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Are you curious, what happens to your blood when a doctor sends it in a test-tube away for testing? Most likely the doctor sends it for some type of ELISA. But what is ELISA? ELISA is an abbreviation for an enzyme-linked immunosorbent assay. In short, it is a way to find how much of something there is in your blood, cerebrospinal fluid or breast milk. These tests are designed for finding foreign substances or antibodies in them.

As the progress in science goes forward, we must keep the same rhythm. Every development laboratory tries to impress with their new devices making science easier and faster. Most of the devices are primary developed to be used on humans, since we are the most privileged race on the planet Earth and thus modern medicine is much more important for us than modern veterinary. However, some laboratories cannot work with human liquids, because it would be unethical or they cannot get them. So, we must study, how animal body liquids react with our new devices and which of them reacts like human ones. When it reacts just the same as human body liquid, it is called “cross-reactivity”.
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Now, how does the system work. ELISA is designed for detecting antibodies or antigens. Antigen is some type of molecule, which can force the body to make a special cellular response. For example increase the production of white blood cells. It can also be some foreign substance, or in special cases substance, which the body can produce on its own. Antigen can be almost every known chemical substance.

Antibodies are special immunoglobulins (proteins), which are produced by body to bind the antigens and somehow change their function.  They are produced by white cells in the bone marrow. They are inthe shape of letter Y.

	The antibody – in shape of Y


In every antibody, there is a special place called epitope. Here antibodies decide if the antigen they meet is the one they are created for. If they find the right antigen, they will bind to each other. There should be just one special antigen, which can react with just one antibody.  If it works, we say that they are “complementary”. But some antigens can be so similar, that its antibody cannot recognise that they are slightly different and will react with them as well. We tried to figure out how the human antibody for ANGPTL4 reacts with ANGPTL4 from different animals.
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And what exactlydid we do with test-tubes full 
of blood serums of different animals? 4 easy steps:

	Peroxidases are enzymes, which can accelerate and help reactions. In short, they oxidize substrates, which results in change of colour of the substrate. HRP – horse radish peroxidase is peroxidase from Horseradish. It is often used in ELISA tests, because it reacts with many molecules and is easy to get.


1) We pipetted them into a special plate with 96 holes. These plates are often used in tests like this one. On the bottom of holes is already a layer of antibodies for ANGPTL 4. If the ANGPTL4 from the animal blood serum reacts the same as the human one, all antibodies should bind with one ANGPTL4 molecule. 
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Then we pipetted other substances to same holes to make the “chain” longer. On the other end of each chain is a molecule called HRP – horse radish peroxidase. There was about 1 and a half hour brake between each adding, so the molecules had enough time to make proper binding. 

3) When the proper substrate was added, the fluid in holes started turning blue. After ten minutes, the fluids were fully coloured. Holes, where more bindings were made, were deep blue. To stop the reaction we added hydrochlorine acid. The colour immediately changed into yellow. 
4) The main result was pointing out how the final fluid is able to absorb the radiation from the device. This substance function is called absorbance. Special software then recalculated this into concentration of ANGPTL4 which made the binding with the first antibody.

	There are 4 types of ELISA – direct, indirect, direct sandwich and indirect sandwich. The first two are used for detecting antibodies in those liquids; second two are for detecting antigens. PICS


If the concentration was big enough, we had to make a test called “dilution linearity”. We diluted them to make samples, which are 2x, 4x, 8x and 16x less concentrated than the first sample. We calculated the expected concentrations and compared them with the measured concentrations (this test was made the same way as the first one). If differences were between 80 – 120%, the serum reactedthe same as human serum. If it was not in the scale, there would be “non-specific binding” – molecules were similar enough to make bindings, but just in specific cases. The rest reacted so little that we could just ignore it.
	Glycoproteins are proteins with bounded carbohydrates. Proteins are made like jigsaw puzzle from small pieces called aminoacids. Carbohydrates are in general sugars. PIC


We tried crossreactivity on direct sandwich-typed ANGPTL 4 ELISA, which means it is developed for testing quantity of ANGPTL 4 in human blood, cerebrospinal fluid or breast milk. ANGPT4 is glycoprotein. Cells of adipose tissue secrete ANGPTL4. The expression can be supported by starvation.
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Among the functions of ANGPTL4 are two most important. It is one of the factors, which can stop a spontaneous dying of cells for limited time, when they do not have enough air and it also supports controlling of amount of glucose in organism. Studies have shown that people with second type of diabetes have much lower amount of ANGPTL4 than the healthy ones. This could be one of the keys for curing it.

	ANGPTL4


And the results?
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We tried it on most common laboratory animals: rabbit, horse, cat, mouse, monkey, guinea pig, rat, pig, cow, sheep, dog, and hamster. The only animal, which reacted like human was pig. Since pigs are quite similar to humans, it was expectable. They can even donate us some parts of body or skin and our body accepts it. But there was a surprise. The dog reacted enough to make us deal with it, however the “dilution linearity” test proved it was only non-specific binding. So again, pigs can make our life easier and in the medicine they are truly “man’s best friend”.
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