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ABSTRACT 

 
The aim of the present study was to define the effect of different extender components (as conventional and non-

conventional extenders) on rams' semen quality during storage at 5ºC for up to 6 days. Fertility rates of the extended ram 
spermatozoa stored at 5ºC for up one day were also studied. Four Rahmani rams were used to collect pooled ejaculates by 
artificial vagina. Semen was collected, evaluated and extended with five extenders included conventional and non- conventional 
extender ingredients. The conventional extenders were sodium citrate (E1), Tris (E2) and skimmed milk powder (E3) - based 
glucose- egg yolk. While, non-conventional extenders were salt of sodium chloride 0.9% (E4) and saline solution 0.9% 
intravenous infusion (E5) based glucose-egg yolk. The final extension rate was 1semen : 6 extender. The extended semen with 
different extenders media (E1, E2, E3, E4 and E5) were cooled to 5ºC and stored at this temperature for 6 days. After storage 
time (0, 1, 2, 3, 4, 5 and 6 days), the percentage of sperm motility (SPM), recovery sperm motility (RSM) and positive osmotic 
resistant (POR) were recorded. Also, fertility rate was carried out with liquid semen stored at 5ºC for up to one day using the best 
conventional and non-conventional extenders. Thus, twenty-two ewes were used to investigate fertility rate. Ewes were divided 
into two groups (11/group), the1st and 2nd groups were artificially inseminated with conventional (E2) or non-conventional (E5) 
extenders which obtained better semen quality than other extenders, respectively. The results indicated that, the cooling extended 
ram semen with each of E1, E2 or E5 extenders was significantly (P<0.05) higher the percentage of SPM, RSM and POR than 
those extended with E3 and E4 extenders during storage at 5ºC for up to 6 days. However, the cooling ram semen with E2 and E5 
showed non-significantly parameters during cooled at 5ºC till 6 days. The statistical analysis of the data revealed a significant 
positive correlation between extender types and SPM, RSM and POR of ram spermatozoa during storage at 5ºC until 6 days. 
Surprisingly, fertility rate of ewes artificially inseminated with ram semen preserved at 5ºC for one day of storage performed to 
assess higher conception rate (84.62%) with E5 ( as non-conventional extender) than conception rate (78.57%) with E2 (as 
conventional extender). Moreover, the superior litter size recorded 1.00 with ram semen extended with E5 compared to 0.86 with 
E2 extenders. Also, sex ratio of born lambs displayed female lambs 66.67 and 33.33% of male lambs with semen extended with 
E2 extender. Ram semen extended with E5 achieved female lambs 69.23% and male lambs 30.77%. It is therefore concluded that 
saline solution (0.9%) intravenous infusion (E5) based glucose-egg yolk intended to keep goodness fertility rate and litter size 
after AI of cooled semen at 5ºC.     
Keywords: Ram semen, conventional and non-conventional extenders, motility, osmotic resistance, fertility rate.    
 

INTRODUCTION 
 

Keeping extension semen at cooled temperature 
condition was reported to be a cheaper alternative than 
liquid nitrogen which helps to increase using artificial 
insemination (AI). Another benefit is subsided bacterial 
growth at 5ºC, which would improve the quality of 
diluted semen. In addition, the success of AI in 
livestock species depends on maintenance of viability, 
motility and fertility of spermatozoa. It is reported that, 
extender types used to diluted semen is importance, 
played substantial role in the survival rate of frozen and 
non-frozen spermatozoa and effective factors on 
successful storage of spermatozoa. In this context, 
(Bohlooli et al., 2012) indicated that there is a 
difference between extenders regarding their abilities to 
viability, progressive motility and membrane integrity 
during preservation of ram spermatozoa. Furthermore, 
(Soltanpour et al., 2014) stated that a good extender 
must have equal osmotic pressure to the seminal 
plasma, buffering capacity, protect sperm from cold 
shock, nutrient for sperm metabolism, controlling 
microbial contamination, protect sperm against 
freezing-thawing damages and preserve sperm viability 
without more decline in fertility. Semen has been 
usually diluted with conventional extenders such as Tris 
plus egg yolk, glucose phosphate solution, egg yolk-

citrate solution, homogenized whole milk, fresh and 
dried skim milk, lactose solution and commercial 
diluents (Kulaksiz et al., 2011). Hence, (Lopez et al., 
1999) observed that there were no differences between 
sodium citrate, Tris or milk-based extenders when ovine 
liquid semen was stored at 5°C during a short period (2 
days). Moreover, (Gündoğan, 2009) reported better 
sperm motility and integrity of sperm membrane in a 
Tris-based extender than in sodium citrate and skimmed 
milk extenders. In addition, (Gundogan et al., 2011) 
concluded that the extender types such as Tris, sodium 
citrate and milk had no effect on spermatozoa 
parameters during stored at 4ºC. However, (Rakha et 
al., 2013) reported that Tris-based extender showed 
better sperm viability of ram semen than sodium citrate 
or milk based during liquid storage.  In addition, sodium 
citrate extender with disaccharides (sucrose or lactose) 
and polysaccharides (raffinose-citrate-yolk) can be used 
for successful insemination of ewes and enhancing 
pregnancy rate after artificial insemination (Stefanov et 
al., 2015). Besides, (Albiaty et al., 2016) concluded that 
progressive motility was 63.87, 61.25% and 39.12% 
after storage at 5°C for 3 days of ram semen diluted 
with Tris, sodium citrate and milk extenders, 
respectively. Moreover, decrease in cooled sperm 
characteristics was observed of the extended ram semen 
with milk, Tris and sodium extenders which may be 
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related to extender types (Acharya et al., 2016). 
Usually, testing the efficiency of different extenders for 
semen storage, in in vitro assays of motility, membrane 
integrity and acrosome status have been widely proven 
to be reliable (Govindasamy et al., 2016). 

