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Abstract: Multiple ovulation and embryo transfer technology is one of the reproductive technologies which
are important to increase animal production. Embryo transfer is a process by which an embryo is collected from
a donor female and then transferred into a recipient female where the embryo completes its development. It is
a hormonal manipulation of the reproductive cycle of the cow, inducing multiple ovulations, coupled with AI,
embryo collection and embryo transfer to obtain multiple offspring from genetically superior females, by
transferring their embryos into recipients of lesser genetic merit. The first transfer of a bovine embryo was
reported in 1949 and the first calf from embryo transfer in 1951. Embryo transfers in bovine have had many uses
over years, especially in research, genetic improvement, disease control and embryo import -export. The embryo
transfer technology grew rapidly in the late 1970s, both in terms of the number of practitioners and in the
number of donors. Embryo transfer technology involves selection of potential donors, Induction of
superovulation, recovery of embryos either by surgical and non surgical means, evaluation of the embryos by
morphological and staining methods, selection of recipient then finally transfer of embryos by surgical and non
surgical method. To maximize embryo survival in the recipient female following transfer, conditions in the
recipient reproductive tract should closely resemble to those in the donor. This requires synchronization of the
estrous cycles between the donor and the recipients, optimally within one day of each other. Nutrition, estrous
cycle control, donor and recipient management are all responsible factors for the success or failure of embryo
transfer technology. Therefore, the producers, embryologists, veterinarians and all members of the herd
management team need to be aware of the short- and long-term factors that contribute to a successful embryo
transfer program.
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INTRODUCTION horses, goats and sheep. Research indicates its use in

Embryo transfer is a process by which an embryo is wildcats. Interestingly, one country uses embryo transfer
collected from a donor female and then transferred into a to improve the quality of animals used in the sport of
recipient female where the embryo completes its camel racing [1].
development. Embryo transfer is profitable for producers Multiple ovulation and embryo transfer (MOET) is
of  registered   purebred   animals.   Through    the   use  of one of the reproductive technologies which are important
embryo transfer, a genetically superior female produces to increase animal production [2]. In animal husbandry
more offspring than she could by natural reproduction. application of various bio-technological tools like AI,
The increased number of offspring thus maximizes the estrus synchronization for timed AI, multiple ovulation
donor female’s genetic abilities. Embryo transfer is used and embryo transfer, rumen microbial manipulation and
in several species of domestic animals, namely cows, modern breeding technique may be of great use for

certain non-domestic species, such as deer, elk, bison and
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improving animal species in near future [3]. Embryo purified from porcine pituitaries (FSH-P) or pregnant
transfer has become the most power full animal scientist mare’s serum gonadotrophin (PMSG). The response of
and breeders to improve genetic construction of their PMSG was more but had adverse effect on the embryo
animal herds and increase quickly elite animal numbers recovery  hence   FSH    preparations    were   preferred.
which have recently gained considerable popularity with On super ovulation, there is increased in follicles and
seed stock dairy and beef producers. The most modern release of numerous ova  from  multiple  follicles  and
applicable embryo transfer technology was developed in hence double  insemination  with  semen  from superior
the 1970s. Nowadays, embryo transfer technology is bull is to be  carried  out.  This  is  followed  by  flushing
considered to be the principal technique which is very of embryos on day 6/7 in cattle and on  day  5/6 in
much necessary for achieving success in various assisted buffalo. Two methods have been followed, i.e., surgical
reproductive technologies, especially in case of in-vitro and non-surgical. Surgical flushing results in increased
fertilization and animal cloning [4]. number of embryos as compared to non-surgical but the

As Hasler [5] stated, globally close  to  500,000 former is more time and labor consuming and usually done
bovine embryos are produced and transferred each  year. in small ruminants [9].
The transfer of bovine embryos today commonly involves The primary use of embryo transfer in  cattle  has
estrus synchronization and superovulation of a donor been to amplify reproductive rates of valuable females.
animal, insemination of the donor animal and collection of Embryo transfer is especially useful with cattle because of
embryos from the donor approximately 7 days after estrus their relatively low reproductive rate and long generation
and then transferred to recipients fresh or frozen and interval [11] when compared to other livestock species.
transferred at a later date. Initially, all collections and The success of embryo transfer depends on factors
transfer were performed surgically through mid-ventral associated with the embryo, the recipient, or an
exposure of the uterus and ovaries. However, non- interaction between both. Once transferable embryos are
surgical embryo recovery and transfer techniques were collected from a donor cow, a decision is made as to
developed in the mid-1970. which of the available recipients should receive embryos

