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Abstract 

The aim of this work was to investigate prolonged storage at 4˚ C on the survival of cat cumulus oocyte complexes. 

The ovaries were obtained from 20 domestic cats. The ovaries were evaluated at different time intervals. The 

viability test for cumulus oocyte complexes was performed at 2 hours, 24 hours and 72 hours after being sampled. 

Tests for the viability of cumulus oocyte complexes were performed with Neutral red and Trypan blue. Storage 

conditions for cumulus oocyte complexes are a critical step in establishing fertility conservation protocols in animals, 

as well as for assisted reproduction. 
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1. Introduction  

 

The domestic cat is an important model for 

assisted breeding technology. Based on cumulus 

oocyte complexes, in vitro maturation and 

fertilization methods can be developed in 

endangered cats.  

Domestic cats (Felis catus) are frequently used for 

research as a model for feline species that are 

threatened with extinction. In fact, many assisted 

breeding methods are being tested using the 

domestic cat model due to the widespread 

availability of this research material [1]  

Mammalian oocytes originate from primordial 

cells that multiply, reaching several million cells 

during intrauterine life and migrate to the 

immature gonad, remaining at rest until 

recruitment, maturation and ovulation. These cells 

are a source of gametes for assisted reproduction 

[2]. The progress in the development of 

biotechnological techniques of assisted 

reproduction is based on the ability to obtain 
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gametes (oocytes, sperm) that correspond 

quantitatively but also qualitatively.  

The progress in the development of 

biotechnological techniques of assisted 

reproduction is based on the ability to obtain 

gametes (oocytes, sperm) that correspond 

quantitatively but also qualitatively. The 

collection of oocytes from live cats is done by 

laparoscopic aspiration, the harvested oocytes can 

be used for in vitro fertilization or for cloning. 

Harvesting oocytes from the ovaries can also be 

done post mortem, and if the recovered oocytes 

are immature, then they must be matured by in 

vitro methods. The number of cumulus oocyte 

complexes varies depending on the age and health 

of the female. It is also known that the number of 

oocytes, their quality and capacity for 

development decreases with increasing age [3]. 

The development capacity of oocytes from 

prepubertal animals has been studied and it has 

been successfully identified in vitro to obtain 

embryos from oocytes taken from such animals 

[4]. The in vitro rate of obtaining embryos from 

oocytes from prepubertal animals has been 

described as lower than that of using oocytes from 

mature animals [5], while other studies show 

similar results to those using adult oocytes. [6].  
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Despite the fact that some researchers reported a 

birth of live kittens obtained from vitrified cat 

oocytes, cryopreservation of immature or mature 

cat oocytes has not been shown to be until now a 

reliable and repeatable tool [7,8]. However, only a 

small number of studies have shown a cleavage 

rate of cumulus oocyte complexes between 14% 

and 25% [9].  

The neutral red cell viability test provides a 

quantitative estimate of the number of viable cells 

in a cell culture. It is one of the most widely used 

cytotoxicity tests, with many biomedical and 

environmental applications. It is based on the 

ability of viable cells to incorporate and bind the 

neutral red surviving dye to the lysosomes. Most 

primary cells and cell lines of diverse origin can 

be used successfully in such studies [10]. 

The cell viability test with trypan blue determines 

the identification of dead cells, they appear 

strongly colored in blue. Oocytes at the beginning 

of their development are most sensitive to 

resorption trends. The uptake of trypan blue to be 

absorbed into the oocytes is normally proportional 

to the surface of the oocytes. 

Staining of cumulus oocyte complexes with trypan 

blue was used to differentiate living and dead cat 

oocytes. It is very important to know the viability 

of oocytes before in vitro fertilization. Cumulus 

oocyte complexes remain stained for a maximum 

of 10 minutes, during which time oocytes must be 

differentiated from live and dead ones. 

Trypan blue is a technique used to quantify living 

cells by exclusively labeling dead cells. Because 

living cells have an intact cell membrane, trypan 

blue cannot penetrate the cell membrane of living 

cells and cannot enter the cytoplasm. In a dead 

cell, blue trypan passes through the porous cell 

membrane and enters the cytoplasm. In light 

microscopy analysis, only dead cells appear 

colored blue. 

 

2. Materials and methods 

 

The ovaries were taken from 20 domestic cats, 

using the ovariohysterectomy technique. From the 

collection room until they reached the laboratory 

for testing, they were stored in physiological 

serum. For the collection of oocyte cumulus 

complexes, the ovaries were sliced using a scalpel 

in a Petri plate with PBS medium.  

The first group of oocytes were transferred to 6-

well plates. The plates were subsequently 

incubated for 2 hours with a medium containing 

neutral red. The oocytes were subsequently 

washed by removing the dye from each well and 

the oocytes that were stained red were identified.  

