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This study evaluated age-related changes in the gross morphology and morphometry of the testis 

and epididymis of the African Greater Cane Rat (AGCR). Twenty pathogen-free cane rats used for 

this study were randomly divided into 4 groups; Group I - prepubertal (≤4 months), Group II - 

pubertal (>4≤12 months), Group III - adult (>12≤30 months), and Group IV - aged (>30 months) 

of 5 animals each. On day 8th of acclimatization, testis and epididymis were harvested from sedated 

cane rat, described grossly and standard morphometric parameters (length, width, circumference, 

weight, and relative weight) determined. Gross morphological observations in the testes of all the 

different age categories showed similar characteristically cream to milky-white coloration and 

ellipsoidal shape. The epididymis in the different AGCR group uniquely presents the same inverted 

S-shaped outline, loose attachment to the testis, and less distinct division into caput, corpus, and 

cauda segments. Testicular and epididymal morphometric parameters were significantly reduced in 

the prepubertal cane rat relative to other groups. The parameters consistently displayed an age-

dependent increment with the advancing age of the animal. In conclusion, this study has shown that 

both testicular and epididymal gross morphometrics increase with age advancement and perhaps 

might be linked to the varying functional reproductive status of the different age groups of the 

African greater cane rat.  
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Introduction 

The African Greater Cane Rat (AGCR) is the second-

largest rodent of African origin after the Cape porcupine 

(Skinner and Smithers, 1990). It is seen in abundance in the 

several savanna biotic zones of sub-Sahara Africa. 

(Happold, 1987; Monadjem et al., 2015). The AGCR is 

reputed for impacting the economic growth of a number of 

countries in West Africa where its meat is expensively sold 

and preferentially demanded over other available wild 

rodents (Baptist and Mensah, 1986; Ntiamoa-Baidu, 1998; 

Asibey and Addo, 2000). This increased demand for its 

meat and the need to mitigate the existing acute shortage of 

protein in the face of increasing demand for livestock 

products account for its massive domestication for 

increased production in Nigeria and several other African 

countries (Jori et al., 1995; Adu et al., 2005; Adekola and 

Ogunsola, 2009).  

The paired mammalian testis is an oval structure that is 

situated in a specialized pouch of skin called the scrotum 

(Banks, 1993). The testis has both exocrine (produce 

spermatozoa) and endocrine (secrete gonadal hormones) 

functions (Monteiro et al., 2012). In most vertebrate 

animals, the testis is enveloped by a testicular capsule 

tissue whose morpho-architecture permits the entrance and 

exit of blood vessels and nerves into the parenchyma of the 

organ (Aire and Ozegbe, 2007). The cane rat testis has an 

ovoid shape, varying colorations ranging between milk to 

creamy white colors and a small testiculo-somatic weight 

when compared to other rodents of African origin (Olukole 

et al., 2009). 

The Epididymis is a single convoluted duct that is 

otherwise referred to as ductus epididymis (Akbarsha et al., 

2015). It connects the efferent ducts with the vas deferens 

(Singh, 2011). It is situated subjacent to the testis on each 

side and adheres to the latter on the medial side via 

connective tissue. Distally, it is secured by the ligament of 

the tail of the epididymis and the epididymal fat cushion 

(Dyce et al., 2002). In different mammals, the ductus 

epididymis measure between 3-80 meters. It is a well-
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convoluted duct that is enclosed by a thin capsular covering 

that ends up forming the epididymis (Akbarsha et al., 

2015). The epididymal duct in the adult cane rat has been 

found to assume an inverted S-shaped outline with varying 

coloration ranging between pinkish to creamy white colors 

and had an inconspicuous gross anatomical division into 

segments (Adebayo and Olurode, 2010). 

Gross morphological studies of organs especially the 

reproductive organs provide basic information regarding 

the normal organs parenchymal architecture while 

morphometry estimates dimensions, amount of tissues, and 

activities in progress (Gofur, 2015). The detailed 

understanding of age-related changes in testicular and 

epididymal morphology and morphometry and their 

functional implications as it pertains to male grasscutter 

reproductive biology is highly essential owing to the fact 

that in cane rat breeding, only one male is used for mating 

several females (Soro et al., 2014).  