Therefore, the present study aimed to define the 
effect of different extender components (as conventional 
and non-conventional extenders) on rams' semen quality 
during storage at 5ºC for up to 6 days. Fertility rates of 
the extended ram spermatozoa stored at 5ºC for up one 
day were also studied.  

 
MATERIALS AND METHODS 

 
Experimental study was conducted at El-Serw 

Experimental Research Station belonging to Animal 
Production Research Institute (APRI), Ministry of 
Agriculture, Egypt. The experimental work was carried 
out from December, 2015 till June, 2016.  
Experimental animals: 

Four Rahmani rams at 3.0 - 3.5 years of age and 
70 -75 kg body live weight were used in the present 
study. The rams were healthy condition and clinically 
free from external and internal parasites with the sound 
history of fertility in herd. Palpation of the external 
genetalia (testes) showed that they were typically 
normal and moved free in scrotum. Rams were received 
rations according (NRC, 2007). All rams were received 
clean fresh water freely and housed in a yard which 
provide with common feeding through and a concrete 
floor provide with common sheltered water trough and 
they could more freely in enclosed area.  
Semen collection and evaluation: 

Prior to semen collection, the instruments of 
semen collection were cleaned using distilled water and 
dried with sterile paper towel. Then, semen collection 
was performed using an artificial vagina twice a week 
for four weeks in existence an estrous ewe for mating.  
The ram semen samples having at least 70% progressive 
sperm motility, 17% sperm abnormalities and 
2.5x109/ml sperm cells concentration were pooled and 
used in the experimental work. 
 Preparation of semen extenders: 

The present study was planned to evaluate the 
extended cooled rams' semen quality as percentage of 
progressive sperm motility (SPM), recovery of sperm 
motility (RSM) and positive osmotic resistant (POR) 
using five extenders as conventional and non- 
conventional extenders during storage at 5°C for up to 6 
days. The conventional ingredients of extenders were 
sodium citrate (E1), Tris (E2), skimmed milk powder 
(E3) based glucose- egg yolk. While, non-conventional 
extenders were salt of sodium chloride (0.9%) (E4) and 
saline solution (0.9%) intravenous infusion (E5) based 
glucose-egg yolk. The ingredients of these extenders 
were as shown in Table (1). All chemicals were 
purchased from Sigma Chemical Co. (St. Louis, MO, 
USA). 

  
 

Table 1.  The chemical composition of semen 
extenders used in experimental traits. 

Ingredient Grams/ 100ml of distilled water 
E1 E2 E3 E4 E5 

Sodium citrate (gm) 2.37 - - - - 
Tris (gm) - 3.28 - - - 
Sodium chloride salt  (gm) - - - 0.90 - 
Skimmed milk powder ( g) - - 10.00 - - 
Citric acid( gm) 0.06 1.70 - - - 
glucose (gm) 0.80 0.80 0.80 0.80 0.80 
Egg yolk (ml) 10.00 10.00 10.00 10.00 10.00 
*Antibiotic (ml) 1.00 1.00 1.00 1.00 1.00 
Saline solution (ml) - - - - 100.00 
Distilled water (ml) 100.00 100.00 100.00 100.00 - 
*Each ml contains: Procaine penicillin 200mg and 
Dihydrostreptomycin sulphate 250mg. 
The conventional extenders included: E1: Sodium citrate  
extender, E2: Tris extender (hydroxymethyl aminometahne) and 
E3: Skimmed milk extender prepared as ingredients (skimmed 
milk powder, glucose) dissolved in 100mL of distilled water, 
heated to 95 °C for 10 min, then cooled at room temperature 
before addition of 10% egg yolk and antibiotic completed to 
100ml distilled water. However, non-conventional extenders 
included: E4: Sodium chloride (as salt) extender and E5: Saline 
solution (0.9%) intravenous infusion. 
1. Experimental procedures:  
Semen extension: 

Semen was collected and evaluated for each ram 
then, pooled and extended with different extenders 
media E1, E2, E3, E4 and E5 are illustrated later in 
(Table1). Semen extension was carried out by adding 
the appropriate volume of extender to semen slowly. 
The final extension rate was 1 semen : 6 extender, then, 
five extended semen (in Falcon tube) was kept below 
the level of water in water both at 37°C at all times to 
avoid fluctuations in the temperature of extended 
semen.  
Chilling of semen:  

The tubes containing extended semen were 
placed in a 500ml beaker containing water at room 
temperature with a thermometer in order to facilitate 
periodic checking of temperature during the cooling 
periods. Then, thermometer was put in Falcon tube 
contained 7 ml of dilution (consisted of 10 ml egg –yolk 
completed to 100 ml distilled water). Another test tubes 
containing extended semen only were placed in beaker 
to maintain the extended temperature similar to that of 
semen (all the test tubes were covered with dark plastic 
sheath). The beaker was placed in refrigerator and 
gradually cooled till their temperature reached to 5°C 
during a period of 1.5-2.0 hours. The extended cooled 
semen in different of extenders was kept at 5°C for up 
to 6 days. After storage time (0, 1, 2, 3, 4, 5 and 6 days), 
the percentage of sperm progressive motility (SPM), 
recovery of sperm motility (RSM) and positive osmotic 
resistant (POR) using five extenders were recorded. 
Sperm motility (SPM): 

