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ABSTRACT 
The current study sought to determine how several extenders (Tris-Yolk-Fructose: TYF, 

Glucose-Yolk-Citrate: GYC, Fructose Yolk-Citrate: FYC, and Lactose-Yolk-Citrate: LYC) affected 

the enzymatic activity and quality of Maghrebi camel semen while stored at 5ºC for up to three days. 

During four hours of incubation at 37ºC, sperm penetration into she-camel cervical mucus was seen 

for various extenders. As compared to GYC and FYC extenders, the percentage of motile camel 

spermatozoa extended with TYF or LYC extenders was significantly higher (P<0.01), while the 

percentages of dead, abnormal, acrosome, and chromatin damage spermatozoa showed significantly 

(P<0.01) decreased when stored at 5°C for up to three days. The proportion of dead, aberrant, 

acrosome, and chromatin damage in camel spermatozoa extended with various extenders increased 

significantly (P<0.01) with storage at 5°C for up to three days, whereas the percentage of motile 

spermatozoa dropped. GYC and FYC extenders significantly (P<0.01) increased the activity of 

seminal Aspartate aminotransferase (AST) or Alanine aminotransferase (ALT) enzymes released into 

the extracellular medium of the male camel's semen when compared to T YF and LYC extenders 

during storage at 5°C for up to three days. The quantity of seminal AST and ALT enzyme activity 

released into the extracellular media of the male camel spermatozoa extended with various extenders 

increased significantly (P<0.01) with the increase in storage durations at 5°C for up to 4 days. The 

penetrating ability of camel spermatozoa was highly significantly with camel semen extended with 

LTC extender. We may ultimately conclude that TYF and LYC extenders are more suited for diluting 

camel semen when it is being stored at 5°C for up to three days than GYC and LYC extenders. The 

extended cooled spermatozoa with LYC extender produced the greatest (P<0.01) value of the camel 

spermatozoa's penetrating capacity into she-camel spermatozoa.    

Keywords: Camel, Semen characteristics, Extenders, Storage, Penetration.    

INTRODUCTION 

Although there are several issues with camel breeding, such as the extended intervals between 

breeding seasons, governments are generally attempting to increase the number of camels. By 

employing contemporary laboratory techniques, assisted reproductive technologies (ARTs) can aid in 

the production of more children (Doaa, 2024). Doaa, 2024 also demonstrated that the reproductive 

biotechnologies currently employed in she-camels include nuclear transfer (cloning), embryo 

cryopreservation, intracytoplasmic sperm injection (ICSI), artificial insemination for in vitro 

maturation (IVM), in vitro fertilization (IVF), and dynamic follicular synchronization. 

         Breeding activity in the male dromedary camels in nomadic herds starts at five to six years of 

age and continues until 14 to 15 years, with some minor differences according to breed and 

geographical location (El-Wishy, 1988). Although reproductive management of females can influence 

parameters such as age at first service, conception rate, calving rate and intercalving interval (Khanna, 

1990). Genetic materials can be transferred between populations without requiring the transportation 

of animals thanks to artificial insemination (AI), in vitro fertilization (IVF), embryo transfer (ET) and 

cryopreservation of gametes (Ferre et al. 2020). 

    According to Matter (2019) and Doaa (2024), dromedary camels have a special ability to adapt to 

hot, dry climates. Furthermore, Wilson (2005) describes male camels as a seasonal breed, with a 

noticeable rise in sexual activity during the rutting season. 

       The quality of semen and its ability to dilute and store are a prerequisite for the success of 

artificial insemination (AI). Spermatozoa may often be kept for many days at 2 to 5°C to extend their 
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life. However, even with as little as one day of storage, results are not always obtained (Zeidan and 

Abbas, 2004).    

      The present study aimed to investigate the effects of different extenders at the rutting season on 

Maghrebi camel semen quality and enzymatic activities during storage at 5°C for up to 3 days, the 

penetrating ability of the diluted camel spermatozoa into she-camel cervical mucus was also assessed.   

