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Abstract: Problem statement: Vitrification is replacing conventional slow freagj to cryopreserve
gametes and embryos especially farvitro production of embryo in domestic animal species.
However, the results are still not satisfactoryeTim of this experiment was to study the effect of
different equilibration temperatures omvitro viability of immature bovine oocytes after vitdéition.
Approach: Oocytes were obtained from slaughterhouse ova@ety grade one oocytes were used.
Oocytes were equilibrated in three different terapmes: 32, 37, or 41°C. Immature oocytes were
equilibrated in VS1 (7.5 Ethylene Glycol (EG) + %®MSO) for 10-12 min and then exposed to VS2
(15% EG + 15%DMSO + 0.5M sucrose) for one min. réaéer oocytes were loaded on hand-made
Cryotop and directly plunged into liquid nitrogekfter warming, oocytes were examined for viability,
maturation, cleavage and blastocyst productiResults: Oocytes that were equilibrated at 37°C had
significantly higher (p<0.05) viability than 41°But there were no significant difference between 37
and 41 with 32°C. Maturation rate in 37°C group wamificantly higher compared with other groups.
The highest percentage of degenerated and germiisadle stage oocytes were obtained from 41°C
than 32 and 37°C. Cleavage rate of 37°C group {38)7was greater than other groups (30.84 and
28.95% for 32 and 41°C, respectively). The highastocyst rate was also produced when oocytes
equilibrated at 37°C (6.45%onclusion: In conclusion, these results indicated that immeahovine
oocytes can be equilibrated successfully at 37°@ewtigher or lower temperature can significantly
decrease their subsequent viability and development
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INTRODUCTION possibility of harm vanishes by using vitrification
(Kasai, 1996; Rall, 1992; Vajta and Kuwayama, 2006)
Cryopreservation of reproductive cells has beerthat employs high concentrations of cryoprotectants
initiated decades ago and currently its importaace  with ultra rapid cooling rates (Smorag and Gajda,
becoming more notable. Preservation of fertility in1994).
patients suffer from cancer, conservation of endeea) Cryoprotectants potentially could be the source of
animal species, improvement of genetic breeding antbxicity which also increases by rising the tempames.
assisted reproductive biotechnologies are all thé\ccording to the literature, researchers are iz
recognized aspects that could be applicable bygusinroom (Chianet al., 2005; Kuwayameet al., 2005),
established cryopreservation techniques (Fuller andiological (Vajtaet al., 1998; Yoonet al., 2003) or
Paynter, 2004; Rall, 1992). The hazardous part ohigher than biological temperatures (Albarraeiral.,
cryopreservation systems which ultimately can ke th 2005; Moratet al., 2008) for handling of the gametes
cause of cell death is the risk of ice crystal fatiosn  and embryos at the time of vitrification. On théent
inside the cells (Liebermanret al., 2002). This hand, permeability and sensitivity of gametes and
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embryos are different with relation to the spea@esl for 3 and 5 min, respectively. Finally, the immatur
developmental stages. Previous studies have shmatn t oocytes were washed twice in HM for 5 min each and
MIl bovine oocytes have greater permeability toprocessed fom vitro maturation.

cryoprotectants and water than Germinal Vesicle GV

oocytes (Agceet al., 1998). However, there have beenIn Vitro Maturation (IVM): Immature oocytes were
little fundamental studies which compare handlingwashed two times in medium 199 supplemented with
temperatures specified for vitrification of immatur 4 mg mL* BSA and washed again in maturation
bovine species. The aim of the present study is tgolution containing Hepes-buffered medium 199
determine the effects of three different equililmat supplemented with 10% fetal calf serum, 0.2 mM
temperatures onin vitro viability and subsequent sodium pyruvate (P-5280),5(ILmL‘1 Gentamycin (G-
embryo developments of immature bovine oocytes afte1264) and 1 ug mL? oestradiol-1B (E-8875).

vitrification. Approximately 20-30 oocytes were incubated in 400
of maturation solution under mineral oil in 4-wplates
MATERIALSAND METHODS for 22-24 h at 38.5°C under 5% G@mosphere with

high humidity. The vitrified separated oocytes also

Reagents: Unless otherwise indicated, all chemicalsynderwent the same maturation process with control
were purchased from Sigma-Aldrich (St. Louis, MO, group after warming.

USA).