Embryo transfer is a hormonal manipulation of the to achieve the greatest number of pregnancies [12].
reproductive cycle of the cow, inducing multiple Stringfellow [13] reported that Embryo transfer
ovulations, coupled with AI, embryo collection and technology may also be implemented in a cattle breeding
embryo transfer to obtain multiple offspring from program for other reasons. Embryo transfer may be used
genetically superior females, by transferring their embryos to perform a progeny test on females in order to determine
into recipients of lesser genetic merit. The high genetic whether or not they are carriers of recessive genetic
merit embryos can be frozen for later transfer or sale. Most defects for which a DNA test is unavailable. It may be
dairy farmers who use embryo transfer simply want more used to rescue the genetics of a diseased herd in
heifer calves from their best cows. The effect of this use circumstances where disease was inadvertently
of embryo transfer is to increase the selection intensity of introduced and there is no underlying genetic control of
dams to produce female herd replacements [6]. disease susceptibility. This “genetic rescue” may be

It is an important  tool  to  improve  livestock at accomplished by strictly following the embryo washing
faster rate as well as provides an  opportunity  to utilize protocol adopted by the international embryo transfer
the genetic  contribution  of  both  male  and  female  [7]. industry.
It involves superovulation, an important step for Embryo transfer may also be used as a form of
increasing the number of oocytes from superior donors “genetic insurance” to enable cattle producers to create a
[8]. The transfer of mammalian embryos was first achieved bank of cryopreserved embryos obtained from their
by Walter Heape in1890. Subsequently, progress in valuable bloodlines before implementing new genetic
embryo transfer has been reported in various domestic selection criteria that could potentially result in a decline
species [5]. The birth of the first calf through embryo in productivity in certain economically important traits.
transfer was achieved by Betteridge [9]. Embryo transfer may be used to produce calves from

It was evident that MOET programs could result in clinically infertile females if the cause of infertility is not of
increased selection intensity and reduced generation genetic origin. Most often, however, embryo transfer is
intervals, resulting in increased genetic gain. Super used to introduce new genetics into a herd or to generate
ovulation is carried out in donors using hormonal income via the sale of embryos from genetically valuable
preparations [10], mainly follicle stimulating hormones females. Introducing new germplasm resources into a herd
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as embryos poses much less bio-security risk than does of animal agriculture. Application of embryo transfer to
the introduction of live animals [14]. the cattle industry began in the early 1970s when

Super  ovulation  is  usually  initiated  during  the European dual-purpose breeds of cattle became popular
mid-luteal phase of the estrous cycle, from eight to 12 in North America, Australia and New Zealand.
days after estrus. The physiological principle for this As Hasler [21], Embryo transfer in cattle has recently
approach is based on follicular waves of which there are gained considerable popularity with seed stock dairy and
usually two or three during an estrous cycle, the second beef producers. Most of the applicable embryo transfer
emerging around day 10 in most cycles. The aim is to technology was developed in the 1970s and 1980s;
target the exogenous FSH towards a cohort of emerging, however, the history of the concept goes back much
gonadotropin-responsive follicles, avoiding the phase of farther. Embryo transfer was first performed and recorded
follicular growth when a dominant follicle is functional by. He transferred two Angora rabbit embryos into a
and the subordinate follicles regressing. An alternative to gestating Belgian doe. She went on to produce a mixed
an approach relying on the stage of estrous cycle is to litter of Belgian and Angora bunnies. Embryo transfer in
synchronize the follicular waves either by hormonal or food animals began in the 1930s with sheep and goats,
mechanical manipulation. Hormonal control of follicular but it was not until the 1950s that successful embryo
emergence is based on a progesterone-releasing intra transfers were reported in cattle and pigs by Jim Rowson
vaginal device or progestin implant, combined with GnRH at Cambridge, England.
[15] or estradiol [16] in those countries where estradiol is
approved for food-production animals. An effective Common Uses and Applications of Embryo Transfer
approach for follicular wave’s synchronization, but which Technology: Embryo transfers in bovine have had many
is impractical under farm conditions, is to aspirate all uses over years, especially in research. The widespread
follicles 5 mm, or even only the two largest follicles, a use of this technology in cattle breeding schemes,
day or two before initiation [17]. however, is relatively recent. A few of the more common

