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SUMMARY IN ENGLISH  

 

Wild cats are facing a population decline, making it challenging to obtain germ cells for assisted 

reproduction techniques (ART). However, domestic cats can serve as a biomedical model for the 

ART of endangered species due to their biological similarities with other felids. While 

advancements have been made, success rates for ART in cats are lower than in vivo 

development. Stem cells have been used to improve germ cell development in vitro, and contact 

with MSCs can help obtain in vitro-derived embryos with levels of development similar to those 

derived in vivo.  

Due to the above, the proposed research project aimed to isolate and characterise mesenchymal 

stem cells (MSCs) from the different anatomical regions of the feline umbilical cord and 

determine whether the in vitro co-culture of cat oocytes/embryos with feline Wharton's jelly-

derived mesenchymal stem cells (fWJ- MSCs) will improve the results of the feline embryo in 

vitro culture.  

During the initial research phase, the MSCs were derived and cultured from different segments 

of the feline umbilical cord, vessels, Wharton's jelly, and the whole cord. We evaluated the 

proliferative capacity of the MSCs by measuring the cumulative population doubling level and 

doubling time. Additionally, we validated the differentiation potential via chondrogenic, 

osteogenic, and adipogenic induction under each differentiation condition. The expression of 

surface markers was examined with flow cytometry, and the pluripotency gene expression was 

assessed using RT-PCR. 

In the second research phase, feline Wharton's jelly-derived MSCs were used as a feeder layer 

for the oocytes during in vitro maturation and embryos during in vitro culture. In oocytes, the 

degree of cumulus expansion and the nuclear maturation were assessed, whereas for embryos, 

the developmental competence, measured as the cleavage, morula and blastocyst rate, was 

compared to the groups cultured without Wharton's jelly-derived MSCs addition. 

The cells isolated possessed MSCs characteristics, including a typical spindle shape, 

proliferation capacity and the ability to differentiate into various lineages (chondrogenic, 

osteogenic, and adipogenic). These cells express mesenchymal (CD44+, CD90+) and 

pluripotency markers (NANOG, Oct4, SOX2) but not hematopoietic (CD34, MCH I) markers. 



The Wharton's jelly-derived MSCs displayed the highest proliferation ability and tremendous 

differentiation potential compared to those isolated from the whole umbilical cord and from the 

umbilical cord vessels. 

The use of feline Wharton's jelly-derived MSCs in co-culture with oocytes resulted in an 

increased proportion of cumulus cells and oocytes exhibiting cumulus expansion. Although there 

were no significant differences in the percentage of matured oocytes (metaphase II) among the 

groups, embryo development showed a significant improvement. Oocytes matured with MSC co-

culture conditions had higher cleavage, morula, and blastocyst rates compared to commercial 

media alone (P < 0.05). Similarly, in the second part of the co-culture experiment, the embryos 

co-cultured with MSCs displayed higher morula and blastocyst rates (P < 0.05). 

Based on the results obtained from our study, it has been found that the feline umbilical cord is a 

highly suitable source of MSCs. In addition, it was observed that co-culturing MSCs during 

oocyte maturation led to improved embryo development, while the co-culturing of MSCs during 

embryo culture resulted in a higher number of morula and blastocysts. 

It is important to note that further research is needed to gain a complete understanding of how to 

best utilise MSCs for improving oocyte maturation and embryo in vitro conditions in domestic 

and wild feline species. 

 

 

 

 

 

 

 

 

 

 

 



 

SUMMARY IN POLISH 
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 model biomedyczny dla rozwoju i optymizacji biotechnik stosowanych u dzikich 

. Pomimo biotechnik u 

kotowatych  in vivo. 

podczas hodowli gamet in vitro 

 e do 

obserwowanych in vivo. przedstawionego projektu badawczego 

wyizolowanie i scharakteryzowanie macierzystych mezenchymalnych (MSC), 

 sznura owego kota domowego. A 

 sprawdzenie czy dodatek MSCs 

galaret  Whartona (fWJ-MSC) p w i hodo

korzystnie na proces dojrzewania  

MSCs pozyskiwano z  y 

W kolejnym etapie oceniano 

pozyskanych MSCs w oparciu o czas podwojenia populacji. Dodatkowo 

weryfikowano do wielokierunkowego , poprzez 

indukowanie ich hodowli w kierunku chondro , osteo  i adipo . 

-PCR. 

W  mezenchymalne y Whartona 

kota domowego, 

przeznaczonych ich dojrzewania in vitro oraz dla  ich 

hodowli in vitro. W przypadku 

 (metafaza II). N



 bruzdkowania oraz odsetek morul i blastocyst. Uzyskane 

grupami hodowanymi bez dodatku mezenchymalnych 

macierzystych. 

mezenchymalne izolowane , 

te  markery mezenchymalne (CD 44+, CD90+) i markery pluripotencji 

(NANOG, Oct4, SOX2), ale nie hematopoetycznych (CD34, 

MCH I). W naszych badaniach, z galarety Whartona, 

ponadto  najlepszy do 

wielokierunkowego ,  i 

 

, MSCs y Whartona 

vitro oocyt /zarodk   i

promienistego

(metafaza II). Dodatkow ych z dodatkiem 

MSCs,   i blastocyst (P < 0,05). Natomiast 

zarodki a 

P < 0,05). 

Na podstawie uzyskanych owina kota domowego jest 

. Dodatkowo zaobserwowano, 

dodatek MSCs owego, 

podobnie jak dodatek MSCs pod  i 

blastocyst. 

 zrozumienia tego, jak najlepiej 

s podczas dojrzewania  i 

w celu optymalizacji technik wspomaganego rozrodu przeznaczonych dla tego gatunku, z 

u dzikich kotowatych. 


