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ABSTRACT
Maintaining the biodiversity of animals in the ecosystem could lessen the effect of environmental imbalance. Conservation
and preservation of endangered animals using different methods in biotechnology could save important genetic materials
for future reconstruction of extinct species or even the most endangered one. DNA fingerprinting is important in
identifying traits vital to understand breeding peculiarities of wild animals specially birds. Genetic resource bank could
facilitate the longer storage of diverse endangered and exotic genetic material.
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INTRODUCTION
The continuous dwelling of man to expand agricultural
land for livestock and crop production, housing
community, new area for human habitat and industries will
lessen the habitat of wild animals causing them to migrate
into smaller and inhabited open space. The size of the land
remains but as the population of man increases and for
wild animals are decreasing area of habitat for both
becomes limited.  According to the International Union for
the Conservation of Nature (IUCN) an animal or organism
that is becoming extinct are termed endangered species
(IUCN, 2010). The decreasing trend will continue if no
appropriate action to maintain the degradation of wildlife
population. Conservation and preservation of endangered
animals is necessary to balance and maintain the
functioning of ecosystem (Henson, 1992). Preservation of
endangered species are in numerous methodology. One
way is through biotechnology by reproductive molecular
characterization, planned genetic breeding and by germ
plasm preservation. This procedure is used successfully in
domestic animals. However, it restricts the usage in wild
animals due to various reasons. Despite the conservation
of this animals into zoo’s and protected reservation areas,
gene banking of diverse genetic materials is also
established to assure the protection of animal species from
extinction in the ecosystem. The objective of this review is
to lay down the methods used in successful conservation
of endangered animals using biotechnology.
Mammal Biotechnology Conservation
Artificial insemination based on cattle procedure were
adapted (Watson, 1978) and a pioneer method in
reproductive biotechnology performed in the propagation
of endangered animals (Wildt et al., 1995). The success of
AI in various African wild ungulates is coupled with
cryopreserved spermatozoa (Wildt et al., 1993, Bartels et
al., 2001, Monfort, 2001, Pope, 2001, Rail, 2001, Solti et
al., 2001) and in-vitro capacitation of sperm in Oryx