MATERIALS AND METHODS 

1. Experimental Animals and Management 

    During the rutting season, semen was collected by using of artificial vagina from Five male 

Maghrebi camels (Camelus dromedarius) weighing 500–600 kg of live body weight and aged 

between 4 and 16 years. Every camel in the herd had a good history of fertility, was in good health, 

and was clinically free of both internal and external parasites. External genitalia palpation was normal 

and usual. The size of both testes was about identical, and they could easily move up and down inside 

the scrotal pouches. 

      All camels were given full access to clean, fresh water, and they were kept in a yard with a 

communal feeding trough and a concrete floor with a communal protected water basin. The camels 

were free to roam throughout the confined space. 

2. Semen Collection 

       Semen was collected directly from Five  male camels with buffered citrate solution (0.5 ml 

NaCl). Semen characteristics was evaluated immediately after collection as the method described by 

Abd El- Raouf et al. (1975) and Zeidan et al. (2001). The compositions of these extenders are shown 

in Table (1). 

Table (1). The various buffered yolk extenders compositions (Salisbury et al. 1978). 

Components 
Grams/100ml of distilled water for each extender 

GYC LYC TYF FYC 

Sodium citrate dehydrate 2.90 2.90 - 2.90 

Citric acid anhydrate 0.04 0.04 1.675 0.04 

Glucose 1.25 - - - 

Lactose - 1.25 - - 

Fructose - - 1.25 1.25 

Tris aminomethane - - 3.208 - 

Egg Yolk (ml) 10 10 10 10 

Penicillin (IU/ml) 500 500 500 500 

Streptomycin (μ/ml) 500 500 500 500 

GYC: Glucose- Yolk- citrate.  LYC: Lactose- Yolk- citrate. TYF: Tris- Yolk- Fructose.  FYC: Fructose- Yolk- 

citrate. Tris (Hydroxymethyl) aminomelthane, Aldrish Chemical Co. Ltd., Gillingham, Dorset-

England. 

3.Sperm-Cell Concentration (×10
6
/ml) 

      The spermatozoa were counted using haemocytometer similar to that recorded by Matter (2019) 

and Doaa(2024). 

4. Semen Extension
 

         Following the procedure outlined by Matter (2019) and Doaa(2024), semen was extracted, 

combined, and assessed for each camel. It was then prolonged using several extenders (TYF, GYC, 

FYC, and LYC). The process of semen extension involved gradually introducing the right amount of 

semen to the extender. In order to prevent temperature changes, the stretched semen (in tube) was 
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always maintained below the water's surface in a water bath. 1 ml semen to 4 ml extender was the 

ultimate extension rate. 

5. Chilling of Semen at 5ºC: 

       The test tubes containing extended semen were placed in a 500ml beaker containing water at 

30ºC with a thermometer to check the water temperature during the cooling period. Another test tubes 

containing extended semen only was placed in the beaker to maintain the extended temperature 

similar to that of the semen (all the test tubes were covered with dark plastic sheaths). The beaker was 

placed in a refrigerator and gradually cooled till their temperature reached 5ºC over 1.5-2.0 hours 

Bravo et al. (2000) and Mosaferi et al.(2005).       

6. Semen Characteristics 

6.1. Sperm motility (%) 

According to (Bravo et al. 2000), camel sperm motility was typically observed as an 

oscillatory motion similar to the flagellum. 

6.2. Dead spermatozoa (%) 

In accordance with Hackett and Macpherson's (1965) approach, 1.67 gram of Eosin and 10 

grams of Nigrosin were dissolved in 100 milliliters of distilled water to perform the eosin/nigrosin 

staining process. 

 6.3. Abnormal spermatozoa(%) 

         In the same smears made for the live/dead spermatozoa ratio, the morphological abnormality of 

spermatozoa was calculated (Hackett and Macpherson, 1965). 

