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ABSTRACT 
 

The aim of this study was to compare the semen parameters of manually collected male greater 
cane rats with those obtained by epididymal aspiration. 15 apparently healthy male greater cane 
rats, aged 7-13 months, reared in close captivity were used in this study. Thirty (30) semen samples 
were collected, fifteen (15) by masturbation during the first week and the other half by epididymal 
aspiration during the second week from the same subjects. The experiment was conducted in 
accordance with EU Directive 2010/63/EU on the protection of animals in experiments. Semen 
evaluation included macroscopic and microscopic examination using the modified David's method. 
The mean volume of semen obtained by masturbation (0.6 ± 29.3 ml) was significantly higher than 
that obtained by aspiration (0.035 ± 0.4 ml). The Kruskal-Wallis test showed a highly significant 
difference at P < 0.05 between the semen volumes obtained by the two collection methods. 
Comparative analysis of semen concentration values showed a significant difference P < 0.05 using 
the Kruskal-Wallis test. Collection by masturbation resulted in a mean sperm concentration of 
154.33 ± 11.44 106/ml. This value is lower than that obtained by aspiration, which is 512.06 ± 1.1 
106/ml. From the comparative analysis it can be concluded that the aspiration method provides 
good vitality and a higher sperm concentration. 

 

 
Keywords: Sperm; epididymal puncture; masturbation; greater cane rat. 
 

1. INTRODUCTION 
 

The Greater Cane Rat is a typical African rodent 
whose breeding is expanding rapidly in sub-
Saharan Africa [1-3].  Managing its reproduction 
in captivity, as well as that of other livestock 
(cattle, goats, pigs, rabbits, etc.), requires 
knowledge of the spermiology of this rodent. 
Previous studies have determined the functional 
and structural characteristics of the sperm and 
those of the gonads and male genital glands of 
the greater rats [4-7]. Sperm collection from the 
greater cane rat has been performed by 
masturbation, electroejaculation, but not yet by 
epididymal puncture [8,9]. This work contributes 
to the characterisation of the spermiology of the 
greater cane rats. The aim of this study is to 
compare the quantitative and qualitative values 
of manually collected spermatozoa of the greater 
cane rat with those obtained by epididymal 
aspiration. 
 

2. MATERIALS AND METHODS  
 

2.1 Materials 
 

2.1.1 Biological material 
 

Thirty (30) semen samples were collected from 
15 apparently healthy male greater cane rats, 
aged 7-13 months, reared in close captivity on a 
private farm in the Abidjan district (RCI). Fifteen 
(15) were collected by masturbation during the 
first week and the other half by epididymal 
aspiration during the second week from the same 
subjects. 
 

2.2 Methods 
 

2.2.1 Selection criteria and breeding methods  
 

Apparently healthy greater cane rats were 
selected according to the age criteria. Thus, a 
total of fifteen (15) greater cane rats were 
considered for the study, divided into three (3) 
batches of five (5) animals, respectively aged 
Batch 1 (7-8 months), Batch 2 (9-10 months), 
and Batch 3 (11-13 months) (Table 1). 
 

2.2.2 Semen collection by masturbation 
 

Semen collection from the Greater Cane Rat was 
performed in accordance with the Animal Welfare 
Act, European Directive 2010/63/EU, by 
masturbation using the Soro et al. [8] method. 
 

2.2.3 Semen collection using the epididymal 
sperm aspiration technique 

 

The animals were then given a dose of 0.1 ml 
ketamine hydrochloride per kg live weight to 
induce general anaesthesia. The method 
described by Esteves et al. [10] was used for 
semen collection. After skin depilation and muco-
cutaneous disinfection. A longitudinal skin 
incision of 3 cm was made, opening the 
cremaster muscle and the vagina to expose the 
testis and its afferents. The semen contained in 
the tail of the epididymis was aspirated using an 
insulin syringe (1 ml). Each puncture produced a 
volume of semen that was analysed. After 
collection, the wound was disinfected and 
sutured. 
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2.2.4 Semen evaluation of the greater can rat 
 

The evaluation of semen includes a macroscopic 
and microscopic examination using the modified 
David's method [11]. 
 

