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Abstract. Mitochondrial replacement techniques (MRTs) have made headlines
as some countries have passed legislation permitting the creation of “three-
parent embryos” and because of the recent revelation that a child has already
been born following the use of these techniques. MRTs assist women with
severe mitochondrial disease to have children who are free from mitochondrial
disease. Essentially, the mitochondrial DNA of an ovum or embryo is removed
and replaced with the mtDNA of a donor. The purpose of this paper is to argue
that MRTs are ethically impermissible but greater regulation is needed. There
are five parts to this paper: (1) a brief history of mitochondrial manipulation,
(2) a description of the MRT process, (3) ethical arguments in opposition to
MRTs, (4) relevant counterarguments, and (5) a proposal for increased regu-
lation. National Catholic Bioethics Quarterly 16.4 (Winter 2016): 619-631.

Mitochondrial replacement techniques made headlines in February 2015 when the
United Kingdom became the first country “to approve laws to allow the creation of
babies from three people.”’ MRTs are meant to create what is colloquially known
as three-parent embryos. The purpose of this technology is to assist women with
severe mitochondrial disease to have children without the disease.” Essentially,
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the mtDNA (mitochondrial DNA) of an ovum or embryo is removed and replaced
with the mtDNA of a donor.® The first report of a baby born by this technique was
made public in September 2016.* While the United Kingdom has a tendency to pass
legislation regarding assisted reproductive technologies before other nations, in
February 2016, American ethicists also argued that in limited circumstances
MRTs would be ethically permissible.’ The purpose of this paper is to argue that
MRTs are ethically impermissible and that, if the research continues, greater regulation
isneeded. This paper has five parts: (1) a brief history of mitochondrial manipulation,
(2) a description of the MRT process, (3) ethical arguments in opposition to MRTs,
(4) relevant counterarguments, and (5) a proposal for increased regulation.

Brief History of
Mitochondrial Manipulation

Mitochondrial manipulation is not a new technology. In the late 1990s and early
2000s, fifty-eight children were born through a technique that injected “mitochondria
from a younger woman’s eggs into the eggs of older women, effectively creating
babies born with genetic material from three people.”® A small amount of cytoplasm
(containing mitochondria) from a younger woman’s ovum was injected into the
intended mother’s ovum.” The purpose of these injections was to increase the success
rate of IVF. Subsequently, in 2001, the FDA “informed IVF clinics that using a third
person’s cytoplasm—and the mtDNA therein—would require an Investigational New
Drug application.” The FDA asserted jurisdiction, claiming that the technology was a
drug, and the subsequent application was never approved.® One of the considerations
for denying approval was the presence of “genetic abnormalities such as a missing
X chromosome in a fetus created with the technique.””® Moreover, many children who
were born using this technique remain undocumented and have not been tracked. Of
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those children who have been tracked, at least one does not have genetic material
from the cytoplasm donor, and two have genetic ties to three parents.'°

In 2013, the FDA also asserted jurisdiction over OvaScience’s Augment
procedure, in which mitochondria from a woman are inserted into her own ova to
“revitalize” them. The FDA deemed this a form of genetic therapy that required an
investigational new drug application. As a result, OvaScience halted development
of Augment in the United States and began using the technique abroad. At least one
birth has been reported following its use."

The FDA took a more proactive approach to three-parent embryos. In February
2016, the Institute of Medicine published a report titled Mitochondrial Replacement
Techniques: Ethical, Social and Policy Considerations." The report, sponsored by the
FDA, resulted from a study conducted by prominent bioethicists, physicians, lawyers,
and scientists regarding the ethical feasibility of MRTs. The committee concluded that
investigative studies of these therapies are permissible as long as specific conditions
are met. The report highlights many of the ethical issues and federal concerns with
MRTs, but fails to comprehensively address the effect of MRTs on parentage laws. "

While an extended discussion is outside the scope of this paper, several legal
parentage questions would have to be adequately addressed prior to permitting MRTs.
Legal parentage in the United States is granted through genetic or gestational ties to
children as well as through intention.'* Historically, children had two legal parents:
a legal mother and a legal father. Legal parentage was granted either through state
law or through the Uniform Parentage Act. With the advent of nontraditional family
structures and the legalization of same-sex marriage, individual states have had to
amend their traditional notions of a legal father and legal mother to allow for two
legal mothers or two legal fathers.'* Generally, states are still reluctant to recognize
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three legal parents, although a small but growing number of courts and legislative
bodies have done so.'