With regarded to extended semen, the SPM was 
determined using 100 µl / extender type taken and 
poured individually in test tube which incubated 
previously in water bath at 37°C after storage period. 
The drop of incubated extended semen was covered by 
warmed cover slip and immediately examined using 
high power (× 400 magnifications).   
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Recovery sperm motility (RSM): 
The recovery of sperm motility (%) was 

calculated using the following formulae as:  
Recovery rate (RSM) =  Sperm motility at 1, 2, 3, 4, 5 and 6 days  × 100 
                                                     Sperm motility at 0 day 
Positive osmotic resistance (POR): 

 The POR (%) was evaluated using an aliquot (50 
µl / extender type) of extended semen added to 1 ml of 
hypo-osmotic solution (consisted of 0.735 g sodium 
citrate, 1.351 g fructose and distilled water up to 100 ml 
to give osmotic pressure at 190 mOsm) and mixed 
thoroughly. After 30 minutes of incubation at 37°C, one 
drop of this mixture was placed on a slide and covered 
with a cover slip then, examined under a phase contrast 
microscope (× 400 magnifications). A positive osmotic 
resistant response to the test was evident by coiling of 
the sperm tail. At least 200 spermatozoa per slide were 
counted to evaluate totally percentage of coiled tail of 
spermatozoa in each sample. 
2. Fertility rates:   

Extended with E2 (as conventional extender) or 
E5 (as non- conventional extender) having the best 
semen quality after stored at 5°C for one day used to 
calculate conception rates of ewes. A total numbers of 
22 Rahmani mature ewes (3-4 years old) were divided 
into two groups (n=11/ each). The 1st and 2nd groups of 
ewes were artificially inseminated with E2 or E5, 
respectively. The detection of ewes in manifested 
estrous was performed in the morning by tester ram. 
The estrous ewes were cervically inseminated by two 
doses (within 12 hours as interval period the 1st dose at 
identify estrous) of extended semen (1 ml / dose) which 
stored at one day and warmed at 37°C for 60 seconds 
before insemination. The insemination dose of 
spermatozoa concentration was adjusted at ≥ 200 x 106 
spermatozoa / ml and placed on os-cervix using open 
speculum. The pregnancy was diagnosed after ewe 
passed two oestrus cycles without return to heating 
again. If ewe returns to heat again after 14-19 days, it 
will be inseminated again using previous technique. 
After breeding season, fertility rate was recorded as: 
conception rate during two services [number of ewes 
conceived (through 1st and 2nd services) / number of 
ewes inseminated (through 1st and 2nd services)].  
Lambing rate and litter size:  

 Lambing rate was calculated as single birth 
(number of ewes lambing single/ number of ewes 
lambed) and twins birth (number of ewes lambing 
twins/ number of ewes lambed). Then, Litter size was 
calculated as number of total lambs born / number of 
ewes lambing (after 1st and 2nd services).   
Sex ratio: 

The sex of born lambs was calculated from the 
following formulae as:  
Sex ratio (male: female) =No. of born lambs in particular  sex   ×100 
                                                     Total No. of lambs born 
Statistical analysis: 

One way analysis of variance using (SPSS, 2013) 
program version 22 Inc, was done for the obtained data 
of chilling semen qualities after transformation of 
percentages to their corresponding arcsin values 
according to (Snedecor and Cochran, 1989). Analysis of 

variance between the extenders and comparison of 
means at 5% significance level using Duncan’s multiple 
range test (DMRT) was carried out within SPSS 
program. Also, the conception rate results were 
analyzed using Chi-Square test. Correlation coefficients 
between extender types and mean sperm characteristics 
parameters (represented in SPM, RSM and POR) were 
calculated using the Pearson’s coefficients of SPSS 
programmes. 
 

RESULTS AND DISCUSSION 
 
Sperm motility (SPM):  