6.4. Acrosome damage(%) 

        According to Watson (1975), the percentages of acrosome damage were evaluated. 

6.5. Chromatin damage(%) 

        Toluidine blue staining was carried out using the Erenpreiss et al. (2004) procedure. 

7. Enzymatic Activity 

         According to Huang et al. (2006), colorimetric analysis was used to evaluate the activity of the 

Alanine-aminotransferase (ALT) and Aspartate-aminotransferase (AST) enzymes using the QCA Kit, 

Amposta, Spain. Samples of extended semen were centrifuged for 15 minutes at 1000 g. After being 

collected, the supernatant fluid (diluted seminal plasma) was stored at -20°C until biochemical 

examination. According to Huang et al. (2006), the sperm-cell concentration (U/10
6
 spermatozoa) was 

used to modify all of the ALT and AST enzymes' enzymatic activity in the extracellular medium. 

8. Sperm Penetration 

       The following criteria were used to evaluate sperm penetration into she-camel cervical mucus: 

Ten she-camels were used to collect cervical mucus throughout the rutting season. A portion of the 

mucus was drawn into 2 mm internal diameter polyethylene-sealed tubes. According to Matter (2019) 

and Doaa (2024), semen was extracted and expanded using a GYC, TYC,LYC and FYC extenders 

.After that, the tubes were put into 2 ml cuvettes, one ml for each. After being placed open-ended into 

the cuvettes holding the expanded semen, the tubes containing the mucus were incubated for up to 

four hours at 37ºC. The rank score was used to evaluate sperm penetration, as explained by Hanson et 

al. (1982) and Eskin et al. (1973). 
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9. Statistical Analysis 

         Last squares analysis of variance, as defined by Snedecore and Cochorn (1982), was used to 

statistically evaluate the data using SAS's General Linear Model (GLA) Procedure (SAS, 2006). The 

Multiple Range Test by Duncan. (Duncan, 1955) was employed to identify noteworthy variations in 

means. Prior to statistical analysis, percentage data were converted to arc-sin values. The chi-square 

test was used to examine the penetration score. 

RESULTS AND DISCUSSION 

1. Sperm Motility (%) 

      The motile camel spermatozoa (%) was greatest (P<0.01) in the diluted semen that contained LYC 

or TYF extenders. However, GYC extender had the lowest (P<0.001) score (Table 2). This behavior 

might be explained by the fact that lactose mediates available energy and osmotic equilibrium to the 

extender, or it could be because lactose protects spermatozoa from osmotic stress better than other 

sugars. Abd El-Saalam et al. (2011) and El-Badry et al. (2015) noted similar patterns in dromedary 

camels. Furthermore, after incubation at 37ºC for up to 6 hours, Zeidan (2002) and Doaa (2024) 

discovered that the proportion of motile camel spermatozoa was significantly (P<0.05) higher with the 

prolonged semen containing LYC or TYF extenders. However, Matter (2019) found no significant 

variation when using different extenders (Tris – Lactose, Tris-Sucrose, Tris- Lactose, Skim- milk and 

sucrose-Yolk) for prefreezing dromedary camel semen. The same subsequent author also noted that 

LYC extender significantly (P<0.05) increased the cryosurvival of camel spermatozoa in the 

prolonged semen compared to other extenders. As previously mentioned, it is anticipated that the shift 

from spermatozoa of better to poorer quality would occur gradually over time. These outcomes might 

be the consequence of lactose components combined positive effects, which could alter the ratios of 

spermatozoa's motility and freezability (Colas, 1979). 