Lastly, while the bioethics committee suggested that MRTs may be ethically
permissible, Congress’s 2016 budget bill prohibits the government from funding
“research in which a human embryo is intentionally created or modified to include
a heritable genetic modification”—that is, any experiment that genetically alters a
human embryo.'” Additionally, the Dickey—Wicker amendment “prohibits federal
funds being used for any research in which a human embryo is either created for
research purposes or destroyed as part of the research.”!®

Mitochondrial Disease and the MRT Process

Before describing MRTs, it is important to understand what mitochondrial
diseases are. Essentially they “occur when mitochondria fail to produce enough
energy for the body to function properly.”!” This results from a mutation of either
nuclear DNA or mitochondrial DNA.?° Mitochondrial diseases vary in severity and
can affect a variety of cells, including those of the eyes, ears, brain, nerves, muscles,
heart, and other organs. Additionally, if mitochondria do not behave normally, they
may cause secondary mitochondrial dysfunction leading to other diseases, including
Parkinson’s, Alzheimer’s, Lou Gehrig’s, autism, cancer, and diabetes.

As stated earlier, mutations are responsible for some mitochondrial diseases, but
the remainder are due to genetic inheritance. Mitochondrial disease can be inherited
in three ways, by autosomal recessive, autosomal dominant, or mitochondrial inheri-
tance. For a child to inherit an autosomal recessive condition, both parents must be
carriers, and the child must receive a copy of the mutated gene from each. Because
each parent may pass on a normal or a mutated gene, every child born to these parents
has a 25 percent chance of inheriting the condition. For a child to inherit an autosomal
dominant condition, only one parent needs to be a carrier, and the child receives the
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mutated gene from that parent. Each child of a parent with an autosomal dominant
condition, then, has a 50 percent chance of inheriting it. Mitochondrial inheritance
is different: here, a mother has a gene mutation in her mitochondrial DNA, which is
passed directly to all her children.”!

As scientist Maureen Condic explains in a white paper on MRTs, the inheritance
of mitochondrial disease may be prevented in three ways: by maternal spindle trans-
fer, pronuclear transfer, or embryo cell nuclear transfer. Maternal spindle transfer
replaces the nucleus of a donor’s egg with the nucleus of the intended mother’s egg.
This results in an ovum that has the nDNA (nuclear DNA) from the intended mother
(the women with mitochondrial disease) and the mtDNA from the donor. The ovum
is then fertilized with sperm from the intended father or from a donor. Pronuclear
transfer involves the creation of an embryo from two other embryos. The first is
created from the ovum and sperm of the intended parents or the intended mother
and a sperm donor, and the second is created from a donor ovum and donor sperm.
Pronuclei (early-stage nuclei containing the nDNA of the embryo) are removed
from both embryos, and a third embryo is produced by transferring the pronuclei
from the intended parents’ embryo into healthy cytoplasm from the donor embryo.
Lastly, embryo cell transfer uses sperm from either the intended father or a donor
to fertilize an ovum from the intended mother (the individual with mitochondrial
disease), and the embryo is allowed to develop for a couple of days. A nucleus from
one of the embryo’s cells is then used to replace the nucleus of a donor egg cell,
creating a cloned embryo with healthy mitochondria.

Notably, the American ethics committee approved both maternal spindle transfer
and pronuclear transfer as potentially viable options for the creation of three-parent
embryos.?* All three techniques use mtDNA from a donor, nDNA from the intended
mother, and sperm from either the intended father or a donor.

Ethical Arguments in Opposition to MRTs

While MRTs may give women the opportunity to have genetically related
children who will not inherit their mitochondrial diseases, there are several
ethical arguments against these practices. In this portion of the paper, I will
discuss (1) medical risks associated with the procedures, (2) informed consent concerns,
(3) resource allocation issues, and (4) the effect MRTs will have on the assisted
reproductive technology market. I have excluded a discussion of the ethical and moral
permissibility of destroying embryos, as this debate, while important, is applicable
to many reproductive technologies that do not use MRTs. It is important to note,
however, that the potential destruction of embryos raises significant ethical questions
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about duties to future persons as well as the rights of embryos.?* Additionally, I will
not argue that one form of MRT is more ethically permissible than another, but will
note that the manipulation of ova rather than embryos poses fewer ethical quandaries.

