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School, commented on the results: “Their study should be a 
stern warning to any practitioner who thinks the technology 
is ready for testing to eradicate disease genes.”1 

Concerning this experiment’s test subjects, the Chinese 
scientists stated that the studied embryos were non-viable, 
meaning that they were defective and would not have been 
able to develop into an adult human.1 They argued that test-
ing on these specimens was ethical because they would have 
been discarded anyway.5,7,8 However, despite the marginal suc-
cess of their initial experiment and the brewing controversy 
between scientists of different cultures and backgrounds, the 
Chinese researchers have continued to express interest in such 
research in hopes of determining a more effective method.5

When interviewed by the New York Times, Zhai Xiao-
mei, a member of China’s 
National Medical Ethical 
Committee, said, “Inside 
China, there are people who 
are opposed to international 
standards, citing cultural dif-
ferences. This force is actually 
quite powerful sometimes.”8 
One of these cultural differ-
ences is religion. Deng Rui, a 

medical ethicist at Shanxi Medical University, said to the New 
York Times, “Confucian thinking says that someone becomes 
a person after they are born. That is different from the United 
States or other countries with a Christian influence, where 
because of religion they may feel research on embryos is not 
ok.”8 Other cultural differences such as abortion laws and the 
one-child policy also have an effect on the ethical view of con-
ducting research on embryos. Despite the apparent discrep-
ancy in perceived acceptability of embryo research between 
countries, many people from around the world fear that the 
Chinese are quickly taking their research too far and that 
undesirable consequences could arise.

Researchers from around the world are attempting to 
come to an international consensus on human gene modifi-
cation research. The Hinxton Group, an international ethics 
consortium of scientists and policy experts focused on stem 
cells, stated that in order to answer some important scientific 
questions, much more research must be done.6 Although its 
members agree that CRISPR/Cas9 is not yet ready for clini-
cal use, they said that it could become a “morally acceptable” 
technology in the future.6 To make this possible, strict regu-
lations would have to be put into place in order to control 
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THE ETHICAL DEBATE SURROUNDING EMBRY-
onic gene modification has been brought to the fore-
front in recent months due to recent research. Sparked 

by the seemingly innocent thought of preventing the passage 
of genetic diseases to children, the discussion of gene modi-
fication took a sharp turn when it focused on the problem 
of unethical uses like creating “designer babies.”2 For a long 
time, this was merely food for thought; However, last April 
gene modification became a reality when a group of Chinese 
scientists found that they could effectively modify a human 
zygote at a genetic level (although their procedure is still in 
need of improvement).5 Now that researchers know this sort 
of modification is feasible, much more time and effort has 
gone into assessing the different possibilities of gene modifica-
tion.6,9 However, a difficult 
question arises with the 
advent of such new capa-
bilities: Ethically, should 
we be allowed to change 
the genes of another per-
son and the future of their 
lineage? Embryonic gene 
modification may have 
some benefits, but the 
social and ethical impacts clearly indicate that it should not 
be put into practice.

In March, a team of American scientists requested 
researchers around the world to refrain from using embry-
onic gene modification on humans.7,8 They argued that there 
is not yet an understanding of all the possible complica-
tions that could come from the procedure, and that there 
are no ethical test subjects.8 However, a group of scientists 
in China went against the wishes of the United States and, 
less than a month later, published in Nature magazine that 
they had established a method of changing a gene in a human 
embryo.1,7 While studying beta-thalassaemia, a life-threaten-
ing blood disorder, the team discovered that their technol-
ogy was able to eliminate an important risk gene for the dis-
ease.5,6 The gene-editing technique they used, CRISPR/Cas9, 
is able to target a specific genetic sequence in a cell and then 
replace it with a different gene of interest.5,6 To the satisfac-
tion of many American scientists, the leading researchers on 
the project agreed that the technology was not ready to be 
used outside of testing.8 It still needs modification to even 
be considered usable in a clinical setting due to the results 
of the experiment: First, only a few of the 86 tested embryos 
were able to have a gene successfully replaced; and second, 
there were also some undesirable changes in other genes.1,8 
Dr. George Daley, a stem-cell researcher at Harvard Medical 
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the use of the technology. While some argue that continued 
research could lead to life-saving technologies, others argue 
that it could lead to “designer babies.”1,3,6 Thus, boundaries 
would have to be set in order to prevent misuse of the tech-
nology, such as making physical alterations to babies that are 
medically unnecessary. 