2.3 Data Analysis 
 

SPSS software version 26.0.0.0 was used to 
analyse the data. The non-parametric Kruskal-
Wallis test was used to compare samples. 
 

3. RESULTS  
 

3.1 Comparative Analysis of the 
Spermogram-Spermocytogram of 
Seminal Fluid from Greater Cane Rat 
Collected by Masturbation and by 
Aspiration 

 

The semen was generally whitish in colour and 
moderately viscous. The other results of the 
analyses are presented in Tables 2 and 3. 
 

3.1.1 Comparative analysis of the 
spermogram of seminal fluid collected 
by masturbation and epididymal 
puncture in greater cane rat 

 

The semen characteristics were mainly related to 
volume, pH, viscosity, vitality, motility, 
concentration and morphology of the 
spermatozoa. 
 

- Volume 
 

In general, the mean volume of semen obtained 
by masturbation (0.6 ± 29.3 ml) was much higher 
than that obtained by aspiration (0.035 ± 0.4 ml). 
The Kruskal-Wallis test showed a highly 
significant difference at P < 0.05 between the 
semen volumes obtained by the two collection 
methods. In general, semen volume varied 
positively with animal age. 
 

- pH 
 

In general, we obtained semen with a slightly 
acidic pH close to neutral, regardless of the 
collection method. The average pH of the 
collected semen was 6.8 for masturbation and 
6.5 for aspiration. 
 

- Sperm concentration 
 

Comparative analysis of sperm concentration 
values showed a significant difference P < 0.05 
using the Kruskal-Wallis test. The mean sperm 
concentration obtained by masturbation was 

154.33 ± 11.44 106/ml. This value is lower than 
that obtained by aspiration, which was 512.06 ± 
1.1 106/ml.  The analysis of these values within 
each type of collection also showed a significant 
difference P < 0.05. The semen concentration 
values were correlated with the age of the 
animals. For the age interval of 7-8 months, the 
values obtained were 143.2 ± 2.1 106/ml for 
masturbation and 492.2 ± 0.7 106/ml for 
aspiration. These values were higher for animals 
aged 11-13 months and were 170 ± 10.4 106/ml 
(masturbation) and 532 ± 1.3 106/ml (aspiration), 
respectively. 
 
- Vitality  
 
Overall, the Kruskal-Wallis test showed no 
significant difference P> 0.05 for the comparative 
analysis of vitality. The mean vitality values were 
59.4 ± 8% for masturbation and 60.3 ± 4% for 
aspiration. Individual analysis of the variation in 
vitality within the two groups according to 
sampling method showed a significant difference 
P < 0.05. Maximum vitality was obtained in 
animals aged 7-8 months with a value of 
79±1.4% and was obtained by MESA for all 
observations.   
 
- Mobility 
 
In general, the Kruskal-Wallis test showed no 
significant difference P> 0.05 for either group or 
individual analysis. The mean motility values 
obtained by masturbation were 53.4 ± 5.5% and 
51.26 ± 3.6% for aspiration. The mean total 
sperm motility after 3 hours was 54%. 
 
3.1.2 Comparative analysis of the 

spermocytogram of the seminal fluid of 
the greater cane rat collected by 
masturbation and aspiration 

 
- Sperm shapes  
 
Individual sperm analysis revealed normal and 
abnormal shapes. In manual semen collection, 
the mean percentage of spermatozoa with 
normal shape was 78.4 ± 3.3% compared to 21.6 
± 3.3% of spermatozoa with abnormal shape. 
The abnormalities of the intermediate pieces 
were analysed according to the head, the 
intermediate piece and the flagellum.  Thus, we 
successively obtained 14.4 ± 1.4 % for head 
anomalies, 4.4 ± 0.5 % for midpiece anomalies 
and 2.7 ± 2 for the flagellum. Similarly, on 
aspiration, the average rate of normal forms was 
77.3 ± 1.5% compared to 22.7 ± 1.5% of 
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abnormal forms. The average abnormality of the 
sperm head was 7.24 ± 3.6%, that of the 
midpiece 12.9 ± 3.2% and that of the flagellum 
2.57 ± 4.3%. The Kruskal-Wallis test showed no 
significant differences P>0.05 for the 
comparative analysis of the percentages of 
spermatozoa shapes obtained by the different 
types of sampling. 
 

