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What‘s OPU? Ovum Pick-Up

Ultrasound-guided punction and 
aspiration of ovarian follicles
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OPU (Ovum Pick-Up) 

• Cyclic, non-cyclic and pregnants animals (1st third) 
• No response to hormonal stimuli 
• With no genetic reproductive disorders 
• Heifers and prepubertal heifers (from 6-8 months)

• OPU/IVEP a viable alternative to recovery animal genetic resources

OVUM PICK-UP (OPU) & 

IN VITRO EMBRYO PRODUCTION (IVEP)

Mikkola M. Commercial Embryo Transfer Activity in Europe 2017 
34th Annual Meeting AETE. Nantes, France. 2018 

Bovine In Vitro Embryo Production in Europe in 2017 (OPU/IVEP)

11.30 oocytes/session
2.78 embryos/session

1. Russia: 41.5% OPUs, 41.3% oocytes, 51.5% embryos
2. Netherlands: 39.3%, 39.5%, 32.1%
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Mikkola M. Commercial Embryo Transfer Activity in Europe 2018. 
35th Annual Meeting AETE. Murcia, Spain. 2019 

Bovine In Vitro Embryo Production in Europe in 2018 (OPU/IVEP)

10.48 oocytes/session
2.59 embryos/session

1. Netherlands: 74% OPUs, 77.5% oocytes, 81% embryos
2. Russia: 8%, 4.75%, 4.62%

Total OPUs:       2017 (18,684) vs. 2018 (14,200): 24.8%
Total oocytes:    2017 (211,097) vs. 2018 (148,859): 29.5%
Total embryos:   2017 (51,971) vs. 2018 (36,832): 29.1%

Mikkola M. Commercial Embryo Transfer Activity in Europe 2018. 
35th Annual Meeting AETE. Murcia, Spain. 2019 

Bovine In Vitro Embryo Transfer in Europe in 2018

Netherlands: 74.6% ETs
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OPU and bovine embryos produced in vitro Worldwide (2016)

Embryos transferred: In Vivo derived embryo vs. In Vitro produced embryos

IETS. 2016 Statistics of Embryo Collection and Transfer in Domestic Farm Animals.

(Adapted from Perry, 2017) 

In Vivo (516,585)

In Vitro (448,113)

REGIONS Donors Oocytes Embryos Embryos/session

Africa 619 19,062 2,167 3.50

Asia (2015) 3,177 59,224 9,438 2.97

Europe 10,651 94,407 18,879 1.77

North America 45,918 805,072 260,574 5.67

Oceania 2,241 21,587 6,304 2.81

South America 49,739 1,138,302 378,291 7.61

Total 112,345 2,137,654 675,653 6.01

IETS. 2016 Statistics of Embryo Collection and Transfer in Domestic Farm Animals. 2017

Bovine In Vitro Embryo Production (OPU/IVEP)

1. Brazil: 42.1% OPUs, 51% oocytes, 55.3% embryos
2. USA: 44.3%, 38.8%, 38.1%

Brazil:   25.47 oocytes/session
(2016)     8.91 embryos/session (6.3 emb    )

Europe: 10.48 oocytes/session
(2018)      2.59 embryos/session
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IETS. 2016 Statistics of
Embryo Collection and
Transfer in Domestic Farm
Animals. 2017

Bovine In Vitro Embryo Transfer (OPU/IVEP)

Brazil: 61.6% ETs

Technical factors

• Follicular Aspiration Needles
• Disposables
• 18-20 G
• 40-75 cm long

• Vacuum Pump
• Depends aspiration device, length and diameter tubing, size and type collection

vessel & needle diameter)
• > 50 and < 120 mm Hg
• Flow rate: 15-25 ml/min

• Ultrasonography
• Convex or Micro-convex transducers (6-8 Mhz)
• Linear probes, lower OPU efficiency (10-20%)
• Aloka-500, Hitachi-EUB, Capasee-Toshiba, Medison Sonovet-600, Pie-Medical

