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Abstract. The testes produce sperm cells through the spermatogenesis process that occurs in the complex system ducts starting form 

seminiferous tubules to vas deferens. Testis has a very complex part to support sperm cell production. Sperm cells that have been formed 

through the process of spermatogenesis will move towards the lumen in the seminiferous tubules. Then the sperm cells will pass through 

the rete testis tissue, then to ductuli efferentes to arrive at the epididymis for the process of maturing sperm. Anatomical studies on 

seminiferous tubular tissue and epididymal organs have often been carried out, but there is still very little observation data on rete testis 

and ductuli efferentes in rabbits. The method used in this study was the paraffin method with hematoxylin-eosin (HE) staining. The 

observations showed that the structure of the testicular rete channels had thin walls compared to the seminifous tubule channels. Ductuli 

efferens is a channel between of rete testis and epididymis. 

Keywords:  Ductuli efferentes, Rabbit (Oryctolagus cuniculus), Rete testis

INTRODUCTION 

Testis is a part of the male genital organs in mammals, 

most of which is dominated by seminiferous tubular 

tissue  (Caldeira et al., 2010). Anatomically, testis is 

covered with scrotal and irregular solid connective 

tissue. (Zamora, E. J. L et al., 2014).  The outermost 

part of the testis is layer tunica vaginalis (internal 

spermatic fascia), and then under the layer there is 

tunica albuginea. Tunica albuginea lies in posterior 

part of the testis will form the testicular mediastinum. 

Connective tissue originating from the mediastimun 

will enter the inside of testis and divide testis into 

several lobules. Inside the lobule there are convoluted 

seminiferous tubule folds. Space around the folds of the 

seminiferous tubules is occupied by interstitial tissue. 

The seminiferous tubules form coils which at the end 

nortious will form the rete testis located in the 

mediastinum (Ravindranath et al., 2003).  

Tunica vaginalis layer composed of several tissues, 

namely the visceral layer, parietal, and tunica dartos 

(Liguori et al., 2011, Phadmacanty et al., 2013).  Both 

layers function as protective tissues and maintain 

internal temperature of the testis to remain stable.  

Spermatogenesis is the process of forming sperm 

cells (male gametes) that occur in seminiferus tubular 

tissue. Process of spermatogenesis affected by thyroid 

hormones (Abadjieva et al., 2016). Spermatid and 

spermatocytes were initially formed at the age of 14-15 

weeks (Morton, 1988). Sperm cells are released in the 

lumen area which will then lead to the epididymis for 

the process of maturing sperm. On the way to the 

epididymis, sperm will pass through rete testis and 

ductuli efferentes. Ductuli efferentes tissue are  lie 

between testis and epididymis (Hussein, 2016). 

According to Adebayo et al (2010), epididymis is an 

epithelial tube consisting of five segments, namely: the 

initial segment, head, corpus, cauda, and vas deferens. 

Epididymis serve as a source of nutrients for sperm 

maturation (Pathak et al., 2014).  

Rete testes are small tubules in the connective tissue 

which coated with a simple cuboidal epithelium that 

connects tubules recti and ductuli efferentes. Whereas 

ductuli efferentes (efferent ducts) have thinner walls 

than tubules recti (Khamas et al., 2014). Histology of 

Rete testes and Ductuli efferent are rarely studied. This 

article will describel histological study of rete testis and 

ductuli efferentes in rabbit. 

MATERIALS AND METHODS 

Extraction of Male Reproductive Organs 
Two adult rabbits were used in this study. Rabbits were 

sacrificed by anesthesia using chloroform, then 

dissection was performed to remove testicular organs 

and their epididymis. The organs were fixed then in a 

bouin solution. The next process is dehydration of 

organs using multilevel alcohol solutions in a sequence, 

namely 30%, 40%, 50%, 60%, 70%, 80%, 90%, 96%, 

absolute (each step took 1 hour). Then the organ is 

immersed in toluene solution overnight. 

Organ then embed in paraffin. When paraffin had 

frozen, it ready to sliced using microtome. Sliced 

preparations were stained using Hematoxylin-Eosin 

dyes. Glass objects were soaked in xylol solution then 

alcohol solution from high concentration (100%) to low 

concentration (30%). Then immersed to dye solution 



146   2: 145-147, 2019 

(Hematoxylin-Eosin), then to the multilevel alcohol 

solution starting from low concentration (30%) to high 

concentration (100%). Finally put them into the xylol 

solution and mounted with glass objects. 

RESULTS AND DISCUSSION 

Anatomical observations of rabbit testis reveals several 

parts, namely the testis, ductuli efferentes, epididymis, 

and vas deferens (Figure 1). Tunica vaginalis serves to 

wrap the testicles, ductuli efferentes, epididymis, and 

vas deferens. In addition, the tunica vaginalis also 

serves as a protector and maintains the internal 

temperature of the testicles. 

 

 
 
Figure 1. Rabbit testicles. A. vas deferens, B. Tunica vaginalis, C. 
epididymis, D. Ductuli efferentes, E. testis. 

From the histological study data, it is obtained that 

rete restis structure and ductuli efferentes has a 

distinctive structure. Extension of the seminiferous 

tubule duct at the end will form rete testis. Rete testis 
tissue lie inside the testicular mediastinum. The rete 

testes ducts are straight elongated and have thin walls 

compared to the seminiferous tubule ducts (figure 2). In 

the reticular duct wall there are no stages of 

spermatozoa formation. Rete testis is only a duct for 

spermatozoa to pass to ductuli efferentes. 

 

Figure 2. Cross section of rabbit testicles (Magnification 10x4) A. Blood 
vessel, B. Rete testis, C. Lumen, D. Seminiferous tubules, and E. Leydig 

cell. 

Ductuli efferentes are laid between the rete testis 

and epididymis (figure 3). Microanatomical 

observations show that ductuli efferentes have thin 

walls and their ducts lead to the epididymis. Ductuli 

efferentes serve as a ducts for spermatozoa to the 

epididymis and then passing out through the vas 
deferens ducts. In the epididymis the spermatozoa 

accumulate and mature into sperm. Mature sperm then 

go to the vas deferens part. 

 

Figure 3. Longitudinal slices of the testicles and epididymis.  

(Magnification 10x4). A. Collection of seminiferous tubules, B. 

Epididymis, C. Spermatozoa, D. Basement membrane.  E. Ductuli 

efferentes, F. Lumen Ductuli efferentes. 

CONCLUSIONS 

From the macroanatomical and microanatomy studies it 

can be concluded that the transport of sperm to the vas 

deferens canal is through several ducts. The initial 

transit starts from the semeniferus tubules as a place for 

spermatozoa formation, then leads to the rete testis 

part, then to the ductuli efferent, then to epididymis, 

and finally to vas deferens and urethra.   
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