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ʋɼʂ: 504+631.87 

ORGANIC FERTILIZER AS TH E BASIS FOR ORGANIC AGRICULTURE  
IN UKRAINE  

Adamenko A. (Kharkiv)  
Language supervisor: Cherkashina N.I. 

Summary: The article considers the relevance and prospects of organic fertilizers usage in the 

system of organic farming. 

Key words: organic farming, biofertilizer, soil, vermicomposting, composting, anaerobic 

method. 

ɸʥʦʪʘʮʽʷ:ʋ ʩʪʘʪʪʽ ʨʦʟʢʨʠʪʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

ʫ ʩʠʩʪʝʤʽ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʛʘʥʽʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ, ʙʽʦʜʦʙʨʠʚʘ, ʛʨʫʥʪ, ʚʝʨʤʠʢʦʤʧʦʩʪʫʚʘʥʥʷ, 

ʘʥʘʝʨʦʙʥʠʡ ʤʝʪʦʜ, ʢʦʤʧʦʩʪʫʚʘʥʥʷ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʟʝʤʣʝʜʝʣʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʝʤʣʝʜʝʣʠʷ, ʙʠʦʫʜʦʙʨʝʥʠʷ, ʧʦʯʚʘ, 

ʚʝʨʤʠʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ, ʘʥʘʵʨʦʙʥʳʡ ʤʝʪʦʜ, ʢʦʤʧʦʩʪʠʨʦʚʘʥʠʝ. 

 

The greatest wealth of Ukraine is soils. Todaʫ, it is important not only to obtain 

profit from them, but also to maintain or restore their fertility. One way to restore the 

natural properties of soil is organic farming (OF). 

Due to the following factors organic farming relevance is: 

Å the safest methods of production; 

Å spread of vegetarianism; 

Å maintaining and restoring soil fertility (due to the balance of chemical 

elements); 

Å use of only natural fertilizers when growin g-crops.  

Å relative accessibility of organic fertilizers (such as by-products from livestock 

facilities and waste disposal method ). 

Unfortunately, today OF is used only by individual farms and gardens, because 

organic products are 2-2.5 times more expensive, their demand is low. The development 

of biological production requires certain social and administrative conditions.  

One of the well-known organic farms in Ukraine are an agricultural joint stock 

company of the ĂHorizonò and a private enterprise ĂAgroecologyò (Poltava region). 

These farms specialize on grain growing and industrial crops as well as production of 

milk and meat. Since 1976 SAT ĂHorizonò has been the basic economy that industrially 

tested soil-protective technology cultures of cultivation, expanded reproduction 

activities of soil fertility and production of ecologically safe food products. Since 1979 

conservation technologies of biological agriculture have been introduced in the 

economy and since 1990- the technology of organic agriculture. 

Thus, the introduction of organic fertilizers is one of the most important levers to 

improve soil health. In the system of measures to increase the productivity of soil 

fertility and crops the most important place is given to organic fertilizers. This is 

because they not only enrich the soil with all the elements of power, but also improve its 

properties.  

Growing agricultural cultures without fertilizers leads to a reduction in the 

content of humus in the soil and reduction of soil fertility, which is caused by salinity of 
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humus. In particular, the reduction of humus content in soil by 1% leads to lower yields 

by 5 C/ha of grain units. 

The rate ofhumus mineralization in soils rises in the conditions of intensive 

cultivation, of tilled crops cultivation, monoculture and lack of perennial grasses in crop 

rotation and lack of fertilizers. In case of humus content reduction water-physical, 

chemical and biological properties of soil deteriorate.  

When adequate standards of organic fertilizers are used the humus content of the 

soil is maintained at the same level, and after introduction of high standards, even 

increases. Improvement of the humus content in the soil at a rapid pace is noticed in the 

first years of the systematic application of organic fertilizers, then the rates are reduced 

and then balanced. 

The level of humus content depends on the type of soil, climate-and environment, 

crop rotation, farming methods. Under favorable conditions 20-30% of carbon in 

organic matter can be transformed into humus. The magnitude of the coefficient of 

humification affects granulometric composition of soil [2].  

When adding fertilizers, the soil is supplied with nutrients (macro - and 

microelements), soil acidity reduces, the content of absorbed foundations increases, as 

well as absorption capacity and buffering. Organic fertilizers contain biologically active 

substances ï vitamins and toxins necessary for the growth and development of plants 

and microorganisms, which carry out constant biosynthesis and mineralization of 

organic matter. Soil enriched bymicroflora intensifies its biological activity and releases 

carbon dioxide, which is an additional source of carbon dioxide to the air power plants. 

Organic fertilizers reduce the resistance of the soil in the mechanical process and 

improveits heat regime because dark-coloring of humus helps to absorb heat [3]. 

Currently the problem is the violation of organic fertilizersapplication rules, 

which escalates with the development of farming in the region. The danger lies in the 

accumulation of nitrates in the soil and groundwater. Nitrate (salts of nitric acid) is one 

of the elements of power plants. In the human body under the influence of the intestinal 

microflora it transforms nitrates to nitrites to form methemoglobin, blocks hemoglobin 

in the blood and this will inhibit the transport of oxygen to the tissues. The danger of 

nitrates and nitrites to the body is in high quantities associated with their expressed 

carcinogenic effect [3]. It is obvious that the accumulation of nitrates in the products 

depends on the type of fertilizer, its dose, culture, soil type, and other factors. In 

maintaining health there are two key principles: the use of only organic fertilizers and 

the absence of any artificial substances. And if the use of chemicals is easy to limit , the 

absence of high-quality organic fertilizers is a more significant problem. 

Organic fertilizers can be obtained by aerobic, anaerobic methods and by the use of 

animals(vermicomposting) [1]. 
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Table 1 ï Comparative characteristics of biofertilizing methods  

Aerobic method (composting) Anaerobic method Vermicomposting 

Cost (capital and operating costs) 

Capital: 1200-1600 USD per 

1 ton / year 

Performance:200 UAH. / T 

Capital:. 3300USD 

per 1 ton/year 

Performance:70 

UAH./ T 

Capital:250-300USD per 1 

ton/year 

Performance:150 UAH. / 

T 

Time of preparing 

Less than 3 weeks (with 

active mixing); 

3-6 months (with constant 

stirring). 

3-4 weeks 4-6 weeks 

Content of chemical elements 

Low 

C:N=20-30:1 

High 

C:N=11:1 

Middle 

ʉ:N =15:1 

Method of the transformation of organic substances 

Anaerobic decomposition 
Methane 

fermentation 
Transformation of animals 

Process automation 

The average automation 

Almost fully 

Autonomous 

process 

Low automation 

Efficiency of use (biomass) 

20-30% 20% 30-40% 

 

The use of aerobic method is advantageous because it disposes of almost all 

groups of organic waste, suppresses pathogenic organisms, accelerates processing, a 

large part of weed seeds is lost, up to 70% of the chemical elements are supplied, 
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greenhouse gas emissions reduce. The economic component is in quick cheap compost 

at average capital costs and high operating costs (with the active composting). 

The anaerobic method is disposal of almost all groups of organic waste, 

suppression of the pathogenic organisms, the rotting of weed seeds, conservation of 

valuable chemical elements of power plants and reduction of environment pollution 

(aerobic method of greenhouse gases source), slowing down the recycling process. The 

economic component: considerable initial investments, derivatives of saturated organic 

fertilizers and biogas). 

The application of vermiculture is obtaining a valuable fertilizer from relatively 

clean organic waste, limited in application (some types of organic waste without 

additives), loss of nutrients, slow process. This processing method with small 

investments brings valuable fertilizers. And there is an opportunity to sell additional 

vermiculture as protein mass. The economic component is low capital costs of average 

operating costs, production of rich biohumus. 

Ukraine has a great potential for the cultivation of organic agricultural products, 

but its main part is currently exported through the weak domestic market. Improvement 

of economic efficiency of OZ is possible with the use of organic fertilizers. The most 

economically expedient for small farms is vermicomposting, for medium and large ï 

aerobic and anaerobic methods of organic fertilizers preparation depending on the 

characteristics of raw materials and the requirements to the final product. From the 

ecological point of view, the most appropriate is the anaerobic decomposition of organic 

waste. 
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EFFECT OF GLUCOSE ON THE DETERGENT AND OSMOTIC HEMOLYSIS,   
CHOLESTEROL CONTENT IN E RYTHROCYTE WITH ACTION OF HEMIN  

AND FERRIC CHLORIDE (ɯɯɯ) IN VITRO 
Akopian A.S. (Kharkiv)   

Language supervisor: Nikitina L.D. 
Summary: The study showed that 2-hour preincubation without glucose and by the action of 

hemin resulted cholesterol content in increase control erythrocytes. Cholesterol increased by the action 

of ferric chloride observed in all periods of incubation. Glucose adding to the incubation medium 

prevented the increase of cholesterol content in the studied effects. 2-hour preincubation without 

glucose caused a decrease in the detergent lysis by saponin under the action of hemin on erythrocytest, 

which was prevenec by the addition of glucose to the incubation medium. 

Key words: ferric chloride, hemolysis, hemin, erythrocytes, detergent. 

ɸʥʦʪʘʮʽʷ: ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ 2ʭ-ʛʦʜʠʥʥʘ ʧʦʧʝʨʝʜʥʷ ʽʥʢʫʙʘʮʽʷ ʙʝʟ ʛʣʶʢʦʟʠ ʪʘ ʧʽʜ 

ʜʽʻʶ ʛʝʤʽʥʫ ʧʨʠʚʦʜʠʣʘ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʠʥʫ ʫ ʢʦʥʪʨʦʣʴʥʠʭ ʝʨʠʪʨʦʮʠʪʽʚ. ʇʨʠ ʜʽʾ 
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ʭʣʦʨʠʜʫ ʟʘʣʽʟʘ ʧʽʜʚʠʱʝʥʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʚʽʜʟʥʘʯʝʥʦ ʚ ʫʩʽ ʪʝʨʤʽʥʠ ʽʥʢʫʙʘʮʽʾ. ɼʦʜʘʚʘʥʥʷ ʛʣʶʢʦʟʠ 

ʚ ʩʝʨʝʜʫ ʽʥʢʫʙʘʮʽʾ ʟʘʧʦʙʽʛʘʣʦ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʠʥʫ ʧʨʠ ʚʠʚʯʝʥʠʭ ʚʧʣʠʚʘʭ. 2-ʭ 

ʛʦʜʠʥʥʘ ʧʦʧʝʨʝʜʥʷ ʽʥʢʫʙʘʮʽʷ ʙʝʟ ʛʣʶʢʦʟʠ ʚʠʢʣʠʢʘʣʘ ʟʥʠʞʝʥʥʷ ʜʝʪʝʨʛʝʥʪʥʦʛʦ ʣʽʟʠʩʫ ʩʘʧʦʥʽʥʦʤ 

ʧʨʠ ʜʽʾ ʥʘ ʝʨʠʪʨʦʮʠʪʠ ʛʝʤʽʥʫ, ʱʦ ʧʦʧʝʨʝʜʞʘʣʦʩʴ ʜʦʜʘʚʘʥʥʷʤ ʛʣʶʢʦʟʠ ʚ ʩʝʨʝʜʫ ʽʥʢʫʙʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʣʦʨʠʜ ʟʘʣʽʟʘ, ʛʝʤʦʣʽʟ, ʛʝʤʽʥ, ʝʨʠʪʨʦʮʠʪʠ, ʜʝʪʝʨʛʝʥʪʠ. 

ɸʥʥʦʪʘʮʠʷ: ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 2-ʭ ʯʘʩʦʚʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʢʫʙʘʮʠʷ ʙʝʟ 

ʛʣʶʢʦʟʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʠʚʦʜʠʣʘ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʵʨʠʪʨʦʮʠʪʦʚ. ʇʨʠ ʜʝʡʩʪʚʠʠ ʭʣʦʨʠʜʘ ʞʝʣʝʟʘ ʧʦʚʳʰʝʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʦʪʤʝʯʝʥʦ ʚʦ ʚʩʝ ʩʨʦʢʠ 

ʠʥʢʫʙʘʮʠʠ. ɼʦʙʘʚʣʝʥʠʝ ʛʣʶʢʦʟʳ ʚ ʩʨʝʜʫ ʠʥʢʫʙʘʮʠʠ ʧʨʝʜʦʪʚʨʘʱʘʣʦ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʭʦʣʝʩʪʝʨʠʥʘ ʧʨʠ ʠʟʫʯʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 2-ʭ ʯʘʩʦʚʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʠʥʢʫʙʘʮʠʷ ʙʝʟ ʛʣʶʢʦʟʳ 

ʚʳʟʳʚʘʣʘ ʩʥʠʞʝʥʠʝ ʜʝʪʝʨʛʝʥʪʥʦʛʦ ʣʠʟʠʩʘ ʩʘʧʦʥʠʥʦʤ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʵʨʠʪʨʦʮʠʪʳ ʛʝʤʠʥʘ, 

ʢʦʪʦʨʦʝ ʧʨʝʜʦʪʚʨʘʱʘʣʦʩʴ ʜʦʙʘʚʣʝʥʠʝʤ ʛʣʶʢʦʟʳ ʚ ʩʨʝʜʫ ʠʥʢʫʙʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʣʦʨʠʜ ʞʝʣʝʟʘ, ʛʝʤʦʣʠʟ, ʛʝʤʠʥ, ʵʨʠʪʨʦʮʠʪʳ, ʜʝʪʝʨʛʝʥʪʳ. 

 

Introduction  

Currently, intravascular lysis of erythrocytes is considered as a separate etiologic 

factor in the development of vascular disorders [1] and thrombosis [2].  

Accumulation of iron and hemin as main products of hemolysis may provoke 

further lysis of erythrocytes, which promoted by practical study of action mechanisms 

of ferric and hemin on membranes of blood cells. 

The resistance of erythrocytes is an important parameter that characterizes their 

structural state to hemolysis induced by various factors. The hemolysis by amphiphilic 

substances, in particular by detergents occupies a special place among all types of 

hemolytic effects [3]. The detergents are divided into two groups ï ionic and nonionic. 

The anionic detergent SDS lyses cell and nuclei, denatures proteins and, forming with 

them a negatively charged complexes, destroys nucleoproteins. Hemolysis of human 

erythrocytes with saponin affects the membrane structure. The incubation of cells and 

tissues with saponin makes lipid bilayer permeable to macromolecules. Hemolysis with 

saponin also affected the interaction between transmembrane proteins and cytoskeleton. 

It is established that the increase the osmotic fragility of erythrocytes is one of the 

reasons for the increase of intravascular hemolysis in various pathological conditions 

and effect of stress factors [4]. Osmotic resistance is an effective indicator of the 

membrane and therefore is widely used in model experiments to study membrane 

properties in medical diagnostics, in the study of hemolytic and anti-hemolytic activity 

of various compounds. 

Hemin relates to oxidative agents, which is a hydrophobic compound and is able to 

integrated into the cell membrane. It has a direct effect on the membrane, so 

erythrocytes immediately react to the appearance of hemin in the medium. Treatment 

with ferric chloride results in a more expressed lysis under the action of SDS than 

saponin. 

Cholesterol is a main stability regulator of the erythrocyte membrane. It is known 

that cholesterol normally performs the function of an antioxidant, and its accumulation 

promotes the protection of cell membranes from free radicals. The increase of 

cholesterol concentration in erythrocytes can be result from lipid peroxidation [5]. 

    Methods 

Human erythrocytes were taken to study from the donor erythrocyte mass 

(HOTSPK, blood (male) the group A (II), Rh +). Erythrocytes were prepared in a triple 

laundering of isotonic buffer (NaH2PO4, Na2HPO4, 8,5% NaCl, pH 7.45). Isotonic 
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buffer was added to the precipitate of erythrocytes in a ratio of 1:10 and stirred gently 

by glass rod. The tubes centrifuged for 10 min at 3 thousand turnover/min. Washing and 

centrifugation was repeated 2 more times [6]. 

Erythrocytes (hematocrit 20%) were incubated for 2 hours with the access of 

oxygen at 37
0
C in isotonic buffer (IB) without glucose (Glc) and with 5 mM Glc, then 

the erythrocytes were precipitated and transferred into IB to incubate for 30 minutes at 

+37
0
C without additives (control) or in the presence of 3 ʤʤ FeCl3, 35ɛM hemin. 

Osmotic resistance was evaluated by the degree of lysis in hypotonic solutions 

NaCl. Hemolysis of erythrocytes was evaluated by absorbance of hemoglobin (Hb) at a 

wavelength of 540 nm. The cholesterol content was determined in hemolysate using 

standard sets. 

The normality of the distribution of the data (for each group) was evaluated by the 

Shapiro-Wilk test. Due to the fact that certain groups differed from a normal 

distribution, median and percentiles were calculated. Kruskal-Wallis test was used to 

assess the differences between the samples [7]. The work program was used for 

statistical data processing. 

    Results 

Ferric chloride treatment increased the lysis with SDS, but reduced by the action of 

saponin. As seen from Figure 1, the processing of detergents with a 2-hour pre-

incubation increased the hemolysis in all kinds of influences. The anionic (SDS) and 

nonionic (Sap) detergents increased the degree of detergent lysis in 4-5 times. The lysis 

by ferric chloride of intact erythrocytes increased in two times.  

 

 

Fig.1. Effect of ferric chloride (III) 

and hemin on the detergent (a) and 

osmotic (b) lysis after pre-

incubation (2 h) without glucose. (* - p 

<0,05 relative to 2-hour incubation in 

isotonic buffer; # - p <0,05 relative to the 

corresponding control without detergent) 

2-hour pre-incubation of erythrocytes 

in a medium containing 5 mM glucose 

does not impact as shown in Figure 2, but 
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the pre-treatment by ferric chloride, it increased the hemolysis of erythrocytes. 

Processing of hemin caused significant lysis in a detergent hemolysis. Ferric chloride 

after 2 hours of incubation with glucose induced increase in osmotic hemolysis of 

erythrocytes at concentrations of 4-

5.5 g / l NaCl, in contrast to hemin. 

Fig.2. Effect of ferric chloride (III) 

and hemin on the detergent (a) and 

osmotic (b) after pre-lysis 

incubation (2 h) with glucose (5 

mM).( * - p <0,05 relative to 2-hour 

incubation in isotonic buffer with 

glucose; # - p<0,05 relative to the 

corresponding control without 

detergent) 

Figure 3 shows that the pre-

incubation without glucose resulted in an increase of cholesterol in the control 

erythrocytes and under the influence of hemin. Under the action of ferric chloride the 

increase of cholesterol was observed during all periods of incubation. Adding glucose to 

the incubation medium prevented the increase of cholesterol in the studied effects. 
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Fig. 3. Effect of preincubation with glucose on cholesterol content of the erythrocytes 

by the action of ferric chloride and hemin in vitro.( * - p <0,05 relative to the 

experiment without preincubation; # - p <0,05 relative to incubation without glucose 

for 2 hours). 

Discussion 

Hemolysis of human erythrocyte by saponin is believed to influence the membrane 

structure. Incubation of cells and tissues with saponin makes lipid bilayer permeable to 

macromolecules. Hemolysis with saponin also impacted on interaction between 

transmembrane proteins and the cytoskeleton [8]. The anionic detergent SDS lyses cells 

and nuclei, denatures proteins and forms with them negatively charged complexes [9]. 

The inhibition of glycolysis by the action of hemin as the only source of ATP in 

erythrocytes led to the decrease of erythrocyte resistance to SDS and did not change the 
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resistance to saponin. The inhibition of glycolysis by the action of ferric chloride (III) 

caused a decrease in the stability of erythrocytes to saponin and did not alter resistance 

to SDS [10]. It is known that the parameters of fast hemolysis by SDS sensitive to 

structural rearrangements in erythrocyte membranes. 

The structure of band 3 protein is changed by osmotic hemolysis, which forms 

anionic transport channel and it is the main integral protein, as in the erythrocyte 

membrane, it is approximately half of the total integral protein content [11]. Possibly, 

pre-incubation of glucose influences the mechanism action of proteins that form the 

channel for passage of water. Consequently, these processes are of great interest for 

further study.   

The mechanisms of action of ferric chloride are related to oxidative damage of 

cells. Hemin led to the increase of lysis as an anionic detergent, which can integrate into 

the membrane. 

The ferric chloride in osmotic lysis modifies transport proteins, this causes water 

entrance, so in the future hemolysis. It should be noted that, a much higher sensitivity of 

erythrocytes treated with iron to hypotonic lysis. Hemin does not have the same impact. 

The only source of increasing cholesterol is a more dense packing of erythrocytes in the 

precipitate, as the hemoglobin content did not change the pre-incubation, so cholesterol 

levels did not increase. 

Finally, our study has illustrated that 2-hour preincubation without glucose and by 

the action of hemin resulted in cholesterol content the increase in control erythrocytes. 

Cholesterol increased by the action of ferric chloride was observed in all periods of 

incubation. Glucose adding to the incubation medium prevented the increase of 

cholesterol content in the studied effects. 2-hour preincubation without glucose caused a 

decrease in the detergent lysis by saponin under the action of hemin an erythrocytes, 

which was prevented by the addition of glucose to the incubation medium. 
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THE PROBLEM OF MEDICAL CARE IN UKRAINE  
Bagdasarian K.E. (Kharkiv)  

Language supervisor: Skryl O.I . 
Summary: The article considers the problem of medical care in Ukraine and the drawbacks 

existing in this field. The current legislation of Ukraine and legislation of the European countries were 

analyzed. The drawbacks in relations ña patient ï a doctorò were found out. The problems of legal 

responsibility for making a malpractice, giving insufficient information concerning the individual 

about the standards of medical care, providing free medical aid were considered. Statistical data from 

Worldwide Organization of health protection experts for malpractices were analyzed. 

Key words: free medical assistance, legal status of patients, malpractice, medical care, rights 

of doctors. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʩʫʪʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʋʢʨʘʾʥʽ ʪʘ 

ʚʠʷʚʣʝʥʥʶ ʥʝʜʦʣʽʢʽʚ ʚ ʮʽʡ ʩʬʝʨʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʝ ʯʠʥʥʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ. ɺʠʷʚʣʝʥʽ ʥʝʜʦʣʽʢʠ ʫ ʚʽʜʥʦʩʠʥʘʭ çʧʘʮʽʻʥʪ ï 

ʣʽʢʘʨè. ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʶʨʠʜʠʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʩʢʦʻʥʥʷ çʣʽʢʘʨʩʴʢʦʾ ʧʦʤʠʣʢʠè; 

ʱʦʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʽʥʬʦʨʤʦʚʘʥʥʦʩʪʽ ʦʩʽʙ ʟ ʧʨʠʚʦʜʫ ʩʪʘʥʜʘʨʪʽʚ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; 

ʱʦʜʦ ʙʝʟʦʧʣʘʪʥʦʩʪʽ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʥʽ ʝʢʩʧʝʨʪʽʚ 

ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʱʦʜʦ ʣʽʢʘʨʩʴʢʠʭ ʧʦʤʠʣʦʢ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʦʧʣʘʪʥʽʩʪʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʣʽʢʘʨʩʴʢʘ ʧʦʤʠʣʢʘ, ʤʝʜʠʯʥʘ 

ʜʦʧʦʤʦʛʘ, ʧʨʘʚʘ ʣʽʢʘʨʽʚ, ʧʨʘʚʦʚʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʫʱʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 

ʚ ʋʢʨʘʠʥʝ ʠ ʚʳʷʚʣʝʥʠʶ ʥʝʜʦʩʪʘʪʢʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ. 

ɺʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʚ ʦʪʥʦʰʝʥʠʷʭ çʧʘʮʠʝʥʪ ï ʚʨʘʯè. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʶʨʠʜʠʯʝʩʢʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʩʦʚʝʨʰʝʥʠʝ çʚʨʘʯʝʙʥʦʡ ʦʰʠʙʢʠè; ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʣʠʮ ʧʦ ʧʦʚʦʜʫ ʩʪʘʥʜʘʨʪʦʚ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; ʙʝʩʧʣʘʪʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʵʢʩʧʝʨʪʦʚ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦ ʧʦʚʦʜʫ ʚʨʘʯʝʙʥʳʭ ʦʰʠʙʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʣʘʪʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʤʝʜʠʮʠʥʩʢʘʷ ʧʦʤʦʱʴ, 

ʤʝʜʠʮʠʥʩʢʘʷ ʦʰʠʙʢʘ, ʧʨʘʚʘ ʚʨʘʯʝʡ, ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʧʘʮʠʝʥʪʦʚ. 

 

The protection of life and human health acquire particular importance nowadays, 

because the health of population is getting worse considerably every year. In accordance 

with article 3 of the Constitutions of Ukraine the individual, his life, health, honour, 

dignity, inviolability and security, are the main values, and in article 27 and 49 the 

human rights are envisaged on the protection of life and medical care [2, p. 15]. 

The drawbacks were found in legal relationships: ña patient ï a doctorò. 

In obedience to the legislation of Ukraine, namely articles 37 of Bases of 

legislation of Ukraine ñon protection of the health careò the patient has the right to 
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refuse rendering medical aid of a doctor and to require the replacement of a doctor 

without strong reasons [3]. 

In his turn the doctor has the right to give up the further management of the 

patient, only in case if the patient does not execute medical doctor's prescriptions, 

internal regulations of medical establishment (article 34) or, if the establishment chosen 

by a patient cannot provide the appropriate treatment (part 2 of article 38). Thus, in case 

if a doctor feels not competent enough, he does not have the right to refuse medical 

treatment to the patient [3]. 

This gap causes not adequate treatment and increases malpractices. 

There is no country in the world, where doctors avoid errors. Nevertheless, in the 

legislation there is no universally accepted legal definition of ñMalpractice (medical 

error)ò. If we consider ñmedical crimeò separately from ñmalpracticeò, then the latter is 

not legally envisaged, but responsibility for the damage caused as a consequence of 

ñmalpracticeò, envisaged by under section 2 of Criminal Codes of Ukraine and takes 

place at a certain form of the crime that is necessary to be determined in every special 

case. 

The lack of definition of ñMalpractice (medical error)ò results in medical 

professionalsô considering of ñmalpracticeò only as a ghost. As practice shows, the 

overwhelming majority of medical workers and even leaders of establishments of health 

protection have a superficial understanding of legal responsibility which is set by a 

current legislation about offences in the field of health protection. 

In addition, the knowledge about reasons, kinds and consequences of legal 

responsibility, on the one hand, discipline medical workers, and on the other hand 

reduces the probability of the causeless bringing in them to responsibility. 

According to the experts of worldwide organization of health protection in 

Ukraine every day 6-7 persons die from malpractices, and itôs in 3 times more become 

disabled. Also, as V.V. Veressaev specified: ñErrors of doctors are the most important 

reasons for the decline of public confidence in medicineò [1, p. 302]. Therefore people 

lose confidence and become the side of non-conventional medicine, which in the future 

can bring both positive and negative consequences. People who have been victims of 

medical negligence often learn about it later, because medical professionals quite often 

hide the consequences of their incompetence, therefore it is difficult to prove medical 

negligence in court. Taking into account the increase of points of citizensô claims for 

improper rendering of medical care, the problems of legal responsibility of doctors for 

professional offences are necessary to spare considerably anymore attention and fasten a 

concept ñMalpractice (medical error)ò and devise it with the term ñmedical crimeò. 

In our country problems arise up not only in the case of imperfection of the 

legislation, but also in the case where an ordinary person does not have the opportunity 

without obstacles to acquaint with one or another documents that have direct attitude 

toward their life and health. The problem is about the documents that determine the 

standards of medical care. In obedience to article 11 of Law of Ukraine ñon state 

medical standards and state social guaranteesò in Ukraine there are norms in the field of 

health protection, but is very difficult to acquaint with standards, because for an 

acquaintance it is necessary to pass the whole link of stages. 

It grounds to assert that a patient has insufficient information about the rules of 

rendering to his medical care. And this is contrary to article 39 of principles of 
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legislation of Ukraine ñabout a health protectionò ï a ñduty to provide medical 

informationò. The president of Ukrainian national Council for protection and safety of 

the patients Victor Serdyuk adheres the same view: ñThe evolution of psychology of 

patient is needed ï from excessive credulity to realization of their rights and ability to 

defend themò. And for this purpose it is necessary to have free access to all standards of 

treatment. 

It is necesary to mark that most medical professionals carry out the professional 

activities, being in employment with health institutions. In obedience to the first part of 

article 1172 of the Civil Code of Ukraine a legal or physical person shall compensate 

for the damage inflicted by their employee during execution of the labour (official) 

duties [4, p. 344]. Overwhelming majority of lawsuits that are produced by patients to 

establishments of health protection,(including physical persons ï performers of 

entrepreneurial activities, that are engaged in medical practice), are lawsuits about a 

material and moral damage to person inflicted to the health because of rendering of 

medical care of improper quality. 

However, it is necessary to mark that the obligatory condition of responsibility 

for a causing damage is a causal link between unlawful conduct and the damage 

inflicted. For example, if a damage is not the consequence of unlawful conduct of a 

person inflicting a damage and happened on other reasons (because of failure to observe 

by the patient of medical recommendations or because of individual features of 

organism of patient), an inflicting damage will not be under an obligation to compensate 

a damage. 

Professional rights of doctors who remain regardless became another problem, in 

fact they are defined only in two articles of the principles of legislation of Ukraine 

ñabout a health protectionò, namely, in articles 34 and 77. In fact every day the doctors 

fight for patientsô lives, solve important problems, issues literally of life and death. 

Thus, they are responsible for the life of a patient; therefore doctors should have a wider 

spectrum of rights for their own defense. The legislative decision of this problem will 

help to raise the level of medical care. 

Also, in our opinion, it is useful to define legal status of the patient by means of a 

special law on patient rights, according to such a sample which exists in the countries of 

European community and taking into account all the European standards in this area. 

As it is marked in article 49 of the Constitution of Ukraine, the right on medical 

care is free of charge, nevertheless illegal sponsorship funds are created in state medical 

establishments in which patients are almost forced to invest money, otherwise without 

this condition doctors refuse to carry out the duties properly and give out free 

medicaments. It leads not only to worsening of patientsô health, but also to the 

concealment of public funds and use of them in the personal purposes of doctors. 

Thus, having considered the problems of medical care, we came to the conclusion 

about the necessity of further improvement of the legal base of medical industry, which 

will contribute to the improvement of medical care in Ukraine. 
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LIVES PROSTHESIS 
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Language supervisor: Zhytnytska A.A. 
Summary: The article deals with the problem of post-traumatic cases and injuries where 

dentures are required, partly the article touches the whole process of prosthetics. Also it tells about all 

sorts and kinds of dentures  

Key words: prosthesis, prosthetics, rehabilitation. 

ɸʥʦʪʘʮʽʷ : ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʧʠʪʘʥʥʷ ʧʨʦʪʝʟʫʚʘʥʥʷ ʢʽʥʮʽʚʦʢ ʣʶʜʠʥʠ, ʘ ʩʘʤʝ 

ʨʦʟʛʣʷʜʘʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʩʥʫʶʯʠʭ ʧʨʦʪʝʟʽʚ,ʯʘʩʪʢʦʚʦ ʨʦʟʛʣʷʜʘʻ ʤʝʪʦʜʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʧʨʦʪʝʟʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʇʨʦʪʝʟ,ʧʨʦʪʝʟʫʚʘʥʥʷ, ʨʝʘʙʽʣʽʪʘʮʽʷ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʪʝʟʳ ʘ ʪʘʢ ʞʝ ʯʘʩʪʠʯʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʪʝʟ, ʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʨʝʘʙʠʣʠʪʘʮʠʷ. 

 

People can be also disabled from their birth, or can get seriously injured during 

their lifeôs. People loose parts of their body in accidents, wars, can they be genetically 

injured. But how to live with such traumas? Can people return to their normal life and 

live like the others who had more luck in their? Fortunately this is possible due to 

prosthesis. For some people prosthesis is the only hope for normal life. And this is the 

thing no one must ever lose. 

In medicine, prosthesis is an artificial device that replaces a missing body part 

lost through trauma, disease, or congenital conditions. The main types of 

prosthesis, craniofacial and somato (body), can be divided further by the anatomical 

region. Craniofacial prostheses include intra-oral and extra-oral prostheses. Extra-oral 

prostheses are further divided into hemifacial, auricular (ear), nasal, orbital and ocular. 

Intra-oral prostheses include dental prostheses such as dentures, obturators, and dental 

implants. Somato prostheses include breast and limb prostheses. Breast 

prostheses include full breast devices and nipple prostheses. Limb Prostheses include 

upper extremity and lower extremity prostheses. Upper extremity prostheses are used at 

varying levels of amputation: shoulder disarticulation,  transhumeral, elbow 

disarticulation, transradial, wrist disarticulation, full hand, partial hand, finger, partial 

finger. Lower extremity prostheses are also used at varying levels of amputation. These 

include hip disarticulation, transfemoral, knee disarticulation, transtibial, symes, foot, 

partial foot, and toe. The type of prostheses needed will be designed and assembled 

according to the patient's appearance and functional needs. For instance, a patient may 

need a transradial prosthesis, but need to choose between an aesthetic functional device, 

a myoelectric device, a body-powered device, or an activity specific device. Depending 

on the patient's funding situation, she may have the option to choose more than one 

device [1]. 

A transhumeral prosthesis is a fake limb that replaces an arm missing above the 

elbow. Transhumeral amputees experience some of the same problems as transfemoral 

amputees, due to the similar complexities associated with the movement of the elbow. 
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This makes mimicking the correct motion with an artificial limb very difficult. In the 

prosthetic industry a trans-humeral prosthesis is often referred to as a "AE" or above the 

elbow prothesis. A transradial prosthesis is an artificial limb that replaces an arm 

missing below the elbow. Two main types of prosthetics are available. Cable operated 

limbs work by attaching a harness and cable around the opposite shoulder of the 

damaged arm. The other form of prosthetics available are myoelectric arms. These work 

by sensing, via electrodes, when the muscles in the upper arm move, causing an 

artificial hand to open or close. In the prosthetic industry a trans-radial prosthetic arm is 

often referred to as a "BE" or below elbow prosthesis. 

A transfemoral prosthesis is an artificial limb that replaces a leg missing above 

the knee. Transfemoral amputees can have a very difficult time regaining normal 

movement. In general, a transfemoral amputee must use approximately 80% more 

energy to walk than a person with two whole legs. This is due to the complexities in 

movement associated with the knee. In newer and more improved designs, hydraulics, 

carbon fiber, mechanical linkages, motors, computer microprocessors, and innovative 

combinations of these technologies are employed to give more control to the user. In the 

prosthetic industry a trans-femoral prosthetic leg is often referred to as an "AK" or 

above the knee prosthesis [3].  

A transtibial prosthesis is an artificial limb that replaces a leg missing below the 

knee. Transtibial amputees are usually able to regain normal movement more readily 

than someone with a transfemoral amputation, due in large part to retaining the knee, 

which allows for easier movement. Lower extremity prosthetics are described 

artificially replaced limbs located at the hip level or lower. The two main subcategories 

of lower extremity prosthetic devices are 1.trans-tibial (any amputation transecting the 

tibia bone or a congenital anomaly resulting in a tibial deficiency) and 2.trans-femoral 

(any amputation transecting the femur bone or a congenital anomaly resulting in a 

femoral deficiency). In the prosthetic industry a trans-tibial prosthetic leg is often 

referred to as a "BK" or below the knee prosthesis while the trans-femoral prosthetic leg 

is often referred to as an "AK" or above the knee prosthesis [2]. 

Over the years there have been significant advancements in artificial limbs. New 

plastics and other materials, such as carbon fiber, have allowed artificial limbs to be 

stronger and lighter, limiting the amount of extra energy necessary to operate the limb. 

This is especially important for transfemoral amputees. Additional materials have 

allowed artificial limbs to look much more realistic, which is important to transradial 

and transhumeral amputees because they are more likely to have the artificial limb 

exposed [3].  

In addition to new materials, the use of electronics has become very common in 

artificial limbs. Myoelectric limbs, which control the limbs by converting muscle 

movements to electrical signals, have become much more common than cable operated 

limbs. Myoelectric signals are picked up by electrodes, the signal gets integrated and 

once it exceeds a certain threshold, the prosthetic limb control signal is triggered which 

is why inherently, all myoelectric controls lag. Conversely, cable control is immediate 

and physical, and through that offers a certain degree of direct force feedback that 

myoelectric control does not. Computers are also used extensively in the manufacturing 

of limbs. Computer Aided Design and Computer Aided Manufacturing are often used to 

assist in the design and manufacture of artificial limbs [4]. 
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Most modern artificial limbs are attached to the stump of the amputee by belts 

and cuffs or by suction. The stump either directly fits into a socket on the prosthetic, 

orðmore commonly todayða liner is used that then is fixed to the socket either by 

vacuum (suction sockets) or a pin lock. Liners are soft and by that, they can create a far 

better suction fit than hard sockets. Silicone liners can be obtained in standard sizes, 

mostly with a circular (round) cross section, but for any other stump shape, custom 

liners can be made. The socket is custom made to fit the residual limb and to distribute 

the forces of the artificial limb across the area of the stump (rather than just one small 

spot), which helps reduce wear on the stump. The custom socket is created by taking a 

plaster cast of the stump or, more commonly today, of the liner worn over the stump, 

and then making a mold from the plaster cast. Newer methods include laser guided 

measuring which can be input directly to a computer allowing for a more sophisticated 

design. 