The commercial advantages of embryo transfer in uses of embryo transfer technology in cattle production
domestic animal include: facilitating genetic improvement are as follows [22].
in the domestic animal industry by obtaining a large
number of desirable progeny from parents of high genetic Genetic Improvement: With the development of
quality; enabling embryos to be moved from country to commercial embryo transfer in the 1970s, its most common
country in the frozen state, thereby reducing the need for use in animal production programs was the proliferation
long distance domestic animal movement; permitting high of so-called desirable phenotypes. However, the
quality breeding stock to be available for sale in much University of Guelph introduced the concept of MOET
larger number than was previously possible; and (multiple ovulation and embryo transfer) in 1987 [23].
exploiting developments in  reproductive  technology, Embryo transfer is now commonly used to produce AI
such as embryo sexing and embryo splitting. Split or sires from the top producing cows and proven bulls [24].
bisected embryos have the ability to develop into As Seidel [25], new genomic techniques are being used
identical twins [18]. increasingly to select embryo donors; genomic analysis

Therefore, the objective of this seminar is to review has become essential for the selection of bull dams to be
principles, applications and the different steps in the used in embryo transfer technology.
procedure of embryo transfer in cattle’s, Cryopreservation
of embryo and current status of embryo transfer Disease Control: Several large studies have now shown
technology. that in vivo-produced bovine embryos do not transmit

Principles and Applications of Multiple Ovulation and disease agents based on the risk of transmission by a
Embryo Transfer (MOET) bovine embryo [26]. As Wrathall et al. [14]: Category 1
Historical  Background  and   Application   of  MOET: diseases include disease agents for which sufficient
The first transfer of a bovine embryo  was  reported in evidence has accrued to show that the risk of
1949 [19] and  the  first  calf  from  embryo  transfer  in transmission   is   negligible,   provided   that   embryos
1951 [20]. Milestones in the development of this are properly handled between collection  and  transfer.
technology have been evaluated from their significance to This includes inspection of the zonapellucida at >50X
our current knowledge of reproduction and improvement magnification and washing/trypsin treatment procedures.

infectious diseases. In fact, the IETS has categorized
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Category 1 diseases include Enzootic bovine leukosis, Current Status of Embryo Transfer Technology in
Foot and mouth disease (cattle), Bluetongue (cattle),
Brucella abortus (cattle), Infectious bovine
rhinotracheitis, Pseudo rabies in swine and Bovine
spongiform encephalopathy. Category 2, 3 and 4 diseases
are those for which less research information has been
generated. However, it is noteworthy that none of the
infectious  diseases  studied  have  been  transmitted  by
in vivo-produced bovine embryos. Consequently, it has
been suggested that embryo transfer be used to salvage
genetics in the face of a disease outbreak.

Embryo Import-Export: Stroud [27] stated that the ability
to utilize embryos in preventing the transmission of
infectious disease makes them ideal for the international
movement of animal germplasm. The intercontinental
transport of live animals also costs thousands of dollars,
whereas an entire herd can be transported, in the form of
frozen embryos, for less than the price of a single plane
fare. Additional benefits of embryos for the international
movement of animal genetics include reduced risk of
disease transmission, reduced quarantine costs, a wider
genetic base from which to select, the retention of the
original genetics within the exporting country and
adaptation. Over the last 10 years, embryo import
regulations for many countries have been simplified.

