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Male Infertility

Since the birth of the first child conceived via in vitro fertilization 
40 years ago, fertility treatments and assisted reproductive 
technology have allowed many couples to reach their 
reproductive goals. 

As of yet, no fertility options are available for men who cannot 
produce functional sperm, but many experimental therapies have 
demonstrated promising results in animal models. 
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SPERMATOGONIAL STEM CELLS AND 
SPERMATOGENESIS
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In Vitro Spermatogenesis
The study of culturing spermatogonial stem cells (SSCs) 
dates back to the 1950s. However, regeneration of 
complete spermatogenesis process in vitro is still a 
greater challenge. 
Studying spermatogenesis in vitro is significant in 
elucidating germ cell biology, and the knowledge may be 
useful for genetic manipulations of defective germ cells or 
producing transgenic animals, fertility preservation, and 
treatment of infertility.
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In Vitro Models of SSC Differentiation

A- Organotypic Culture of Testicular Tissue Fragments

B- Two-Dimensional Culture of Testis Cell Suspensions

C- Three- -Dimensional Culture of Testis Cell Suspensions























































Mini bioreactor can support in vitro spermatogenesis of mouse testicular tissue

Zahra Amirkhani, Mansoureh Movahedin, Nafiseh Baheiraei, Ali Ghiaseddin.









Spermatogenesis of ex vivo transplantation of mouse 
spermatogonial stem cells to the harvested testis of 
azoospermia mouse model in mini-Perfusion bioreactor
Zahra Amirkhani, Mansoureh Movahedin, Nafiseh Baheiraei, Ali Ghiaseddin, Neda Dadgar. 









A functioning somatic microenvironment is crucial for the process of spermatogenesis. When 
considering in vitro modelling of the human testis with the intent of generating mature 
spermatozoa, this must be a primary consideration. 

Studies that have made the most progress have either exploited the intrinsic 
microenvironment using testis tissue fragments or encapsulated dissociated cells within a 
supportive matrix to generate a 3D structure. 

In the effort to replicate human spermatogenesis in vitro, future focus should be on 
maintaining the functional niche or, in the case of immature tissue, maturation of the niche to 
support spontaneous spermatogenesis
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In vitro spermatogenesis has some inherent advantages in humans, namely that it does not 
portend a risk for malignant reintroduction or retroviral infection (as in testicular tissue 
grafting and xenografting, respectively). 

Although complete in vitro spermatogenesis from SSC to spermatozoa has been shown in 
mice, these results have not established in primates or humans. 

Haploid cells at the round spermatid stage have been observed using in vitro cultures of 
immature human testicular tissue, but the epigenetic/genetic normality and fertilization 
capability of these cells has not yet been established. If the safety profile is established, it may 
be possible to use in vitro–derived spermatids or sperm for fertilization and embryo 
production. 

Better characterization of these postmeiotic germ cells and assessment of their fertility 
potential in primates will be needed before entry into the clinical realm.
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Any 
Question?