The effect of different extenders (E1, E2, E3, E4 
and E5) on SPM (%) of the cooled ram spermatozoa 
during storage at 5ºC for up to 6 days are presented in 
(Figure1). Diagram in Figure (1) indicated that, SPM 
(%) was better insignificantly with E1, E2 and E5 than 
E3 and E4 extenders it reached to 86.25, 86.88, 86.88, 
84.38 and 83.75 % at zero time, respectively. Regarding 
the effect of progress cooled time, the SPM % decreased 
significantly (P<0.05) with the advancement of storage 
days, it reached to 76.88, 81.87, 75.62, 73.12 and 
81.25% at day one of storage with E1, E2, E3, E4 and 
E5, respectively. Generally, the SPM (%) in all 
extenders was higher than 50% at 2 days of storage; 
whereas semen diluted with E2 and E5 was over 70%. 
This study demonstrated that the different extender 
types and storage time were significantly (P<0.05) 
associated with the deterioration in SPM (%). These 
results indicated that sodium citrate sustained its 
viability better to preserve of ram sperm motility and 
membrane integrity than milk or Tris-based extenders 
during storage at 5˚C for up to 2 days (Lopez et al., 
1999). While, (Paulenz et al., 2002) found that a clear 
advantage of Tris based extender instead of either 
sodium citrate or milk based extender to maintain sperm 
motility and integrity of acrosomal membrane during 
storage of ram semen. On the contrary, (Kulaksiz et al., 
2012) concluded that skimmed milk extender was better 
than sodium citrate and Tris extender during liquid state 
at 4˚C or frozen state at -196˚C. On the other hand, 
(Albiaty et al., 2016) indicated that extended ram semen 
with Tris and sodium citrate-based extenders were 
significantly superior than milk based extender. 
Similarly, Tris based extender (E2) and saline solution 
(E5) improved SPM (%) compared to ram semen 
extended with those of E1, E3 and E4 extenders during 
storage at 5˚C for up to 6 days. Likewise, activity of 
SPM (%) with E5 extender may be attributed to higher 
Na+ concentration than K+ and Ca2+ in ram seminal 
plasma. This information is consistent with findings of 
(Asadpour, 2012) who reported that Na+ concentration 
in seminal plasma of different sheep breeds as Baluchi × 
Moghani, Ghezel × Merino and Merino× Moghani was 
39.00, 42.00 and 37.66 mg / dL compared to K+ 12.45, 
12.70 and 11.10 mg / dL and Ca2+ 10.30, 11.20 and 
10.30 mg / dL in same breeds, respectively. Hence, 
sodium (Na+) level may be higher in E5 extender could 
result in Na+ content in extender, which led to improve 
sperm parameters than E1, E3 and E4 extenders. 
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Despite, E4 contained Na+ cation comes from sodium 
chloride, but saline solution in E5 extender had adjusted 
during industry that led to goodness chilling 
preservation. In addition, the highest value of Na+ cation 
presented in saline solution (E5 extender) plus other 
cations such as, K+, Ca++ and Mg++ in the seminal 
plasma may play essential roles in the sperm activity 
and establish the osmotic balance (Hamad et al., 2014). 
On the other hand, (Zeny, 2016) indicated that Na + 
generally plays an important role in the activation sperm 
motility which may be an indication of sperm plasma 
membrane integrity and Na+ cation exhibited favorable 
effects on the seminal quality, antioxidant balance and 
positive impact on all spermatozoa vitality 
characteristics. 

Continuity of sperm cooling storage at 5ºC from 
0 to 6 days, the SPM % parameters decreased markedly 
in all extender types. It was recorded 30.62, 35.63, 
20.60, 15.61 and 35.00% at day 6 of cooled with E1, 
E2, E3, E4 and E5, respectively. Hence, reducing of 

SPM in cooling extenders may be associated with waste 
products of sperm metabolism (as lactic acid). 
(Soltanpour and Moghaddam, 2014) revealed that a 
higher accumulation of lactic acid at the length of 
storage time increased spermatozoal damage which 
shown through the less spermatozoal motility and 
durability. Storage at 5ºC does not completely arrest 
spermatozoa metabolism, therefore, assemblage of toxic 
production included a toxic enzyme namely membrane 
–bound aromatic amino acid oxidase (AAAO) released 
from dead spermatozoa (Aitken et al., 2014). On the 
other hand, free radical might be involved in damaged 
sperm membrane (Stefanov et al., 2015) and reactive 
oxygen species (ROS) (Acharya et al., 2016). In 
addition, effect of peroxidation comes from 
polyunsaturated fatty acids in sperm cytoplasm 
membrane lead to lost cytoplasm membrane, decrease 
sperm motility and inhibit of fructolysis and respiration 
(Albiaty et al., 2016).    
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Figure 1. Effect of conventional extenders (E1, E2 and E3) and non-conventional extenders (E4 and E5) on 

ram sperm motility (SPM) during storage at 5°C for up to 6 days.   
 

 
Recovery sperm motility (RSM): 

Data presented in (Table 2) revealed that the 
RSM% during storage at 5°C for up to 6 days was 
significantly (P<0.05) lower with E3 and E4 extenders 
than E1, E2 and E5 extenders. These results might be 
attributed to better production of sodium citrate, Tris 
and saline solution to spermatozoa against cold shock 
compared to other components of extender during 
refrigeration at 5°C. Similar trend was reported by 

(Albiaty et al., 2016) with sodium citrate and Tris 
extenders and (Zeny, 2016) with saline solution. The 
advancement of storage time at 5°C for up to 6 days 
decreased significantly (P<0.05) the RSM% among all 
extenders. These findings may be due to the increase of 
sperm metabolic activity, consequently increase of 
AAAO enzyme (Aitken et al., 2014), lactic acid 
(Soltanpour and Moghaddam, 2014) and free radical as 
ROS (Acharya et al., 2016).               

 
Table 2. Mean of RSM %  with different extenders during storage at 5°C for up to 6 days.        
Storage time 

(days) 
Different extender types Overall mean E1 E2 E3 E4 E5 

1 89.13±3.75 94.24±3.89 89.60±1.49 87.32±1.73 93.50±1.45 90.76±1.89 a 
2 81.12±1.87 87.75±1.99 76.27±1.95 67.19±2.45 87.01±1.02 79.87±1.42b 
3 71.69±2.39 76.22±1.39 62.15±2.81 54.50±2.87 75.49±1.56 68.01±1.66c 
4 59.35±2.06 61.07±1.67 49.59±2.76 41.08±2.68 60.33±1.95 54.29±1.58d 
5 47.75±2.11 50.98±2.15 37.03±2.84 30.61±2.09 50.20±2.55 43.31±1.63e 
6 35.38±2.04 40.89±2.46 24.38±3.18 18.66±2.09 40.07±3.54 31.88±1.82f 
Means 64.07±2.35b 68.53±2.59a 56.50±2.52c 49.89±2.33d 67.77±2.02a 61.35 
a, b, c and d values with different superscripts within same row are significantly different (P<0.05). 
A, B, C, D, E and F values with different superscripts within same column are significantly different (P<0.05). 
 
