
 
 

Abstract 

Real-time PCR method is a type of PCR which allows continual monitoring of 

DNA amplification during every cycle of its process. It is mostly used for gene expression 

analysis. 

Based on the results of previous experiments, we decided to test out the effect of 

anticoagulants EDTA, heparin, sodium citrate and CPDA on the expression of selected 

genes of the immunological spectrum and further, to test how the time period between 

drawing the blood and processing of blood sample influences mRNA levels of selected 

genes that are determined by changes in gene expression and/or mRNA degradation. To 

quantify mRNA of the studied genes, we isolated total RNA from the peripheral blood 

leucocytes and transcribed it into cDNA by using the reverse transcription PCR. This 

cDNA served as a template for the real-time PCR. 

To examine the changes of the expression caused by the effect of each particular 

anticoagulants, peripheral blood derived from 10 volunteers was used (each donor’s blood 

was taken into 3 vacuum tubes with EDTA, heparin and sodium citrate anticoagulant 

agents). Next to that, we obtained 10 buffy coat samples in transfusion blood bags with 

CPDA anticoagulant agent. Compared to blood cells influenced by one of the three 

anticoagulant agents present in vacuum tubes, cells from transfusion bags affected by 

CPDA displayed significantly lower levels of mRNA genes TLR4, MYC and CCL2, 

whereas levels of IL-10 and TNFa mRNA were much higher. Interestingly, even particular 

anticoagulant agents present in the vacuum tubes varied among themselves in their impact 

on blood cells. It seems that sodium citrate alters negatively the expression of anti-

inflammatory markers TNFa and CCL2, because we detected significantly decreased levels 

of their mRNA in comparison to those observed in blood samples drawn into EDTA or 

heparin. 

These results indicate that when performing the expression studies based on mRNA 

quantification, it is absolutely essential to use a unitary blood drawing system. Otherwise, 

collected data will be probably inaccurate.  

Study of the influence of the time lag between the blood collection and processing 

of the blood sample was carried out with the help of 11 volunteers. Each specimen was 



 
 

aliquoted and processed five times: 0.5, 1.5, 2, 3 and 9 hours after the blood collection,. 

Significant differences were discovered in 4 out of 7 analysed genes. Anti-inflammatory 

genes CCL2 and IL-10 showed a significant rise of expression between the 3rd and 9th 

hour after blood collection. A significant decrease of mRNA levels in relation to time lag 

was observed in TLR4 and MYC genes. The most critical period, initial two hours since the 

blood drawing, revealed a high interindividual variability in cellular response to stress 

connected with the blood drawing and with the ex vivo condition. Therefore, in order to 

discover a specific pattern of reactions it would be necessary to conduct the testing on a 

larger scale.  
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