Nuclear maturation stage: For the purpose of
Oocyte collection: Ovaries were collected from local maturation determination, 24 h after maturation,
abattoirs and transported to the laboratory withimat  oocytes were denuded using 0.1% (w/v) hyaluronidase
34-36°C in phosphate-buffered saline (PBS; P-4417fType 1-S) in Hepes-buffered medium 199 by
containing penicillin-streptomycin (100,000 IU of vortexing. The cumulus-free oocytes were fixed in
penicillin and 100 mg of streptomycin per liter). aceto-ethanol mixture (1:3, v/v) at 5°C for 24 mo®
Cumulus Oocyte Complexes (COCs) were obtained bfixed, oocytes in groups of 5-10 were mounted on
slicing method in tissue culture medium 199 (Mediumslides. Cover-slip with 4 spots of silicon glue the
199, 12340; Gibco) containing 25 mM HEPES, Earl'scorners was gently pressed down until it touched an
salts, L-glutamine and 2 mg riLsodium bicarbonate secured the oocytes. Afterward, aceto-lacmoid stain
modified by the addition of 4 mg mt.bovine serum Was passed under the cover-slip and remained toere

albumin (BSA, fraction V, A-3311) and gentamycin 5 min. Subsequently, a decolorizing solution (aceto
50 ug mL™ (G-1264). glycerol) was passed through to remove the stain

residuals. Stained oocytes were examined undet ligh

Vitrification and warming: The vitrification protocol ~Microscope (400x) for nuclear stages determination.
was adapted from Kuwayangh al. (2005) with minor : . I
modifications. Briefly, oocytes were washed twice i In Vitro F_ert|l|zat|on _(IVF): The fgrtlhzatlon method
Holding Solution (HS, Hepes-buffered TCM medium Was previously described by Parriehal. (1988) with
supplemented with 20% Fetal Calf Serum, FCS) ang©mMe modifications. Briefly, matured oocytes were
kept there for about 15 min. Group of four COCsaver Washed three times in tyrode’s albumin lactate pyte
incubated in the first Vitrification Solution (VST.5%  puffered with HEPES Talp-Hepes (Parrigfel., 1988)
DMSO and 7.5% EG in WS) for 10-12 min and then@nd twice in fertilization medium. Viable spermataz

transferred to the second Vitrification Solutonga ~ Were obtained by centrifugation of frozen-thawed
15% DMSO, 15% EG and 0.5 M sucrose in WS) for gShermatozoa on Bovipure (Nidacon International AB,

further 60 sec. Instantly oocytes were loaded barg- Gothenburg, Sweden) discontinuous density gradqiznt
made cryostrip and submerged into Liquid Nitrogen™! Of top-layer over 2 ml of bottom-layer) for 20mat
(LN,) for storage. The time of exposure from VS2 to300<g at room temperature. Viable spermatozoa
LN, was less than 90s. Vitrified samples werecollected at the bottom of the tube, were washeti wi
maintained in Liquid Nitrogen (L) for at least 10 days. © ML of sperm-TALP (Parrishet al., 1988)
Immediately after removing Cryotop from LN Supplemented by 6 mg m“LBSA_(fracUon V, A-3311)
thin strip of Cryotop was submerged in 3-ml pre-and centrifuged for 10 min at 380. After
warmed (39°C) HS plus 1 M sucrose (T1) andcentrifugation 150uL of the pellet was selected.
smoothly tried to detach oocytes from Cryotop devic Spermatozoa were counted using a hemacytometer and
Immature oocytes were left in T1 for 1 min and thendiluted with IVF-Talp to give the final concentrari of
transferred to HS plus 0.5 and 0.15 M sucrose folut 1x10° spermatozoa mL. IVM-oocytes were transferred
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in groups of up to 7 into 5QL of fertilization solution  Table 1: Polar body rate after maturation in euatied groups
supplemented with 10 pg ML heparin-sodium salt (3n2°213) 32:547) 4(1;(: 2)
(Sigma, H_—_339_3). Spermatozoa suspension was added 5o bo Ay 5 21%) 17 (36%) 6 (14%)
each fertilization droplet. Oocytes and sperms wergjar pody - 24 (55%) 23 (50%) 23 (55%)
incubated for 18 h at 38.5°C in 5% €i® humidified air. Degenerated 10 (24%) 7 (14%§ 13 (31%}

) ) 3 P % Values in the same row with different superseripliffer
In Vitro Culture (IVC): Eighteen hours after IVF, significantly (p<0.05)

oocytes were freed of cumulus cells by high speed
vortexing and washed twice in Talp-Hepes and caltur Table 2: Nuclear maturation of vitrified immatureooytes after

medium. For each well, 10-15 oocytes were transferr o staining o T TTC

- . . . . clear ° o o,
to 400 uL™ of Synthetic Oviductal Flu:)d (SOFacci), St:ge = 33) (= 40) (n=29)
(Holmet al., 1999) supplemented with 5% aFqut bovinegy 10 (29.84%) 8 (19.82%) 16 (55.55%)
serum (B-9433) and ng mL™ gentamycin under GVBD-MI 7 (21.27%} 5 (12.829%) 2 (7.14%)
mineral oil. Every two days after transfer to crdtu Ml 14 (42.54%) 23 (57.57%) 9 (30.95%)

medium, 200uL of culture medium were replenished Unclassified 2 (6.34%) 4 (9.77%) 2 (6.34%)
& ° % Values in the same row with different superseripiiffer

with 200 uL freshly incubated SOF medium. Cleavages’ignificantly (p<0.05)
and blastocyst rates were recorded at 48 h, 7 alay®

post insemination, respectively. Table 3:1n vitro viability of vitrified-warmed immature bovine
oocytes equilibrated at different temperatures
Statistical analysis: All experiments were repeated six No. of Oocytes ~ >8 cell Blastocyst

