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ABSTRACT

Background: Embryonic mortality is a major cause of reproductive failure in cattle, resulting in a lot of problems to the
industry. Recently, many techniques have been used in the production of genetically modified animals mainly related to
improve the animal production. The possibility to genetically manipulate living organisms through the addition or inactivation
of genes has revolutionized the understanding of biological and molecular mechanisms. Herein, we showed data about what
is known about the abnormalities in bovine conceptus using IVF and NT techniques.
Review: The establishment of pregnancy results from the interaction between the trophoblast and maternal tissues. Embryonic/
fetal loss occurs throughout pregnancy in cattle; however, it is concentrated mainly in the first 42 days after breeding. Recently
data have showed that approximately 50% of cloned bovine embryos do not establish the gestation after the transference of the
blastocyst. In addition, placental abnormalities occur in high levels in cloned animals during the initial and in the end of
gestation. Low viability of cloned embryos is mainly expressed by the reduction in the rate of deployment, the increased rate
of perinatal mortality and fetal, and the various anomalies observed in newborn animals. Among the pregnancy complications
from placental transfer of manipulated embryos (IVF and NT) there are changes in the morphology of the placentome, in the
region of the fetal-maternal contact, increase of allantoic or amniotic fluid, vascularity, lower number of cotyledons, and increased
N
of the interplacentomal area “Offspring Syndrome”. In addition, the placenta, fetal membranes and umbilical cord from cloned
animals have rudimentary development. According to Wells et al., the overall efficiency of cloning in bovine is limited to 56%. In IVF pregnancies the placentome percentage, fetal villi, density and volume of binucleated cells is reduced. However,
the volume of blood vessels in increased maternal wattles, believing there is a compensatory mechanism in the vascular
network of the placentae.
Conclusion: Many technological innovations could help to obtain a better quality production and significant improvements in
animal breeding such as those brought about by nuclear transfer and in vitro fertilization. New studies on the dynamics of
development in cattle embryology derived from nuclear transfer techniques and in vitro fertilization are necessary, focusing on
different systems in order to find greater success in the artificial producing and selection of interest characteristics.
Keywords: Bovine, In Vitro Fertilization, Nuclear transfer, Cotyledonary Placenta.
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I. INTRODUCTION

Embryonic mortality is a major cause of
reproductive failure in cattle, resulting in delayed
pregnancy, fewer calves born, reduced in milk production,
and slower genetic progress, with a concomitant financial
loss to the industry. Recently, many techniques have been
used in the production of genetically modified animals
mainly related to improve the animal production.
The possibility to genetically manipulate living
organisms through the addition or inactivation of genes
has revolutionized the understanding of biological and
molecular mechanisms [3].
A number of groups of scientists have been
worked with this theme in order to establish new protocols
and techniques which result in an artificial embryo
production and to understanding the normal development
of the bovine conceptus.
II. PREGNANCY PROGRESS AND RELATED PROBLEMS

The establishment of pregnancy results from the
interaction between the trophoblast and maternal tissues.
Furthermore, numerous internal and external factors can
affect follicular development: oocyte quality, the endocrine
factors, the receptivity of the uterus, the capacity of the
embryo to signal its presence and determine whether or
not pregnancy will be successfully established and
maintained.
Embryonic/fetal loss occurs throughout
pregnancy in cattle; however, it is concentrated mainly in
the first 42 days after breeding. Recently data have
showed that approximately 50% of cloned bovine
embryos not establish the gestation after the transference
of the blastocyst inside the receptor mother [4]. In
addition, placental abnormalities occur in high levels in
cloned animals during the initial and in the end of gestation
[9,18].
The pregnancy loss in cloned cattle occur in the
first six months affecting approximately 30% of the clones
that grow until delivery, and low viability of cloned embryos
is mainly expressed by the reduction in the rate of
deployment, the increased rate of perinatal mortality and

fetal, and the various anomalies observed in newborn
animals [2].
Among the pregnancy complications from
placental transfer of manipulated embryos (IVF and NT)
there are changes in the morphology of the placentome,
in the region of the fetal-maternal contact, hydrallantois
(increase of allantoic fluid) hidroâmnio (increased
amniotic fluid), vascularity, lower number of cotyledons,
and increased of the interplacentomal area “macrosomic
Calf Syndrome” (offspring syndrome), which treats the
more recent phenomenon associated with embryos
produced by IVF and somatic cell nuclear transfer
(SCNT).
Hill et al. [7], Hill et al. [8] and Batchelder et al.
[1] report that placentae from cloned animals have
rudimentary development containing cuboidal trophoblastic
epithelium, reduced vascularity and small area with some
parts cotyledonal bleeding. Other results showed that the
third trimester of gestation of cloned fetuses are
characterized by a high incidence of delayed development
and placental insufficiency, which are not associated with
chromosomal abnormalities [14].
Hashizume et al. [6], Numabe et al. [13], Miglino
et al. [11] and Hoffert-Goeres et al. [10] argue that the
high incidence of placental edema and hydrallantois
hampering development of lymphatic vessels, extraembryonic circulation, or that the permeability of blood
vessels are altered in many pregnancies resulting from
the
cloning
process.
As for the clones, the mortality rates of pre-and postnatal
period are significantly higher compared with controls.
Wakayama et al. [15] and Yanagimachi [17] found high
rates of embryo implantation (57 - 71%) but low fetal
rates (5-16%) and very low in development to term (2 3% or less) after the transfer using adult somatic cell
nuclear. By using embryonic cells to high incidence of
abortion is the 40th day of gestation, accompanied by
poor development of the specimens [9]. Edwards et al.
[4] confirms the findings of Hill et al. [9] reporting that
during the 30 to 60 days of pregnant the embryo mortality
can occur in 50 to 100% of pregnancies. Wells et al.
[16] that complements the overall efficiency of cloning
in bovine is limited to 5-6% at most.
Miglino et al. [11] describe the umbilical cord
and edematous fetal membranes with placentome fusion,
which result in an increased size and decreased number
of placentomes. Increased number of functional small
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cotyledons or accessories (<1 cm) were present at
the maternal surface of fetal membranes, extensive
extravasation of blood into the cotyledons and
regions interplacentomais were also observed.
The bovine clone showed an increased umbilical cord, characterized by an increase in the size
of the allantoic duct and blood vessel walls, as a result
of excessive tissue growth and edema.
Farin and Farin [5] and Miles et al. [12] described
that the percentage of placentome in the surface area is
reduced in the IVF group, besides the fetal villi, density
and volume of binucleated cells that are reduced in these
cotyledons. However, the volume of blood vessels
in increased maternal wattles, believing there is a
compensatory mechanism in the vascular network
of the placentae of bovine embryos from IVF.

III. PERSPECTIVES

The technological innovations available today
open new perspectives for animal breeding and
selection of characters of interest that can be apply in
different areas of science.
New studies on the dynamics of development
in cattle embryology derived from nuclear transfer
techniques and in vitro fertilization are necessary,
focusing on different systems in order to find greater
success in the artificial producing and selection of
interest characteristics.
IV. CONCLUSIONS

The technological innovations could be help
to obtain a better quality production and significant
improvements in animal breeding such as those brought
about by nuclear transfer and in vitro fertilization.
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