One problem with the stump and socket attachment is that a bad fit will reduce 

the area of contact between the stump and socket or liner, and increase pockets between 

stump skin and socket or liner. Pressure then is higher, which can be painful. Air 

pockets can allow sweat to accumulate that can soften the skin. Ultimately, this is a 

frequent cause for itchy skin rashes. Further down the road, it can cause breakdown of 

the skin.  

Body-powered arms  

Current high tech allows body powered arms to weigh around half to only a third 

of the weight that a myoelectric arm has. 

Sockets 

Current body powered arms contain sockets that are built from hard epoxy or 

carbon fiber. These sockets or "interfaces" can be made more comfortable by lining 

them with a softer, compressible foam material that provides padding for the bone 

prominences. A self suspending or supra-condylar socket design is useful for those with 

short to mid range below elbow absence. Longer limbs may require the use of a locking 

roll-on type inner liner or more complex harnessing to help augment suspension. 

Wrists 

Wrist units are either screw-on connectors featuring the UNF 1/2-20 thread 

(USA) or quick release connector, of which there are different models. 

Voluntary opening and voluntary closing 

Two types of body powered systems exist, voluntary opening "pull to open" and 

voluntary closing "pull to close". Virtually all "split hook" prostheses operate with a 

voluntary opening type system. 

More modern "prehensors" called GRIPS utilize voluntary closing closing 

systems. The differences are significant. Users of voluntary opening systems rely on 

elastic bands or springs for gripping force, while users of voluntary closing systems rely 

on their own body power and energy to create gripping force. 

Voluntary closing users can generate prehensive forces equivalent to the normal hand, 

upwards to or exceeding one hundred pounds. Voluntary closing GRIPS require 

constant tension to grip, like a human hand, and in that property they do come closer to 

matching human hand performance. Voluntary opening split hook users are limited to 

forces their rubber or springs can generate which usually is below twenty pounds. 

Feedback 
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An additional difference exists in the biofeedback created that allows the user to 

"feel" what is being held. Voluntary opening systems once engaged provide the holding 

force so that they operate like a passive vice at the end of the arm. No gripping feedback 

is provided once the hook has closed around the object being held. Voluntary closing 

systems provide directly proportional control and biofeedback so that the user can feel 

how much force that they are applying. 

Terminal devices 

Terminal devices contain a range of hooks, prehensors, hands or other devices. 

Hooks 

Voluntary opening split hook systems are simple, convenient, light, robust, 

versatile and relatively affordable. Hooks obviously do not match human hand in both 

appearance and overall versatility. 

However, a hook's material tolerances can also exceed and surpass the human hand for 

mechanical stress (one can use a hook to slice open boxes or as a hammer whereas same 

is not possible with a hand), for thermal stability (one can use a hook to grip items from 

boiling water, to turn meat on a grill, to hold a match until it has burned down 

completely) and for chemical hazards (as a metal hook withstands acids or lye, and does 

not react to solvents as a prosthetic glove or human skin does). 

Hands 

Prosthetic hands are available in both voluntary opening and voluntary closing 

versions and because of their more complex mechanics and cosmetic glove covering 

require a relatively large activation force, which, depending on the type of harness used, 

may be uncomfortable. 

Commercial providers, materials 

Hosmer and Otto Bock are major commercial hook providers. Mechanical hands 

are sold by Hosmer and Otto Bock as well; the Becker Hand is still manufactured by the 

Becker family. Prosthetic hands may be fitted with standard stock or custom made 

cosmetic looking silicone gloves. But regular work gloves may be worn as well. Other 

terminal devices include the V2P Prehensor, a versatile robust gripper that allows 

customers to modify aspects of it, Texas Assist Devices (with a whole assortment of 

tools) and TRS that offers a range of terminal devices for sports. Cable harnesses can be 

built using aircraft steel cables, ball hinges and self lubricating cable sheaths. 

Myoelectric 

A myoelectric prosthesis uses electromyography signals or potentials from 

voluntarily contracted muscles within a person's residual limb on the surface of the skin 

to control the movements of the prosthesis, such as elbow flexion/extension, wrist 

supination/pronation (rotation) or hand opening/closing of the fingers. A prosthesis of 

this type utilizes the residual neuro-muscular system of the human body to control the 

functions of an electric powered prosthetic hand, wrist or elbow. This is as opposed to 

an electric switch prosthesis, which requires straps and/or cables actuated by body 

movements to actuate or operate switches that control the movements of a prosthesis or 

one that is totally mechanical. It is not clear whether those few prostheses that provide 

feedback signals to those muscles are also myoelectric in nature. It has a self suspending 

socket with pick up electrodes placed over flexors and extensors for the movement of 

flexion and extension respectively. 
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The first commercial myoelectric arm was developed in 1964 by the Central Prosthetic 

Research Institute of the USSR, and distributed by the Hangar Limb Factory of the UK.  

Robotic prostheses 

In order for a robotic prosthetic limb to work, it must have several components to 

integrate it into the body's function: Biosensors detect signals from the user's nervous or 

muscular systems. It then relays this information to a controller located inside the 

device, and processes feedback from the limb and actuator (e.g., position, force) and 

sends it to the controller. Examples include wires that detect electrical activity on the 

skin, needle electrodes implanted in muscle, or solid-state electrode arrays with nerves 

growing through them. One type of these biosensors are employed in myoelectric 

prosthesis. 

Mechanical sensors process aspects affecting the device (e.g., limb position, applied 

force, load) and relay this information to the biosensor or controller. Examples include 

force meters and accelerometers. 

The controller is connected to the user's nerve and muscular systems and the 

device itself. It sends intention commands from the user to the actuators of the device, 

and interprets feedback from the mechanical and biosensors to the user. The controller 

is also responsible for the monitoring and control of the movements of the device. 

An actuator mimics the actions of a muscle in producing force and movement. 

Examples include a motor that aids or replaces original muscle tissue. 

Targeted muscle reinnervation (TMR) is a technique in which motor 

nerves which previously controlled muscles on an amputated limb 

are surgically rerouted such that they reinnervate a small region of a large, intact 

muscle, such as the pectoralis major. As a result, when a patient thinks about moving 

the thumb of his missing hand, a small area of muscle on his chest will contract instead. 

By placing sensors over the reinervated muscle, these contractions can be made to 

control movement of an appropriate part of the robotic prosthesis. 

An emerging variant of this technique is called targeted sensory reinnervation 

(TSR). This procedure is similar to TMR, except that sensory nerves are surgically 

rerouted to skin on the chest, rather than motor nerves rerouted to muscle. The patient 

then feels any sensory stimulus on that area of the chest, such as pressure or 

temperature, as if it were occurring on the area of the amputated limb which the nerve 

originally innervated. In the future, artificial limbs could be built with sensors on 

fingertips or other important areas. When a stimulus, such as pressure or temperature, 

activated these sensors, an electrical signal would be sent to an actuator, which would 

produce a similar stimulus on the "rewired" area of chest skin. The user would then feel 

that stimulus as if it were occurring on an appropriate part of the artificial limb. 

Recently, robotic limbs have improved in their ability to take signals from the 

human brain and translate those signals into motion in the artificial limb. DARPA, the 

Pentagonôs research division, is working to make even more advancements in this area. 

Their desire is to create an artificial limb that ties directly into the nervous system.  
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ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʧʘʣʠʚʘ, ʛʦʣʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʨʠʩʠ ʧʦʪʨʝʙ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 
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Summary: This article deals with the problems of searching for the new alternative fuels 

considering the main peculiarities & features of civil engineering. 

The ways of solving this problem are discussed in this paper. The possible ways of finding the new 

methods of energy production from secondary sources of raw materials are also considered here. 
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One of the major problems facing mankind is the energy problem. Think how 

many people will be able to use conventional oil, gas and coal? It's no secret that their 

reserves on earth are not unlimited. Therefore, their gradual depletion forces people to 

look for new, rational energy sources. Many scientists are trying to devise a perfect 

mechanism that will satisfy all the needs of modem society. But how to get the 

maximum performance and be environmentally friendly, how to decrease  power 

consumption? It's possible! And this is some fantastic story about the future that is 

happening now, at present. 

Energy conservation may be viewed as one increasing the productivity of primary 

energy inputs. For the individual firm this may be important as a way to reduce costs as 

the real price of energy rises [1, p.98]. 

At the national level there may be a number of reasons for analyzing and/or 

implementing conservation strategies. One important reason for examining conservation 

possibilities is determining potential energy savings and hence estimating possible 

future energy demands. 

For many projects the energy associated with operating or using the finished 

structure greatly exceeds initial building energy requirements. Thus, in the case of the 

water resource programmes it is the volume of water required and the amount of 

pumping which determines overall lifetime energy requirements to a much greater 

extent than energy inputs to building a tidal barrage that are not particularly significant 

in comparison with the cumulative energy output over its expected lifetime (which is 

just as well for a system which is to be a net energy producer). 
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In recent years, many countries have expanded the use of wind turbines 

(windmills). Most of them are in Western Europe, the USA, India and China. The 

largest wind turbine in the world is now in Germany Enercon E-126. Its size is 

staggering. Its nominal capacity is 6 mega watts. It is enough to provide electricity to 

about 5,000 European homes. In South American countries, particularly in Brazil ethyl 

alcohol is increasingly used. This is a pretty profitable replacement of gasoline, since 

alcohol is less polluting [1, p.113]. 

ENERGY PRICES AND TECH1CAL CHANGE 

Industries adapt, in the longer term, to changes in the real price of fuels by 

adopting the technology which keeps costs as low as possible. 

Since the method of energy analysis used here traces the total(direct and 

indirect)primary energy resources sequestered it could be extended to provide clues as 

to the likely technical trends in the civil engineering industry in the face of considering 

indirect inputs is illustrated in the case of the pavements. It was expected in the industry 

that since most bitumen is derived from oil the bitumen pavement will be more sensitive 

to oil price changes than a concrete one. The analysis suggests, however, that this 

should not be the case, both types having similar primary energy requirements per m2. 

This conclusion is confirmed by the fact that despite the fuel price rise of recent years 

the relative proportion of the two types of construction have not markedly altered [2]. 

METHODS 

Wind power, for example, specializes in the conversion of energy in the 

atmosphere of air masses in the electrical, mechanical, thermal, or in any other form of 

energy suitable for use in the economy. Such a transformation can be performed by such 

units as the wind turbine, windmill, etc. The damage caused by sources of energy - is 

minimized. 

Solar energy is the direction of alternative energy, based on the direct use of solar 

radiation to produce energy in any form. Solar energy uses the inexhaustible source of 

energy and is environmentally friendly. But this seemingly simple form of energy 

generation has its drawbacks, depending on weather conditions, high cost of 

construction, heating of the atmosphere above the power station, etc. However, in the 

world this type of power generation is widely used by large helium thermal stations to 

small Christmas trees in large metropolitan areas. Stadiums, station cleaning and 

processing, transportation - all this and more is being increasingly used the energy of 

the sun [2]. 

Energy analyses aim to through all the energy inputs involved in the production 

of some item by the industrial system. This is called the Gross Energy Requirement 

(GER) of the good or service. 

Any process of manufacture or construction will not only require energy in the 

form of direct fuel inputs (diesel, electricity, etc.) but will also consume energy direct 

indirectly in the form of materials and capital equipment. Consider, for example, the 

construction of a dam. This will involve the use of fuel directly in onsite applications. 

The will also be energy inputs involved in manufacturing the materials used on site in 

their transport t site. Allowance must also be made for the energy used in the 

manufacture and maintenance of plant (suitably apportioned to the construction of the 

dam) [3]. 
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In fact, an exhaustive analysis of the energy required to provide the dam should, 

in theory at least, consider the entire industrial system. This is because any capital or 

consumer good can be considered as the end result of a long chain of productive 

processes, occurring both in the industry concerned directly with the final manufacture 

of the good (in the case of a dam, the civil engineering industry) and in the industries 

supplying raw materials and capital equipment to this industry manufacture. 

Results from these sources are presented in the form of óenergy intensitiesô of 

industries, measured in MJ per pound. Since the energy intensities are based on 

published statistics they are only available for aggregate industries, or óaverage 

productsô of the industries, rather than individual products. This is satisfactory when an 

industry has a relativity homogeneous output (as in the case of steel or cement) but may 

lead to errors when a diversity of products and activities are classified to one industry 

group. Thus in the case of óconstructionô which is a very large group, only two energy 

intensities are available - one for the private sector and another for the republic sector. 

Another problem with energy intensities is that, since they are based on money 

measures, one is confronted with the familiar problems of adjustment from year to year. 

COMBUSTIBLE MATERIALS NOT NORMALLY USED AS FUELS 

Unlike solar and space power it does not need the atmosphere, so its main 

advantage is that power generation does not depend on the weather and season. The 

transfer is carried out by means of radio waves through the huge 20 kilometer-long 

antennas and receivers on the ground. The second mode of transmission that can be 

used is the transmission of the light beam with lasers and receiving light catcher on the 

ground [3, p. 56]. 

As already mentioned, the GER includes all energy inputs to the provision of a 

good or service. It is essentially the calorific value of all fuel used in the provision of the 

good or in industry may be combustible, but not be in widespread use as fuels. Wood is 

an example of materials which causes problems in this respect. On Slesserôs 

interpretation of the IFIAS conventions the GER of any good must include the calorific 

value of any inputs which could in principle be used as a fuel. We would argue that it is 

more useful in the context of energy policy if the contributions to the GER of a product 

or service are limited to those derived from energy sources conventionally classed as 

fuel sources (Oil, coal, hydroelectricity, natural gas, and nuclear power). The production 

of bitumen and plastics involve the depletion of fuel resources and the GER of these 

materials does include an allowance for the calorific value of these resources (namely 

the calorific value of the feed stocks from which bitumen and plastics are 

manufactured). The provision of one unit of energy to the final consumer requires the 

sequestration of greater than one unit of primary fuel resources (in, for example, mining, 

transformation and conversion). This ratio is measure of theò resource efficiencyò of the 

fuel industries and varies from around four for electricity to close to one for coal. Since 

the energy analysis is concerned with the sequestration of primary fuels these rations 

must be taken into account. A problem of convention arises in dealing with electricity 

generated in nuclear and hydro- electric stations. The problem is in deciding how to 

quantify the calorific value of the input into these stations [3, p.87]. 

Over the past ten years mankind has made a huge step towards the development 

of alternative energy, but even though the primary sources are still oil and coal, people 

will soon want to change to something new. 
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ɸʥʦʪʘʮʽʷ: ʋ ʧʦʜʘʥʽʡ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʣʘʟʝʨʠ, ʷʢ ʦʜʠʥ ʽʟ ʟʘʩʦʙʽʚ, ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʨʘʢʘ. ʆʧʠʩʫʶʪʴʩʷ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʣʘʟʝʨʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʭʽʨʫʨʛʽʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʤʝʭʘʥʽʟʤ ʾʭ ʜʽʾ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʽ ʧʨʠ ʟʘʧʦʙʽʛʘʥʥʽ 

ʥʝʙʘʞʘʥʦʾ ʧʦʙʽʯʥʦʾ ʜʽʾ ʚ ʭʦʜʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʜʝʥʦʤʘ, ʘʥʛʽʦʛʝʥʝʟ, ʙʘʟʘʣʴʥʦ-ʢʣʽʪʠʥʥʘ ʨʘʢʦʚʘ ʧʫʭʣʠʥʘ ʰʢʽʨʠ, 

ʜʦʙʨʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ, ʟʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ, ʢʘʨʮʠʥʦʤʘ, ʣʽʤʬʦʤʘ, ʣʝʡʢʝʤʽʷ, ʤʝʪʘʩʪʘʟʫʚʘʥʥʷ, 

ʩʘʨʢʦʤʘ, ʬʦʪʦʜʠʥʘʤʽʯʥʘ ʪʝʨʘʧʽʷ, ʧʦʣʽʧ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʘʟʝʨʳ, ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʣʝʯʝʥʠʷ ʨʘʢʘ. ʆʧʠʩʳʚʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʣʘʟʝʨʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʤʝʭʘʥʠʟʤ ʠʭ ʨʘʙʦʪʳ ʚ ʭʦʜʝ ʣʝʯʝʥʠʷ ʠ ʧʨʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʭʦʜʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʣʝʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʝʥʦʤʘ, ʘʥʛʠʦʛʝʥʝʟ, ʙʘʟʘʣʴʥʦ-ʢʣʝʪʦʯʥʳʡ ʨʘʢ ʢʦʞʠ, 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʦʧʫʭʦʣʠ, ʢʘʨʮʠʥʦʤʘ, ʣʠʤʬʦʤʘ, ʣʝʡʢʝʤʠʷ, 

ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʝ, ʩʘʨʢʦʤʘ, ʧʦʣʠʧ, ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ. 

 

Cancer is a class of diseases characterized by out-of-control cell growth. There 

are over 100 different types of cancer, and each is classified by the type of the cell that 

is initially affected. 

Cancer harms the body when damaged cells divide uncontrollably to form lumps 

or masses of tissue called tumors (except in the case of leukemia where cancer prohibits 

normal blood function by abnormal cell division in the blood stream). Tumors can grow 

and interfere with the digestive, nervous, and circulatory systems and they can release 

hormones that alter body function. Tumors that stay in one spot and demonstrate limited 

growth are generally considered to be benign. 

More dangerous, or malignant, tumors form when two things occur: 

1. A cancerous cell manages to move throughout the body using the blood or lymph 

systems, destroying healthy tissue in a process called invasion. 

2. That cell manages to divide and grow, making new blood vessels to feed itself in 

a process called angiogenesis [5]. 

When a tumor successfully spreads to other parts of the body and grows, invading 

and destroying other healthy tissues, it is said to have metastasized. This process itself is 

called metastasis, and the result is a serious condition that is very difficult to treat. 

http://physics03.narod.ru/Interes/Doclad/alten.htm%203.%20A.V
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000667109&version=Patient&language=English
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Cancer is ultimately the result of cells that uncontrollably grow and do not die. 

Normal cells in the body follow an orderly path of growth, division, and death. 

Programmed cell death is called apoptosis, and when this process breaks down, cancer 

begins to form. Unlike regular cells, cancer cells do not experience programmatic death 

and instead continue to grow and divide. This leads to a mass of abnormal cells that 

grows out of control. 

There are five broad groups that are used to classify cancer. 

1. Carcinomas are characterized by cells that cover internal and external parts of 

the body such as lung, breast, and colon cancer. 

2. Sarcomas are characterized by cells that are located in bone, cartilage, fat, 

connective tissue, muscle, and other supportive tissues. 

3. Lymphomas are cancers that begin in the lymph nodes and immune system 

tissues. 

4. Leukemias are cancers that begin in the bone marrow and often accumulate in 

the bloodstream. 

5. Adenomas are cancers that arise in the thyroid, the pituitary gland, the adrenal 

gland, and other glandular tissues. 

Most cancers are named for where they start. For example, lung cancer starts in 

the lung, and breast cancer starts in the breast. 

Laser therapy involves the use of high-intensity light to destroy cancer cells. This 

technique is often used to relieve symptoms of cancer such as bleeding or obstruction, 

especially when the cancer cannot be cured by other treatments. It may also be used to 

treat cancer by shrinking or destroying tumors. 

The word LASER actually stands for Light Amplification by Stimulated 

Emission of Radiation. Laser light is different from regular light. The light from the sun 

or from a light bulb has many wavelengths and spreads out in all directions. Laser light, 

on the other hand, has a single wavelength and can be focused in a very narrow beam. 

This makes it both powerful and precise. Lasers can be used instead of blades (scalpels) 

for very careful surgical work, such as repairing a damaged retina in the eye or cutting 

through body tissue.  

Lasers are named for the liquid, gas, solid, or electronic substance that is used to 

create the light. Many types of lasers are used to treat medical problems, and new ones 

are being tested all the time. Today, 3 kinds of lasers are commonly used in cancer 

treatment: carbon dioxide (CO2), argon, and the neodymium. 

The CO2 laser is mainly a surgical tool. It can cut tissue with fairly little bleeding 

as the light energy changes to heat. This type of laser is used to remove thin layers from 

the surface of the skin without going into the deeper layers. 

The argon laser only goes a short distance into tissue. It is useful in treating skin 

problems and in eye surgery. It is sometimes used during colonoscopies (tests to look 

for colon cancer) to remove growths called polyps before they become cancer. It can be 

used with light-sensitive drugs to kill cancer cells in a treatment known 

as photodynamic therapy (PDT) [3]. 

Light from neodymium laser can go deeper into tissue than light from other types 

of lasers, and it can make blood clot quickly. Neodymium lasers can be used through 

thin flexible tubes called endoscopes to get to hard-to-reach parts inside the body, such 

as the swallowing tube (esophagus) or large intestine (colon). This light can also travel 
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through optical fibers, which can be bent and put into a tumor to heat it up and destroy 

it. 

Laser therapy uses high-intensity light to treat cancer and other illnesses. Lasers 

can be used to shrink or destroy tumors or precancerous growths. Lasers are most 

commonly used to treat superficial cancers (cancers on the surface of the body or the 

lining of internal organs) such as basal cell skin cancer and the very early stages of 

some cancers, such as cervical, penile, vaginal, vulvar, and non-small cell lung cancer. 

Lasers also may be used to relieve certain symptoms of cancer, such as bleeding 

or obstruction. For example, lasers can be used to shrink or destroy a tumor that is 

blocking a patientôs trachea (windpipe) or esophagus. Lasers also can be used to 

remove colon polyps or tumors that are blocking the colon or stomach. 

Laser therapy can be used alone, but most often it is combined with other 

treatments, such as surgery, chemotherapy, or radiation therapy. In addition, lasers can 

seal nerve endings to reduce pain after surgery and seal lymph vessels to reduce 

swelling and limit the spread of tumor cells. 

Lasers have some advantages and disadvantages compared with standard surgical 

tools. 

Lasers are more precise than scalpels. Tissue near an incision is protected, since 

there is little contact with surrounding skin or other tissue. The heat produced by lasers 

sterilizes the surgery site, thus reducing the risk of infection.  

Less operating time may be needed because the precision of the laser allows for a 

smaller incision. 

Healing time is often shortened; since laser heat seals blood vessels, there is less 

bleeding, swelling, or scarring. Laser surgery may be less complicated. For example, 

with fiber optics, laser light can be directed to parts of the body without making a large 

incision.  

More procedures may be done on an outpatient basis. 

Few doctors and nurses are trained to use lasers. Laser equipment costs a lot of 

money. Strict safety precautions must be followed in the operating room when lasers are 

used. For example, the entire surgical team and the patient must wear eye protection. 

The effects of some laser treatments may not last long, so they may need to be repeated. 

And sometimes the laser cannot remove the entire tumor in one treatment, so more 

treatments may be needed. 

Today one of the most common medical uses of lasers is in cancer treatment. 

They can be used in 2 ways to treat cancer: 

1. To shrink or destroy a tumor with heat; 

The CO2 and neodymium lasers are used to shrink or destroy tumors. They can 

be used with thin, flexible tubes called endoscopes that let doctors see inside certain 

parts of the body, such as the bladder or stomach. The light from some lasers can be 

sent through an endoscope fitted with fiber optics. This lets doctors see and work in 

parts of the body that could not otherwise be reached except by major surgery. Using an 

endoscope also allows very precise aim of the laser beam. 

Lasers can be used with low-power microscopes, too. This gives the doctor a 

larger view of the area being treated. When used with an instrument that allows very 

fine movement (called a micromanipulator), laser systems can produce a cutting area as 

small as 200 microns in diameter ï that is less than the width of a very fine thread [4]. 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045154&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046634&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046220&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000257523&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000667109&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045885&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044102&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044308&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045323&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045022&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044954&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046623&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044379&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046408&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044657&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046604&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045214&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044971&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000269462&version=Patient&language=English
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Lasers are used to treat many kinds of cancer. In the intestines or large bowel, 

lasers are used to remove polyps, small growths that may become cancer. The CO2 laser 

can be used to treat pre-cancerous tissue and very early cancers of the cervix, vagina, 

and vulva. 

The neodymium laser has also been used to remove cancer that has spread to the 

lungs from other areas. This helps avoid surgery that would require removing large 

sections of lung. This type of laser cannot cure cancer, but it can improve breathing and 

other symptoms in many patients. 

Cancers of the head, neck, airways, and lungs can be treated (but usually not 

cured) with lasers. Small tumors on the vocal cords may be treated with lasers instead of 

radiation in some patients. Tumors blocking the upper airway can be partly removed to 

make breathing easier. Blockages deeper in the airway, such as in the branches of the 

breathing tubes (bronchi), can be treated with a flexible, lighted tube called 

a bronchoscope and a neodymium laser. 

Laser-induced interstitial thermotherapy (LITT), or interstitial laser 

photocoagulation, also uses lasers to treat some cancers. LITT is similar to a cancer 

treatment called hyperthermia, which uses heat to shrink tumors by damaging or killing 

cancer cells. During LITT, an optical fiber is inserted into a tumor. Laser light at the tip 

of the fiber raises the temperature of the tumor cells and damages or destroys them. 

LITT is sometimes used to shrink tumors in the liver [2]. 

2. Lasers are used to activate a chemical that kills only the cancer cells. (This is 

called photodynamic therapy or PDT.) 

In photodynamic therapy (PDT), a special drug called a photosensitizing agent is 

put into the bloodstream. Over time it is absorbed by body tissues. The drug stays in or 

around cancer cells for a longer time than it does in normal tissue. Shining a certain 

kind of light on the drug that is in the cancer cells causes a chemical reaction that then 

kills the cancer cells. Photosensitizing agents are óturned onô or activated by a certain 

wavelength of light. For example, an argon laser can be used in PDT. When cancer cells 

that contain the photosensitizing agent are exposed to red light from this laser, it causes 

the chemical reaction that kills the cancer cells. Light exposure must be carefully timed 

so that it is used when most of the agent has left healthy cells, but is still in the cancer 

cells. 

PDT has some advantages over other treatments. Cancer cells can be singled out 

and destroyed but most normal cells are spared. The damaging effect of the 

photosensitizing agent happens only when the drug is exposed to light. The side effects 

are fairly mild. 

Still, PDT as it is currently used is not without its problems. Argon laser light 

cannot pass through more than about 1 centimeter of tissue (a little more than one-third 

of an inch), which means it is not useful against deeper tumors. And the 

photosensitizing agents used today can leave people very sensitive to light, causing 

sunburn-like reactions after only very brief sun exposure. This can greatly limit the 

patientôs activities until the body gets rid of the drug, which often takes weeks. 

PDT is sometimes used to treat cancers and pre-cancers of the swallowing tube 

(esophagus), and certain kinds of lung cancer that can be reached with endoscopes. PDT 

is being studied for use in other cancers, such as those of the brain and prostate. 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000468790&version=Patient&language=English
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Researchers also are looking at different kinds of lasers and new photosensitized drugs 

that might work even better [1; 3]. 

Though lasers can be used alone, they are most often used along with other 

cancer treatments, such as chemotherapy or radiation. 

Lasers are also being studied for treating or preventing side effects of common 

cancer treatments. For instance, some studies are looking at how lasers might be used to 

prevent or treat severe mouth sores caused by chemotherapy, and how they may be used 

to treat the swelling that can result after breast surgery. More research is needed to learn 

about these possible uses for lasers [5]. 

Because of their power and precision, lasers are well-suited for certain cancer 

surgeries, and doctors are trying to find new and better ways to use them. In clinical 

trials (research studies), doctors are using lasers to treat cancers of the brain and 

prostate, among others. As more cancer surgeons learn to use lasers, as the lasers 

themselves become smaller and cheaper, and as technology improves to allow tumors 

deep within the body to be treated, lasers will probably be used more often as part of 

cancer treatment.  
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MODERN APPLICATIONS OF FLUORESCENCE SPECTROSCOPY 
Borodin O.O. (Kharkiv)  

Language supervisor: Kholmogortseva I.S. 
Summary: The article deals with some modern applications of such powerful and highly 

sensitive method of research as fluorescence spectroscopy. Fluorescent sensing and imaging as well as 

technique of single molecule spectroscopy are considered. Prospects of application of fluorescence 

spectroscopy are very large and promising, especially in the field of biological studies. 

Key words: biological studies, energy transfer, fluorescence, imaging, proteins, spectroscopy. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʝʷʢʠʤ ʩʫʯʘʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʦʛʦ ʧʦʪʫʞʥʦʛʦ ʽ 

ʚʠʩʦʢʦʯʫʪʣʠʚʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ʈʦʟʛʣʷʥʫʪʦ 

ʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʪʝʭʥʽʢʫ ʦʜʥʦʤʦʣʝʢʫʣʷʨʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʩʧʝʢʪʨʦʩʢʦʧʽʾ ʜʫʞʝ ʚʝʣʠʢʽ ʪʘ ʙʘʛʘʪʦʥʘʜʽʡʥʽ, 

ʦʩʦʙʣʠʚʦ ʚ ʦʙʣʘʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʽʣʢʠ, ʙʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʷ, ʧʝʨʝʥʦʩ ʝʥʝʨʛʽʾ, 

ʩʧʝʢʪʨʦʩʢʦʧʽʷ, ʬʣʫʦʨʝʩʮʝʥʮʽʷ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʥʝʢʦʪʦʨʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʷʤ ʪʘʢʦʛʦ ʤʦʱʥʦʛʦ ʠ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʬʣʫʦʨʝʩʮʝʥʪʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ 

http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045961&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045961&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046539&version=Patient&language=English
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ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ, ʪʝʭʥʠʢʘ ʦʜʥʦʤʦʣʝʢʫʣʷʨʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʯʝʥʴ ʚʝʣʠʢʠ ʠ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʧʝʨʝʥʦʩ ʵʥʝʨʛʠʠ, 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʬʣʫʦʨʝʩʮʝʥʮʠʷ. 

 

Introduction. The luminescence phenomenon, which involves the emission of 

electromagnetic radiation by chemical substances, is one of the most active current 

research fields [5]. The first observation of fluorescence from a quinine solution in 

sunlight was reported by Sir John Frederick William Herschel in 1845, and from that 

time the fast development of the fluorescence spectroscopy began [7]. 

Fluorescence spectroscopy and imaging have become powerful and widely used 

methods in almost any laboratory around the globe for the non-invasive study of 

polymers, inorganic materials and biological objects. With the development of elaborate 

single-molecule fluorescence techniques, energy and electron transfer methods have 

experienced a renaissance and today they are used successfully to study structure of 

macromolecules, molecular motion and interactions. New methods that have been 

introduced to increase the optical resolution of microscopy beyond the diffraction 

barrier enable researchers to study cellular structures with amazingly high resolution, 

which seemed impossible to achieve only a few years ago [6]. 

Fluorescence sensing. Fluorescence sensing of various analytes is an active area 

of modern research. The efforts of scientists to develop new effective fluorescent 

sensors are driven by the desire to eliminate the use of radioactive tracers which are 

costly to use and dispose of. There is also a need for rapid and low-cost testing methods 

for a wide range of clinical and environmental applications [7]. 

First of all, concentration of different analytes such as O2, CO2, NO, H3O
+
 (pH), 

metal cations, various anions, carbohydrates etc. can be determined with the methods of 

fluorescence spectroscopy. Any phenomenon that results in a change of fluorescence 

wavelength, intensity, lifetime, or anisotropy can be used for sensing. 

There are several mechanisms of sensing including 1) quenching, 2) resonance 

energy transfer (RET), 3) photoinduced electron transfer (PET) and other mechanisms 

that are based on different spectral properties of fluorophore in the presence of analyte 

and without it [7]. Let us consider some of these mechanisms in details. 

1) A fluorescence quencher is a compound, the presence of which in the vicinity 

of a fluorophore leads to the decrease of the fluorescence quantum yield and lifetime of 

the latter. For example, those molecules or ions can function as a quencher that are 

added to the solution and introduce new or promote already existing non-radiative 

deactivation pathways (solute quenching) by molecular contact with the chromophore. 

Further possibilities are self-quenching by simply another fluorophore molecule of the 

same type, and quenching by solvent molecules [3]. Molecular oxygen, iodide, bromide 

and chloride ions, acrylamide are common quenchers [3, 8, 10]. So these species and 

many other quenchers can be detected and quantitatively characterized with different 

fluorophores. 

For instance, for use as an oxygen sensor the metal-ligand complexes (TMCs), 

such as [Ru(Ph2phen)3]
2+

, are usually dissolved in silicone in which oxygen is rather 

soluble and freely diffusing. Due to their long life-times, large shifts between excitation 
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and emission and efficient luminescences, TMCs have become important O2 sensors 

[7]. 

2) Resonance energy transfer plays important role in fluorescence sensing. 

Energy transfer occurs whenever the donor and acceptor are within the Fºrster distance. 

In RET-based sensing the donor can be selected for use with the desired light source, 

and need not be intrinsically sensitive to the analyte. The acceptor can be chosen to 

display a change in absorption in response to the analyte. The representative life-time 

based sensor for pCO2 consists of donor [Ru(dpp)3]
2+

 (ñdppò ï 4.7-diphenyl-1,10-

phenanthroline) and acceptor Sudan III which displayed a CO2-dependent absorption 

spectrum [7].  

3) Photoinduced electron transfer is an electron transfer resulting from an 

electronic state produced by the resonant interaction of electromagnetic radiation with 

matter [2]. PET can be used for sensing of pH, concentrations of metal and nonmetal 

ions. For example, phosphate ions can bind to anthracene derivative with an aminoalkyl 

side chain. Anthracene fluorescence increases due to hydrogen bonding of phosphate to 

the amino groups [7]. 

Probes for analyte recognition can bind to analyte in specific way (e.g. form a 

chelate complex) and at the same time change their spectral properties. Extensive efforts 

have been directed toward the design and synthesis of fluorescent probes for cations: 

Na
+
, K

+
, Mg

2+
, Ca

2+
 and many others. The examples of probes for analyte recognition 

also include fluorophores that are sensitive to glucose. These probes use boronic acid as 

a part of the fluorophore. Complexation of sugars to boron-containing fluorophores can 

result in changes in emission intensity [7]. 

Fluorescence imaging. Fluorescence spectroscopy-based techniques using 

conventional fluorimeters have been extensively applied since late 1960s to study 

different aspects of membrane related phenomena, i.e., relating to lipid-lipid, lipid-

protein (peptide), and lipid-DNA interactions. These types of studies encompass 

measurements of fluorescence excitation and emission spectra, fluorescence time decays 

(lifetimes) and fluorescence polarization (or anisotropy) using a large variety of 

fluorescent probes [1]. 

The first experiments reporting visualization of lipid domains in bilayers by 

means of fluorescence microscopy provided new valuable information (such as shape 

and size distribution of different lipid domains), not available before in the membrane 

field. At the present time, there are a number of laboratories actively performing 

spectroscopy in a microscope for a variety of protocols and generating exciting results 

from studies ranging from cell physiology to the mechanics of polymer motion on 

surfaces [1]. 

The technique that is widely used for cell imaging is a multiphoton microscopy 

(MPM) that is based on multiphoton excitation (MPE). MPE is accomplished using 

longer-wavelength excitation to avoid much stronger single-photon absorption of the 

fluorophore, so that 2 or 3 photons are needed to reach the same energy level due to 

one-photon absorption. Multiphoton microscopes have been used extensively for 

cellular imaging. For example, MPM can be used for calcium imaging or for 

measurement of rapid signaling events in cells. Multiple fluorophores could be excited 

by MPE at a single wavelength, so it is convenient to carry out experiment labeling 

different regions of cell with different specific fluorophores [7]. 
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A longstanding goal of MPM has been to obtain three-dimensional images of 

cells. This is possible because the localized excitation allows collection of images at 

various focal planes in the cell. Using these 2D images it is possible to reconstruct a 3D 

image [7]. 

Quantum dots (QDots), such as CdSe, CdS, ZnS, have the potential to 

revolutionize and expand fluorescence imaging and screening applications in biology 

and medicine [3]. Colloidal semiconductor quantum dots are single crystals a few 

nanometers in diameter whose size and shape can be precisely controlled by the 

duration, temperature and ligand molecules used in the synthesis. This process yields 

QDots that have composition- and size-dependent absorption and emission [9]. 

Over the past few years, QDots have been tested in most biotechnological 

applications that use fluorescence, including DNA array technology, 

immunofluorescence assays, and cell and animal biology. Some of the early and most 

successful uses of QDots have been in immunofluorescence labeling of fixed cells and 

tissues; immunostaining of membrane proteins, microtubule, actin, and nuclear 

antigens. The main advantage of QDots resides in their resistance to bleaching over long 

periods of time (minutes to hours), allowing the acquisition of images that are crisp and 

well contrasted. This increased photostability is especially useful for three-dimensional 

(3D) optical sectioning, where a major issue is bleaching of fluorophores during 

acquisition of successive z-sections, which compromises the correct reconstruction of 

3D structures [9]. 

