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AGRICULTURAL SCIENCES

THE HARMFULNESS OF ACANTHOSCELIDES OBTECTUS SAY DURING
THE STORAGE OF COMMON BEAN SEEDS

Sereda Vitalii Andriiovych,

Postgraduate Student,

Vasylieva Yuliia Volodymyrivna,

Candidate of Agricultural Sciences, Docent, Associate Professor,
State Biotechnological University,

Kharkiv, Ukraine

Introductions. The common bean (Phaseolus vulgaris L.) is a valuable protein
plant and is widely cultivated in the world. During storage, the grain of this crop is
attacked by pests, among which the bean bruchid is often detected.

It is known that the spread of adventitious species of bruchids (Coleoptera:
Chrysomelidae: Bruchinae) on the territory of Europe occurred in the 19th century.
Some of them have become pests of many leguminous crops, including
Acanthoscelides obtectus Say, 1831 and Bruchus pisorum (Linnaeus, 1758) [1].

The hidden way of life protects these insects from the influence of negative
environmental factors, for example, changes in temperature and humidity, and also
allows them to spread invisibly during the trade in grain of bean. Common bean
grains and seeds with undetected early-instar bruchids larvae are transported across
geographical borders in import-export shipments and pose a serious phytosanitary
threat in new ecological niches due to the absence of natural enemies of these
adventitious species [2].

Aim. To study the harmfulness of the bean bruchid on common beans during
grain storage.

Materials and methods. The research was conducted at the Educational,

Scientific and Production Center "Experimental field Dokuchaevske™ of the State

12



Biotechnological University and at the State Enterprise "Experimental Farm "Elitne""
of the Plant Production Institute named after V. Ya. Yuriev of the National Academy
of Agrarian Sciences of Ukraine sn 2023-2024. Two varieties of beans were studied:
Wawelska and Black Turtle. The repeatability of the experiment is fourfold.

The weight of 1000-kernel damaged by the bean bruchid during storage and
undamaged seeds was weighed on a portable electronic scale, with an accuracy of
one hundredth of a gram. We calculated the proportion of reduction in the mass of
beans as a result of damage by phytophagous larvae. Laboratory germination of
common bean seeds was determined according to SSTU 4138-2002. Depending on
the level of damage, and the number of bruchids exit holes, the seeds were divided
into seven groups: 0; 1; 2; 3; 4; 5 and more than 5 holes in one seed.

The statistical analysis was performed using the two-factor variance method
according to the generally accepted algorithm.

Results and discussion. The bean bruchid is native to Central America and is
distributed across five continents. It most often occurs in Latin America and Africa
[3]. The harmfulness of Acanthoscelides obtectus during storage of legume seeds has
been the subject of many scientific works. Hungarian researchers performed
CT-scanning of bean kernels damaged by the pest and found a significant decrease in
the quantitative and qualitative indicators of the seeds: weight and nutritional value
[4]. Some scientists [5, 6] claim that the bean bruchid causes about 10% weight loss
of bean seeds after the development of one generation of the phytophage. Seed
weight losses from this pest during storage without protective measures are known to
range from 7 to 40% [7], but most researchers indicate 20-100% [8, 9, 10].

A study of the harmfulness of the bean bruchid showed that the proportion of
colonized kernels of the common bean variety Wawelska (19.0%) was almost twice
as high as that of the Black Turtle variety (10.4%). This is probably due to the
different content of phytophagous attractive substances in these seeds.

There is evidence that damage to bean seeds by the bean bruchid significantly
reduces their germination, or even completely loses their ability to germinate [11].

As a result of the study, it was found that after the development of three

13



generations of Acanthoscelides obtectus, the 1000-kernel weight common bean seeds
decreased by almost 19% (variety Wawelska) and 26% (variety Chorna
cherephacha). A decrease in laboratory germination of common bean seeds was
found in the range from 13.2 to 100.0%. This depended on the level of grain damage
by the bean bruchid.

