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Abstract 
 
 

Infertility affects 15% of couples in reproductive age world-wide and male factor is solely 

responsible in about 50% of the cases and contributory in 30-40% of cases. Spermatogonial stem 

cells (SSCs) are small self-renewing cells found in the basal compartment of seminiferous 

tubules where they form the foundation of spermatogenesis and are required for the continuous 

production of sperm. Transplantation of spermatogonial stem cells results in a donor derived 

sperm production and fertility in rodent and non-rodent species like Goat. Transplantation of 

cryo-preserved spermatogonial stem cells could help oncology patients undergoing radiotherapy 

or chemotherapy by prior isolation of the SSCs and transplantation after treatment. Induced 

pluripotent stem cells also have the ability to differentiate into late stage germ cells. The efficacy 

and safety of SSCs transplantation showed that offspring produced did not show any 

morphological differences or alteration of genetic material but is most effective through assisted 

reproduction and better on young/immature Animals. The transfer of germ cells through micro-

injection of seminiferous tubules and cannulation of efferent ducts is most effective on rodent 

testis while injection into the rete testis guided by ultrasound was reported to be the best 

technique in higher Animals (Bulls and Apes). Research is still ongoing to get a safe and 

successful method of SSCs transplantation with no or less side effects on humans.  
 

Introduction  
 

Stem cells have the remarkable potential of developing into many different cell types in the 

body, serving as a sort of repair system for the body. They are unspecialized cells that renew 

themselves for long periods through cell division and can be induced to differentiate into cells 

with special functions1.  

Embryonic stem cells have the potential to differentiate into nearly every cell type found in the 

body but as these cells differentiate, they are thought to lose this plasticity; however, some adult 

tissues (gastrointestinal, integumentary, spermatogenic and hematopoietic systems) maintain 

their regenerative capacity2.                                                                                                                      

Infertility affects about 15% of couples in reproductive age world-wide and male factor is solely 

responsible in about 50% of the cases and contributory in 30–40 per cent of cases3, 4.                                          

It is defined as the inability of couples to achieve pregnancy after one year of unprotected sexual 

intercourse or six months, if the woman is 35 years or older5.                                                                 

Spermatogonial stem cells (SSC) are small self- renewing subpopulation, type A spermatogonia 

found in the basal compartment of seminiferous tubules. They form the foundation of                                    
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spermatogenesis and are required for the continuous production of sperm through a balance 

between SSC self-renewal and differentiation in adult testis6, 7.                                                                    

The transplantation of germ cell from fertile donor mice to the testes of infertile recipient mice 

was first reported in 1994 with result showing donor-derived spermatogenesis and sperm 

production by the recipient animal8.  

Spermatogonial stem cell transplantation also results in donor-derived sperm production and 

fertility in non-rodent specie9.   
 

Cryopreserved stem cells  
 

Stem cell transplantation technique could help oncology patients who are undergoing stem cell 

destroying irradiation or chemotherapy by prior isolation of stem cells and transplantation after 

cancer treatment (radiotherapy)10.                                                                                                                  

This has been successful in mice and pre-pubertal macaques, transplantation of SSCs in primates 

is an important milestone in stem cell research11.                                                                                             

The results of experimental protocol in men are awaited with interest. Transplanted  cryo-

preserved testis cells of mouse restore fertility in infertile male recipient12.                                                         

The cryopreserved cells contain more stem cells than fresh testis and are more efficient in 

immature (5-10 days old) than in mature (6- 12 weeks old) recipient13.                                                       

This research suggest the superiority of immature recipients in infertility treatment using 

cryopreserved stem cells which is a promising approach in the treatment of male infertility.  

Induced pluripotent stem cells.  

One of the hottest topics in stem cell research today is the study of induced pluripotent stem 

cells. These are differentiated (adult) cells that are experimentally reprogrammed to behave like 

an embryonic stem cell14.                                                                                                                          

Induced pluripotent stem cells of mice have the ability/potentials to differentiate into late stage 

germ cells (Spermatozoa), this demonstration has potential application in the treatment of male 

infertility by transplantation of induced pluripotent stem cells into infertile testes15.                                     

The efficiency of colonization of the seminiferous tubules by the transplanted germ cells can be 

further improved if the testis has little or no endogenous spermatogonial, a protocol employing 

treatment of neonatal rats with Busulfan was most effective in preparing recipients and allowed 

more than 90% of the testes to be colonized by the donor cells16.                                                            

However, the sterilizing dose of Busulfan is specie and strain specific and can result in bone 

marrow depression17.                                                                                                                                         

The safety of SSC transplantation has also been investigated and it has been proven that after 

SSC transplantation, offspring did not show morphologic differences or major alterations on 

genetic material18.  

The transfer of germ cells by microinjection of seminiferous tubules or cannulation of efferent 

ducts was difficult and in-efficient in large animals (Bulls, Monkeys and Humans) but has been 

proven to be useful and equally effective in mouse testis, injection of germ cells into the rate 

testis guided by ultrasound was reported to be the best technique with maximal infusion 

efficiency for larger testes19, 20.                                                                                                     

The application of this infusion technique to the intact cynomolgus monkey marked the first                        
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successful transfer of germ cells into the primate testis21.  

A study was conducted by Goossensand his colleagues22 to evaluate the fertilizing and 

developmental abilities of sperm obtained after stem cell transplantation. The transplanted male 

mice were mated with females in order to evaluate in-vivo conception and the result shows that 

35% of the mice with a copulating plug became pregnant while in the control, 90% became 

pregnant; functionality of the sperm obtained was investigated by performing in-vitro 

fertilization (IVF) and intra cytoplasmic sperm injection (ICSI).                                                               

Fertilization and blastocyst development rates after ICSI were comparable with the control 

sperm, concluding that sperm obtained from stem cell transplantation are able to fertilize oocytes 

on the basis of assisted reproduction. It was confirmed that rats sperm produced in a host mouse 

testis are capable of supporting normal development when introduced into rat oocytes by ICSI23.   
 

Conclusion  
 

Stem cell therapy for male infertility is possible in rodents and other lower animals like goats by 

using either cryopreserved germ line stem cells or induced pluripotent stem cells. This resulted in 

the production of healthy offspring. Research is still ongoing to get a safe and successful method 

with no or less side effects for humans.  
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