Research: Embryo transfer techniques have proven to be
a very useful research tool. In fact, many technical
developments in embryo transfer before 1970 were
directed toward research purposes rather than for the
propagation of superior livestock. Embryo transfer can be
applicable in the research on the natural limitations to twin
pregnancies, uterine capacity and endocrine control of
uterine environment, maternal recognition of pregnancy,
embryo-endometrial interactions and the endocrinology
of pregnancy. Studies that were originally planned to
answer basic physiological questions are now being used
to improve and increase the utilization of embryo transfer.
Newer techniques have added an entirely new perspective
to the utilization of embryo transfer for research purposes
[28].

Circumvent Infertility: It is possible to obtain offspring
from genetically valuable cows that have become infertile
due to injury, disease, or age by means of super ovulation
and embryo transfer. Although success rates are low, it is
possible to recover oocytes from genetically valuable,
moribund cows, fertilize them in vitro, transfer them and
obtain offspring [29].

Cattle: The embryo transfer technology grew rapidly in
the late 1970s, both in terms of the number of practitioners
and in the number of donors. These technologies have
resulted in new methods for producing embryos, for
improving embryo quality, for long-term storage of
embryos and oocytes and for screening of embryos for
important genes [30]. Stroud [27] reported that 572,432 in
vivo derived bovine embryos were transferred world-wide
in 2011, of which 54% were transferred after freezing and
thawing. In addition, 373,836 in vitro produced bovine
embryos were transferred. The International Embryo
Transfer Society reports that total numbers of collections
of transferred cattle embryos have increased which
brought the total number of embryos transferred around
590,561.

Gordon [31] illustrates that, success and economics
of a commercial cattle embryo transfer (ET) programme is
dependent on several factors: skill and experience of the
ET operator; selection and management of recipient
animals, which must be healthy, cyclic and reproductively
normal; close synchrony of estrous between donor and
recipient; quality of embryos transferred; and methods
used  in  embryo  handling  and  transfer  on  the  farm.
The success of cattle ET is usually measured in terms of
the pregnancy rate in recipient animals.

Selection, Super ovulation and Insemination of the Donor
Cow
Selection of Donor cows: Factors should be considered
for selecting a donor animal, the most important ones are
genetic superiority of donor, purity of breed under which
donor animal being selected, normal physiology and
health conditions, normal reproductive status, age and
economic value of the potential offspring [32]. For dairy
cows, a high cow index value is the best  indicator of
good genetic potential. The cow index is a measure of
genetic transmitting ability for milk, fat, protein and
income. Only such cows having high cow index and
popular pedigree with a depth of good breeding and
production should be used as a donor [33].

Rincker [34] stated that the characteristics sought for
in a donor cow vary depending on the type of cattle
operation. In many cases, objectives measures of genetic
superiority can be used, for example milk production, milk
composition, growth rates, calving ease and disease
resistance. Because phenotypic superiority may not
indicate genetic superiority, it is usually desirable to
consult someone trained in animal breeding so that the
best donors are selected to meet objectives [35]. Selk [36]
had suggested that prospective donor cows in embryo
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transfer programs be selected on the following criteria; Super Ovulation of the Donor Cow: A cow normally
regular heat cycles commencing at a young age, a history
of no more than two breeding perconception, previous
calves having been born at approximately 365-day
intervals, no parturition difficulties or reproductive
irregularities and no conformational or detectable genetic
defects. The donor should be maintained at the level of
nutrition appropriate for her size and level of milk
production. Both the very obese cow and the thin cow
will have reduced fertility, so it is important that the donor
cow be in an appropriate body condition score at the time
of embryo transfer [36].

Fig. 1: Steps in embryo transfer technology [4]

Selection of Sires: Since half of the genes come from the
male, it is extremely important to use genetically superior
bulls. In fact, selecting the male is usually more important
than selecting the donor female because males will
normally be bred to many females and can be selected
more accurately than females. Likewise, it is necessary to
select fertile bulls and fertile semen which makes it
especially important to use high quality semen [37].