Available research reports on the male reproductive 

biology of the AGCR (Aire and Van der Merwe, 2003; 

Adebayo et al., 2009; Adebayo and Olurode, 2010; 

Adebayo et al., 2014a and b, 2015, 2016, 2019; Olukole et 

al., 2009, 2010) focused mainly on the adult without any 

information on age-related changes in the gross 

morphology and morphometrics of reproductive organs of 

the animal. This study was therefore designed to 

investigate age-related changes in the gross morphology 

and morphometrics of the testis and epididymis of the 

AGCR. Hence, this study hopes to fill this gap, and results 

emanating from this study would constitute useful baseline 

data to the rodent researcher, wildlife veterinarian, and 

cane rat farmers. 

 

Materials and Methods 

 

Experimental Animals/Design 

Twenty (20) cane rats procured from Pavemgo cane rat 

farm, Ibereko, Badagry, Lagos state were used for this 

study. Records relating to the birth of the rats were 

obtained at the point of purchase. They were acclimatized 

and fed dry corn feeds daily and water ad libitum for 7days 

in the Experimental Animal Unit of Faculty of Veterinary 

Medicine, University of Ibadan. The cane rats used for this 

study were ethically cleared by the University of Ibadan 

Animal Care and Use Research Ethics Committee Review 

(UI-ACUREC) and assigned UI-ACUREC/18/0120. 

Based on the grouping earlier reported in our previous 

study (Omirinde et al., 2019), the cane rats were randomly 

divided into four (4) groups of five (5) animals each; 

prepubertal (1-4 months), pubertal (5-11 months), adult 

(12- 30 months) and aged (>30 months). 

 

Anesthesia and Organ Excision 

On the 8th day of the stabilization, cane rats were 

sedated using intramuscular injection of xylazine and 

ketamine combinations (20mg/kg: 80mg/kg bdwt; 

respectively). Thereafter, the abdominal cavity was 

accessed using the approach of Olukole et al. (2010). The 

testes as well as their attached epididymis were excised via 

the incision on the tunica vaginalis and then placed in 

petrish dishes containing normal saline to prevent organ 

dessication.  

Determination of Testicular and Epididymal 

Biometric Parameters 

Prior to the dissection of the anesthetized AGCR, the 

individual body weight of each rat was taken using a 

kitchen scale. Consistently the weight of the right testis and 

epididymis of the different groups of AGCR was 

determined using digital Microvar weighing balance and 

biometric parameters were measured using digital vernier 

caliper (Mitutoyo Company, Japan). The relative weights 

of each of the organs were calculated with the use of the 

formulae below: 

 

Relative Weight (%) =
Weight of Organ (g)

Weight of animal (g)
× 100 

 

Gross testicular and epididymal biometric parameters 

such as length, width, and circumference were obtained 

using the description of Olukole et al. (2009). The length 

was taken as the distance between the anterior to the 

posterior borders, the width as the distance between the 

lateral and medial borders, and the circumference as the 

total distance obtained when the testis is encircled at its 

mid-portion with a calibrated nylon tape. 

 

Statistical Analysis 

Data obtained were expressed as mean ± SE. Using 

GraphPad Prism Version 4.00 for Windows, GraphPad 

Software (GraphPad Prism, 2003), one-way analysis of 

variance (ANOVA) was used to evaluate significant 

differences across groups and the values of P<0.05 was 

considered significant. A Turkey post hoc test was further 

used to evaluate the significant differences between groups. 