. . Y . il ili 0, 0, 0,
times. Significant differences among treatments ewer1caiment_oocytes Viabilty (%) Cleaved (%) embriiy (%)
32°C 96  76.322.18" 3084058 130542P 365118

revealed by non parametric one-way analysis OBVEE 7. 104 g7.05166 38.720.76 2113282 645054
followed by Duncan’s multiple range test for meangsiec 94 7078230 28.95%1.20 1071344 1.941.24

comparisons (p<0.05) using SAS software ver. 9.1. 3P % Values in the same column with different supepssrdiffer
significantly (p<0.05)

RESULTS
The rate of embryos that developed to 8-cell orobey

After morphological assessment of denudedwere significantly higher (p<0.05) in 37°C group
oocytes for presence of polar body, equilibratiagn a(21.132.82%) compared with  other  groups
37°C resulted in higher percentage of oocytes wit{13.05:4.21%, 10.723.44% for 32 and 41°C,
extruded polar body and lower percentage ofrespectively). However, the blastocyst rate for GB7°
degenerated oocytes (p<0.05) while in group 41°C(6.45:0.54%) only significantly differed from 41°C
degeneration of oocytes happened in higher pergenta (1.94t1.24%). There were no significant differences in
than other groups (p<0.05; Table 1). Out of 40ns@i term of blastocyst rate between 32°C group
oocytes in group 37°C, 23 (57%) were seen in M-l1(3.65+1.18%) and other groups.
stage of maturation which were significantly higher
compared with 32 and 41°C. However, it can be seen
from the data in Table 2 that the oocytes of 41f@upg DISCUSSION
reported significantly more GV-stage oocytes thiam t
other two groups which show that they failed to unat
after 24 h IVM.

As shown in Table 3, thia vitro viability rate of

vitrified-warmed immature bovine oocytes weret i 1 : d b b CPAS mixt
76.322.18%, 87.9%1.66% and 70.78.30% for '0XIC 10 00Cyles and embryos base on S _mixture,

oocytes that equilibrated at 32, 37 and 4:I_octime and temperature of exposure (Kasai, 1997; 2002
respectively. Although viability rate was not There is a parallel relationship between biochemica
significantly differ between 32°C and other groups!OXiCity, €xposure time and temperature. Enhanéieg

but oocytes equilibrated at 37°C had significantlyPassage of permeating cryoprotectants by increaseng
higher viability than 41°C. The rate of cleaved temperature can be the cause of biochemical tgxicit
oocytes were significantly greater in the 37°C grou (Chen and Yang, 2009).

(38.770.76%) compared to 32 and 41°C The current study found that equilibration of
(30.84:0.58% and  28.98..20%, respectively), immature bovine oocytes at 32 and 37°C were
but there was no difference between 32 an€41° superior compared to 41°C. As exposure temperatures
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employed by researchers are in different categories CONCLUSION
such as room (25-27°C; (Chiart al., 2005; _ _ _
Kuwayama et al., 2005)), biological (37-39°C; In  conclusion, it could conceivably be

(Vajtaet al., 1998; Yooret al., 2003)) and sometimes hypothesized  that  optimum  temperature  for
above the biological temperatures (41°C;equilibration of bo_vine oocytes in low concentr_atiof_
(Albarracin et al., 2005; Moratet al., 2008)). By cryoprotectant mixtures is almost around biological
increasing the temperature, the possibility oft€émperature (32-37°C).

biochemical toxicity will also increase. Thus, shor
equilibration for high temperature such as 2-3 m@in

37°C and 10-15 min at room temperature are sufficie The researchers thank Mr. Asraf Jamluddin for

for equilibration. On the other hand, it shouldkapt in critical review and Mr. Pedram Kashiani for assigtin

mind that oocytes from various species and alsg . :
developmental stages differ in physiology and respo data analysis. This research was supported by rat gra

from the Agro-Biotechnolo Institute, Ministry of
to the procedures differently (Kasai, 1997). g gy y

) ) I:orScience, Technology and Innovation Malaysia (06-05
instance, mice oocytes can tolerate low tempersture,pg, AB003).

easier than species like bovine and porcine oocgtea

result of existing lipids in their ooplasm (Zhoudahi, REFERENCES

2009). It has been proven that oocytes containigh h

lipids are more susceptible to cold damages (Créed  Agca, Y., J. Liu, A.T. Peter, E.S. Critser and J3fitser,
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