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Abstract. This study was  conducted to show the effect of three different techniques of embryo freezing 

on the vitality and percentage of normal embryos. This research was carried out Between December 2020 

and June 2021, in the Institute for Infertility Diagnosis and Assisted Reproduction at Al-Nahrain  

University . Ovaries were  obtained from ewes that were slaughtered in a Shulla local slaughterhouse. 75 

ovaries were obtained and randomly divided into three groups in this study. Oocytes were extracted from 

the ovaries using an aspiration procedure, followed by in vitro maturation, fertilization, early embryonic 

development, then vitrification, Rapid cryopreservation, slow cryopreservation, and finally vital tests and 

natural embryos. The nappy vitrification process was determined to be the best for cryopreservation of 

embryos in this investigation.   
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1. Introduction 
Slow freezing reduces the chance of intracellular ice formation by causing extracellular ice crystals 

(seeding) to form at a low temperature below zero (e.g., 6 to -9 oC). The rate of freezing determines 

the rate at which extracellular ice crystals grow, Extracellular ice pulls water from the cell, leaving a 

small amount of free water and forming one small ice crystal [1]. When the freezing rate is balanced 

between the rate of water loss from the cell (dehydration) and the rate of water incorporation in 

extracellular ice crystals, the best cryopreservation results are attained. It's vital to remember that the 

formation of ice crystals is a natural element of the freezing process. [2].  

rapid freezing: High concentrations with penetrating cryoprotectants (1 to 1.6 M of DMSO, EC or 

glycerol is used in this method. Since high cryoprotectants concentrations have a high toxicity. The 

speed of freezing is very high (-1500 ° C per minute), which causes freezing without ice crystals 

formation [3]. While, the rapid drop in temperature during the period of transition is likely to the 

reduces amount of damage caused by cooling and decreasing the stress of thermal in cells [4].   

Has two important points: the selection of cryoprotectants, and the appropriate concentration. 

Vitrification solutions often contain permeable cryoprotectants (such as glycerol, ethylene glycol, 1, 2 

propanediol), small disaccharides (such as sucrose, trehalose, glucose) and macromolecules 

(propylene glycol, follicle 70, bovine serum albumin) [5].     

The goal of this study was to see how three different embryo freezing procedures affected the vitality 

and percentage of normal embryos.                                

2. Materials Method 
The ovaries of sheep slain in the local butcher of AL-Shualla were used in this investigation. The 

research was conducted in the laboratories of AL-Nahrain University's Institute of Embryo Research 

and Infertility Treatment.  
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2.1. Solution Preparation for Vitrification and Thawing 

SMART medium was used in the equilibration solutions (ES), containing 10% bovine Serum Albumin 

(BSA) with7.5% (v/v) from glycerol with 0.25M sucrose.  

Vitrification solutions (VS) consist of SMART medium containing 10% bovine Serum Albumin 

(BSA) with 15% (v/v) from glycerol with 0.5M sucrose.  

Sucrose-containing thawing solutions (TS) were  made at three concentrations (0.5M/l, 0.25M/l and 

zero M/l) and mixed with 10% BSA-containing CM. With a few tweaks, these solutions were created 

in accordance with [6,7].     

2.2.  Solution Preparation for Rapid Cryopreservation 

Equilibration solutions (ES) containing 7.5 percent (v/v) glycerol and 7.5 percent (v/v) EG were made 

by adding the appropriate volume of CPA to culture medium containing 10% BSA. 15 percent (v/v) 

EG and 15 percent (v/v) glycerol In quick cryopreservation solutions, they were added to CM 

supplemented with 10% BSA.. 

2.3. Solutions for Defrosting 

 Solution 1: 

0.5 M sucrose in SMART medium 

Solution 2: 

0.25 M sucrose in SMART medium 

Solution 3: 

As a washing solution, use SMART medium.. 

2.4. Preparation of Slow Cryopreservation Solution              

The slow cryopreservation solution was prepared by adding 7.5% (v/v) of glycerol to the culture 

medium.   

2.5. Preparation of Trypan Blue Dye 

Trypan blue is the stain according to method [8].                                          

2.6. Collection of Ovaries 
A local abattoir in Baghdad provided the sheep ovaries (Al shullah). Following protocol, both ovaries 

of each animal were taken immediately after slaughter and placed in glass tubes containing normal 

saline solution (0.85 percent NaCl). according to technique  [9]. 

2.7. Oocytes Collection 

Aoocytes were collected from the ovaries using the aspiration technique [10].   

2.8. In Vitro Maturation 

About 5-10 oocytes per droplet (1mL) from culture SMART with PMSG (10 IU/mL), estradiol 

(1g/mL), and hCG (5 IU/mL) were cultured on a four-well Petri dish and covered with liquid paraffin 

and incubated for about 24 h in a CO2 incubator (5 % CO2) at 38.5°C with high relative humidity 

(100 % ) [11].   