General Procedural Steps: The donor may be
inseminated naturally or artificially and embryos will be
collected non-surgically six to eight days after breeding.
Following collection, embryos must be identified,
evaluated and maintained in a suitable medium prior to
transfer. At this point, they may also be subjected to
manipulations, such as splitting and sexing, if necessary
and may be cooled or frozen for longer periods of storage.
The discussion of donor super ovulation, recipient
synchronization and embryo transfer must begin with a
review of estrous cycle physiology [5].

produces only one egg  per  estrous  cycle  (which  lasts
21   days)    and   the   gestation   period   is   40  weeks.
On  average  a cow produces only 2-3 calves in her
lifetime. Thus, without intervention, the rate at which a
particularly desirable cow can be used to improve the
genetic status of a herd is slow. However, recent
advances in techniques for embryo transplantation are
revolutionizing the rate of genetic improvement.
Superovulation is the release of multiple eggs at a single
estrus. Cows or heifers properly treated can release as
many as 10 or more viable egg cells at one estrus.
Approximately 85% of all normal fertile donors will
respond to superovulation treatment with an average of
five transferable embryos. Some cows are repeatedly
treated at 60-day intervals with a slight decrease in
embryo numbers over time [36].

In cattle, Selk [36] stated that there were two
generally   accepted     methods     of   superovulation.
One method consists of administering a single IM
injection (2,000-2,500 IU) of equine chorionic
gonadotropin (eCG), typically on day 10 of the estrous
cycle (where day 0 is defined as the day cows are
observed in estrus), followed 2-3 days later by two
injections of prostaglandin (PG) 2  (dinoprost or
cloprostenol) 12-24 hour apart. The other commonly used
method consists of administering follicle stimulating
hormone (FSH). The superovulatory response induced by
eCG treatment is often greater than that induced by FSH;
however, more embryos of transferable good quality are
produced on average after FSH treatment.

Many factors may influence how donors respond to
superovulation and generate a high number of fertilized
good to excellent quality embryos. Outside of genetics,
nutrition probably is the single greatest factor that
influences the response of donor cows to superovulation.
It is important to ensure that cows are maintained on a
positive plain of nutrition and are fed a diet that meets
maintenance requirements [38].

Data provided by both the American and Canadian
Embryo Transfer Associations indicate that mean embryo
yields per donor are in the range of 5-7 and basically have
not changed for many years. The embryo means below are
a  composite  average of individual means of both beef
(6.6) and dairy cattle (5.7) flushed by the certified members
of American and Canadian Embryo Transfer Associations
(AETA). Increased understanding of the processes of
oocyte growth and maturation is essential to improving
the efficiency of superovulation [39].
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Table 1: Embryo Quality Grades
Grade Description
1 Excellent or Good. Symmetrical and spherical embryo mass with individual blastomeres (cells) that are uniform in size, color and density.

This embryo is consistent with its expected stage of development. Structural Irregularities should be relatively minor and at least 85% of the
cellular material should be intact, viable embryonic mass.

2 Fair. Moderate irregularities in overall shape of the embryonic mass or in size, color and density of individual cells. At least 50% of the
cellular material should be an intact, viable embryonic mass.

3 Poor. Major irregularities in shape of the embryonic mass or in size, color and density of individual cells. At least 25% of the cellular material
should be an intact, viable embryonic mass.

4 Dead or degenerating. Degenerating embryos, oocytes or 1-cell embryos. These embryos are non-viable.
Source: [47]

Insemination of the Cow: The time when the donor is first trauma and resulting adhesions they can be repeated only
observed in standing oestrus is the reference point for a few times. Adhesions make it difficult, if not impossible,
insemination treatment. Because of the release of many to expose the reproductive tract repeatedly and limit
ova from the multiple follicles on the ovary, there is a surgical interventions to  a  maximum  of  around  Three.
greater than normal need to be certain that viable sperm In cattle, embryos for commercial purposes are usually
cells reach the oviducts of the super ovulated females, the recovered 6 to 9 days after estrus [42].
estrus donor is inseminated, usually with at least two
straws of semen 12h apart and 7 days later the uterus is Non-Surgical Embryo Collection Method: Non-surgical
flushed to recover the embryos [40]. Using high quality techniques are preferred as they  are  not  damaging to
semen with a high  percentage  of  normal,  motile cells is the reproductive tract, are repeatable and can be
a  very  critical  step  in  any  embryo transfer program. performed on the farm [43]. The embryo recovery is
The correct site for semen placement is in the body of the unfortunately highly variable, which may limit practical
uterus. This is a small target (1/2 to 1 inch) that is just in application [44]. The first step in non-surgical recovery is
front of the cervix. There seems to be a tendency for to palpate the ovaries per rectum to estimate the number
inseminators to pass the rod too deep and deposit the of corpora lutea. This is  very  difficult  to  do  accurately
semen into one of the uterine horns, thereby reducing if there is a large response to superovulation, although it
fertility if ovulations are taking place at the opposite is not critical to determine how large this response is.
ovary [36]. Even when only two or three corpora lutea are palpated