Medical Risks Are Too Dangerous

Potentially the most persuasive argument against MRTs is based on the medical
risks associated with the procedure. Medical risks exist for the intended mother, the
ova donor, a gestational surrogate (if used), the embryo, and the children he or she
may have after reaching adulthood. The medical concerns are mostly speculative at
this time, because the limited available data, which come mostly from nonhuman
studies, are inconclusive about the safety of these procedures.” Importantly, studies
conducted with mice have shown an increase in exhaustion as well as a change in
learning capabilities and behavior in mice with mismatched nuclear and mitochondrial
DNA.* Moreover, the data on human zygotes and embryos are unclear because the
subjects were abnormally fertilized, as they were unipronuclear and tripronuclear.?’

While these embryos may be gestated by the intended mothers, it is also possible
that surrogates will be employed. As a result, it is important to acknowledge potential
health risks to both groups of gestating women as well as both groups of ova donors.
As with other IVF procedures, the intended mother and the ova donor will have to
undergo ova retrieval so that the intended mother’s nDNA can be removed from her
ovum and placed into the ovum with healthy mtDNA. Ova retrieval involves two
main steps: In the first, the woman ingests a number of drugs to stimulate her ovaries
and mature the ova; then clinicians retrieve the ova. Retrieval is typically done by
transvaginal ultrasound aspiration, in which a needle inserted through the vagina
punctures the ovary to retrieve matured ova.”® Potential side effects of this process
include bruising, nausea, allergic reactions, injury to adjacent organs, infection,
and ovarian hyperstimulation syndrome, which in rare cases can lead to blood clots
and kidney failure.”?
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If the intended mother also wishes to gestate the embryo, she must undergo
an additional drug regimen to prepare her uterus for embryo transfer.>* Notably, this
process increases the risk of ectopic pregnancy.®! If a surrogate gestates the embryo
instead, she will face this risk as well.

An additional concern for gestational surrogates is possible health effects from
maternal—fetal cell exchange—the movement of fetal cells across the placental barrier
and into various tissues (such as the brain and muscle) of her body. This means that
DNA from the growing fetus will be present in the gestational mother. Similarly, cells
crossing from the gestational mother to the fetus may cause tumors.*> The sharing of
cells between a fetus and its genetic mother, however, does not pose the same risks,
because they share DNA. With MRT, though, even if the intended mother gestates the
fetus, mtDNA from the donor may cross the placental border into the mother’s body.

In additional to the risks of maternal—fetal cell transfer, there are generally four
categories of concern regarding the embryo: (1) epigenetic harm caused by nuclear
transfer, (2) mitonuclear mismatch, (3) other effects that mitochondria may have on
the developing embryo, and (4) carryover mutated mtDNA.** The main worry over
epigenetic harm is that “the nuclei of oocytes from mothers carrying mitochondrial
mutations will have been exposed to such mitochondria during the period of egg
maturation, which is a period of intense epigenetic activity.” As a result, it is fore-
seeable that “imprinted genes ... may later contribute to pathology.”** Mitonuclear
mismatch means that the mtDNA and the nDNA might not appropriately communicate
with one another, resulting in health consequences. If the donor and the intended
mother are related, it is predicted that there would be lower instances of mismatch.*
Another concern is that the role of mitochondria may have been underestimated—
that, in fact, they provide more than energy to the cell and “influence some of the
most important aspects of human life—from memory and ageing to combating stress
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and disease. Mitochondria even have influence over the DNA in your cell nuclei,
and they change and evolve during your lifetime.” Lastly, carryover mutated mtDNA
means that MRTs could “cause the very mitochondrial diseases the techniques are
designed to prevent.”?’

Lastly, the offspring of individuals created through MRTs may experience
adverse health effects. While the Institute of Medicine’s report insists that initially
only male embryos may be gestated, to avoid adversely affecting the germ line, using
MRTs for both female and male embryos may have implications for future genera-
tions.*® Other American scientists have argued that MRTs will “irreversibly alter
the human germline.”’ The long-term medical effects are unknown. Foreseeably, the
modified DNA of any child born through MRTs could affect subsequent generations.

While there are potential medical consequences for the women who participate
in MRTs, arguably the greatest health risks will be faced by the embryos and by
future generations. As will be addressed, the most persuasive arguments in support of
MRTs are that individuals have the right to choose autonomously to procreate in this
way and that the assumption of potential risks is an extension of their autonomous
decision-making capacity. There are some procedures, however, to which individuals
should not be able to consent, because they are simply too risky.

