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A mare with recurrent pregnancy loss
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EMBRYO TRANSFER

̶ Success rate: 

̶ Embryo recovery ~75%

̶ Pregnancy rate ~75%

̶ Application in mares which :

̶ cannot carry foal to term 

̶ are in competition

̶ are wanted for multiple foal production
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50% recipient pregnancy rate per cycle



MOTHER OF ALL ART - EMBRYO TRANSFER (ET)
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̶ In vivo derived embryos (fresh or frozen)

̶ In vitro produced embryos (fresh or frozen)

̶ Cloned embryos (fresh or frozen)



EMBRYO TRANSFER

̶ Limitations:

̶ Requires genital tract to support embryo 

development until D7

̶ Requires a full dose of good quality semen

̶ Superovulation is problematic
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A mare with cervical lacerations



OOCYTE RECOVERY 

̶ Oocyte recovery: mature or immature

̶ Fertilization and embryo development 

in vivo in vitro



OOCYTE RECOVERY

̶ Mature oocyte : flank aspiration

www.FoalInMare.com



OOCYTE RECOVERY
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̶ Immature oocytes : Ovum Pick Up (OPU)

Hawley et al, 2005



OOCYTE RECOVERY EFFICIENCY

̶ 1 mature oocyte

̶ Recovery rate : 80%

̶ Timing cycle, hCG

̶ Embryo/oocyte collection: 0,33

̶ ~10 immature oocytes

̶ Recovery rate : 50-60%

̶ In vitro maturation needed

̶ Embryo/OPU : 1



OOCYTE TRANSFER (OT)

̶ Transfer of a mature oocyte to the oviduct of an

inseminated recipient mare

̶ In vivo fertilisation

̶ Clinical application

̶ Argentina and USA

̶ Limited in Europe:
̶ Surgery of recipient mare

̶ Multiple pregnancies

www.FoalInMare.com



OPU - ICSI

̶ In vitro maturation
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OPU - ICSI

̶ Intracytoplasmic sperm injection (ICSI)
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OPU - ICSI

̶ In vitro culture

Cleaved embryo        Blastocyst
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ICSI-Foal

10 immature oocytes

6 mature oocytes

6 ICSI

5 cleaved embryos

1 blastocyst
60%

100%

80%

25%

15 follicles

60-100%

Embryo 

transfer

WHAT TO EXPECT FROM OPU-ICSI? 



CANDIDATES FOR ICSI? 

̶ High value mares with

‒ Cervical problems

‒ Chronical endometritis

‒ Blocked oviducts

‒ …

̶ High value stallions with

̶ Subfertility

̶ Limited availability of (frozen) semen

̶ …..

CUMANO
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COMPARATIVE REPRODUCTIVE EFFICIENCY

̶ ‘= having at least one D45 pregnancy per attempt (%)’ 

(Cuervo-Arango et al, 2019)
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A dead mare



POST MORTEM OOCYTE COLLECTION - ICSI

̶ Excision of ovaries, transport to lab within 6-12 hours

̶ Scraping Aspiration
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Hinrichs, 2005



Skin biopsy from

donor horse

Culture of 

somatic cells

Collection of 

horse oocytes

Transfer of donor nucleus to recipient oocyte : 

fusion and activation by electrical pulse

Enucleation of mature oocyte

CLONING OR NUCLEUS TRANSFER
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Culture of the embryo to the blastocyst stage

Intrauterine transfer to recipient mare

Pregnancy is monitored by ultrasound
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Gambini and Maserati, 2017



Gambini and Maserati, 2017





CLONING: LIMITATIONS

̶ Availability of equine oocytes

̶ Efficiency

̶ Embryo production

̶ High pregnancy loss

̶ Perinatal problems

̶ Registration of clones



Crossing barriers of time and place
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CRYOPRESERVATION IN THE HORSE



EMBRYO FREEZING

̶ In vivo 
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EMBRYO FREEZING

̶ In vitro

̶ Pregnancy and foaling rate frozen embryos = fresh
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OOCYTE VITRIFICATION
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VICSI, May12, 2017
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OOCYTE VITRIFICATION

̶ Limitation: efficiency

̶ Applications

̶ Increase flexibility of OPU-ICSI

̶ Research

̶ Genome resource banking
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Fresh 146 80 (55%) 16 (20%) 10 (60%)

Vitrification 179 72 (40%) 5 (6,9%) 1 (20%)



GENE BANKING

̶ Interspecies embryo transfer and hybrids

Allen and Short, 1997



GENE BANKING

̶ ART in horse as a model for endangered species



TAKE HOME MESSAGE

̶ ET, OPI-ICSI, cloning and embryo cryopreservation

have reached efficiency that allows clinical application

̶ Main indications:

̶ Female or male subfertility

̶ ‘multiply genetics’

̶ ART in the horse presents a valuable model for

conservation of genetics in (endangered) 

breeds/species
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http://www.rohh.ugent.be/v3/home/

https://www.engelsespringerspanielsumaringahem.com/
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MILESTONES IN EQUINE EMBRYO TRANSFER

̶ 1974 The first foal produced by embryo transfer was born (Japan) 2 

̶ • 1974 First report of successful superovulation of mares (Wisconsin) 

̶ • 1976 Long-distance transport of equine embryos first reported (England) 

̶ • 1982 Foal born following transfer of a frozen-thawed embryo (Japan) 

̶ • 1984 Production of twins following bisection of an equine embryo (Colorado) 

̶ • 1987 Technique for successful cooling of equine embryos reported (Colorado) 

̶ • 1988 Birth of first foal following gamete intrafallopian transfer (Colorado) 

̶ • 1991 Birth of first foal produced by in vitro fertilization (France) 

̶ • 1996 First foal produced from intracytoplasmic sperm injection (Colorado) 

̶ • 2002 Report of 2 foals born following transfer of vitrified oocytes (Colorado) 

̶ • 2003 Birth of a mule foal produced by cloning (Idaho) 

̶ • 2003 Birth of first horse foal produced by cloning (Italy)
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