From our results, it was evident that the percent of 

abnormal spermatozoa was within normal levels 

and hence the samples are suitable for artificial 

insemination. The abnormalities affect the move-

ment and livability of the sperms in the reproduc-

tive tract of female and thereby result in fertilization 

failure. The results observed in the present study 

were in close agreement with that reported by 

Kamar (1962) in Pekin drakes, Gvaryahu et al 

(1984) in Muscovy drakes and Ghonim et al 

(2009, 2010) in Domyati drakes.  

Finally, Ebeid, (2012) reported that dietary vit-

amin E in combination with organic Se has a syn-

ergistic effect in minimizing lipid peroxidation and 

improving the antioxidative status in seminal plas-

ma of the domestic fowl, which probably translated 

into enhanced spermatozoa count, motility and 

reduced percentage of dead spermatozoa under 

heat stress conditions. 

  

Effect of VE-Se supplementation on some 

structural composition of testes 

 

Recent studies were performed by Okpi et al 

(2010); Okpi and Udoumoh (2016) on Nigerian 

local chickens and Nigerian drakes, respectively. 

The results reported that the volume of the testes 

occupied by seminiferous tubules and the increase 

in the parameters of the seminiferous tubule tis-

sues and daily sperm production probably resulted 

from enhanced testosterone secretion and Sertoli 

cell efficiency due to increases observed in the 

relative volume densities of Leydig cells and lumen 

diameter, respectively. 

It is worth mentioning that the use of selenium 

and vitamin E has the synergistic effects on the 

male reproductive system. The deficiency of this 

vitamin leads to degeneration of germinal epitheli-

um and Leydig cells in seminiferous tubules 

(Zubair, 2017).  
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Table 2. Effect of Vitamin E- Se supplementation on sperm reserves, seminiferous tubules diameter 

(STD); spermatozoa concentration (Conc.) and relative spermatogenic activity of Muscovy drakes during 

summer season 

 

Experimental groups Sperm Res. /ml×10
9
 STD (µm) Conc.×10

9
/gm Spermatogenic activity (%) 

Control 3.2 ± 0.83
b
 312.8 ± 26.2

b
 5.1± 0.89

b
 61.3 ± 5.5

b
 

T1 4.4 ± 0.95
a
 494.6 ±34.2

a
 7.50 ± 1.24

a
 82.8 ±7.4

a
 

T2 4.5 ± 0.99
a
 494.9 ±34.3

a
 7.49 ±1.26

a
 83.0 ±7.3

a
 

STD = Mean of 24 tubules diameter (micron).               

a,b,c. means in the same row with different superscripts are significantly different(P≤0.05) 

Conc. = sperm concentration. 

 

 

 

As shown in Table (2) the sperm reserves in 

the ducts deferens of Muscovy were significantly 

higher. Similar trends were also observed in the 

seminiferous tubules diameter, spermatozoa con-

centration per gram of testis and the relative sper-

matognic activity. 

The morphometric measurement of seminifer-

ous tubules diameter observed in the present 

study is presented in Table 2. We observed highly 

significant effects of antioxidant (VE-Se) supple-

mentation on the morphometric of seminiferous 

tubules (p < 0.05). The higher values of sperm 

reserves and spermatogenic activity percentage in 

both T1 (4.4/ml×10
9
 and 82.8%) and T2 (4.5/ml×10

9
 

and 83.0%) compared with control group 

(3.2/ml×10
9
 and 61.3%) due to the vital role of VE-

Se in preventing the ROS which can effect on vari-

ous cell functions through inhibition of many cyto-

solic enzymes (Szabó et al 2007). 

The results in Table (2) indicated that after 

30days from the onset of the experiment, there 

was significant (P < 0.05) increased diameter of 

seminiferous tubules of testes in both T1 (494.6 

µm) and T2 (494.9 µm) compared with control 

group (312.8 µm), the rate of change recorded 

58.1% and 58.2% for T1 and T2 groups, respective-

ly. The increase in the parameters of the seminif-

erous tubule tissues and daily sperm production 

probably resulted from enhanced testosterone se-

cretion and Sertoli cell efficiency due to increases 

observed in the relative volume densities of Leydig 

cells and lumen diameter, respectively. 

Testosterone hormone plays a vital role in the 

maintenance of spermatogenesis by enhancing 

cell division and minimizing apoptosis. Similarly, 

the size of the seminiferous tubule lumen is deter-

mined by the volume of seminiferous tubule fluid 

and the effectiveness of blood-testis barrier (Tin-

dall et al 1975).   

