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Introduction 
 

The reproductive management in intensive 

sheep breeding includes artificial 

insemination of sheep in several breeding 

periods per year. The distribution of semen 

form high producing rams of a long distance, 

preservation for extended period or repeated 

artificial insemination (AI) of a large number 

of sheep is connected with chilling or freezing 

process. The chilled semen is shown as 

alternative of the frozen semen by different 

authors (Salmon and Maxwell, 2000; 

Fernandez-Abella et al., 2003; Abulizi et al., 

2012). Crucial factors for high conception rate 

after insemination with chilled semen are use 

of effective extender, appropriate dilution rate 

and time for semen preservation, insemination 
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The aim of this study was to evaluate the effect of Tris-based extenders containing 

glycerol and egg yolk on the motility and viability of chilled ram semen collected during 

non-breeding season. Nine ejaculates from three healthy rams in non-breeding season were 

collected by artificial vagina method. The semen was diluted with Steridyl (ST), Triladyl 

(TRY) or Tris-based extender containing 5 % glycerol and 5% egg-yolk (TGGY) to a final 

concentration 200x10
9 
spermper ml. Semen samples (n=9) for each extender were stored at 

5
0
C for 72 hours. Motility and viability were evaluated at 0, 6, 24, 48 and 72 h of storage. 

The results were statistically processed and the influence of extender and time of storage 

were recorded. After 6 h of storage the initial motility and viability did decrease (P<0.05) 

in all extenders but until 48 h significant differences among values for the same interval 

were not determined. At 72 h the values for ST and TGGY were increased (P<0.05) 

compared to TRY, but rather unsatisfactory. The increased time of storage was negatively 

correlated with both indicators in all extenders (P<0.05). In conclusion, Tris-based 

extenders containing glycerol and egg yolk demonstrated good protective effect on ram 

semen collected during the non-breeding season and stored at 5
0
C. The type of extender 

had no influence on sperm motility and viability until 48 h of storage, while the time of 

storage significantly (P<0.05) affected the semen parameters. 
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in optimal time and deep cervical semen 

deposition (Maxwell and Salamon, 1993; 

Menchaca et al., 2005). 

 

Supplementing of glycerol and egg yolk to 

Tris-based extenders protects spermatozoa 

from cold shock during preservation in low 

temperatures (0-5
0
C) (Morrier et al., 2002; 

Gill et al., 2003; Stefanov et al., 20015; 

Rekha et al., 2016). Glycerol is penetrating 

protector which interacts with bound proteins 

and glycoproteins, increases the bioenergetic 

requirements of the sperm cells and is added 

to extender at concentrations of 3%-7% 

(Hammerstedt et al., 1990; Gill et al., 2011; 

Pelufo et al., 2015). Anegative impact of 

increased concentration of glycerol on the 

sperm membrane integrity with potential toxic 

effect is reported by Abdelhakeam et al., 

(1991) and Holt (2000). In contrast, no 

detrimental impact of egg yolk extender with 

7% glycerol on the semen quality during 

preservation at temperature 5°C for 48 hours 

is showed by Morrier et al., (2002) and Purdy 

et al., (2010). Egg yolk is non-penetrating 

protector which is supplemented to extender 

in concentration from 5% to 20%. It is 

intended for maintenance of sperm motility, 

reduction the loss of acrosomal enzymes and 

protection of the mitochondrial membranes of 

sperm during chilling (White, 1993; Salamon 

and Maxwell, 2000). A few studies (Marco-

Jiménez et al., 2004; Alcay et al., 2015; 

García et al., 2017) state influence of source 

and concentration of egg yolk on the semen 

quality during cooling or freezing. 

Nevertheless, clear standpoint about effect of 

different concentrations of both protectors on 

ram semen quality is not presented. 

 

Other important factor connected with quality 

of chilled ram semen intended for artificial 

insemination is the time of storage. The main 

changes observed during semen preservation 

include reduction in motility and viability of 

sperm cells (Maxwell and Watson, 1996; 

Salmon and Maxwell, 2000). Gill et al., 

(2011) observed fast decrease of the initially 

sperm motility during the first 24 h, however, 

no significant difference in viability among 

ram semen stored at 4
0
C for 72 h and fresh 

semen was detected by Abulizi et al., (2012). 

