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provides additional evidence for a role of insulin and 
IGF in spermiogenesis.191 Prolactin is another hormone 
that may play a potential role in spermiogenesis. Pro-
lactin receptor expression has been detected in round 
and elongating spermatids of intact sheep testes.192 
However, other experimental studies in rat early round 
spermatids did not detect prolactin receptor mRNA 
expression,193 indicating species-dependent differ-
ences in the hormones regulating spermiogenesis. The 
identification of type I and type II activin receptors 
in round spermatids suggest that activins may play a 
role in early haploid male germ cells.194 Inhibin B in 
the testicular tissue of adult men is possibly a joint 
product of SCs and germ cells (including the stages 
from pachytene spermatocytes to early spermatids195). 
Other studies employing immunohistochemistry and 
in situ hybridization techniques196 demonstrated that 
the inhibin-bB subunit is detectable in germ cells from 
the pachytene spermatocytes up to round spermatids, 
but not in SCs. The actions of activin may be regulated 
by actions of follistatin, which has been shown to be 
produced by SCs, spermatogonia, primary spermato-
cytes and round spermatids.197

Successful spermatogenesis is the cornerstone of 
male fertility. As SCs support and nourish the develop-
ing germ cells, they certainly merit particular attention 
in the process of spermatogenesis. SCs have multiple 
roles in germ cell development including physical 
support, immunoprotection and supply of nutrients 
and other factors. On the other hand, germ cells have 
specific metabolic needs, which convert during their 
transformation into spermatozoa, rendering them 
dependent on the nourishment provided by SCs. SCs 
employ different substrates, such as glucose and fatty 
acids, and pathways to accomplish their metabolic 
demands, as well as those of developing germ cells. 

The characterization of SCs’ energy metabolism, the 
preferred substrates, the metabolic sub-products pro-
duced and the mechanism of adaptation to different 
conditions44 will offer new therapeutic approaches 
against several infertility-related disorders.

THe role oF THe SC AS A polICeMAn  
In A HIgHwAy regulATIng THe TrAFFIC  
oF SperMATogonIA CellS wITHIn  
THe SeMInIFerouS TuBuluS

Table 2 demonstrates that donor mouse, rat, ham-
ster or human spermatogenic cells transplanted into 
the testes of recipient immunodeficient xenogeneic 
animals colonized the recipient seminiferous tubules 
and initiated donor spermatogenesis within the recipi-
ents. It appears that the recipient species SC is able to 
support donor species spermatogenesis (both meiosis 
and complete spermiogenesis) within the recipient 
seminiferous tubules in the studies cited in Table 2. In 
these experiments, the initiation and maintenance of 
donor spermatogenesis and spermiogenesis within the 
recipient testes post-donor germ cell transplantation 
seems to be inconsistent with the fact that the donor 
spermatogonia have been injected and remained within 
the lumen of the seminiferous tubules. It appears that 
donor spermatogonia have moved from the recipient 
adluminal to the basal compartment of the tubules. 
Such cellular movement does not occur naturally in 
adult mammalian species. The mechanisms regulat-
ing the translocation of the injected donor spermato-
gonia from the lumen towards the basal surface of 
the recipient tubule cannot be easily explained. In 
contrast, the success of these experiments suggests 
very emphatically that the recipient Sertoli cell can 
regulate translocation of recipient and donor germ 
cells, respectively, either from the basement mem-

Table 2. The Sertoli cell regulates both donor and xenogeneic recipient spermatogenic cell meiosis and spermiogenesis within the same 
recipient seminiferous tubule.

donor and recipient species Authors
Rat spermatogenesis within mouse testis Clouthier et al, Franca et al219, 220

Hamster spermatogenesis within rat testis Sofikitis et al99

Hamster spermatogenesis within mouse testis Sofikitis et al, Ogawa et al99, 221

Human spermatogenesis within mouse or rat testis Sofikitis et al222

Donor rat spermatogonia had been collected from healthy animals;219,220 Donor hamster spermatogonia had been recovered either from healthy 
animals or cryptorchid animals;99,221 Donor human spermatogonia had been collected from non-obstructed azoospermic men.222