Informed Consent Concerns

Mitochondrial replacement techniques raise several informed consent concerns,
including each participant’s ability to understand and consent to the procedures.
These participants are (1) the intended mother, (2) the gestational surrogate, (3) the
intended father, (4) the sperm donor, (5) the ova donor, and (6) the embryos. While
informed consent is the ideal in medical practice, it is not always achieved because
of the criteria that must be satisfied. Studies consistently show that individuals do not
fully comprehend what they are consenting to and that they have unrealistic expec-
tations regarding a procedure’s outcomes.*’ In the context of three-parent embryos,
additional concerns about emotional ties arise because of the nature of the procedure.
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While both intended fathers and intended mothers may have to consent to
the creation of three-parent embryos, the woman will arguably be responsible for
consenting to the procedure, considering that (1) she will most likely gestate the
embryo, and (2) current MRTs focus on replacing her mtDNA. When informed
consent is obtained from the intended mother, three issues need to be addressed:
(1) her ability to consent to risky medical procedures, (2) her emotional desire to
have a child, and (3) her understanding of potential long-term consequences.

Compared to the sperm provider and the ova donor, the intended mother bears
significantly greater risk and responsibility. First, while both she and the ova donor
must consent to undergoing the ova retrieval process, the intended mother is in
most cases the one accepting the risks associated with gestation and consenting to
the creation of the three-parent embryo. Given the limited data, it may be difficult
for her to accurately consent to these procedures. Another concern, especially with
the intended mother, is that her emotional desire to have a disease-free child may
unduly motivate her to consent to the creation of the embryos. This is not to suggest
that women cannot consent to procedures in which they are emotionally invested,
but the desire to have a disease-free child to whom she is genetically tied arguably
makes obtaining truly informed consent difficult, if not impossible. Intended moth-
ers cannot consent objectively. Moreover, the intended mother bears the burden of
consenting to a procedure that may, in fact, have negative health consequences for
her future child. While several of these concerns are relevant in other assisted repro-
ductive technologies, the limited data as well as disease prevention make obtaining
informed consent from intended mothers more difficult.

Some controversies over the use of gestational surrogates are outside the scope
of this paper, including risks of exploitation and the unequal bargaining power
between gestational surrogates and intended parents. I focus here on informed consent
concerns.*' Studies report many instances in which gestational surrogates have not
understood their contracts, have not understood the language their contracts were
written in, and have not had access to adequate legal counsel.** These concerns are
only amplified in the use of three-parent embryos. If gestational surrogates already
have difficulty understanding risks associated with typical surrogacy arrangements,
they are likely to have greater difficulty consenting to the gestation of embryos with
three genetic parents.

If the intended mother enters into a three-parent arrangement with the intended
father, he should be a part of the consent process. Notably, he may be the sperm
generator or the legal father of the future child. In every case, he should be required
to consent to the procedure. Like the intended mother, the intended father may have
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difficulty understanding the medical risks and may oppose a procedure that could
harm the child created by MRT.

Both the ova donor and a potential sperm donor also need to be considered
in these arrangements. The ova donor should undergo a consent process similar to
that of the intended mother during the ova retrieval process. She should understand
the risks associated with the hormones needed to induce ovulation as well as the
risks posed by transvaginal aspiration. As with gestational surrogates, difficulties
with obtaining consent may arise with ova donors, as they may be influenced by the
payments they will receive and may have significantly less bargaining power than
either the individuals or clinics purchasing their ova.** Sperm donation, while less
medically risky, raises some of the same concerns about unduly inducing men to
donate their sperm in exchange for financial compensation. Aside from the typical
consent concerns, anonymous donors do not know what happens to their gametes
after donation. Arguably, they may not want their gametic material to be used for the
creation of three-parent embryos. As a result, fertility clinics would need to explicitly
inform donors that their gametes could be used in these experimental procedures. In
known-donor situations, this may be of less concern; however, it is still necessary
that the donor comprehends the risks.