 

 386 



J.Animal and Poultry Prod., Mansoura Univ., Vol.7(10), October ,2016 
 

Positive osmotic resistance (POR): 
It could be noticed that from (Figure 2) at any 

storage time, the highest (P<0.05) values of POR (%) 
was observed with E2 or E5 extenders followed by E1 
and E3 extenders. On the other hand, the worst values 
was observed using E4 extender. The hypo-osmotic 
swelling test (HOST) has proved to be a good tool for 
evaluating the membrane integrity of sperm of various 
domestic animals (Nalley and Arifiantini, 2013). The 
current results recorded that primary ram spermatozoa 
characteristic of POR (%) at zero time was non-
significant (92.38, 93.38, 91.12, 90.62 and 93.25%) 
with E1, E2, E3, E4 and E5 extenders, respectively.  
However, total mean of POR (%) of ram sperm quality 
storage at 5°C for up to one day was > 80.00 % then, 
POR (%) of ram spermatozoa with E1, E2, E3, E4 and 
E5 was reached to 81.00, 85.50, 81.50, 79.38 and 
85.12%, respectively. Similarly, (Asadpour, 2012) 
concluded that the cations Na+ and K+ generally 
establish the osmotic balance and seminal plasma 
osmolality ultimately plays an important role in the 
activation sperm cell also potassium ions (K+) are also 
intracellular cations and the concentrations in the 
seminal fluid may be an indication of sperm plasma 
membrane integrity. The highest values of POR (%) 
with E2 and E5 extender may be due to the 

combinations of all beneficial effects of Tris 
components (E2) which provided the most buffering 
capacity which penetrated rapidly into the sperm cells 
membrane and avail as an intercellular buffer (El-
Sheshtawy et al., 2016). Also, saline solution (E5) 
extender has been an integral part of dilutor for 
preservation as they have capability to alter osmolarity 
of the diluent and have a definite protective effect 
(Asadpour, 2012). The individual days of storage time 
at 5°C for up to 6 days were decreased significantly 
(P<0.05) the POR% of ram spermatozoa counts. Hence, 
at day 6, the POR (%) of spermatozoa was significantly 
(P<0.05) reduced among E1, E2, E3, E4 and E5 
extenders, it was recorded of 30.38, 36.75, 27.12, 21.62 
and 36.88%, respectively. This results is comparable 
with those of several authors who suggested that 
progression of cooled time decreased significantly 
(P<0.05) the POR (%) of spermatozoa may be attributed 
to AAAO enzyme (Aitken et al., 2014), lactic acid 
levels (Soltanpour and Moghaddam, 2014) and free 
radical concentration (Acharya et al., 2016). At all 
events (Soylu et al., 2007) revealed that 
supplementation of ram semen with an osmotic pressure 
at 400 mOsm improved storage ability of spermatozoa 
without dysfunction in extenders.        
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Figure 2. Effect of conventional (E1, E2 and E3) and non-conventional (E4 and E5) extenders on positive 

osmotic resistance (POR) during storage at 5°C for up to 6 days. 
    
Correlation coefficients among different semen 
extenders and sperm motility (SPM), recovery sperm 
motility (RSM) and positive osmotic resistance 
(POR): 

Data presented in (Table 3) indicated correlation 
coefficient among different extenders of ram semen 
quality as SPM (%), RSM (%) and POR (%) during 
storage at 5°C for up to 6 days consecutively. The 
results of the present investigation showed highly 
significant (P<0.05) correlation between different 
extender types and sperm parameters during different 
storage periods. These results are in agreement with 
those of (Azizunnesa et al., 2014) who reported that the 
strongest correlation was calculated between 
spermatozoa characteristics and different types of semen 
extenders. Besides, the results of present study indicated 
a significant correlation among sperm motility and 
hypo-osmotic swelling test (HOST). Similar trend was 
reported by (Bohlooli et al., 2012) revealed a highly 

significant (P<0.01) correlation in plasma membrane 
integrity is related to sperm motility. 
 
Table 3. Correlation coefficient between semen 

extender types and sperm motility (SPM), 
recovery sperm motility (RSM) and positive 
osmotic resistance (POR). 

Item Extender SPM RSM POR 
Extender 1 0.728* 0.719* 0.877* 
SPM  1 1.000** 0.983** 
RSM   1 0.985** 
POR    1 
* (P<0.05). 
** (P<0.01). 
 