Single-molecule fluorescence spectroscopy. Single molecule spectroscopy 

provides an insight into the behaviour of each individual molecule. The simplest reason 

of using single-molecule experiments is the need to achieve very high sensitivity. Single 

molecule measurements represent the ultimate level of sensitivity ï the ability to detect 

1.66Ŀ10
ī24

 mole of the object of interest (1.66 yoctomole). Sensitivity is clearly a strong 

driving force in applications such as pathology and diagnostic medicine in which one 

would ideally like to be able to detect one copy of a protein or gene that is indicative of 

disease. Measurement sensitivity will also play a key role in overcoming the 

contemporary challenges of studying and developing nanoscale devices and 

subsequently interfacing with them. As well as high sensitivity, single molecule 

measurements also provide information about the probe fluorophore local 

microenvironment with extremely high spatial resolution [4]. 

Various properties of single fluorescent probes attached to macromolecules can 

be exploited to provide information on molecular interactions, enzymatic activity, 

reaction kinetics, conformational dynamics, molecular freedom of motion, and 

alterations in activity and in chemical and electrostatic environment. ñNativeò 

fluorescence probes such as fluorescing products and fluorescing enzymes were 

successfully and used to probe enzymatic turnovers of single molecules [13]. 

A simple, but powerful, use of single-molecule detection localizes a single 

fluorophore with a few tens of nanometers precision. The dimensions of a dye molecule 

are much smaller than the wavelength of light it emits, and therefore it acts as a point 

source of light. The response of the optical system to this point source is a spot of light, 

the center of which can be localized with great accuracy. This localization precision has 

been used to follow the motion of individual motor proteins, the diffusional trajectories 

of labeled lipid molecules in membranes, and the diffusion of molecules in gels, in 
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solutions, and at the liquid-solid interface. This positioning accuracy can be further 

exploited for colocalizing two (or more) different macromolecules. When two 

macromolecules are labeled with two noninteracting fluorophores that differ in their 

optical properties (absorption and emission spectra, fluorescence lifetime, dipole 

orientation), they can be colocalized with nanometer accuracy and can report on 

association, binding, and enzymatic-turnover events. Even higher colocalization 

accuracy can be obtained when the two fluorophores interact by fluorescence resonance 

energy transfer. This technique, capable of measuring distances on the 2- to 8-nm scale, 

relies on the distance-dependent energy transfer between a donor fluorophore and 

acceptor fluorophore. Chemical and electrostatic activity could be studied by 

monitoring changes in the rotational freedom of motion of a tethered fluorophore. The 

various interactions between the fluorophore, the macromolecule, and the surrounding 

solvent determine to what extent the probe is free to rotate around its tether. Changes in 

conformation, charge, potential, redox state, hydropathy, local pH, steric interactions, 

and stability may result in changes in the fluorophoreôs rotational diffusion [13]. 

Study of protein structure. Fluorescence spectroscopy is one of the most 

important methods of study such macromolecules as proteins. For instance, solute 

quenching reactions provide information about the location of fluorescent groups in the 

examined molecular structure. A fluorophore that is located on the surface of such 

structure will be relatively accessible to a solute quencher. A quenching agent will 

quench the chromophore that is buried in the core of the molecular assembly to a less 

degree. Thus, the quenching experiment can be used to probe topographical features of 

the examined structure and to detect structural changes that may be caused by addition 

of external compounds or changed physical conditions [3]. 

Among biopolymers, proteins are unique in displaying useful intrinsic 

fluorescence. In proteins, the three aromatic amino acids ī phenylalanine, tyrosine, and 

tryptophan ī are all fluorescent. A valuable feature of intrinsic protein fluorescence is 

the high sensitivity of tryptophan to its local environment. Changes in the emission 

spectra of tryptophan often occur in response to conformational transitions, subunit 

association, substrate binding, or denaturation. These interactions can affect the local 

environment surrounding the indole ring. Tyrosine and tryptophan display high 

anisotropies that are often sensitive to protein conformation and the extent of motion 

during the excited-state lifetime. Also, tryptophan appears to be uniquely sensitive to 

collisional quenching, apparently due to a tendency of excited-state indole to donate 

electrons. Tryptophan can be quenched by externally added quenchers or by nearby 

groups within the proteins. So, the high sensitivity of the emission from tryptophan to 

the details of its local environment has provided numerous opportunities for studies of 

protein functions, folding and dynamics [7]. 

The method of single molecule fluorescent spectroscopy is also widely used for 

studying protein structure and motion [11, 12]. 

Conclusion. Fluorescence spectroscopy, taking an intensive path of development 

for more than a hundred and fifty years, in the 21
st
 century has become one of the 

leading research methods that are applied in various branches of chemical, biological 

and physical sciences. Nowadays the greatest efforts for investigation of the structure 

and properties of biological microobjects are made, and the methods of fluorescence 

spectroscopy allow scientists to achieve high accuracy in the results obtained. 
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Fluorescence sensing and imaging allow to solve a number of important and serious 

problems that deal with fundamental and applied (for example, in the clinical analysis) 

research. Prospects of application of fluorescence spectroscopy are very large and 

promising. 
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THE INDICES OF NITROGEN OUS AND CARBOHYDRATE METABOLISM  
IN RATS WITH DIFFERENT EMOTIONAL STATUS UNDER GLYCEROL  

MODEL OF RHABDOMYOLYSIS  
Bovdyr E.A. (Kharkiv)  

Language supervisor: Nikitina L.D.  
Summary: There is a clear correlation between features of metabolism and nervous and 

endocrine systems status of all creatures. Animals which have different levels of emotional and  

nervous organization can respond to the various factors in different ways. They differ in hormones and 

neuromediators levels, contents of free radical lipid peroxidation products and possibility to resist 

some pathogenic effects. All animals are conditionally divided into two groups: emotional active and 

passive.  

There was used one of models of oxidative stress in this experiment which called 

rhabdomyolysis. It was caused by intramuscular glycerol administration which led to releasing 

http://goldbook.iupac.org/PDF/goldbook.pdf.%203
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dangerous intracellular components into the blood stream and increasing reactive oxygen species 

(ROS) level which upset normal prooxidant/antioxidant balance in organism. Antioxidants are 

biologically active molecules which are able to protect organism from peroxidation, so the main 

purpose of this experiment is to study some possible protective mechanisms of glutathione and 

changes in the indices of nitrogenous and carbohydrate metabolism in rats with different emotional 

status under experimental rhabdomyolysis.  

Key words: emotional status, rhabdomyolysis, prooxidant/antioxidant balance, nitrogenous 

and carbohydrate metabolism, glycerol, glutathione.   

ɸʥʦʪʘʮʽʷ: ɯʩʥʫʻ ʯʽʪʢʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʝʪʘʙʦʣʽʟʤʫ ʪʘ ʩʪʘʥʦʤ ʥʝʨʚʦʚʦʾ ʪʘ 

ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤ ʫʩʽʭ ʞʠʚʠʭ ʩʪʚʦʨʽʥʴ. ʊʚʘʨʠʥʠ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʝʤʦʮʽʦʥʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʞʫʪʴ ʨʝʘʛʫʚʘʪʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʧʣʠʚʠ ʧʦ-ʨʽʟʥʦʤʫ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʚʥʝʤ 

ʛʦʨʤʦʥʽʚ ʪʘ ʥʝʡʨʦʤʝʜʽʘʪʦʨʽʚ, ʚʤʽʩʪʦʤ ʧʨʦʜʫʢʪʽʚ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ 

ʟʜʘʪʥʽʩʪʶ ʯʠʥʠʪʠ ʦʧʽʨ ʜʝʷʢʠʤ ʧʘʪʦʛʝʥʥʠʤ ʚʧʣʠʚʘʤ. ʋʩʽ ʪʚʘʨʠʥʠ ʫʤʦʚʥʦ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʝʤʦʮʽʦʥʘʣʴʥʦ ʘʢʪʠʚʥʽ ʪʘ ʧʘʩʠʚʥʽ. 

ɺ ʮʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʦʜʥʘ ʽʟ ʤʦʜʝʣʝʡ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʫ ï 

ʨʘʙʜʦʤʽʦʣʽʟ. ɺʽʥ ʙʫʚ ʚʠʢʣʠʢʘʥʠʡ ʚʥʫʪʨʽʰʥʴʦʤ'ʷʟʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʛʣʽʮʝʨʦʣʘ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʚ ʜʦ 

ʚʠʚʽʣʴʥʝʥʥʷ ʫ ʢʨʦʚ'ʷʥʝ ʨʫʩʣʦ ʥʝʙʝʟʧʝʯʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ, ʱʦ ʧʦʨʫʰʫʚʘʣʠ ʥʦʨʤʘʣʴʥʠʡ ʧʨʦʦʢʩʠʜʘʥʪʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ 

ʙʘʣʘʥʩ ʚ ʦʨʛʘʥʽʟʤʽ. ɸʥʪʠʦʢʩʠʜʘʥʪʠ ï ʮʝ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʤʦʣʝʢʫʣʠ, ʱʦ ʟʜʘʪʥʽ ʟʘʭʠʱʘʪʠ 

ʦʨʛʘʥʽʟʤ ʚʽʜ ʦʢʠʩʣʝʥʥʷ, ʪʦʤʫ ʛʦʣʦʚʥʘ ʤʝʪʘ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ - ʚʠʚʯʠʪʠ ʜʝʷʢʽ ʤʦʞʣʠʚʽ 

ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʜʽʾ ʛʣʫʪʘʪʽʦʥʘ ʪʘ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʫʛʣʝʚʦʜʥʦʛʦ ʪʘ ʘʟʦʪʠʩʪʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʫ 

ʢʨʠʩ ʽʟ ʨʽʟʥʠʤ ʝʤʦʮʽʦʥʘʣʴʥʠʤ ʩʪʘʪʫʩʦʤ ʧʨʠ ʝʢʩʧʝʨʠʤʝʨʪʘʣʴʥʦʤʫ ʨʘʙʜʦʤʽʦʣʽʟʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʫʛʣʝʚʦʜʥʠʡ ʽ ʘʟʦʪʥʠʡ ʤʝʪʘʙʦʣʽʟʤ, ʛʣʽʮʝʨʠʥ, ʛʣʫʪʘʪʽʦʥʙ ʝʤʦʮʽʡʥʠʡ 

ʩʪʘʪʫʩ, ʨʘʙʜʦʤʽʦʣʽʟ, ʧʨʦʦʢʩʽʜʘʥʪʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʙʘʣʘʥʩ. 

ɸʥʥʦʪʘʮʠʷ: ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʩʦʩʪʦʷʥʠʝʤ 

ʥʝʨʚʥʦʡ ʠ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤ ʚʩʝʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ɾʠʚʦʪʥʳʝ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ-ʨʘʟʥʦʤʫ. 

ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʫʨʦʚʥʝʤ ʛʦʨʤʦʥʦʚ ʠ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʜʫʢʪʦʚ 

ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʥʝʢʦʪʦʨʳʤ 

ʧʘʪʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ɺʩʝ ʞʠʚʦʪʥʳʝ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʵʤʦʮʠʦʥʘʣʴʥʦ 

ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ. 

ɺ ʵʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ï 

ʨʘʙʜʦʤʠʦʣʠʟ. ʆʥ ʚʳʟʳʚʘʣʩʷ ʚʥʫʪʨʠʤʳʰʝʯʥʳʤ ʚʚʝʜʝʥʠʝʤ ʛʣʠʮʝʨʦʣʘ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʣ ʢ 

ʚʳʭʦʜʫ ʚ ʢʨʦʚʷʥʦʝ ʨʫʩʣʦ ʦʧʘʩʥʳʭ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ 

ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʣʠ ʥʦʨʤʘʣʴʥʳʡ ʧʨʦʦʢʩʠʜʘʥʪʦ-ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ 

ʙʘʣʘʥʩ ʚ ʦʨʛʘʥʠʟʤʝ. ɸʥʪʠʦʢʩʠʜʘʥʪʳ ï ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ 

ʟʘʱʠʱʘʪʴ ʦʨʛʘʥʠʟʤ ʦʪ ʦʢʠʩʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʛʣʘʚʥʘ ̫ ʮʝʣʴ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ - ʠʟʫʯʠʪʴ 

ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʟʘʱʠʪʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ ʛʣʫʪʘʪʠʦʥʘ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʛʣʝʚʦʜʥʦʛʦ ʠ ʘʟʦʪʠʩʪʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʫ ʢʨʳʩ ʩ ʨʘʟʣʠʯʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ ʧʨʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʨʘʙʜʦʤʠʦʣʠʟʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ, ʨʘʙʜʦʤʠʦʣʠʟ, ʧʨʦʦʢʩʠʜʘʥʪʦ-

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʙʘʣʘʥʩ, ʫʛʣʝʚʦʜʥʳʡ ʠ ʘʟʦʪʠʩʪʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʛʣʠʮʝʨʦʣ, ʛʣʫʪʘʪʠʦʥ. 

 

Features of metabolism of all creatures are associated with their nervous and 

endocrine system status. Animals with different emotional nervous organization differ 

in the level of neuromediators exchange and lipid peroxidation. Some influences of 

factors of physical and chemical nature lead to prooxidant/antioxidant balance changes 

in organism and development of oxidative stress.  

There was used one of models of oxidative stress in this study - rhabdomyolysis 

caused by intramuscular glycerol administration. 

Oxidative stress ï is the process of cell damage caused by free radicals effects ï 

reactive oxygen species (ROS). A lot of ROS are generated in the cell constantly, 5% of 
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oxygen which get into tissues and turns into free radicals. The level of free radicals is so 

low that the cell is able to inactivate them by an antioxidant system. But the level of 

ROS which exceeds protective opportunities of the cell can cause serious cell damages 

(for example, ATP exhaustion). As a result one of the least reactive ROS superoxide 

turns into more aggressive one which can cause oxidation and damage of membrane 

proteins and lipids, DNA. Cells can return into initial condition if violation is not very 

large. But more marked oxidative stress causes cell death. Cell membrane ruins during 

necrosis and cell content releases in intracellular space. It may damage surrounding 

cells and tissues and cause the cascade of pathological processes. 

Somatic muscles are target for different damages as a result of influences of 

environment, metabolical changes and infection agents. Damage of muscle sarcolemma 

and release of potentially dangerous intracellular components into the blood stream and 

after-effects of these processes are forming the main point of rhabdomyolysis syndrome. 

The development of acute renal deficiency and electrolytic violations such as 

hyperpotassiumemia and hypocalciumemia appear as dominating consequences of 

rhabdomyolysis. 

Antioxidants are biologically active molecules the main function of which is to 

protect the organism from peroxidation. Mechanisms of their action can be different: 

activation (reactivation) of antioxidant enzymes, suppression reactions in organism 

which lead to ROS formation, displacement of free radical peroxidation reactions to the 

side of less reactive compounds formation, etc. 

Animals which belong even to one pure line are different from one another in 

their behavior, level of moving and emotional activity. Animals are divided into two 

groups depending on stability to emotional stress: emotionally active and emotionally 

passive animals. They differ in the hormones and neuromediators level, content of free 

radical lipid peroxidation products and possibility to resist some pathogenic effects. 

That is why the main purpose of this experiment is to study possible antioxidant effects 

of glutathione on the indices of nitrogenous and carbohydrate metabolism in rats with 

different emotional status under experimental rhabdomyolysis. 

Material s and methods 

There were used 54 three month old male albino Wistar rats weighing 160-220 

grams in this experiment. Animals were divided into two groups: 

1. Emotionally active animals. 

2. Emotionally passive animals. 

There were 4 sub-groups in each group: 

a. Control group of animals which received physiological solution. 

b. Animals which received glycerol. 

c. Animals which received glutathione. 

d. Animals which received glutathione prior to glycerol administration. 

After 4 hours animals were taken for the experiment under light ether 

anesthesia, blood was taken to obtain serum for determining glucose, urea and 

creatinine levels. Liver was irrigated by physiological solution. Glycogen concentration 

was determined by Kampôs method. 

The results obtained were represented in the diagrams and tables. 

The results obtained in groups with normal distribution calculated with Past 

program.  
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Glucose and urea content in blood serum and glycogen content in liver tissues of 

animals which belong to both groups didnôt differ for certain, but they were different by 

the creatinine level in blood serum. 

Animals with different emotional status had various reactions on the glycerol 

injections. The experiment showed that the glucose level increased under glycerol 

injections in emotionally active rats, but in emotionally passive rats - there is no reliable 

increasing. 

Glycerol administration caused glycogen content decreasing in liver tissues of 

both groups of rats. Glutathione administration prior to glycerol injections prevented 

glycogen content decreasing. 

Glycerol administration caused urea level increasing in blood serum of 

emotionally active and passive animals. Glutathione administration prior to glycerol 

injections prevented urea level increasing in blood serum of emotionally active rats. 

Glutathione administration prevented glucose content increasing in blood serum 

of emotionally passive animals.  

Discussion  

Emotionally active animals are distinguished by increased creatinine content in 

blood serum in comparison with the second group of rats. It can be explained that 

creatinine is a ñreflectionò of the moving muscle activity level. The first group of 

animals is emotionally active therefore they have higher moving activity. 

During the oxidative stress caused by free haem accumulation the first 

adaptational answer of the organism is glycogenolysis activation namely disintegration 

of glycogen to glucose and glucose-6-phosfate which runs in liver and muscles. During 

this process glucose level is getting higher.  

Glycogen content changes in liver and glucose in blood serum can testify to the 

activation of the sympatho-adrenalic system under rhabdomyolysis and adaptive 

reactions starting which are directed at the intensifying providing free glucose to the 

organism. Glucose mobilization in the early period of the stress-reaction development is 

provided by glycogen disintegration in liver and then by gluconeogenesis activation.  

Glutathione administration prior to glycerol injection prevented its effect on the 

glucose content in blood serum and glucose concentration didnôt differ from the control 

group.  

Glycerol administration caused urea content increasing in blood serum of rats of 

both groups. Increasing of urea concentration reflects proteins disintegration 

intensification and activation of nitrogenous metabolism during the stress-reactions 

development. Transamination and desamination processes are activated, free ammonia 

is formed to be used in the urea syntesis process.  

Preliminary glutathione administration prevented glycerol effects on the 

nitrogenous metabolism of emotionally active rats. Creatinine is an index which reflects 

the kidneys function and sceletal muscles damage. Creatinine releases from twitch cells 

of muscle tissue, gets into the blood, moves to kidneys, then outputs with urine. Thus 

creatinine content increasing in blood is an index of kidneys work disorders and renal 

failure.  

During glycerol administration we didnôt observe any significant changes in 

creatinine content in blood serum in both groups as to the control group. Kidney filter 
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violation occurs later under rhabdomyolysis, in our case after 4 hours creatinine releases 

from damaged muscles.  
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SHALE GAS EXTRACTION ï A GUARANTEE OF ECOLOGICAL  
CATASTROPHE IN THE REGION  

Boyko A.G.  (Kharkiv)   
Lanquaqe supervisor: Bondar S.N. 

Summary: The article analyzes the environmental consequences of the production of shale gas 

in the Kharkiv region. 

Key words: shale gas, technology, field development, the danger of ecological catastrophe, 

chemical compounds. 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʠʜʦʙʫʪʢʫ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʪʝʭʥʦʣʦʛʽʷ, ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱ, ʥʝʙʝʟʧʝʢʘ, ʝʢʦʣʦʛʽʯʥʘ 

ʢʘʪʘʩʪʨʦʬʘ, ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʦʙʳʯʠ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʘʥʮʝʚʳʡ ʛʘʟ, ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʦʧʘʩʥʦʩʪʴ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʘʪʘʩʪʨʦʬʘ, ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

Kyiv - Kharkiv - Lviv ï Shell company in the Kharkiv region leads the test 

boring for the future extraction of shale gas. 

Whereas in the Western part of Ukraine there is still no understanding between 

local communities, regional councils and the American company Chevron, which plans 

to extract shale gas on the territory of Olesky area. 
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But in the West and in the East the environmentalists are against the extraction, 

and miners do not promulgate all the information about their technologies. The 

authorities are convinced that there are much more benefits from the exploitation of 

deposits than harm.  

Should we allow Shell company to start the exploration on the territory of 

Kharkov region? Can we extract the gas, and what are the environmental risks of it? 

There are no clear answers to these questions among Kharkov scientists and ecologists. 

The last meeting of representatives of Shell company, local MPs and scientists in the 

walls of the Kharkiv regional Council confirmed this statement. 

The extraction of shale gas is becoming more and more difficult. It is mostly 

because the population in different countries rebelled against such work on its territory. 

On the contrary, in the territory of Ukraine the initiative of gas extraction is picked up 

rapidly. The contract with a foreign Shell company  has already been signed. The 

company has begun its activity in Kharkiv and Donetsk regions. The results of these is 

that almost the whole country will reap the fruits of its labor. Environmentalists are 

sounding the alarm about the insecurity of the technologies of extracting shale gas. 

To make money at the expense of health ï is a thankless and dishonourable 

action. All funds are subsequently used for treatment or prevention of diseases. Not 

everyone will agree to participate in the liquidation of Chernobyl catastrophe if he or 

she knows the whole truth about the consequences. For most foreigners Ukraine is 

associated with the area of Chernobyl. It seems that if it hadnôt been for the state of 

emergency, quite a few people would have known about us. But the black advertising 

has done its job. Our country attracts foreign investors and businessmen. 

Last year in autumn, there was a worldwide campaign against fracturing. People 

protested in the USA, Canada, Great Britain, Romania and many other countries. Their 

opinion is heard and measures are taken. 

For example, France is recognized as the richest shale gas country in Europe. But 

it is strictly prohibited not only the extraction, but also the exploration of deposits of 

shale gas. What cannot be said about Ukraine. A small number of activists in Kyiv 

picketed the Ministry of Ecology. It seemed that a few people have heard about the 

fraction. Public organization çGreen Frontè conducted an explanatory work with the 

population. In Kharkov everybody was invited to watch the film about shale gas. In a 

half-empty cinema-house was showed the documentary of American filmmaker Josh 

Fox çGas Landè. It tells about the disastrous consequences for health and the 

environment in the area, where the operations were carried out concerning the 

extraction of shale gas. Before the first night this film was nominated for an Oscar and  

won many international competitions. 

The politicians didnôt remain silent too about impeding catastrophe. They 

picketed the Kharkiv regional Council. There was held the parliamentary session where 

the question of shale gas extraction in the region was solved once again. At the rally 

was heard such words: 

çIt is offered to extract shale gas in the territory of Ukraine, new working places 

are promised, it will a be gas independence, but in fact by signing this agreement, the 

officials create the ability for them to çplunderè national goodsè. 

A full scale preparatory work is taking place at the village of Fun, Pervomaisky 

district. The project depth of drilling is 5250 m. Ecologists of the whole world are 
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discussing the way of extraction shale gas from the bowels of the earth. At a depth of no 

less than 5 thousand meters the water is injected with a mixture of chemicals (more than 

600 items simultaneously). Thus, there is a çwater hammerè. 

The pressure blows up the layer and releases the gas. Chemical compounds that 

fall into the ground are not decomposed. They remain in the environment forever. The 

world practice has shown that 2% of the boreholes are the cause of thousands cases of 

pollution. That is why the population of the developed countries of Europe refused to 

have anything to do with shale gas on its territory or created boundary conditions for 

using it. 

World practice noted negative aspects of this technology: 

- fraction requires major stocks of water near the fields. For one fraction uses a 

mixture of water (7,500 tons), sand and chemicals. As a result, close to deposits  a 

significant amounts of waste polluted water is accumulated which is not utilized by 

miners in accordance with environmental regulations; 

- according to the experience of the development of Shale, shale wells have  

much shorter operation life than natural gas holes; 

- formulae of chemical cocktail  for fraction in companies which extract shale 

gas, are confidential. According to the reports of environmentalists, shale gas leads to 

significant contamination of groundwater with toluene, benzene, xylene, ethylbenzene, 

arsenic etc. Some companies use hydrochloric acid fluid thickened with the help of 

polymer, for one fracturing is used 80-300 tons of chemicals; 

-shale gas has significant methane losses, which leads to the intensification of the  

greenhouse effect; 

- shale gas production is profitable only if there is  a high demand for it, and high 

gas prices. 

According to the words of Kharkiv ecologists, deliberate injection of chemicals 

into the bowels of the earth is a crime. Such a procedure promises residents of the 

region a number of problems. 

In chemistry lies the first danger of fracking: falling into water, fracking-liquidis 

dangerous for all living beings. It often contains such substances, as ethylene glycol 

(lethal dose for humans 100-300 ml) , benzene (toxic, carcinogen, has a narcotic effect 

on the human body), methanol (strong poison, 5-10 ml causes poisoning, and 30 g - 

death of a person), boric acid (cellular poison, acute poisoning affects the brain, mucous 

membranes and skin, when using chronically - blood and reproductive cells; especially 

dangerous boric acid for developing the embryos ï even the flow of a single non-toxic 

dose to the mother can cause pathological changes in the fetus), and so on. In fracking-

liquid may contain more than 500 different chemical substances, not all of which have 

been studied enough from the point of view of danger to the human, environment, 

ecosystems. 

The second problem of the method of gas extraction is observed from time to 

time the extrusion of çblue fuelè to the surface. And then the huge quantity of 

combustible pass by gas extractors, turning the water streams, holes and wells in 

detonating mixture, which can burn or even explode. 

The third surprise for gasmen is the earthquake. Not strong, but frequent. Houses 

crack, landslides occur... 
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The fourth are çshanksè. From the ground, except the valuable gas, come 

radioactive elements (radon, uranium and so on), various poisonous and toxic 

substances. All these çgiftsè sooner or later ends up in rivers, lakes or in the fields. 

Engineers of Shell company donôt agree with ecologists. They are referring to the 

fact that the space between the pipe and the tank can be cemented. Then the threat about 

drinking water and environment will become irrelevant. It is difficult to assume, how 

the most powerful underground explosion will not destroy the cement. And is there any 

guarantee that artificially introduced lion's share of chemicals will not stay in the land 

and not subsequently infiltrate into the environment. 

A detailed and reasonable description of the technology of extraction of shale gas 

in Ukraine is the only way to achieve mutual understanding. Yet there are no clear and 

intelligible answers to the arguments of environmentalists, from indifferent politicians 

and the population of the country. Ukrainians are faced with the fact that shale gas will 

be extracted here, with the help of this technology and full stop! And they didn't resist 

or have already got used to stand on their knees, or they didnôt realize the depth of the 

problem and take on trust everything that is dictated from commercial TV screens. 
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DEALING WITH CHRONIC PAIN  
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Language supervisor: Belyaeva E.F. 
Summary: The article reviews the treatment of chronic pain. It describes new technologies 

applied by traditional medicine and also some alternative therapies that effectively help solve this 

problem. 

Key words: chronic pain, non steroidal anti-inflammatory drugs (NSAIDs), transcutaneous 

electrical nerve stimulation (TENS), radiofrequency ablation, stress control techniques. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʦʛʣʷʜʫ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʦʛʦ ʙʦʣʶ. ʋ ʥʽʡ ʦʧʠʩʘʥʽ 

ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʦʶ ʤʝʜʠʮʠʥʦʶ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʪʝʨʘʧʝʚʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʨʦʥʽʯʥʠʡ ʙʽʣʴ, ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ (ʅʇɿʇ), 

ʯʝʨʝʟʰʢʽʨʥʘ ʝʣʝʢʪʨʦʥʝʡʨʦʩʪʽʤʫʣʷʮʽʷ (TENS), ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʘʙʣʷʮʽʷ, ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʨʝʩʦʤ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʙʟʦʨʫ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʡ ʙʦʣʠ. ɺ ʥʝʡ ʦʧʠʩʘʥʳ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʦʡ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʵʬʬʝʢʪʠʚʥʦ ʧʦʤʦʛʘʶʱʠʝ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʭʨʦʥʠʯʝʩʢʘʷ ʙʦʣʴ, ʥʝʩʪʝʨʦʠʜʥʳʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ 

(NSAIDs), ʯʨʝʩʢʦʞʥʘʷ ʵʣʝʢʪʨʦʥʝʡʨʦʩʪʠʤʫʣʷʮʠʷ (TENS), ʨʘʜʠʦʯʘʩʪʦʪʥʘʷ ʘʙʣʷʮʠʷ, ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʝʩʩʦʤ. 

 

Today's pain specialists have sophisticated new treatments ï from effective drugs 

to implants and electrical stimulation ï to provide chronic pain relief. These advances 
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have emerged in the past several years, as researchers have gained a greater 

understanding of chronic pain and how it develops. The origins of chronic pain are all 

too familiar: sports injuries, back injuries, car accidents or health conditions like 

migraines, diabetes, arthritis, shingle and cancer. At times, however, there is no obvious 

cause of the chronic pain, no trauma or injury people can point to as a source of their 

chronic pain problem which has been frustrating for both patients and their doctors. In 

past generations, people often heard that chronic pain was "all in their heads". Today's 

pain specialists understand how the sensation of pain occurs, how the nervous system, 

including the spinal cord, interacts with the brain to create that sensation. Insights into 

the neurotransmitter system ï the chemical messengers that pass nerve signals ï have 

opened the door for important new modes of chronic pain relief. In recent years, 

scientists have learned how to manipulate those chemical messengers to change the way 

they interact with the brain's signals. That's led to the use of antidepressants and other 

drugs that work with specific brain chemicals that affect emotions, and help with 

perception of pain. And with advances in MRI imaging, researchers can clearly 

demonstrate that the changes are very real in the brain. Now itôs possible to understand 

exactly where the sensation of pain is occurring in the brain when it is activated by 

stimuli. There is a new understanding, too, of a process called central sensitization. If 

initial pain from an injury is not adequately treated, those pain signals are sent 

repeatedly that leads to changes in the central nervous system, making it more and more 

sensitive. Over time, even the gentlest touch can become very painful. Pain specialists 

now prescribe treatments that attack moderate-to-severe chronic pain from different 

angles ï innovative drugs, targeted nerve-zapping procedures, and drug pumps that 

deliver strong painkillers to the nerve root [6]. 

The first step in chronic pain relief is medications. When treating pain, doctors 

typically start with oral painkillers and non steroidal anti-inflammatory drugs 

(NSAIDs). These reduce inflammation and relieve pain, especially related to arthritis, 

tendinitis, nerve injury, mild to moderate cancer pain, and other forms of chronic pain. 

Finding which drugs work for chronic pain will likely be a trial-and-error process 

although specialists are honing in on the solutions. Individualized treatment is very 

important. When pain is severe, doctors turn to stronger pain relief medications ï 

anticonvulsants. Drugs used to treat seizure disorders have been effective in chronic 

pain relief. It's still unclear how they control pain, but the drugs are believed to soften 

the effects on nerve-related pain such as post herpetic neuralgia from shingles. A new 

generation of anticonvulsant drugs is looking promising for chronic pain relief. There is 

a lot of work being done to improve these drugs, make them more convenient to take 

with fewer side effects. 

Antidepressants will help with pain too. Low doses of common antidepressants are 

being prescribed for many chronic pain problems. These drugs adjust levels of brain 

chemicals, which are thought to be their mechanism for helping to control pain. 

Antidepressants often help when patients don't get complete chronic pain relief from 

other treatments. They relieve pain whether the person is depressed or not. The doses 

needed to treat pain are usually lower than doses used for depression treatment. 

One of the most effective treatments for severe chronic pain is narcotic pain 

medications which work on the nerve cells' pain receptors. But use of narcotics has 

always been controversial. There's been a perception among many doctors that they will 
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get into legal problems if they undertreat or overtreat pain. There is a small risk of 

addiction, but studies show that when used appropriately, the risks are small. When 

prescribing narcotics, pain specialists often prescribe combinations of medications 

taking advantage of new extended-release antidepressants, for example. Combining 

medications lets them reduce the amount of narcotics and provide better pain relief, 

because the mechanism of narcotics is different from drugs like antidepressants and 

anticonvulsants. The synthetic narcotics don't have a risk of addiction. They are very 

effective in treating a lot of different types of pain syndromes. 

One of the most famous targeted procedures to relieve pain is nerve blocks. When 

a group of nerves is causing pain to a specific organ or body region, the pain can be 

blocked with injection of a local anesthetic. Injections and nerve blocks are more 

effective for treating acute pain. If they're used early on for a pinched nerve, they can 

prevent chronic pain from developing. 

Another method of pain treatment is radiofrequency ablation. In this outpatient 

procedure, a small area of nerve tissue is heated to decrease pain signals from that area. 

The procedure is conducted under guided CT imaging. A needle is inserted at the 

offending nerve site, and then an electrical current produced by a radio wave is used for 

the heat-and-destroy mission. The chronic pain relief lasts for a relatively long period, 

from three to six months. This is a big advance because it is a very localized, very 

specific pain treatment. It's not a cure-all, but it can really make a difference in specific 

cases [1]. 

Transcutaneous electrical nerve stimulation (TENS) therapy is helpful for short-

term pain relief. The treatment involves a small device to deliver low-level electrical 

current when it's needed to help block pain. TENS is especially helpful in treating 

various types of muscle pain, and is often used with trigger point injections. Trigger 

points are painful sites in muscle or connective tissue. These trigger points can irritate 

the nerves around them and cause pain in other parts of the body. Extreme tenderness 

can also develop in nearby muscles or regions of the body. In a trigger point injection, a 

local anesthetic (sometimes with a steroid) is injected into trigger point to relieve the 

pain. It typically takes only a few treatments to resolve trigger point pain. It's a 

relatively simple and safe procedure [5]. 

Pain specialists also turn to more sophisticated technology to offer chronic pain 

relief. Pain pacemaker is another well-known technique, which is also called spinal cord 

stimulation. It involves a pacemaker-type device that is implanted in the body. The body 

delivers low-level electrical signals to the spinal cord or to specific nerves, which helps 

block pain signals from reaching the brain. The patient can adjust the on/off button and 

adjust the intensity of the electrical signals. Spinal cord stimulation is often used when 

other treatments have failed ï as with failed back surgery. It is also used when cancer 

pain infiltrates a nerve root. When medications don't work, doctors advise patients to try 

the stimulator. If it works well, then they can get a permanently implanted stimulator 

[1]. 

Psychological counseling is another way to deal with chronic pain. It keeps people 

actively involved in their physical therapy. Such negative emotions as depression, 

anxiety, stress, and anger reduce the body's natural painkillers and increase the body's 

sensitivity to pain. With counseling, patients can learn coping skills and figure out 
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solutions to life problems that are causing stress or depression and regain a sense of 

control and pleasure in life [3]. 

There are also alternative treatments that depend on human. Relaxation techniques 

are an important part of pain treatment. Through regular practice, they help to reduce 

stress and promote relaxation, which helps with chronic pain relief. Deep breathing, 

meditation, guided imagery, hypnosis ï all these allow mind to help the body. Stress 

makes pain worse, so learning to relax is a goal for patients. If a person is upset about 

something, his pain will go up several points on the pain scale, so stress control 

techniques can be very helpful for all types of pain [2]. Biofeedback, for example, is a 

process that enables an individual to learn how to change physiological activity for the 

purposes of improving health and performance. Precise instruments (such as 

electromyograph (EMG), electrodermograph (EDG), electroencephalograph (EEG), 

electrocardiograph (ECG) and others) measure physiological activity such as 

brainwaves, heart function, breathing, muscle activity, and skin temperature. These 

instruments rapidly and accurately 'feed back' information to the user. The presentation 

of this information ï often in conjunction with changes in thinking, emotions, and 

behavior ï supports desired physiological changes. Over time, these changes can endure 

without continued use of an instrument. Biofeedback helps people learn to train their 

minds to control body functions such as muscle tension, breathing, and heart rate ï all 

of which helps reduce anxiety and stress reactions. Studies have shown that biofeedback 

reduces frequency and duration of headaches, and works as well as many medications in 

providing chronic pain relief [1]. 

Though many medical experts remain deeply skeptical about acupuncture, its use 

continues to spread ï often alongside conventional medicine. Acupuncture does have 

real effects on the human body, which scientists are documenting using high-tech tools. 

A growing body of research suggests that it may have several mechanisms of action. 

Neuroimaging studies show that it seems to calm areas of the brain that register pain 

and activate those involved in rest and recuperation. It was also found that acupuncture 

works in part by stimulating the release of endorphins, the body's natural feel-good 

chemicals. It stimulates blood flow and tissue repair at the needle sites and sends nerve 

signals to the brain that regulates the perception of pain and reboot the autonomic 

nervous system, which governs unconscious functions such as heart beat, respiration 

and digestion. It increases the number of receptors for pain-reducing neurotransmitters, 

bringing patients relief. The most common uses of acupuncture are for chronic pain 

conditions like arthritis, lower back pain and headaches, as well as fatigue, anxiety and 

digestive problems, often when conventional medicine fails. 