Conclusions. The level of damage to common bean grains and the number of
exit holes of Acanthoscelides obtectus significantly affected the laboratory
germination of damaged seeds: the more holes, the lower the germination, and in the
presence of five or more damages, the seeds completely lost germination, regardless
of the variety.
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Abstract. This study presents a pharmacognostic analysis of Stevia rebaudiana
Bertoni as a raw material for the production of functional food products. The research
focuses on the phytochemical composition, antioxidant activity, microbiological
safety, and nutritional profile of stevia leaves. The results confirm the presence of
steviol glycosides, polyphenols, flavonoids, and essential minerals, which contribute
to the plant’s health benefits and functional properties. The antioxidant activity and
microbiological safety indicators suggest that stevia is a promising ingredient for
food and pharmaceutical applications. Given its natural sweetness and zero glycemic
index, stevia can serve as a valuable alternative to traditional sugar, especially for
diabetic and health-conscious consumers.

Keywords: Stevia rebaudiana, pharmacognostic analysis, steviol glycosides,

antioxidant activity, functional food, sugar substitute, microbiological safety.

Introductions. In the modern world, there is a growing interest in natural
plant-based ingredients that can be used for the production of functional food
products. One of the most promising crops in this field is stevia (Stevia rebaudiana
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Bertoni) — a perennial plant containing natural sweeteners. Due to its high content of
steviol glycosides, stevia provides intense sweetness while being calorie-free, making
it an ideal sugar substitute.

Pharmacognostic studies of this plant are essential for investigating its
chemical composition, biological activity, and potential applications in the food
industry. Besides its sweetening properties, stevia exhibits antioxidant, anti-
inflammatory, and antidiabetic effects. These properties open up wide possibilities
for its use in creating products for people looking to reduce sugar intake or those with
metabolic disorders.

Functional food products based on stevia can be used not only for disease
prevention but also as part of a healthy diet. The use of stevia is particularly relevant
for individuals with diabetes, obesity, and cardiovascular diseases. Additionally, it
can be incorporated into the production of beverages, baked goods, dairy products,
and confectionery. An important aspect of research involves studying methods of
steviol glycoside extraction and determining their quantitative composition. This will
help improve production efficiency and ensure product standardization. Moreover, it
Is crucial to assess potential toxicological risks and the safety of long-term stevia
consumption.

Thus, pharmacognostic research on stevia is a vital step in the development of
new, health-promoting food products. The study of its chemical composition,
processing methods, and biological effects will facilitate the expansion of its
applications in the food industry. Given the current trends toward a healthy lifestyle,
stevia-based products have the potential to become an integral part of many
consumers' diets.

Aim. The aim of this study is to conduct a pharmacognostic analysis of stevia
(Stevia rebaudiana Bertoni) as a raw material for the production of functional food
products. This includes examining its chemical composition, evaluating the content
of steviol glycosides, and assessing its potential health benefits. Additionally, the
study aims to explore methods of processing and standardizing stevia-based

ingredients to ensure their safety and effectiveness in food applications. The findings
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will contribute to the development of innovative, health-promoting food products
suitable for individuals seeking natural sugar alternatives, including those with
metabolic disorders such as diabetes and obesity.

Materials and methods. This study involved the pharmacognostic analysis of
stevia (Stevia rebaudiana Bertoni) as a raw material for functional food production.
The research was conducted in several stages, including sample collection, chemical
composition analysis, and evaluation of biologically active compounds.

Materials

. Plant Material: Dried stevia leaves obtained from certified agricultural
sources.

. Reagents and Chemicals: Standard analytical reagents for phytochemical
analysis, including solvents for extraction and chromatography.

. Laboratory Equipment: High-performance liquid chromatography
(HPLC), spectrophotometry, and microscopy for structural and qualitative analysis.

Methods

1. Phytochemical Screening: A preliminary qualitative assessment of stevia
leaf extracts to identify major classes of biologically active compounds, including
steviol glycosides, flavonoids, and polyphenols.

2. Quantitative Analysis of Steviol Glycosides: HPLC was used to
determine the concentration of stevioside and rebaudioside A, the primary sweet
compounds in stevia.

3. Moisture and Ash Content Determination: Standard gravimetric methods
were applied to evaluate the purity and stability of the plant material.