Table (2). Using various extenders, the Maghrebi camel spermatozoa's sperm motility (%) was 

measured and stored at 5ºC for up to three days (Means±SE). 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 70.53±0.81 66.12±0.52 71.62±0.61 72.68±0.92 70.23±0.42
a

 

1 65.81±0.54 43.11±0.31 58.25±0.30 65.91±0.71 58.27±0.22
b
 

2 38.92±0.46 15.74±0.25 29.56±0.18 37.25±0.26 30.36±0.18
c
 

3 16.37±0.23 04.62±0.17 10.27±0.12 18.96±0.23 12.55±0.14
d
 

Mean 47.90±0.17
A
 32.39±0.89

C
 42.42±0.58

B
 48.70±0.81

A
 42.85 

 A – C Values with different superscripts within a row, significantly differ (P<0.05). 

 a – d Values with different superscripts within a column, significantly differ (P<0.05). 

TYF : Tris-yolk-fructose, GYC : Glucose- yolk- citrate, FYC : Fructose- yolk- citrate and LYC : Lactose- yolk- citrate 

 

The proportion of motile camel spermatozoa with various extenders (TYF, GYC, FYC, and 

LYC) was significantly (P<0.001) reduced by extending storage at 5ºC for up to three days (Table 2). 

In the case of dromedary camels, their findings concur with those of Zeidan (2002) and Abd El-

Salaam et al. (2011). As storage time increases, sperm motility may decrease because spermatozoa's 

metabolic activity is decreased, which in turn causes sperm motility to decrease (Zeidan and Abbas, 

2004). The decline in adenosine triphosphate content might possibly be the cause of this behavior. A 

sharp decline in the fructolysis rate coincided with this (Mann and Lutwak-Mann, 1981 and Salamon, 

1987). 
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2. Dead Spermatozoa (%) 

The proportion of dead camel spermatozoa during storage at 5ºC for up to three days was 

significantly impacted by the various extenders (TYF, GYC, FYC, and LYC) (P<0.01). With the 

GYC extender, the dead spermatozoa (%) was the highest (P<0.001). However, LYC and TYF 

extenders had the lowest (P<0.05) value (Table 3). The positive effects of tris and the larger molecular 

weight of lactose extenders, which provide more spermatozoa protection, may be the cause of these 

outcomes. These findings are consistent with those of Zeidan et al. (2008), who found that the GYC 

extender produced the greatest (P<0.05) value of the percentage of dead camel spermatozoa, while the 

LYC extender produced the lowest (P<0.05) value. 

Table (3). Dead Maghrebi camel spermatozoa (%) extended with different extenders, during storage 

at 5ºC for up to 3 days (Means ± SE). 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 26.70±0.14 33.14±0.16 28.27±0.19 24.15±0.18 28.06±0.10
d

 

1 31.48±0.21 52.65±0.28 41.67±0.30 29.81±0.18 38.90±0.23
c
 

2 48.57±0.25 65.28±0.31 66.72±0.45 54.27±0.25 58.71±0.28
b
 

3 67.16±0.30 86.74±0.42 82.43±0.51 66.94±0.28 75.81±0.35
a
 

Mean 43.47±0.25
C
 59.45±0.18

A
 54.77±0.16

B
 43.79±0.14

C
 50.37 

See more details on Table (2) 

Additionally, it was shown that when the storage period was extended to 5ºC for up to 3 days 

(Table 3) in all extenders, the proportion of dead camel spermatozoa rose significantly (P<0.01). In 

the dromedary camel, similar trends were noted by Zeidan and Abbas (2004), Abd El-Salaam et al. 

(2011), Matter (2019), and Doaa (2024). These results might be the result of lactic acid buildup, 

which damages sperm cells (Zeidan, 1999). 

The percentages of aberrant camel spermatozoa (%) during storage at 5ºC for up to three days 

were significantly impacted by the various extenders (TYF, GYC, FYC, and LYC) (P<0.01). The 

GYC and FYC extenders produced the highest (P<0.01) value of aberrant camel spermatozoa 

(%).However, LYC and TYF extenders had the lowest (P<0.05) value (Table 4). These findings are 

consistent with those of Matter (2019) and Doaa(2024) in the spermatozoa of dromedary camels. LYC 

extenders produced a smaller proportion of aberrant camel spermatozoa than GYC or FYC extenders 

when incubated at 37ºC for up to 6 hours, according to Zeidan et al. (2008), and Doaa (2024). 