Doctors endorse the use of psychotherapy, relaxation techniques and alternative 

therapies, supported by growing evidence of the mind-body connection in chronic pain 

relief. It is an exciting time in pain management and there are more advances coming. 

The knowledge has increased tremendously in the last few years, though we still have a 

lot to learn. Research has given us clues in developing even newer treatment options. 
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ɸʥʦʪʘʮʽʷ: ʋ ʧʦʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ, ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʪʘ 

ʪʝʦʨʽʾ ʱʦʜʦ ʚʞʠʚʘʥʥʷ ʩʪʚʦʣʦʚʠʭ ʢʣʽʪʠʥ ʫ ʣʽʢʫʚʘʥʥʽ ʜʽʘʙʝʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʘʙʝʪ, ʧʽʜʰʣʫʥʢʦʚʘ ʟʘʣʦʟʘ, ʽʤʫʥʥʘ ʩʠʩʪʝʤʘ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ, 

ʝʥʜʦʢʨʠʥʥʘ ʢʣʽʪʠʥʘ, ʛʝʥ, ʢʣʽʪʠʥʘ ʧʨʦʚʽʩʥʠʢ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʧʦʜʭʦʜʳ ʢ ʠʟʫʯʝʥʠʶ ʠ ʪʝʦʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʧʨʠ ʣʝʯʝʥʠʠ ʜʠʘʙʝʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʘʙʝʪ, ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, ʠʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʨʘʥʩʧʣʘʥʪʘʮʠʷ, 

ʵʥʜʦʢʨʠʥʥʘʷ ʢʣʝʪʢʘ, ʢʣʝʪʢʘ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ. 

 

There is strong evidence that the behaviour of stem cells is strongly affected by 

their local environment. It is vitally important to identify the environmental signals that 

control stem cell expansion and differentiation in order to harness those signals to 

optimize delivery of stem cell therapies. 

Stem cells undoubtedly offer tremendous potential to treat many human diseases, 

including ageing, cancer, diabetes, blindness and neurodegeneration and to repair tissue 

damage resulting from injury or ageing.  

There are strong grounds for believing that over the next 50 years our 

understanding of stem cells will revolutionize medicine. In contrast to the golden era of 

developmental biology, one of stem cell researchôs defining characteristics is the 

motivation to benefit human health [8]. 

For decades, diabetes researchers have been searching for ways to replace the 

insulin-producing cells of the pancreas that are destroyed by a patientôs own immune 

system.  

Over the past several years, doctors have attempted to cure diabetes by injecting 

patients with pancreatic islet cells ï the cells of the pancreas that secrete insulin and 

other hormones. However, the requirement for steroid immunosuppressant therapy to 

prevent rejection of the cells increases the metabolic demand on insulin-producing cells 

and eventually they may exhaust their capacity to produce insulin. The deleterious 

effect of steroids is greater for islet cell transplants than for whole-organ transplants. As 

a result, less than 8 percent of islet cell transplants performed had been successful [8]. 

Recently, James Shapiro and his colleagues have developed an experimental 

protocol (Edmonton protocol) for transplanting islet cells that involves using a much 

larger amount of islet cells and a different type of immunosuppressant therapy. In a 

http://www.amazon.com/Mindbody-Prescription-Healing-Body-Pain/dp/0446675156/ref=sr_1_9/190-4362267-3847945?s=books&ie=UTF8&qid=1388436875&sr=1-9
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recent study, they report that, seven of seven patients who received islet cell transplants 

no longer needed to take insulin, and their blood glucose concentrations were normal a 

year after surgery. The success of the Edmonton protocol is now being tested at 10 

centers around the world [4]. 

In humans, the pancreas develops as an outgrowth of the duodenum, a part of the 

small intestine. The cells of both the exocrine system ï the acinar cells ï and of the 

endocrine system ï the islet cells ï seem to originate from the ductal cells during 

development. During development these endocrine cells emerge from the pancreatic 

ducts and form aggregates that eventually form what is known as islets of Langerhans. 

In humans, there are four types of islet cells: the insulin-producing beta cells; the alpha 

cells, which produce glucagon; the delta cells, which secrete somatostatin; and the PP-

cells, which produce pancreatic polypeptide. The hormones released from each type of 

islet cell have a role in regulating hormones released from other islet cells. In the human 

pancreas, 65 to 90 percent of islet cells are beta cells, 15 to 20 percent are alpha-cells, 3 

to 10 percent are delta cells, and one percent is PP-cells. Acinar cells form small lobules 

contiguous with the ducts. The resulting pancreas is a combination of a lobulated, 

branched acinar gland that forms the exocrine pancreas, and, embedded in the acinar 

gland, the islets of Langerhans, which constitute the endocrine pancreas. 

During fetal development, new endocrine cells appear to arise from progenitor 

cells in the pancreatic ducts. Many researchers maintain that some sort of islet stem cell 

can be found intermingled with ductal cells during fetal development and that these 

stem cells give rise to new endocrine cells as the fetus develops. Ductal cells can be 

distinguished from endocrine cells by their structure and by the genes they express. For 

example, ductal cells typically express a gene known as cytokeratin-9 (CK-9), which 

encodes a structural protein. Beta islet cells, on the other hand, express a gene called 

PDX-1, which encodes a protein that initiates transcription from the insulin gene. These 

genes, called cell markers, are useful in identifying particular cell types. 

Following birth and into adulthood, the source of new islet cells is not clear, and 

some controversy exists over whether adult stem cells exist in the pancreas. Some 

researchers believe that islet stem cell-like cells can be found in the pancreatic ducts and 

even in the islets themselves. Others maintain that the ductal cells can differentiate into 

islet precursor cells, while others hold that new islet cells arise from stem cells in the 

blood. Researchers are using several approaches for isolating and cultivating stem cells 

or islet precursor cells from fetal and adult pancreatic tissue. In addition, several new 

promising studies indicate that insulin-producing cells can be cultivated from embryonic 

stem cell lines. 

In developing a potential therapy for patients with diabetes, researchers hope to 

develop a system that meets several criteria. Ideally, stem cells should be able to 

multiply in culture and reproduce themselves exactly. That is, the cells should be self-

renewing. Stem cells should also be able to differentiate in vivo to produce the desired 

kind of cell. For diabetes therapy, it is not clear whether it will be desirable to produce 

only beta cells ï the islet cells that manufacture insulin ï or whether other types of 

pancreatic islet cells are also necessary. Studies by Bernat Soria and colleagues indicate 

that isolated beta cellsðthose cultured in the absence of the other types of islet cellsð

are less responsive to changes in glucose concentration than intact islet clusters made up 

of all islet cell types. Islet cell clusters typically respond to higher-than-normal 
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concentrations of glucose by releasing insulin in two phases: a quick release of high 

concentrations of insulin and a slower release of lower concentrations of insulin. In this 

manner the beta cells can fine-tune their response to glucose. Extremely high 

concentrations of glucose may require that more insulin be released quickly, while 

intermediate concentrations of glucose can be handled by a balance of quickly and 

slowly released insulin [5]. 

Isolated beta cells, as well as islet clusters with lower-than-normal amounts of 

non-beta cells, do not release insulin in this biphasic manner. Instead insulin is released 

in an all-or-nothing manner, with no fine-tuning for intermediate concentrations of 

glucose in the blood [5]. Therefore, many researchers believe that it will be preferable to 

develop a system, in which stem or precursor cell types can be cultured to produce all 

the cells of the islet cluster in order to generate a population of cells that will be able to 

coordinate the release of the appropriate amount of insulin to the physiologically 

relevant concentrations of glucose in the blood. 

Several groups of researchers are investigating the use of fetal tissue as a 

potential source of islet progenitor cells. For example, using mice, researchers have 

compared the insulin content of implants from several sources of stem cells ï fresh 

human fetal pancreatic tissue, purified human islets, and cultured islet tissue [3]. They 

found that insulin content was initially higher in the fresh tissue and purified islets. 

However, with time, insulin concentration decreased in the whole tissue grafts, while it 

remained the same in the purified islet grafts. When cultured islets were implanted, 

however, their insulin content increased over the course of three months. The 

researchers concluded that precursor cells within the cultured islets were able to 

proliferate and differentiate into functioning islet tissue, but that the purified islet cells 

(already differentiated) could not further proliferate when grafted. Importantly, the 

researchers found, however, that it was also difficult to expand cultures of fetal islet 

progenitor cells in culture [5]. 

Many researchers have focused on culturing islet cells from human adult cadavers 

for use in developing transplantable material. Although differentiated beta cells are 

difficult to proliferate and culture, some researchers have had success in engineering 

such cells to do this. Fred Levine and his colleagues have engineered islet cells isolated 

from human cadavers by adding to the cellsô DNA special genes that stimulate cell 

proliferation. However, because once such cell lines that can proliferate in culture are 

established, they no longer produce insulin. The cell lines are further engineered to 

express the beta islet cell gene, PDX-1, which stimulates the expression of the insulin 

gene. Such cell lines have been shown to propagate in culture and can be induced to 

differentiate to cells, which produce insulin. When transplanted into immune-deficient 

mice, the cells secrete insulin in response to glucose. The researchers are currently 

investigating whether these cells will reverse diabetes in an experimental diabetes 

model in mice [6]. 

The researchers report that these cells do not produce as much insulin as normal 

islets, but it is within an order of magnitude. The major problem in dealing with these 

cells is maintaining the delicate balance between growth and differentiation. Cells that 

proliferate well do not produce insulin efficiently, and those that do produce insulin do 

not proliferate well. According to the researchers, the major issue is developing the 
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technology to be able to grow large numbers of these cells that will reproducibly 

produce normal amounts of insulin. 

Another promising source of islet progenitor cells lies in the cells that line the 

pancreatic ducts. Some researchers believe that multipotent (capable of forming cells 

from more than one germ layer) stem cells are intermingled with mature, differentiated 

duct cells, while others believe that the duct cells themselves can undergo a 

differentiation, or a reversal to a less mature type of cell, which can then differentiate 

into an insulin-producing islet cell [4]. 

Scientists reported that when ductal cells isolated from adult human pancreatic 

tissue were cultured, they could be induced to differentiate into clusters that contained 

both ductal and endocrine cells. Over the course of three to four weeks in culture, the 

cells secreted low amounts of insulin when exposed to low concentrations of glucose, 

and higher amounts of insulin when exposed to higher glucose concentrations. The 

researchers have determined by immunochemistry and ultrastructural analysis that these 

clusters contain all of the endocrine cells of the islet. Scientists are working with 

primary cell cultures from duct cells and have not established cells lines that can grow 

indefinitely. However the cells can be expanded. According to the researchers, it might 

be possible in principle to do a biopsy and remove duct cells from a patient and then 

proliferate the cells in culture and give the patient back his or her own islets. This would 

work with patients who have type 1 diabetes and who lack functioning beta cells, but 

their duct cells remain intact. However, the autoimmune destruction would still be a 

problem and potentially lead to destruction of these transplanted cells [3]. Type 2 

diabetes patients might benefit from the transplantation of cells expanded from their 

own duct cells since they would not need any immunosuppression.  

Some researchers question whether the ductal cells are indeed undergoing a 

dedifferentiation or whether a subset of stem-like or islet progenitors populate the 

pancreatic ducts and may be co-cultured along with the ductal cells. If ductal cells die 

off but islet precursors proliferate, it is possible that the islet precursor cells may 

overtake the ductal cells in culture and make it appear that the ductal cells are 

dedifferentiating into stem cells. 

In theory, embryonic stem cells could be cultivated and coaxed into developing 

into the insulin-producing islet cells of the pancreas. With a ready supply of cultured 

stem cells at hand, the theory is that a line of embryonic stem cells could be grown up as 

needed for anyone requiring a transplant. The cells could be engineered to avoid 

immune rejection. There is also some evidence that differentiated cells derived from 

embryonic stem cells might be less likely to cause immune rejection.  

Several teams of researchers have been investigating the possibility that human 

embryonic stem cells could be developed as a therapy for treating diabetes.  

Bernat Soria and his colleagues reported using mouse embryonic stem cells that 

were engineered to allow researchers to select for cells that were differentiating into 

insulin-producing cells. They added DNA containing part of the insulin gene to 

embryonic cells from mice. The insulin gene was linked to another gene that rendered 

the mice resistant to an antibiotic drug. By growing the cells in the presence of an 

antibiotic, only those cells that were activating the insulin promoter were able to 

survive. The cells were cloned and then cultured under varying conditions. Cells 

cultured in the presence of low concentrations of glucose differentiated and were able to 
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respond to changes in glucose concentration by increasing insulin secretion nearly 

sevenfold. The researchers then implanted the cells into the spleens of diabetic mice and 

found that symptoms of diabetes were reversed [5].  

Manfred Ruediger is using the approach developed by Soria and his colleagues to 

develop insulin-producing human cells derived from embryonic stem cells. By using 

this method, the non-insulin-producing cells will be killed off and only insulin-

producing cells should survive. This is important in ensuring that undifferentiated cells 

are not implanted that could give rise to tumors. However, some researchers believe that 

it will be important to engineer systems in which all the components of a functioning 

pancreatic islet are allowed to develop [2]. 

Ron McKay and his colleagues performed a series of experiments, in which they 

induced mouse embryonic cells to differentiate into insulin-secreting structures that 

resembled pancreatic islets. McKay and his colleagues started with embryonic stem 

cells and let them form embryoid bodiesðan aggregate of cells containing all three 

embryonic germ layers. They then selected a population of cells from the embryoid 

bodies that expressed the neural marker nestin. Using a sophisticated five-stage 

culturing technique, the researchers were able to induce the cells to form islet-like 

clusters that resembled those found in native pancreatic islets. The cells responded to 

normal glucose concentrations by secreting insulin, although insulin amounts were 

lower than those secreted by normal islet cells. When the cells were injected into 

diabetic mice, they survived, although they did not reverse the symptoms of diabetes 

[7]. 

According to McKay, this system is unique in that the embryonic cells form a 

functioning pancreatic islet, complete with all the major cell types. The cells assemble 

into islet-like structures that contain another layer, which contains neurons and is 

similar to intact islets from the pancreas [7]. 

Recent research has also provided more evidence that human embryonic cells can 

develop into cells that can and do produce insulin. Itskovitz-Eldor reported that human 

embryonic stem cells could be manipulated in culture to express the PDX-1 gene, a 

gene that controls insulin transcription. In these experiments, researchers cultured 

human embryonic stem cells and allowed them to spontaneously form embryoid bodies 

(clumps of embryonic stem cells composed of many types of cells from all three germ 

layers). The embryoid bodies were then treated with various growth factors, including 

nerve growth factor. The researchers found that both untreated embryoid bodies and 

those treated with nerve growth factor expressed PDX-1. Embryonic stem cells prior to 

formation of the aggregated embryoid bodies did not express PDX-1. Because 

expression of the PDX-1 gene is associated with the formation of beta islet cells, these 

results suggest that beta islet cells may be one of the cell types that spontaneously 

differentiate in the embryoid bodies. The researchers now think that nerve growth factor 

may be one of the key signals for inducing the differentiation of beta islet cells and can 

be exploited to direct differentiation in the laboratory [1]. 

Itskovitz-Eldor and his Technion colleagues further characterized insulin-

producing cells in embryoid bodies [1]. The researchers found that embryonic stem cells 

that were allowed to spontaneously form embryoid bodies contained a significant 

percentage of cells that express insulin. Based on the binding of antibodies to the insulin 

protein, the researchers estimate that 1 to 3 percent of the cells in embryoid bodies are 
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insulin-producing beta-islet cells. They also found that cells in the embryoid bodies 

express glut-2 and islet-specific glucokinase, genes important for beta cell function and 

insulin secretion. Although the researchers did not measure a time-dependent response 

to glucose, they did find that cells cultured in the presence of glucose secrete insulin 

into the culture medium. The researchers concluded that embryoid bodies contain a 

subset of cells that appear to function as beta cells and that the refining of culture 

conditions may soon yield a viable method for inducing the differentiation of beta cells 

and, possibly, pancreatic islets. 

Taken together, these results indicate that the development of a human embryonic 

stem cell system that can be coaxed into differentiating one and functioning insulin-

producing islets may soon be possible. 

Ultimately, type 1 diabetes is especially difficult to cure, because the cells are 

destroyed when the bodyôs own immune system attacks and destroys them. This 

autoimmunity must be overcome if researchers hope to use transplanted cells to replace 

the damaged ones. Many researchers believe that at least initially, immunosuppressive 

therapy similar to that used in the Edmonton protocol will be beneficial. A potential 

advantage of embryonic cells is that, in theory, they could be engineered to express the 

appropriate genes that would allow them to escape or reduce detection by the immune 

system. Others have suggested that a technology should be developed to encapsulate or 

embed islet cells derived from islet stem or progenitor cells in a material that would 

allow small molecules such as insulin to pass through freely, but would not allow 

interactions between the islet cells and cells of the immune system. Such encapsulated 

cells could secrete insulin into the blood stream, but remain inaccessible to the immune 

system [8]. 
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DANGER OF CANCER 
Chernikov R.M. (Kharkiv)  

Language supervisor: Zhytnytska A.A. 
Summary: The article is about one of the major health problems of humanity ï cancer. The 

result of the research shows the basic concepts of what cancer is, the statistics of cancer, what causes it 

and why it is so hard to stop, the future of studying cancer and methods of curing it.  

Key words: cancer, metastasis, tumor. 

ɸʥʦʪʘʮʽʷ: ʎ  ̫ʩʪʘʪʪʷ ʧʨʦ ʦʜʥʫ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ ʟʜʦʨʦʚôʷ ʣʶʜʩʪʚʘ - ʨʘʢ. ʈʝʟʫʣʴʪʘʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʻ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ ʧʨʦ ʪʘʢʝ: ʨʘʢ, ʩʪʘʪʠʩʪʠʢʫ ʮʽʻʾ ʭʚʦʨʦʙʠ, ʯʠʤ ʚʦʥʘ 

ʚʠʢʣʠʢʘʥʘ, ʽ ʯʦʤʫ ʾʾ ʪʘʢ ʚʘʞʢʦ ʟʫʧʠʥʠʪʠ. ʊʘʢʦʞ ʟʦʙʨʘʞʝʥʽ ʤʘʡʙʫʪʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʚʠʚʯʝʥʥʷ ʨʘʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʘʩʪʘʟʠ, ʧʫʭʣʠʥʘ, ʨʘʢ. 

ɸʥʥʦʪʘʮʠʷ: ʕʪʘ ʩʪʘʪʴʷ ʦʙ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʯʝʩʪʚʘ - ʨʘʢʝ. 

ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʝʪ ʦʙʱʝʝ ʧʦʥʷʪʠʝ ʧʨʦ ʨʘʢ, ʩʪʘʪʠʩʪʠʢʘ ʵʪʦʡ ʙʦʣʝʟʥʠ, ʯʝʤ ʦʥʘ ʚʳʟʚʘʥʘ, 

ʠ ʧʦʯʝʤʫ ʝʝ ʪʘʢ ʪʨʫʜʥʦ ʦʩʪʘʥʦʚʠʪʴ. ʊʘʢʞʝ ʠʟʦʙʨʘʞʝʥʳ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʨʘʢʘ ʚ 

ʙʫʜʫʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʩʪʘʟʳ, ʦʧʫʭʦʣʴ, ʨʘʢ. 

 

What is cancer? Cancer is a condition where cells in a specific part of the body 

grow and reproduce uncontrollably. The cancerous cells can invade and destroy 

surrounding healthy tissue, including organs. 

Sometimes cancer begins in one part of the body before spreading to other areas. 

This process is known as metastasis. There are over 200 different types of cancer, each 

with its own methods of diagnosis and treatment. 

How common is cancer? Cancer is a common condition. In 2009, there were an 

estimated 12.7 million cancer cases around the world. More than one of three people 

will develop some form of cancer during their lifetime. This number is expected to 

increase to 21 million by 2030.  

Every cell in our body contains DNA. It carries our genetic code and contains the 

instructions for all the cell's actions. If the DNA inside cells is damaged, these 

instructions go wrong. In fact, damage to the DNA or "mutations" as they are known, 

constantly occur in our cells as they divide and reproduce. Most of the time, the cells 

recognise that a mutation has occurred and repair the DNA, or self-destruct and die. 

When a number of mutations have occurred in the DNA of a cell, the control of cell 

growth may be lost and the cells do not die. Instead, they start to follow abnormal 

instructions that make them reproduce and grow, producing more and more of these 

mutated cells - this is the start of a cancer.  

Many factors such as smoking or too much exposure to the sun can also trigger 

DNA damage - leading to a faster accumulation of the mutations which lead to cancer. 

A family history of cancer can also increase chances of getting the disease, 

because it usually means that a person starts his or her life already having inherited 

some of the DNA mutations that take him or her down the path to cancer. Even when in 

remission, those who have had the disease have a higher risk of it developing again. In 

most cases however, the exact cause or sequence of events by which cancer develops, is 

not yet known [3]. 

A recent study has found that there are more than 80 genetic markers (i.e. mutated 

genes) that can increase the risk of developing breast, prostate or ovarian cancer, for 
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example. Scientists believe the results could soon lead to widespread use of DNA 

profiling for these cancers, though individual genetic testing for those likely to be at the 

increased risk - such as when there is a strong family history of a type of cancer - is 

already in use. 

Why is it so hard to stop? Cancer is an extremely complex condition. Each type 

of cancer is biologically different from any other type. For example, skin cancer is 

biologically different from the blood cancer called lymphoma, of which there are then 

many different types. 

That is then coupled with genetic differences between individuals and the often 

random nature of the DNA mutations that cause cancer. All this makes it difficult to 

identify the way the particular cancer cells are behaving and how they are likely to 

spread or damage the body. Without a full understanding of the physiology of the 

cancer, effective treatments are hard to develop. 

Early surgery can remove tumours. But the cancer can return if any cells are left 

behind. It can also return if cells have broken away from the primary tumour and 

formed microscopic secondary tumours elsewhere in the body before an operation to 

remove the primary. And because cancer cells are our own body's cells, many 

treatments to destroy them also risk destroying our healthy cells. One controversial 

theory of why cancer is so hard to stop is that it is rooted in the ancient traits of our 

genes [1]. 

Professor Paul Davies from Arizona State University believes cancer may use 

tried-and-tested genetic pathways going back a billion years to the dawn of multicellular 

life, when unregulated cell growth would have been an advantage. He argues that this 

tendency was suppressed by later, more sophisticated genes, but lies dormant in all 

living organisms. Cancer occurs when something unlocks these ancient pathways. Other 

scientists disagree, saying that these pathways would not have survived millions of 

years of evolution. 

The field of cancer research is moving away from defining a cancer by where it is 

in the body, as one type of breast cancer can have more in common with an ovarian 

cancer than another cancer in the breast. 

Instead scientists are looking deeper at what is going wrong inside cancerous cell 

a tumour can have 100,000 genetic mutations and these alter over time. By pinpointing 

the mutations that can cause certain cancers, doctors hope to personalise treatment - 

choosing the drug most likely to work on a particular type of tumour. 

Scientists are creating targeted cancer therapies using their latest insights into 

cancer at a molecular level. These treatments block the growth of cancer by interfering 

with genetic switches and molecules specifically involved in tumour growth and 

progression. 

Clinical trials using gene therapy are also underway. This experimental treatment 

involves adding genetic material into a person's cells to fight or prevent disease. 

Scientists at Queen's University in Belfast have discovered a new way of causing breast 

cancer cells to self destruct. The research used a miniscule gene transport system to 

deliver a poison directly into cancerous cells. It is hoped the new technique could 

overcome the side effects of treatments such as chemotherapy and radiotherapy [2]. 

Using a Designer Biomimetic Vector (DBV), Dr Helen McCarthy, from Queen's 

School of Pharmacy, packaged a gene into a nanoparticle 400 times smaller than the 
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width of a human hair, allowing it to be delivered straight into breast cancer cells in the 

laboratory. 

This meant that the gene (iNOS), which specifically targets breast cancer cells 

using DBV, would force the cells to produce poisonous nitric oxide. This would either 

kill the cells outright or make them more vulnerable to being destroyed by 

chemotherapy and radiotherapy. 
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REVOLUTIONARY TECHNIQUES IN HEALTH CARE  
Chernov A.I. (Kharkiv)  

Language supervisor: Leshneva N.A. 
Summary: The paper deals with the application prospects of some up-to-date technologies in 

medicine. The advantages and disadvantages of medical equipment use in daily life are considered. 

Some medical devices and their resources are described. The principle of disease diagnostics based on 

the measurements of the main human indicators without any direct doctorôs participation is explained. 

Key words: device, medical monitoring, wireless healthcare. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʧʝʨʩʧʝʢʪʠʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʜʠʮʠʥʽ. ɺʠʷʚʣʝʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʜʠʮʠʥʩʴʢʦʾ ʘʧʘʨʘʪʫʨʠ ʚ ʧʦʙʫʪ 

ʣʶʜʝʡ, ʦʧʠʩʘʥʽ ʜʝʷʢʽ ʧʨʠʣʘʜʠ ʪʘ ʾʭ ʤʦʞʣʠʚʦʩʪʽ. ʇʦʷʩʥʶʻʪʴʩʷ ʧʨʠʥʮʠʧ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʶʜʠʥʠ ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ 

ʫʯʘʩʪʽ ʣʽʢʘʨʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʧʨʦʚʽʜʥʘ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ, ʤʝʜʠʯʥʠʡ ʢʦʥʪʨʦʣʴ, ʧʨʠʣʘʜ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʝʜʠʮʠʥʝ. ɺʳʷʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚʥʝʜʨʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʧʧʘʨʘʪʫʨʳ ʚ ʧʦʚʩʝʜʥʝʚʥʫʶ ʞʠʟʥʴ ʣʶʜʝʡ, ʦʧʠʩʘʥʳ ʥʝʢʦʪʦʨʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ. 

ʆʙʲʷʩʥʷʝʪʩʷ ʧʨʠʥʮʠʧ ʜʠʘʛʥʦʩʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʟʤʝʨʝʥʠʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʯʝʣʦʚʝʢʘ ʙʝʟ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʜʦʢʪʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʙʝʩʧʨʦʚʦʜʥʦʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʤʝʜʠʮʠʥʩʢʠʡ ʢʦʥʪʨʦʣʴ, ʫʩʪʨʦʡʩʪʚ. 

 

There is a growing tendency to develop the devices which could monitor peopleôs 

health providing an individualôs check-up on the daily basis. These systems will enable 

doctors to obtain the necessary information about the patients in time to correct the 

treatment or to change the diet. By means of special sensors which are implanted under 

the skin, the patientôs life may be saved and the necessary treatment may begin. 
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Such ambient monitoring and intervention could avert a heart attack, stroke, or 

other medical crisis. It could keep a person out of the hospital and save money for both 

the patient and the health care system. 

A health-monitoring bathroom is not science fiction. This is what health care 

could look like within decades. Perhaps predicting such dramatic change within 

10 years is overly optimistic. But the necessary technologies already exist or are close at 

hand, the need to reduce health care costs is real, and the current health care system 

demands change. What is more, a groundswell of support for wireless health care is 

rising from a diverse group of people and organizations. 

The change is happening, a technological revolution in health care has been 

predicted before, but we are at an inflection point now, where wireless connectivity, 

personal cellular devices, pervasive sensing technologies, social networks, and data 

analytics are mature enough to make wireless medicine a reality. Eventually, most 

health care will occur not during occasional visits to doctors' offices, clinics, or 

hospitals but continuously, during ordinary activities in people's homes, cars, and 

workplaces. 

A trial program developed by the U.S. Department of Veterans Affairs offered an 

early look at what systemic change could mean. In 2003, the VA began using simple 

messaging devices and occasional video conferences to let chronically unhealthy 

veterans stay in touch with nurses and other health care professionals. Under this 

program 71 000 veterans are now receiving daily monitoring for such conditions as 

diabetes, heart disease, and post-traumatic stress disorder. 

A patient would regularly connect one or more vital-signs monitoring devices (a 

blood pressure cuff, for example, or a thermometer) to the Health Buddy and follow on-

screen instructions to collect the data. A patient would also respond to the questions on 

symptoms and behavior, such as: ñHave you taken your medicine?ò, ñAre you feeling 

sad?ò This daily assessment was automatically uploaded to a secure server, and 

professionals managing the patient's care then used a Web interface to look for 

problems. Each care coordinator was able to monitor 125 patients with this system. 

The Zeo Personal Sleep Coach is a device which communicates wirelessly with a 

headband to monitor sleep cycles. The system scores each night of sleep and lets a 

person look at the detailed information online. 

There is also a device which can solve serious problems. The MiniMed Paradigm 

Real-Time Revel System from Medtronic is the first to combine an insulin pump with 

regular monitoring of glucose levels for diabetes management. 

Some diseases can be prevented by means of the Withings's WiFi Body Scale 

which uploads the weight and body-mass information to a website. Users can then track 

trends and print graphs to share with nutritionists or doctors. 

In general, wireless glucose monitors are already on the market from companies 

like Medtronic and DexCom, and the latest devices may soon be paired with insulin 

infusion pumps, so they can automatically adjust insulin dosages in response to changes 

in the patient's glucose level. 

This kind of system allows far closer control of diabetes than a manual self-

administered system, avoiding the need to prick the skin, collect a blood sample, insert 

that sample into a reader, and then pick the appropriate insulin dose. And supplying 

exactly the right amount of insulin just when it is needed has been shown to prevent 
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complications, including blindness, kidney disease, and peripheral vein disease that can 

lead to the loss of a limb [1, p.53]. 

People with congestive heart failure may soon benefit from a wireless monitor 

being developed by CardioMEMS. This tracking method detects fluid buildup in the 

patient's lungs, a common complication that often leads to hospitalization. The device 

can detect a problem even before the patient notices major symptoms; the doctor can 

then adjust the patient's medication to reduce fluid levels. 

There are many conditions when treatment will be improved by such monitoring 

tools. Similar approaches may be used to blunt the progress of chronic kidney disease 

and prevent hospitalizations for chronic obstructive pulmonary disease, emphysema, 

and pneumonia. 

Thus, a number of medical conditions and physical data can be monitored by 

sensors and wireless communications. Increasingly, people are turning to technology to 

gain a more complete picture of their overall health. In the past, the only way to obtain 

the detailed information was through costly stays at clinics or expensive medical tests. 

Now, however, it is both affordable and widely available to apply some of these 

monitoring systems. 

Even Ford is getting into the wireless health care action. In May 2011, the 

company announced that it is developing in-car health tracking as a part of its Sync 

system. The first prototype system uses Bluetooth to connect the car to a continuous 

glucose-monitoring device. The system gives audio updates to the user and an alarm 

sounds if glucose levels fall too low, a situation that could lead to a loss of 

consciousness or a seizure. 

People who suffer severe spinal cord injuries and subsequent paralysis often lose 

a bladder control too. But a new electronic device may restore that bodily function. 

British neuroscientist James Fawcett and his colleagues have developed a 

neuroprosthetic device which replaces the damaged nerves that convey the bladder's 

sense of fullness. The device also blocks or triggers a bladder emptying on cue through 

electrical stimulation. Fawcett and his team successfully demonstrated the technology in 

rats and published their results in Science Translational Medicine [2]. 

  The company GlaxoSmithKline is also aiming for something much more radical: 

connecting thousands of tightly packed individual nerve cells with electrodes and 

associated circuitry to read and interpret the ñcodeò in the collection of nerve-cell fibers 

that constitute a nerve, and then modulating the code to restore a specific function to a 

healthy state. If researchers can tap into the nerve to either introduce or erase an action 

potential, they will be able to restore an organ or function to a healthy state, for 

example, by coaxing insulin from the pancreas to treat diabetes [3]. 

It seems possible to expand wireless health care capabilities. This comprehensive 

health monitoring and treatment system will evolve from technology that today helps 

family members monitor aging relatives. These sensing systems do far more than 

detecting a sudden fall. They monitor ordinary tasks like getting out of bed, opening the 

refrigerator, and walking around the house and can spot any changes that can signal a 

problem. For instance, an elderly person who starts to sleep later each day does not 

leave home, and eats less frequently may be developing complications from 

medications, a worsening of congestive heart failure, or depression. 

http://www.neuroscience.cam.ac.uk/directory/profile.php?jf108
http://stm.sciencemag.org/content/5/210/210ra155
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While a smart medicine cabinet can check that the right medicines are moving on 

and off the shelves as scheduled, it cannot tell if the patient is actually consuming them. 

In the future, wireless technology integrated into medications will be able to confirm 

that the patient has ingested the medicine. Proteus Biomedical, based in California, has 

developed digestible computer chips with built-in wireless transmitters. Digestive fluids 

in the stomach activate the devices, which then create ultralow-power signals that can 

be picked up by a tiny recorder inserted under the skin or worn as a small adhesive skin 

patch. The recorder notes the date and time of the pill's activation along with other 

pieces of information, such as the type of drug, dose, and the place of manufacture. It 

also takes a snapshot of the patient's heart rate, respiratory rate, and other physiological 

measurements. Ultimately, such technology could be used to tailor medications to the 

individual. 

Of course, these devices do not work alone. Somewhere the data need to be 

interpreted, as in the VA's telehealth program, by medical professionals. These systems 

will be faster and more accurate than human clinicians at spotting anomalies and fuction 

better at identifying those cases that require human consultation. 

The problem of privacy must not be neglected. Health care information should be 

made at least as secure as a personôs checking account. The necessary laws should be 

adopted. 

Actually, a universal interface for monitoring the functioning of a human body 

that is as easy to understand as the gauges on a car's dashboard has not been developed 

yet. That is, in the same way a car's dashboard shows how much gas is left in the tank or 

if the engine is malfunctioning, an interface that clearly depicts health status and early 

warnings of disease is badly needed.  

The creation of new models of care that cover a patient's entire treatment at a 

fixed price (instead of charging each time, a patient shows up at the doctor's office) 

should offer incentives to use technologies that keep patients healthy and out of the 

hospital. The main thing that will drive adoption of these integrated wireless systems is 

the data that validate their cost-effectiveness; that will require studies and trials that go 

far beyond what the VA has done to date. 

In general, there is every reason to believe that today's trends (the expansion of 

tools for wirelessly monitoring and diagnosing disease, the increasing ability to 

remotely manage drugs and medical devices, and the growing understanding about how 

genetics affects susceptibilities to disease) with smart systems which learn as well as 

respond will be tied together. Health care could change a society as dramatically as the 

Industrial Revolution once did. 
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REGRESSION OF NEOVASCULARIZATION AT THE OPTIC DISK AFTER  
INTRAVITREAL INJEC TION OF RANIBIZUMAB IN PATIENTS  

WITH DIFFUS E MACULAR ED EMAR AND PROLIFERATIVE DIABETIC  
RETINOPATHY  

Dobritsa Y.V. (Kharkiv)   
Language superviser: Zubkova L.M. 

     Summary: The article is devoted to the analysis of the effectiveness of treatment of proliferative 

diabetic retinopathy (PDR) and diffuse macular edema (DME) in patients with type II diabetes 

mellitus. As a result of research  the reduction of intensity of the optic disc neovascularization from the 

first to the subsequent ranibizumab IVI was recorded. 

     Key words: pathological angiogenesis, proliferative diabetic retinopathy, diffuse macular edema. 

     ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʘʥʘʣʽʟʫ  ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʜʽʘʙʝʪʠʯʥʦʾ 

ʨʝʪʠʥʦʧʘʪʽʾ ʪʘ ʜʠʬʫʟʥʦʛʦ ʤʘʢʫʣʷʨʥʦʛʦ ʥʘʙʨʷʢʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɯɯ ʪʠʧʦʤ ʮʫʢʨʦʚʦʛʦ ʜʽʘʙʝʪʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʽʾ ʦʧʪʠʯʥʦʛʦ 

ʜʠʩʢʫ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥôʻʢʮʽʡ ʨʘʥʽʙʽʟʫʤʘʙʫ. 

     ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʪʦʣʦʛʽʯʥʠʡ ʘʥʛʽʦʛʝʥʝʟ, ʧʨʦʣʽʬʝʨʘʪʠʚʥʘ ʜʽʘʙʝʪʠʯʥʘ ʨʝʪʠʥʦʧʘʪʽʷ, ʜʠʬʫʟʥʠʡ 

ʤʘʢʫʣʷʨʥʠʡ ʥʘʙʨʷʢ. 

     ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʥʠʷ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʨʝʪʠʥʦʧʘʪʠʠ ʠ ʜʠʬʬʫʟʥʦʛʦ ʤʘʢʫʣʷʨʥʦʛʦ ʦʪʝʢʘ ʫ ʧʘʮʠʝʥʪʦʚ ʩ II ʪʠʧʦʤ ʩʘʭʘʨʥʦʛʦ 

ʜʠʘʙʝʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʣʝʜʦʚʘʥʠʡ ʙʣrʦ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʝʦʚʘʩʢʫʣʷʨʠʟʘʮʠʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ ʥʘ ʬʦʥʝ ʠʥʲʝʢʮʠʡ ʨʘʥʠʙʠʟʫʤʘʙʘ. 

     ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʘʥʛʠʦʛʝʥʝʟ, ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʜʠʘʙʝʪʠʯʝʩʢʘʷ 

ʨʝʪʠʥʦʧʘʪʠʷ, ʜʠʬʬʫʟʥʳʡ ʤʘʢʫʣʷʨʥʳʡ ʦʪʝʢ. 

 

      Pathological angiogenesis in the retina and the possibility of its blockage in 

patients with diabetic retinopathy is actively studied in the last decade. However, 

biological mechanisms of the final stages of pathological angiogenesis ð such as 

remodeling and differentiation of newly formed capillaries ð are still poorly 

understood [3]. Moreover, the capacity for reduction of newly formed vascular network 

remains limited. 

      To increase the effectiveness of treatment of proliferative diabetic retinopathy 

(PDR) and diffuse macular edema (DME) in patients with type II diabetes mellitus. In 

pursuit of the main goal of DME reduction in patients with PDR, we noted and 

attempted to analyze the features of regression of neovascularization at the optic disc 

(OD) stimulated by intravitreal use of ranibizumab [1]. 

      We observed 20 patients (9 men and 11 women, 22 eyes) with PDR 

(neovascularization at the optic disc) and diffuse DME, age ranging from 53 to 77 years, 

duration of type II diabetes 12 to 22 years, HBbA1c level 8.8% to 13.6%, average 

10.7%. For the treatment, 1 intravitreal injection (IVI) of 0.5 mg ranibizumab per month 

was used. The number of injections ranged from 3 to 6 for each patient during the 

observation period of 1.5 years. Evaluation of the effectiveness was conducted by the 

following criteria: the thickness of the neuroepithelium (NE) in the foveolar region 

according to the OCT; fundus picture obtained via ophthalmoscopy with photographic 

recording; the dynamics of visual acuity; fluorescein angiography of the retina (during 

the first 7 days and 30 days after IVI) [2]. 

      In all cases (22 eyes), after the 1st injection of 0.5 mg ranibizumab, regression 

and resorption of DME were registered ð namely, decrease of NE thickness in the 
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fovea by an average of 464 Ñ 25 Õm up to 331 Ñ 32 Õm (p<0,05) micrometers. Visual 

acuity in the observed patients increased by an average of 0,2 Ñ 0,05 to 0,4 Ñ 0,05. In 

addition, we noted complete regression of neovascularization at the optic disc in 14 eyes 

(63%) and partial regression of neovascularization in 8 eyes. This was confirmed by the 

lack of visual prepapillar neovascularization under ophthalmoscopy and absence or 

reduction of the previously existing massive extravasal release of fluorescein from 

newly formed prepapillar vessels. The reduction of neovascularization at the optic disc 

began as early as in 20 hours after the 1st ranimizumab IVI and reached its maximum in 

3ï7 days (which is obviously due to the 9 days period of the drugôs half life). In 26ï29 

days after the 1st IVI newly formed vessels reduced by ranibizumab gradually renewed 

their activity and in 30ð35 days (according to fluorescent angiography data) extravasal 

output of fluorescein on the surface of the optic disc was recorded in all 22 studied eyes 

(100%). At the same time, increase of NE thickness in the fovea was detected only in 12 

(52%) eyes, indicating a more pronounced ability of ranibizumab to decrease vascular 

permeability without reducing the newly formed vessels. 

      After the 2nd injection of ranibizumab the expected decrease in the NE thickness 

in the fovea was detected with OCT ranging from 417 Ñ 25 Õm to298 Ñ 27 Õm (p<0,05)  

accompanied by complete repeated NVD reduction in 18 eyes (81%). In 4 cases, 

incomplete NVD reduction occured. The terms of regression of newly formed vessels at 

the optic disc after the 2nd ranibizumab IVI reduced by 18 hours to 2ï4 days. 

Fluorescent angiography revealed reduction or complete absence of extravasal 

fluorescein output at the optic disc as well as the following symptoms: increase in 

ñhand-retinaò time by (on the average of) 21 Ñ 4 seconds  to  30Ñ3 (p<0,05) seconds; 

delayed choroidal filling; decrease in the caliber of the retinal veins with a slight 

decrease in the caliber of the arteries (the measurement was made at the optic disc and 

at a distance of 2ï3 pd); disappearance of the contrast from previously inserted arterio-

venous shunts; in 4 eyes with partial reduction of NVD decrease in functioning of 

newly formed capillaries at the optic disc was detected. Visual acuity of the patients 

remained stable. The duration of the effect of NVD reduction in our patients increased 

by up to 32ï38 days. 

      After the 3rd injection of ranibizumab, along with a decrease in the NE thickness 

of the retina in the fovea, cessation of blood flow in the existing arterio-venous shunts 

in the newly formed capillaries at the optic disc in all 22 eyes in the period from 1 to 5 

days was recorded. The results of fluorescent angiography showed a further increase in 

ñhand-retinaò time and consistent reduction in the diameter of retinal veins. Decrease in 

the tortuosity of veins, their more direct course may also be noted. The caliber of the 

arteries was not significantly altered. The size of the avascular zone in the macula as 

compared by angiograms after the 1st, 2nd and 3rd IVI did not change. Visual acuity 

remained within an average. After executing a sequence of 3 injections of 0.5 mg 

ranibizumab we conducted its repeated intravitreal injection on indications (in PRN 

mode). The maximum injection quantity in this group of patients was 6. The frequency 

of subsequent injections varied depending on NE thickness in the fovea (since our main 

purpose was arresting the macular edema). Observations of our patients allow us to note 

that after the 3rd of ranibizumab IVI the effect of NVD reduction lasted for various 

periods ï i.e., from 2 to 4.5 months. A longer period of stable NVD reduction occurred 

in patients older than 65 years, which is probably due to the decrease of angiogenic 
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stimuli of the retina with age. Besides, the effect of NVD reduction persisted longer on 

the eyes which previously underwent panretinal laser coagulation of the retina (12 

eyes). We managed to prevent progression of prepapillar vasoproliferation by sequential 

administration of ranibizumab in 18 out of 22 eyes studied (81%), which helped to 

preserve productive central vision in our patients for the whole observation period. 

Thus, VEGF is the key mediator of angiogenesis, directly and indirectly affecting 

all stages of formation of pathological blood vessels. The newly-formed vessels at the 

optic disc (according to the literature) are not a fully fledged capillary network but 

rather a ñtubular structureò consisting of proliferating endothelial cells. Consequently, 

the anti-VEGF-therapy may have the potential to combat existing neovascularization at 

the optic disc. Our preliminary results suggest an impact made by the anti-VEGF-

therapy (intravitreal injection of ranibizumab) not only on the processes of vascular 

permeability, but also on the final stages of pathological neovascularization (in our case, 

the one localized at the optic disc). We found that the intensity of the optic disc 

neovascularization is reduced from the first to the subsequent ranibizumab IVI. As the 

results of fluorescent angiography show, reduction of prepapillary vasoproliferation 

after the introduction of ranibizumab occurs against the background of its effects on 

hemodynamics and microcirculatory system of the retina. 
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TO THE QUESTION OF SPREAD OF ECOTOURISM IN AR CRIMEA  
Doroshenko I.O. (Kharkiv)  

Language supervisor: Bondar S.N. 
Summary: The article considers the problems of ecotourism development in the Crimea. The 

research identifies the factors influencing the development of ecotourism in the Crimea. The analysis 

of interaction of the factors influencing ecotourism is also conducted.  

Key words: density of population, development of tourism industry, ecotourism. 

ɸʥʦʪʘʮʽʷ: ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʝʢʦʪʫʨʠʟʤʫ ʚ ɸʈ ʂʨʠʤ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʝʢʦʪʫʨʠʟʤʫ ʚ ʂʨʠʤʫ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʟʘʻʤʦʜʽʾ ʦʜʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʦʪʫʨʠʟʤʫ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʪʫʨʠʟʤ, ʱʽʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ɸʈ ʂʨʳʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʠʣʠ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʨʳʤʫ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʪʫʨʠʟʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ɸʈ ʂʨʳʤ, ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʟʘʥʷʪʠʷ ʵʢʦʪʫʨʠʟʤʦʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʘʡʦʥʦʚ ɸʈ ʂʨʳʤ ʧʦ ʦʜʥʦʤʫ ʠʟ ʧʘʨʘʤʝʪʨʦʚ - 

ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ - ʜʣʷ ʟʘʥʷʪʠʷ ʜʘʥʥʳʤ ʚʠʜʦʤ ʪʫʨʠʟʤʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢɻʦʪʫʨʠʟʤ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 
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The Crimea is known as a famous place of tourism. It has one of the best natural 

environmental places for the development of eco-tourism in the region. To characterize 

the preconditions for the formation and development of eco-tourism, it is important to 

detect the phenomena of human and natural facts that affect the development of 

ecotourism in the Crimea. Among a number of significant factors is population density 

and is one of the significant factors. Tourists who think their own location in the 

environment of wildlife for the highest spiritual, physical and aesthetic value, it is 

important to determine areas that are favorable for this type of tourism. 

At this stage of this progressive and modern type of tourism in the Crimea one of 

the most important issues is the issue of the location of the object directly in wildlife. 

Thus, as the peninsula is one of the most popular recreational facilities of the national 

and global level, in the summer season there are a number of problems for ecotourism. 

First, the increase of anthropogenic load in the summer, which violates the integrity of 

the ecosystem [3]. To anthropogenic factors include the overall density of the local 

population and tourists and employing traditional forms of tourism. There is a problem 

of waste emissions in the area [1]. Economic development also has a significant impact, 

because the location of industrial facilities, fields, arable land, pasture, adversely affect 

the general state of nature. Natural factors that have a positive impact on development 

of ecotourism, include climatic, landscape, hydrology, orographic and natural aesthetic 

factors. Differences in territories contribute to the attractiveness of the place, which is 

determined by the set of the factors listed above. Analysis of characteristics, such as 

anthropogenic and natural, for making a decision of development ecotourism needs 

time. The work is a very voluminous and can not be enough described in this article. Itôs 

an attempt of studying the impact factor of population density, as one of a number of 

factors for the development of ecotourism [2]. 

The phenomenon of ecotourism and the most favorable areas for its conduct in the 

administrative region of the Crimea on the map is demonstrated. It is possible to analyze 

three types of areas: areas where population density index above 30 persons/km
2
 

(according to the World wild nature of the figure is the highest population density to 

considered favorable territory for eco-tourism [4]). Nonfavorable territory; areas where 

population density does not exceed 30 persons/km
2
 is favorable territory; as well as 

areas that are favorable for ecotourism by population density, but they are not subjects 

to this type of tourism because of the lack of natural monuments and landscapes of 

unique wildlife.  

Picture 1. Attractiveness of the regions of the Crimea  
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On the territory of these areas may dominate natural or mono desert, mono steppe 

landscapes, and areas that are under human pressure over historical time have become 

monotonous modified ecosystems, which are not of significant interest for this type of 

tourism. 

The territory of the Republic of Crimea has different conditions for spreading of 

ecotourism. Administrative areas with different population density and varieties, often 

are altered by man.  

Landscapes of the most favorable areas are the Black Sea, Rozdilnenskyy, 

Sovietsky, Belogorsky areas through a large number of natural attractions and areas of 

natural reserve fund.  

This means there are still places of unspoiled nature, natural and aesthetic 

resources for the spiritual and physical recreation for man among wildlife in these areas. 

Pervomajskiy area is favorable for the class ecotourism by population density, but not 

aesthetically attractive.  

Republican, regional and historical monuments of local level are available. Other 

areas for the studied parameters are unfavorable for the class of ecotourism, particularly 

because of the high rate of population density and level of economic development of the 

territory. 

So, analyzing the complex factors which carry a direct or indirect impact on the 

development of eco-tourism in the Crimea and considering in details effect of one of the 

most important ones - the density of the population, identifying the most attractive areas 

for this type of tourism that can improve the development of tourism and recreational 

potential development of routes and promotion of ecotourism. 
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NEW METHODS FOR TREATING  HUNTINGTONôS DISEASE 
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Language supervisor: Sergeyeva O.A. 
Summary: Different standpoints, approaches and new methods for treating Huntingtonôs 

disease are discussed in the article. The signs, symptoms of Huntingtonôs disease and their causes and 

side-effects are described and explained. 

Key words: Huntingtonôs disease, signs, symptoms, chorea, mutation, cytosine, adenine, 

guanine, neuron, defective gene, autophagy, ramification. 

ɸʥʦʪʘʮʽʷ: ʋ ʧʦʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ, ʧʽʜʭʦʜʠ ʪʘ ʥʦʚʽʪʥʽ ʤʝʪʦʜʠ 

ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙʠ ɻʝʥʪʠʥʛʪʦʥʘ. ʆʟʥʘʢʠ, ʩʠʤʧʪʦʤʠ ʭʚʦʨʦʙʠ ɻʝʥʪʠʥʛʪʦʥʘ ʪʘ ʾʭ ʧʨʠʯʠʥʠ ʽ 

ʧʦʙʽʯʥʽ ʥʘʩʣʽʜʢʠ ʦʧʠʩʫʶʪʴʩʷ ʪʘ ʧʦʷʩʥʶʶʪʴʩʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʚʦʨʦʙʘ ɻʝʥʪʠʥʛʪʦʥʘ, ʦʟʥʘʢʠ, ʩʠʤʧʪʦʤʠ, ʭʦʨʝʷ, ʤʫʪʘʮʽʷ, ʮʠʪʦʟʠʥ, 

ʘʜʝʥʽʥ, ʛʫʘʥʽʥ, ʥʝʡʨʦʥ, ʜʝʬʝʢʪʥʠʡ ʛʝʥ, ʘʫʪʦʬʘʛʽʷ, ʥʘʩʣʽʜʢʠ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʧʦʜʭʦʜʳ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ɻʘʥʪʠʛʪʦʥʘ. ʆʧʠʩʳʚʘʶʪʩʷ ʠ ʦʙʲʷʩʥʷʶʪʩʷ ʧʨʠʟʥʘʢʠ, 

ʩʠʤʧʪʦʤʳ ʙʦʣʝʟʥʠ ɻʘʥʪʠʛʪʦʥʘ ʠ ʠʭ ʧʨʠʯʠʥʳ ʠ ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʝʟʥʴ ɻʘʥʪʠʛʪʦʥʘ, ʧʨʠʟʥʘʢʠ, ʩʠʤʧʪʦʤʳ, ʭʦʨʝʷ, ʤʫʪʘʮʠʷ, ʮʠʪʦʟʠʥ, 

ʘʜʝʥʠʥ, ʛʫʘʥʠʥ, ʥʝʡʨʦʥ, ʜʝʬʝʢʪʥʳʡ ʛʝʥ, ʘʫʪʦʬʘʛʠʷ, ʧʦʩʣʝʜʩʪʚʠʷ. 

 

Huntingtonôs disease is a progressive brain disorder that causes uncontrolled 

movements, emotional problems, and loss of thinking ability (cognition). 

Adult-onset Huntingtonôs disease, the most common form of this disorder, 

usually appears in a personôs thirties or forties. Early signs and symptoms can include 

irritability, depression, small involuntary movements, poor coordination, and 

problematic learning new information or making decisions. Many people with 

Huntingtonôs disease develop involuntary jerking or twitching movements known as 

chorea. As the disease progresses, these movements become more pronounced. Affected 

individuals may have trouble walking, speaking, and swallowing.The people with this 

disorder also experience changes in personality and a decline in thinking and reasoning 

abilities. The individuals with the adult-onset form of Huntingtonôs disease usually live 

about 15 to 20 years after the signs and the symptoms begin. 

A less common form of Huntingtonôs disease known as the juvenile form begins 

in childhood or adolescence. It also involves movement problems and mental and 

emotional changes. Additional signs of the juvenile form include slow movements, 

clumsiness, frequent falling, rigidity, slurred speech, and drooling. School performance 

declines as thinking and reasoning abilities become impaired. Seizures occur in 30 

percent to 50 percent of children with this condition. Juvenile Huntingtonôs disease 

tends to progress more quickly than the adult-onset form; the individuals affected 

usually live 10 to 15 years after signs and symptoms appear. 

http://www.wwf.ru/
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Mutations in the HTT gene cause Huntingtonôs disease. The HTT gene provides 

instructions for making a protein called huntingtin. Although the function of this protein 

is unknown, it appears to play an important role in nerve cells (neurons) in the brain. 

The HTT mutation that causes Huntingtonôs disease involves a DNA segment 

known as a CAG trinucleotide repeat. This segment is made up of a series of three DNA 

building blocks (cytosine, adenine, and guanine) that appear multiple times in a row. 

Normally, the CAG segment is repeated 10 to 35 times within the gene. In the patients 

with Huntingtonôs disease, the CAG segment is repeated 36 to more than 120 times. 

The people with 36 to 39 CAG repetition may or may not develop the signs and 

symptoms of Huntingtonôs disease, while the people with 40 or more repeats almost 

always develop the disorder. 

An increase in the size of the CAG segment leads to the production of an 

abnormally long version of the huntingtin protein. The elongated protein is cut into 

smaller, toxic fragments that bind together and accumulate in neurons, disrupting the 

normal functions of these cells. The dysfunction and eventual death of neurons in 

certain areas of the brain underlie the signs and symptoms of Huntingtonôs disease [1]. 

Although there is not yet a cure for Huntingtonôs disease, the research being done 

is encouraging in terms of slowing the progression of the disease. Since Congress 

established the Commission for the Control of Huntingtonôs Disease and Its 

Consequences in 1977, it has provided consistent support for federal research in USA. 

The efforts to understand and reverse Huntingtonôs disease include the following: 

Current Research Efforts for Huntingtonôs Disease 

Basic 

neurobiology 

Investigators in the field of neurobiology ï which encompasses 

the anatomy, physiology, and biochemistry of the nervous 

system ï continue to study the Huntingtonôs gene with an eye 

toward understanding how it causes disease in the human body. 

Clinical 

research 

Neurologists, psychologists, psychiatrists, and other 

investigators are researching potential treatments that will then 

undergo clinical trials in humans. 

Imaging Leading-edge technologies are enabling scientists to understand 

how the defective gene affects brain tissue, body chemistry and 

metabolism. 

Animal 

models 

Research is being done with mice to mimic the human disease 

and test potential treatment modalities [3]. 

  

The study, conducted by researchers at the University of California explains a 

fundamental aspect of how Huntingtonôs disease wreaks havoc within cells and 

provides clear therapeutic opportunities. 

The implications are significant. It is a lead that can be vigorously pursued, not 

just for Huntingtonôs disease, but also for similar neurodegenerative conditions like 

Parkinsonôs disease and maybe even Alzheimerôs disease. 

http://www.medicalnewstoday.com/articles/159552.php
http://www.medicalnewstoday.com/articles/159552.php
http://www.medicalnewstoday.com/info/parkinsons-disease/
http://www.medicalnewstoday.com/articles/159442.php
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In the study, the team focused on PGC-1alpha, a protein which helps regulate the 

production and operation of mitochondria. Neurons have a constant, high demand for 

energy. They are always on the edge for maintaining adequate levels of energy 

production. PGC-1alpha regulates the function of transcription factors that promote the 

creation of mitochondria and allow them to run at full capacity. 

In a mouse model of Huntingtonôs disease, the researchers found that elevated 

levels of PGC-1alpha virtually eliminated the misfolded proteins that cause 

Huntingtonôs disease. 

PGC-1alpha in particular impacted expression of another protein that is crucial 

for autophagy. However, for neurons that need to last a lifetime, self-renewal is crucial 

for survival. Autophagy is a process whereby healthy cells degrade, recycling old, 

unneeded or dangerous particles and products, such as oxidative, damaging molecules 

generated by metabolism. Why should PGC-1alpha co-activation be linked to enhanced 

autophagy pathway function? Considering that PGC-1a promotes mitochondrial 

biogenesis and increased mitochondrial metabolic activity, the up-regulation of 

mitochondrial number and mass required to achieve higher energy production likely 

results in a proportionately greater accumulation of damaged mitochondria that need to 

be turned over. Consequently, enhanced autophagy-lysosome pathway function would 

be required to accommodate this increased need for mitochondrial turnover via 

autophagy, a process known as mitophagy. 

PGC-1alpha drives this pathway through another protein called transcription 

factor EB or TFEV. Scientists were unaware of this connection before, because TFEB is 

a relatively new player, though clearly emerging as a leading actor. The researchers 

discovered that even without PGC-1alpha induction, TFEB can prevent huntingtin (Htt) 

aggregation and neurotoxicity. 

The researchers crossbred the mice with Huntingtonôs disease with the mice that 

generated elevated levels of PGC-1alpha and found that they showed significant 

improvement. According to the researchers, the generation of misfolded proteins was 

essentially eliminated and the mice behaved normally. 

Both PGC-1alpha and TFEB provide two new therapeutic targets for 

Huntingtonôs disease [4]. 

A new study published on the 26th November 2013 in the open access 

journal PLOS Biology, identifies a new target in the search for therapeutic interventions 

for Huntingtonôs disease. 

Nuclear huntingtin aggregates have been found to interfere with the transcription 

of many genes, and the previous work has shown beneficial effects for Huntingtonôs 

disease of inhibiting a family of enzymes that are normally thought to regulate 

transcription ï the histone deacetylases, or HDACs. However, humans have eleven 

different HDAC enzymes, and it has been uncertain exactly which HDAC needs to be 

inhibited to see these benefits. 

The study has pinpointed just one of these enzymes as the target ï HDAC4 ï but 

with an intriguing twist; everything is happening in the cytoplasm, not the nucleus, and 

HDAC4ôs classic role in transcription has little to do with it. 

The researchers noted that the HDAC4 protein naturally contains a region that, 

like mutant huntingtin, is rich in the amino acid glutamine. They show that HDAC4 can 

associate directly with huntingtin protein in a manner that depends on the length of the 

http://www.medicalnewstoday.com/articles/159552.php
http://www.medicalnewstoday.com/articles/159552.php
http://www.medicalnewstoday.com/articles/159552.php
http://www.medicalnewstoday.com/articles/159552.php
http://www.plosbiology.org/article/info%3Adoi%2F10.1371%2Fjournal.pbio.1001717
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glutamine tracts, but that this association between HDAC4 and huntingtin occurs in the 

cytoplasm of nerve cells in the mouse brain, and ï surprisingly ï not in the nucleus, 

where HDAC4 is known to have its transcriptional role. 

Researchers did their work in an aggressive disease mouse model of Huntingtonôs 

disease ï the gold standard model for this type of study. They find that halving the 

levels of HDAC4 in the cells of Huntingtonôs disease mice can delay the aggregation of 

huntingtin in the cytoplasm, thereby identifying a new route to modulating the toxicity 

of mutant huntingtin protein. Crucially, reducing HDAC4 levels can also rescue the 

overall function of nerve cells and their synapses, with corresponding improvements 

seen in coordination of movement, neurological performance and the lifespan of the 

mice. In agreement with the cytoplasmic association between HDAC4 and huntingtin, 

this all happens without any obvious improvement in the defective gene transcription in 

the nucleus. 

There are currently no disease-modifying therapeutic treatment medications 

available for Huntingtonôs disease. It is still very early days and it is important to note 

that the medical applications of any therapy arising from this study have not been 

studied in a clinical setting and are far from clear. However, one broad-brush HDAC 

inhibitor, suberoylanilide hydroxamic acid (SAHA) had previously been shown to 

improve movement defects in preclinical tests in this mouse model. The authors have 

shown in a related publication that, in addition to inhibiting HDAC enzyme function, 

SAHA decreases levels of the HDAC4 protein. Therefore it is hoped that the 

development of HDAC4-targeted compounds may be a promising strategy in improving 

the lot of Huntingtonôs disease patients [5]. 

In another study, led by the University of Leicester in the United Kingdom, the 

researchers stopped the development of neurodegeneration linked to Huntingtonôs 

disease by targeting a specific enzyme ï kynurenine 3-monooxygenase, KMO ï in fruit 

flies. The team directly manipulated metabolites in the kynurenine 3-monooxygenase 

(KMO) cellular pathway with drugs in order to manipulate the symptoms the flies 

displayed.  

This work provides the first genetic and pharmacological evidence that inhibition 

of a particular enzyme ï kynurenine 3-monooxygenase (KMO) ï is protective in an 

animal model of this disease, and the researchers have also found that targeting other 

points in this cellular pathway can improve Huntingtonôs disease symptoms in fruit 

flies. 

This work provides important confirmation of kynurenine 3-monooxygenase 

(KMO) inhibition as a potential therapeutic strategy for these individuals. As many 

kynurenine 3-monooxygenase (KMO) inhibitors are available, and more are being 

developed, it is hoped that such compounds can ultimately be tested in clinical trials for 

this as well as other neurodegenerative disorders [2]. 

The researchers that contributed to the studies plan to continue their efforts, 

targeting the enhancement and development of medical intervention in Huntingtonôs 

and other neurodegenerative disorders.  
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COLLIE EYE ANOMALY  
Dubinnik A.O. (Kharkiv)   

Language supervisor: Lastovka Ch.I. 
Summary:  Collie eye anomaly (CEA) is a genetic eye disease, which affects several breeds of 

similar origin known since the middle of the last century. Affected individuals show a wide range of 

severity, ranging from chorioretinal hypoplasia and coloboma to retinal detachment and intraocular 

hemorrhage. Its prevalence in affected breeds is found to be very high in some breeds and quite low in 

others.  

Key words: Canine inherited ocular disease, chorioretinal hypoplasia, collie eye anomaly,  

coloboma, genetic test. 

ɸʥʦʪʘʮʽʷ: ɸʥʦʤʘʣʽʷ ʦʯʝʡ ʢʦʣʣʽ ʮʝ ʛʝʥʝʪʠʯʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʯʝʡ, ʢʦʪʨʝ ʚʨʘʞʘʻ ʜʝʢʽʣʴʢʘ 

ʧʦʨʽʜ ʟʽ ʩʭʦʞʠʤ ʧʦʭʦʜʞʝʥʥʷʤ, ʚʽʜʦʤʝ ʟ ʩʝʨʝʜʠʥʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɺʨʘʞʝʥʽ ʦʩʦʙʠʥʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʷʞʢʦʩʪʽ, ʱʦ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ ʭʦʨʽʦʨʝʪʽʥʘʣʴʥʦʾ ʛʽʧʦʧʣʘʟʽʾ ʽ 

ʢʦʣʦʙʦʤʠ ʜʦ ʚʽʜʪʦʨʛʥʝʥʥʷ ʩʽʪʢʽʚʢʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʦʯʥʦʾ ʢʨʦʚʦʪʝʯʽ. ɰʾ ʧʦʰʠʨʝʥʥʷ ʜʫʞʝ ʰʠʨʦʢʝ ʫ 

ʜʝʷʢʠʭ ʫʨʘʞʝʥʠʭ ʧʦʨʦʜʘʭ, ʘ ʫ ʽʥʰʠʭ ʜʦʚʦʣʽ ʥʠʟʴʢʝ.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɸʥʦʤʘʣʽʷ ʦʯʝʡ ʢʦʣʣʽ, ʛʝʥʝʪʠʯʥʠʡ ʪʝʩʪ, ʢʦʣʦʙʦʤʘ, ʩʧʘʜʢʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʦʯʝʡ ʩʦʙʘʢ,  ʭʦʨʽʦʨʝʪʽʥʘʣʴʥʘ ʛʽʧʦʧʣʘʟʽʷ.  

ɸʥʥʦʪʘʮʠʷ: ɸʥʦʤʘʣʠʷ ʛʣʘʟ ʢʦʣʣʠ ʵʪʦ ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʛʣʘʟ, ʢʦʪʦʨʦʝ ʧʦʨʘʞʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʦʨʦʜ ʩʭʦʞʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠʟʚʝʩʪʥʦʝ ʩ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ʇʦʨʘʞʝʥʥʳʝ 

ʦʩʦʙʠ ʧʦʢʘʟʳʚʘʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʳʝ ʢʦʣʝʙʣʶʪʩʷ ʦʪ ʭʦʨʠʦʨʝʪʠʥʘʣʴʥʦʡ 

ʛʠʧʦʧʣʘʟʠʠ ʠ ʢʦʣʦʙʦʤʳ ʜʦ ʦʪʪʦʨʞʝʥʠʷ ʩʝʪʯʘʪʢʠ ʠ ʚʥʫʪʨʠʛʣʘʟʥʦʛʦ ʢʨʦʚʦʪʝʯʝʥʠʷ. ɽʸ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʯʝʥʴ ʰʠʨʦʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʨʘʞʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʘ ʚ ʜʨʫʛʠʭ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʝ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʥʦʤʘʣʠʷ ʛʣʘʟ ʢʦʣʣʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʩʪ, ʢʦʣʦʙʦʤʘ, ʥʘʩʣʝʜʩʪʚʝʥʥʦʝ 

ʛʣʘʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩʦʙʘʢ, ʭʦʨʠʦʨʝʪʠʥʘʣʴʥʘʷ ʛʠʧʦʧʣʘʟʠʷ.  

 

Collie eye anomaly (CEA) is a congenital inherited ocular disorder in dogs of 

herding and other related breeds. It is a non-progressive complex trait, the pattern of 

chorioretinal and scleral development disturbance of which manifests variably between 

individuals. It is characterized by regional hypoplasia of the choroid, and coloboma of 

differing severity between affected individuals.  

Collie eye anomaly was first described in the middle of the twentieth century in 

Europe and since then its presence has been well known by breeders and researchers 

and quite a lot of study has gone into understanding the disease. This anomaly has 

historically been called posterior scleral ectasia and posterior staphylomas and still 

today there are differing opinions on the most correct name for this anomaly [8]. 

Because of the individual difference the true extent of the disease and its spread in the 

affected breeds has never been fully known or its significance properly acknowledged. 

The disease has been somewhat problematic with regards to breeding. Not only does it 

http://www.ncbi.nlm.nih.gov/pubmed/18466116?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18466116?dopt=Abstract
http://www.hdac.org/features/article
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cause blindness in a small number of affected individuals, but also due to the ògo 

normalò phenomenon which causes the window to correctly diagnose the anomaly to be 

fairly short. Also, the fact that not all individuals are severely affected with lack or loss 

of vision has led some breeders and breed clubs to consider breeding restrictions to be 

unnecessary [2].  

Even though the anomaly is named after collies, it affects not only the collie 

breeds. The most commonly affected by the anomaly breeds are in one or another way 

related, and they most likely inherited the anomaly from a common ancestor further 

back. The mutation prevalence varies in different breeds and the obtained from Optigen 

current status is: 72% in Rough Collie, 62% in Smooth Collie, 60% in Longhaired 

Whippet, 52% in Shetland Sheepdog, 35% in Border Collies, 30% in Lancashire Heeler, 

18% in Nova Scotia Duck Tolling Retriever and 15% in Australian Shepherd [8]. The 

percentage includes carriers and affected dogs. The Optigen statistics includes only the 

dogs that were tested in their lab, but not in the others and not of the tested dogs' 

offspring. Thus, the real status is rather hard to find out. 

CEA involves deformation of the vascular and fibrous layers of the eye and causes 

four different clinical manifestations (from the mildest to the most severe): chorioretinal 

hypoplasia, coloboma, retinal detachment and intraocular hemorrhage. Other defects 

were originally thought to be a part of CEA, including microphtalmia, corneal opacity 

and retinal folds, but have later been shown to not be a part of the anomaly [8]. These 

lesions are usually not symmetrical between the eyes.  

Chorioretinal hypoplasia is seen in almost all cases of disease, it is present at birth, 

and does not change with age. Here the chorioid hasnôt developed normally and gaps 

lacking in pigment in the chorioid can be seen, usually lateral to the optic disc; 

unusually formed vasculation, retinal vascular tortuosity can also be seen. Authors 

differ in their usage of either chorioretinal dysplasia or chorioretinal hypoplasia, 

dysplasia being an abnormality in development of tissue and hypoplasia is 

underdevelopment of tissue; experts seem to differ on this fact as it seems it is not fully 

understood if this is caused by underdevelopment or abnormal development. Also there 

are different opinions on the involvement of the retina and the names chorioidal and 

chorioretinal can be found in different literatures [8]. 

Coloboma are a genetic ocular defect characterized by maldevelopmental of the 

eyelid, iris, lens, retina or optic nerve. Typical colobomas develop secondary 

incomplete closure of the optic fissure, and atypical colobomas develop secondary to a 

lack of tissue induction [3]. Small coloboma do not normally give problems but big 

ones can give visual problems, retinal detachment and intraocular hemorrhage. 

Retinal detachment results in reduced vision or even blindness. Retinal detachment 

can affect either a local area or the entire retina, and is then only attached at the optic 

disc where the optic nerve leaves the eye. This can both occur spontaneously in adults 

or be present at birth and the animal is blind in the affected eye [8]. 

Intraocular bleeding can also occur when the retina detaches, and is not considered 

a basic part of CEA but a result of the anomaly. Through a rupture of the small vessels 

of the eye the eyeball can be filled with blood. The blood is unlikely to be cleared once 

the bleeding has started but it will usually not result in increased ocular pressure and 

therefore it isnôt painful for the dog [8]. 
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The most interesting and mysterious thing about CEA is the so called 'go normal' 

phenomenon. This is where animals that have been diagnosed clinically affected when 

they are puppies appear normal when examined as adults [8]. That happens due to the 

pigment filling the back of a young puppyôs eye and obscuring areas of choroidal 

hypoplasia, making the defect impossible to detect upon ophthalmic exam. Thus, the 

dogs who 'went normal' can give affected offspring when used in breeding. 

A group of researchers at Cornell University and Fred Hutchinson Cancer 

Research Center took on the task of researching the genetic defect that causes Collie 

Eye Anomaly. Their work showed that the disease is caused by an autosomal recessive 

mutation on chromosome number 37. Their work further showed that both the mild and 

severe form stem from the same mutation in all tested cases and that all affected 

individuals were homozygous for the same mutant gene [7]. The reason for the 

difference in severity is not fully understood. It is though likely that there are other 

genes acting as modifiers that influence CEA gene expression [6]. 

The test itself is a PCR test, which stands for polymerase chain reaction. The PCR 

test is a fast and relatively inexpensive test that amplifies the desired DNA strand in 

only a few hours. With this test it is now possible to test all individuals of the affected 

breeds to find their genetic status which is of great help to find the affected animals that 

ñwent normalò.  

In Barnettôs and Stadeôs article (1979) on CEA in the Shetland Sheepdog they 

found an interesting family line of Shetland Sheepdogs that had been linebred for 

several generations. This particular line had kept an old type appearance, having large 

circular eyes and a domed scull, and they had apparently no signs of CEA in any of the 

tested dogs, or indeed of any other ocular anomaly [8]. This does in fact pose an 

interesting question, is there any correlation between the preferred head and eye shape 

and the prevalence of CEA in the affected breeds. For the Rough and Smooth Collies 

and the Shetland Sheepdog their standard calls flat sculls and a head shape resembling a 

blunt wedge and medium sized eyes of almond shape [4]. For the Border Collie and 

Australian Sheepdog their standards call for wider and more domed sculls and 

somewhat larger eyes [4].  So, it is possible that the preferred head and eye shape 

phenotype is associated with the CEA disease status.  

The existence of a genetic test makes breeding of the affected breeds easier, as the 

knowledge of the genetic status of the breeding animals gives breeders a chance to use 

the information and choose accordingly which dogs to mate. In Figure 1 all possible 

genetic combination are shown. It can be seen, that mating two homozygous normal, or 

clear (+/+), animals gives 100% clear offspring, which is an ideal situation. 

Unfortunately, in some breeds, like Smooth and Rough Collies, the percentage of 

carriers and affected animals is too high and excluding all affected animals from 

breeding would most likely result in a whole other batch of problems. This effect is 

called a genetic bottleneckand would likely result in a huge loss of valuable genetic 

material. Such loss of diversity might be so devastating for these breeds that they might 

not survive it. If its other qualities are such that they outweigh the presence of CEA it 

might very well be valuable to use an affected individual in breeding.  
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               Parent II 

Parent I 

+/+ 

(clear) 

+/- 

(carrier) 

-/- 

(affected) 

+/+ 

(clear) 

100% +/+ (clear) 50% +/+ (clear) 

50% +/- (carrier) 

100% +/- (carrier) 

+/- 

(carrier) 

50% +/+ (clear) 

50% +/- (carrier) 

25% +/+ (clear) 

50% +/- (carrier) 

25% -/- (affected) 

50% +/- (carrier) 

50% -/- (affected) 

-/- 

(affected) 

100% +/- (carrier) 50% +/- (carrier) 

50% -/- (affected) 

100% -/- (affected) 

 

Figure 1. Possible genetic combinations 

The desirable breedings are the ones which have at least one parent that is Normal 

by the DNA test. All other breedings are at risk of producing pups affected with CEA 

[6]. The FCI International Breeding Strategies states that results from DNA tests for 

inherited diseases should be used to avoid breeding diseased dogs, not necessarily to 

eradicate the disease. Dogs shown to be carriers (heterozygote) for a recessive inherited 

disease should only be bred to a dog that is proven not to carry the allele for the same 

disease' [5].  

