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Abstract 
The use of epididymal sperm is a new technique that can be used for artificial insemination or in vitro fertilisation 

in sheep in order to save breeds in decline. The objective of our work is to study the effect of storage after 

slaughter for 2h and 24h at a refrigeration temperature (5°c) on the mobility and viability of epididymal 

spermatozoa collected from 60 rams with an average age of 8-12 months, slaughtered a few hours ago, 

recovered from the slaughterhouse of Annaba. The results of the   spermatic characteristics after preservation 

of  the  testicles  2  h   and   24  h   post-slaughter,  do   not   show  significant differences   (p˃   0.05).  

Without alteration of sperm quality. In rams, the refrigeration temperature (5°C) of the spermatozoa allows 

a very good quality of epididymal sperm to be maintained for up to 24 hours after death before freezing. 
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 الملخص 

 نقاذ السلالاتيعد استخدام الحيوانات المنوية البربخية تقنية جديدة يمكن استخدامها للتلقيح الاصطناعي أو الإخصاب في المختبر في الأغنام من أجل إ
درجات مئوية( على    5ساعة عند درجة حرارة التبريد )  24. الهدف من عملنا هو دراسة تأثير التخزين بعد الذبح لمدة ساعتين و  في طريق الانقراض

شهرًا ، مذبوحة قبل ساعات قليلة شفيت من مسلخ   12- 8كباش بمتوسط عمر    60حركة وصلاحية الحيوانات المنوية البربخية التي تم جمعها من  

ص المنوية بعد  نتائج الخصائ ساعة بعد الذبح لم تظهر فروق    24ئص الحيوانات المنوية بعد الحفاظ على الخصيتين بعد ساعتين و  عنابة. نتائج خصا 

دون تغيير في جودة الحيوانات المنوية.  في الكباش، تسمح   .(p˃ 0.05) ساعة بعد الذبح، لا تظهر فروقاً كبيرة  24حفظ الخصيتين بعد ساعتين و  

ساعة بعد  24درجات مئوية( للحيوانات المنوية بالحفاظ على نوعية جيدة جداً من الحيوانات المنوية البربخية لمدة تصل إلى  5درجة حرارة التبريد )

 الوفاة قبل التجميد. 

الحفظ ، الحيوانات المنوية البربخية  الحمل، البربر  الجزائر،       : الكلمات المفتاحية    

Introduction 

In Algeria, sheep farming is considered the most important sub-sector of animal production (MADR, 

2017). It is characterised by very high potential, particularly due to the diversity of breeds (Djaout et 

al., 2017; Abdelkader et al., 2018), and the importance of its qualities of adaptation to the modes 

of management of farms (Benyoucef et al., 2000). With regard to reproduction, one of the most 

important aspects remains, to date, very underdeveloped (Smith et al., 2018), as breeders generally use 

the natural control method (Deghnouche et al., 2017). Epididymal sperm harvesting is one of the most 

current methods and consists of collecting semen directly from the epididymis in order to obtain 

fertile spermatozoa for the various reproductive techniques (artificial insemination, In vitro fertilization 

and Intracytoplasmic injection). 

Multiple observations have shown that the epididymal medium is an excellent storage medium (Guérin 

et al., 2003; Rizal, 2009; Martınez-Pastor et al., 2005; Abdel-Khalek et al., 2009; Khalil, 2009; Karja 

et al., 2010). Its composition is complex and results from the reabsorptive and secretory activity 

of the epithelium of this organ. Many proteins present in this medium are probably linked to the 

protection of gametes, particularly against peroxidation (Guérin et al., 2003). Epididymal sperm in 
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rams is extremely resistant to various cryobiological stress conditions than ejaculated sperm, which is 

more sensitive to stress factors such as cold cooling. 

This work aims to propose an easy to implement method of using semen from sheep which are difficult to 

collect from injured or sacrificed animals, by studying the effect of preservation on the fertilizing power 

of epididymal spermatozoa harvested after 2h of slaughter with that harvested after preservation in situ 

at 5° C for 24 h with the aim of their potential use in artificial insemination or in vitro fertilization. 