Table (4).  Abnormal camel spermatozoa (%) were stored at 5ºC for up to 3 days (Means±SE) using 

various extenders. 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 12.82±0.18 16.22±0.25 15.43±0.28 12.14±0.20 14.15±0.28
d

 

1 17.84±0.30 23.16±0.48 18.47±0.46 15.60±0.30 18.67±0.36
c
 

2 19.35±0.39 27.85±0.52 20.53±0.57 17.81±0.36 21.38±0.42
b
 

3 22.70±0.41 34.53±0.57 29.02±0.62 18.64±0.37 26.22±0.54
a
 

Mean 18.17±0.35
C
 25.44±0.47

A
 20.86±0.41

B
 16.04±0.28

C
 20.12 

See more details on Table (2) 
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The proportion of aberrant camel spermatozoa with various extenders (TYF, GYC, FYC, and 

LYC) increased significantly (P<0.001) as the storage period was extended to 5ºC for up to 3 days 

(Table 4). These findings are consistent with those of Zeidan (2002), Matter (2019), and Doaa (2024), 

they discovered that the percentages of aberrant camel spermatozoa at 5ºC for up to 3 days were 

significantly (P<0.05) greater than those at 0. These outcomes may be because, in comparison to GYC 

or FYC extenders, tris or lactose components provide spermatozoa with superior protection against 

osmotic stress. 

4. Acrosome Damage (%) 

Different extenders (TYF, GYC, FYC and LYC) had a substantial (P<0.01) impact on the 

proportion of camel spermatozoa with acrosome damage. According to Table 5, the GYC extender 

had the greatest percentage of spermatozoa acrosome damage, whereas LYC and TYF had the lowest 

(P<0.001) value. Zeidan et al. (2008) noted similar patterns in the camels. According to Lenz et al. 

(1977) and Jones and Stewart (1979), around 50% of the spermatozoa had acrosome enlargement 

when the bull semen was extended and cooled to 5ºC. The acrosomes (disruption of the plasma and 

outer acrosomal membranes and dispersion of the acrosomal contents) and middle pieces (breakage of 

the plasma membrane and a reduction in the electron density of the mitochondrial matrix) of a 

significant percentage of spermatozoa underwent significant ultrastructural changes as a result of 

subsequent freezing and thawing. 

Table (5). The percentage of acrosome damage (Means ± SE) of camel spermatozoa extended with 

various extenders during storage at 5ºC for up to three days. 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 5.27±0.02 6.14±0.05 5.07±0.06 4.10±0.02 5.14±0.04
d

 

1 6.17±0.08 8.92±0.11 8.74±0.11 7.13±0.09 7.74±0.09
c
 

2 8.25±0.10 12.36±0.14 9.51±0.13 7.84±0.10 9.49±0.11
b
 

3 10.11±0.12 19.27±0.16 12.65±0.14 10.78±0.11 13.20±0.14
a
 

Mean 7.45±0.08
C
 11.67±0.09

A
 8.99±0.10

B
 7.46±0.04

C
 8.89 

See more details on Table (2) 

Furthermore, cold shock from storing semen at low temperatures damaged the structure. 

Damage to the center-piece plasma membrane, the outer acrosome membrane, and the plasma 

membrane covering the acrosome were among the alterations. A decrease in the percentage of 

spermatozoa with intact acrosomes and an increase in the release of enzymes into extracellular media 

accompany these alterations. Thus, the greatest indicator of the quality of the first semen to date is the 

morphological features of the sperm acrosome and the enzymatic content in the extracellular media 

(Abdalla et al., 2011).  The proportion of acrosome damage of the camel spermatozoa with various 

extenders (TYF, GYC, FYC, and LYC) was significantly (P<0.001) enhanced by extended storage at 

5ºC for three days (Table 5). The substantial rise in acrosome damage that occurs as storage time at 

5ºC for three days progresses might be caused by an increase in lactic acid buildup, which alters the 

media's pH and osmotic pressure and has a harmful effect on sperm cells (Zeidan, 1999). In a similar 

vein, Zeidan et al. (2008), Maiada (2011), and Doaa (2024) discovered that storing camel 

spermatozoa at 5ºC for three days significantly (P<0.05) raised the proportion of acrosome damage. 

