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procedure requires considerable training and can take as long as 12 or  INTRODUCTION
more hours. . Poor spreading and over scattering of metaphase The biopsy of early mammalian embryos is now commonly used 
chromosomes (Picard et al., 1995). for karyotyping, genotyping and the assessment of certain inherited 

genetic disorders (Bredbacka, 1998). Determination of the sex of the pre-
2. Identification of sex chromatin implanted embryos is important for the management and breeding of 

The sex chromatin method of sex selection depends on the livestock as well as for the prenatal diagnosis of livestock disorders. 
identification of a dark staining body, adjacent to the nuclear membrane in Several procedures have been established for sexing embryos in farm 
fixed cell referred to as a Barr body. Barr body formation results from the animals, such as karyotyping (King, 1984), H-Y antigen detection 
inactivation one of the two X-chromosome present in female cells. The (Andersib, 1987), X-linked enzymatic determination (Monk and Handyside, 
cells from female embryo are expected to have Barr bodies in them where 1988) and polymerase chain reaction (PCR). Generally embryos have 
as the male embryo will not have Barr bodies. The condensation of the sexed either by invasive or non –invasive method. 
inactive X chromosome into the heterochromatic sex chromatin or Barr 
body, a unique constituent of the female nucleus identified half a century Methods for Embryo Sexing  
ago (Barr and Bertram,1949). Edwards and Gardner (1968) first 

A. Invasive method demonstrated that embryos could be sexed by evaluating sex chromatin in 
It does not maintain the Integrity of embryo and likely to damage trophoblastic cells obtained from rabbit blastocysts. In cattle, sheep, goat, 

the potential of successful transfer of embryo.   pig and horse, sex chromatin detection is not possible because coarse 
1. Cytological method or Karyotyping 2. Identification of sex chromatin 3. Y- granular nature of the chromatin (Betteridge et al., 1982).
chromosome specific DNA probes 4. Polymerase chain reaction (PCR).
 Advantages
B. Non –Invasive method Simple and rapid technique. 
 Sexing is considered best because it maintains the integrity of 
embryo and so is less likely to damage the potential of successful transfer  Disadvantages
of embryo. The granular natures of cytoplasm prevent the detection of Barr 
1. Detection of X- linked enzymes 2. Detection H-Y antigens. bodies. All cells may not have Barr bodies. The presence of Barr bodies 
 depends on the stage of the cell and the direction of the cell during fixing 

which may not be suitable for exposure of  Barr bodies and thus may lead A.  Invasive method of embryo sexing 
to false diagnosis of the cell and hence the sex of embryo. A large number 1. Cytological methods or Karyotyping
of cells are required for making the smear which may damage the embryo Karyotyping is done using cells at metaphase stage. Some cells 
(White, 1989).are removed from embryo and cultured with colchicine that causes cells to 

stop dividing at the metaphase stage of mitosis. After some hours, cells are 
3. Y-chromosome specific  DNA probeslysed osmotically and the preparation is fixed and stained so that 

The Y-specific probe technique involves the biopsy of a small metaphase chromosomes can be examined microscopically for two X 
number of cells from the embryo with proteinases to expose the DNA and chromosome in female or one Y chromosome in male.  (Seidel and Seidel, 
then hybridized with radioactively labeled Y-chromosome specific probe. 1991).
Positive hybridization results indicate the presence of Y- chromosome and  
thus the male sex of chromosome. The biotinylated Y-specific probe has Advantages
enabled sexing of bovine embryos within 30 hours (Leonard et al., 1987).It is inexpensive and easy to perform, it requires no sophisticated 

equipment and it can identify chromosomal abnormalities before the 
Advantagesembryos are transferred. Accuracy of the karyotyping method is high, 

Fetal sex can be predicted with DNA samples of as little as 20 ng. reagents are inexpensive and easy to obtain.  (Kitiyanant et al., 2000).
Highly accurate and a higher percentage of embryos can be sexed. 
Fluorescence in situ hybridization (FISH) with a DNA probe for Y-Disadvantages
chromosome was used to distinguish between male and female cells These techniques may cause accidental harm to the survived 
(Cotinot et al., 1991)embryo. Reduce the viability and conception rate of embryos. Due to low 

mitotic index of biopsy cells, the number of cells in metaphase remains very 
Disadvantageslow (< 70 percent). Low percentage of embryos that can be sexed because 

Technique is quite complicated, expensive and time consuming. the analyzable metaphase plates that can be prepared are in relatively low 
Limited by the accessibility of embryonic material for biopsy (Vliet et al., numbers, time consuming procedure, required well trained personnel, 
1989). 