 

Result 

 

Testicular and Epididymal Gross Appearances in 

Different Age Groups of African Greater Cane Rat  

The paired testes were suspended in the scrotal sac 

situated caudo-ventral to the penis. The coloration and 

shape of the testes are characteristically cream to milky-

white and ellipsoidal respectively. The testes are secured at 

the cranial pole by the mesofurniculus fold (an homologue 

of the visceral lamina of the vaginal layer enveloping the 

spermatic cord). The testes are adhered loosely to the 

epididymis at the epididymal border by a ligament. The 

testes across all age groups are grossly covered by a 

transparent capsule, the tunica albuginea (Figure 1A&B). 

Unlike the testes, the epididymis of all AGCR has 

pinkish to creamy white coloration, an inverted S-shaped 

outline that is loosely attached to the testis (T). Grossly, the 

epididymis is less distinctly divided into caput (a), corpus 

(b), and cauda (c) segments. The caput and corpus 

segments bear visible convolutions relative to the caudal 

segment (Figure 2A&B).  

 

Age-Related Changes in The Biometric and Gross 

Morphometric Parameters of the Testis and Epididymis 

of the African Greater Cane Rat 
The details of the testicular and epididymal biometric 

parameters are summarized in Table 1. The body weights 

(BW) of the AGCR used for this study significantly 

increase (P<0.05) as age advances with the extremes of 

BW (0.75 ± 0.14; 4.63 ± 0.24kg) observed in the pre-
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pubertal and aged respectively. Testicular weight was 

significantly reduced (P<0.05) in the pre-pubertal rat 

compared to other groups. Also, testicular weights 

markedly increase (P<0.05) in both the adult and aged 

testes when compared to others.  The testicular weight 

appears to increase with the age of the animal.  

Regarding the relative testicular weight (RTW) or 

testiculosomatic index, significant decrease (P<0.05) was 

observed in the pre-pubertal rat when compared to others. 

There was no significant difference (P>0.05) in the RTW 

from pubertal onwards, although, an insignificant increase 

(P>0.05) was seen in the adult AGCR when compared to 

others. Similarly, testicular length (TL) as well as testicular 

width (TW) was markedly reduced in the pre-pubertal rat 

relative to others. However, significantly increased (P<0.05) 

TL and TW values were seen in both adult and aged AGCR 

when compared to others. For testicular circumference (TC), 

significantly decreased (P<0.05) values were observed in the 

prepubertal rat compared to others. There was no significant 

difference (P>0.05) in the TC of pubertal AGCR onwards, 

though, an insignificant increase (P>0.05) exists in the value 

of TC in adult AGCR relative to others. 

 

  
Figure 1. Photographs of the male reproductive organs in 

the cane rat in-situ. 
A. Pre-pubertal B. Adult. Note the creamy white ellipsoidal testes (T), the 
inverted S-shaped epididymis (E) and its caput (a), corpus (b) and cauda 

(c) segments. Also observe the conspicuous albuginea vessels (arrow) and 

transparent tunica albuginea (arrow-head) 

Figure 2. Photographs of the epididymis of the African 

Greater Cane Rat. 
A. Lateral view B. medial view. Note the inverted S-shaped epididymis 
and its caput (a), corpus (b) and cauda (c) segments. Also, observe the 

visible convolutions (arrows) within caput and corpus segments 

 

Table 1. Age-related changes in the biometric and morphometric parameters of the testis and epididymis of African 

Greater Cane Rat 

Bio-morphometric Parameters PRE PUB ADULT AGED 

Body Weight (kg) 0.75±0.14a 1.95±0.08b 3.08±0.15c 4.63±0.24d 

Testi. Weight (g) 0.13±0.04a 0.83±0.09b 1.55±0.13c 1.73±0.05c 

Rel. Testi. Wt. (%) 0.02±0.00a 0.04±0.00b 0.05±0.00b 0.04±0.00b 

Testi. Length (mm) 12.50±0.80a 20.00±0.31b 28.00±0.18c 30.03±0.20c 

Testi. Width (mm) 5.70±0.70a 9.00±0.10b 14.00±0.60c 11.30±0.88c 

Testi. Circum (mm) 15.00±0.12a 

0.06±0.00a 

30.30±0.18b 

0.28±0.00b 

38.00±0.15b 

0.35±0.00b 

36.80±0.12b 

0.50±0.00c Epid. Weight (g) 