dammah (Roth et al., 1998). Also, tested for larger wild
animals like White Rhino (Hermes et al., 2008). The
combination of AI and embryo transfer assures longer
genetic variability (Holt and Pickard, 1999). In contrast for
cheetah was not so successful (Wildt et al., 2001).
Knowledge on reproductive anatomy and phenomenon is
needed like for Arabian oryx (Oryx leucoryx) have been
studied (Wilson et al., 2006).
Cloning and stem cell in later years “are on debate”
(Critser et al., 2003; Holt et al., 2004) for practical
conservation. However, the procedure was successful in
Ovis orientalis musimon using oocytes from Ovis aries
(Pasquialino et al., 2001). However, the use of somatic
cell nuclear transfer (SCNT) for the recovery of the specie
has become successful (Folch et al., 2009). Therefore,
SCNT can be used to regenerate previously extinct animal
species. Offspring’s from “baboon, rhesus macaque,
marmoset, gorilla, Indian desert cat, ocelot, tiger, African
wild cat, Armenian red sheep, water buffalo, gaur, red
deer, llama and caracal” were produced from IVF and
embryo transfer  (Pukazhenthi and Wildt, 2004). However,
IVF and embryo transfer for gene pool conservation are
potential to use (Loskutoff et al., 1995; Pope, 2000;
Pukazhenthi and Wildt, 2004).
Despite studies are being done in wild animals, only AI is
frequently performed (Pukazhenthi et al., 2006). The
applications of biotechnology are selective for specific
specie. The case of bucardo (Capra pyrenaica pyrenaica)
declared extinct in year 2000 by the Spanish government
but scientist were able to reconstruct via domestic animal
as donor closely related to the specie. Saving an egg cell
from deceased animal (Comizzoli et al., 2000) to freezing
ovary and extract ovum from elephant, marmoset, wombat
and wallaby has been possible (Lee et al., 2004 and Paris
et al., 2004). Moreover, semen cryopreservation of
endangered gazelles (Gazelle gazelle, G. dorcas and G.
gazelle acaiae) in Israel was also successful (Saragusty et
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al., 2006). The potential of this method in making the
reproductive material from post mortem contribute to the
effort to maintain biodiversity in the wild.
Biotechnology Approaches in Avians
According to Leirz et al. (2012) they have developed an
improve semen collection for macaws, cockatoos, parrots
and amazons for AI. The techniques that were developed
are a breakthrough in the advancement for avian AI. They
were able to collect semen of more than 100 species
mostly from endangered birds. This development
contributes to the collective effort of conservationist to
fast tract the decreasing population of endangered birds.
DNA fingerprinting had gained importance in
understanding the mating behavior of birds (Burke and
Bruford, 1987 and Wetton et al., 1987). The Catharacta
maccormicki (south polar skua) (Millar et al., 1992),
purple swamphen (Porphyrio porphyrio) found out that
this are communal breeder (Lambert et al., 1994), the
Australian superb fairywren (Malurus cyaneus) naturally
has extra-pair copulations (Mulder et al., 1994).
Furthermore, Gibbs et al. (1990) study the red-winged
blackbirds (Agelaius phoeniceus) flight areas of breeding
colony. It also determines the species hybrids (Ma et al.,
1997). Moreover, from DNA fingerprinting of non-
invasive determination of sex are develop (May et al.,
1993 and Miyaki, 1992) and model of determining kin
among animals (Hamilton, 1964). Owens et al. (1995) also
have observed the behavior of Eurasian dotterel
(Charadrius morinellus), “a species with sex-reversed
plumage and polyandrous behavior”. The establishment of
the avian mating system, using minisatellite DNA
fingerprinting was applied (Triggs et al., 1991). This is to
deteremine population of birds and gene pool diversity
(Triggs et al., 1992 and King et al., 2000), and was
verified in blue duck (Hymenolaimus malacorhynchos).
Moreover, determining genetic variables (Ardern et al.,
1997) and “breeding behavior” (Ardern et al., 1997) in the
highly threatened black robin (Petroica traversi) on New
Zealand’s Chatham Islands are proved. The tool were also
used in other animals including fish in evaluating the
population diversity of California Channel Island fox
(Urocyon littoralis) (Gilbert, 1990) and the humpback
whale (Megaptera novaeangliae) (Baker et al., 1993). In
addition, minisatellite procedure was tried to map specific
trait of other specie (Hanotte et al., 1992 and Hermans et
al., 1990).
Gene bank Facility
The establishment of gene bank facility can store diverse
genetic materials of exotic and endangered animals. The
efficiency of conservation for the genetic analysis of
specific biotechnology tool must require. This facility will
help conservationist all around the world to exchange and
share resources effectively (Pizzi et al., 2013).
Limitations of using biotechnology for endangered
animals
Studies on farm animals using artificial insemination has
been commercially used however, less information on
reproductive function for wild animals (Comizzoli, 2009).
Concurrent to this, commercially produced hormones are
ineffective when used to wild animals to induce ovulation
(Scheiwe et al., 1991) and the effect of indefinite follicular
development (Thompson and Monfort, 1999). In AI,

inducing ovulation ensures high rate of conception. Age
and social acts affect the viability of gametes in deer
(Jabbour et al., 1997). Some species like deer has social
hierarchy that only dominant males are producing active
sperm cells. Confined rearing of wild animals hinders
behavioral instinct like aggressiveness in courting.
Furthermore, the condition of wild animals while on
restricted space commonly affects their state of health and
reproduction (Lasley et al., 1994). Scarce studies on wild
animal biotechnology causing failure to create a model
protocol for specific adaptation of assisted reproductive
technology (Comizzoli, 2000). Moreover, limited source
of viable gametes from various wild species for in depth
experiment (Leibo and Songsasen, 2002).

CONCLUSION
The use of artificial insemination is practical and effective
method to repopulate the endangered mammal and bird
species. The method has become widely used when
backed by gamete cryopreservation. However, thorough
knowledge on the systems of reproduction of the different
endangered species is required. DNA fingerprinting has
established breeding system of birds and able to tract the
pedigree and ensure the diversity of genetic pool in the
environment. The establishment of gene bank ensures the
availability of genetic material in reconstructing highly
endangered animals to bring back in the ecosystem.
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