Maxwell and Stojanov (1996) in rams, Zeidan et al. (2008) and Doaa (2024) in camel spermatozoa, 

and El-Gaafary et al. (1993) in hamsters all observed similar trends. 
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5. Chromatin damage (%): 

       In spermatozoa extended with TYF and LYC, the percentages of chromatin damage was 

significantly (P<0.001) lower (Table 6). However, compared to spermatozoa extended with TYF or 

LYC extenders, the proportion of chromatin damage in camel spermatozoa increased significantly 

(P<0.001) in those extended with GYC and FYC. In the camel spermatozoa, similar patterns were 

noted by Matter (2019) and Zeidan et al. (2001). Numerous factors, including apoptosis, reactive 

oxygen species, in vitro handling, extender type, defective spermatogenesis, and cryopreservation 

stress, can cause damage to DNA spermatozoa (Baiee et al., 2017). Lioyd et al. (2012) verified that 

sperm DNA integrity was improved in commercial diluent, and that semen stored at 5ºC for up to 48 

hours might result in a substantial (P<0.01) increase of DNA fragmentation. Khalifa et al. (2013) 

showed similar patterns in ram spermatozoa and Doaa (2024) in the camel. Pradana et al. (2016) 

discovered, however, that when dog spermatozoa were stored at 5ºC, the chromatin integrity of the 

sperm was not significantly affected by the kind of extender used. 

Table (6). The chromatin damage (%) of Maghrebi camel spermatozoa that were stored at 5ºC for up 

to three days using various extenders (Means±SE). 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 3.11±0.01 5.14±0.02 4.82±0.03 2.78±0.01 3.96±0.04
d

 

1 4.18±0.08 7.11±0.08 6.18±0.08 4.06±0.05 5.38±0.07
c
 

2 5.12±0.08 9.13±0.10 7.53±0.09 5.10±0.06 6.72±0.09
a
 

3 6.74±0.0.09 15.68±0.12 10.17±0.11 6.37±0.08 9.74±0.12
b
 

Mean 4.78±0.03 
C
 9.26±0.09 

A
 7.17±0.07 

B
 4.75±0.05 

C
 6.45 

See more details on Table (2) 

The percentage of camel spermatozoa with chromatin damage in various extenders increased 

significantly (P<0.001) when storage was prolonged at 5ºC for up to three days (Table 6). These 

findings concur with Ahmadi (2020) findings regarding camel spermatozoa. 

6. Enzymatic Activity 

6.1. AST and ALT enzymes activity (U/10
6
 Spermatozoa): 

Different extenders had a substantial (P<0.001) impact on the male camel spermatozoa's 

aspartate and alanine-aminotransferase enzyme activity. With GYC and FYC extenders, the AST and 

ALT enzymes showed the greatest (P<0.01) activity. However, when stored at 5ºC for up to 3 days, 

the LYC and TYF extenders showed the lowest (P<0.05) activity (Table 7 and 8). The protective 

mechanism of the advantageous lactose extender components to the sperm cell membrane against any 

alterations in the plasma membrane may be the cause of these findings, which in turn reduces the 

quantity of enzymes from the intracellular to extracellular media. Zeidan et al. (2008), Matter (2019), 

and Doaa (2024) all noted a similar pattern in dromedary camels. 