Lastly, it should be acknowledged that while embryos cannot consent to their
creation, questions about whether intended parents should be able to consent to
the creation of embryos using risky procedures are open to ethical debate. Most of
this debate centers on duties to future persons, often referenced as the non-identity
problem.* While it is extremely difficult to argue that an embryo is better off
not existing than existing, some would argue that intended parents have a duty to
not subject their future children to the undue risks posed by MRTs. Opponents of
this concern would argue that individual autonomy permits intended parents to cre-
ate children by the use of MRTs: given that the animal data are highly inconclusive
and that individuals can create families by a variety of means, intended parents who
use MRTs are not exposing their children to extraordinary risk. In light of the sheer
number of parties involved in the creation of three-parent embryos as well as the
medical risks and emotional ties associated with consenting to this practice, gaining
truly informed consent is extremely difficult if not impossible.

Resource Allocation

Some general concerns with experimental procedures are (1) whether resources
should be spent on a given protocol and (2) who should fund it. Since Congress has
prohibited governmental funding, MRT procedures, if permitted by the FDA, would
have to be privately funded. One of the largest concerns is that from a utilitarian
perspective, investing in MRTs benefits a very small portion of the population. As
Jeffrey Kahn highlights, only a few hundred individuals in the United States would
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Network, accessed January 10, 2017, http://www.cbc-network.org/.
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even be eligible to use these technologies, as the condition and the odds of severe
mitochondrial defects are rare.* Conceivably, the procedure’s resource cost is greater
than its benefit to a few hundred individuals. Additionally, MRTs circumvent and, in
theory, could eventually eradicate mitochondrial disease. They are not in fact treating
mitochondrial disease. Arguably, resources should be spent on curing, not bypassing,
disease. If MRT research is privately funded, additional concerns arise about insur-
ance coverage as well as adverse-event protections. The United States offers very
weak protections for individuals who experience an adverse event after engaging
in experimental research.* If the research is government funded, there is likely to
be significant discord, since many taxpayers believe that experiments on embryos
are morally impermissible. Given the common practice of assisted reproduction in
the United States, which is generally paid for out of pocket or through an employee
compensation package, it is reasonable to expect that individuals who wish to undergo
MRT treatments would pay for it in the same ways.*’

Relevant Slippery Slope Concerns

While slippery slope arguments are fallible, because the permissibility of any
given procedure will not necessitate a “jump” to another procedure, it is important
to address the effect MRTs could have on assisted reproductive technologies. MRTs
raise the question about the permissibility of other forms of genetic manipulation,
especially in the context of eradicating disease. However, defining the difference
between disease and enhancement further complicates the ethical debate surrounding
genetic engineering. Moreover, if only the gestation of male embryos is supported, as
recommended by the authors of the National Academies report, additional concerns
about sex selection arise. Lastly, like all assisted reproductive technologies, MRTs
could create an additional divide between the wealthy and the poor, since only the
wealthy are likely to have access to such techniques and the ability to pay for them.
While some of these concerns are secondary to the ethical permissibility of MRTs,
they should be fully analyzed before the techniques are permitted in the United States.

Relevant Counterarguments

While unknown and known medical risks, obstacles to informed consent,
concerns about resource allocation, and slippery slope concerns preclude the use of
MRTs, three counterarguments should also be considered, namely, (1) autonomy,
(2) beneficence, and (3) the advancement of science.

45. William Brangham, “Three-Parent DNA Treatment for Rare Defect Raises Debate,”
PBS NewsHour, February 3, 2016, http://www.pbs.org/.

46. See “Protection of Human Subjects” in the Code of Federal Regulations, specifi-
cally, 22 CFR §225.101.

47. Katarina Lee, “A Comparison of Canadian and American ART Law,” Voices in
Bioethics, October 14, 2015, http://voicesinbioethics.net/.
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Autonomy

The strongest argument in favor of MRTs maintains that individual autonomy
should be protected. The four traditional bioethical principles promulgated by Tom
Beauchamp and James Childress are autonomy, beneficence, non-maleficence, and
justice. If a given medical or research practice accords with these principles, it gener-
ally is considered ethically permissible. Autonomy, or “the obligation to respect the
decision making capacities of autonomous persons,” has become the most highly
regarded of these principles.* Thus, the argument goes, if consenting adults decide to
create embryos using MRTs, then scientists, medical researchers, and ethicists should
support their decision. Proponents argue that this is especially true in this situation,
since for a woman with mitochondrial disease, MRTs provide the only opportunity
for her to have a healthy child who is genetically related to her.