Fertility rates: 

Fertility rates of ram semen extended with E2 or 
E5 extenders are presented in (Table 4).  Fertility rates 
of E2 or E5 extenders were 78.57 and 84.62% after two 
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services, respectively. The highest fertility rates of ewes 
artificially inseminated with E5 extender may be 
attributed to rich of Na+ cation in dilution which 
associated with high percentages of motile sperm and 
such semen was considered to be greater quality. 
(Asadpour, 2012) suggested that Na + cation generally 
establish the osmotic balance and seminal plasma 
osmolality ultimately plays an important role in the 
activation of sperm cell for the prediction of ram 
fertility. Hence, a positive and significant correlation as 
observed between Na+ cation and sperm motility (Akpa 
et al., 2013). Indeed, existence of Na+ and K+ (presented 
in seminal plasma) activated adenosine triphosphate 
(ATP) in a variety of tissues included sperm cell then, 
declined of ATP activity result in less sperm movement 
and capacitation (Zhou et al., 2015). The same later 
authors explained that binding of Na+ triggers a 
crossover conformational change of transmembrane 
segments (TS) that contain the region responsible for 
ion transport in cytoplasmic sperm tail. (Salem et al., 
2013) also found that NaCl is one of the major 
molecules present in cervical mucus that support the 
arborization (a fine branching structure at the end of a 
nerve fiber) of embryo. Moreover, Na+ cation takes 
place in the female genital tract to penetrate the oocyte 
associated with Ca2+ and progesterone. (Correia et al., 
2015) confirmed that progesterone caused a rapid sperm 
plasma membrane depolarization, increased by Na+ 
influx which result in positively in acrosome reaction 
and penetrate the oocyte activity. In addition, (Correia et 
al., 2015) also suggested that Ca2+ and Na+ fluxes might 
occur through separate progesterone activation 
pathways. However, Ca2+ and Na+ appeared to compete 
for the same entry pathway (Ca2+ increase were higher 
in the absence of extracellular Na+; depolarization was 
greater in the absence of extracellular Ca2+). Actually, a 
gradual decline in motility and fertility was occurred 
when semen stored at 5°C this decline may be attributed 

to the action of reactive oxygen species (ROS) 
generated by the cellular components of semen. Thus, 
sperm membrane are rich in polyunsaturated fatty acids 
(PUFAs); this predominance of PUFAs renders sperm 
highly susceptible to lipid peroxidase (LPO), immediate 
LPO in membranes of sperm destroys the structure of 
the lipid matrix, as a result of the invasion by ROS 
(Agarwal and Sekhon, 2010). The reactive oxygen 
species (ROS) attacks lead to the impairment of sperm 
function (sperm motility, functional membrane integrity 
and fertility) then; use of antioxidants show beneficial 
effects on reduced free radical (Hong et al., 2010).  
Moreover, (Zeny, 2016) showed that Na+ cation has an 
antioxidant balance may be associated with high 
fertility. Hence, the addition of antioxidants to the 
extended semen diluents at the period of storage could 
improved sperm motility, acrosomal integrity, reduce 
the degree of cellular damage and increase the viability 
and fertilizating capacity of sperm in vitro (Soltanpour 
et al., 2014). On the other hand, (Slanina et al., 
2015)stated that the majority of extenders with 
physiological solutions (NaCl 0.9% w/v Intravenous 
Infusion) convenient for survival of spermatozoa and 
activated fertility which identical with the seminal 
plasma of turkey.  In addition, sodium chloride based 
extender solutions have low risk of hypo- or 
hyperosmotic damage to sperm. Likewise, (Tirpan et 
al., 2016) reported that the highest values of sperm 
motility, sperm viability and egg fertility were observed 
when semen of sea bream fish diluted with sodium 
chloride (NaCl 1.0%). Furthermore, (Vílchez et al., 
2016) indicated that the presence of NaCl (sodium Na P

+
P 

is the principal cation of the extracellular fluid and plays 
a large part in electrolyte disturbances and chloride ClP

¯
P 

has an integral role in buffering action) in the seminal 
plasma of fish (or in the extender medium) is necessary 
for the preservation of sperm motility.   

 
Table 4. Fertility rates of ewes artificially inseminated with ram semen extended with conventional (E2) or 

non-conventional (E5) extenders after one day of storage at 5°C. 
Item Conventional extender (E2) Non-conventional extender (E5) 
No. of ewes inseminated at 1st service 11.00 11.00 
No. of ewes conceived at 1st service 8.00 9.00 
No. of ewes reiterated  insemination at 2nd services 3.00 2.00 
No. of ewes conceived at 2nd services 3.00 2.00 
Total No. of ewes conceived at 1st and 2nd services 11.00 11.00 
Total No. of ewes inseminated at 1st and 2nd services 14.00 13.00 
Conception rate after 1st and 2nd services (%) 78.57 84.62 
  
Lambing rate and litter size: 

Data presented in (Table 5) revealed that the ram 
semen extended with E5 (saline solution 0.9%) gave 
higher total lambing rate than ram semen extended with 
E2 (Tris) after ewes were inseminated with spermatozoa 
diluted and stored at 5°C for up to one day. Therefore, 
insemination of ewes with E5 extender could be 
activated sperm motility to pass through the female tract 
speedily which may reach to the oocyte and penetrated 
it rapidly. In this respect, (Torres  Flores et al., 2008) 
reported that in the absence of external calcium allows 
sodium permeation in a high conductance mode and 

generate intracellular sodium loading thus, sodium 
influx, and the plasma membrane potential mainly 
depends on the electrogenic Na+/K+-ATPase, activated 
by the increase in Na+ that hyperpolarizes the sperm 
cells. This ATP decrease when the media contains low 
in sodium (Na+), it is interesting that a recovery in 
sperm motility occurs when Na+ is still high (Torres-
Flores et al., 2011). In addition, (Vílchez et al., 2016) 
revealed that the presence of the ion Na+ in the seminal 
plasma (or in the extender medium) is necessary for the 
preservation of sperm motility; Na+ plays a role in 
maintaining an appropriate sperm cell and caused an 
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activity of the spermatozoa. Accordingly, several 
authors observed positive correlations between litter 
size and sperm motility. These results are in agreement 
with the findings of (David et al., 2015) who recorded 
that the greatest relation observed between sperm 
motility and litter size. The positive role of Na+ for 
enhances sperm motility then, insemination of saline 
solution (contains E5) plus a high natural of Na+ in 
genital tract mucus could activate sperm motility and 

fertility compared to E2 extenders. In this context, 
(Salem et al., 2013) found that Na+ concentration was 
higher mineral than P+, K+, Cl+ and Zn P

