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Cattle oocytes 
 
 
Oocyte collection and maturation 
 
Follicles between 2 and 8 mm are aspirated using an 18 gauge needle and a vacuum pump (50 
mmHg; 28 mL/min) or hypodermic needle and the resulting oocytes are graded for quality.  Only 
oocytes classified as grade I (homogeneous cytoplasm and at least 3 layers of cumulus cells) or 
grade II (homogeneous cytoplasm and 1 or 2 layers of cumulus cells) are used for vitrification.  
Selected oocytes are matured in in vitro maturation medium (De La Torre-Sanchez et al., 2006; 
the recipe is listed below) in a 38.5 °C atmosphere of air containing 5% CO2 for 22 hours. 
 
If necessary, oocytes can be collected, graded and diluted in maturation medium, as previously 
described, and then transported using a portable incubator set at 38.5 °C so that the oocytes can be 
vitrified in a laboratory setting.  
 
Oocyte vitrification, thawing  
 
Following maturation, groups of 5 oocytes are washed through three 100 µL drops of vitrification 
medium 1 (VIT1; 7.5% ethylene glycol, 7.5% dimethyl sulfoxide, and 85% basal medium (80% 
TCM and 20% FBS) for a total of 3 min and then with a single 100 µL drop of vitrification medium 
2 (VIT2; 15% ethylene glycol, 15% dimethyl sulfoxide, 0.5 M sucrose and basal medium) for 45 
to 60 s.   The oocytes are then loaded on a vitrification device (e.g. Cryotop from Kitazato Corp, 
Tokyo, Japan or Vitringa from INGÁMED, Maringá, PR, Brazil) and submerged directly into 
liquid nitrogen. 
 
All thawing media is maintained at 37 °C.   Oocytes are thawed by placing the frozen devices 
containing the vitrified oocytes into thaw medium 1 (TM1; 1 M sucrose in basal medium) for 1 
min.  The oocytes are then transferred to thaw medium 2 (TM2; 0.5 M sucrose in basal medium) 
for 3 min and finally washed 2 times in basal medium.   
 
Maturation medium recipe 
HEPES-bufferedTCM-199 supplemented with 1.0 mm glutamine, 0.2 mm Na-pyruvate, 0.1 mm 
cysteamine, 15 ng/mL ovine follicle stimulating hormone [NIDDK-oFSH-20], 1µg/mL bovine 
luteinizing hormone [NIH-LH-S1], 1µg/mL oestradiol 17β, 50 ng/mL human recombinant 
epidermal growth factor, and 0.5% fatty acid-free bovine serum albumin. 
  



Pig oocytes 
 
The following methodologies are based on the manuscript “Comparison of efficiency of open 
pulled straw (OPS) and Cryotop vitrification for cryopreservation of in vitro matured pig 
oocytes” (Liu et al., 2008). 
 
Materials and Methods 
 
Cumulus oocyte complexes (COC) are aspirated from 2 to 6 mm follicles and placed in groups of 
50 in 400 µL in in vitro maturation medium.  COCs are incubated at 38.5 °C in 5% CO2 for 44-
46 hr and then graded.  Note: the in vitro maturation medium is prepared without 10% pig 
follicular fluid which is added, after filtration, at the time of aspiration of the oocytes. 
 
Acceptable oocytes are gently pipetted to remove cumulus cells and then transferred to 39 °C 
equilibration solution.  The oocytes can be held in this solution from 5 to 15 min.   
 
Oocytes are then transferred to vitrification solution, incubated for 20 to 30 s, placed on a 
vitrification device and plunged into liquid nitrogen.  The time from exposure to vitrification 
solution to plunging in liquid nitrogen is 45 to 60 s. 
 
Oocytes are warmed by plunging the devices containing oocytes into 39 °C thawing solution for 
1 min and then transferring the device/oocytes to dilution solution for 3 min.  The oocytes are 
then moved through 2 separate rinses with washing solution and then cultured for IVF. 
 
 
Recipes 
 
In vitro maturation medium: 80% TCM 199, 10% FBS, 10% Pig follicular fluid, 10 IU/mL eCG, 
5 IU/mL hCG. 
 
Equilibration solution: 65% TCM 199, 7.5% ethylene glycol, 7.5% DMSO, 20% FBS (the 
manuscript uses synthetic serum substitute). 
 
Vitrification solution: approximately 50% TCM 199, 15% ethylene glycol, 15% DMSO, 20% 
FBS, 0.5 M sucrose. 
 
Thawing solution: 1.0 M sucrose in TCM 199 with 20% FBS. 
 
Dilution solution: 0.5 M sucrose in TCM 199 with 20% FBS. 
 
Washing solution: TCM 199 with 20% FBS. 
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