However, autonomy has limits. Generally, autonomous choices are permissible
if the individual can consent and the decision does not harm the individual or others.*
As argued above, gaining truly informed consent from all parties involved in MRT
procedures is difficult if not impossible, and considering the medical risks to both the
gestating mother and the child, the autonomy argument is not persuasive. Moreover,
as mentioned above, the creation of embryos in a laboratory setting is rejected on
moral grounds by many ethicists, including those in the Roman Catholic tradition.

Beneficence

Beneficence, or the “obligations to provide benefits and to balance benefits
against risks,” is the second most compelling argument for permitting MRTs.*® Mito-
chondrial diseases are terrible life-altering diseases that may result in death. Using
MRTs will conceivably eradicate these diseases from the population, and eradicating
disease provides a benefit to future children as well as to society. Moreover, propo-
nents argue that society has an obligation to assist individuals in having children, as
procreation is a natural human function.

While eradicating disease is clearly a benefit, the beneficence argument is not
compelling because (1) the benefit of eradicating disease does not clearly outweigh
the potential risks of MRTs; (2) practically, for inheritable mitochondrial defects to
be eradicated, everyone with the condition would have to undergo MRTs or refrain
from having children; (3) the MRT process is arguably eugenic, because it does not
treat a disease but simply breeds it out; and (4) individuals have other opportunities
to become parents.

48. T.L. Beauchamp, “Methods and Principles in Biomedical Ethics,” Journal of
Medical Ethics 29.5 (October 2003): 269, doi: 10.1136/jme.29.5.269.

49. See Andrew G. Shuman and Andrew R. Barnosky, “Exploring the Limits of
Autonomy,” Journal of Emergency Medicine 40.2 (February 2011): 229-232, doi: 10.1016/j
Jjemermed.2009.02.029; and Rebecca L. Volpe et al., “Exploring the Limits of Autonomy,”
Hastings Center Report 42.3 (May—June 2012): 1618, doi: 10.1002/hast.46.

50. Beauchamp, “Methods and Principles in Biomedical Ethics,” 269.
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Advancement of Science

A less compelling argument in favor of MRTs is that the development of this
technology is a positive scientific advancement. Not only will the technology help
eradicate disease, but it also may aid further scientific advancement. Its development
could provide insight into how genetic manipulation can be used to eradicate other
diseases. Additionally, it will provide valuable information about the interactions
between nDNA and mtDNA. Lastly, MRTs, if deemed safe and efficacious, may enable
individuals to create children with genetic ties to three parents without a medical need.
For example, female homosexual couples may wish to create a child that has genetic
material from both partners. While scientific advancement is generally a positive goal,
itis not a sufficient condition for permitting a practice that has significant medical risk.

Potential Policy

While I have argued that MRTs are ethically impermissible because of concerns
about medical risk, informed consent, and resource allocation, as well as secondary
ethical concerns, [ acknowledge that if experiments in the United States begin, there
will need to be significant regulation in order to protect those that wish to partake in
this practice. Factors that should be adopted in a policy include (1) stringent selec-
tion criteria, (2) vigorous informed consent, (3) private payment for the procedure,
(4) rigorous follow-up, and (5) strict government oversight.

To mitigate some of the ethical problems with MRTs, stringent selection criteria
must be adopted, which means that participants must have a severe enough mitochon-
drial defect to warrant the use of this technology. Moreover, other factors, including
the health and age of the intended mother, should be considered as well. Gestational
surrogates should not be used. Finally, psychologists should appropriately screen
participants. All parties should have to undergo a vigorous informed consent process,
including educational testing to confirm that participants understand the medical
risks they are assuming. Explicit consent would have to be gained from the intended
mother, intended father, ova donor, and sperm donor. To avoid concerns about the
use of public funds to pay for these procedures, only private funds should be used.
There should be significant follow-up throughout the process as well as screening
and data collection as the children grow. This information should be documented and
published. Lastly, the FDA or another government body should oversee the clinics that
provide MRTs to ensure that the clinics and the researchers abide by best practices.

While MRTs provide an opportunity for women who have severe mitochondrial
diseases to have healthy genetically related children, the risks and ethical concerns
outweigh the potential benefits. While [ am sympathetic to women who are fearful of
passing on a genetic defect, there are other mechanisms for them to become parents,
as through ova donation or adoption. Nevertheless, given the ongoing efforts to make
these procedures legitimate, they need to be regulated. The U.S. government has to
assert jurisdiction over the practice and provide very clear regulations for its use.
While MRT issues are likely to be a problem in the United States in the future, ethicists
and regulators need to create policies now, prior to the beginning of human trials.
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