Embryo Collection Methods recovered. Non-surgical techniques of recovery have
Surgical Embryo Collection Method: Early collection been developed for cows and mares that give results
techniques involved either slaughtering the females and essentially equal to surgical methods [45].
excising the oviducts, or surgically removing the oviducts
from live females at 72 hours post ovulation so that the Evaluation of Embryo: After collection, the embryos are
embryos could be recovered by flushing [41]. A surgical evaluated for quality using a stereoscopic microscope.
method was developed first. This is done by performing Shape, color, texture and size are some factors considered
a laparotomy (flank or midline abdominal incision) to during the evaluation [46]. Embryos are graded on a scale
expose the reproductive tract. A clamp or the thumb and from one (excellent) to four (poor) with no or few
forefinger can be used to block the distal  one  third of extraneous degenerated cells (Table 1).
the uterine horn, so that fluid injected into that segment As Drost [48] reports, Embryos of appropriate quality
can be forced through the oviduct with a gentle milking (1 or 2 preferably) can be transferred directly to recipient
action and collected at the infundibulum. Culture medium cows or frozen for future use.
is introduced through a puncture at the utero-tubal
junction or through the oviduct until  the  uterus is Morphological Method: Embryo viability can be
turgid. The uterus is then punctured with a blunt needle evaluated by several methods.  The  two  principle
attached to a flexible catheter. The pressure will cause the methods which are used to evaluate embryo viability are
medium to gush through the catheter, with enough morphological method and staining method [4].
turbulence to carry the embryos into a collection tube. Morphological evaluation is done at various
These procedures allow for the recovery of a high microscopical magnifications to see the developmental
percentage of embryos. However, because of the surgical stages. The criteria in embryo evaluation includes shape,

by skilled personnel, occasionally four or five embryos are
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color, number, compactness of cells, size of perivitelline The estrous of donors and recipients should be
space, number and size of vesicles and status of zona synchronized within 24 hours, otherwise pregnancy rates
pellucid [49]. will be considerably lower because highest conception is

In  morula  stage,  individual  blastomeres  are achieved when an embryo is transplanted to a uterine
difficult to discern from one another and the cellular mass environment that most closely resembles the environment
of the embryo occupies most of  the  perivitelline  space. that embryo originated from [20]. For synchronization of
In compact morula stage, individual blastomeres have estrous, implantation under the skin of the ear and 2 ml
coalesced; forming a compact mass and the embryo mass injection of norgestomet/estradiol valerate and removal of
occupies 60-70% of the perivitelline space [42]. implants on day 10 will show estrous 36 hours after

In  early  blastocyst  stage,  an  embryo  forms a removal of implant [52].
fluid-filled cavity or bastocoel and has a general PGF2 treatment can bring out estrus
appearance of a signet ring and embryo occupies 70-80% synchronization and it can be done by three ways which
of the perivitelline space maintaining differentiation includes PGF2  single injection with implantation to know
between trophoblast and inner cell mass. At mid the status of ovaries stage i.e. days 6-16, PGF2  single
blastocyst stage, pronounced differentiation of the outer injection without palpation may cause estrous in
trophoblast layer and the more compact inner cell mass is approximately 45% of animals and PGF2  double injection
found. The blastocoel is highly prominent with embryo at 11 days interval may bring 90% animals into heat [53].
occupying most of the perivitelline space. At expanded Minimizing stress in recipient animals is very much
blastocyst stage, overall diameter of the embryo essential for proper development and delivery of the
dramatically is increased to 1.2-1.5X with a concurrent foetus. Changes of feeding regime should be prohibited
thinning of the zonapellucida to approximately one-third for 3-4 weeks before and after transfer. Recipients should
of its original thickness. A hatched blastocyst stage, be provided adequate space so that they can be easily
embryo completely shed zona pellucid [49]. and quietly handled on the day of transfer [42].

