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Popular Article  

Overview on Embryo transfer technology 

Steps in ETT 

1.Selection of donor and recipient: 

Donor should be genetic superior and reproductive normal. 

        

The recipient should have good reproductive efficiency, absolutely 

healthy, normal cycling with no Gynae problems 3 months past parturition 

in cow and 2 months gap in case of goat. 

 

2.Synchronization of estrus (ES) 

   It means bringing large numbers of cycling  females into  

   estrus during a short-predefined period. 

Protocol for ES: 

 Mainly two basic approaches are used for synchronization of estrus in cattle: 

1. By inducing the regression/lysis of active corpora lutea by administering Two PGF2 

Injections 11 or 12 days apart and after the 2nd  injection, animals may be bred/A.I. 

at detected  estrus or the animals may be inseminated at 72 to 96 hours (timed A.I. 

without detection of estrus). 

2. By inhibiting the secretion of GnRH, FSH and LH by administering progesterone for 

a prolonged period: On withdrawal of progesterone treatment animals exhibit estrus 

within a short  interval of time (2-6 days).  

 

 

Introduction  
 

It is a technique by which embryos are collected from donor female and transferred 

to  recipient female, which serve as surrogate mother for the remaining period of 

pregnancy. Ett refers to any stage of embryonal development from one-cell fertilized 

oocyte to the pre-attachment blastocyst. First successful ETT was done by Walter heape 

in rabbit in1890 and first ETT in cattle done by Willet in 1951. 
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OV-synch protocol: inject GnRH injection on 0th day then PGF2alpha on 7th days and then repeat 

GnRH again on 9th day and A.I on 11th day (Nowicki et al., 2017). 

 

3. Super ovulation of donor 
   Super ovulation is the process of induction of multiple ovulations, above the level 

which occur naturally, using exogenous hormones.  

Or, it is defined as an increased ovulatory response by external hormonal therapy, above the 

normal number of ovulations that would occur naturally in normal cycle of a particular 

species. Donor cows can be super ovulated repeatedly at approximately 6 – 8 weeks intervals 

with no adverse effect on subsequent fertility. For super ovulation, gonadotropins such as 

FSH, PMSG, eCG, hMG are commonly used.   

Superovulation protocol for cattle: 

A total of 35-40 mg of FSH is administered for 4 days in AM:PM schedule. Start 

superovulation on day 10 of estrous cycle (estrus=0 day). PGF may be administered on either 

the third or fourth day of FSH treatment. Donor cow is inseminated on the day 0 and day 1. 

since donor come into estrus earlier than recipient cows (36-48 hr vs. 72-80 hr), recipient cows 

are always given PGF2alpha 24 hr earlier than the donor. Flushing of embryos is generally 

carried out on 7th days post estrus and compact morula or early blastocysts are usually collected. 

In buffalo, the flushing is carried out on 6th day due to faster embryonic growth. 

 

4. Natural service/ Artificial Insemination 
5. Collection of embryos from donor: can be done by surgical or nonsurgical flushing. 

 Non-surgical flushing: prefered in cattle and buffalo. A foley catheter (14-18 g; 67 cm long) 

with a 30 ml inflatable bloom is fastened at the base of horn under epidural anesthesia. The 

catheter is a two-way catheter; one for inflation of ballon and the other for inflow and outflow. 

The inflow is connected to a bottle of DPBS and outflow is passed through embryo concentrator 

(70µ pore size to filter out embryos). each horn is flushed by 50 ml of fluid 5-10 times to ensure 

all embryos are collected. 

 Commonly used flushing catheters are: 

   1) Foley catheter.   

   2) Rusch catheter.     

   3) IMV 3-way catheter. 
      
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig- embryo collection by non-surgical flushing (Selk et al., 2002) 
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Surgical flushing: preferred in sheep and goat. Flushing is done via para-median laprotomy. Flushing 

is carried out from oviduct by collected embyos from ostia and flushing media is introduced 

via uterotubal junction. 

 

 
 

Fig- embryo collection by surgical flushing (Betteridge et al., 1980) 

Flushing medium: Dulbecco phosphate buffer saline (DPBS) 

Storage medium: DPBS with 0.4% BSA 

Collection on:  7th day in cattle, 5-6th day in buffalo, 6-9th day in horse, 4-6th day in sow, 3-4th day in 

goat and 3-6th day in sheep after estrus. 

6.Recovery/Search of embryos 

7.Selection/classification of embryos: embryo between the 8 cell (4 cell in pig) and blastocyst stage 

result in highest pregnancy rates. 

Evaluation of embryos: embryos are evaluated for the quality and stage based on number of 

blastomeres, size of blastocoels, compactness of blastomeres. Color and appearance of 

cytoplasm, state of zona pellucida and state of perivitelline space. 

8. Storage of embryos 

  Short term storage: in DPBS medium at 37℃ for about 7 hr and +4℃ up to about 3 days 

without much loss of viability. 

  Long term storage: in LN2(-196℃) for long period. 

9.Transfer of embryos to recipients: embryos that are perfectly symmetrical or having slight 

asymmetry, even granulation with no or slight blastomere extrusion are selected for transfer. 

On an average 8-10 embryos are collected from superovulated donor, of which 5-6 embryos 

are of transferrable quality resulting in 3-4 (~65%) pregnancies. Embryos is deposited at the 

middle of uterine horn ipsilateral to CL. 

 

9. Applications of Embryos transfer technology 
⚫ Fast genetic progress: it accelerates progeny testing and decrease generation interval. 

⚫ Gender preselection and transfer of desired sex embryo. (Church et al., 1977) 

⚫ Genetic conservation of endangered breeds. 

⚫ Creation of disease-free herd.  

⚫ Production of A.I bulls and cows. 
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⚫ Important for biotechnological procedures like production of chimeras, micromanipulation, 

transgenesis. 

 

Conclusion 
 Embryo Transfer Technology can be used as a principal technique for most of the assisted 

reproductive technologies, because of its impressive and successful history. It has gained more 

importance and attention and lot of scientific research  

activities are going on related to embryo transfer. Because of various innovations and development 

in the field of embryo transfer, various advanced assisted reproductive technologies are gaining 

importance which includes mainly in-vitro fertilization and animal cloning. Multiple Ovulation 

Embryo Transfer (MOET) technique, which is an essential component in the embryo transfer 

practices will be of greater importance  

and it will exist for years to come. The major disadvantage associated with embryo transfer 

technique is that proper training should be given to field veterinarians, otherwise the success rate 

will be very less. Hence, proper training should be given to the practitioners and researchers in order 

to achieve the greater success rate.  
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