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Everyone knows that people have red blood in their veins, and blue blood is found only in fairy 

tales. See, blue blood isn't just for fairy tales. Nature has created spiders, scorpions and crabs with 

blue blood. How is blue blood different from normal blood? In normal blood, the red color is 

given by hemoglobin, a red pigment containing iron mixed with protein. Blue blood is not 

produced by hemoglobin, but by a blue substance containing copper - hemocyanin. The mystery 

of blue blood has intrigued scientists for a long time. Why did nature replace hemoglobin with 

hemocyanin? Research shows that spiders cannot live without hemocyanin. Because their body 

does not have red blood vessels and blue blood vessels that send oxygen throughout the body of 

people. How can the body be supplied with oxygen without veins? This task is performed by 

hemocyanin with its complex structure. It releases the required amount of oxygen like a regulator 

that regulates the movements. At the same time, it adjusts the body temperature to the external 

conditions. 

Hemocyanin (Greek haîma - blood or cyanoûs - air-colored) is an analogue of hemoglobin and 

belongs to the group of metalloproteins. It contains copper and is found in the blood of molluscs 

and arthropods. Hemocyanin is common in cephalopods and some gastropods. It is more common 

in crustaceans and arachnids. In 2003, it was identified in the class of insects. The function of 

hemocyanin is to deliver oxygen to tissues. 

 

Picture. Structure of the active center of oxygenated and non-oxygenated hemocyanin 



International Congress on Biological, Physical And Chemical Studies 

 

62  

The reduced form of hemocyanin is colorless, and the oxidized form is light-colored, and the 

phenomenon of fluorescence is observed.Hemocyanin in the animal organism is N – Cu – N with 

the copper +1 cation holding the amino acid – histidine residue, and the distance between Cu – N 

is 1.9–2.1 Å. distance between copper cations is 4.6Ais equal to Cu+ ion changes to Cu2+ ion 

after oxidation. Then the distance between Cu – Cu ions decreases to 3.6 Å. Hemocyanin 

combines not only with oxygen, but also with carbon dioxide to form a complex compound called 

carboxyhemocyanin. 

Hemocyanin catalyzes tyrosine oxidation in animal organismsHunter acts as an enzyme. 

Hemocyanin is involved in the synthesis of melanin in scorpions and spiders. Some arachnids 

have two types of hemocyanin, one that transports oxygen and the other that catalyzes the 

oxidation of tyrosine. 

In medicinehemocyanin is used in the preparation of vaccines against tumors (cancer). 
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