Embryo Handling: Once an embryo is identified in the Donor-Recipient Synchronization: To maximize embryo
searching    dish,   it  is  immediately  transferred  to a survival in the recipient female following transfer,
small  Petri  dish  (35 ×  10  mm)  containing  fresh,  filtered conditions in the recipient reproductive tract should
(0.22-0.45µ pore size), sterile medium. As a holding closely resemble those in the donor. This requires
medium, generally phosphate buffered saline (PBS) synchronization of the estrous cycles between the donor
containing penicillin plus 10-20 percent heat inactivated and the recipients, optimally within one day of each other.
serum is used [48]. Embryos are then serially rinsed Synchronization of the recipients can be done in a similar
through at least three different dishes containing fresh manner and at the same working time as the donor cows.
sterile medium using a new sterile pipette for each step. The critical point regarding recipient cow estrous
Finally, they are placed in a dish awaiting transfer or synchronization is the timing must match the time of
cryopreservation. Under certain circumstances, e.g. for insemination of the donor cow so that the donor and the
export, embryos must berinsed through ten different recipients have a similar uterine environment seven days
dishes containing sterile media. All dishes must be kept later when the transfer takes place. Synchronizing
covered between searches to avoid contamination and products are more effective on recipient females that are
particularly evaporation, when placed in the incubator. already cycling. Anestrus or non-cycling cows that are
Evaporation of the small volume of medium in a flat dish too thin or too short in days postpartum will not make
rapidly leads to hypertonic solutions [50]. useful recipients [54].

Selection of Recipients: The selection of suitable partially dependent upon the onset of estrus in the
recipient is out-most important for successful embryo recipient being within 24 hours of synchrony with that of
transfer programme [42]. The criteria for selecting the embryo donor [55]. Recipients can be selected for an
recipients are normal physiological and health status of embryo transfer program by detection of natural estrus in
the animal, good reproductive condition, lack of any untreated animals or by detection after drug-induced
reproductive disorders, compatibility to the donor with estrus synchronization. Regardless of the method of
respect to the size of the fetus and easy to synchronize synchronization used, timing and critical attention to
the estrous [51]. estrus detection are important. Recipients synchronized

Acceptable pregnancy rates in embryo transfer are
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with PGF must be treated 12 to 24 hours before donor Pregnancy Diagnosis of Recipients: The first good
cows because PGF-induced estrus will occur in recipients
in 60 to 72 hours [56] and in superovulated donors in 36
to 48 hours [57].

Transfer of Embryos: Special types of catheters are used
to perform nonsurgical embryo transfer in cattle. It is
important to place embryo into the tip of uterine horn
without  damaging   endometrium.  The  pregnancy  rate
in non-surgical method  is  similar  to  surgical  method.
For getting success in embryo transfer [58], a number of
factors are important which includes embryo should be of
good quality, embryo should be transferred into uterine
horn bearing corpus luteum, recipients should be healthy
and free from any reproductive disorder and expertise in
handling and transfer of embryo [42].

The successful utilization of both surgical and non-
surgical embryo transfer in animal breeding programs
represents a significant new approach for animal breeders,
since it permits the production of increased numbers of
offspring from mating of genetically superior parents [59].
Non-Surgical method of embryo transfer.

The recipient animal is given a light  epidural
injection of anesthesia between the vertebrae of the rump
to reduce rectal contractions. The embryo to be
transferred is taken into a 0.25 ml straw and then placed
into the AI gun. Place the left hand into the rectum and
feel the cervix and hold it. The insemination gun is
carefully passed through the cervix and into the uterus
corresponding to the ovary that has  a  corpus  luteum.
The embryo should be disposed as deep into the uterine
horn as feasible without using force. If twins are required,
an embryo should be placed in both horns of the uterus
of the recipient with presence of corpus luteum [60].