4. Antioxidant Activity Assessment: The total antioxidant capacity of stevia
extracts was measured using the DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging method.

5. Microbiological Analysis: The presence of microbial contaminants was
examined to ensure the safety of stevia as a raw material for food production.

6. Nutritional Profiling:  Spectrophotometric and chromatographic

techniques were used to analyze essential nutrients, including vitamins, minerals, and
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amino acids.

The combination of these methods allowed for a comprehensive evaluation of
stevia as a high-quality raw material for functional food development, ensuring its
safety, efficacy, and nutritional benefits.

Results and discussion. Stevia (Stevia rebaudiana Bertoni) is a unique plant
known for its rich chemical composition, particularly its high content of steviol
glycosides. These glycosides, including stevioside, rebaudioside A, rebaudioside C,
and dulcoside, are responsible for the plant’s intense sweetness. Steviol glycosides
are about 200-300 times sweeter than sucrose but have zero caloric value, making
stevia a popular sugar substitute. The plant also contains significant amounts of
polyphenols and flavonoids, which exhibit strong antioxidant properties. Among the
most abundant flavonoids in stevia are quercetin, kaempferol, and apigenin. Stevia
leaves are rich in essential minerals such as potassium, calcium, magnesium, iron,
and zinc, which contribute to its nutritional benefits. The plant also contains vitamins
C and B-group vitamins, which support metabolic processes and immune function.
Stevia is a source of dietary fiber, aiding digestion and promoting gut health. The
presence of essential oils in stevia leaves enhances its medicinal properties.
Additionally, stevia contains chlorophyll and carotenoids, which contribute to its
antioxidant and anti-inflammatory effects. The plant exhibits antimicrobial activity
due to the presence of bioactive compounds such as tannins and phenolic acids. Some
studies suggest that stevia’s chemical components may have hypoglycemic and
antihypertensive effects. The absence of toxic alkaloids and harmful compounds
makes stevia a safe and sustainable ingredient. Its high content of phytochemicals
supports various pharmacological applications. The combination of steviol
glycosides, polyphenols, minerals, and vitamins makes stevia a valuable raw material
for functional foods. Given its complex chemical profile, stevia continues to gain
interest in the food, pharmaceutical, and cosmetic industries.

The pharmacognostic analysis of Stevia rebaudiana Bertoni as a raw material
for functional food production yielded the following results:

1. Phytochemical Composition. The qualitative screening confirmed the
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presence of steviol glycosides, flavonoids, polyphenols, tannins, and essential oils.
The primary steviol glycosides identified were stevioside (7.8-12.5%) and
rebaudioside A (2.5-6.3%), which contribute to the sweet taste of stevia. Total
polyphenol content was measured at 3.2—4.1 mg GAE/g dry weight, indicating strong
antioxidant properties.

2. Moisture and Ash Content. The moisture content of dried stevia leaves
ranged from 7.5% to 9.2%, which meets quality standards for herbal raw
materials. The total ash content was found to be 5.6-6.8%, indicating a moderate level
of inorganic compounds.

3. Antioxidant Activity. The DPPH radical scavenging activity of stevia
extracts was measured at 65-78% inhibition, demonstrating strong antioxidant
potential. The total flavonoid content was 1.9-2.7 mg QE/g, supporting the plant’s
antioxidative and anti-inflammatory properties.

4. Microbiological Safety. The microbial analysis confirmed the absence of
pathogenic bacteria (Salmonella, E. coli, and Staphylococcus aureus), making the raw
material safe for food use. The total aerobic microbial count (TAMC) was within
acceptable limits for herbal products.

5. Nutritional Composition. Stevia was found to be rich in essential minerals,
including potassium (215 mg/100g), calcium (175 mg/100g), and magnesium
(90 mg/100g). The presence of vitamins C and E enhances its functional food
applications. The low-calorie profile, combined with zero glycemic index, confirms
stevia as a safe sugar alternative for diabetic and weight-conscious consumers.