       The seminal AST and ALT enzyme activity of the camels with various extenders (TYF, GYC, 

FYC, and LYC) increased significantly (P<0.001) after storage at 5ºC for up to three days (Tables 7 

and 8). The disruption of the cellular sperm barrier may be the cause of the ongoing rise in 

intracellular AST and ALT enzymatic leakage throughout storage time (Graham and Pace, 1967 and 

Zeidan et al., 1999). In the male camel spermatozoa, our findings concur with those of Zeidan et al. 

(2008), Maiada (2011), El-Mahdy (2019), Matter (2019), and Doaa (2024). It seems that increased 

permeability of the sperm membrane and internal enzyme leaks may be linked to sperm damage 

during storage. 
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Table (7). The activity of the enzyme aspartate-aminotransferase (U/10
6
) in Maghrebi camel 

spermatozoa that were stored at 5ºC for up to three days throughout the rutting season using various 

extenders (means ±SE). 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 20.17±0.18 31.74±0.38 27.18±0.23 20.11±0.17 24.80±0.19
d

 

1 36.19±0.27 52.90±0.64 47.15±0.54 36.52±0.29 43.19±0.51
c
 

2 50.46±0.61 65.17±0.71 54.63±0.63 47.16±0.56 54.35±0.64
b
 

3 63.18±0.74 76.81±0.86 71.46±0.81 60.54±0.74 67.99±0.81
a
 

Mean 42.50±0.29
C
 56.65±0.72

A
 50.10±0.57

B
 41.08±0.26

C
 47.58 

See more details on Table (2) 

Table (8). The Alanine-aminotransferase enzyme (U/10
6
) activity of camel spermatozoa extended 

with various extenders during a period of up to three days at 5ºC (Means ± SE). 

Storage time 

(day) 

Extenders 
Overall mean 

TYF GYC FYC LYC 

0 38.61±0.52 57.83±0.67 44.60±0.62 38.11±0.57 44.78±0.57
d

 

1 61.54±0.72 78.36±0.82 72.41±0.76 60.84±0.69 68.28±0.81
c
 

2 73.18±0.81 81.19±0.92 75.53±0.89 72.46±0.80 75.59±0.86
b
 

3 86.19±0.92 93.18±1.03 90.76±1.01 83.54±0.84 88.41±1.05
a
 

Mean 64.88±0.65
C
 77.64±0.84

A
 70.82±0.74

B
 63.73±0.73

C
 69.26 

See more details on Table (2) 

7. Camel Sperm Penetration into Cervical Mucus  

The highest (P<0.01) value of the penetrating ability of the camel spermatozoa into she-camel 

spermatozoa  (figure 1) was recorded with the extended spermatozoa with LYC extender. Aitken et al. 

(1983) found a close correlation between human movement of spermatozoa and their penetrating 

ability into cervical mucus. Alexander (1981) and Murase et al. (1990) reported that, the duration of 

sperm motility and penetration distance in the mucus closely correlated to the pregnancy and 

conception rate. In the dromedary camels, similar results were noted by Zeidan et al. (2008a), Matter 

(2019), Ahmadi (2020a), and Doaa (2024). The capacity of camel spermatozoa to penetrate she-camel 

cervical mucus was significantly (P<0.01) reduced by increasing the incubation duration at 37ºC for 

up to 4 hours with all extenders. 

 

 

 

 

 

 



9 EFFECT OF DIFFERENT DILUTERS, …..  
 

Egyptian J. Camel Sci., 3, No.1, (2025)   

 

Fig. (1). Penetrating ability of the camel spermatozoa extended with various extenders into she-camel 

cervical mucus during incubation at 37ºC for up to 4 hours. 