Surgical Method of Embryo Transfer: The recipient is
prepared for surgery by shaving an area about 6 inches
square located some 6 inches in front of the  hip  joint.
The area prepared should be on the side where the corpus
luteum is present. A local anaesthetic is injected at the
shaved area. The area is scrubbed with alcohol and a 2
inch incision is made with a scalpel. The uterus and the
ovaries are brought near the opening of incision by
grasping the uterus with the fingers of a hand. A small
incision is made in the exposed  uterine  horn  with a
blunt needle. The embryo is drawn into a 0.25 ml  straw
attached to a small syringe and deposited  into  the
uterus. The incision is closed with a few stitches and
antibiotic solution is applied into the stitch area to remove
infection [60].

indicator of pregnancy is failure of the recipients to show
oestrus 18-24 days after the pre-transfer estrous.
Progesterone assay of milk or blood samples 22-24 days
after the pre-transfer estrous is 95% accurate in
diagnosing non pregnancy and about 80% accurate for
pregnancy. Development of sensitive automated inline
milk progesterone assays should make this technology
amenable to commercial application [61]. The first reliable
pregnancy- specific hormone assays were developed to
measure placenta- derived proteins starting around days
17 to 19 of pregnancy in cattle [62].

Cryopreservation  of   Embryo:   It  is  an  essential  part
of embryo transfer programmes.  Blastocysts  with a
multi-layered trophoblast were best suited for rapid
freezing and thawing method [63]. Reliable freezing
methods have been developed for bovine and sheep
embryo. This method  includes  a  one-step  addition  of
1.4  M glycerol as cryoprotectant, a 20 minute
equilibration period, packaging into 0.25 ml straw, slow
cooling (0.3 to 0.1°C/min) down to -35 °C and subsequent
plunging into liquid nitrogen (-196 °C) [64]. The frozen
embryo can be used as and when required. Embryos are
thawed by placing the straws directly into warm water.
Glycerol is removed using sucrose [65].

The primary obstacle to overcome during embryo
cryopreservation is the high water content within the
embryo. When water freezes, ice crystals form. These ice
crystals have sharp, jagged edges capable of cutting cell
membranes and/or cell organelles. If the membranes or
organelles of a substantial number of cells in an embryo
are damaged, death of the embryo will occur. Hence, the
primary challenge in embryo cryopreservation is the
"dehydration" of the embryo prior to freezing. This is
accomplished by placing embryos into a hypertonic
solution containing a cryoprotective agent, which forces
water out of the cells of the embryo [66]. Historically,
glycerol was the predominant cryoprotective agent used
for embryo cryopreservation. However, glycerol is now
being rapidly replaced by ethylene glycol.

CONCLUSION

Assisted reproductive technologies, Embryo
transfer, in particular, have been a growing branch of ART
since the 1970s. And while the application of MOET
continues to grow in the cattle industry, the resulting
Transferrable Quality Embryos (TQE) production per
superovulation event has remained relatively stagnant.
Embryo transfer is a multi-step process that involves the
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production and collection of preimplantation embryos 5. Hasler, J.F., 2003. The current status and future of
from genetically superior females (called donors) and the
subsequent transfer of the harvested embryos into
reproductively healthy females (called recipients) for the
purpose of establishing pregnancies and producing live
offspring.

It involves identification of genetically superior
donor,reproductively healthy recipient, synchronization
of estrus in donor and recipient, super ovulation of
donor, detection of estrus in donor and recipient, mating
of super ovulated donor, recovery of preimplantation
embryos  from   inseminated  donor  and  transfer of
viable preimplantation embryos into recipient females.
Nutrition, estrous cycle control, donor and recipient
management and interaction between both are all
responsible factors for the success or failure of embryo
transfer technology.

Therefore, the producers, embryologists,
veterinarians and all members of the herd management
team need to be aware of the short- and long-term factors
that contribute to a successful embryo transfer program
and to have enough process for production, selection of
donor and recipients and transfer procedures of embryos
as well as in recipient management will be needed before
embryo transfer can be an effective and economical
method to improve fertility in herds. The stakeholders
such as livestock sectors, research centers and research
staffs of university must work with each other to bring a
sustainable development of the program.
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