6. Functional Potential. The results indicate that stevia’s phytochemical and
nutritional properties make it an excellent candidate for functional food production,
particularly in low-calorie sweeteners, herbal teas, and health supplements. The
combination of natural sweetness, antioxidant activity, and safety profile supports its
increasing use in food and pharmaceutical industries.

Overall, the study confirms that Stevia rebaudiana is a high-quality raw
material with significant nutritional and medicinal benefits, making it a valuable

ingredient in functional food products.
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Conclusions. The chemical composition of stevia confirms its high biological
value, particularly due to the presence of steviol glycosides, which provide intense
sweetness without the caloric load. The main glycosides include stevioside,
rebaudioside A, rebaudioside C, and dulcoside, which are of natural origin and
exhibit a range of beneficial properties. The antioxidant activity of stevia is attributed
to the presence of polyphenols and flavonoids, particularly quercetin, kaempferol,
and apigenin. They neutralize free radicals, which helps reduce oxidative stress in the
body and prevents the development of chronic diseases.

The mineral composition includes potassium, calcium, magnesium, iron, and
zinc, which contribute to the normalization of metabolism and support the health of
the cardiovascular and nervous systems. The hypoglycemic properties of stevia make
it a promising agent for individuals with carbohydrate metabolism disorders,
particularly in cases of diabetes. Steviol glycosides do not affect blood glucose levels,
as confirmed by clinical studies. The hypotensive effect has been demonstrated by
experimental studies, which show that the bioactive compounds in stevia can lower
blood pressure, making it beneficial for individuals with hypertension.

The antimicrobial properties of stevia are due to the presence of phenolic
compounds and essential oils, which make it effective in combating pathogenic
bacteria and fungi. The safety and non-toxicity of stevia have been confirmed by
numerous toxicological studies, allowing it to be used as an alternative to artificial
sweeteners without health risks. The impact on the gastrointestinal tract is observed
in the improvement of digestion, as stevia contains dietary fibers that promote the
growth of beneficial gut flora. The potential for using stevia in the production of
functional foods is supported by its rich chemical composition, biological activity,
and technological stability. Stevia's wide application is possible in the food,
pharmaceutical, and cosmetic industries, making it an important raw material for the
development of new products with enhanced functional properties. Thus, the results
of the study confirm the feasibility of using stevia as a safe and effective natural

component in functional food products aimed at improving human health.
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Abstract: This study explores the impact of liming on soil pH and the resulting
changes in cereal crop yields. Different liming rates were applied to sod-podsolic
soil, and their effects on winter rye, spring barley, and winter wheat were assessed by
the various times of melioration aftereffects. The results demonstrated that higher
lime rates significantly increased soil pH, improving crop yields, particularly for
spring barley and winter wheat, while winter rye showed less sensitivity to pH
changes. The optimal pH for winter wheat and spring barley was between 6.0 and
6.5. The study highlights the importance of accurately managing soil pH through
liming to optimize crop productivity in agronomic practices.

Keywords: Cereals, fertilization, melioration, soil acidity, crop Vyield,

aftereffect time.

Introductions. Liming is a fundamental agronomic practice that reduces soil
acidity and enhances soil fertility [1]. Research indicates that the effects of liming
materials are most pronounced three to four years after application. This is attributed
to the gradual dissolution of carbonates and dolomites in the soil, which neutralizes
exchangeable and hydrolytic acidity. However, the effectiveness of liming diminishes
over time, and soil acidity may begin to increase again Six to seven years
post-application, impacting crop productivity depending on their position in the crop
rotation and their response to changes in soil pH [2].
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In Ukraine, studying the impact of liming on soil fertility and agricultural crop
productivity is a relevant area of agronomic research. In particular, the works of
Tkachenko M. A., Mazur G. A., and Polovyi V. M. et al. highlight the importance of
liming for maintaining soil fertility and increasing cereal crop yields [3-5]. Their
research results demonstrate that liming, combined with proper fertilization, can
significantly increase crop yields, especially on slightly acidic soils.

The results from the Long-Term Liming experiment provide essential insights
into the relationship between yield and pH for key arable crops, offering important
guidance for crop selection in rotation systems [6].