Irrespective of great number of investigations, 

the data about effect of extenders containing 

glycerol and of egg yolk and time of storage 

on quality of chilled ram semen are 

conflicting. 

 

The aim of this study was to evaluate the 

effect of Tris-based extenders containing 

glycerol and egg yolk on the motility and 

viability of chilled ram semen collected 

during non-breeding season. 

 

Materials and Methods 

 

Experimental animals, semen collection, 

dilution and chilling 

 

The study was carried out with three clinical 

healthy rams Pleven Black head breed and 

cross-breeds, 4-6 years old, 60-70 kg body 

weight) housed in the uniform technology, 

immunoprophylaxis regimen and feeding with 

water intake at libitum. The animals were 

reared into individual yards at the small 

ruminant unit, located at N 42.25 and E 25.38. 

Before semen collection a physical 

examination of donors was performed. 

Investigation was conducted during the non-

breeding season (February-March) in 

accordance with the standard requirements for 

human attitude and animal protection. 

 

From each ram 3 ejaculates seven days apart 

were collected by the artificial vagina method 

in presence of a teaser sheep. All ejaculates 

(n=9) were transported to the laboratory 

within 5 minutes, placed on a water bath at 

35°C and submitted to primary assessment. 

The volume was measured by graduated 

pipette and mass motility was evaluated on 
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the base of wave motion (scale 0-5, Evans and 

Maxwell, 1987). The sperm concentration 

(x10
9
/ml) was determined by Photometer 

SpermaCue (Minitübe, Germany), calibrated 

for small ruminants semen. Only ejaculates 

with normal color and transparency, volume > 

1 ml, concentration > 1x10
9
/ml, mass motility 

>3.5and abnormal sperms <20% were 

included in the experiments. 

 

The semen samples were diluted with Tris-

based extenders containing glycerol and egg 

yolk in different concentration- Steridyl (ST), 

Triladyl (TRY) (Minitübe, Germany) and 

Tris-glucose-glycerol-egg yolk extender 

(TGGY) adapted to Evans and Maxwell 

(1987) prescription. All chemicals for TGGY 

preparation were from Alfa Aesar (Thermo 

Fisher Scientific GmbH, Germany). Steridyl 

and Triladyl are commercial extenders with 

base of Tris, citric acid, sugar, buffers, 

glycerol, purest water and antibiotics. Steridyl 

is extender which contains sterilized egg yolk 

in the concentrate. According to manufacturer 

guidance 7.5 ml of distilled water were added 

to 5 ml of concentrate. Triladyl extender was 

prepared by mixing of Triladyl-concentrate, 

aqua bidestillata and fresh egg yolk in a ratio 

1:3:1. Tris-glucose-glycerol-egg yolk 

extender consisted of low (5%) concentrations 

of glycerol and fresh egg yolk. The stock 

solution for TGGY included Tris-

hydroxymethylaminomethane 3.63 g, glucose 

0.5 g, citric acid 1.99 g and aqua bidestillata 

100 ml. The completed extender was prepared 

by supplementing of5% glycerol (v/v), 5% 

egg-yolk (v/v) to a stock solution and 

gentamycin 50 µg/ml. After adding of egg 

yolk, Triladyl and TGGY extenders were 

handled by vortex mixer for 10 minutes and 

filtered by filter paper. Before semen 

collection all semen extenders were placed on 

a water bath at 35°C. 

 

Immediately after the primary assessment 

each ejaculate was split in three equal parts 

placed in pre-warmed plastic tubes. Each of 

them was diluted with one of abovementioned 

extenders in a ration 1:1 and kept on a water 

bath 5 minutes for adaptation of semen to 

extender. Additional dilution until adjustment 

of the sperm concentration to 200×10
6 

cells 

per ml was performed. Semen samples in 

aliquots diluted by ST (n=9), TRY (n=9) and 

TGGY (n=9) were placed in a Beher glass 

with 300 ml pure water at 35°C and stored in 

a refrigerator at 5°Cfor 72 hours. 