Identification of the sex at the time of conception necessary and efficient so that all offspring would be of the desired sex. Sexing 
of embryos before transfer and has great potential for the livestock industry. The genetic sex of an individual is set at fertilization 
and depends on whether the X-bearing ovum is fertilized by a Y or X- bearing spermatozoa. The perfect method for controlling the 
sex ratio is by separation of X- bearing and Y- bearing spermatozoa. Many method have been evolved for sexing the embryos, 
but practical methods of sex diagnosis should have reliable result, simple and time saving, non harmful for embryos, efficient and 
accurate. 
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4. Polymerase chain reaction (PCR) method commercial unavailability of reagents.
 Amplification of Y chromosome-specific DNA by means of the 
PCR technique is the most reliable and practical method of sexing Applications of Embryo Sexing
bovine embryos (Herr et al. 1991), pigs (Pomp et al., 1995), horses In a Multiple Ovulation Embryo Transfer (MOET) nucleus 
(Peippo et al., 1995) and mice (Han et al., 1993). The method of sex breeding scheme, predetermination of sex could either increase the ratio 
determination in bovine embryos based on the amplification of specific of female to males thereby increasing the accuracy of selection or 
DNA sequences of Y-chromosome using PCR provides a useful tool to reduce the number of males produced thereby reducing the cost of 
influence the birth of male and female calves. The introduction of this MOET (Nicholas and Smith, 1983). More heifer progeny from genetically 
method is a good example of the rapid application of molecular biology valuable females as herd replacement for milk production.  Avoiding 
methods in agriculture, particularly in Embryo Transfer technology. For freemartins multiple births. More male and female animals for beef and 
accurate determination of sex in goats, PCR method had been milk production. Determination of the bovine offspring sex is very 
standardized (Rao and Totey, 1992). Aasen and Medrano (1990) were important for livestock farming and genetic improvement in cattle. In 
the first demonstrated sexing of goat embryo with PCR amplified DNA humans for the genetic control of sex-linked diseases. In Wildlife 
from blood sample. Leoni et al. (1996) were the first to describe a method management as a strategy for the conservation of an endangered 
for sex determination in goat embryos, using PCR and restriction species and as breeding schemes in zoos, in transgenic animals and 
fragment length polymorphism (RFLP) analysis. PCR sexing cloning (Maxwell et al., 2004).  
procedures based on the amelogenin gene is highly reliable and suitable 
for sex determination of goats (Chen et al., 2007). CONCLUSION

There are various methods of embryo sexing each with 
Advantages advantage and disadvantage. Out of all these methods Polymerase 

Sensitive, accurate, reliable and efficient procedure and chain reaction (PCR) method simple, efficient, highly reliable and 
pregnancy rates have not been affected. The removal of a few cells accurate procedure for sexing embryos .Control of the sex ratio of 
caused very little trauma to the embryos. It did not alter developmental domestic species is potentially of great commercial importance to 
potential in vitro.  High percentage of embryos being sexed.  (Schroder agriculture and animal science. Embryo sexing has significant 
et al., 1990; Peura et al., 1991; Saiki et al., 1989). Embryo biopsy can be implications with regard to maximizing the efficiency of both dairy and 
used simultaneously for multiplex genotyping of bovine embryos beef cattle production. Permit selection of a desired sex based on the 
(Peippo et al., 2007) and for genetic testing for hereditary diseases producers needs to minimize loss that results from the culling of animals 
(Ipate et al., 2007). of the undesired sex. The applications of these sexing methods expand 

well beyond the livestock industry. 
Disadvantages 

It requires technical skill and is time consuming. PCR has the 
risk of false positives because of DNA contamination during handling of 
the PCR products in PCR procedures and electrophoresis. (Bredbacka, 
1998) Require accessibility of embryonic material for biopsy (Hirayama 
et al., 2013). 

B) Non-Invasive method of embryo sexing 
The embryo is not subjected to any harm throughout the 

procedure leaving it intact and viable,therefore this method is known as 
Non-Invasive method of embryo sexing (Utesumi and Iritani, 1993). 

1. Detection of X – linked enzymes
The female has two X chromosomes whereas the male has 

only one X chromosomes in somatic cells and hence the enzymes 
associates with X chromosomes produced in female are almost double 
than that produced in the males. These enzymes are Glucose-6-
phosphate dehydrogenase (G6PD), Hypoxanthine guanine 
phosphoribosyl transferase (HPRT), Phosphoglycerate kinase, A-
galactosidase. These enzymes are measured in embryos. The high 
concentration of enzyme usually denotes two X chromosomes or female 
embryo. While low concentration denotes one X chromosomes or male 
embryo. (Monk and Handyside, 1988).
 
Advantages

Allowing all embryos to be sexed. 

Disadvantages
Embryo viability was reduced, particularly for embryos with 

very high or very low enzyme activity. Embryo has to be kept outside for 
longer duration in order to estimate the enzyme. Variations may exist 
leading to false diagnosis. The assay may be toxic to the embryos. 
(Pratheesh et al., 2011). 

2 Detection H-Y antigens 
Detection of a male-specific factor (H-Y antigen) by antibody. 

Embryos are incubated for 30–60 minutes with antibodies and then for 
an additional 30–60 minutes with first antibody containing a fluorescent 
dye. Embryos are then briefly examined with a fluorescence 
microscope. Male embryos fluoresce (H-Y positive) and female 
embryos non-fluorescent (H-Y negative). H-Y antigen is expressed as 
early as the eight-cell stage and is readily detectable on morulae. 
Detection becomes more difficult at the blastocyst stage. It has been 
shown to be expressed by pre-implantation embryos of all mammalian 
species including the mouse, rat, pig, sheep, goat, cow and horse. The 
assays for H-Y antigen are approximately 85% accurate in identification 
of embryonic sex (Anderson, 1987). 
 
Advantages

Simple to perform and rapid enough to allow field use 
(Bredbacka, 1998).  Although the accuracy with cattle embryos is at best 
80-90 % (Anderson, 1987). Speed and lack of need to biopsy embryos. 
Procedure is noninvasive and requires no specific skills.

Disadvantages 
The embryo has to remain in process for a long period and 

hence the conception rate is affected. This method is not shown 
repeatable (Veerhuis et al., 1994).Need for a fluorescence microscope, 
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