2+
P concentration 

during oestrus cycle phase as pro-estrus, estrus and 
post-estrus were 207.76, 222.76 and 243.13 mm/L, 7.85, 
8.50 and 9.89 mm/L, 12.41, 10.88 and 11.60 mm/L, 
112.56, 121.57 and 111.86 mm/L and 3.67, 2.94 and 
2.72 mm/L, respectively. 

 
Table 5. Lambing rates and litter size of ewes artificially inseminated with ram semen extended with 

conventional (E2) or non-conventional (E5) extenders after one day of storage at 5°C. 
Item Conventional extender (E2) Non-conventional extender (E5) 
Total number of born lambs (ewe group) 12 13 
Total No. of ewes inseminated 1st and 2nd services 14 13 
No. of ewes lambing single 10 9 
Single rate (%) 90.91 81.82 
No. of ewes lambing twins 1 2 
Twins rate (%) 9.09 18.18 
Litter size 0.86 1.00 
 
Sex ratio: 

In relation to sexing rate of lambing, the present 
results observed that ram semen extended with E5 could 
be recorded higher sex ratio than those ram spermatozoa 
extended with E2 stored at 5°C for up to one day (Table 
6). Actually, sex ratio depending on both X and Y 
chromosome-bearing sperm which have different 
morphologically and structurally. The X chromosome-
bearing sperm are 2 or 3 folds greater in size than Y 
chromosome-bearing sperm. The X-bearing sperm has 
2.8% more deoxyribonucleic acid (DNA) than the Y-
bearing sperm. Also, X-bearing sperm swims more 
slowly and has a longer life span than Y-bearing sperm. 
In this context, (Johnson, 2000) reported that percentage 
of deoxyribonucleic acid (DNA) was higher in X 
spermatozoa by 4.2% than Y spermatozoa. Indeed, there 
are some factors such as ATP and pH association with 
sperm motility to control sexing. The genital pH acidity 
(increasing ion H+) and negative X- sperm charge may 
activate X-bearing sperm to reach fertilizing side 
speeder than Y- bearing sperm which gave female 
lambs. These results are defined by (Kaneko et al., 
1984) who found that motility of X-bearing sperm faster 
than Y-bearing sperm in acidic medium because of X-
bearing sperm have a higher net negative charge on the 
sperm cell surface than Y-bearing sperm. Also the last 
authors showed that female sperm has a longer life span 
in acidic environment than the Y sperm though 
decreased motility. In addition, the pH level in the 
vagina and cervix can have an effect on gender of lambs 
X sperm was more robust and slower than Y sperm and 
resilient to acidity in the vagina. Despite, X sperm may 
be slower but, it may be able to withstand an acidic 
environment that weed out the Y-chromosome sperm. 
Alkalinity would tend to favor the alacrity of male 
sperm or at least even the pH odds. This could be a 
reflection of various factors that may influence sex ratio 
including acidic and alkaline media. This finding is in 
agreement with (Khalifa et al., 2009) who attained that 
extender with acidic media ( at pH 6.6) activated X 
sperm to give 66.67 % female lambs and 33.33% male  

 
lambs however, alkaline extender media ( at pH 7.3) 
realized 81.25 % male lambs and 18.75% of female 
lambs. Subsequently, acidity of E5 extender contained 
saline solution (0.9%) could be activated X-bearing 
sperm to produce female lambs.   
 
Table 6. Sexing lambs of ewes artificially inseminated 

with ram semen extended with conventional 
(E2) or non-conventional (E5) extenders after 
one day of storage at 5°C. 

Item Conventional 
extender (E2) 

Non-conventional 
extender (E5) 

Total lambs born 12 13 
No. of female lambs 8 9 
Female ratio (%) 66.67 69.23 
No. of male lambs 4 4 
Male ratio (%) 33.33 30.77 

 
CONCLUSION 

 
 In conclusion, saline solution (0.9%) intravenous 

infusion as non-conventional extender is better in 
maintaining good ram semen quality, fertility rate, litter 
size and sex ratio toward to female lambs than other 
trial extenders. Therefore, it could be recommended to 
extended ram semen with saline solution (0.9%) during 
storage at 5°C to improve ram semen quality and 
fertility rate when used for artificial insemination in 
ewes. In addition, saline solution (0.9%) cheaper and 
more a practical standpoint than conventional extender 
to storage ram semen. 
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درجة ن على یخزأثناء التكباش للسائل المنوى الجودة تقلیدیة على الوى التقلیدیة وغیر تأثیر مخففات السائل المن 
    ٥م٥حرارة 