4. DISCUSSION  
 
The comparative study of the parameters of 
greater cane rat spermatozoa obtained by 
masturbation and epididymal puncture revealed 
similarities and differences. For example, the 
spermatozoa were whitish in colour, as also 
observed by Olukole et al. [12] in greater cane 
rat and Bencheikh [13] in rabbits.  This 
observation differs from that of Houzangbe-Adote 
et al. [4] and Soro et al. [8], who observed a 
yellowish-white colouration of semen collected by 
masturbation from male greater cane rats. In 
fact, according to Simins and Ross [14], the 
colouring of the semen is caused by a protein of 
prostate origin called spermine, whose oxidation 
would cause the semen to yellow, very often due 
to a long period of sexual abstinence. The mean 
volume of semen aspirated from the epididymal 
tail (0.035 ± 0.4 ml) was much lower than the 
mean volume of semen obtained by 
masturbation (0.6 ± 29.3 ml). This result supports 
the observations of Boersma et al. (2015), who 
collected small volumes of semen in mice by 
percutaneous aspiration of epididymal fluid.  
Similarly, the mean semen volume obtained by 
masturbation was 0.3 ml higher than that 
obtained by Olukole et al. [12]. In fact, the semen 
volume of an animal depends on several genetic, 
nutritional, physiological, pathological and 
environmental factors (Neylanne et al. 2015). 
The pH values (6.5-6.8) measured in semen 
samples collected successively by aspiration and 
masturbation are approximately the same as 
those obtained by Houzangbe-Adote et al. These 

pH values, obtained in greater cane rats between 
7 and 13 months of age, confirm those obtained 
by Bencheikh [13] in rabbits, ranging from 6.68 to 
7.06. According to Korochkina et al. [15], the 
acidity of semen is due to prostatic secretions. 
The mean sperm vitality recorded in this study 
was approximately equal between the two 
groups (aspiration: 59.4 ± 8% and masturbation: 
60.3 ± 4%). These values are lower than the 95 ± 
1.16 obtained by electroejaculation by Olukole et 
al. [12] Bencheikh [13] obtained mean values of 
48.9 to 84.5% in rabbits. These different values 
of sperm vitality in the greater cane rats could be 
related to the sperm collection techniques used, 
as noted by Cary et al. [16]. The mean sperm 
vitality recorded in this study was approximately 
equal between the two groups (aspiration: 59.4 ± 
8% and masturbation: 60.3 ± 4%). These values 
are lower than the 95 ± 1.16 obtained by 
electroejaculation by Olukole et al. [12] 
Bencheikh [13] obtained mean values of 48.9 to 
84.5% in rabbits. These different values of sperm 
vitality in the greater cane rats could be related to 
the sperm collection techniques used, as noted 
by Cary et al. [16]. The mean values of sperm 
motility of 53.4 ± 5.5% (aspiration) and 51.26 ± 
3.6% (masturbation) obtained in this study are 
lower than those obtained by Houzangbe-Adote 
et al. [4], which ranged from 59 to 70% in greater 
cane rats aged 7 to 30 months.  Olukole et al. 
[12] obtained approximately 73% motility. This 
difference in observation could be explained by 
the method of assessing semen parameters. The 
assessment performed in this study is based on 
the modified David model [11]. In fact, this 
method requires two measurements at 1 h and 3 
h after collection. However, Houzangbe-Adote et 
al. [4] performed a single measurement 1 h after 
collection, and Soro et al. [8] and Olukole et al. 
[12] did not specify the measurement mode for 
determining sperm motility. The mean sperm 
concentrations obtained by masturbation and 
aspiration were 154.33 ± 11 106/ml and 512.06 ± 
1.1 106/ml, respectively. These mean values are 

 
Table 1. Distribution of greater cane rat by age category (n=15) 

