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Summary 
 
In this experiment a number of 243 embryos have been cryopreserved using the 

Cryogenic device and three different cryopreservation methods: successive glycerol dilution 
method (82 bovine embryos), 1.5M glycerol method (80 bovine embryos) and 1.5M ethylene 
glycol and 0.1M sucrose method (81 bovine embryos). After cryopreservation, embryos were 
thawed for morphological reevaluation. The highest percentage of transferable embryos has 
been obtained using the 1.5M ethylene glycerol and 0.1M sucrose cryopreservation method. 
The use of ethylene-glycol and sucrose in cryopreserving the bovine morula or early 
blastocysts led to high viability rates of 85.1%, proving the possibility of direct embryo 
transfer when using this protocol. 
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One of the most useful biotechnological procedures for both sperm and 
embryos is cryopreservation (5,8). Cooling to the temperature of liquid nitrogen (-
96ºC) is done in a medium containing chemicals called cryoprotectants (2,12). 
Cryopreservation provides great flexibility for various applications. Embryos can be 
sent from country to country inexpensively (1,6,7).  

Stains of animals that are no longer of economic importance can be kept 
frozen at low cost for a future genetic resource and animals that have been dead 
for years can become genetic parents (3,15). 

Embryo morphology contributes to the success of frozen-thawed 
techniques: the presence of zona pellucida protects and the presence of 
blastocoels seems to guarantee better survival (4,9,11).There are two types of 
procedures to freeze and thaw embryos for transfer: conventional and direct 
transfer. For many years the conventional method of freezing embryos had been 
the commonly used choice (10,14). Development of one-step cryopreservation 
methods allow the direct transfer of bovine embryos after de freezing (13). The 
purpose of this paper was to evaluate two methods of bovine embryo 
cryopreservation, taking into consideration the viability of embryos after thawing. 
 

Materials and methods 
 

In this experiment, donor cows have been selected by rectal palpation and 
clinical observation and then treated for superovulation with serum gonadotropin 
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(PMSG – Folligon, Intervet). This hormone was administered intramuscularly, after 
hyposensitization, once in days 10 – 11 of the estrus cycle. In order to bring the 
cow in estrus, a prostaglandin (Prosolvin) was injected intramuscularly, 48 hours 
after the PMSG treatment. After 48 hours, females were inseminated twice at 12 
and 24 hours after onset of standing heat. Embryo recovery was made using non-
surgical methods with a Lampeter catheter. Upon collection, embryos were 
evaluated under a stereomicroscope for stage of development and quality of the 
embryo. 

In this experiment a total number of 163 embryos have been cryopreserved 
using the Cryogenic device and two different cryopreservation methods: successive 
glycerol dilution methods (82 bovine embryos) and 1.5M ethylene glycol and 0.1M 
sucrose method (81 bovine embryos). 

a) The method using successive glycerol dilutions 
The preservation of embryos using this method was made in accordance 

with the following protocol: 
� The embryos were passed from the recovery medium in freezing mediums 

with increasing glycerol concentrations and were kept in each concentration 
step for 10 minutes for osmotic equilibration; 

� The embryos found in the last concentration stage (1.4 M glycerol) were 
collected in 0.25 ml mini-straws, in the central segment;  

� After the seeding was induced at -6°C and 10 minutes equilibration, the 
temperature was decreased with 0.3°C/minute until -32°C was reached; 

� From -32°C the embryos were passed directly into liquid nitrogen at -196°C; 
b) The method using 1.5 M ethylene-glycol and 0.1 M sucrose 
The preservation of embryos using this method was made in accordance 

with the following protocol: 
� The embryos were passed from the culture medium in the cryopreservation 

medium (1.5 M ethylene-glycol and 0.1 M sucrose); 
� Osmotic equilibration for 10 minutes at room temperature was made; 
� The embryos were transferred in the central segment of the mini-straw; 
� After inducing the seeding at -6°C and a 10 minutes break, the temperature 

was decreased with 0.3°C/minute until -32°C was reached; 
� From -32°C the embryos were passed directly into liquid nitrogen at -196°C; 

After cryopreservation, all embryos were thawed for morphological 
reevaluation. 
 

