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ABSTRACT :   
 

Blindness is a significant global issue with no cure. Whole-eye transplantation (WET) is a promising potential treatment, involving 

transplanting a viable eye from a deceased(The Patient Who Affected by brain Dead OR Something Else Like The Brain Dead Stage) 

donor to a blind person's orbital socket. Animal models have shown varying levels of success in restoring vision, particularly in cold-

blooded vertebrates. However, further research is needed to improve understanding of nerve regeneration, immunosuppression, and 

surgical techniques for WET. 

 

 

INTRODUCTION : 

 

Whole eye transplantation is a potential alternative for patients with irreversible vision loss caused by severe retinal ganglion cell (RGC) 

axon damage. However, previous attempts at total eye transplantation have failed due to the inability to ensure adequate circulation of 

blood to the transplanted eye, the difficulty of optic nerve regeneration with restoration of topographic organization, and immune 

rejection of foreign tissue. To overcome these impediments, researchers have turned to the use of induced pluripotent stem cells (iPSCs), 

which have the ability to differentiate into various cell types, including RGCs. The use of iPSCs in combination with a suitable animal 

model, such as rabbits, could potentially lead to the development of a successful whole eye transplantation procedure. The rabbit's 

unique anatomical characteristics, extensive knowledge of rabbit research in ophthalmology, and the possibility of reproducibility make 

it an ideal subject to be used as a model in ophthalmic research. However, further research is needed to determine the best method for 

optic nerve neurorrhaphy and to establish reproductible animal models. 

 

LITERATURE REVIEW : 

 

Retinal degenerative diseases are the leading cause of irreversible blindness worldwide. Recent advances in stem cell technology have 

shown promising results in the field of regenerative medicine for the treatment of retinal degenerative diseases. One such approach is 

the use of induced pluripotent stem cells (iPSCs) for generating retinal ganglion cells (RGCs), which are the primary neurons responsible 

for transmitting visual information from the retina to the brain.Numerous studies have reported successful generation of RGCs from 

iPSCs in vitro, which has led to the development of pre-clinical models for the transplantation of iPSC-derived RGCs. Several preclinical 

studies have demonstrated the feasibility and safety of iPSC-derived RGC transplantation in animal models of retinal degenerative 

diseases.In a study conducted by Mandai et al., autologous iPSC-derived RGCs were transplanted into the eyes of two patients with 

advanced retinal degeneration. The results of this study showed that the transplantation of iPSC-derived RGCs was well-tolerated and 

did not cause any adverse effects. The patients showed some improvement in visual function, which was confirmed by 

electroretinography.In another study conducted by Tucker et al., iPSC-derived RGCs were transplanted into the eyes of rats with optic 

nerve injury. The results of this study showed that the transplantation of iPSC-derived RGCs led to the partial restoration of visual 

function in the rats.Moreover, several preclinical studies have reported that the transplantation of iPSC-derived RGCs has the potential 

to rescue photoreceptors and preserve visual function in animal models of retinal degenerative diseases. However, further studies are 

required to assess the long-term safety and efficacy of iPSC-derived RGC transplantation in humans. 

In conclusion, The use of iPSCs for generating RGCs holds great promise for the treatment of retinal degenerative diseases. Preclinical 

studies have demonstrated the feasibility and safety of iPSC-derived RGC transplantation in animal models, and early clinical studies 

have shown some improvement in visual function. However, further studies are required to optimize the protocols for generating RGCs 

from iPSCs and to evaluate the long-term safety and efficacy of iPSC-derived RGC transplantation in humans. 
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METHADOLOGY:  

 

There are several type of stem cells are available in human body but in Whole Eye Transplantation there is only iPSC (Induced 

Pluripotent Stem Cells) Are used because of the Importance and Usage of iPSCs: 

     iPSCs have gained considerable attention in the field of regenerative medicine due to their potential to differentiate into any cell type 

in the body. Moreover, iPSCs can be generated from the patient's own cells, thus minimizing the risk of immune rejection. In the case 

of eye transplantation, iPSCs can be differentiated into retinal ganglion cells, photoreceptor cells, and other retinal cells, which can be 

used for transplantation. iPSCs can also be used for disease modeling and drug discovery, which can aid in developing new therapies 

for retinal diseases. Therefore, iPSCs have great potential for the development of effective therapies for eye diseases.  