Materials and Methods 

The study involved 60 Berber rams with an average age of 8-12 months; the gonads were collected 

after slaughter from the slaughterhouse in Annaba (eastern Algeria), transported in preservation 

bags in a cooler at 18°C, and taken to the laboratory according to the method of Khalil Rezk (2009). 

The gonads of the same ram were examined 2 h after collection, for one of the gonads and the other 

was treated after 24 h preservation at 5°C. 

One of the two testes is dissected out of its tunica vaginalis and washed with tap water (Abdel-

Khalek et al., 2009), the other is preserved for later observation in 5° storage bags. The technique 

used consists of isolating the epididymis, wiping it, and carefully drying the surface of the tail 

(Martınez-Pastor et al., 2005; Tamayo-Canul et al., 2011). 

The epididymis is placed in a 60 mm petri dish and the tail of the epididymis is incised under aseptic 

conditions (Barati et al., 2009). 

Several longitudinal incisions were made on the distal end of the tail, to extract the sperm into the 

external environment and sometimes apply slight pressure (Garcia-Alvarez et al., 2009). The 

epididymis tail is rinsed by spraying with 3 ml of saline solution (0.9%), using a 5 ml syringe. The 

incubation at 37°C was performed in the oven over the entire sample for 15 minutes. The tissue is 

removed and the remaining medium is centrifuged at 3000 rpm for 8 minutes. The supernatant is 

removed and the pellet analysed (Julienne Posière, 2002). 

A drop of sperm was observed by light microscopy at low magnification (×10) to assess motility (scale 

0-5). Ranked from 0 to 5 (0 = no movement, 5 = mass motility). The percentage of live sperm was 

assessed after staining with eosin (1%) and nigrosin (10%). 

Statistical analysis  

Statistical analysis was carried out using the equality of variance study (95% confidence 

intervals for standard deviations), to compare the different sperm parameters, 2h and 24h (storage 

at 5°C) after slaughter. 

Results and Discussion 
Sperm motility and viability are considered important factors in determining the quality of sperm 

ejaculate and therefore fertility of a ram (Martí et al., 2011; Martí et al., 2012; David et al., 2015). 

Motility 

The motility varied between 3.34± 0.12 (2 h) and 2.87 ± 1.34 (24 h); this parameter tended to 

decrease with time (Table 1). The comparison between the values obtained at the different periods 

does not reveal a significant difference (p ˃0.05). This means that the ejaculates produced by the 

rams were of high quality (Benhenia et al., 2016). This explains the good protection of spermatozoa 

by the epididymal fluid. Namely, epididymal fluid is composed of organic (proteins, glucose and 

triglycerides) and non-organic (mainly minerals: K, Na, Mg, Ca and), which allows sperm survival 

(Hajirezaee et al., 2009). 

Table 1. Variation in mass motility of epididymal sperm stored for 24 h at 5°C. 

Storage time (h) 2 24 Sig 

Motility (score) 3.34± 0.36 2.87± 1.34 p˃ 0.05 

Knowing that motility is the most affected, the membrane and acrosomal integrity seemed to 

withstand the post-mortem conditions better (Martınez-Pastor et al., 2005). Indeed, sperm motility 
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is a very important indicator of the individual reproductive potentialities of the ram. Prolonged 

preservation of the epididymis leads to a severe decrease of the epididymis pH, knowing that 

there is a correlation between motility and the pH of the epididymis lumen, and also a pycnosis of 

the epithelial cells of the epididymis which influences the quality of the semen after storage of the 

latter (Barati et al., 2009). 

The results obtained are in agreement with those obtained by Belkadi et al. (2013), who found a 

decrease in motility of 4.55 ± 0.12 (0 h) and 3.13± 0.06 (72 h), while the average percentage is 

50% after 72 h. Allaoui (2019) found in the Ouled Djellal breed, a proportion of actively motile 

spermatozoa evaluated with a computer-assisted semen analyser generally ≥ 70%. Our results are 

also comparable to those of Guérin et al. (2003), who preserved spermatozoa in the intact epididymis 

or in vitro at 4°c for 24, 48 and 72h. 