Results and discussions 
 

A number of 163 embryos have been collected after superovulation and 
divided into two batches that were cryopreserved, as follows (table 1): 
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Table 1  
Number and category of embryos cryopreserved using the two protocols 

 
Category of embryos 

Successive 
glycerol dilution 

1,5M ethylene glycol 
and 0.1M sucrose 

method 
Total number of frozen embryo 82 81 

- embryos in blastocyst stage 39 38 
- embryos in morula stage 43 43 

Total number of thawed embryos 82 81 

After morphological evaluation, the thawed embryos were classified in the 
following quality categories (table 2): 

 

Table 2  
Results of transferable bovine embryos classification after thawing 

 
  

Category of embryos 

Embryos cryopreserved in 
successive glycerol dilution 

Embryos cryopreserved in 
1,5M ethylene glycol and 0,1M 

sucrose methods 
Transferable embryos 54 (65.8%) 69 (85.1%) 

Embryos in blastocyst stage 26 (66.6%) 34 (89.4%) 
- very good embryos in blastocyst 
stage 

12 (46.15%) 27 (79.4%) 

- good embryos in blastocyst stage 14 (53.84%) 7 (20.58%) 
Embryos in morula stage 28 (65.1%) 35 (81.39%) 

- very good embryos in morula  
 stage 

13 (46.42%) 24 (71.42%) 

- good embryos in morula stage 15 (53.57%) 11 (31.42%) 
Nontransferable embryos 28 (34.2%) 12 (14.9%) 

 

After thawing the embryos cryopreserved using successive glycerol dilution 
method, the following results have been obtained (figure 1): 
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Fig.1. Classification of bovine embryos cryopreserved in successive glycerol steps 
according to quality category 
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After thawing the embryos cryopreserved using the 1.5M ethylene glycol 
and 0.1M sucrose method, the following results have been obtained (figure 2): 
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Fig.2. Classification of bovine embryos cryopreserved in 1.5M ethylene glycol and 

0.1M sucrose according to quality category 
 

Thus, the highest percentage of transferable embryos has been obtained 
using the 1,5M ethylene glycerol and 0,1M sucrose cryopreservation method. 

    
Conclusions 

 
The following conclusions can be drawn from the experiment: 
1. The results obtained after thawing the embryos cryopreserved with 1.5M 

ethylene-glycol and 0.1M sucrose prove the role played by sucrose in speeding the 
ethylene-glycol diffusion within the embryonic mass after thawing and maintaining 
of osmotic equilibrium. 

2. The use of ethylene-glycol and sucrose in cryopreserving the bovine 
morula or early blastocysts led to high viability rates of 85.1%, proving the 
possibility of direct embryo transfer when using this protocol.  

3. From the embryo’s development stage point of view, the late morula or 
early blastocysts are preferred to be cryopreserved using the 1.5M ethylene-glycol 
and 0.1M sucrose because of the good tolerability to the negative influences of 
cryopreservation, due to an increased permeability to cryoprotectants.  

4. The development of one-step cryopreservation methods allow the direct 
transfer of bovine embryos after thawing, offering the possibility of embryo transfer 
extension in farms and bringing many advantages compared to the classical 
cryopreservation techniques. 
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 These advantages are: 
♦ exclusion of cryoprotectant removal steps after thawing; 
♦ direct transfer after thawing within the first 4-5 minutes offering the 

possibility of performing an increased number of ET per day; 
♦ elimination of individual embryo manipulation after thawing; 
♦ use of minimum equipment; 
♦ the use of highly efficient cryoprotectant eliminate the need of 

morphological examination of embryos after thawing; 
♦ facilitation of frozen embryo trade and distribution, with quick effects on the 

development of international genetic material exchanges. 
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