Falco-Vet, Exago-ECM, Easi-Scan BCF, GE, ...
• Handgrips

• OPU Team and Operator Experience
• One or two person. Same people
• Experience (operator and assistant) significant effect in number and quality of

collected oocytes

Factors affecting OPU results
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Factors affecting OPU results
Biological factors (I)

• Frequency and timing of follicle puncture
• OPU 2/week (Mon & Thurs, 3-4 days interval)
• OPU 1/week

• Physiological status and body condition of the donor
• Selected healthy heifers with genetic potential for production traits
• OPU in non-productive periods. Undernutrition has a negative effect
• OPU exceptions: pregnant animals (after 3rd-4th mo), ovarian hypoplasia or

immediate post-partum

• Individual variations
• Donor animal is a major source of variation both the management and genetics
• In human medicine, plasma Anti-Müllerian Hormone (AMH) levels is an important

predictive parameter for assistant reproductive technologies (ARTs) success
• Currently, controversy between authors about AMH in bovine. However, AMH can

help to identify groups of very good or very poor oocyte donors
• More studies must be conducted to determine the role of AMH levels in OPU/IVEP

procedures in cattle

• Donor age
• Very young and very old donor ages are reported as problematic situations
• Prepubertal and aging donors commonly have poor-quality oocytes
• Virtually all female cattle starting from 2 mo of age can be oocyte donors by

follicular aspiration

OPU/IVEP

(Chaubal et al., 2006)

(Viana et al., 2004)

(Gyr, B.Indicus)
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Factors affecting OPU results
Biological factors (II)

• Climate and season
• Heat stress suppress follicular dominance, causing follicle growth-related changes
• Number of follicles 3-8 mm in diameter per ovary and number oocytes after

aspiration of follicles is higher in winter compared with summer
• B. indicus cattle have shown better reproductive performance than B. taurus in

tropical and subtropical regions

• Hormonal stimulation
• Gonadotropin stimulation ranging from a full superovulatory dose to shorter

treatments (2-3 days, 1-2 injec./day) in presence of a P4 releasing device or a CL
• Gonadotropins increasing size of small follicles and to the acquisition of a higher

developmental competence of the oocytes
• In prepubertal calves gonadotropin stimulation is required to obtain an acceptable

level of developmental competence
• Use of gonadotropin stimulation does not seem to be effective in B. indicus

donors; it is not used in large scale programs

Factors affecting OPU results

Biological factors (III)

• Donor breed
• In Bos taurus not significant variation among breeds
• Significant differences between B. indicus breeds and indicus-taurus donors
• B. indicus breeds tend to have, on average, more follicular waves, as well as a greater

number of follicles >5 mm per wave compared to B. taurus breeds
• Nelore cows have smaller dominant follicles and CL, and shorter estrus than B. taurus

breeds. Physiological basis for the number of follicles in Nelore cattle has not been
established

• The high number of oocytes obtained via OPU seems to be a unique characteristic of
Nelore cows. However, are similar to other B. indicus and B. taurus breeds when
comparing the average embryo production by MOET
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FACILITIES

OPU equipment: ECM-IMV



Ovum Pick-Up (OPU): Alternativa emergente para a produção de embriões
Salvador Ruiz

Jornadas ALTBiotech RepGen – Recursos Genéticos Animais e Biotecnologias: Projeção para o Futuro
Estação Zootécnica Nacional/Fonte Boa, 13 de Dezembro de 2019 9

”All in one” transducer (ECM-IMV)

OPU equipment: MINITUBE (Bovine)
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OPU equipment: MINITUBE (Equine)

OPU equipment
• Ultrasound scanner (FalcoVET) 

• Transvaginal probe (R-10, 5-7.5 MHz)

• OPU “handgrip” (60 cm) 

• Punction guide 

• Disposable punction needles (18 G, 1.2 x 40 mm)
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OPU equipment

• Ultrasound scanner (GE, Voluson 730 P) 

• Transvaginal probe (IC5-9, 5-9 MHz)

• OPU “handgrip” (60 cm) 

OPU equipment
• Vacuum pump (70 mm Hg) (footpedal)

• Water bath (38ºC)

• Probe cover (ultrasound gel)

• PBS (heparine 0.01%, FCS 1%) 
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 Donor preparation
 Restrain and waxing, Rectum cleaning  

 Perineal area and vulva cleaning 

 Palpation and rectal examination

 Revision and Fix ovaries

 Drugs treatment pre-OPU
 Analgesia: carprofen (Rimadyl, 10-12 ml, s.c.) 