 

Lot Value Age (months) Average weight (g) ± standard deviation 

1 5 7 - 8 2410 ± 18,2 

2 5 9 - 10 3508 ± 12,9 

3 5 11- 13 3624 ± 11,1 
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Table 2. Data from seminal fluid analysis of greater cane rat obtained by masturbation (n=15) 
 

Lot Volume 
(ml) 

pH Vitality  
(%) 

Mobility 
(%) 

Concentration 
(10

6
/ml) 

Normal sperm 
forms (%) 

Abnormal sperm forms (%) 

Head Intermediate piece Flagellum 

1 [7-8 mois] 0,6 ± 25,8 6,8 59,2 ± 6,8 54 ± 6,2 143,2 ± 2,1 79 ± 2,4 14,6 ± 1,2 3,8 ± 0,4 2,6 ± 0,4 
2 [9-10 mois] 0,6 ± 20,5 6,8 60 ± 7,1 52,2 ± 2,4 150 ± 5 78,2 ± 2,8 14,8 ± 1,6 3,5 ± 0,4 3,5 ± 0,7 
3 [11-13 mois] 0,8 ± 40,8 6,8 59,2± 10,4 54 ± 7,9 170 ± 10,4 78 ± 4,9 13,8±1,5 6 ± 0,8 2,2 ± 0,6 

 
Table 3. Data from seminal fluid analysis of greater cane rat obtained by aspiration (n=15) 

 

Lot  Volume 
(ml) 

 pH Vitality 
(%) 

Mobility 
(%) 

Concentration 
(10

6
/ml) 

Normal sperm 
forms (%) 

Abnormales sperm Forms (%) 

Head Intermediate piece Flagellum 

1 [7-8 mois] 0,031 ± 0,7 6,5 79 ± 1,4 54 ± 7,6 492,2 ± 0,7 78,6 ± 1 7,13 ± 1,2 12,13 ± 0,9 2,13 ± 0,5 
2 [9-10mois] 0,033 ± 0,4 6,5 52 ± 2,8 51,2 ± 2,2 512 ± 1,3 77,2 ± 1,7 6,6 ± 6,8 13,6 ± 8,3 2,6 ± 8,5 
3[11-13 mois] 0,04 ± 0,3 6,5 50 ± 7,8 48,6 ± 1,2 532 ± 1,3 76 ± 1,9 8 ± 2,8 13 ± 0,4 3 ± 4,1 
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higher than the maximum concentrations 
obtained by Houzangbe-Adote et al. [4] of 143 ± 
27 106/ml in the 7-8 month interval and by Soro 
et al. [8] of 144 ± 2 106/ml. However, they remain 
low in comparison with the values obtained by 
electroejaculation (136.10 ± 9.15 109/ml) and 
after testicular biopsy (319.3 109/ml). These 
different values demonstrate the need to 
establish reference values for spermiology in the 
greater cane rat. 
 
5. CONCLUSION 
 
This study compared the sperm values of male 
greater cane rat whose semen was collected by 
two methods, masturbation and epididymal 
aspiration after microdissection, to determine the 
possible effects on semen quality. From the 
comparative analysis it was concluded that the 
aspiration method provides good vitality and 
higher sperm concentration. However, a more 
thorough study involving a large number of 
animals will allow reference values to be 
established for greater cane rat semen in order 
to characterise the species [17]. 

 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES  
 
1. Fantodji A et Soro D. L’élevage 

d’aulacodes: expérience de Côte d’Ivoire. 
Guide pratique. Les éditions du GRET. 
Ministère des Affaires Étrangères. BDPA, 
AGRIDOC, CTA. ISBN: 2-86844-147-5. 
ISSN: 1258-3073. 2004;134. 

2. Mensah GA, Mensah E, Pomalegni SCB. 
Guide pratique de l’aulacodiculture. 
PADFA/MAEP et CRA-Agonkanmey/ 
INRAB. 2007;127. 

3. Annor SY, Ahunu BK, Aboagye GS, Boa-
Amponsem K, Cassady JP. Relative 
economic value estimates of grasscutter 
production traits. Int J Livest Prod. 2014; 
5(7):137-46. 