At first glance, the idea of eliminating the transmission 
of a disease risk gene seems ideal. For future parents who are 
carriers of a genetic disease like cystic fibrosis, the decision to 
try to have a child can feel extremely scary and selfish – but 
this fear could be eliminated if the risk gene were deleted in 
their offspring. Men who are genetically infertile and have a 
child via in vitro fertilization still pass on their infertility to 
their sons – but they may not have to if gene modification 
were to become mainstream.2 People who are at high risk for 
genetic cancers could sleep soundly knowing that their chil-
dren would not have to endure a life full of hardships due 
to their parents’ genetic makeup. In all, the chance to have a 
baby without the risk of transmitted genetic disease would be 
worth the side effects for many people.

However, there are some consequences that are consid-
ered by many to be worse than any benefit. The basis for argu-
ments against using the newly discovered gene modification 
technology is that, as with other scientific advancements, it 
would be taken too far and cause more harm than good.2,3 
People would begin to choose the future characteristics of 
their child – starting by erradicating disease, but eventually 
eliminating all undesirable qualities (even ones that are not 
medically urgent). Because there are other options to prevent 
the known transmission of a disease to a child (i.e. adoption, 
sperm or egg donation, or prenatal testing), many people 
view gene modification as an unnecessary evil.3 

Mainstream genetic modification could also begin a new 
era of discrimination and stereotyping.3 A parliamentary 
briefing for the 2008 Human Fertilisation and Embryology 
Bill established a list of social reasons why gene modifica-
tion is unethical, stating that people with existing disabili-
ties would be looked upon differently. Rather than making 
accommodations for disabled people, society would be less 
accepting as the next generation may not include them.3 In 
essence, the entire concept of humanity would change as 

people would have the freedom to simply create the future 
generation rather than leaving it up to the chance of nature.

An additional issue is that of germ-line therapy: modify-
ing all future generations by making a genetic change to an 
individual.4 According to Burke K. Zimmerman, Ph.D, “The 
argument is put forth that it is the moral obligation of the 
medical profession to make available to the public any tech-
nology that can cure or prevent pathology leading to death 
and disability, in both the present and future generations.”9 
Is this an ethical approach to medicine? Since those affected 
are not yet born, they have no say in whether or not they 
want this change in their genetic makeup.4 Furthermore, the 
potential long-term consequences could be severe, particu-
larly in future generations.4 Because no one has ever made 
a significant genetic change to a human embryo, the results 
of this interference have not been observed – and it would 
be impossible to predict the possible outcomes without many 
years of longitudinal study after the successful modifica-
tion of the first embryo.9 Putting the future at risk may seem 
worth it to some, but for others, it cannot possibly be ethical.

The recent international discoveries have put an emphasis 
on the ethical debate of whether or not human gene modifi-
cation should ever be allowed in a clinical setting, and even 
whether or not research on the matter should be allowed to 
continue. Due to the results of the newest studies, this tech-
nology is no longer just a “what-if” scenario – it is now reality. 
Although the methodology requires many technical improve-
ments in order to even be considered for clinical use, its theo-
retical and practical possibilities are concerning. If additional 
research is allowed, it may soon progress to implementation 
in viable human embryos and onward to mainstream prac-
tice. An international discussion is on the horizon and scien-
tists everywhere need to think about what consequences their 
“next-generation” technology could have. Ultimately, the bio-
logical and ethical consequences of using this new technology 
in humans could be detrimental to society as a whole. Con-
trolling the use and research of the technology is vital to pre-
vent a serious change to a new and “improved” society where 
humans are no longer created in a natural way.
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