CONCLUSION 

The goal of the current study was to ascertain how the enzymatic activity and quality of 

Maghrebi camel semen, which was held at 5ºC for up to three days, were impacted by a number of 

extenders, including lactose-yolk-citrate (LYC), fructose-yolk-citrate (FYC), glucose-yolk-citrate 

(GYC), and tris-yolk-fructose (TYF). For different extenders, sperm penetration into she-camel 

cervical mucus was seen after four hours of incubation at 37ºC. 
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 تاثير انمخففاث انمختهفت عهي جودة انسائم انمىوى انمبرد نهجمال

علاء انسيذ بلاسي زيذان
2
. احمذ حسه دعادر 

1
.عبذ انحهيم انذرواوي 

1
سرحان . دعاء

1
. احمذ موسي عامر 

2 

1
 يصش -جبيعت انضقبصيق –كهيت انضساعت  –قسى الاَخبج انحيىاًَ  

2
 يصش -انجيضة  –يشكض انبحىد انضساعيت  –يعهذ بحىد الاَخبج انحيىاًَ 

 انمهخص انعربي

عهً  LYCوانلاكخىص  FYC   وانفشكخىص  GYCوانجهىكىص  TYFحهذف انذساست نًعشفت حبثيش يخففبث انخشط 

دسجت يئىيت نًذة ثلاثت ايبو كًب حى اخخببس يقذسة انحيىاَبث انًُىيت  5خصبئص انسبئم انًُىي نهجًبل اثُبء انحفظ  ببنخبشيذعهً دسجت 

دسجت يئىيت نًذة اسبع سبعبث ونقذ اظهشث انُخبئج يب  37نهجًبل عهً انُفبر داخم يخبط عُق انشحى ورنك اثُبء انخحضيٍ عهً دسجت 

 يهً

صيبدة يعُىيت فً انُسبت انًئىيت نحيىيت انحيىاَبث انًُىيت اثُبء انحفظ فً يخففىً انخىشط وانلاكخىىص عُهىب فىً يخففىً وجىد 

انجهىكىص وانفشكخىص بيًُىب وجىذث صيىبدة يعُىيىت فىً  انُسىبت انًئىيىت نهحيىاَىبث انًُىيىت انًيخىت وان يىش طبيعيىت ويخح ًىت الاكشوسىىو 

دسجت يئىيت  5وانفشكخىص عُهب فً يخففً انخشط وانلاكخىص وبضيبدة وقج انحفظ ببنخبشيذعهً دسجت وانكشويبحيٍ فً يخففً انجهىكىص 

نًذة ثلاثت ايبو فهقىذ َقصىج انُسىبت انًئىيىت نحيىيىت انحيىاَىبث انًُىيىت فىً حىيٍ صادث انُسىبت انًئىيىت نهحيىاَىبث انًُىيىت انًيخىت وان يىش 

فىً  ALTوال   ASTع انًخففىبث كًىب اظهىشث انُخىبئج صيىبدة نُنىبط اَضيًىً ال طبيعيت ويخح ًت الاكشوسىو وانكشويىبحيٍ فىً جًيى

يخففىىً انجهىكىىىص وانفشكخىىىص عُهىىب فىىً يخففىىً انخىىشط وانلاكخىىىص بيًُىىب صاد  ىىزا انُنىىبط فىىً جًيىىع انًخففىىبث بضيىىبدة وقىىج انحفىىظ 

نًخىبط عُىق انىشحى بذسجىت اكبىش نًًىذداث ال  دسجت يئىيت نًذة ثلاثت ايبو كًب نىىحظ اخخىشاا انحيىاَىبث انًُىيىت 5ببنخبشيذعهً دسجت 

LYC  والTYF  عُهب فً يًذداث الGYC   دسجت يئىيت. 37وال ورنك خلال أسبع سبعبث يٍ انخحضيٍ عهً دسجت حشاسة 

وفً انُهبيت يًكٍ اٌ َىصً ببسخخذاو يخففً انخشط وانلاكخىص لاَهًب الافضم عٍ يخففً انجهىكىص وانفشكخىص ورنك عُذ        

 يئىيت.     5فيف انسبئم انًُىي نهجًبل وحفظه ببنخبشيذ فً دسجت حشاسة حخ

 الابم، انخصىبت، انخشط، انلاكخىص انكهماث انذانت:

 