The testes fulfill two important functions within 

the male body: spermatogenesis takes place in the 

seminiferous tubules of the testes (Whittow 2000) 

and the production of androgens (e.g. secretion of 

testosterone) occurs in the Leydig cells of the in-

terstitial tissue (Lofts and Murton 1973). Both 

gonadal functions strongly affect male reproductive 

success through male-male competition and mate 

choice.  The beneficial effect of vitamin E is mostly 

due to its antioxidant potentials. 

Finally, the current study could conclude that 

VE-Se supplementation at two levels in drinking 

water of Muscovy drakes for 30 days showed that 

the architecture of most of the seminiferous tu-

bules was highly preserved with enhanced sper-

matogenesis and the lumen of the tubule was full 

of sperms, and consequently their quality. 
 

CONCLUSION 
 

The results showed that supplementing Vitamin 

E-Se combined in drinking water at the concentra-

tion of 1.0g/l and 1.5g/l respectively, for one month 

during summer season have a positive effect in 

increasing significantly semen quality and quantity 

(P<0.05),   the optimal level of Vitamin E-Se sup-

plementation in drinking water had higher useful in 

improving semen volume, enhance sperm number 

and decreased dead sperms percentage. 
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 زــــــــــــــــالموجـ
  

ذكــر بــط مـسـكـوفـي  21أجـريـت الـدراسـة عـمـى عــدد 
أسـبـوع  موزعين عشوائيا في ثلاث  63عــنـد عــُمـر 
ذكور في كل مجموعة  بـيـدف تـقــيـيـم  4مجموعات  

تـأثـيـر إضـافـة مـسـتـويـان مــُخـتـمـفـان مـن فـيـتـامـيـن ىـ مـع 
عــُنـصـر الـسيـمـينـيـوم كـمُـضـادات أكــسـدة فـي مـاء الـشــُرب 
عـمـى بـعـض صـفـات الـسـائـل الـمـنـوي وبـعـض الـقـيـاسـات 

جـمـع عـيـنـات الـسـائـل يـة ثم الـمـورفـومـتـريـة لمـخـصـ
الـمـنـوي مـن جـمـيـع الـطـيـور قـبـل إضـافـة الـمــُعـامـلات 

Pre-إلـى مـاء الـشــُرب حـيـث تــُمـثـل ىــذه الـعـيـنـة 

supplementation  وكـان تـوزيـع المجموعات
الأولـى )مـجـمـوعـة  الـمـجـمـوعـة الـتجـريـبـيـة كالـتـالـي:

ــُقـارنـة( بــدون أي إضــافــات فــي مــاء الـشــُرب.  الـم
الـثـانـيـة )الـمــُعـاممة الأولـى(: تـمـت مــُعـامـمـتـيـا  الـمـجـمـوعـة
سـيـمـيـنـيـوم /لـتـر ماء.  جـرام فـيتـامـيـن ىـ +2بمُـعـدل 

امـمـتيـا الـمـجـمـوعـة الـثـالـثـة )الـمــُعـاممة الـثـانـيـة( تـمـت مــُعـ
 جـرام فـيتـامـيـن ىـ +سـيـمـيـنـيـوم /لـتر ماء.2,1بمُعـدل 

وبــعــد شـيـر مـن إضــافــة الـمــُعـامـلات إلـى مــاء الـشــُرب 
تـم جـمـع عـيـنـات الـسـائـل الـمـنـوي مـن الـمـجـمـوعـات 

-Post.الـتـجـريــبـيـة الـثــلاثــة حـيـث تــُمـثـل ىــذه الـعـيـنـة 

supplementation  أظـيـرت الـنـتـائـج تـحـسُـن حـجـم
-Postـة ــــــــــــــــــــــــــات الـمــُعـامـمــــــــــــــــــــــــــــة لمـمـجـمـوعـــــــــــــــــــــــالـقـذف

supplementation ( ًمـعـنـويـاP<0.01 مــُقـارنـة )

Pre-ـة ـــــــــــــــــــــــــــــات قـبـل الـمــُعـامـمـــــــــــــــــــــــــبـنـفـس الـمجـمـوع

supplementation  وكـانـت حـجـم الـقـذفـة لـذكـور
( مـن حـجـم 0.22 ± 0.96الـمــُعـامـمـة الـثـانـيـة أكـبـر )

( بـنـسبـة 0.10 ± 0.78) لـذكـور الـمــُعـامـمـة الأولـىالـقــذفـة 
% لـكــُل مـن الـمــُعــامـمـة الأولـى 14,44% & 63زيـادة 