Thus, CEA has for a long time posed a challenge to breeders of the affected breeds. 

A big diversity of clinical manifestations along with the ñgo normalò phenomenon, as 

well as the limited number of adversely affected individuals, posed a problem with 

defining the mode of inheritance. Nowadays, the existence of the genetic test is an 

invaluable tool for breeders who can today know the genetic status of their breeding 

animals and all the offspring they breed. Even with what is known today there is still 

some way to go before all that is important about CEA is known, and there is ample 

room for future research into the subject. 
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QUALITATIVE IDENTIFICATION O F COBALT (II) -ION IN A SOLUTION  
AND ITS QUANTITATIVE DETERMINATION WITH  

PERMANGANOMETRIC TITRAT ION  
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Language supervisor: Matviychuk O.M. 
Summary: The problems of qualitative and quantitative determination of cobalt (II) in solution 

are discussed in this article. Relevance of the study lies in the fact that the salts of this element are 

highly toxic and have a carcinogenic effect, so the careful monitoring of cobalt in drinking water is 

necessary (MAC 0.01 g/l). The aim is to choose the most selective qualitative reactions and a method 

of the redox titration to detect and establish the exact concentration of cobalt ions. 

Key words: cobalt, permanganometry, qualitative reactions, titration. 

ɸʥʦʪʘʮʽʷ: ɺ ʮʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʠ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽʦʥʽʚ 

ʢʦʙʘʣʴʪʫ (ɯɯ) ʫ ʨʦʟʯʠʥʽ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʦʣʽ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʘʶʪʴ 

ʚʠʩʦʢʫ ʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʠʡ ʝʬʝʢʪ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʝʪʝʣʴʥʠʡ ʢʦʥʪʨʦʣʴ 

ʚʤʽʩʪʫ ʢʦʙʘʣʴʪʫ ʫ ʧʠʪʥʽʡ ʚʦʜʽ (ʇɼʂ 0.01 ʛ/ʣ). ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʚ ʧʽʜʙʽʨ ʥʘʡʙʽʣʴʰ ʩʝʣʝʢʪʠʚʥʠʭ 

ʷʢʽʩʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʤʝʪʦʜʫ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʪʠʪʨʫʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ ʢʦʙʘʣʴʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʙʘʣʴʪ, ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʽʷ, ʪʠʪʨʫʚʘʥʥʷ, ʷʢʽʩʥʽ ʨʝʘʢʮʽʾ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʢʦʙʘʣʴʪʘ (II) ʚ ʨʘʩʪʚʦʨʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʦʣʠ 

ʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʠ ʠʤʝʶʪ ʢʘʥʮʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪ, ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ (ʇɼʂ 0.01 ʛ/ʣ). ʎʝʣʴʶ 

ʨʘʙʦʪʳ ʷʚʣʷʣʩʷ ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʩʝʣʝʢʪʠʚʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʮʠʡ ʠ ʤʝʪʦʜʘ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ 

ʢʦʙʘʣʴʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ, ʢʦʙʘʣʴʪ, ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠʷ, ʪʠʪʨʦʚʘʥʠʝ. 

 

Cobalt is one of the most important trace elements for animals and humans. In the 

form of vitamin B12 (cobalamin), it plays a number of crucial roles in many biological 

functions. Cobalamin is necessary for DNA synthesis, formation of red- blood cells, 

maintenance of the nervous system, growth and development of children.  

But at the same time, the excess of cobalt is harmful for a human. The LD50 value 

for soluble cobalt salts has been estimated to be between 150 and 500 mg/kg. Thus, for 

a 100 kg person the LD50 for a single dose would be about 20 grams. However, chronic 

cobalt ingestion has caused serious health problems at doses far less than the lethal 

dose. It causes disturbance in maintenance of the cardiovascular system, the thyroid 

gland and the nervous system. Inhalation of dusts of this metal leads to such diseases as 

asthma and pulmonary edema. Cobalt compounds are carcinogenic. The MAC 

(maximum allowable content) of cobalt in the air is 0,5 mg/mį, in the drinking water ï 

0,01 mg/l. 

In connection with high level of the air pollution and the drinking water, 

especially in big cities, the control of the content of cobalt compounds is necessary. 

The aim of the study is to choose the most selective and available qualitative 

reactions that can help to determine the abundance of permissible MAC; selection of the 
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method of the redox titration to detect and establish the exact concentration of cobalt 

ions. 

Qualitative analysis of this cation in the solution was based on choice of the most 

selective reaction with the formation of the characteristically colored complex. 

Interactions with a lot of inorganic reagents were studied, and the methods with proper 

sensitivity were selected. 

The reaction with potassium nitrite in medium of acetic acid consists in the 

formation of yellow precipitate of potassium hexa-nitro-cobaltate (III) K3[Co(NO2)6]. 

Oxidation of Co (II) to Co (III) takes place with the help of NO2
- 
ions. The process can 

be represented by the following reaction: 

Co (NO3)2 + 7KNO2 + 2ʉʅ3ʉʆʆʅ= K3[Co(NO2)6] + 2KNO3 + 2CH3COOK + 

NO + H2O 

The sensitivity of the reaction is about 0,001 mg (Co
2+

)/ml and the presence of 

nickel-ions is allowed. The reaction should be carried out in an acid medium (pH=3). If 

the medium is alkaline cobalt (II) hydroxide is precipitated, if it is more acidic ï 

unstable compound ʅ3[Co(NO2)6] is formed. During the reaction other oxidants and 

reductants should not be in the solution. For example, hydrogen iodide reduces nitrite-

ion to nitric oxide; free iodine is formed and the reagent destructs. Also interaction of 

hexa-nitro-cobaltate (III) with rubidium, cesium or ammonium ions leads to 

precipitation [1]. 

The reaction with ammonium thiocyanate is based on formation of coordination 

complexes as [Co(SCN)]
+
, [Co(SCN)2], [Co(SCN)3]

-
 and [Co(SCN)4]

2-
, which have 

blue coloring [2, p.42-48]. 

ʉʦ
2+ 

+ 4SCN
- 
= [Co(SCN)4]

2-
 

The mixture consisting of diethyl ether and amyl alcohol is added with the aim to 

increase the sensitivity of the reaction (up to 0,003 mg(Co
2+

)/ml). After shaking the 

organic phase solution has blue coloring that is caused by thiocyanate coordination 

complexes. PH of the solution should be about 4-5. The presence of Fe
3+

 leads to 

formation of red colored complex Fe (CNS)3, that masks blue coloring of [Co(SCN)4]
2-
. 

So the reaction in the presence of Fe
3+ 

should be carried out with adding tartaric or 

oxalic acid, alkali metals fluorides, sodium pyrophosphate combining with Fe
3+

 into 

colorless complexes. Ions of Ni (II) can be in the solution [3]. 

The reaction ʉʦ
2+

 with ammonium tetrathiocyanomercurate(II) is the formation 

of dark-blue crystals of cobalt(II) tetrathiocyanomercurate(II) ʉʦ[Hg(CNS)4]. 

ʉʦ
2+

+ [Hg(CNS)4]
2- 
= ʉʦ[Hg(CNS)4] 

The reaction is specific, only ions Fe (III) interfere with the determination, the 

sensitivity is 0,005 mg(Co
2+

)/ml, pH should be less than 7. If Zn
2+

 ions are added to the 

solution, mixed zinc-cobalt (II) precipitate is formed immediately [3, p.237-238]. 

Short comparative characteristic of the reactions mentioned above is given in 

Table 1.  
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Table 1. Comparative characteristic of the qualitative reactions on cobalt(II) ion. 

The reagent Observations The 

sensitivity, 

mg(Co
2+

)/ml 

Conditions 

KNO2 + acetic 

acid 

Yellow 

crystalline 

precipitation 

0.001 Ni
2+

- ions 

do not interfere 

with the 

determination. 

NH4CNS + diethyl 

ether, amyl alcohol 

Blue 

coloring 

0.003 Ni
2+

- ions do 

not interfere 

with the 

determination. 

Fe
3+

 should be 

removed by 

adding tartaric 

or oxalic acid, 

fluorides of 

alkali metals, 

sodium 

pyrophosphate. 

(NH4)2[Hg(CNS)4] Yellow 

crystalline 

precipitation 

0.005  Only Fe
3+

- ions 

do not interfere 

with the 

determination. 

 

Among methods of quantitative determination of cobalt (II) ions in the solution 

the permanganometric titration was considered as a type of a redox titration. 

The permanganometric method is based on reduction of potassium permanganate 

in different mediums. In acid medium (pH<4) permanganate ion attaches five electrons 

and forms manganese (II): 

MnO4
- 
+ 8H

+ 
+ 5e

- 
= Mn

2+ 
+ 4H2O 

Most of the reactions have quite big velocity. But there are some exceptions, for 

example, interaction with oxalic acid is autocatalytic and needs temperature increase: 

5 ʅʆʆʉïʉʆʆʅ + 2ʂʄnʆ4 + 3ʅ2Sʆ4 = 2ʄnSʆ4 + 10ʉʆ2ŷ + ʂ2Sʆ4 + 8ʅ2ʆ. 

Potassium permanganate reduction takes place in weak acid, neutral and weak 

alkali mediums with attaching three electrons and formation of brown precipitate of 

manganese (IV) oxide. In these conditions, for example, cyanide can be oxidized to 

cyanate, sulfide, sulfite and thiosulfate ï sulfate, hydrazine ï to nitrogen. 

MnO4
- 
+ 4H

+ 
+ 3e

- 
= MnO2 + 2H2O 

In alkali solutions permanganate-ion is reducted with the help of one electron 

forming manganite-ion. A lot of organic compounds, such as methanoate, 

formaldehyde, citric acid, acetone, can be determined by this method [4, p. 375-379]. 

MnO4
- 
+ e

- 
= MnO4

2-
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Advantages of the method: the solution of KMnO4 can be used as a titrant in any 

medium; possibility of using the solution of potassium permanganate in acid medium 

for determination of many substances which do not interact with weaker oxidants; 

stoichiometry of most redox titrations; optimal velocity of reactions; opportunity of 

titration without an indicator; the availability of potassium permanganate. But at the 

same time the permanganometric method has some disadvantages: a titrant KMnO4 is 

prepared as a secondary standard ï it is hard to obtain chemically pure potassium 

permanganate; reactions with MnO4
- 

ions should be carried out in strictly definite 

conditions (pH, temperature, etc.), Cl
- 
ions should be removed from the solution [5, p. 

297-298]. 

The determination of cobalt after precipitation as cobalt (III) hydroxide is based 

on quantitative oxidation of cobalt (II) to cobalt (III) by hydrogen peroxide in alkali 

medium. Excess of iron (II) is added to the solution as ammonium iron (II) sulfate and 

unreacted iron (II) is titrated by the solution of potassium permanganate. It is 

represented by following reactions: 

2CoSO4 + 4NaOH + H2O2 = 2Co(OH)3 + 2Na2SO4 

2Co(OH)3 + 2FeSO4 + 3H2SO4 = 2CoSO4 + Fe2(SO4)3 + 6H2O 

10FʝSʆ4+ 2 ʂʄnʆ4 + 8ʅ2Sʆ4 = 2ʄnSʆ4 + 5Fʝ2(Sʆ4)3 + ʂ2Sʆ4 + 3ʅ2ʆ 

Advantages of the method: determination of cobalt in a solution is possible in the 

presence of a small quantities of iron and nickel impurities; such ions as cadmium, zinc, 

calcium, strontium, barium, etc. do not interfere with determination; high accuracy of a 

titration that is conditional on Mohr's salt use (ammonium iron (II) sulfate) ï its 

solutions are stable and are not oxidized by atmospheric oxygen; clear color change 

when the equivalence point is reached. Disadvantages: if the process of boiling has not 

been carried through undecomposed hydrogen peroxide it can react with potassium 

permanganate and give a significant error in the titration. 

The methodology of the experiment. 10 ml of the analyzed solution of cobalt (II) 

sulfate with concentration 0,17 M (that corresponds to 100 mg ʉʦ
2+ 

per aliquot) was 

selected with Mohr's pipette and was put into a conical flask of 250 ml. The solution 

had red coloring. 30 ml of 0,2 M solution of sodium was added ï blue cobalt (II) 

hydroxide precipitated, and 80 ml 3% solution of hydrogen peroxide ï the solution 

foamed and black cobalt(III) hydroxide precipitated. The solution was boiled to remove 

unreacted hydrogen peroxide. 30 ml of 0,1 Eq/l solution of ammonium iron (II) sulfate 

in 6 M sulfuric acid, 15 ml of a 5 M solution of sulfuric acid was put into the flask. 

Mixed. Cooled ï the temperature of the solution had increased due to hydration reaction 

of sulfuric acid and sodium hydroxide. The solution changed its color into yellow-pink 

due to the presence of Fe
2+

and ʉʦ
2+

 ions. Excess of unreacted iron (II) sulfate was 

titrated with 0,1 Eq/l solution of potassium permanganate until pale pink coloring was 

stable for 30 seconds [2]. 

The following results were obtained: an average volume 13.2 ml of the solution 

of potassium permanganate was spent on the titration of 10 ml aliquot of analyzed 

solution. The practical concentration of the cobalt ion was 0.168 mol/l. Relative error of 

the method was 1.18%. 

So, various qualitative reactions were studied and the most optimal ones on such 

parameters as selectivity, availability of reagents and sensitivity were found ï 
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interaction of cobalt ions with ammonium thiocyanate, potassium nitrite and ammonium 

tetrathiocyanomercurate (II).  

The method of the permanganometric titration can be used for determination of 

cobalt ions in the absence of instrument (for example, for potentiometric titration, 

spectrophotometry). The relative error of the experiment does not exceed 1.2%. The 

method is selective, that allows its use for determination of the concentration of cobalt 

in the drinking water. 
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ɸʥʦʪʘʮʽʷ : ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʠʭ 

ʦʨʛʘʥʽʚ ʚ ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʨʦʜʦʚʞʝʥʥʷ ʞʠʪʪʷ ʣʶʜʝʡ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʰʪʫʯʥʠʭ ʦʨʛʘʥʽʚ, ʘ 

ʪʘʢʦʞ ʥʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʽʩʥʫʶʯʠʭ ʽ ʪʘʢʠʭ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘʨʘʟ ʰʪʫʯʥʠʭ ʦʨʛʘʥʽʚ, 

ʨʦʟʛʣʷʥʫʪʽ ʧʝʨʩʧʝʢʪʠʚʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʜʘʥʦʾ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʰʪʫʯʥʽ ʦʨʛʘʥʠ , ʧʦʨʷʪʫʥʦʢ ʞʠʪʪʷ , ʰʪʫʯʥʝ ʩʝʨʮʝ , ʰʪʫʯʥʽ ʥʠʨʢʠ , 

ʰʪʫʯʥʽ ʣʝʛʝʥʽ , ʰʪʫʯʥʘ ʰʢʽʨʘ , 3D ʜʨʫʢ ʰʪʫʯʥʠʭ ʦʨʛʘʥʽʚ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʦʜʣʝʥʠʷ 

ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʠ 

ʠʥʪʝʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʤʝʜʠʮʠʥʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʩʧʘʩʝʥʠʝ ʞʠʟʥʠ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʩʝʨʜʮʝ, 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʯʢʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʣʝʛʢʠʝ, ʠʩʢʫʩʩʪʚʝʥʥʘʷ ʢʦʞʘ, 3D ʧʝʯʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʦʚ 

Summary: The article deals with the advantages and disadvantages of using artificial organs in 

modern medicine for saving lives and ensuring a normal functioning. The development of technologies 

for the creation and integration of artificial organs, the main variety of existing and emerging at the 

moment artificial organs and prospects for further development of this branch of medicine are 

discussed. 

Key words: artificial organs, saving lives, artificial heart, artificial kidney, artificial lung, 

artificial leather, 3D printing of artificial organs. 
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     Along with the shift in emphasis to developing future innovations that enhance 

quality of life, there is a growing need for those devices that keep patients alive. 

Artificial organs and organ assist devices represent such lifesaving technologies. 

Jºrg Vienken 

      An artificial organ is a man-made device that is implanted or integrated into a 

human to replace a natural organ, for the purpose of restoring a specific function or a 

group of related functions so the patient may return to a normal life as soon as it is 

possible.  

     Technology has improved hugely since the Jarvik-7, which was powered by a large 

console that made it impossible for patients to leave the hospital. Doctors have yet to 

develop a true replacement for the real thing. And with the worldwide number of 

patients in need of a transplant far exceeding the small number of available donors, the 

need for a longer-lasting alternative certainly hasnôt gone away. There is a considerable 

lack of donor organs now, and patients around the world face terrifying waitlists for 

organ transplants. In the USA, more than 108,500 patients with malfunctioning organs 

are listed on the list for organ transplantation in 2010, including heart, kidney, liver, 

lungs, pancreas and cornea, exceeding the number of patients on the waiting list from 

1990 by 5 times. The waiting time for a liver transplant averages 26 months; for a lung, 

it can be nearly three years.  

So, there is  a number of reasons to construct and install an artificial organ, an 

extremely expensive process initially, which may entail many years of ongoing 

maintenance services not needed by a natural organ, might include: 

1. Life support to prevent imminent death while awaiting a transplant; 

2. Dramatic improvement of the patientôs ability for self-care; 

3. Improvement of the patientôs ability to interact socially; 

4. Cosmetic restoration after cancer surgery or an accident. 

      Already, researchers are developing bioartificial organs that can keep patients with 

serious organ failure alive and functioning for years. For now, the goal is to keep 

patients alive until they can receive a real organ, but one day, patients may be able to 

live for long periods of time with artificial hearts or kidneys. 

      óIn the late 1990s, people started working on developing organs using a tissue-

engineering approach, and everybody thought in the next 10 years we would be growing 

all organs,ô said Dr Alex Seifalian, professor of nanotechnology and regenerative 

medicine at University College London (UCL), who was the scientific lead on the 

bionic man project. 

     óThey were trying to simulate what nature is; trying to grow, for example, a nose or 

ear; trying to make exactly the same cartilage and grow cells on some bio-absorbable 

material that disappears to leave the cartilage, and that will be placed in the patient.ô But 

scientists, including Seifalian, have encountered problems with this approach. óIn 1997 

we had a grant to develop artificial arteries with tissue engineering,ô he said. óIn animals 

it worked very well and then when we went to humans it just didnôt work very well 

because the people who needed arteries were over 50 years old, their cells werenôt 

growing, theyôd get infections.ô The other problem was making the technology 

commercially viable: growing organs in a lab is a costly, time-consuming process and 

Seifalianôs collaborator company pulled out. So, one of the key problems with artificial 

http://en.wikipedia.org/wiki/Organ_(anatomy)
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organs is ensuring biocompatibility, the ability of materials to provide a good 

environment for living cells to grow and function around them. 

     Proponents of biological organ replacements have recently been encouraged by the 

development of 3D tissue printing, which offers the tantalising possibility that we might 

build organs mechanically, layer by layer ð a much faster process than growing them 

in the lab. But printing complex internal organs like the liver or heart is still some way 

off, and the technology will face similar issues to traditional tissue engineering when it 

comes to implanting. In the meantime, some scientists are pursuing a different 

approach, combining biological tissue with synthetic materials and/or mechanical and 

electronic components to create what could be called hybrid or even cyborg organs, 

which are more easily manufactured, longer lasting and more successful once implanted 

into the body. 

     Let's take a look at artificial organs you can use today, and what's in store for the 

future. 

Brain 

     "Brain pacemakers" are used to treat people who suffer from epilepsy, Parkinson's 

disease, major depression and other diseases. The pacemaker is a medical device that is 

implanted into the brain to send electrical signals into the tissue. Pacemakers may also 

be implanted outside the brain, on or near the spinal cord, and around cranial nerves [1]. 

Ear 

    A cochlear implant (CI) is a surgically implanted electronic device that provides a 

sense of sound to a person who is profoundly deaf or severely hard of hearing. The 

quality of sound is different from natural hearing, with less sound information being 

received and processed by the brain. However, many patients are able to hear and 

understand speech and environmental sounds. Newer devices and processing-strategies 

allow recipients to hear better in noise, enjoy music, and even use their implant 

processors while swimming. 

     As of December 2010, approximately 219,000 people worldwide have received 

cochlear implants. The vast majority are in developed countries due to the high cost of 

the device, surgery and post-implantation therapy [1]. 

Heart 

     If you want a mechanical ticker now, don't get too attached to it because it's only 

temporary. Internal artificial hearts such as the AbioCor exist today, but because of the 

tendency to form stroke-inducing blood clots, they're limited to heart patients waiting 

around for organ transplants. 

     Scientists are aiming for a miniaturized artificial heart controlled by minuscule 

processors that determine how quickly the heart needs to beat. It will be equipped with 

sensors that detect artery blockage and will notify its patient and the doctor of any 

impending malfunctions [3]. 

Liver 

     Of the 16,000 people waiting for liver transplants, there are only about 6,500 

transplantable livers available each year. Researchers are developing ELAD, 

an Extracorporeal Liver Assist Device that resides outside the body. Mimicking a 

normal liver, it cleanses the blood of toxins and waste, and produces albumin and 

clotting factors. It's not all artificial, though, with the secret sauce inside being 

"immortalized human liver cells," interlaced with tiny tubes through which the patient's 

http://en.wikipedia.org/wiki/Epilepsy
http://en.wikipedia.org/wiki/Parkinson%E2%80%99s
http://en.wikipedia.org/wiki/Parkinson%E2%80%99s
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http://en.wikipedia.org/wiki/Hearing_impairment#Diagnosis
http://www.abiomed.com/products/heart_replacement.cfm
http://intermountainhealthcare.org/services/medicalgroup/clinics/physicianclinics/utahheart/aboutus/Pages/News.aspx?NewsID=276
http://www.vitaltherapies.com/
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blood flows. The current technology offers a temporary replacement for the liver while 

a awaiting a donor [1]. 

Hand 

     Today's artificial hands have come a long way from the days of Captain Hook. Using 

what's called myoelectric linking, the prosthetic limb picks up electrical impulses from 

remaining muscle fibers on the arm, transmitting those impulses to articulating fingers 

and a thumb. They're attached to the stub by suction, belts or cuffs, and some can be 

expensive, costing upwards of $35,000. More reasonably priced is the i-Limb, an 

$18,000 artificial hand with articulating fingers and thumb, each with its own motor [1]. 

Lungs 

     About the closest you'll get to an artificial lung today is a clunky heart-lung machine 

next to your hospital bed. These ECMO (extracorporeal membrane oxygenation) 

machines are designed for temporary use, while a patient recovers from infections or 

trauma. 

     Scientists are concentrating on a dual-function device that pumps blood and 

oxygenates it at the same time, similar to an internal heart/lung machine.[1] 

Skin 

     Artificial skin is skin grown in a laboratory. It can be used as skin replacement for 

people who have suffered skin trauma, such as severe burns or skin diseases, or other 

purposes. 

     Synthetic skin was invented by John F. Burke, chief of Trauma Services in 

Massachusetts General Hospital and Ioannis V. Yannas, a chemistry professor at 

Massachusetts Institute of Technology, Cambridge, Massachusetts. In the 1970s, they 

created a polymer with collagen fibers and sugar molecules. A small porous was 

formed. When the porous was placed on the wound, skin cells around it seemed to 

encourage a faster healing process. This allowed the healing process to continue at a 

much faster rate. They also created a skin from shark cartilage and cowhide. When this 

skin dried and was sterilized, it could be made into a thin membrane in which materials 

could pass through like with the original dermis. Silicon was then added to create a 

protective top layer to represent the epidermis.  

     In the late 1970s, medical researchers began experimenting with sheets of artificial 

skin that could be permanently grafted onto patients who have no other options. Two 

Boston surgeons discovered a successful new artificial skin design in 1981 that is 

known as Integra. Instead of replicating the function of healthy skin, Integra ñtricksò 

real skin cells into growing a new dermis, which would replace the damaged dermis [2]. 

     What are the future perspectives? Artificial organs will help keep patients with organ 

failure alive. Production of such medical devices under the premises of economy-of-

scale will help make artificial organs available for larger patient cohorts as already 

shown for the artificial kidney. New developments on organ printing and thereby 

providing three dimensional arrangements of functioning tissues and blood vessels are 

promising techniques for further improvements. Bioengineers currently work on 

regenerating organs from tissue by using stem cells and appropriate 3D-biodegradable 

scaffolds. An organ fabricated from the recipientôs own cells could be made to order 

and would not face the risk of immune rejection. ñThese organs would be available on 

demand and thereby overcome donor organ shortage,ò says Harvard Medical Schoolôs 

Harald Ott. 
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     So, the question of the development and application of artificial organs is quite 

controversial. There is no single point of view on this issue. No single technology of 

production and development in this area, which has a positive effect on the development 

of biological science. The question about the future of artificial organs remains 

controversial. But the main conclusion can be done now ï the technology of artificial 

organs in the near future may become a serious competitor to the transplantation in the 

noble cause of the incurable patientsô the lifesaving. 
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Summary: The purpose of this article is to show the readers, that betting is not only one more 
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ɸʥʦʪʘʮʽʷ: ʄʝʪʘ ʧʦʜʘʥʦʾ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʯʠʪʘʯʝʚʽ,ʱʦ ʩʪʘʚʢʠ ʥʘ 

ʩʧʦʨʪ ʮʝ ʥʝ ʧʨʦʩʪʦ ʱʝ ʦʜʠʥ ʚʠʜ ʨʦʟʚʘʛ,  ʘ  ʩʢʣʘʜʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ , ʷʢʫ ʛʨʘʚʝʮʴ ʧʦʚʠʥʝʥ 

ʨʦʟʫʤʽʪʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʊʘʢʦʞ ʷ ʥʘʧʠʩʘʚ ʜʝʢʽʣʴʢʘ ʧʦʨʘʜ ʜʣʷ ʛʨʘʚʮʽʚ-ʧʦʯʘʪʢʽʚʮʽʚ, 

ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʫʥʠʢʥʫʪʠ ʜʦʜʘʪʢʦʚʠʭ ʛʨʦʰʦʚʠʭ ʚʪʨʘʪ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʫʢʤʝʢʝʨʩʴʢʘ ʩʪʨʽʯʢʘ, ʡʤʦʚʽʨʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪʠ, ʧʦʨʘʜʠ, ʩʪʘʚʢʠ. 

ɸʥʥʦʪʘʮʠʷ: ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʯʠʪʘʪʝʣʶ, ʯʪʦ ʩʪʘʚʢʠ ʥʘ 

ʩʧʦʨʪ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʦʯʝʨʝʜʥʦʡ  ʚʠʜ ʨʘʟʚʣʝʯʝʥʠʷ, ʘ ʩʣʦʞʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ 

ʠʛʨʦʢ ʜʦʣʞʝʥ ʧʦʥʠʤʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʝʸ ʦʩʦʙʝʥʥʦʩʪʠ. ʊʘʢʞʝ ʷ ʥʘʧʠʩʘʣ ʥʝʩʢʦʣʴʢʦ ʩʦʚʝʪʦʚ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʠʛʨʦʢʦʚ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʧʦʪʝʨʴ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʫʢʤʝʢʝʨʩʢʘʷ ʣʝʥʪʘ, ʚʝʨʦʷʪʥʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʦʚʝʪʳ, ʩʪʘʚʢʠ. 

 

      Betting appeared a long time ago.  People in ancient Rome bet on gladiatorsô fights. 

But even before that people had bet to win several coins or some valuable things. 

Sometimes other people were called upon as referees to ensure a fair play. Those 

middlemen received a reward for their job from the betting parties.  These middlemen 

are called bookmakers today. 

      The principle idea of sport betting is quite simple. You bet at the bookmakerôs office 

on the result of the sport event chosen by you. Every outcome has its own odds to be set 

in bookmakersô opinion depending on the probability of any outcome. If the bet wins 

you are going to receive a profit. Otherwise the profit goes to the bookmaker and you 

get a naught. 

 Many betters especially beginners consider betting to be quite simple. As a 

matter of fact, they are mistaken like that fact that a favorite always wins a victory over 

an outsider. 
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It should be understood that a lot of factors affect the outcome of a sport event. 

  These factors are as follows: physical fit, their motivation, the place where the event is 

held (home or in guest), the weather, etc. The factors like that should   be taken into 

consideration in sport betting by all means. Otherwise you will never do well in this 

field.  

The Internet betting is gaining popularity today. The reason is that one doesnôt 

have to go somewhere to bet. It is enough to register at one of numerous betting 

companies. Bookmakersô sites work 24 hours 7 days a week and offer a wide range of 

sport events to bet. 

The people who are going to take betting seriously must be  experts at least in 

one kind  of sport and be able to analyze a sport event and know how to manage their 

money.  This knowledge and these skills will ensure successful betting [1]. 

I would like to begin with what every gambler starts: a betting chart (a list of 

games and odds). The first question I had when I looked at a betting chart was how a 

bookmaker defines all this huge amount of odds.  

The purpose of  betting shops operation is only to derive profit. In spite of a widely 

spread opinion, the bookmaker's profit does not depend upon the amount of lost bets, 

but on the correctly calculated odds.  What does the word "correctly" mean? It means 

that the bookmaker must make profit even in case of the most unexpected outcome. 

Let us consider how the odds are set. First, the analytics calculate teams' chances to 

win or loose. This is done in numerous ways which may be devided into two sets: 

analytic and heuristic.  

Analytic ones are mostly statistics and mathematics (the probability theory), and 

heuristic ones are experts' estimates. The probabilities of outcomes are defined by 

combining the acquired results. Let us assume that the analytics and experts got the 

following data:  

1
st
 team's 

victory 

     

Draw 

2
nd

 team's 

victory  
55% 30% 5% 

 

When converting the probabilities into odds we divide 1 by the probability, e.g. 

1/0.55=1.82, and get the following: 

 

V1 ʍ V2 
1.82 3.33 6.67 

 

These are "true chances" but these odds will never be on the betting chart, because 

in this case the bookmaker will not make profit. On the chart these odds will roughly 

look like this:   

 

 

         

        V1 ʍ V2 
1.70 3.00 6.00 



 81 

And when talking about probabilities we will have:  

 

V1 ʍ V2 
59% 33% 16% 

 

The total sum of probabilities does not equal 100%  but 108 %. This difference of 

8% is the bookmakerôs profit margin envisaged by him in the odds.  

Starting to accept the bets on the game the bookmaker sees the betting amounts of 

money are divided between the three outcomes in the following way: 

V1 D V2 
75% 15% 10% 

 

Thus, the gamblers betted $ 75,000.00 on the first team victory (V1),  

$15,000 on the draw game, and $ 10,000.00 on the second team victory of every 

 $ 100,000.00.  The majority of gamblers bet on favorites compiling most of their 

expresses based on these prospective results. What would the bookmaker gain from 

each betted $100,000 in case of various outcomes?  

 

Outcome   Payments of winnings bookmakerôs net profit 

V1 127 500 -27 500 

X 45 000 55 000 

V2 60 000 40 000 

 

As we can see, in case of the favoriteôs victory to happen more often the 

bookmaker will suffer losses. This is totally unacceptable for business and the 

bookmaker must exclude even a theoretical chance of such situation. 

To do this he has to arbitrarily reduce the favoriteôs odds. The bookmaker does not 

know in advance how the bets will be divided, but he is certain that the gamblers will 

heavily bet on the favorite.  Due to this the bookmaker overrates the favoriteôs chances 

to win. 

Indeed it is impossible to calculate neither the real chances nor the division of 

gamblersô bets. There is always a certain inaccuracy. 

That is why bookmakers try to minimize the favouriteôs odds to guarantee their 

profits, i.e. they define the teamsô chances and add 10-20 percent to the calculated 

probability of a win. And they change the odds to gain maximum profits doing this 

based on the betsô current distribution while the betting money arrives.  

In conclusion we can say that the bookmakersô basic principle is to distribute the 

money among two or more gamblers in such a way that they would pay the winners at 

the losersô expense and leave a certain percentage of the betting money for themselves. 
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Very often the odds calculated this way have nothing to do with the probabilities of 

real events. Thus, one must have oneôs own system of analyzing sports events. 

Now I am going to give a few usefull tips on betting. 

¶ Gamblers must know their kind of sport. 

      One should bet on the kind of sport one knows well. It is stupid to bet without 

knowing the rules of the game. 

¶ Gamblers must know their league. 

      There is more than one, sometimes three or four leagues in many kinds of sports. If 

you feel that a certain league is your cup of tea, go on and bet. Do not try and jump from 

league to league and ñlive where you feel comfortableò. 

¶ Gamblers must know their bookmakersô companies well 

      Learn the betting rules, find out what kinds of bets fit your kind sport best.       

 Before choosing a bookmaker pay attention to the odds offered (high or low, kinds of 

sport, their cuts, etc.), payment options and only then start using their services. 

¶ Gamblers must know their budget. 

      Determine the total amount you can afford to spend during the season and the 

amount of your bet.  Remember that your budget should not exceed 5 % of your income 

for one season. Do not bet too high.  

       Do not bet somebody elseôs money. Before borrowing money think how you are 

going to pay it back. 

¶ Before bets on real money, try to bet on virtual. 

        In my opinion, the best way to show you, how good you are in betting is to 

participate in tournament of predictors. In most cases it is free of charge and also 

involves valuable prizes for the best predictors [2]. 
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ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʷʢʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠʩʪʨʦʾ, ʤʝʪʦʜʠ ʪʘ ʤʘʪʝʨʽʘʣʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʧʦʪʝʥʮʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʝʜʠʮʠʥʽ, ʥʘʚʝʜʝʥʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʧʨʠʩʪʨʦʾʚ 

ʷʢʽ ʚʞʝ ʻ ʫ ʨʦʟʨʦʙʮʽ. ɺʠʩʚʽʪʣʶʻʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʮʠʭ ʨʦʟʨʦʙʦʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʘʥʦʥʘʫʢʘ, ʥʘʥʦʤʝʪʨ, ʣʽʧʦʧʨʦʪʝʾʜʠ ʥʠʟʴʢʦʾ ʛʫʩʪʠʥʠ, ʨʘʩʪʨʦʚʠʡ 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʤʝʪʦʜʳ ʠ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ, ʧʨʠʚʦʜʷʪʩʷ 

ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʦʢ. ʆʩʚʝʱʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʵʪʠʭ ʨʘʟʨʘʙʦʪʦʢ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʥʘʫʢʘ, ʥʘʥʦʤʝʪʨ, ʣʠʧʦʧʨʦʪʝʠʜʳ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʘʩʪʨʦʚʳʡ 

ʤʠʢʨʦʩʢʦʧ, ʥʘʥʦʫʨʦʚʝʥʴ, ʤʝʜʠʮʠʥʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ, ʥʘʥʦʦʧʪʠʢʘ, ʥʘʥʦʩʝʥʩʦʨ. 

 

In the development of modern medicine, new scientific findings and 

technological developments have often served as milestones for a deeper knowledge 

and more effective treatments: the development of the light microscope, for example, 

led to the discovery of bacteria as disease pathogens, which in turn provided the 

platform for the discovery of penicillin as a natural, antimicrobial substance that could 

be used to cure infections which previously could be expected to run a fatal course. As 

one of the newest areas of science, nanoscale science and technology are seen by many 

as the key technology of the 21st century, which of course raises the question as to what 

role this technology will play in medicine. 

Nanoscale science deals with very small objects: atoms, molecules, aggregates 

and surfaces, for which new instruments have to be used so that these objects can be 

studied, ótouchedô and structured for specific applications. The historically separate 

disciplines of physics, chemistry, biology and medicine meet today in realms where 

things are measured by the nanometre (one thousandth of a thousandth of a millimetre), 

making nanoscale science a uniquely interdisciplinary field [6]. 

The basic unit of all living organisms, the cell, is made up of numerous smaller 

structures, known as organelles; these consist of biomolecules that interact with one 

another, bringing together mechanical and biochemical functions at the nanoscale level. 

The molecular ónanomachinesô thus form the foundations of all living organisms. 

óNanoô is thus not so much a technological invention of the modern age as a 

fundamental characteristic of all life. The development of nanoscale science has opened 

our eyes in this respect. 

The possibility of visualizing nano-objects has shown that naturally occurring 

Nanoscale objects can be dangerous: LDL particles (which transport cholesterol), 

viruses and also nanoparticles in exhaust emissions lead to major and common diseases 

[7]. 

Many disease processes begin in specific cell types with a dysfunction at the 

level of the cell organelles and the cellular biological ónanomachinesô. By contrast, most 

methods used in medicine today are either macroscopic ï scalpel, radiotherapy, cardiac 

catheter ï and thus too crude for the diseased cell, or the medicines used to ófloodô the 

body in a very non-specific way and also trigger side effects in organs that are not even 

involved in the disease process. It would also make sense to treat the disease processes 

occurring at the nanolevel in individual cells and organs by using nanoscale tools that 

can specifically target these cells and organs. 

