Reproductive Biotechnology

There are several reproductive technologies already available or under development, which can accelerate progress in genetic improvement programs in farm animals. 
1. Artificial insemination (AI)

2. in vitro production (IVP) of embryos

3. Multiple Ovulation and Embryo Transfer (MOET)

4. Sexing of semen or embryo

5. Cloning (i.e. mass production of identical embryo).
1. Artificial Insemination (AI): Artificial insemination, or AI, is the process by which sperm is placed into the reproductive tract of a female for the purpose of impregnating the female by using means other than sexual contact. Artificial insemination is widely used for livestock breeding, especially for dairy cattle and pigs.
2. in vitro production (IVP) of embryos: In Vitro Embryo Production (IVP) is a well known and accepted method of producing embryos from adult cows in the laboratory. The eggs or oocytes are collected directly from the ovaries of the donor cows and fertilized in the laboratory with selected semen. Eggs are grown in the laboratory up to the transferable stage when they are transferred into recipient cows.The technology is simple and safe. IVP differs from the conventional multiple ovulation and embryo flushing system (MOET) in that in the IVP system we harvest the eggs directly from the donor’s ovaries and the embryos are produced in the laboratory. Whereas in the MOET system, the embryos are formed and grown inside the donor cow and are then flushed out to be transferred into recipients. 

Factors affecting IVP:

1. Bull

2. Sperm treatment

3. Sperm concentration

4. Time of insemination

5. Oocyte wash after fertilization

6. Oocyte quality

7. Temperature (38.5-390C)

8. PH (7.2-7.4)

Steps for IVP:


1. Ovarian hyperstimulation
2. Egg retrieval
3. Egg and sperm preparation
4. Fertilization
5. Embryo culture
6. Embryo selection
7. Embryo transfer
3. Multiple ovulation and Embryo Transfer (MOET): Embryo transfer refers to the techniques by which fertilized ova are collected from female (the donor) and transfer to another female (the recipient) where development process takes place.
Transplantation  of Embryo:

· The first record transfer of mammalian eggs was in 1891 by Heape picus in 1930

· More extensive application by Hammonds’s research group in the late 1940s

· In man-1978 (Lous)

Biological Flexibility:

1. The lumen of fallopian tube and uterus represents an immunologically privileged site to the extent that embryonic and placental tissues bearing foreign antigens are not normally rejected within a species, putting them in appropriate time.

2. The mammalian embryos exist for a variable period in a free-living state in the lumen of the uterus before the process of implantation or attachment is initiated.
Steps for MOET:
1. Selection and management of Experimental animals

2. Treatment of Donor and Recipient animals

3. Super ovulation of Donor animals

4. Synchronization of Recipient animals

5. Insemination of Donor animals 
6. Collection of embryos from the Donor animals 

7. Grading of Embryos 
8. Transfer of embryos to the Recipient animals

9. Pregnancy

10. Data collection

11. Statistical analysis.  

Potential Advantages of Embryo Transplantation:

1. Transplantation of embryo can be regarded as a counterpart of  Artificial Insemination (AI), permitting exploitation of superior female genotypes, producing more offspring from the same genetic donor than would possible under normal or natural breeding condition.
2. Transplantation has been used for the rapid multiplication of rare exotic or commercially desirable breeds. This procedure facilitates of producing several offspring of same genetic constituents for both male and female from a single donor.
3.  Transplantation of embryo provides an attractive means of speeding up selection programme there by facilitating an increased response to selection.

4. Increased reproductive out put would also possible from a non-surgical techniques of inducing twin pregnancies
5. Embryo transplantation could be well served in developing countries for rapid improvement of herds by satisfactory arrangements for temporary storage of the embryos. Export or import of embryos is clearly more convenient and cheaper than export or import of live animals.

6. Life time productivity of individual cows could be extended to greater extent by reducing generation interval.

7. Long-term preservation of embryos in deep-frozen banks (Same as semen), enabling propagation of selected lines of livestock long after the donor is dead. It could play a major role in the conservation of rare breeds and in the maintenances of genetic control.

8. It can be viewed as a sequel to the fundamental research of many kinds.

9. By the process of ET, One can produce pure bred strain from the native stock without importing pure bred male and female from abroad  