أظـيـرت الـنـتـائـج تـحـسُـن  والـثـانـيـة عـمـى الـتـوالـي.
مـمـحـوظ فــي الـنـسـبـة الـمـئـويـة لـحـركـة الإسـبـرمـات بــعــد 

( مــُقـارنـة بالـنـتـائـج قـبـل (P<0.05الـمــُعـامـلات 
وحـقـق الـمـسـتـوى الـثـانـي لمـمــُعـامـمـة نـسـبـة الـمــُعـامـلات 

%( مــُقـارنـة 9.54 ± 82.3أعـمـى فـي الـتـحـسُـن )
 %(.11.0 ± 79.2بالـمـسـتـوى الأول لمـمــُعـامـمـة )

ة فـي تــركـيـز ــــــــــــادة مـمـحـوظـــــــــأظـيـرت الـنـتـائـج زيــ
انـات الـمـنـويـة( وكـذلك )الـحـيـو P<0.05 الإسـبـرمـات 

حـجـم الإسـبـرمـات الـمـضـغـوطـة لمـمـجـمـوعـات الـمــُعـامـمـة 
supplementation-Post ـاً ــــــــــمـعـنـويP<0.01 

Pre-مــُقـارنـة بـنـفـس الـمجـمـوعـات قـبـل الـمــُعـامـمـة  

supplementation  وتـفـوقـت مـجـمـوعـة الـمــُعـامـمـة
( عـمـى 1.07 ± 12.2&  0.53 ± 4.67الـثـانـيـة )

 & 0.32  ± 3.81مـجـمـوعـة الـمــُعــامـمـة الأولـى )

فـي قـيـم كــُل مـن تـركـيـز الإسـبـرمـات  ±1.10 10.5)
 وحـجـم الإسـبـرمـات الـمــُنـضـغـطـة عـمـى الـتـوالـي.

( أعــداد كــُل مـن P<0.01مـعـنـويـاً )إنـخـفـضـت 
الإسـبـرمـات الـشـاذة وكـذلك الإسـبـرمـات الـمـيـتـة فـي 
الـمـجـمـوعـتـان الـمــُعـامـمـتـان بـفـيـتـامـيـن ىـ والـسـيـمـيـنـيـوم 
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مــُقـارنـة بالـمـجـمـوعـة الـضـابـطـة وحـقـق الـمـسـتـوى الـثـانـي 
(  تـفـوقـاً 1.75 ± 12.4&  2.05 ± 10.6لمـمــُعــامـمـة )

&  3.50 ± 18.4مـمـحـوظـاً عـن الـمـسـتـوى الأول )
( فـي إنـخـفـاض كــُل مـن أعـداد 2.3 ± 16.6

الإسـبـرمـات الـشـاذة وأعــداد الإسـبـرمـات الـمـيـتـة عـمـى 
عــدم وجــود إخـتـلافـات مـعـنـويـة بـيـن  ولوحظ الـتــوالـي.

جـمـوعات الـمـعُـامـمـة والـمـجـمـوعـة الـضـابـطـة فـيـمـا الـمـ
حـيـث   pHيـخــُص قـيـم درجــة الـحـمــوضـة والـقــمــويـة  

 1.30 ± 6.81&  0.09± 7.0كـانـت الـقـيـم مــُتـشـابـيـة )
( فـي كــُل مـن الـمـجـمـوعـة الـضـابـطـة 1.02 ± 6.84& 

 الأول والـثـانـي عـمـى الـتــوالـي.ومـجـمـوعـتـي الـمـسـتـوى 
لـم يـتـأثـر حـجـم الـقـذفـة لمـمـجـمـوعـة الـضـابـطـة عـنـد  كذلك

بـيـنـمـا   Zero timeمــُقـارنـة بـعـيـنـة الـ  63الـيـوم الـ 
إنـخـفـضـت حـركـة الـحـيـوانـات الـمـنـويـة )%( وزادت 

ـذلك نـسـبـة أعــداد نـسـبـة الإسـبـرمـات الـشـاذة )%( وكـ
الإسـبـرمـات الـمـيـتـة )%( وتـعـكـس ىــذه الـنـتـيـجـة 
خــُلاصـة ىــذه الــدراسـة بـإن إضــافــة كــُل مـن فـيـتـامـيـن 
ىـ والـسـيـمـيـنـيـوم إلـى مـاء الـشــُرب كــان لــو تـأثــيـر وقــائـي 

يـجـابـي عـمـى تـحـسـيـن بـعـض صـفـات ال ـسـائـل الـمـنـوي وا 
والـذي مـن الـمــُمـكـن أن يـنـعـكـس ذلك عـمـى مــُعــدل 

 الـخـصــوبــة.
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