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RESEARCH AREA

“1) In vitro measurements
The transplanted organ (graft) undergoes warm and cold 
ischemic periods during surgical removal from the donor 
and the cell damage during storage is further exacerbated 
by reperfusion injury during the reestablishment of the 
circulation. During ischemia the oxidative phosphorylation 
is inhibited due to lack of oxygen and the Ca2+ overload 
results in a reduction of the e�  ciency of the mitochondrial 
electron transport and the formation of reactive free radicals. 
In the clinical practice static and dynamic preservation 
techniques are used and our goal is to increase the e�  ciency 
of transplant solutions by using biological active gases 
which may contribute to better graft survival and improved 
recovery of function. Methane (CH4) is widely considered 
to be biologically inert, but many recent studies have 
shown that exogenous CH4 a� ects cell pathways involved 
in oxidative and nitrosative stress responses. To date, the 
e� ect of CH4 on the outcome of organ transplantation and 
graft damage has not been studied, and the e� ect of CH4 
on graft survival or other postoperative e� ects is unknown. 
2) In vivo measurements
Behavioural studies provide important information for 
modelling various human neurological pathologies, various 
forms of cognitive impairment, including postoperative 
sepsis-associated encephalopathy and for testing the 
e�  cacy of therapies in the experimental phase. One group 
includes methods and tests that examine the animal’s 
spontaneous, self-produced behavior. The other large group 
consists of methods for studying learning / memory. Our 
laboratory has widely accepted non-invasive, repeatable, 
“real-time” data tools for testing the cognitive functions of 
rodents. Spatial memory, spontaneous discovery activity, 
coordination, sense of balance, anxiety, and depression are 
examined using a variety of tests. 

TECHNIQUES AVAILABLE IN THE LAB 

Participation in animal experimental work, acquisition of 
surgical techniques (surgical and microsurgical techniques) 
in anesthetized rats. Professional application of the use and 
evaluation of behavioral test methods and the drawing of 
conclusions. Functional testing of isolated organs in vitro 

(in an organ bath). Ex vivo monitoring and analysis of cell 
and mitochondrial respiration using a high-resolution 
respirometer. Measurement of the activity of several 
in� ammatory biochemical markers and enzymes. Methods 
of data processing, statistical analysis of data.
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