Aim. This study aimed to investigate the effect of different lime application
rates on soil pH and the yield of cereal crops (winter rye, spring barley, and winter
wheat), and to determine the optimal soil pH for maximizing crop productivity under
varying soil conditions.

Materials and methods. The study was conducted in a stationary experiment
in the Polissia region of Western Ukraine. The soil of the experimental plots was
sod-podzolic (Retisol). The initial soil solution reaction (pHkc;) was of 4.6-4.8 units,
and the hydrolytic acidity (Hh) was 2.23-2.48 cmol kg * of soil.

The cereal were growing in traditional region crop rotation: potatoes — annual
grasses — winter rye — flax — fodder beet — spring barley with undersowing of
perennial grasses — meadow clover — winter wheat.

The sowing area of the experimental plots were 198 m? (33x6), and the
accounting area for yield measurement was 100 m? (25%4). The experiment was
replicated three times.

Mineral fertilizers (ammonium nitrate, granulated superphosphate, and
potassium chloride) under cereal culture were applied according to the doses:
NeoPsoKeo Under the winter wheat, N4oPeoKego under the winter rye and spring barley.
The saturation of the crop rotation area was NssPggKK75 of mineral fertiliser. The crop
yield was determined by separate-plot weighing.

Before initiating the experiment, chemical amelioration was carried out with

lime. The physical application rate of lime was calculated based on the soil's
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hydrolytic acidity (Hh) using the formula: D = (Hh x 0.5 x 100) / CaCO3 content (%).

The following lime doses (t ha™) were applied: 0.5 Hh CaCOs (1.8 t ha™);
1.0 Hh CaCOs (3.6 t ha™); 1.5 Hh CaCOs (5.5 t ha™); 2.0 Hh CaCOs (7.0 t ha™).
Winter rye was grown in the 3rd year after lime application, spring barley in the 6th
year, and winter wheat in the 8th year.

The collected data was tested by one-factor variance analysis (ANOVA) to
compare indicators of soil acidity and crop yield to justify the effectiveness of using
different rates of lime. The significance of treatment effects was determined using the
Fisher test at p < 0.05. The regression analysis was used for exploring the relationship
between soil acidity (pHkc)) and cereal yield under different rates of lime and crop
fertilizing.

Results and discussion. Liming significantly increased soil pH in all treated

plots compared to the control (no liming and fertilizing) (Tabl. 1).

Table 1
The level of potential acidity of sod-podsolic soil and the yield of cereal crops by

different times of amelioration

Winter rye | Spring barley | Winter wheat
Treatment pHec | vield | pHea | vield | pHa | vield
NssPesK7s (background) 4.38e | 2,69B | 4,57e | 2,38B | 4,5f |2,62D
Background + aftereffect
CaCOs (0.5 Hh) 5,80c | 2,76A | 5,34c | 2,34A | 4,94d | 3,39C
Background + aftereffect
CaCOs (1,0 Hh) 6,98b | 2,79A | 6,22b | 3,28A | 5,87c | 3,54B
Background + aftereffect
CaCOs (1.5 Hh) 7,16b | 2,81A | 6,91a | 3,36A | 6,33b | 3,73A
Background + aftereffect
CaCOs (2.0 Hh) 7,55a | 2,70B | 7,09a | 3,34A | 6,50a | 3,54B
LSDgs 0,19 | 0,06 | 0,11 | 0,21 | 0,14 | 0,02

The most substantial pH increase was observed with the application of lime at
rates of 1.5 and 2.0 Hh CaCOs, raising soil pH to 7.16 and 7.55, respectively, in the
third year after application in the field with winter rye. At these lime rates, soil pH
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remained the highest among all treatments in the sixth- and eighth years following
liming, particularly in fields with spring barley and winter wheat. However, in
treatments with a lower CaCOs dose (0.5 Hh), the pH increase was less pronounced,
with a gradual return of soil acidity to lower levels three years after application.
Establishing the relationship between soil pH and cereal crop yield is crucial
for optimising fertilisation and liming strategies, ultimately improving soil fertility
and crop productivity. Assessing the sensitivity of different crops to soil acidity and
liming, and identifying the optimum conditions for maximising productivity, are of

current and practical importance in agronomy.