4. Hounzangbe-Adote MS, Bilombo AJ, 
Yewadan L, Hoste H, Moutairou K. 
Évolution de la maturité sexuelle chez les 
Aulacodes mâles en fonction de l’âge. Rev 
Méd Vét. 2004;155(1):42-8. 

5. Adebayo AO, Adebayo KA, Olukole SG, 
Amadi OI, Bankole OO. Structural, 
ultrastructural and immunohistochemical 
analysis of the vesicular gland in the male 

greater cane rat (Thryonomys 
swinderianus). Eur J Anat. 2014;18(4):          
317-25. 

6. Adebayo A, Ao A, Akinloye A, Ak A, 
Ihunwo I, Ao A et al. Zonal Changes in the 
Ultrastructure of the Epididymal Principal 
cell of the Greater Cane Rat (Thryonomys 
swinderianus). Alex J Vet Sci. 2016;48(1): 
99-106. 

7. Adebayo AO, Akinloye AK, Ihunwo AO, 
Taiwo VO, Oke BO. Ultrastructural studies 
of acrosomal formation in the testis of male 
greater cane rat (Ts). J Microsc Ultrastruct. 
2019;7(1):14-8. 

8. Soro D, Fantodji A, Tré-Yavo M. 
Caracteristiques spermatiques et maturité 
des gonades d’aulacodes mâles d’élevage 
en Côte d’Ivoire. Rev Med Vet. 
2009;160(1):44-53. 

9. Olukole SG, Oyeyemi MO, Oke BO. 
Gonadal and extragonadal sperm reserves 
of the domesticated adult African greater 
cane rat (Thryonomys swinderianus). 
Reprod Biol. 2010;10(2):155-8. 

10. Esteves SC, Miyaoka R, Agarwal A. 
Sperm retrieval techniques for assisted 
reproduction. Int Braz J Urol. 
2011;37(5):570-83. 

11. WHO. Laboratory manual for the 
examination and processing of human 
semen. 5th ed, WHO Press. 2010;260. 

12. Olukole SG, Oyeyemi MO, Oke BO. 
Semen characteristics and spermiogram of 
the African greater cane rat (Thryonomys 
swinderianus, Temminck). Slovak. J Anim 
Sci. 2014;47(3):125-31. 

13. Bencheikh N. Effet de la fréquence de 
collecte de la semence sur les 
caractéristiques du sperme et des 
spermatozoïdes récoltés chez le lapin. Ann 
Zootech. 1995;44(3):263-79. 

14. Simons BW, Ross AE. Development, 
molecular biology, and physiology of the 
prostate, Campbell-Walsh-Wein,urology. 
2021;143:3274-3304.e9!/browse/book/3-
s2.0-C20161048666). 

15. Korochkina E, Johannisson A, Goodla L, 
Morrell JM, Axner E. Effect of                 
prostatic fluid on the quality of fresh              
and frozen-thawed canine epididymal                         
spermatozoa. Theriogenology. 2014;82(9): 
1206-11. 

16. Cary JA, Madill S, Farnsworth K, Hayna 
JT, Duoos L, Fahning ML. A comparison of 
electroejaculation and epididymal sperm 
collection techniques in stallions. Can Vet 
J. 2004;45(1):35-41. 



 
 
 
 

Okon et al.; Asian J. Res. Animal Vet. Sci., vol. 11, no. 2, pp. 60-66, 2023; Article no.AJRAVS.98482 
 

 

 
66 

 

17. Oliveira NNPM, Félix MAR, Pereira TCS, 
Rocha LGP, Miranda JR, Zangeronimo 
MG et al. Sperm quality and testicular 
histomorphometry of wistar rats 

supplemented with extract and fractions of 
fruit of Tribulus terrestris L. Human and 
Animal Health. Braz Arch Biol Technol. 
2015;58(6):891-7. 

_________________________________________________________________________________ 
© 2023 Okon et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/98482 

http://creativecommons.org/licenses/by/4.0

