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linear model procedure using SAS 9.1 and Tukey’s test 
was used to determine statistical differences among 
groups (P≤0.05). Result showed that there was no 
significant difference between sperm motion 
characteristics (VAP, VSL, VCL, ALH and LIN) 
between soybeans based extender and control extender. 
But mitochondrial membrane potential was higher when 
soybean lecithin-based extender was used. Beneficial 
effects of soybean lecithin in the extenders for 
cryopreservation of bull semen need to be further 
investigated. 
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Hepatocytes are a good physiological model for 
pharmaceutical and clinical domains. They are important 
for drug toxicity testing and are also useful for human 
cell transplantation as an alternative to liver organ 
transplantation. Freshly isolated hepatocytes are used 
immediately or stored by cryopreservation for later use. 
This approach requires cryoprotective chemicals to avoid 
damage caused by the freeze / thaw process and prevent 
loss of viability and metabolic functions. One of the most 
commonly used cryoprotective agents is Me2SO, which 
is cytotoxic and decreases viability, metabolic functions 
and attachment efficiency. Our goal is to develop new 
cryoprotective agents that are less toxic, based on 
nature’s freezing tolerance-associated proteins that are 
present in wheat. These proteins contribute to the wheat 
plants’ capacity to withstand cold and freezing 
conditions. Two recombinant wheat-derived proteins, 
enolase and 2-cys peroxiredoxin, were used as 
cryoprotectants and improved hepatocyte post-
cryopreservation viability and metabolic functionality, 
when compared to cells cryopreserved with Me2SO. This 
study investigates mechanisms of cell death induced 
during cryopreservation with plant proteins compared to 
Me2SO. While levels of reactive oxygen species (ROS) 
increased during cryopreservation with Me2SO, this did 
not occur when hepatocytes were cryopreserved with the 
recombinant plant proteins. These proteins therefore 
appear to play an antioxidant role. Given that ROS are 
activators of apoptosis, we investigated whether different 
apoptotic pathways were activated in hepatocytes during 
cryopreservation. The principal type of cell death that 
occurred was apoptosis, although some necrosis 
occurred. Me2SO caused considerably more apoptosis, 
whereas the plant proteins provided protection. These 
results improve our understanding of how cells die 
during cryopreservation and should help to optimize 
cryopreservation protocols to limit loss of cell viability 
and metabolic functions, and diminish cellular stress.  
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The numbers of obese people is still growing in 
developed countries. Obesity is often associated with an 
increased risk of coronary heart disease and 
hypertension. The goal of our study was to assess and 
compare influences of sole and combined use of 
rhythmic extreme whole-body cryotherapy (RE WBC) 
and cord blood nucleated cells (CBNCs) injection on 
myocardium structure in obese young rats. The 
experiments were approved by the Committee on 
Bioethics at the Institute for Problems of Cryobiology 
and Cryomedicine of NAS of Ukraine. The whole 
cooling cycle included 9 procedures (3 procedures/day) 
of cooling (2 min each) for 5 days with a day interval. 
Immediately after cooling the skin temperature declined 
within the range of 3–5 °С, the rectal temperature did not 
change significantly. Thawed CBNCs preparation was 
injected intraperitoneally in dose of (1–3)×105 CD34+-
cells/kg (after the ninth procedure in RE WBC+CBNCs 
group). The preparation was made up to 1 ml volume 
with plasma autologous to the cells. The rats were 
decapitated 30 days after the last cooling procedures 
and/or the injection, and the pieces of myocardium tissue 
were taken for a histological study. Myocardium 
structure was assessed in histological specimens stained 
with hematoxylin and eosin, van Gieson's picrofuchsin. 
The signs of circulatory disorders, myocardium 
hypertrophy, interstitial and perivascular edema, and 
focal cardiosclerosis were indicated in obese rats. After 
combined application of RE WBC and CBNCs these 
signs were poorly expressed. The morphological signs of 
neoangiogenesis were noted. This means improving 
blood flow and trophism of the heart, hindering the 
development of ischemia and necrosis, which allows 
maintaining an increased number of cardiomyocytes, as 
well as providing their needs for hypertrophy of the 
myocardium, directly associated with the diet-induced 
obesity. Thus, the combined application of RE WBC and 
CBNCs can improve myocardium structure in obese 
young rats. 
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