Winter rye responded well to the improvement of the soil nutrient regime but
was insensitive to the reaction of the soil solution. At a soil pHkc of 4.7 units, the
application of NPgKg under winter rye increased the grain yield to 2.69 t ha™
compared to 2.29 t ha™ in the control, that is, by 17.5%. Neutralization of soil acidity
with different lime rates to pHkc 5.8-7.6 did not provide an increase in yield
compared to NoPgoKeo, Which ranged from 2.69-2.81 t ha™

Spring barley against the N4oPsoKeo application at a soil pHyc, of 4.6, the yield
increased to 7.38 t ha™, or by 31% compared to the control. With the soil reaction as
pHkor 5.3, the grain yield increased to 3.34 t ha™. A further decrease in acidity to
PHkc 6.2; 6.9 and 7.1 was not accompanied by an increase in yield.

Winter wheat being the most sensitive to soil pH, showed that it was the only
crop in the rotation that did not respond to mineral fertilizer application with a very
acidic soil reaction. In the experimental variant with NgPgsoKgo at pHKCI 4.5, the
grain yield was 2.62 t ha™*, while in the control it was 2.65 t ha-*. Shifting the soil pH
to 4.9, 5.9, and 6.3 in the 8" year after liming increased the yield to 3.39; 3.54 and
3.73 t ha™, or by 28; 34 and 41% compared to the control. However, increasing the
lime rate to 2.0 Hh CaCOs (pH 6.5) did not result in a significant increase in yield
compared to 1.5 Hh CaCOQO:s.

The second-degree polynomial regression model shows the relationship
between soil pH and crop yield (Fig.1).
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Figure 1. Polynomial dependence of cereal crop yield and soil pH

The coefficients of determination (R?) indicate the strength of the relationship
between yield and soil pH, showing how closely yield variations depend on changes
in soil acidity:

Winter rye (green line, R? = 0.25): The relationship is less pronounced,
suggesting that rye is more adaptable to different soil pH levels. The highest yield is
found in the pH range of 6.0-7.0.

Spring barley (red line, R? = 0.89): Similar to winter wheat, yield increases
with pH up to 6.3-6.9 and then slightly decreases.

Winter wheat (blue line, R? = 0.90): A strong dependence on soil pH is
observed. The highest yield is recorded at pH 6.3, after which the yield declines.

Thus, the optimal pH range for winter wheat and spring barley is 6.0-6.5,
whereas winter rye is less sensitive to pH variations but still performs better in
slightly acidic to neutral conditions.

Comparison with other studies indicates that the liming effect often lasts for
three years, after which the soil begins to acidify again, particularly at lower lime
application rates. This is supported by the works of Li et al. (2019) and Oliver et al.
(2021), who report that the maximum liming effect occurs during the first three years,
with the impact potentially lasting up to eight years, depending on the soil type and
crop. Furthermore, the findings of Jankauskas et al. (2004) confirm that the

application of fertilizers combined with liming increases crop yields by 18-23%
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compared to untreated soils. However, it is essential to consider the crop’s response
to changes in soil acidity to achieve its maximum potential without yield losses.
Conclusions. Cereal crops exhibited varying levels of sensitivity to liming and
responses to yield changes associated with soil pH. Spring barley demonstrated the
highest yields at lower lime application rates (0.5-1.0 Hh CaCOs), while winter
wheat showed the best results at higher lime rates (1.5-2.0 Hh CaCOs). However,
winter rye exhibited the least yield response to changes in soil pH across the
treatments. Therefore, for both wheat and barley, the optimal effect was achieved at a
pH of 6.0-6.5, which underscores the need for a precise approach to crop placement
within the crop rotation system in soils with elevated acidity when conducting

chemical amelioration.
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NPOJIYKTUBHICTD IIIEHUII O3UMOI 3AJIEZKHO BIJ] CTPOKIB
CIBBU B YMOBAX CTEITY YKPAIHU

