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Summary 

This report talks about the applications of embryonic stem cells in therapeutic research and the 

ethical implications surrounding it. It begins with an introduction that outlines the terms 

totipotency, morula, and blastomeres, and their relevance in stem cell research and 

therapeutics. It also briefly describes the reasons for ethical controversies surrounding this 

topic. 

The body of the report further talks in detail about the processes following fertilization, 

development of blastomeres and the formation of a morula. It talks about totipotency and 

pluripotency, and the major differences between totipotent and pluripotent cells. It gives the 

reader an idea of why totipotent cells are preferred for stem cell research. The report goes on 

to describe the therapeutic applications of totipotent cells for treating human diseases relating 

to tissue damage or organ failure. Finally, the report describes the controversies surrounding 

the use of embryonic stem cells for therapy as it implies destruction of the embryo to harvest 

the stem cells. 

The report concludes with a general consensus on the possibilities of using embryonic stem 

cells for therapy. It emphasizes the fact that if stem cell therapy can give a diseased patient a 

life filled with dignity it needs to be considered regardless of ethical considerations.  



[Student Name]  [Student ID] 

4 
 

EMBRYONIC STEM CELLS FOR THERAPEUTIC RESEARCH – THE ETHICAL STRUGGLE 

Introduction 

Totipotency is a feature of cells that give them the ability to differentiate into multiple cell 

types including embryonic and extra-embryonic cells. This property is observed in embryonic 

cells about 24 to 48 hours after fertilization. Following fertilization, the resultant zygote 

undergoes several cell divisions to generate precursor cells for developing different organs and 

tissues. At these stages, every individual embryonic cell has the capacity to generate an entire 

organism (Lu 2015). Due to this totipotent ability of embryonic cells, they are extremely 

attractive candidates for stem cell research and therapy. Especially in cases where there is 

extreme tissue or cell damage, these embryonic cells can be cultured in a laboratory and used 

for replacement or transplantation procedures (Bhat, Bhat and Kour 2004). However, as the 

totipotent cells are generated only after fertilization, there is a lot of controversy surrounding 

the ethical implications of the use of cells from a developing embryo (Caulfield et al. 2015). 

Early stages of embryonic development 

The early stages of fertilization and embryo development have often been compared to the 

building of a house, where cells and extracellular secretions form the building materials from 

which an entire organism is created. Once an egg is fertilized by a sperm, a zygote is formed 

which undergoes a series of cell divisions without corresponding increase in zygote size. The 

resultant cells are known as blastomeres. Eventually, the blastomeres clump together to form a 

structure called the morula, which has a distinct outer layer of epithelial cells enclosing the 

blastomeres. Further cell divisions and development result in the formation of a blastocyst 
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cavity within the morula, with movement of cells within the structure ready for differentiation 

into specialized cells (Pfeffer 2018). 

Totipotency and pluripotency 

The terms totipotency and pluripotency have been used extensively in medical research lately 

mainly because of the sheer possibilities of cells with these properties. It basically means that a 

single cell can develop into an entire organism if maintained in a suitable development 

environment. When a zygote undergoes the first cell division resulting in two blastomeres, both 

these cells are totipotent. This means that if these blastomeres are separated, each can develop 

into a complete organism and also produce extraembryonic structures (Condic 2014). 

Totipotency has been observed in the zygote upto the 4-celled stage. After this stage, the 

blastomeres are believed to gradually lose their totipotency and become more pluripotent 

(Mitalipov and Wolf 2009).  

Pluripotency in a cell refers to its ability to differentiate into multiple cell types. Pluripotent cells 

can give rise to cells belonging to the outermost layer or the ectoderm, middle layer or the 

mesoderm, or the innermost layer or the endoderm. However, it does not have the capability 

to develop into an entire organism as it cannot positionally organize an embryo. A normal 

human body too has several pluripotent stem cells in the bone marrow that participate in tissue 

or organ repair in the body (Mitalipov and Wolf 2009). 
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Applications of totipotent and pluripotent cells 

The most logical application of totipotent and pluripotent cells is in the field of therapeutics. 

From nerves to the brain, from the heart to the kidney, any type of cell or organ can be 

generated with the use of pluripotent cells. Extensive research has been carried out using 

mouse as the model organism and scientists have successfully been able to use pluripotent cells 

to regenerate myeloid and lymphoid cells in mice. Also, neural stem cells have been used to 

regenerate muscle cells under controlled conditions. Therefore, the use of pluripotent cells for 

therapeutic purposes has the potential to treat a considerable number of diseases through cell 

therapy and tissue regeneration. The most commonly used approach is to differentiate 

pluripotent cells into the desired cell type and then transplant these cells in the damaged 

tissue. Another approach is to directly transplant pluripotent cells into the damaged organ and 

induce its differentiation for restoring organ function. Both these approaches have proven 

promising for treating different types of diseases (Makhani and Siddiqui 2015). 

Regardless of the idealistic possibility of using stem cells to treat diseases, there are still several 

available valid therapeutic options such as tissue grafting or organ transplantation. However, 

these approaches often face the risk of graft or organ rejection if transplanted in an 

immunocompromised individual leading to severe immunological consequences. Hence, the 

use of pluripotent stem cells in the field of therapeutics is being aggressively pursued by the 

medical community to eliminate the wait for a suitable donor and the risk of immunological 

incompatibility between the donor and the recipient (Taylor, Bolton and Bradley 2011). 
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Ethical implications of using totipotent cells for therapeutics 

There is a lot of controversy among the people at large regarding the use of totipotent cells for 

therapeutics. Most people claim that in making use of totipotent cells, one has to destroy an 

embryo that under other circumstances could have developed into a normal human. In answer 

to this, some people argue that in this process the good outweighs the bad, and giving a 

diseased person the ability to live and function normally should be sufficient impetus to use 

totipotent cells for therapeutics. More than a decade of debate on this topic has not been able 

to resolve the issue of using embryonic stem cells (Condic and Rao 2010). 

An alternative to using embryonic stem cells that are totipotent is to use adult pluripotent stem 

cells. However, these cells are limited in their ability to generate different cell types and may 

not be entirely applicable or useful for all types of disease conditions. Despite the controversy, 

human embryonic stem cells are currently considered to be the gold standard for use in 

medical research for the purpose of therapeutics for lack of better alternatives. However, there 

are several legal regulations and ethical implications involved and scientists need to provide 

clear justification and lack of alternative approaches for using these cells in their study 

(Zacharias et al. 2011). 

Conclusion 

In conclusion, the applications of embryonic stem cells in the field of therapeutics are huge and 

several preliminary studies have proved to be very promising. However, stem cell research is 

only limited by people claiming that using embryonic stem cells imply the destruction of an 

embryo, which is akin to killing what could become a fetus. A lot of nations are divided in this 
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matter and there are no clear regulations for the use of embryonic stem cells for therapeutic 

research. In my opinion, when embryonic stem cells give a person the ability to lead a more 

functional and dignified life, it surpasses to a large extent the ethical consequences surrounding 

embryo destruction. 
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