Rel. Epid. Wt. (%) 0.01±0.00 0.01±0.00 0.01±0.00 0.01±0.00 

Epi. Length (mm) 13.30±0.14a 20.55±0.27a 34.30±0.49b 40.25±0.36b 

Cap. Width (mm) 3.25±0.75a 8.00±0.18b 11.00±0.13c 12.25±0.63c 

Cor. Width (mm) 1.75±0.48a 6.75±0.85b 9.00±0.13b 10.00±0.71b 

Cau. Width (mm) 1.43±0.37a 5.50±0.910b 7.88±0.89b 9.25±0.32b 

Values with different alphabet superscripts in the row are significantly different, PRE- Pre-pubertal, PUB – Pubertal, Testi –Testicular, Rel – Relative, 
Wt  - Weight, Cap – Caput, Cor – Corpus, Cau –Cauda 
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Epididymal weight (EW), epididymal length (EL), 

caput (CW), corpus (CPW) and cauda (CAW) widths 

present similar trends of significantly decreased values in 

the pre-pubertal rat compared to other groups. There was 

no significant difference (P>0.05) in the values of these 

parameters from pubertal to aged, although, an 

insignificant increase (P>0.05) in their values occurs in the 

aged AGCR. In addition, there was no significant 

difference (P>0.05) in the relative epididymal weight in all 

the AGCR groups. 

 

Discussion 

 

The characteristic cream to milky-white coloration and 

ellipsoidal shape of the testes observed in the different age 

groups of the African Greater Cane Rat is consistent with 

the reports of Olukole et al. (2009) on the testicular gross 

morphologic appearance in the mature adult cane rat. The 

progressive age-related increase in the testicular weight 

and the relative testicular weight with maximum testiculo-

somatic weight value displayed by the adult group of cane 

rat implies that with the advancement in age, testicular 

weights increase with increasing body weight. The rise in 

the values of these indices could probably be related to the 

functional reproductive status of the testicular 

parenchymal tissue from pubertal age to the aged. The 

range of the extremes of the relative weights in pubertal 

and adult further tallies with the earlier report of Olukole 

et al. (2009) on the smaller nature of cane rat testes relative 

to their body size.  

The evaluation of testicular morphometric parameters 

(length, width, and circumference) most especially the and 

the onset of active spermatogenesis (Bongso et al., 1982). 

Therefore, the significant age-dependent increase in 

testicular morphometric parameters could also be 

attributed to morphological compensation with the varying 

reproductive functional activities with advancing age. The 

findings on the weight and morphometric parameters 

concur with reports from similar age-related studies on the 

buck by Nishimura et al. 2000 and Dhabale (2007).  

The inverted S-shaped appearance of the epididymis, 

the visible numerous convolutions of the caput and corpus 

epididymal segments, as well as the slight variations in the 

coloration of the segments observed in all the different age 

groups of Thryonomis swinderianus, is in agreement with 

the features of epididymis documented by Adebayo et al. 

(2010) in the matured adult greater cane rat.  

The age-dependent increase in the epididymal weight 

together with the uniform epididymal somatic weight (0.01 

percentage body weight) seen across the different age 

groups of the cane rat could substantiate the probable 

compensatory weight gain with the advancement in age. 

However, the postulated theory could not explain the 

reason for the non-significant difference in the relative 

epididymal weights across the studied animal. The 

epididymal length and width were also observed to 

increase with age thereby conforming to the pattern earlier 

described for the testicular biometric parameters. It is 

important to mention that the width of the caput segment 

relative to other segments was markedly longer in all the 

groups and this could be connected to the massive 

convolution of the caput segment. The morphometric 

parameters in this study corroborate the finding of Gupta 

and Singh (1988a). 

This study has shown that both testicular and 

epididymal gross morphometrics increase with age 

advancement and perhaps might be linked to the varying 

functional reproductive status of the different age groups 

of African Greater Cane Rats.  
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