 

Semen evaluation 

 

Motility and viability of the spermatozoa 

were evaluated at 0, 6, 24, 48 and 72hours 

during storage at 5°C.  

 

Motility was estimated subjectively by 

microscopic examination using of 

MoticImage Plus Digital System (Motic 

China Group Ltd, 2001-2004), including 

amicroscope, objectives with different 

magnification, digital camera and relevant 

software. Immediately before examination the 

semen samples were gently mixed and 5 μL 

drop was placed on warmed at 37°C slide, 

covered with20 mm × 20 mm coverslip and 

observed at 200 and 400× by qualified 

operator. The average value of three 

consecutive observations indifferent 

microscopic fields was calculated asa final 

motility (Ax et al., 2000). 

 

Viability was assessed by one step eosin-

nigros in staining technique (Mortimer, 1994). 

The smear was prepared by mixing of 2 equal 

drops of semen and staining solution (0.67% 

eosin-Y and 10% nigrosin dissolved in 0.9% 

sodium chloride in distilled water). After 

incubation of the mixture at room temperature 

(20°C) for 30 seconds it was placed on a 

warm slide, spreading with a second slide and 

dried on air. The viability was assessed by 

counting 200 cells under microscope at 

magnification 200-400×. Sperm cells that 



Int.J.Curr.Microbiol.App.Sci (2019) 8(5): 588-596 

591 

 

were unstained (white) were accepted as 

alive, whereas stained (pinkor red 

colouration) were considered to be dead. 

 

Statistical analysis 

 

The results were processed by statistical 

program Statistica version 7.0 (Stat-Soft., 

1984-2000 Inc., Tulsa, OK, USA). The semen 

motility and viability were expressed as 

mean±standard deviation (Mean±SD). 

Analysis of variance (ANOVA) and Fisher`s 

exact test were used for comparison of the 

means for motility and viability affected by 

the extender and time of evaluation. The 

relationship between time of storage and 

semen quality parameters was determined by 

correlation analysis and Pearson’s coefficients 

of correlation were calculated. Statistical 

significance was considered at P < 0.05. 

 

Results and Discussion 

 

In the primary semen assessment differences 

between ejaculates collected from different 

donors at the same time and from the same 

ram for all collections were not detected. 

Because of that, factors of influence as effects 

of ram and time of semen collection were 

excluded.  

 

The mean values for motility during the first 

evaluation (0 h) were 80.5±5.0%, 77±5.8% 

and 78±2.9% for Steridyl, Triladyl and Tris-

glucose-glycerol-egg yolk extender, 

respectively (Fig. 1). Until 6 h of semen 

storage no differences (P>0.05) were 

registered between the values. Then, the 

sperm motility decreased rapidly (P<0.05) but 

at 24 hand 48 h was still in ranges >62% and 

>54% for all extenders. At 72 h the motility 

was unsatisfactory (33±5.8% ST, 22±6.4% 

TRY and 30±7.6 TGGY) and significant 

(P<0.05) lower compared to recorded one in 

previous evaluations. Significantly influence 

of type of extender on motility was not 

determined until 48 h. However, during the 

final evaluation (72 h) more motile 

spermatozoain semen diluted with ST and 

TGGY than TRY were observed (P<0.04). 

The correlation between time of storage and 

motility was high negative with correlation 

coefficients R= - 0.98 P<0.02, R= - 0.96 

P<0.007 and R = - 0.94 P<0.004 for 

consequently tested extenders. 