CemkoB IBaH,

3n00yBau Ol «ArpoHomisy,

JPYTHUil MaricCTepChKUii piBEHb BUIIIOI OCBITH
Opnecbkuil nep:kaBHUN arpapHUi YHIBEPCHUTET,
M. Opneca, Ykpaina

Beryn. [lmenuns o3uma € OfHIEI0 3 HAWBAXKIIMBIIIMX 3€PHOBUX KYJIBTYp B
VYkpaiHi, 3a0e3neuyloud 3HA4Hy YAaCTHHY BajoOBOro 300py 3€pHa Ta BIIITPAIOYH
KJIIOUOBY POJIb y MPOAOBOJNbYiK Oesmemni kpaiHu. B ymoBax Cremy VYkpainu, e
CIIOCTEpITA€ThCS ~ 3HAYyHA  BaplaOeNbHICTh  KIIMaTUYHUX  (PakTopiB,  BHUOIp
ONTUMAJILHOTO CTPOKY CIBOM € BHU3HAQUAJbHUM [IJI1 OTPUMAHHS BHUCOKHUX Ta
CTaOUIbHUX ypOXKaiB.

MeTor0 1OCHIIKEHHS € BU3HAUEHHS BIUIUBY CTPOKIB CIBOM Ha MPOIYKTUBHICTh
MIIEHUII 03UMOi B yMoBax Cteny YKpaiHu.

Marepiaaun Tta Meromu. OO'€KT TOCHIDKEHHS BU3HAYEHO MIICHUIS O3UMa
copty Mynpicte Ognecbka. [lonboBi nociimxenns Oynu nposeaeHi Ha Teputopii T/IB
«Hopuomopenb» c. HoBorpankika OBimiononbchkoro paiiony Onecbkoi 00acTi.
Cxema pocniny mnepeadadana 4 BapianTu cTpokiB mociBy: 10.09., 20.09., 01.10.,
10.10. TloBTOpHIiCTH Yy JOCHIAI YOTHPUPA30Ba, pO3TAIIOBaHI B OAWH SPYC,
pO3MIIIEHHS BapiaHTIB B Kociifi cucremariane. [Inoma 061ikoBoi mimstHkd — 21 M2

PesyabTatn Ta o0roopeHHsi. [{ociiKeHHS MNPOBOAMINCH 33 YOTUpPhOMA
MOBTOPEHHSIMH JIJIT KOKHOTO CTPOKY CIBOM, 1 JJI1 KOXKHOTO BaplaHTy Oynu
pO3paxoBaHi cepefHl 3HAYeHHS YpPOXKAWHOCTI, a TaKOXX aOCOJIIOTHI Ta BiJHOCHI
BIIXWJICHHSI Bl KOHTPOJILHOTO CTPOKY ciBOU (15 BepecHs) (taba. 1). 15 BepecHs €
0a30BMM BapiaHTOM, Ji¢ CepelHs ypokaiHIicTh ckiama 3,29 1/ra. lleit cTpok ciBOu
BUKOPUCTOBYETHCS ISl TOPIBHSHHS 3 IHIIMMM JaTaMU. 25 BEpECHs ypOXKaWHICTb
MIIeHUIN TigBUIyeThes 10 4,32 1/ra, mo Ha 1,03 T/ra Oinabine, HIX Tpu ciBOL 15
BEPECHS, 10 CTAaHOBUTH 301nbIeHHS Ha 31%. 1le cBiTunTh PO MO3UTUBHHI BILINUB
JESKOro TMI3HIIIOIO CTPOKY CIBOM Ha BpPOXAWHICTh, MMOBIPHO, 3aBISKH OUIbIII
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CTaOUTBHIM YMOBaM JIJIs1 PO3BUTKY POCIIHH.
Taoaunga 1

YpokaiiHicTh NIIEHUIII 03UMOI 3aJ1€5KHO BiJl CTPOKIB CiBOUM

YpoxaiiHicTb, T/Ta + 1o + 1o

Bapia}.lT/ cepenne | MEPLIOTO | mepmioro

NMOBTOPHICTh I I | I | IV |3pagenns | CTPOKY CTPOKY
ciBOM, T/Ta | CiBOH, %

15.09 3,35 3,22 | 3,27 | 3,33 3,29
25.09 4,211 4,43 | 4,65 | 3,97 4,32 +1,03 31
05.10 3,98 | 4,55 | 4,93 | 4,66 4,53 +1,24 38
15.10 3,05 3,1 13,08 31 3,08 -0,21 6