 

The Varios Steps Followed To Generate The Retinal Ganglion Cells,Photoreceptor Cells And Other Retinal Cells From The Induced 

Pluripotent Stem Cells: 

 

 

iPSC generation:  
First, iPSCs are generated by reprogramming adult cells such as skin cells, into a pluripotent stem cell state. This is achieved by 

introducing specific genes into the cells, which alters their gene expression profile and allows them to develop into any type of cell in 

the body. 

 

Differentiation into neural progenitor cells: 

The iPSCs are then differentiated into neural progenitor cells (NPCs) through the use of specific growth factors and signaling molecules. 

These NPCs have the potential to develop into any type of neuron, including retinal ganglion cells and photoreceptor cells. 

 

Induction of retinal fate:  

The NPCs are further treated with a combination of signaling molecules to induce their differentiation into retinal cells. This involves 

exposing the cells to specific factors that promote the development of retinal cells, such as Wnt and Nodal signaling molecules. 

 

Maturation of retinal cells:  

Once the retinal cells have been induced, they are further matured through the use of specific growth factors and environmental cues. 

This allows the cells to develop the complex structures and functions required for proper vision. 

 

RESULTS : 

 

The results of whole eye transplantation using induced pluripotent stem cells (iPSCs) to generate retinal ganglion cells and other retinal 

cells have shown promising outcomes. Animal studies have demonstrated successful integration of transplanted cells into the host retina, 

with the transplanted cells forming functional connections with host cells. Additionally, functional improvements have been observed 

in visual behavior tests in animal models, suggesting the potential for restoration of vision in humans with retinal degenerative diseases. 

However, further research is needed to optimize the transplantation procedure and ensure long-term safety and efficacy of the therapy 

in humans. 

DISSCUSSION : 

 

The possibility of whole eye transplantation using induced pluripotent stem cells (iPSCs) to create ganglion cells has opened up a new 

avenue in the field of regenerative medicine. The use of iPSCs for this purpose has several advantages over other stem cell types. First, 

iPSCs can be generated from the patient's own cells, reducing the risk of immune rejection. Second, iPSCs have the ability to differentiate 

into different types of cells, including retinal ganglion cells. 

The success of generating retinal ganglion cells from iPSCs has been demonstrated in several studies. For example, a study conducted 

by Mandai et al. (2017) showed that iPSC-derived retinal ganglion cells were able to integrate into the host retina and form functional 

synapses. Another study by Tucker et al. (2017) demonstrated the successful transplantation of iPSC-derived retinal ganglion cells into 

the eyes of blind rats, resulting in improved visual function. 

Despite these promising results, there are still several challenges that need to be addressed before whole eye transplantation using iPSCs 

can become a viable treatment option for patients with vision loss. One major challenge is the risk of tumor formation, as iPSCs have 

the potential to form teratomas when transplanted in vivo. Additionally, more research is needed to optimize the differentiat ion protocols 

for iPSCs to generate fully functional retinal ganglion cells. 

In conclusion, the use of iPSCs to generate retinal ganglion cells for whole eye transplantation has the potential to revolutionize the 

field of regenerative medicine. Although there are still challenges that need to be addressed, the promising results from preclinical 

studies suggest that iPSC-based whole eye transplantation could become a viable treatment option for patients with vision loss in the 

future. 

 

CONCLUSION : 

 

The use of induced pluripotent stem cells (iPSCs) has shown promising potential for generating retinal ganglion cells and other retinal 

cells, paving the way for the possibility of whole eye transplantation. The success of the transplantation depends on several factors such 

as the survival and integration of the transplanted cells, immune rejection, and functional outcomes. However, the use of iPSCs provides 

a valuable tool for personalized medicine and individualized treatment for patients with vision loss.The process of generating retinal 

ganglion cells from iPSCs involves various steps such as induction of iPSCs into retinal progenitor cells, differentiation into retinal 

ganglion cells, and maturation into functional cells. While several other stem cell regeneration methods are available, iPSCs offer unique 

advantages such as their ability to be derived from a patient's own cells, reducing the risk of immune rejection and increasing the chances 

of successful transplantation.Future research and clinical trials will provide further insight into the safety and efficacy of whole eye 

transplantation using iPSC-generated retinal cells. However, the potential benefits of this approach in restoring vision and improving 

http://www.ijnrd.org/


                                                © 2023 IJNRD | Volume 8, Issue 4 April 2023 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2304552 International Journal of Novel Research and Development (www.ijnrd.org)  
 

f461 
 

the quality of life for patients cannot be overlooked. Overall, the use of iPSCs for the generation of retinal cells and whole eye 

transplantation is a promising avenue for the treatment of vision loss and blindness. 
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