 

The sperm viability determined at 0 h was 

similar (82.3±2.9%ST, 80.8±2.3% TRY and 

80±2.4% TGGY) and this tendency continued 

up to 6 h (Fig. 2).In all extenders, significant 

differences (P<0.05) between viability at 0 h 

and 6h compared to viability determined at 

24, 48 or72 hours were detected. Until 24 hit 

gradually decreased with values of 76.2±3.6% 

for ST, 74.5±2.7% for TRY and 74.6±2.4% 

for TGGY. In the next evaluation it was > 

70% for all samples. After 48 h dramatically 

drop with values >50% for all extenders was 

registered. Type of extender no affected this 

parameter until 48 h of storage. The motility 

for ST and TGGYat 72 h was higher (P<0.05) 

than obtained for TRY (46.2±3.3% and 

42.9±2.4% vs. 37.9±2.8%). The correlations 

between time of storage and values of the 

evaluated parameter were also negative (R= - 

0.92 P<0.02ST, R= - 0.89 P<0.04 TRY and 

R= - 0.91 P<0.03TGGY). 

 

Sperm motility and viability are the most 

important parameters for semen quality 

assessment and indicators for male fertility. 

The motility is directly connected to sperm 

transport while viability is responsible for 

potential fertilizing capacity of a sire (Ollero 

et al., 1996; Kordan et al., 2013). Effective 

semen extender is shown as a main factor for 

maintenance of high motility and viability 

during chilling of semen (Salamon and 

Maxwell, 2000).  

 

The current study indicated good protective 

effect of extenders containing glycerol and 
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egg yolk on ram semen preserved at 

temperature 5
0
C. The high motility (>62%) 

and viability (>74%) up to 24 h of chilling 

with insignificant influence of type of 

extender on the assessed parameters up to 48 

h confirmed this assertion. Related to this, Gil 

et al.,(2011) reported that a combination of 

egg yolk-glycerol improve the quality of ram 

spermatozoa during cooling and might 

provide extra protection in case of fluctuation 

of temperatures below 5
0
C. Pelufo et al., 

(2015) also determined beneficial effect of 

Tris-glycerol-egg yolk extender on ram semen 

quality. 
 

The relative increase of motility and viability 

in semen samples with Steridyl compared to 

TRY and TGGY can be accepted as 

advantage of the extender containing egg yolk 

in concentrate. The differences (P<0.05) 

between the parameters in samples extended 

with ST and TRY at 72 h supported 

abovementioned. Increased sperm motility 

and viability inbull semen diluted 

bypowdered egg yolk extender was also 

determined by Ansari et al., (2010). However, 

no significant differences in motility, plasma 

membrane integrity, acrosome integrity and 

DNA integrity between extenders involving 

lyophilized and fresh egg yolk have stated by 

Alcay et al., (2015). In contrast, a better effect 

of ST compared to other extenders in a 

preservation of bull semen at 5º C for 48 h 

was registered by Bao-Tarragó (2017). García 

et al., (2017) reported greater bio-security 

effect of powdered than fresh clarified egg 

yolk. Nevertheless, future detailed 

investigations about influence of different egg 

yolk sources on the quality of ram semen are 

necessary.  

 

A positive effect of Triladyl on ram semen 

preservation has been observed by different 

authors (Morrier et al., 2002; Rekha et al., 

2016; Badi et al., 2018). Morrier et al., (2002) 

detected no significant effect on the motility 

parameters or viability of the sperm during 

storage at 5°C for 24 h in presence or absence 

of 7% glycerol in the egg-yolk extender. In 

our experiment, similar effect was observed 

until 6 h of storage, followed by significantly 

(P<0.05) decrease of the values. Rekha et al., 

(2016) showed higher motility than the 

obtained in this study at 24 h after chilling 

(82.9±0.3 vs. 62±7.6%). A possible 

explanation of these discrepancies could be 

different sperm resistance to low temperatures 

due to individual properties or different age of 

the rams. The abovementioned authors 

collected their ejaculates from Dorset-Polled 

and Hampshire rams aged from 2 to 7 year 

and Bangladesh indigenous males aged from 

2 to 3 year, whereas our donors were Pleven 

Blackhead breed and crossbreeds of 4-6 years 

old. In this regard, Holt et al., (2000) reported 

that inter-individual differences in sperm 

“freezability” are genetically inherited and 

significant effect of age of the rams on initial 

semen quality and lower resistance of 

spermatozoa in older rams was recorded by 

Badi et al., (2018). 
 

