
INTRODUCTION
There were an estimated 14,1 million cancer cases around the world in 
2012, of these 6,7 million cases were in women. This number is 
expected to increase to 24 million by 2035 [1]. Thanks to the 
developing of technologies, the increasing survival rates and success 
of oncological treatment make ovarian tissue cryopreservation an 
important opportunity for the patients to have their own genetical child 
after the decease. It should be considered for:  
- prepubertal children before gonadotoxic chemotherapy or radiation 
- adult patients who require immediate aggressive gonadotoxic 

therapies and do not have time to undergo ovarian stimulation for 
oocyte or embryo cryopreservation 

- person with genetic mutations that poses significant risk for 
premature ovarian failure 

- other medical conditions which require gonadectomy
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Slivers off the ovine ovarian cortex (1*5*5 mm) were randomly 
allocated into six groups (n=10 in each): 
 - slow freezing (SF)                             - vitrification method 2.1 (VIT2.1)
 - vitrification method 1 (VIT1)              - vitrification method 2.2 (VIT2.2)
 - non cryopreserved control (FC)        - vitrification method 2.3 (VIT2.3)

The cryoprotectants used in SF protocol were 1.5M ethylene glycol 
(EG) and 0.1M sucrose (SUC). In VIT1 protocol cryoprotectants were 
2.5M dimethyl sulfoxide, 2.5M EG and 0.5M SUC. For the VIT2.1, 2.1 
and 2.3 protocols cryoprotectants were EG, SUC, Propylene glycol and 
ficoll in different concentrations. 
For the histological analysis pieces of tissue were fixed in 4% 
paraformaldehyde, then dehydrated in series of ethanol and 
embedded in paraffin. The samples were sectioned (5 μm) and 
stained with hematoxylin and eosin. Follicles in the tissue were 
assessed by criteria established in our laboratory [2] and classified 
into three quality groups: intact, partially damaged and degenerated 
(fig.1). 
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1. Ovarian tissue after slow freezing had the highest percentage of 
healthy-looking follicles in comparison with another methods. 

2. Multi-protectoral vitrification protocol #2.3 showed highest percentage 
of normal follicles among all vitrification techniques, comparable with 
slow freezing group 

3. Isolated follicles, cryopreserved by controlled slow freezing showed 
higher levels of estradiol production during the 10 days period of in-
vitro culture 

MATERAILS AND METHODS

Fig.1: Primordial follicles representing different quality categories (from the left to the right): intact (category 
1), partially damaged (category 2) and degenerated (degenerated 3). Scale bar represents 100 µm

To analyse steroid production after freezing/thawing, mechanically 
isolated pre-antral ovine follicles were chosen as an object. They were 
frozen in the protocols, mentioned above. After thawing/warming 
follicles were cultured for 10 days in a system, developed in our 
laboratory (fig.2). Half of the culture medium was changed every day 
and used for the further analysis of estradiol content in it by ELISA 
assay.
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RESULTS
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Fig.3: Distribution of follicles by morphological quality (%). Numbers of follicles 
analysed: SF - 204; VIT1 - 219; VIT2.1 - 313; VIT2.2 - 240; VIT2.3 - 209; FC - 269. 
Chi square test showed difference between all represented groups (p=6,12E-07). 
Slow freezing group had highest percentage of normal follicles among 
experimental groups. VIT 2.3 had highest percentage of normal folks among 
vitrification methods.

CONCLUSIONS
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Fig.2: Stainless steel devises for carrying ovarian tissue slivers (a) or 
isolated follicles (b)