The second group of cumulus oocyte complexes 

were stained with trypan blue using a 0.16% 

trypan blue solution in TCM 199. Microscopic 

analyzes to identify living cells were performed 

under an Olympus microscope. Based on the 

number of living cells identified, the survival rate 

of oocyte-cumulus complexes was calculated. 

Statistical analysis was realized using Anova 

program. 

 

3. Results and discussion 

 

After ovariectomy, ovicite cumulus complexes 

were analyzed based on cell viability tests, which 

use 2 different color reagents: Neutral red and 

Trypan blue. Quantitative determinations were 

performed at different time intervals from 

sampling: 2 h, 24 h and 72 h. Figure 1 shows the 

values obtained after applying the cell viability 

tests with Neutral Red, respectively Figure 2 

shows the data obtained when applying the test 

with Trypan blue. The obtained data were 

analyzed from a statistical point of view, finding 

or not differences between the two experimental 

groups, when applying the 2 cell viability tests. 

Applying the cell viability tests to the cumulus 

oocyte complexes immediately after sampling, we 

find that there are no differences between the 2 

groups in terms of the number of viable oocytes 

collected (p=1). Statistical analysis also indicates 

that there are no significant differences between 

the 2 groups, in terms of cell viability in cumulus 

oocyte complexes at 2 hours and 24 hours after 

sampling, the values recorded for p=0.65848 in 

both experimental variants. It is found, but there 

are some highly significant differences between 

the 2 groups, for the viability of the cumulus 

oocyte complexes when applying the 2 tests 

(p=0.00181). 

In the experimental group 1, statistical analysis 

tests were applied and it was found that there were 

no significant differences in the viability of the 

cumulus oocyte complex in analyzes at 2 h 

compared to those at 24 h (p=0.12305). In the case 

of the statistical analysis of the data for the 

cellular viability of the cumulus oocyte complexes 

at 2 h shared with those of 72 h, very statistically 

significant differences are found (p=0.00047). 
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In the experimental group 2, statistical analysis 

tests were applied and it was found that there are 

significant differences in the viability of the 

cumulus oocyte complex in analyzes at 2 h 

compared to those at 24 h (p=0.03565). In the case 

of the statistical analysis of the data for the 

cellular viability of the cumulus oocyte complexes 

at 2 h shared with those of 72 h, highly 

statistically significant differences are found 

(p=0.0009). 

 

 
Figure 1. Analysis the viability of the cumulus oocyte 

complex in experimental animals based on the cell 

viability test with Neutral red 

 

 
Figure 2. Analysis the viability of the cumulus oocyte 

complex in experimental animals based on the cell 

viability test with Trypan blue 

 

Classical methods of analyzing the viability of 

cumulus oocyte complexes are used, most of the 

invasive methods using microscopy techniques 

[11, 12]. As a result, the studied complexes are 

destroyed and prove useless for later cultural or 

transplant purposes. Neutral red (NR) is a non-

toxic and water-soluble dye, it has been proposed 

as a non-invasive tool for performing cell viability 

tests to identify living / dead cells [10,13,14]. The 

principle of the method is based on the ability of 

living cells to incorporate it at the level of 

lysosomes [10, 13]. Although it has been shown to 

be very effective for testing cell viability, nothing 

is known about the effect of the neutral dye red 

NR on the viability of cumulus oocyte complexes 

that would be cryopreserved later. 

Studies on a bovine model show that the method 

of testing cell viability with neutral red is a 

valuable tool, the limited toxic properties of the 

dye have been shown to be when using a 

concentration of 15 μg / ml and an exposure time 

of 30 min [16]. 

Oocytes collected from feline ovaries and stored at 

4° C for 24 hours have a significantly higher rate 

of meiotic division, compared to those stored at 

room temperature or 38° C [17]. If the storage of 

cat ovaries after sampling takes place in saline at 

4° C, oocytes are protected from morphological 

and structural changes: vacuolation and 

destruction of membrane integrity in granular cells 

and oocytes. If the ovaries after sampling are 

maintained at 4° C for 12 hours, there is an 

increase in the rate of apoptosis in the cumulus 

oocyte complexes, cellular enzymatic activity is 

affected, metabolic products accumulate and the 

apoptosis process is initiated [18]. 

Other studies report that prolonged storage at 4° C 

of the ovaries after ovariohysterectomy may 

reduce the quality of the ovaries and the ability to 

develop oocytes, increase the number of 

degenerated oocytes, the appearance of apoptotic 

and necrotic changes [19]. 

 

4. Conclusions 

 

The viability of cumulus oocyte complexes 

registers statistically significant decreases with 

increasing time from sampling to use. The cellular 

viability test with neutral red was identified as the 

most suitable for highlighting the viability of 

cumulus oocyte complexes. 
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