Different Tris-based extenders containing 

concentration of protectors lower than 

conventional (glycerol > 7% and egg yolk > 

20%) has been used for chilling or freezing of 

ram semen (Abdelhakeam et al., 1991; 

Valente et al., 2010; Pelufo et al., 2015), but 

the obtained results are variable. This study 

shows effect of extender with decreased 

concentrations (5%) of glycerol and egg yolk 

on the motility and viability of chilled ram 

semen. Abdelhakeam et al., (1991) reported 

low fertility of ram semen diluted by TEST-

egg yolk-glucose with 3% glycerol. 

Unsatisfactory effect of extender with a low 

(4.5%) concentration of egg yolk on quality 

of frozen-thawed ram semen and fertility was 

recorded by Valente et al., (2010). However, 

the lack of difference between the values until 

48 h of storage was indicative for similarity in 

a protective effect of all extenders, in spite of 

lower contents of protectors in TGGY. 

Additional evidence for good protection of 



Int.J.Curr.Microbiol.App.Sci (2019) 8(5): 588-596 

593 

 

extender containing 5% glycerol and 5% egg 

yolk was significant difference (P<0.05) 

between the semen quality indicators for 

TGGY and TRY observed at 72 h of storage. 

In accordance with our assertion, Tris-based 

extender supplemented with 10% egg yolk, 

4% glycerol and disaccharides has was 

showed as the best treatment to process the 

ram ejaculates in freezing (Pelufo et al., 

2015). 

 

Fig.1 Sperm motility of chilled semen during storage at temperature 5ºC for 72 hours 

 
Different letters indicate significant differences (P<0.05) between values registered for the same and during different 

hours.  

 

Fig.2 Sperm viability of chilled semen during storage at temperature 5ºC for 72 hours 

 
Different letters indicate significant differences (P<0.05) between values registered for the same and during the 

different hours. 

 

The time of storage has been defined as factor 

which significantly or no affected the semen 

quality during preservation at low 

temperatures for 3 to 4 days (Salmon and 

Maxwell, 2000; Pervage et al., 2009; Abulizi 

et al., 2012; Rekha et al., 2016; Varişli et al., 
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2018; Abd-El-Hamid et al., 2019). Salmon 

and Maxwell (2000) reported that the changes 

during extended semen preservation may be 

connected with the accumulation of the toxic 

products of metabolism, mainly of reactive 

oxygen species produced by lipid 

peroxidation of the membranes of sperm cells. 

The high negative correlation (P<0.05) 

between time of storage and the values of 

both parameters confirmed abovementioned. 

The current study indicated high sperm 

motility and viability for all extenders during 

the first 24 hours in storage at 5
0
C. The earlier 

decrease of sperm motility and viability was 

in contrast with data for a lack of significant 

changes in chilled semen stored for 48 

(Pervage et al., 2009) or 72 hours (Abulizi et 

al., 2012). In support of our results was 

significantly (P<0.05) lower sperm motility of 

at 5 h or 24 h of storage observed by Abd-El-

Hamid et al., (2019) and Varişli et al.,(2018). 

The conflicting results about effect of time of 

storage on chilled semen quality could be 

attributed to some differences in the used 

semen extenders, influence of age and breed 

of the donors on semen cryotolerance and 

season of semen collection. A seasonal effect 

with low semen quality during winter months 

was registered by Malejane et al., (2014). In 

this aspect, Rekha et al., (2016) also stated 

significant (P<0.001) influence of the 

preservation time on the semen parameters. 

Future investigations with a large number of 

donors, evaluation of more indicators for 

semen quality and in vivo tests are necessary 

to clarify fertilizing capacity of chilled ram 

semen diluted with extenders containing 

lower concentration of both protectors or 

different source of egg yolk. 

 

In conclusion, Tris-based extenders 

containing glycerol and egg yolk 

demonstrated good protective effect on ram 

semen collected during the non-breeding 

season and stored at 5
0
C. The type of extender 

had no influence on sperm motility and 

viability until 48 h of storage, but the time of 

storage significantly (P<0.05) affected semen 

parameters. 
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