 Tranquilization: xylazine 2% (Rompun or Nerfasin, 
0.6-0.9 ml, i.m.)

 Epidural anesthesia: lidocaine (Anesvet, 3-6 ml)
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Epidural space (0.3 ml/kg)

18G
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OPU:  
Transvaginal 

Puncture
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Puncture
guide
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CCOs classification
(Oropeza et al., 2004)

Type I oocytes (very good quality):

- Dark and homogeneous ooplasm

- Many layers of cumulus cells

Types II and III oocytes (good and intermediate quality): Homogeneous, clear 
or pigmented ooplasm. Fewer layers cumulus cells
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Tipo IV: denuded oocytes 

Tipo V: in vivo matured oocytes

Not suitable oocytes in OPU/IVEP
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OVUM PICK-UP (OPU) & 

IN VITRO EMBRYO PRODUCTION (IVEP)

• IVEP steps:
– In Vitro Maturation (IVM)
– In Vitro Fertilization (IVF)
– In Vitro Culture (IVC)
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• IVM: TCM-199 (24 h, 38.5ºC, 5%CO2)

• Semen: Swim-up. Density Gradients (Percoll®, Bovipure®) 
1 x 106 spz/ml

• IVF: SPERM-TALP & FIV-TALP (22h, incubation)

• IVC: SOF + 5% FCS (38.5ºC, 5%CO2, 5%O2)

• Cleavage: 48 h

• Blastocysts: 7 d

IVEP

• IVEP Efficiency:
– IVM: 90%
– IVF: 80%
– IVC: 35-40%

OPU/IVEP yield

• IVM: 90%
• IVF: 80%
• Blastocysts rate (IVC): 35-40%
• Pregnacy rate after ET: < 50%
• 10 -15 offspring/100 oocytes in culture
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Other uses of OPU in cattle

• Tool for interfering with follicle dynamics to investigate its regulatory mechanisms

• Eliminate the deleterious effect of a dominant follicle during superovulation in cows, by
puncturing the dominant follicle 38-46 h prior to superovulatory treatment

• Therapeutic effect on infertile donors, especially affected by ovarian cysts. Safe and
good method for the manual, active rupturing of cysts during rectal palpation

• Source of oocytes for studies of IVF, IVEP, clonning and transgenesis. Also, in ARTs for
the recovery and conservation of endangered bovine breeds

• Other uses of OPU: injections (ovarian intrafollicular, ovarian stroma, intraluteal).
Biopsies (CL and ovarian stroma for primordial and preantral follicles)

OPU in other species

• OPU in Buffaloes: some countries interested in reproduction biotechnologies in
buffaloes (Italy, Argentina, China, India). OPU has great potential because MOET
programs have given poor results compared with cattle. Ovaries are small and the
follicles tend to be fewer and of small diameter. OPU with sexed semen and
cryopreservation accelerates genetic gain in buffalo industry

• OPU in Equine: using a double-lumen 12G needle. In preovulatory follicle (> 35 mm)
oocytes can be collected, 24 h after hCG with the donor showing signs of uterine
edema. For OPU equine immmature oocytes, aspirate follicles (8-10 follicles >1 cm)
preferably without dominant follicle (transition season). Oocyte recovery rates from
immature follicles is low because large size of follicles and the strong attachment to
the follicle wall of COCs. It is necessary to use double lumen needles for repeated
flushing, up to 8 to 10 times for each follicle
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