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Among health professionals, ‘biology and genetic 
endowment’ is known to be one of the twelve key 
determinants of health.1 This determinant is, often jokingly, 
described as picking your parents, referencing the fact 
that many determinants of health can be altered to more 
favourable and healthful conditions, whereas genetics 
cannot. Individuals do not pick their parents and therefore, 
do not pick their genetic temperament. But, what if the 
reverse were possible, in that parents could pick their 
children? 

Designer Genes: A Discussion About Eugenics

Often discussed in science fiction novels and films (e.g. Brave 
New World and GATTACA), the notion of parents ‘picking’ 
their children and altering genetics is anything but new. This 
topic, known as eugenics, is the process of manipulating 
genes to conceive children that possess specific, desirable 
traits2. Eugenics has had a long and controversial history. 
Eugenics became greatly scrutinized during World War 
II, whereby the Nazis employed eugenics to justify the 
annihilation of millions of people2. Additionally, controversy 
surrounds the subject regarding beliefs of manipulation of 
nature (often deemed as ‘playing God’). However, principles 
of eugenics have assisted with genetic screening and 
counseling, as well as fetal gene manipulation; and gene 
therapy for adults suffering from hereditary disorders2. The 
aforementioned examples highlight eugenics utility, in that 
adults with debilitating genetic illnesses have the ability to 
improve their health and to potentially lead normal lives2. 
As well, couples considering conceiving children are able 
to know what to expect with their children and prepare for 
the appropriate care.

Three-Parents and A Little Baby

The study of eugenics has acted as the catalyst for a new 
concept, ‘Three-parent babies’ (TPBS). The procedure, 

referred to as three-person in vitro fertilization or 
mitochondrial replacement therapy (hereafter referred 
to as TPIVF/MRT), occurs when one female wishing to 
conceive carries mutated mitochondria in their egg cell. 
Thus, TPIVF/MRT involves transferring nuclear DNA from 
an egg with mutated mitochondrial DNA, to a donor egg 
containing healthy mitochondrial DNA3,4. Once the donor 
egg is fertilized by a male sperm cell, it is argued that the 
resulting embryo has three parents, in a biological sense, 
due to the addition of the healthy mitochondrial DNA from 
the donor egg, which is passed down along with the mother 
and father’s nuclear DNA3,4.

It’s All Down Hill: Negatives of TPIVF/MRT

There are notable downsides to TPBS, the first being that 
the science is very new, and the efficacy of TPIVF/MRT is 
unknown. Evolutionary biologist Klaus Reinhardt posits 
that issues could arise if DNA from different women proved 
to be incompatible3,4. Reinhardt cited several experiments 
in mice, fruit flies, and other animals in which combining 
nuclear and mitochondrial DNA from individuals from 
different genetic backgrounds sometimes led to early 
death, reduced reproductive ability, rapid ageing, or 
reduced growth3,4. However, this point was countered by 
another scientist, Shoukhrat Mitalipov, arguing that those 
experiments were mainly completed by combining strains 
of inbred animals; and in reality, species such as humans 
from different genetic backgrounds interbreed freely 
without ramifications3,4. Additionally, there are debates on 
whether or not the genetic make-up of children born as a 
result of TPIVF/MRT will affect their emotional well-being 
when they realize they differ from children conceived from 
two parents5. These arguments among scientists, as well as 
the ethical issues raised, evince the fact that the science is 
too new to fully understand the full effects. 

Up We Go: Benefits of TPIVF/MRT
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TPIVF/MRT has the potential to help hundreds of parents. 
Mitochondrial diseases affect one in 5,000 to 10,000 
live births, suggesting that in the United States alone, 
between 1,000 and 4,000 children are born every year 
with mitochondrial diseases6,7,8. Although there is much 
controversy surrounding the use and efficacy of TPIVF/MRT, 
it is important to recognize that the entire premise is to 
prevent mitochondrial disorders such as: diabetes mellitus 
and deafness, muscular dystrophy, and Leigh syndrome7,8.

According to psychiatry professor Robert Klitzman, TPIVF/
MRT will save lives, not rewrite biology9. Klitzman argues 
that the media misleadingly portrays TPIVF/MRT as 
producing children with three parents; and a more accurate 
parallel would be to organ transplantation: “If I receive a 
kidney from a donor, no one says that I then consist of two 
people. One kidney, weighing perhaps 1-pound, now rests 
in my 185-pound body and allows me to live. Similarly, to 
replace less than one out of every 100,000 bits of DNA in 
an individual with DNA from someone else makes no major 
difference to the recipient’s identity other than to allow 
him or her to survive” (paragraph 9).

Although many determinants of health can be indirectly 
altered to more favourable and healthful conditions, there 
is no direct control over genetics, which is why the notion of 
parents picking their children raises a variety of contentious 
scientific and ethical concerns. However, when the science 
of eugenics is strictly used to resolve debilitating genetic 
diseases, and to improve upon individuals’ quality of life, 
TPIVF/MRT can be a valuable method in – at the very least 
– aiding in the development of a healthy child. ¾
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