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Addressing challenges in
developing and implementing
successful in vitro fertilization
in endangered species: an
opportunity for humanity to
‘‘give back’’

Thousands of wild animal species on our planet are threat-
ened by extinction. This is due to a variety of factors pri-
marily caused by humans, including loss of habitat,
pollution, and over-exploitation (hunting to extinction).
The primary goal of animal conservation is the mainte-
nance of biodiversity, since the loss of any one species
can disrupt the functioning of an entire ecosystem. Broad
knowledge and understanding of reproductive physiology
can help overcome fertility issues in these species. For
example, we may be able to enhance natural mating in
the wild, or in conservation centers. However, mating in
captivity is not successful in many species or is impossible
because the best genetic matching pairs are not in the same
location. It is here that in vitro fertilization may be able to
circumvent these mating difficulties and help maintain
genetic diversity, especially in small, endangered animal
populations (1).

Whereas most human medical treatments rely on pre-
liminary animal experimentation and modeling, the notable
exception to this rule is the practice of IVF. Since the birth of
Louise Brown, virtually all clinical advances in IVF have
been tested directly in humans. It is clear that the clinical
experience in the human model is far greater than that in
other species. Since we now find ourselves in a situation
where other species might benefit from this experience,
this gives humanity an opportunity to ‘‘give back’’ to the an-
imal kingdom the benefit of the knowledge that we have ac-
quired over the past 40 years in the treatment of human
infertility.

Most wildlife infertility syndromes still have to be deci-
phered and valuable lessons can be learned from human
reproductive medicine. In fact, reproduction has been
adequately described in only about 250 species, with most
of this knowledge concentrated in mammals and birds. For
example, molecular causes of reproductive aging are largely
unknown and likely diverse among species. Since reproduc-
tive aging is observed in captive wild species as well as hu-
mans, studies to prolong the reproductive life span in
humans can likely also benefit wildlife (1).

Applying assisted reproduction to support the conser-
vation of rare and endangered species was originally
explored in the 1980s based on successes of these tech-
niques in livestock species and humans (1). More than
35 years later, healthy offspring have been produced by
artificial insemination or embryo transfer in no more
than 50 wild species. It has often been difficult to progress
from first births to repeated successes (2, 3). Except for a
handful of mammalian species, primarily the giant
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panda and the black-footed ferret, assisted reproductive
technologies have not been broadly implemented and in-
tegrated into the management of rare and endangered
populations. In addition, resources allocated to basic
reproductive biology remain scarce (4) and too few inves-
tigators and specialized spaces are available for this
research.

Knowledge and experience with human laboratory
techniques are also highly relevant in the conservation of
wild animal species. In particular, fertility preservation
techniques, including cryopreservation of oocytes, sperm,
and embryos may be directly applied to wild species facing
extinction. However, significant differences exist in the
reproductive physiology between species. For example,
cell survival following cryopreservation techniques relies,
to a great extent, on cell permeability to cryoprotectants
and the water content of cells. Since these can be quite
different among various species, cryopreservation tech-
niques may have to be modified in order to apply them to
wildlife. For example, oocyte diameter in the mouse is
approximately 70 mm, whereas it is approximately
120 mm in the human. The human is therefore arguably a
better model for oocyte cryopreservation in the cheetah,
whose oocyte diameter measures about 110 mm. Thus, stra-
tegies for fertility preservation in humans, including the
field of oncofertility, have significant secondary advan-
tages for conserving biodiversity (5).

Systematic gathering and cryostorage of biomaterials
from diverse wild species have been ongoing for over
25 years. These are aimed at maintenance of gene diversity
and improvement of both captive (ex situ) and wild (in situ)
animal management. There are commonalities between hu-
man and wildlife biobanking programs, including similar
needs to coordinate sample and data collection. Other com-
mon goals include management of samples and financial
sustainability. Thus, there is a need to build bridges be-
tween these two repository worlds, sharing what we do, ad-
dressing the substantial remaining challenges, and
considering the advantages of a bigger, more integrated
field of global biobanking science to benefit humans and
diverse species.

In spite of preservation efforts, many populations of rare
and endangered species are not sustainable and will go
extinct in the next 50 years. Assisted reproduction has the
potential to stem this tide by enhancing genetic diversity
among existing species, strengthening those species that
are fading away and preserving the future fertility, through
cryopreservation, of those species that are on the brink of
extinction. The value of assisted reproductive technology
and cryobanking in animal conservation is undeniable but
there is an urgent need for more options and faster progress.
Human IVF clinicians and laboratories can support the
ongoing efforts of established biodiversity preservation pro-
grams. Understanding the similarities and differences in
reproductive physiology in human and wild animal models
can enhance knowledge in both areas. Utilization of this
knowledge and experience can give humanity an oppor-
tunity to ‘‘give back’’ to the animal kingdom an increased
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chance for survival, as animal models have given to humans
for the many years in the past.
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