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In this modern era – in age of latest inventions, electronic devices and various conveniences – humans often don’t care about their health. Fortunately, since the beginning of last century has been evolving an enormous progress in all fields of live – and of course in health and healthcare.
Quality of healthcare for the human being depends on the degree of knowledge of the life processes running in all of us. From among the number of applied analytical and diagnostic methods the latest methods based on analysis of cell structures and their organelles come to the fore.

The knowledge in the field of genetic engineering has been developing extremely rapidly.

The method enabling to reveal hidden damage of the double-stranded deoxyribonucleic acid

(hereinafter referred to as DNA) of the cells – the so called comet assay – is the very subject of my interest within the scope of the specialized high school activities.

The comet assay (analysis) belongs among the methods of “direct” detection of DNA damage. In the majority of cases the human lymphocytes are used, but in principle any eukaryotic cell can be applied.

Data of our experiments can serve for comparison of leukocyte DNA damage in the patients with different pathologies as the check (reference) set. This method finds its practical use for instance in the field of screening of substance genotoxicity (e.g. chemotherapeutics etc.) or for testing of impacts of oxidative stress and effects of antioxidants in the human body, to put it simply, for “early disease detection”.
At first it has to be explained what actually destroys molecules of DNA. In human body there are many harmful effects and factors that have a negative influence on the DNA molecules. The main damage may be caused by “oxidative stress”. It is an imbalance between the formation and degradation of free radicals. Free radical can be an element or compound that has oxidative effects in body and cause destruction of antioxidants. These elements or compounds can have positive effect but also the negative one. In fact, most of them destroy essential physiological molecules and cells.  Free radicals are basis of oxidative stress.
When the molecule of DNA and free radical come into contact, oxidative stress starts and damages DNA. These devastated molecules have two parts. It is called a “head” and a “tail”.  Part of DNA in the head is the health one – not damaged, but on the other hand the tail DNA is destroyed by oxidative stress and it is unhealthy and ruined. This formation has a shape of a comet. For better imagination here is a microscopic photo.
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Throughout this experiment is needed large amount of chemicals and chemical apparatus, machines and tools.
At the beginning of experiments is the isolation of leucocytes process. We get a mixture of human blood. It is called “buffycoat”. It is a concentrate of leukocytes and blood plasma. Buffycoat is waste component of human blood and it cannot be used as donated blood for different people.
From this concentrate leucocytes are isolated. It is a very long process consisting of several chemical methods. But the basis of the isolation and actually of all this experiment is a centrifugation. The centrifuge is a mechanical and analytical device that works on the principle of centrifugal force.
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Suspension of buffycoat and other chemical solutions is initially centrifuged several times. After removal the test-tube from centrifuge the suspension is divided into laid down leucocytes (at the bottom of test-tube) and waste solution (in remaining part of tube). Now only the pellet of leucocytes is needed. 
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Leucocytes (=white corpuscle) are cells of blood that have cores – it is eukaryotic cell. The core of leucocytes is necessary because of deoxyribonucleid acid in it. Now, when these cells are isolated we can start with “controlled damage” of DNA. The best way to arrange it is adding of hydrogen peroxide. This compound is one of free radicals and it can simulate oxidative stress in this experiment. To observe real and objective damage it is important to add correct amount – the same as in human body.
Diluted hydrogen peroxide destroys cores in leucocytes cells and it unraveled DNA string (chain) and changes it into comet shape.
After this process it is necessary to transfer DNA fragments on laboratory microscope slides. For lucidity and visualisation it is better to colour damaged pieces of cells. It is coloured in solution of AgNO3. 
Finally, comet assay has the ball in court. It is an analytic method of researching and detection of DNA damage.  It exists special software for detection of this assay. It is called LUCIA. This computer program operates on complex calculations. After this complicated evaluation we get a lot of numerical tables and information about range of damage of individual comets (fragments of deoxyribonucleid acid) in percents. For example – when is 85% of one molecule of DNA in tail and only 15% in head of comet it means that this DNA molecule is much ruined.

In the end of the experiment there is always some statistic method. All gained data are evaluated and marked to tables and visual graphs. 

From these experiments it was found that hydrogen peroxide (oxidative stress) causes huge damage and harm of DNA molecules. It can have negative influence on cells and on overall human body and health. It can be a problem also in transcription of DNA information. 
It was also detected a negative impact of freezing of lymphocytes pellet during this study. It was found that frost also destroys cells and the genetic information in it. It means that comets in experiments from frozen leucocytes were much worse than the fresh ones.
Because of these results we suggested new study based on those experiments. The study will be interested in researching how to reduce the freezing damage. We also want to suggest best methods for conservation healthy leucocytes – found some cryoprotectant solution for it.  
Results of these experiments were shared and published on the internet web side of Masaryk’s University.
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