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Abstract

We investigated the potential of vitrified-warmed buffalo cocytes to develop to blastocysts
after parthenogenetic activation (PA) and somatic cell nuclear transfer (SCNT). In vitro-matured
oocytes before and after enucleation (MII oocytes and enucleated oocytes, respectively) were put in
7.5% DMSO and 7.5% ethylene glycol (EG) for 4, 7 and 10 min, and then vitrified using Cryotop
device after 1-min equilibration in 15% DMSQ, 15% EG and 0.5 M sucrose. Following 4-, 7- and
10-min exposure, proportions of the post-warm oocytes with a normal vitelline membrane were
similar (66-71% in MII oocytes and 69-71% in enucleated oocytes). However, 18-20% of the
normal MII oocytes had no detectable first polar body in their perivitelline space (no potential for
subsequent enucleation). When the post-warm MII cocytes were treated .for PA by 7% ethanol, 10
mg/ml. cycloheximide and 1.25 mg/mL cytochalasin-D, parthenogenetic development into Day-7
blastocysts occurred in 10--13% of cultured ococytes, lower (P < 0.03) than fresh (control) oocytes
(24%). In the absence of the cooling and warming, blastocyst rates in the 4-min exposure group
(22%), but not in the 7-min and 10~min exposure groups {14-15%), were similar to that in the fresh
group (23%). The total cell number {group average 117-132 cells) and the ICM ratio (22-24%) of
the PA blastocysts derived from vitrified MII cocytes were comparable with fresh oocytes (127
cells and 25%). After SCNT (with ear fibroblasts and vitrified-warmed oocytes), blastocyst rates
were similar in three exposure periods for MII cocytes (8—10%) and enucleated oocytes (7-9%), but
were lower (P < 0.05) than fresh group (15%). The total cell number of the SCNT blastocysts
derived from vitrified MII and enucleated oocytes (80-90 and 8§2-101 ceils) was smaller (P < 0.05)
than from fresh oocytes (135 cells); the ICM ratio of blastocysts derived from the MII and
enucleated oocytes after vitrification in 7- or 10-min exposure groups (20-22%) was not different
(P > 0.05) fresh control oocytes (24%) or those in 4-min exposure group (MII 23%, enucleated _
24%). Thus, SCNT of swamp buffalo oocytes following vitrification before or after enucleation
resulted in blastocysts with a slightly decreased cell number.

Cryopreservation of SCNT swamp buffalos was separated into 2 experiments. The first
experiment was to examine the developmental potential of cloned swamp buffalo morulae
cryopreserved by solid surface vitrification method (SSV). The second experiment was to
investigate whether the hatching stage of swamp buffalo SCNT blastocysts affected cryosurvival

after vitrification. The first experiment, cloned buffalo at morulae stage were vitrified by



qu_iiibrated in 4% EG in TCM 199-HEPES + 20% FCS at 39 C for 12-15 min before placed in
':_.ﬁed solution consisting of 35% EG, 5% polyvinylpyrrolidone, 0.4M trehalose in TCM 199-
PES + 20% FCS. Vitrified droplet consisted of 1-2 embryos were formed by dropping 1-2 pl on
etal surface cooled down to -150°C. Thawing was performed by directed placing vitrified
:L;Iets into 0.3M trehalose in TCM 199-HEPES + 20% FCS at 39 C for 3 min and washed §
mé's in TCM 199 + 20% FCS. Fresh and frozen-thawed morulae were co-cultured with bovine
: yiductal epithelium cell in 100 ul droplets of SOFaa + 10%¥FCS at 39°Cin 5% CO, in air for 3
_ é’y# A total of 58 morulae were vitrified and 49 (84.5%) had normal morphology without lysis
- fter thawing. The hatching rate of vitrified and fresh morulae was not different (39/49; 79.6% vs

3‘5:42/50 84.0%). This experiment demonstrated that SSV method can be used to cryopreserved

lpned swamp buffalo morulae. The second experiment, hatching blastocysts were harvested at day

65, and classified into one of three categories, early-hatching stage, middle-hatching stage and late-
hatchlng stage, according to the ratio of extruding embryonic diameter from zona pellucida to
.fg'_embryomc diameter inside the zona pellucida. The blastocysts were vitrified in 20% DMSO + 20%
';EG + 0.5 M sucrose in TCM 199-HEPES + 20% FCS, using Cryotop as a cryodevice. The post-
_.s;_thaw survival of the blastocysts after in vitro embryo culture for 24 h found that late-hatching stage
_:ZSI_I(IIOO%) had high cryo-tolerant than early-hatching stage (83%) and middle-hatching stage (75%),

';:_'respectively.