Kaabia et al. (2003) used ram sperm collected from the testis and stored at 5°C for 3 days for AI 

and in vitro embryo production. However, Martınez-Pastor et al. (2005) showed that the deleterious 

effect of storage at 5°C appeared to be acceptable in deer, but only for 2 days, and that undiluted 

epididymal sperm in 1.5 ml tubes, closed and stored at 4°C, and after 24 h, 48 h and 72 h, showed no 

significant difference in motility. In contrast, Karja et al. (2011), concluded that viability and in vitro 

fertilisation decreased with increasing time between death and semen collection (up to 40 h at room 

temperature) in deer (Cervus elaphus) and mouflons (Ovis musimon). 

Nevertheless, Barati et al. (2009) have shown that mobile sperm can be collected after 24 h and even 

after 72 h when stored in cold (4°c) epididymis or in undiluted tubes in bulls (Bubalus bubalis). 

Testicular storage at (4.9 - 6) °C for up to 72 h gave excellent results for different sperm parameters 

(motility, concentration, abnormal spermatozoa ...) (Lone et al., 2011). 

Vitality  

The vitality rate decreases with time varying from 75± 4.08% at 0 h to 60±1.67% at 24 h (Table 

2). The mean percentage of live and dead sperm collected 2 h after slaughter and after 24 h of 

storage at 5°c did not show significant difference (p˃ 0.05). While some semen samples showed 

sperm viability up to 48 h after slaughter, although their quality decreased significantly with 

increasing post-mortem time (Karja et al., 2010). 

Table 2. Variation in mass motility and viability (%) of epididymal sperm from testes preserved for 

24 hours at 5°C. 

Storage time (h) 2 24 Sig 

% Sperm viability 75 ±4,08 60±1,67 p˃ 0.05 

 

The majority of anomalies involve the flagellum, which is either folded or rolled up. Tibary et al. 

(2018), showed that the main abnormalities often missed by practitioners are those of the head 

(vacuoles, diadems), acrosome defects (folded or embedded) and the presence of other cells 

(spheroid cells, medusa cells). However, for Belkadi et al. (2015), the percentage of abnormal 

sperm is inversely proportional to age. For Haye et al. (2004), the specific anomalies most 

frequently encountered in Djallonké rams are decapitated spermatozoa, the anomaly rate is 2.65 ± 

0.92% in young and 2.37 ± 0.92% in old rams, for an overall average of 5.00 ± 1.46%. 

In citing the age factor, do not forget to recall that the average age of rams is 8-12 months, 

knowing that the semen of older rams is of better quality than that of younger rams. There is also 

a correlation between age and spermatogenetic activity at the level of seminiferous tubules, this 

is revealed by the relationship between weight and testicular diameter with sperm concentration by 

Boussena et al. (2014) and Belkhiri et al. (2017) in Ouled Djellal ram and Sahi et al. (2019) in the 

local billy goat, who indicated that scrotal circumference measurements increase with age, 

providing a valuable and useful estimate of testicular growth. 

It is necessary to mention that the genetic potential and adaptability (Rashamol et al., 2018) of each 

animal play a more important role than other environmental factors in determining reproductive 

performance and seminal production (Martin et al., 2010). An excellent ram is one that meets 
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stricter requirements for scrotal circumference, motility and morphology, it should have excellent 

health, scrotal circumference of more than 33 for less than 14 months of age, semen morphology≥ 

90% normal and semen motility > 50% progressive (Tibary et al., 2018). 

Conclusion 

In sheep, the collection of epididymal sperm from animals intended for slaughter is an additional 

means of preserving genetic material from the progeny of pre-selected breeding stock and provides 

freezable, fertilizing gametes. In the Berber ram, the survival and fertility of epididymal sperm stored 

at 5°C is remarkable and illustrates the degree of protection of the epididymal environment. 
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