Modern medicine has already achieved a lot, but has still not eradicated the 

principal medical problems: arteriosclerosis continues to cause myocardial infarction 

and stroke, leading to suffering and the need for care, as well as early death; cancers are 

more responsive to treatment than they used to be, but often at the cost of severe side 

effects; infections such as malaria continue to kill a million children a year in Africa; 

brain disorders in many cases lead to a loss of independence and the need for care; the 
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incidence of diabetes is rocketing all over the world. New medical approaches for these 

therapeutic areas would therefore be very welcome [3]. 

Nanoscale science can be described through the tools, methods and materials 

used. These include, amongst others: 

1. Scanning microscopes ï visualization and manipulation of individual atoms 

and molecules. 

It was the development of the Scanning Tunnel Microscope and the Atomic 

Force Microscope (AFM) that triggered the emergence of nanoscale science. Scanning 

microscopes ñfeel their wayò over surfaces spot by spot, so that extremely high-

resolution images can be created right down to the individual atom. Originally used 

above all for physical experiments, these methods have acquired a value in biomedical 

imaging. The use of AFM technology as highly sensitive sensors for processes taking 

place on surfaces is becoming increasingly important for medical diagnostics. The 

unique opportunity to ótreatô individual atoms and molecules mechanically using atomic 

force microscopes has hardly been used in medicine as yet. 

ǒ Scanning microscopy 

Scanning microscopes allow very high-resolution images of biological 

preparations to be produced right down to individual molecules. Since this is possible in 

a physiological environment, it is even possible to obtain very high-resolution images of 

live objects, and using microscopic film it is even possible to observe changes over 

time. This complements the possibilities offered by other microscopes, such as the 

electron microscope, which is dependent on very thin slices and a vacuum in order to 

achieve a high resolution [2]. 

ǒ Catheter-based scanning microscopes 

Since the components of scanning microscopes may also be built very small, it is 

possible to construct very compact devices even on the tip of an endoscope that is used 

in medicine. This enables measurements to be made, even inside the body. 

2. Nano-optics 

Nano-optics is concerned with optical phenomena below the wavelength of light, 

for example the optical visualization of individual molecules. For instance, it allows us 

to study the interaction of two biomolecules. Of particular medical importance is the 

possibility of developing sensors based on nano-optics that permit the detection of very 

small quantities of a biomolecule. 

ǒ Nano-mechanical sensors 

Atomic force microscopy is based on highly sensitive measurements of the 

deflection made by a microscopically small lever arm as a force sensor for extremely 

low forces. The binding of molecules to the surface of the lever arm likewise leads to 

forces acting on the lever arm. This instrument thus becomes a highly sensitive sensor: 

in the gaseous phase, this kind of nanosensor is suitable for detecting the complex 

óodour patternô of specific diseases in exhaled air, thus allowing a rapid diagnosis. 

ǒ Nano-optic sensors 

Nano-optic microscopes exploit optical effects in the so-called optical near field, 

below the wavelength of light, in order to achieve very high resolutions. The transparent 

tips used for this, with their very small optical aperture, can also be used as highly 

sensitive sensors for biomolecules when these are furnished with a fluorescence 
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mechanism that can be óswitched offô; in experiments, it is even possible to detect the 

pairing of individual nucleic acid strands with this concept. 

3. Nanomaterials and nanosurfaces 

The nanoscale structure of a material has an enormous impact on the properties 

of objects. The nanoscale sciences have led to the development of novel materials, such 

as carbon nanotubes and carbon nanoballs (fullerene) with unique properties. There has 

also been a substantial growth in our understanding of nanostructured objects such as 

nanoparticles, nanosleeves, nanocarriers and nanostructured surfaces. Improved surface 

properties play a key role both in the biocompatibility of implants and vehicles for 

medicines and also in novel medical laboratory tests. 

ǒ Biocompatible implants 

The biocompatibility of implants is becoming an increasingly important issue in 

medicine: more and more patients, for example, have coronary stents, cardiac 

pacemakers and joint prostheses. Stents are implanted because they improve the 

prognosis, e.g. in coronary artery disease, by keeping the vessel dilated. But they are not 

perfect: in some patients, the vessel eventually closes again despite the stent, thereby 

necessitating a new intervention. 

More recent drug-coated stents only partially solve the problem: while late 

occlusions now occur less often, there is evidence to suggest that acute stent closure 

may occur more frequently in certain patients with drug-coated stents. Improving the 

structural properties of these stents, e.g. by means of nano-structured surfaces, is one 

way of avoiding such problems in the future. 

ǒ Nano-bio interaction 

The interaction of cells and nano-materials is an important area of current 

research. It works as the binding of polymeric, biocompatible and non-toxic nano-

carriers to cells, their uptake in the cell and the slow release of an active substance. Data 

from scientific studies show that optimum biocompatibility and very low toxicity can be 

achieved through the selection of suitable materials for the design of such carriers. 

Long-term studies on the question of unexpected long-term complications, such as 

organ lesions, tumour development or malformations, are currently under way. 

ǒ Targeted therapy 

One of the key weaknesses of drug therapy today is the fact that most medicines 

entering the body can act on all the cells and organs of the body. They may well lead to 

the desired therapeutic effects on the diseased cells, but can also induce side effects on 

cells and organs not involved in the disease process. Not only this is unpleasant or even 

dangerous, but it also limits the dose of medicine necessary for treating the disease. This 

is seen especially in cancer therapy, where the high-dose chemotherapy that is often 

needed to effect a cure leads to nasty side effects in the bone marrow, gut, hair and other 

organs [1]. 

ǒ Designer particles for molecular diagnosis and targeted therapy 

An important area of nanoscale science is therefore the development of 

nanostructured carriers for medical applications. The wish list of such systems is long: 

they should selectively home in on the cells and organs of the body that are involved in 

the disease process, specificallytargeting their potent healing effects on these cells and 

organs, while sparing cells not involved in the disease process. They should be 

completely non-toxic, biodegradable or capable of natural excretion, not be recognized 
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or eliminated by the bodyôs own immune system before they have reached their target, 

and not induce any allergic reactions. Ideally, they are generic, i.e. they can be 

óprogrammedô to combat a wide variety of diseases by docking onto any target 

structures one chooses and being capable of carrying any medicines. 

4. Nanofluidics 

Thanks to the sensitivity of new diagnostic methods based on Nanotechnology, it 

is possible to manage with very small sample quantities, so that a whole series of 

different measurements can be performed in a single drop. However, the handling of 

fluids in such tiny quantities calls for new methods, which fall under the heading 

ñmicro- and nanofluidicsò. 

ǒ Laboratory diagnostics 

The miniaturization of diagnostic tests that are based on the measurement of 

substances in fluids has crucial advantages: The quantity of samples, e.g. blood samples 

from premature babies or patients in intensive care, can be massively reduced. At the 

same time, fewer reagents are needed. Tests that are run on a surface and thus depend 

on the diffusion of the molecules to be measured become faster because the diffusion 

path is shorter. Miniaturization also allows parallelization and thus simultaneous 

measurement of multiple parameters in the same test. A matrix immunoassay based on 

micro/nano-fluidics performs multiple measurements of clinically important parameters 

in the smallest possible space. The vision of obtaining all parameters that are relevant to 

a patient from a single drop of blood within minutes appears to be within reach. 

5. Nanosystems, nanodevices and nanorobots 

To identify specific diseased cells in the body and to home in on them with local 

treatment that targets only these cells, thereby minimizing side effects while optimizing 

efficacy calls for nanoscale objects with complex functionality. This development of 

ever ósmarterô systems for combating disease at the nanolevel is inspired by biological 

models in the human body and is highly promising, but it is still very much in its 

infancy. In certain situations, it is also an advantage that there is no need for transferring 

genetic material or for the use of stem cells [5]. 

Nanomedicine as an approach to diagnosis at the molecular level offers the 

prospect of detecting and locating diseases such as arteriosclerosis at an early stage, 

which can already be done in disease models, e.g. with transgenic mice. If this is 

confirmed in patients, there is a possibility that severe complications such as stroke or 

myocardial infarction, which lead to a lot of suffering, loss of independence, a chronic 

need for treatment and high costs, might be avoided by means of prophylactic treatment 

of people at risk to make the occurrenceof these far-reaching events more unlikely.  

One of the characteristics of nanomedicine is the highly targeted use of very 

small quantities of substance both for diagnosis and for therapy; in experimental studies, 

for example, certain therapeutic effects have been achieved using quantities of 

substance a hundred times lower than with conventional medicines. The miniaturization 

of diagnostic tests can considerably reduce both the amount of chemical reagents 

needed and also the materials needed for equipment and samples. The characteristics 

offer huge potential for sustainable medicine. 

Nanotechnology is seen by many as the key technology of the 21st century, 

which will not only have a major formative influence on the main foreseeable fields of 

application, computer technology and medicine, but will also be of fundamental 
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importance for national industries and economies. As a result, the major industrial 

nations and political unions, above all the USA, EU, Japan, Russia and China, are 

investing enormous funds in the development of nanotechnology and nanomedicine. 

Nanomedicine is aimed at ensuring the wellbeing of the patient and society, and 

not simply a propagation of new technology regardless of its implications. Responsible 

research in nanomedicine strives to gain a broad and fundamental understanding of 

nanoscale scientific tools, methods and materials, as well as their interaction with 

biological organisms. Basic physical and chemical research in the field of 

Nanotechnology is of course an indispensable part of this effort. Cell culture 

experiments, studies in organ sections, methods of systems biology and the use of 

genomics and proteomics methods can answer a lot of questions and should be used 

wherever possible to explore the bio/nanointeraction. But before the step is taken to 

perform studies in humans, the responsible use of animal studies is still necessary today 

in order to arrive at an overall assessment of the interaction between nano-objects and 

the whole body and to evaluate longer-term favourable or unfavourable effects [8]. 

Finally, well-planned studies in humans are necessary with the promising 

developments of new nanomedicine-based treatment.Clinical research and the early use 

of new therapy in patients with otherwise untreatable diseases must not be made 

impossible by excessive regulatory hurdles; on the other hand, well-founded study data 

will, of course, be necessary for broad commercial use. 
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ɸʥʦʪʘʮʽʷ: ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʻ 

ʙʽʦʽʤʧʝʜʘʥʩʥʠʡ ʘʥʘʣʽʟ ʩʢʣʘʜʫ ʪʽʣʘ. ɺʽʥ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʦʧʦʨʫ ʚʩʴʦʛʦ ʪʽʣʘ ʘʙʦ 

ʯʘʩʪʠʥʠ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ï ʘʥʘʣʽʟʘʪʦʨʽʚ ʙʽʦʽʤʧʝʜʘʥʩʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʞʠʨʦʚʘ (ʭʫʜʘ) ʤʘʩʘ, ʙʽʦʽʤʧʝʜʘʥʩʥʠʡ ʘʥʘʣʽʟ, ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ, ʟʘʛʘʣʴʥʘ ʚʦʜʘ ʦʨʛʘʥʽʟʤʫ, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʪʽʣʘ, 

ʦʩʥʦʚʥʠʡ ʦʙʤʽʥ, ʧʦʟʘʢʣʽʪʠʥʥʘ ʨʽʜʠʥʘ,  ʩʢʝʣʝʪʥʦ-ʤ'ʷʟʦʚʘ ʤʘʩʘ. 

ɸʥʥʦʪʘʮʠ:̫ ʆʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ  ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ  

ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʙʠʦʠʤʧʝʜʘʥʩʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʪʝʣʘ. ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʩʝʛʦ ʪʝʣʘ ʠʣʠ ʯʘʩʪʠ ʪʝʣʘ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʘʥʘʣʠʟʘʪʦʨʦʚ 

ʙʠʦʠʤʧʝʜʘʥʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʟʞʠʨʦʚʘʷ (ʪʦʱʘʷ) ʤʘʩʩʘ, ʙʠʦʠʤʧʝʜʘʥʩʥʳʡ ʘʥʘʣʠʟ, ʚʥʝʢʣʝʪʦʯʥʘʷ 

ʞʠʜʢʦʩʪʴ, ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ, ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʝʣʘ, ʦʙʱʘʷ ʚʦʜʘ ʦʨʛʘʥʠʟʤʘ, ʦʩʥʦʚʥʦʡ 

ʦʙʤʝʥ, ʩʢʝʣʝʪʥʦ-ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ. 

 

People have been worrying about the problem of healthy weight for a long time. 

But weight measurement does not give an objective evaluation because it doesnôt matter 

how much we weigh, but it is important in what proportion are muscle, water and fat 

mass in the body. The deviation from the norm can result in serious health problems. 

But there is no opportunity to weigh the parts of the body separately. 

Why is the body composition so important? Fat content and liquid distribution in 

the body can vary essentially depending on the nature of the physical activity, nutrition, 

the individual characteristics of metabolism and diseases. Deviation from the standards 

can result in serious health problems. 

It is absolutely proved that there is a link between excess in weight and terrible 

diseases such as coronary heart disease, hypertension, diabetes, cancers and 

cholelithiasis. Half of obese patients have an increase in blood pressure. Myocardial 

infarction is observed in 4-5 times more often for obese individuals than for people with 

normal weight. Diabetes leads to kidney damage, blindness, limb vessels to defeat and 

to gangrene [1]. 

2/3 of our body is water. The smallest lack of water can cause the most serious 

health consequences, such as blood clots. In addition, water is needed for normal 

digestion, absorption of nutrients in the blood and their "transportation" to all cells. 

Water is also a kind of "lubricant" that enables movement of the joints and organs of the 

abdominal cavity. Slow metabolism, increased fatigue, increased levels of uric acid in 

the blood which leads to the formation of kidney stones are the results of dehydration 

[2]. Increased water in the body can mean a delay in the output of fluid and lead to high 

load on the heart and kidneys. In muscles nearly 90% fat is burnt. So the more muscle 

tissue, the less likely that a person will get fat, and consequently get rid of problems 

associated with being overweight [1]. 

BIA method  

The first mention of the study of electrical conductivity of biological objects can be 

reffered to the work by V. Tomson dated 1880. The beginning of bioimpedance analysis 

(BIA) for the study of human body composition is associated with the work by a French 

anesthetist A.Tomasset made in the early 1960s. Impedance (Z) is called the total 
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electrical resistance of the tissues. It is measured by passing through a biological object 

AC in accordance with Ohm's law: 

Z = U / I, 

where U ï potential difference, and I ï current. Impedance has the dimension [Ohm]. 

The method is based on measuring the impedance of the whole body or parts of the 

body using special devices ï bioimpedance analyzers. The method uses the frequency 

dependence of the electrical conductivity of living tissues. Living tissues are conductors 

with inhomogeneous conductivity. Their electrical impedance is inversely proportional 

to the liquid content in the tissue. Highly hydrated and free of fat tissue has less 

electrical resistance than fat, bone and epithelial. The method relies on the ability of fat-

free tissue to conduct electrical current. Electric current follows the path of least 

resistance, and resistance tissue current is directly related to their content of liquid ï 

high hydrogenated fat-free mass is a good conductor (has a lower electrical resistance), 

while the bad hydrogenated fat tissue, is a good insulator. The main electrical 

conductors current in the body are tissues with high level of water and electrolytes 

dissolved in them. Resistivity differences are explained primarily by different fluid and 

electrolyte content in the organs and tissues. 

The method of bioelectrical impedance is a common definition of the scope, the 

extracellular and intracellular fluid from the measured resistance. 

Total body water (TBW) is the bulk of a person from 54 to 70% of weight (average 

value is usually used 60%) decided to subdivide the intracellular water (IW) and 

extracellular water (EW). IW is 2/3 of the TBWs and EW ī 1/3 TBWs. Extracellular 

water is 16-20 % by weight of a living organism, intracellular ī 38-50 % [5]. 

To understand how to correlate a small amount of electric current to the liquid in 

the body, we consider the model of an electrical cell. The first model was proposed by 

Fricke who described and explained the dependence of the impedance on the current 

frequency. 

The magnitude of the impedance has two parts ï an active (R) and reactance (Xc), 

which are related as follows: 

Z2 = R2 + Xc2 

The basis of resistance R in a biological object is water (extracellular and 

intracellular). Basis reactance Xc are cell membranes. 

"It was found that the high-frequency electric current passes not only through 

extracellular pathways and intracellular structures, making it possible to estimate fat-

free mass. At the same time low-frequency current passes only through the extracellular 

space. As a result, numerous studies have determined that the alternating current 

frequency below 40 kHz is spread primarily through the vessels and interstitial crevices, 

thus bypassing the cell, the resistivity of which is much higher than the resistivity of 

body fluids. The total electrical resistance of the tissue is thus determined substantially 

free (extracellular). Below 20 kHz skin resistance increases above 50 kHz ī increases 

the current passing through the cells directly. At high frequencies from 100 KHz to 

1000 KHz capacitance of cell membranes do not hinder the penetration in the current 

cell, and its density outside and within the cell becomes comparable" [9]. Intuitively, 

current flows as a function of frequency can be seen in Fig. 1: 
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Fig. 1 shows that at low frequencies the current is on the extracellular fluid, 

bypassing the cell, but at high frequencies the current overcomes the resistance of the 

membrane and passes through the cells. 

Electric and biological significance of this analysis consists in measuring the 

resistance (impedance) of the bodyôs own tissues or fluids before and after exposure to 

an alternating current with a different frequency (from 5 to 500 kHz). 

Relationship between impedance and volume of liquids are defined as not 

biophysical indicators, as well as the statistical dependence on the volume of fluid and 

impedance. Special electrical parameters of the equation are converted into the liquid. 

These volumes can be referred to as çelectrical equivalentsè fluid. 

The largest resistance calculates the total water content in the body (TBW). Special 

equations translate electrical parameters (Z) in the volume of liquids. As an example of 

how to calculate the TBW we will provide some formulas: 

TBWs kg = 0.59 x (height̂ 2 / Z) + 0.065 x weight + 0.04 (author: Kushner R. F., 

1992), TBWs kg = (0.396 x height̂ 2 / Z) + (0.143 x weight) (author: Patel R., 1997), 

wherein Z ï impedance of the body. 

We see an inverse relationship impedance of TBWs as mentioned above. However, 

the relationship between the impedance at low and high frequencies are not so simple in 

the body, especially in disorders of cell membrane permeability and fluid accumulation 

in the sectors. Therefore, there are many simple and complex models of bioelectrical 

impedance analysis. 

To assess the suitability of bioimpedance studies obtained dependences and 

formulas results were compared with those made on the basis of a large number of 

observations using the test methods (isotopic dilution). Maximum discrepancy between 

the compared data is 6 %. 

In determining the lean body mass in parallel densitometry (hydrostatic 

densitometry) and bioimpedance methods very high correlation coefficient (r = 0,912) 

was obtained [4]. 

The simplicity of research equipment cost and comfort for the patient BIA is 

comparable with ECG (electrocardiogram). By informative ī X-ray densitometry, 

hydrostatic densitometry and other bulk can be time-consuming and costly, while still 

having some limitations of body composition research methods. 

All of the above determines the prospects for using BIA not only in medicine, but 

also in everyday life to track changes in body composition. 

Guidelines on the basis of measurement of BIA 

To obtain reliable results, observe the following recommendations:  

http://ru.pons.eu/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/height
http://ru.pons.eu/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/height
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a) the week before the survey one should refuse to receive a diuretic, which 

increases urine production rate and thus reduces the liquid content in the tissues;  

b) for two days ī avoid alcohol, caffeine and other substances that lead to 

violations of water exchange;  

c) for 3-4h ï refrain from strenuous exercise, receiving food and water;  

d) for 30 min before the test one should clean the bladder. 

Before the measurements it is recommended to lie on a horizontal surface for 7-10 

minutes. During the measurements, it is necessary to reliably isolate the subject from 

the surrounding conductive objects. Bioimpedance analyzer is connected to the 

extremities of the body, using special electrodes. Before that, the corresponding areas of 

the skin should be cleaned with alcohol and the electrodes coated with a thin layer of gel 

electrolyte, or use the disposable adhesive electrodes. Electrodes must be imposed 

exactly according to the instructions. Usually a standard quadruple scheme of electrodes 

is applied ī two on the right ankle and wrist. The position of the electrodes is critical, 

the offset of 1 cm in the direction of the probe current results in a 2% error of the 

impedance measurement. The magnitude of the impedance depends on the body 

temperature. During the measurements, the examinee maintains a fixed position, hands 

and feet separated the sides at an angle of 30-45 to the axis of the body. This screening 

is not recommended for patients with pacemakers [3]. 

Factors leading to measurement errors 

Any examination of BIA always requires certain conditions and following 

recommendations in preparation for the procedure. Violation of recommendations and 

conditions leads to incorrect measurement of  impedance of the body and calculation of 

the required parameters of the body (TBW, FMB ī fat mass, muscle mass, bone mass). 

The following factors may increase the error in obtaining the results of resistance 

of the body and calculations of body composition: 

1. Resistance leg-foot measurement scheme include resistance only of the legs and 

lower abdomen, and not the entire body. However, distribution of adipose tissue in the 

body is uneven. The household scales foot-foot also evaluate the resistance of only one 

part of the body ï the top. The most reliable measuring instruments are those with the 

principle of shin-wrist.  

2. Based on the acquired resistance, parameters of interest are calculated using BL 

(body length, not the length of the legs, which is not constant for different people). Do 

not take into account wrist girth, giving data to determine bone mass (in medical 

institutions, this figure is introduced as the anthropometric data of the patient). 

Currently even ethnic characteristics are used for more accurate estimates. 

3. Measurements should be a uniform distribution of the liquid lying in a horizontal 

position. However, they are produced in the vertical position. 

4. Observe the angle between the limbs of 30-45 degrees from the axis of the body. 

But it is much smaller. Distance between the feet of a man measuring his testimony on 

household balance is 20 cm leg length for example (usually equal to the length of the 

legs approximately half the length of the body) ī 90cm. For calculating the angle 

between the limbs, we present the isosceles triangle, which is based on a line between 

the centers of the feet and its sides. And use the law of cosines: c2 = a2 + b2 - 2a * b * 

cosɔ; cosɔ = (a2 + b2 - c2) / (2ab); cosɔ = (902 + 902 - 202) / (2 * 90 * 90); cosɔ = 

(16200 - 400 ) / 16200; cosɔ = 15800/16200; cosɔ = 0.975. So the angle ɔ å 13 that's 

http://ru.pons.eu/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/foot
http://ru.pons.eu/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/foot
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much closer than the recommended angle. Calculate the length of the legs which would 

satisfy the requirements for the location of the body and the angle between the limbs 

equal to 30 degrees. c2 = a2 + b2 - 2a * b * cosɔ; Let a = b = x: c2 = x2 * (2 + 2 * cosɔ); 

x2 = c2 / (2 + 2 * cosɔ); x = ã (c2 / (2 + 2 * cosɔ)); x = ã (202 / (2 + 2 * cos30)); x = ã 

(400 / (2 + 2 * 0.866)); x = ã (400 / 3.74 ); x = 20 / 1.9 x å 10.5 cm so we can say that 

10.5 cm is the length of imaginary legs, which is the best for measurement by scheme 

leg-leg. 

5. Often diet is not observed (two days before the measurement are necessary to 

abandon the reinforcing dehydration products ī coffee, tea, watermelon, etc. and 

products that contribute to water retention ï salty food, spices), which leads to a 

decrease or increase in the PSB and consequently increases or decreases the impedance. 

6. Electrodes should be covered with gel ī electrolyte for better conductivity and 

improved contact with the skin, which is not even mentioned in the instructions. 

7. The ambient temperature must be between 22-27 degrees Celsius which is not 

always feasible. 

Conclusion 

The method relies on the ability of a fat-free tissue to conduct electrical current. A 

measured resistance allows us to estimate total body water, not fat mass. The values of 

fat and muscle tissues are calculated on the basis of total body water.  

Measurements may not be accurate for several reasons:  

1. Wiring diagram electrodes foot-foot gives an estimate of resistance only of the 

lower part of the body, and not the entire body. But the distribution of fat on the body 

surface is uneven;  

2. The measurement in an upright position carries the resistance measurement error 

because of uneven distribution of liquid;  

3. Failure to comply with the angle between the limbs. Recommended angle is 30-

45 degrees. When you make measurement by home scales the angle is only nearly 15 

degrees, depending on the length of the legs;  

4. Rating not all individual data;  

5. Non-compliance with diet which leads to a change in hydration of the body and 

the resistance measurement error. 
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SUSTAINABLE TOURISM & GLO BALIZATION:   
CAN TRAVEL BE SUSTAINABLE IN SPITE OF GLOBALIZATION?   

Lisovenko D.A. (Kharkiv)   
Language supervisor: Cherkashina N.I. 

Summary: This article is devoted to the role of ecotourism at the present stage of human 

development. Basic principles of ecotourism, its possible impact on sociosphere and ecosystems are 

presented. 

Keywords: ecotourism, sustainable tourism, minimizing impact, conservation, ecological 

thinking. 

ɸʥʦʪʘʮʽʷ: ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʣʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʫʨʠʟʤʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 

ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ. ʆʢʨʝʩʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʝʢʦʪʫʨʠʟʤʫ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʡʦʛʦ ʤʦʞʣʠʚʽ 

ʚʧʣʠʚʠ ʥʘ ʩʦʮʽʦʩʬʝʨʫ ʪʘ ʝʢʦʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʦʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʝʢʦʣʦʛʽʯʥʠʡ ʪʫʨʠʟʤ, ʟʙʝʨʝʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʤʽʥʽʤʽʟʘʮʽʷ ʚʧʣʠʚʽʚ, ʩʪʘʣʠʡ ʪʫʨʠʟʤ.  

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʵʢʦʪʫʨʠʟʤʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʚʦʟʤʦʞʥʳʝ ʚʣʠʷʥʠʷ ʥʘ ʩʦʮʠʦʩʬʝʨʫ ʠ ʵʢʦʩʠʩʪʝʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʠʤʠʟʘʮʠʷ ʚʣʠʷʥʠʡ, ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʫʩʪʦʡʯʠʚʳʡ 

ʪʫʨʠʟʤ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ. 

 

Tourism is one of the fastest growing sectors of global economy. Non 

industrialized countries are attempting to cash in on this expanding industry in an 

attempt to boost foreign investment and financial reserves. While conceding that the 

uncontrolled growth of this industry can result in serious environmental and social 

problems, the United Nations contends that such negative effects can be controlled and 

reduced.  

Perhaps, ecotourism is the most over-used and miss-used word in the travel 

industry. But what does it mean? Ecotourism Society defines it as "responsible travel to 

natural areas which conserves the environment and improves the welfare of the local 

people". Tourism and travelhʪʧ, as global industries, have a profound impact on the 

environment and cultures of the world. Fragile natural resources like forests can be 

damaged or depleted by too many visitors or irresponsible use. Animal habitats can be 

devastated by visitors and ecosystems altered forever. A walk through the rainforest is 

not eco-tourism unless that particular walk somehow benefits that environment and the 

people who live there. A rafting trip is eco-tourism only if it raises awareness and/or 

funds to help protect the watershed. A loose interpretation of this definition allows 

many companies to promote themselves as something they are not. If true eco-tourism is 

important to a person it is necessary, ask plenty of questions to determine if the trip will 

help "conserve and improve" the places you visit.   

Nature tourism or ecotourism, recreational and educational travel based on natural 

attractions is a promising means of advancing social, economic, and environmental 

objectives in developing countries. It offers countries new opportunities for small-

enterprise investment and employment, and increases the national stake in protecting 

their biological resources. However, making ecotourism a positive economic and 

environmental tool requires policies that foster responsible nature tourism development, 

broad-based and active local participation in its benefits, and conservation of developing 

countries' biological heritage. 
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Wildlife and its habitats in developing countries are becoming increasingly 

popular attractions for international tourism. Many of the biologically richest areas, are 

in the developing world. Growing numbers of ecotourists are flocking to the mountains 

of Nepal and Madagascar, the tropical forests of Costa Rica and Thailand, and the 

beaches of Belize and Sri Lanka. Nature tourists bring with them money to spend, 

money that creates jobs and incomes for households and communities in and around 

national parks and other protected areas. Ecotourism enterprises, tour agencies and 

guide services, lodges and private reserves as well as such satellite activities as crafts 

industries and transportation and food services, also generate revenues and foreign 

exchange. Governments can use this income in operating and protecting natural 

habitats. 

Ecotourism is about uniting conservation, communities, and sustainable travel. This 

means that those who implement and participate in ecotourism activities should follow 

the following ecotourism principles: 

¶ Minimize impact.  

Tourism causes damage. Ecotourism strives to minimize the adverse affects of 

hotels, trails, and other infrastructure by using either recycled materials or plentifully 

available local building materials, renewable sources of energy, recycling and safe 

disposal of waste and garbage, and environmentally and culturally sensitive 

architectural design. Minimization of impact also requires that the numbers and 

mode of behavior of tourists should be regulated to ensure limited damage to the 

ecosystem; 

¶ Build environmental and cultural awareness and respect.  

Ecotourism means education, for both tourists and residents of nearby 

communities. Well before departure the tour operators should supply travelers with 

reading material about the country, environment and local people, as well as a code 

of conduct for both the traveler and the industry itself. This information helps 

prepare tourists as Ecotourism Societies guidelines state, "to learn about the places 

and peoples visited and to minimize their negative impacts while visiting sensitive 

environments and cultures". Ecotourism projects should also help educate members 

of the surrounding community, schoolchildren and the broader public in the host 

country. To do so they must offer greatly reduced entrance and lodge fees for 

nationals and free educational trips for local students and those living near the tourist 

attraction. 

¶ Provide positive experiences for both visitors and hosts.  

Ecotourism helps raise funds for environmental protection, research and 

education through a variety of mechanisms, including park entrance fees, tour 

company, hotel, airline and airport taxes and voluntary contributions; 

¶ Provide financial benefits and empowerment for local people.  

National Parks and other conservation areas will only survive if there are "happy 

people" around their perimeters. The local community must be involved with and 

receive income and other tangible benefits (potable water, roads, health clinics, etc.) 

from the conservation area and its tourist facilities. Campsites, lodges, guide 

services, restaurants and other concessions should be run by or in partnership with 

communities surrounding a park or other tourist destination. If ecotourism is to be 
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viewed as a tool for rural development, it must also help shift economic and political 

control to the local community, village, cooperative, or entrepreneur. This is the 

most difficult and time-consuming principle in the economic equation and the one 

that foreign operators and "partners" most often let fall through the cracks or that 

they follow only partially or formally; 

¶ Respects local culture.  

Ecotourism is not only ógreenerô but also less culturally intrusive and exploitative 

than conventional tourism. Ecotourism strives to be culturally respectful and have a 

minimal affect on both the natural environment and the human population of a host 

country. This is not easy, especially since ecotourism often involves travelling to 

remote areas where small and isolated communities have had little experience 

interacting with foreigners. And like conventional tourism, ecotourism involves an 

unequal relationship of power between a visitor and a host and modification of the 

relationship through exchange of money. Part of being a responsible eco-tourist is 

learning the local customs beforehand, respecting dress codes and other social norms 

and not intruding on the community unless either invited or as part of a well 

organized tour. 

¶ Supports human rights and democratic movements  

Although tourism is often glibly hailed as a tool for building international 

understanding and world peace, this does not happen automatically; frequently in 

fact tourism bolsters the economies of repressive and undemocratic states. Mass 

tourism pays scant attention to the political system of the host country or struggles 

within it, unless civil unrest spills over into attacks on tourists. Ecotourism demands 

a more holistic approach to travel, one in which participants strive to respect, learn 

about and benefit both the local environment and local communities;  

However it does give a base of ideas to work from when looking into whether or 

not something is or isn't ecotourism. Properly understood, the emphasis in 

ecotourism is on a set of principles and how to put them into practice; on what 

ecotourism stands for and how these standards are being implemented. 

The main ecotourism impacts on local communities can be determined in Table 1 

[1]. 
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Table 1 

Framework for determining the impacts of ecotourism initiatives on local        

communities [1]. 

 

Economic empowerment Ecotourism brings lasting economic 

gains to a local community. Cash earned 

is shared between many households in 

the community. There are visible signs of 

improvements from the cash that is 

earned (e.g. improved water systems, 

houses made of more permanent 

 materials). 

 

Psychological empowerment Self-esteem of many community 

members is enhanced because of outside 

recognition of the uniqueness and value 

of their culture, their natural resources 

and their traditional knowledge. 

Increasing conýdence of community 

members leads them to seek out further 

education and training opportunities. 

Access to employment and cash leads to 

an increase in status for traditionally low-

status sectors of society e.g. women, 

youths. 

Social empowerment Ecotourism maintains or enhances the 

local communityôs equilibrium. 

Community cohesion is improved as 

individuals and families work together to 

build a successful ecotourism venture. 

Some funds raised are used for 

community development purposes, e.g. to 

build schools or improve roads. 

Political empowerment The communityôs political structure, 

which fairly represents the needs and 

interests of all community groups, 

provides a forum through which people 

can raise questions relating to the 

ecotourism venture and have their 

concerns dealt with. Agencies initiating 

or implementing the ecotourism venture 

seek out the opinions of community 

groups (including special interest groups 

of women, youths and other socially 

disadvantaged groups) and provide 

opportunities for them to be represented 

on decision-making bodies. 
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So, ecotourism is more than a catch phrase for nature reserving travel and recreation. 

Eco-tourism is consecrated for preserving and sustaining the diversity of the world's 

natural and cultural environments. It accommodates and entertains visitors in a way that 

is minimally intrusive or destructive to the environment and sustains & supports the 

native cultures in the locations it is operating in. 
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USING CANNABINOIDS IN CANCER THERAPY  
Logvinenko A.A. (Kharkiv)   

Language supervisor: Belyaeva E.F. 
Summary: The article describes the results of laboratory tests on the use of cannabinoids as 

one of the possible ways of cancer treatment. It shows the effects of certain cannabinoids on the 

receptors that prevent the spread of cancer cells, which opens a prospect for their using in clinical 

trials. 

Key words:  Cancer, cannabinoids, cannabinoid receptor CB1 and CB2, delta-9 

tetrahydrocannabinol(THC), methanandamide (MET) and JWH-015. 

ɸʥʦʪʘʮʽʷ: ʋ ʩʪʘʪʪʽ ʦʧʠʩʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʢʘʥʘʙʽʥʦʾʜʽʚ ʷʢ ʦʜʥʦʛʦ ʟ ʤʦʞʣʠʚʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ. ʇʦʢʘʟʘʥʦ ʚʧʣʠʚ ʧʝʚʥʠʭ ʢʘʥʘʙʽʥʦʾʜʽʚ 

ʥʘ ʨʝʮʝʧʪʦʨʠ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʤʥʦʞʝʥʥʶ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʫ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʢ, ʢʘʥʘʙʽʥʦʾʜʠ, delta-9 ʪʝʪʨʘʛʽʜʨʦʢʘʥʥʘʙʽʥʦʣ (THC), ʤʝʪʘʥʘʥʜʘʤʽʜ 

(MET) ʽ JWH-015, ʨʝʮʝʧʪʦʨʠ CB1 ʽ CB2. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ ʧʦ ʧʨʠʤʝʥʝʥʠʶ 

ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʨʘʢʘ. ʇʦʢʘʟʘʥʦ ʚʣʠʷʥʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʥʥʘʙʠʥʦʠʜʦʚ ʥʘ ʨʝʮʝʧʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʤʥʦʞʝʥʠʶ ʨʘʢʦʚʳʭ 

ʢʣʝʪʦʢ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʢ, ʢʘʥʥʘʙʠʥʦʠʜʳ, delta-9 ʪʝʪʨʘʛʠʜʨʦʢʘʥʥʘʙʠʥʦʣ (THC), 

ʤʝʪʘʥʘʥʜʘʤʠʜ (MET) ʠ JWH-015, ʨʝʮʝʧʪʦʨʳ CB1 ʠ CB2.  

 

Nowadays, one of the most dangerous diseases is cancer. It is a class of diseases 

characterized by uncontrolled cell growth. It can be treated by surgery, chemotherapy, 

radiation therapy, immunotherapy, monoclonal antibody therapy or other methods. The 

choice of therapy depends upon the location and grade of the tumor and the stage of the 

disease, as well as the general state of the patient (performance status). A number of 

experimental cancer treatments are also under development. Complete removal of 

cancer without damage to the rest of the body is the goal of treatment. That is why 

scientists are looking for new ways for cancer therapy.  

Humans have been using cannabis plants for medicinal and recreational purposes 

for thousands of years, but cannabinoids themselves were first purified from cannabis 

plants in the 1940s. There is no doubt that cannabinoids ï both natural and synthetic ï 

are interesting biological molecules. Hundreds of scientists around the world are 

investigating cannabinoid potential in treating cancer and other diseases ï as well as the 
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harms they can cause. Researchers in Spain have published results showing that certain 

cannabinoids ï molecules so-called because they were originally found in cannabis ï 

could hold promise for treating some types of cancer.  

