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The aim was to study the features of microelement composition and ultrastruc-

ture of erythrocytes manifested in conditions of acute combat stress. We examined  
13 patients (mean age of 38.1 ± 1.5 years), suffering from stress-induced hypertension, 
that debuted during participation in hostilities, and in 14 patients (mean age of  
42.0 ± 1.85 years) with essential arterial hypertension. We studied erythrocytes by 
means of scanning electron microscopy and x-ray microanalysis. More significant 
changes in the elemental composition and ultrastructure of erythrocytes were revealed 
in patients with stress-induced arterial hypertension. Transformations of the ultrastruc-
ture and elemental composition of red blood cells reflected the high activity of the re-
sponse of the cell membranes on more pronounced neurohumoral changes of the regu-
lation in acute stress. 
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The purpose of the research is to study the structure and development of  

the spine and related structures in early stages of embryogenesis. 64 sagittal, 24 trans-
verse and 12 frontal planes of human embryos with crown-rump length 27–33 mm 
were studied with the microscope. In human embryo, spine development occurs by  
indirect osteogenesis. At first, the vertebral body consisting of cartilage is formed. 
Vertebral arch has the form of two processes, covering both sides of the spinal cord 
anlage. By the end of the embryonic period the spinal canal is not closed at the back all 
along. artilaginous ribs are revealed along the spine. In the future, some of them are 
saved as separate anatomical structures, and others become a part of the transverse 
processes of the vertebrae. Spinal nerves pass through the openings between the verte-
brae. Forming their roots have a horizontal direction of travel in the cervical region 
and slope in the lumbar-thoracic. 

Key words: cartilaginous vertebra, indirect osteogenesis, intervertebral disk,  
cartilaginous ribs, spinal nerves. 
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