 ۲ أحمد خلیل وائل  و۱عزالدین إبراھیم خلیفة 
 مصر - الجیزة –قى لدا - وزارة الزراعة -قسم بحوث الأغنام والماعز –معھد بحوث الإنتاج الحیوانى  -۱
 مصر - جامعة المنصورة - كلیة الزراعة -إنتاج الحیوان قسم  -۲
 

ت�م تجمی�ع وتقی�یم الس�ائل المن�وى وأس�تخدم  .بواس�طة المھب�ل الص�ناعىأربع كب�اش رحم�انى لتجمی�ع ق�ذفات الس�ائل المن�وى ھذه الدراسة إستخدم فى 
) مخف��ف الل��بن ۲مخف��ف الت��رس (م) ۱تقلیدی��ة وغی�ر تقلیدی��ة. المخفف��ات التقلیدی��ة كان��ت مخف��ف س�ترات الص��ودیوم (م مخفف��اتش��تملت عل��ى خم�س مخفف��ات إ

المس��تخدم ف��ى الحق��ن  %)۰و۹( الفس��یولوجى) و محل��ول الملح��ى ٤(م و.%۹تقلیدی��ة كان��ت مخف��ف مل��ح كلوری��د الص��ودیوم ال). بینم��ا المخفف��ات غی��ر ۳(م
ی�ام متتالی�ة. أ ٦لم�دة  ٥م٥ئل المن�وى المخف�ف بالمخفف�ات الس�ابقة عل�ى درج�ةاوت�م تخ�زین الس�مخف�ف  ٦س�ائل من�وى :  ۱التخفی�ف  لوكان مع�د )٥الوریدى (م

مع��دل وت�م تقی�یم وم�ة الموجب�ة للإس�موزیة. االرج��وع للحرك�ة التقدمی�ة، المقومع�دل ، ی�ام فحص�ت الحرك�ة التقدمی�ةأ ٦، ٥، ۳،٤، ۲، ۱، ۰عل�ى  بع�د التخ�زین
س�تخدم أ لم�دة ی�وم واح�د. ٥م ٥ص�فات للس�ائل المن�وى المخ�زن عل�ى  أفض�لال�ذى أعط�ى  تقلی�دىالى وغی�ر دف التقلیبالمخف وبة للسائل المنوى المخففالخص

مجموع��ة ولقح��ت المجموع��ة الأول��ى والمجموع��ة الثانی��ة  نعج��ة /۱۱إل��ى مجم��وعتین  والإنت��اجى وقس��مت النع��اح ىنعج��ة متش��ابھة ف��ى الأداء التناس��ل ۲۲
%) ۰و۰٥أظھ��رت ف�روق معن�وي عالی��ة ( ٥، م۲، م۱عل�ى الت�والى. والتن��ائج أوض�حت أن المخفف�ات م )٥م(تقلی��دى الوالمخف�ف غیر )۲م(ب�المخفف التقلی�دى 

 بینم�ا  أی�ام متتالی�ة. ٦لم�دة  ٥م ٥عن�د التخ�زین عل�ى  ٤، م۳مقارن�ة بالمخفف�ات جب�ة للإس�موزیة م، الرج�وع للحرك�ة التقدمی�ة، المقاوم�ة الموالحركة التقدمیة فى
 لم�دة ٥م ٥، الرج�وع للحرك�ة التقدمی�ة، المقاوم�ة الموجب�ة للإس�موزیة اثن�اء التخ�زین عل�ى الحرك�ة التقدمی�ة لم تظھر أى فروق معنوی�ة  ف�ى ٥، م۲مالمخففات 

، الرج�وع للحرك�ة التقدمی�ة، المقاوم�ة الموجب�ة الحرك�ة التقدمی�ةوالمخفف�ات  أن�واع بین موجب رتباط معنوىإ الإحصائى للنتائج لالتحلیأظھر أیام متتالیة.   ٦
م�ن  %)۸٤و٦۲( ٥تقلی�دى مالمع�دل الخص�وبة أعل�ى م�ع المخف�ف غی�ر ك�ان أیض�ا . وأی�ام متتالی�ة ٦لم�دة  ٥م ٥اثناء التخزین على  لمنوى الكباش للإسموزیة

 ) مقارن�ة م�ع۱و۰۰( ٥م المخف�ف تف�وق م�عملم�دة ی�وم واح�د. وك�ان حج�م ال�بطن  ٥م ٥%) بع�د التخ�زین عل�ى ۷۸و٥۷( ۲بة للمخفف التقلیدى ممعدل الخصو
بینم�ا الس�ائل  )۲م(% م�ع الس�ائل المن�وى المخف�ف م�ع ۳۰و۳۳% وال�ذكور ٦٦و۷٦وكانت النسبة الجنسیة للحملان الإن�اث المول�ودة  .)۰و۸٦( ۲م المخفف

محل��ول الوم�ن ھن��ا یمك��ن التوص�یة ب��أن مخف��ف  % .۳۰و۷۷وال��ذكور   %٦۹و۲۳ بلغ��ت  حق�ق نس��بة جنس��یة للأن�اث المول��ودة )٥م(لمخف��ف م��ع المن�وى ا
د التلق��یح بطن بع��ال��ف��ظ مع��دل الخص�وبة وحج��م لح أفض��لو  % المس��تخدم ف��ى الحق�ن الوری��دى مناس��ب لتخ��زین الس��ائل المن�وى۰و۹الملح�ى الفس��یولوجى 

 .  ٥م ٥منوى المبرد على لسائل الباالصناعى 
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