There are different types of cannabinoids. Certain cannabinoids, such as delta-9 

tetrahydrocannabinol (THC) that was discovered in the 1960s, the main active 

ingredient in cannabis, have well-documented mind-altering properties. But other 

cannabinoids have been known for some years to have biological effects elsewhere in 

the body. Of most interest to cancer researchers is the evidence showing that 

cannabinoids can slow down the growth and spread of cancer cells, or even kill them. 

For example, Professor Chris Paraskeva in Bristol, is investigating the anti-cancer 

properties of cannabinoids, as part of his research into the prevention and treatment of 

bowel cancer. It needs to be stressed that these studies have all been done with purified 

cannabinoid chemicals ï not cannabis itself, which contains cannabinoids along with a 

cocktail of other chemicals. Cannabinoids affect cellsô behaviour by sticking to receptor 

molecules on their surface, and triggering a cascade of events within them. There are 

two main types of cannabinoid receptor, known as CB1 and CB2, although researchers 

think there may be others out there. CB1 is mainly found on nerve cells in the brain ï so 

it is likely to be the important one when it comes to the mind-altering effects of 

cannabis.  CB2 is mainly found elsewhere in the body, and is the prime suspect for 

controlling the other effects of cannabinoids on the body. Professor Ines Diaz-Laviada 

and her team studied the effects of two cannabinoids ï named Methanandamide (MET) 

and JWH-015. These are synthetic chemicals that do not occur naturally in cannabis, 

although they are similar to compounds found in the plant. The researchers tested the 

chemicals on different human prostate cancer cell lines grown in the lab, and found that 

they could slow down their growth and trigger cell death.  By using drugs that block 

either one receptor or the other, or a genetic technique called RNA interference to 

óknock outô CB1 or CB2 in turn, the scientists found that the anti-cancer effects of MET 

and JWH-015 were brought about by CB2.This is an important finding, because it tells 

us that it should be possible to develop drugs that target CB2, which will have an anti-

cancer effect, but which crucially wonôt have the mind-altering effects of many 

cannabinoids. As a last step, the researchers tested the effects of JWH-015 on mice that 

had been transplanted with human prostate cancer cells. The chemical helped to slow 

down the growth of tumours, compared with a saltwater control. And blocking the CB2 

receptors with a highly-specific drug called SR2 wiped out the effect of JWH-015, 

proving that it works through the CB2 pathway. Although this work is still at an early 

stage, it provides a tantalising suggestion that drugs that activate the CB2 receptor could 

be useful for treating prostate cancer. There is still more research to be done to show if 

MET or JWH-015 are suitable for testing in clinical trials involving patients. 

As part of this research, the scientists also investigated the cellular pathways that 

cannabinoids activate (or block) when they bind to CB2 receptors on prostate cancer 

cells. By understanding these cellular responses in greater detail, they might discover 

new targets for cancer treatment. 

And now we will speak about clinical research involving people with cancer? 

Results have been published from only one clinical trial testing whether cannabinoids 

can treat cancer in patients, led by Dr Manuel Guzman and his team in Spain. Nine 

people with advanced, terminal glioblastoma multiform ï an aggressive brain tumour ï 
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were given highly purified THC through a tube directly into their brain. Eight peopleôs 

cancers showed some kind of response to the treatment, and one didnôt respond at all. 

All the patients died within a year, as might be expected for people with cancer of this 

advanced degree. The results from this study show that THC given in this way is safe 

and doesnôt seem to cause significant side effects. But because this was an early stage 

trial, without a control group, it is impossible to say whether THC helped to extend their 

lives. And while it is certainly not a cure, the trial results suggest that cannabinoids are 

worth pursuing in clinical trials. 

  A handful of other clinical trials of cannabinoids are currently being set up. One 

early-stage trial testing a synthetic cannabinoid called dexanabinol in patients with 

advanced cancer will be recruiting in Leeds and Newcastle. Most research has been 

focused on THC, which occurs naturally in cannabis plants, but researchers have found 

that different cannabinoids seem to work better or worse on different types of cancer 

cells. Lab experiments have shown promising results with THC on brain tumour and 

prostate cancer cells, while CBD seems to work well on breast cancer cells. Then there 

is the problem of the psychoactive effects of THC, particularly in high doses, although 

this can be counteracted by giving it together with CBD. Because of this problem, 

synthetic cannabinoids that donôt have these effects might be more useful in the long 

term. There are also big questions around the best way to actually get the drugs into 

tumours. Because of their chemical makeup, cannabinoids neither dissolve easily in 

water, nor travel very far in our tissues. This makes it hard to get them deep into a 

tumour, or even just deliver them into the bloodstream in consistently high enough 

doses to have an effect. The clinical trial in Spain involved directly injecting 

cannabinoids into patientsô brains through a small tube. This isnôt an ideal method as it 

is very invasive and carries a risk of infection, so researchers are investigating other 

delivery methods such as tablets, oil injections, mouth sprays or even microspheres. 

They also do not know whether cannabinoids will help to boost or counteract the effects 

of chemotherapy, nor which combinations of drugs might be good to try. And there are 

currently no biological markers to help doctors identify who might benefit from 

cannabinoids and who might not.  

The biggest issue is that there isnôt enough evidence to show that cannabinoids 

can treat cancer in people, although research is still ongoing around the world. And it is 

not clear which type of cannabinoid ï either natural or synthetic ï might be most 

effective, what kind of doses might be needed, or which types of cancer might respond 

best to them. So far there have been intriguing results from lab experiments with 

prostate, breast, lung cancer, skin, bone and pancreatic cancers, glioma brain tumours 

and lymphoma. But the take-home message is that different cannabinoids seem to have 

different effects on various cancer types, so they are far from being a óuniversalô 

treatment. None of these issues are deal-breakers, but these questions need answering if 

there is any hope of using cannabinoids to effectively and safely treat cancer patients. 

There are hundreds of exciting potential cancer drugs being developed and tested in 

university, charity and industry labs all over the world. Cannabinoids are merely a small 

part of a much larger picture. 
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THE EXTERNAL ECONO MIC ACTIVITY OF THE CHUGUYEVSKY  
REGION OF THE KHARKOV AREA: CURRENT STATE , PROBLEMS AND 

DEVELOPMENT PROSPECTS 
Logvinova M.A. (Kharki v)  

Language supervisor: Bondar S. N. 
Summary: The article is devoted to consideration of features of foreign economic activity of 

Chuguyev district of Kharkov region, and also to the identification of problems and prospects for 

further development. It was revealed that in Chuguyev area the export-import balance is positive, and 

the unstable economic situation in the country is one of the most important problems. 

Key words: barter, economy, export, import, investments, foreign economic activity, trade. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʏʫʛʫʾʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʶ ʧʨʦʙʣʝʤ ʽ ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʏʫʛʫʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʧʦʟʠʪʠʚʥʝ ʝʢʩʧʦʨʪʥʦ-ʽʤʧʦʨʪʥʝ ʩʘʣʴʜʦ, ʘ ʩʝʨʝʜ ʧʨʦʙʣʝʤ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʻ ʥʝʩʪʘʙʽʣʴʥʘ 

ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʝʢʦʥʦʤʽʢʘ, ʝʢʩʧʦʨʪ, ʽʥʚʝʩʪʠʮʽʾ, ʽʤʧʦʨʪ, 

ʪʦʚʘʨʦʦʙʤʽʥ, ʪʦʨʛʽʚʣʷ.  

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʏʫʛʫʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ 

ʏʫʛʫʝʚʩʢʦʤ ʨʘʡʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʦʝ ʩʘʣʴʜʦ, ʘ ʩʨʝʜʠ ʧʨʦʙʣʝʤ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʦʡ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʠ, ʠʤʧʦʨʪ, 

ʪʦʚʘʨʦʦʙʤʝʥ, ʪʦʨʛʦʚʣʷ, ʵʢʦʥʦʤʠʢʘ, ʵʢʩʧʦʨʪ.  

 

One of the main directions of social and economic development of our region in 

modern economic ï geographical space is activization of mutually beneficial relations 

with other countries on the basis of accumulation of export-import potential, i.e. foreign 

economic activity.  

One of the main concepts of this subject is the concept of çforeign economic 

activityè. The Doctor of  Economics, professor of T. Shevchenko Kiev National 

university S. I. Doroguntsov gives the following definition of this concept: ñforeign 

economic activity of regions is the set of their concrete forms, and also the system of the 

http://scienceblog.cancerresearchuk.org/
http://www.taktent.org.uk/
http://www.medicalnewstoday.com/
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legal, organizational administrative financial and economic possibilities providing 

effective interaction of national economic complexes with  business structures abroad to  

accelerate  the development of productive forces of the region and the country and to 

increase socio-economic indexes of life of its citizens [2]. 

Ukrainian scientists pay much attention to the problems of foreign economic 

activity of  Kharkov region. In particular, they are analized in works of S. I. 

Doroguntsova, L. V. Deyneko, V. N. Mosin, B. M. Mochalov, Ya. B. Oleynik, V. A. 

Smirnov, L. G.Chernyuk, V. S. Yatskova and L. N. Nemets and others [1, 2].  

Despite the high level studying the matter of nation-wide character, there is a need 

of their profound studying at regional levels as it allows to analyse the current state, to 

allocate the main problems of foreign economic activity and to define further priorities 

in the context of sustainable development. The purpose of the article is to carry out the 

analysis of foreign economic activity of Chuguyev region of  Kharkov area, and also to 

identify problems and prospects of its development. The general investment and 

practical interest among foreign investors, the close neighbour of Chuguyev area is 

Russian Federation (one of the main trade partners). The favorable geopolitical location, 

the developed infrastructure, an industrial zone in the settlement Malinovsky ï all this 

promotes foreign economic activity of the area. Nowadays such types of foreign 

economic activity are widespread in Chuguyevsky area: 

1.  export and import of goods, capitals; 

2. rendering  services (production, forwarding, insurance, consulting, marketing, 

export, intermediary, legal entities) by subjects of foreign economic activity of 

Ukraine; 

3.  scientific and technical, research and production, educational and other 

cooperation with foreign subjects of economic activity; 

4. joint business activity between foreign economic structures and local 

enterprises, including creation of joint ventures of different types and forms; 

5. the organization and active implementation in the field of carrying out auctions, 

conferences, symposiums; 

6. goods exchange (barter) [1]. 

The foreign trade turnover in the area as in 2012 made 22,9 million USA dollars. 

Excess of export over import provided positive export-import balance in the sum of 8,3 

mln. dollars of the USA. The volume of export of goods by producers of the area 

following the results of 2011 makes 15,6 mln. dollars of the USA, import volume - 7,3 

million USA dollars. USA. On export and import operations of  the enterprises the area 

cooperates with 42 countries of  the world. Export of goods was carried out to 33 

countries of the world. Exporting enterprises are: 

- JSC çKG & Cè (aluminum caps ï Russia, Moldova, Turkey, Bulgaria);  

- GP çNew Pokrovsk KHPè (bran granulated ï Switzerland, Great Britain, The 

USA, Canada; flour ï Panama, Georgia, Azerbaijan, Great Britain, Moldova, Nigeria, 

Africa, Kazakhstan, Turkmenistan, Armenia, The United Arab Emirates, Cyprus, 

Singapore, semolina ï Georgia, Belarus, Russia); 

 - JSC çLVZ PRIMEè (alcoholic beverages ï Iraq, Latvia, Lithuania, Azerbaijan, 

Switzerland, Armenia, Israel, Lebanon, Georgia, Russia, The United Arab Emirates, 

Turkey, Jordan, Germany, Mexico, Bulgaria, Abkhazia, Chile, the USA, Estonia, 

Moldova, Vietnam, Panama);  
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- JSC çMalinovsky glass plantè (bottles for drinks and alcohol products ï Russia 

and the USA); 

 - JSC çStankoremontny ʨlantè (the metalworking equipment ï Russia);  

- JSC Rovere (timber of strong breeds - Italy).  

GP çNew Pokrovsk KHPè ï 47,7% has the greatest share in the total amount of 

export of the area [3].  

Goods from 15 countries of the world imported to the area imported. Import 

operations were performed by the enterprises  

- JSC çKG & Coè ï with Russia, Germany, Belarus, Italy, Great Britain, 

Switzerland, Thailand and Bulgaria (sheets, laying, granulates, spare part batchers, 

glue);  

- JSC çMalinovsky glass plantè ï with Russia, Germany, the Czech Republic, ï 

cotton wool, France, Switzerland, Great Britain, Korea, China, Austria, India (forms for 

producing bottles, spare parts for the equipment, sensors, raw materials);  

- JSC çLVZ PRIMEè ï with Belarus (corking metalpolymeric devices);  

- JSC çStankoremontny Plantè ï (the metalworking equipment - Germany) [3].  

Today Chuguyev area takes the second place in the Kharkov region on growth 

rates of direct foreign investments (after Balakleysky). The sum of investments in the 

area in 2011 made 288 million USA dollars. The result is reached by the industrial 

group of plants çMalinovkʘè which realizes a number of investment projects of the 

enterprises: JSC çKG & Coè, JSC çMalinovsky glass plantè and JSC çLikero-vodka 

distillery PRIMEè every year. They produce different output of high of fool 

technological cycle. The share of the area in the total amount of investments in Kharkov 

region makes 11,6%. The most considerable volumes of direct foreign investments is 

enclosed by investors from Cyprus, Great Britain and Denmark (98% of all foreign 

investments into the area). Today direct foreign investments are put into 5 enterprises of 

the area: JSC çHarkovsky likero-vodochny zavod plusè ï 26,2%, JSC çMalinovsky 

glass plantè ï 45,3%, JSC çGolden Krossè ï 0,8%; CIAO çKG & Coè ï 12%, JSC 

çBikormè ï 15,7%. 

For the purpose of improvement the indicators of foreign trade and investment 

activity authorities of the region and heads of the industrial enterprises take measures to 

export and import activity. The problems of more active use of an export potential 

consists in increasing incomes of local people by 2015. Realization of the strategic tasks 

stated above has to get more than 50 mln. dollars of the USA in the region. Due to its 

export-import operations, investment activity with foreign countries in the area some 

European standards have been reached. Modernized economy, foreign investments and 

the latest technologies are attracted, competitiveness of a domestic producer is 

increased, the entry into the world markets is carried out. But there are also many 

problems. They are difficult economic situation in the country, insufficient efforts on 

attraction of external investments, imperfection of legislative base, wear of fixed assets 

at the separate enterprises, absence of the markets of innovative and financial services. 
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VIRTUAL REALITY TECHNOLO GIES FOR RESEARCH AND EDUCATION  
IN OBESITY AND DIABETES: RESEARCH NEEDS AND OPPORTUNITIES  

Lutsyk M. (Kharkiv)   
Language supervisor: Sergeyeva O.A. 

Summary: Virtual reality technologies are the main point for consideration in the presented 

article. The particular attention is paid to the application of virtual reality technologies in preventive 

health and chronic disease management.  

Key words: virtual reality technology, haptic systems, diabetes risk, diabetes management, 

three-dimensional, body mass index, virtual environment, standard of care. 

ɸʥʦʪʘʮʽʷ: ʋ ʧʦʜʘʥʽʡ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʨʦʬʽʣʘʢʪʠʮʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʝʥʩʦʨʽ ʩʠʩʪʝʤʠ, ʨʠʩʢ 

ʟʘʭʚʦʨʽʪʠ ʥʘ ʜʽʘʙʝʪ, ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʙʽʛʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʨʠʚʠʤʽʨʥʠʡ, ʽʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘ, 

ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʤʽʨʘ ʧʽʢʣʫʚʘʥʥʷ. 

ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʧʨʦʩʫ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʩʝʥʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ, ʨʠʩʢ ʟʘʙʦʣʝʪʴ ʜʠʘʙʝʪʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʨʝʭʤʝʨʥʳʡ, ʠʥʜʝʢʩ 

ʤʘʩʩʳ ʪʝʣʘ, ʚʠʨʪʫʘʣʴʥʘʷ ʩʨʝʜʘ, ʤʝʨʘ ʟʘʙʦʪʣʠʚʦʩʪʠ. 

 

The rising rates, high prevalence, and consequences of obesity and diabetes call 

for new approaches to the complex behaviors needed to prevent and manage these 

conditions. Treatment and prevention strategies for diabetes and obesity typically 

include appropriate energy intake for weight loss or weight maintenance, suitable 

dietary macronutrient distribution, physical activity, medication, improved sleep habits, 

and in some cases bariatric surgery. Successful implementation requires sustained 

behavioral changes, a high level of self-monitoring, and adherence to medication if 

prescribed. This is difficult, however, to achieve. Moreover, socioeconomic and 

educational issues pose additional barriers. For example, successful glycemic control 

requires considerable text literacy (reading), numerical literacy (numeracy), and health 

literacy skills that many patients may not have. Overall, the learning and application of 

complex information, time and cost constraints, psychosocial factors, educational skills, 

and other issues make adoption of recommended behaviors and treatments challenging 

for health care providers, patients, and healthy individuals who wish to lower their risk. 

Virtual reality (VR) technology allows the creation of controllable, multisensory, 

interactive, three-dimensional (3D), stimulus environments, within which human 

performance can be motivated, recorded, and measured, and offers clinical assessment 

and intervention options that are not possible using traditional methods.
 
Much as an 

aircraft simulator can serve to test and train piloting ability under a variety of controlled 

stimulus conditions, virtual reality (VR) can be used to create relevant simulated 

http://chuguev-rda.org.ua/
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environments that allow  the assessment and treatment of cognitive, emotional, and 

motor functioning. However, virtual reality (VR) is not defined or limited by any 

technological approach or hardware set-up. The creation of a virtual reality user 

experience can be accomplished using combinations of a wide variety of interaction 

devices and sensory display systems, and in the design of content presented in a 

computer-generated graphic world [7]. 

For example, immersive virtual reality (VR) combines computers, head-mounted 

displays (HMDs), body-tracking sensors, specialized interface devices, and real-time 

graphics to immerse a participant in a computer-generated simulated world that changes 

in a natural way with head and body motion. In these systems, one of the key aims is to 

replace the outside world perceptually with that of a simulated environment (delivered 

within a head-mounted display (HMD)) to create a specific user experience. Immersive 

virtual reality (VR) has been most commonly employed in applications where a 

controlled stimulus environment is desirable for constraining a userôs perceptual 

experience within a specific synthetic world. This format has been used often in clinical 

virtual reality (VR) applications for anxiety disorder exposure therapy, analgesic 

distraction for patients suffering from acutely painful medical procedures, and in the 

cognitive assessment of children with attention deficit hyperactivity disorder within a 

virtual classroom to measure performance under systematically delivered task 

challenges and distractions. Some applications take advantage of simulated online 

worlds with functional representations (avatars) of humans and animals.  

By contrast, nonimmersive virtual reality (VR) is commonly experienced using 

modern computer and console games systems. This format presents a 3D graphic 

environment on a flatscreen monitor or television (no real-world occlusion) within 

which the user can navigate and interact. Albeit delivered on a less immersive display, 

such graphic worlds are still essentially a virtual reality environment. Though less 

immersive, virtual environments (VEs) presented on widely available commodity 

display systems have the capacity to provide the user with significant options for 

interaction with dynamic digital content using traditional computer and game interface 

devices (e.g., keyboard, mouse, game pads, joysticks, etc.). The use of such ubiquitous 

display and interface devices has promoted widespread access to this form of 

nonimmersive inter-active media, mainly in the domain of entertainment. Moreover, 

researchers have investigated the value and usability of commercially available 

interaction devices and methods that can be used with flatscreen-delivered virtual 

environments (VEs) that can allow users to interact with digital content using more 

naturalistic body actions beyond what is possible with traditional game interfaces. 

Virtual reality gaming technologies are now also being applied to preventive health and 

chronic disease management [1].  

Virtual reality technology might prove a useful tool for producing sustainable 

behavior change to manage weight. However, with the exception of one laboratoryôs 

work on clinical eating disorders (anorexia, binge eating), virtual reality (VR) 

applications for common weight control factors such as food selection, portion control, 

and cued eating represent a nascent research area. More work has been done on virtual 

reality (VR) as a modality to encourage physical activity for children and in the 

rehabilitation setting. The technology could be used to complement motivational 

interviewing, enhance motivation, assess emotional states of readiness for behavioral 
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change, and help subjects manage their emotional reactions to food choices. Visual 

presentations could assist subjects in adjusting distorted assessments of portion sizes, 

correcting unrealistic expectations of the rate of weight loss, managing adverse sensory 

experiences from behavior change (such as hunger from altered consumption patterns or 

delayed muscle soreness from unaccustomed exercise), and navigating complex food 

environments such as grocery stores, restaurants,
 

and household food 

pantries. Reinforcement and encouragement of the positive aspects of food choice and 

eating behaviors represent another potentially useful venue for virtual reality 

(VR). Virtual reality could also be used as part of patient visits to personalize 

treatment and improve adherence to diet, exercise, medication, and self-monitoring 

regimens [3].  

Virtual reality technology also presents new opportunities to apply advances in 

sleep research in relation to obesity and diabetes risk. Insufficient sleep (sleep 

deficiency) and poor sleep behaviors, including sleep-disordered breathing, have been 

causally linked with disordered endocrine and appetite regulation and with risk of 

metabolic syndrome, diabetes, hypertension, and clinical cardiovascular disease. On 

average, U.S. adults and teens fall 2ï3 hours short of their physiological requirements of 

8 and 9 hours, respectively. Thus, many people are functioning in a chronic state of 

sleep-deprivation and circadian phase misalignment, akin to self-induced jet lag. Virtual 

reality could be used to evaluate individual sleep and alertness status objectively, 

deliver personalized guidance on healthy sleep behaviors, and implement and assess 

outcomes of physician-recommended treatments such as positive airway pressure 

devices and light therapy. Sleep parameters amenable to study with virtual reality (VR) 

include sleep duration, timing, and quality; physical, perceptive, and affective aspects of 

sleepiness (e.g., cognizance of sleepiness and fatigue, self-monitoring of sleep habits, 

ocular markers of sympathetic tone); and sleep deprivation consequences (slower 

reaction times and impairments in memory, cognition, emotional processing, judgment, 

and decision-making) [2].  

Virtual reality has unique and valuable characteristics as a research tool. One 

advantage is that the virtual reality (VR) approach can simultaneously deliver an 

intervention and collect data on how it is utilized, particularly with regard to the 

cognitive and emotional processes involved. The virtual environments can be designed 

to address specific hypotheses, and detailed data on the study of a participantôs response 

to the intervention can be collected without additional intrusiveness. Virtual reality 

environments can be used to study cue responsiveness and extinction through virtual 

exposure, which has been used in the study of phobias and addictions. Visual 

presentations can be tailored to the user, along with therapeutic guidance to modify 

affective reactions and choices, and can prepare the user for future real-world 

encounters, thus making virtual reality (VR) suitable for role-playing and training. 

Performance feedback, an essential component of learning and skill acquisition, can 

occur in real time; thus, virtual reality (VR) can be used as a teaching tool and also to 

study cognitive processing of information presented in increasingly complex 

(hierarchical) environments, a research approach that typically is impractical in real-

world settings. Also, the capability to distribute identical virtual environments across 

multiple locations gives new meaning to the concept of multisite data collection. For 

virtual reality (VR) applications addressing issues of dietary assessment and metabolic 
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risk management are of vital importance. A particular challenge is the lack of food and 

nutrient databases with suitable accessibility, information content, and programming 

architecture [5].  

The possibility that virtual reality (VR) versions of traditional interventions may 

reinforce and enhance motivation for treatment, particularly among adolescents and 

young adults, since virtual reality (VR) provides an opportunity to match interventions 

to various ñages and stagesò. Systems that encouraged goal-setting, monitored behavior, 

and provided regular feedback and rewards were considered important for motivating 

behavior change. Weight management education could potentially be embedded in 

existing video games and other consumer-based virtual reality (VR) products. 

Virtual reality has been studied in patients with eating disorders to modify 

distorted perception of body image and could be used similarly in obesity. Virtual 

reality could also provide a virtual support system to those with obesity and/or diabetes 

via virtual social networks, including children with diabetes who feel isolated and 

different because of their disease. Virtual reality could encourage family interactions in 

an environment where parents and children could more easily work on diabetes 

management concerns. Social network environments could provide credits for healthy 

eating and engaging in regular physical activity and other health-enhancing behaviors 

(such as smoking cessation and good sleep habits). These virtual social networks were 

considered to be applicable to extending health care provider services. In addition to 

using virtual reality (VR) to train health care providers in weight and diabetes 

management, virtual reality (VR) social networks could be used by subjects and 

providers to deliver interventions between visits and in a more accessible manner, 

particularly for those patients with transportation or mobility barriers. Using similar 

methodology as that used for anxiety disorders and substance abuse, virtual reality (VR) 

cue exposure could be used to evaluate the effects of various cues on perceived hunger, 

food intake, and physical activity, and retrain the emotional and behavioral responses to 

these cues [6]. 

Virtual reality applications need to be easy to use and intuitive, even for older 

populations or for those with low vision and other sensory/physical disabilities. 

Technologies should accommodate user populations and study participants having low 

health literacy; virtual reality (VR) is potentially a useful approach for understanding 

how health and nutrition information is processed and used by these groups. Cautions 

include the need to minimize the possibility that messages embedded in the technology 

might appear manipulative, controlling, or prescriptive, rather than facilitative. In 

addition, the potential for adverse effects (such as lack or loss of social skills through 

displacement to virtual reality (VR) or dysfunctional avatar transference) needs to be 

understood. Usage costs such as purchase and maintenance expenses and time burden 

(amount of time spent in use, convenience of scheduling of interventions or sessions) 

need to be evaluated in various settings (research or private use; home, health care 

facility, school). Participants specifically noted the difference between television screen 

time, in which eating and drinking are common, and virtual reality (VR) screen time, in 

which hand controls minimize opportunities to eat [2]. 

The computer gaming industry was noted to be a rapidly advancing, economically 

robust sector with enormous potential for health-related research and behavior change. 

Researchers need to document and evaluate currently available off-the-shelf programs 
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because many projects can be conducted that take advantage of already existing tools, 

games, and software. 

Priority topics for research and technology development and evaluation identified 

by the workshop discussion groups include studies on the use of virtual reality (VR) to 

develop and enhance individual, family, and community-level skills that foster desirable 

eating, physical activity, and other health-related behaviors; the representational 

capacity of virtual reality (VR) to enhance motivation and learning and to serve as a 

teaching tool; the social networking capabilities of virtual reality (VR); virtual reality 

(VR) as a modality to train and extend availability and capacity for physicians and other 

health care providers; and pain distraction, motivation enhancement, and balance 

training using immersive visual environments, haptic systems (simulated tactile 

feedback), and other virtual reality (VR) modalities in supervised rehabilitation exercise 

therapy [5]. 

There has been very little development of virtual reality (VR) as a modality for 

obesity and diabetes studies. For example, the National Institutes of Health (USA) has 

supported only a relatively small number of research projects using VR technologies, 

primarily for studies in neuroscience, mental health, sensory deficits, post-stroke 

rehabilitation, and use of online worlds for diabetes management. The Department of 

Defense (USA) has more developed virtual reality (VR) portfolio particularly in 

treatment of posttraumatic stress disorder and post-amputation rehabilitation. Progress 

in the field will be enhanced by multidisciplinary collaborations between the technology 

industry and academia, and among researchers with diverse expertise in biomedical 

sciences (such as endocrinology, nutrition, and exercise physiology), behavioral 

sciences, pedagogical disciplines, and computer sciences. There is a need for both 

developmental research leading to new technologies and potentially commercializable 

products as well as research that provides a venue for well-powered effectiveness trials 

of new interventions. 
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PROGRAMMED CELL DEATH: AT THE BEGINNING OF THE PATH  
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Summary: The article deals with the process of apoptosis or programmed cell death. This 

phenomenon is necessary for normal development and homeostasis of multicellular organisms. Any 

defect in its mechanism may result in a tumor formation. Hence clinically many diseases are the 

ultimate result of either deficient apoptosis or excessive apoptosis. 

Key words: apoptosis, etiology of diseases, necrosis, procaspases. 

ɸʥʦʪʘʮʽʷ: ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʛʣʷʜʫ ʧʨʦʮʝʩʫ ʘʧʦʧʪʦʟʫ ʘʙʦ ʟʘʧʨʦʛʨʘʤʦʚʘʥʦʾ ʩʤʝʨʪʽ 

ʢʣʽʪʠʥʠ. ʎʝ ʷʚʠʱʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʛʦʤʝʦʩʪʘʟʫ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɹʫʜʴ-ʷʢʠʡ ʜʝʬʝʢʪ ʚ ʡʦʛʦ ʤʝʭʘʥʽʟʤʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʫʭʣʠʥʠ. ʊʦʤʫ 

ʢʣʽʥʽʯʥʦ ʙʘʛʘʪʦ ʟʘʭʚʦʨʶʚʘʥʴ ʻ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʘʧʦʧʪʦʟʫ, ʘʙʦ 

ʥʘʜʤʽʨʥʦʛʦ ʘʧʦʧʪʦʟʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʧʦʧʪʦʟ, ʝʪʽʦʣʦʛʽʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʥʝʢʨʦʟ, ʧʨʦʢʘʩʧʘʟʠ. 

ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʦʮʝʩʩʘ ʘʧʦʧʪʦʟʘ ʠʣʠ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʩʤʝʨʪʠ ʢʣʝʪʢʠ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʛʦʤʝʦʩʪʘʟʘ ʤʥʦʛʦʢʣʝʪʦʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʃʶʙʦʡ ʜʝʬʝʢʪ ʚ ʝʛʦ ʤʝʭʘʥʠʟʤʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʦʧʫʭʦʣʠ. ʇʦʵʪʦʤʫ ʢʣʠʥʠʯʝʩʢʠ ʤʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʘʧʦʧʪʦʟʘ, ʠʣʠ ʯʨʝʟʤʝʨʥʦʛʦ ʘʧʦʧʪʦʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʧʦʧʪʦʟ, ʥʝʢʨʦʟ, ʧʨʦʢʘʩʧʘʟʳ, ʵʪʠʦʣʦʛʠʷ ʟʘʙʦʣʝʚʘʥʠʡ. 

 

The first modern usage of the term apoptosis came from a 1972 edition of the 

British Journal of the Cancer. Scientist John Kerr used the word (which in ancient 

Greek means ñto pruneò or ñthe falling of leavesò) to describe an unusual form of a cell 

death he encountered while studying acute liver injury in rat models during the early 

1960s. Dr. Kerr first called the phenomenon ñshrinkage necrosisò because the dying 

cells somehow convert themselves into small round masses of cytoplasm, often 

containing tiny specks of condensed nuclear chromatin. These masses have their 

organelles intact and are eventually phagocytized and eaten by nearby cells, leaving no 

trace of the inflammation that accompanies classic necrotic cell death. The cells simply 

fold up and die, seemingly of their own accord. 

Today, apoptosis sometimes called programmed cell death is one of the hottest 

areas of study in cellular biology. Although there are countless ways to kill healthy 

functioning cells, in apoptosis, many of the most universal pathologies act through 

common pathways to do so. This raises the hope that by modulating apoptosis and the 

common pathways that lead to it, a wide variety of diseases such as auto-immune 

disorders, cancer, neurodegenerative diseases and more may be treated [3]. 

Apoptotic process consists of three phases. During the first phase cell detachment 

occurs from its substratum and adjacent cells with the loss of microvilli and 

desmosomes. DNA is fragmented by specific endonucleases and gets packed into 

vesicles. The change in DNA includes strand breakage (karyorhexis) and condensation 

of nuclear chromatin (pyknosis). The endoplasmic reticulum swells and the cell 

becomes denser as the cytoplasm shrinks and involutes. In the second phase the cell 

produces ñbuddsò which breaks off into multiple membranes and forms an ñapoptotic 

bodyò. In the third phase the cell membrane becomes permeable to dyes (e.g. Tryphan 

blue). The apoptotic body is then phagocytosed. This entire process occurs within a 

short span of 15-20 minutes [4]. 
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The machinery that is responsible for apoptosis seems to be similar in all animal 

cells. It involves the caspase family of proteases, the members of which are made as 

inactive precursors called procaspases. Procaspases are typically activated by 

proteolytic cleavage in response to signals that induce apoptosis. The activated caspases 

cleave, and thereby activate, other members of the procaspase family, resulting in an 

amplifying proteolytic cascade (fig. 1). An initial activation of a small number of 

protease molecules can lead, via an amplifying chain reaction (a cascade), to the 

explosive activation of a large number of protease molecules. Some of the activated 

caspases then break down a number of key proteins in the cell, such as nuclear lamins, 

leading to the controlled death of the cell. They also cleave other key proteins in the 

cell. One of the caspases, for example, cleaves the lamin proteins, which form the 

nuclear lamina underlying the nuclear envelope; this cleavage causes the irreversible 

breakdown of the nuclear lamina. In this way, the cell dismantles itself quickly and 

cleanly, and its corpse is rapidly taken up and digested by another cell. Activation of the 

apoptotic program, like entry into a new stage of the cell cycle, is usually triggered in an 

all-or-none fashion. The proteolytic cascade is not only destructive and self-amplifying 

but also irreversible; once a cell reaches a critical point along the path to destruction, it 

cannot turn back. Thus, it is important that the decision to die is tightly controlled [2]. 

All nucleated animal cells contain the seeds of their own destruction: in these 

cells, inactive procaspases lay waiting for a signal to destroy the cell. It is therefore not 

surprising that caspase activity is tightly regulated inside the cell to ensure that the death 

program is held in check until it is needed. 

Fig. 1. Apoptosis is mediated by an intracellular proteolytic cascade. (A) Each 

suicide protease (caspase) is made as an inactive proenzyme, a procaspase, which is 

itself often activated by proteolytic cleavage by another member of the same protease 

family: two cleaved fragments from each of two procaspase molecules associate to form 

an active caspase, which is formed from two small and two large subunits; the two 

prodomains are usually discarded. (B) Each activated caspase molecule can then cleave 

many procaspase molecules, thereby activating them, and these can activate even more 

procaspase molecules. 
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The main proteins that regulate the activation of procaspases are members of the 

Bcl2 family of intracellular proteins. Some members of this protein family promote 

procaspase activation and cell death, whereas others inhibit these processes. Two of the 

most important death-promoting family members are proteins called Bax and Bak. 

These proteins activate procaspases indirectly, by inducing the release of cytochrome-C 

from mitochondria into the cytosol. Cytochrome-C promotes the assembly of a large, 

seven-armed pinwheel-like structure that recruits specific procaspase molecules, 

forming a protein complex called an apoptosome. The procaspase molecules become 

activated within the apoptosome, triggering a caspase cascade that leads to apoptosis 

(fig. 2). 

Fig. 2. Bax and bak are death-promoting members of the bcl2 family of 

intracellular proteins that can trigger apoptosis by releasing cytochrome-C from 

mitochondria. When Bak or Bax is activated by an apoptotic stimulus, it aggregates in 

the outer mitochondrial membrane, leading to the release of cytochrome c by an 

unknown mechanism. Cytochrome-C then binds to an adaptor protein, causing it to 

assemble into a seven-armed complex. This complex then recruits seven molecules of a 

specific procaspase (called procaspase-9) to form a structure called an apoptosome. 

The procaspase-9 proteins become activated within the apoptosome and now activate 

different procaspases in the cytosol, leading to a caspase cascade and apoptosis. 
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Bax and Bak proteins are themselves activated by other death-promoting 

members of the Bcl2 family, which are produced or activated by various insults to the 

cell, such as DNA damage. 

Other members of the Bcl2 family, including Bcl2 itself, act to inhibit, rather than 

promote, procaspase activation and apoptosis. One way in which they do so is by 

blocking the ability of Bax and Bak to release cytochrome c from mitochondria. Some 

of the Bcl2 family members that promote apoptosis, including a protein called Bad, do 

so by binding to and blocking the activity of Bcl2 and other death-suppressing members 

of the Bcl2 family. The balance between the activities of pro-apoptotic and  

anti-apoptotic members of the Bcl2 family largely determines whether a mammalian 

cell lives or dies by apoptosis. 

The intracellular death program is also regulated by signals from other cells, 

which can either activate or suppress the program. Indeed, cell survival, cell division, 

and cell growth are all regulated by extracellular signals, which together help 

multicellular organisms control cell number and cell size [2]. 

 A number of techniques are usually employed in the study of apoptosis. Light 

and electron microscopy are two of the classical techniques for the study of this process. 

Because of the lack of cellular synchronisation in apoptosis and of the fact that the 

apoptotic cell is rapidly disposed of through phagocytosis, study methods based on 

morphologic criteria are adequate for the demonstration of the process, but are not 

useful for quantifying it. 

Further to these procedures, the study of DNA fragmentation in agarose gels has 

been considered to be identificative for apoptosis. A number of techniques take 

advantage of this DNA fragmentation for labelling the fragments and thus for 

quantifying the proportion of apoptotic cells. Each DNA fragment has a 3'OH terminal 

portion. This terminal fragment can be labeled in various ways (for instance, with the 

help of a modified terminal deoxynucleotidyl transferase), dardised technique takes 

advantage of the changes in the membrane phospholipids that occur early in apoptotic 
























































































































