2.9. In Vitro Fertilization Technique 

Before being put to 4-well culture plates (5-10 oocytes/well) with 1mL of fertilization SMART media 

and motile spermatozoa (5104 sperm/oocyte), mature oocytes were washed twice in fertilization 

medium. Sperm and oocytes were incubated at 37°C for 24 hours after being coated with liquid 

paraffin in a humidified atmosphere containing 5% CO2 and 95% humidity (CO2 incubator) [12]. 
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2.10. In Vitro Early Embryonic Development 

Embryos were washed three times with SMART media SMART and cultured in 1mL of semi medium 

on 4-well culture plates (5zygotes/well) and covered with liquid paraffin for 24 hours at 37°C in a 

moist atmosphere of 5% CO2 and 95% humidity in a CO2 incubator [12].    

2.11. Vitrification and Thawing   

The vitrification process was carried out by immersing the embryos in a drop of equilibrium solution 

for 3 minutes, then transferred to a drop of the vitrification solution for one minute, then the embryo 

was carried on the modified cryotop with as little vitrification solution as possible, then the cryotop 

was immersed in liquid nitrogen. As for thawing, it is done by dropping the embryos with a drop of 

soluble solutions for a minute drop for each of the solutions.    

2.12. Rapid Cryopreservation and Thawing  

The rabid cryopreservation process was carried out by immersing the embryos in a drop of equilibrium 

solution for 3 minutes, then transferred to a drop of Rabid cryopreservation solution for one minute, 

then the embryo was carried on the cryovial with 0.25 ml from Rabid cryopreservation solution, then 

the cryovials was immersed in liquid nitrogen. As for thawing, it is done by dropping the embryos 

with a drop of soluble solutions for a one minute drop for each of the solutions.   

2.13. Slow Cryopreservation and Thawing 

Slow cryopreservation was carried out by placing the embryos 1/4 ml of the slow freezing solution in 

a seminal tube, then placed in the refrigerator for 2 hours, then placed on liquid nitrogen vapor for five 

minutes, then immersed in liquid nitrogen. Thawing is done by shaking the tube in the incubator at a 

temperature of 37Cº for 30 minutes. Then the stalk is emptied into a petri dish and the embryos are 

washed using the culture medium.   

2.14. Viability Test 

The viability test of the embryos was carried out using trypan blue dye by placing the embryos with a 

drop of trypan blue dye after three minutes. Embryos are examined under the inverted  microscope. 

Embryos that are stained in dark blue color are dead, and those that do not have cytoplasmic staining 

are viable, and the results are recorded. [13].  

2.15. Normal Morphology Test 

Normal morphology test The normal morphology was examined by examining the embryos under the 

inverted  microscope and observing the external shape of the embryos in terms of regular cytoplasm 

granulation and the shape of the zona pellucida, regular, circular and unbroken, and the results were 

recorded as a percentage. [14]. 

2.16. Statistical Analysis 

Statistical analysis of the results was carried out using the chi-square test to compare between the 

transactions. The spss software was used.  

3. Results and Discussion 
The percentage of viable 1-2 cell embryos increased significantly (P 0.05) using vitrification technique 

rapid cryopreservation while there were significant decrease (P ≤ 0.05) in the viable 1-2 cell embryo 

percentage (figure 1).  

Figure (2) There was a significant increase (P 0.05) in the viable 3-4 cell embryo percentage using 

vitrification technique rapid cryopreservation, while there was a significant decrease (P 0.05) in the 

viable 3-4 cell embryo percentage fast cryopreservation using vitrification technology.  

A significant enhancing (P ≤ 0.05) was noticed in the normal 1-2 cell embryo percentage using 

vitrification technique rapid cryopreservation while there were significant decrease (P ≤ 0.05) in 

the normal 1-2 cell embryo percentage (figure 3).     
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Figure (4) noting results of  normal Embryo with 3-4 cells percentage when using various 

cryopreservation techniques there were a substantial increase (P ≤ 0.05) was noticed in the viable 

Embryo with 3-4 cells percentage using vitrification technique rapid cryopreservation while there was  

significant decrease(P ≤ 0.05) In the typical 3-4 cell embryo percentage. Has two important points: the 

selection of cryoprotectants, and the appropriate concentration. Vitrification solutions often contain 

permeable cryoprotectants (such as glycerol, ethylene glycol, 1, 2 propanediol), small disaccharides 

(such as sucrose, trehalose, glucose) and macromolecules (propylene glycol, follicle 70, bovine serum 

albumin) [5]. The rate of freezing determines the rate at which extracellular ice crystals grow. The 

extracellular ice sucks water out of the cell, leaving a small amount of free water and forming one 

small ice crystal [1] .The optimum result this method of cryopreservation is attained whenever The 

rate of water loss from the cell (dehydration) and the rate of water incorporation in extracellular ice 

crystals must be in balance. It is important to note that the production of ice crystals is part of the 

gradual freezing process. [2]. This study concludes that nappy vitrification technique was best  for 

embryos cryopreservation. 

 
Figure 1. Effect of cryopreservation technique on viable 1-2 cell embryo percentage Chi square= 

33.192 P value= 0.002**     

 
Figure 2. Effect of cryopreservation technique on viable 3-4 cell embryo percentage Chi square= 

64.133 P value= 0.0005**   
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Figure 3. Effect of cryopreservation technique on normal  1-2 cell embryo percentage Chi square= 

28.419 P value= 0.03* 

 
Figure 4. Effect of cryopreservation technique on viable 3-4 cell embryo percentage Chi square= 

13.579 P value= 0.04*                                                               
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