5 JKOBTHS BUSIBUBCSI HAMOUTBII COPUSITIMBUM JIJIs1 BPOXKAMHOCTI CTPOKOM C1BOM,
3 cepeaHiM mnokazHukoM 4,53 t1/ra. lle nHa 1,24 T1/ra Outblue, HX npu ciBO1l 15
BEPECHsI, 0 CTAaHOBUTH 301bIIeHHA Ha 38%. Takuil pe3ynbrar HiATBEPKYE, L0
JesKe 3amli3HeHHs CIBOM CIIpUsie KpaumioMy pPO3BUTKY PpOCIHH, WMOBIPHO, 4Yepes3
HAsBHICTh ONTHUMAJIBHUX TEMIIEPATypPHUX YMOB 1 JOCTaTHBOI KUIBKOCTI OMajiB B
OCIHHIH TEepio/.

15 »OBTHSI — HAUOUIBII Mi3HIMA CTPOK CIBOM, YpOKAMHICTh IPHU SIKOMY CKJiaja
mumie 3,08 1/ra. e va 0,21 T/ra MeHIe, HiX MpU ciBO1 15 BepecHs, 10 CTaHOBUTH
3MeHIIeHHs Ha 6%. 3ami3HeHHs 3 CiBOOIO Ha 1€ TepMIH HEraTMBHO BIUJIMBAE Ha
ypOKaifHICTh, IMOBIPHO, Ye€pe3 HEIOCTATHE HAKOTIMYEHHS BETETATHBHOI MacH IMepen
HAaCTaHHSAM 3WMOBOro mepioay. IliABUIIEHHS BpoXalWHOCTI 3a BapiaHTamu 2 Ta 3
MIPOTHU KOHTPOJIO ICTOTHE, MPO L0 CBIAYUTH PI3HUIIT MK CEpEIHIMHU BapiaHTa BUILA
B HIP Ha 060x piBHsix imoBipHOCTi (0,38 Ta 0,55 BiAMOBIAHO).

BucnoBku. HaiiBuma BpoxaiiHICTh crocTepiraiacs mpu ciBO1 5 »OBTHS, 3
MoKa3HUkKoM 4,53 T/ra, 0 NEPEBUILYE YPOKAUHICTh 3a ciBOM 15 BepecHs Ha 38%.
CiBOa 25 BepecHs TaKOX Jajia BUCOKUI Pe3ysbTar, 3 ypoxaiHicTio Ha 31% BuIoro
nopiBHSAHO 3 15 BepecHs. HaliHuk4y ypokailHICTh OTpUMaHO 3a CiBOM 15 >KOBTH,
mo Ha 6% MeHIIe 3a KOHTPOJBHHWM BapiaHT. 3arajiom, I MaKCcUMi3allii
BPOXKAMHOCTI TIICHUII 03UMOI HAWOUIBII CHPUATIUBUMH € CTPOKH CIBOM B KiHIII
BEpECHsI — MOYaTKy >KOBTHSI, 30KpeMa 5 >KOBTHSA, TOJIl SIK MI3HS CiBOa y cepeluHl

’KOBTHSI BEJI€ JI0 3HIDKCHHS YPOXKaHOCTI.
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VIIK 614.9
BILTAB IICUXOJIOTTYHUX TPABM
HA MOBEJITHKY JJOMAIIHIX TBAPUH

Jo0poBosbcbka CeiTiiana BikropiBHa,

Crapmuii Bukiiagad kadeapu paiioHaaIbHOTO IPUPOIOKOPUCTYBAHHS
Ta OXOPOHH HABKOJIUIIIHBOTO CEPEIOBUILIA,

MY, m. Kuis, Ykpaina

batenko Mapist BasienTuHiBHA,

yueHuns 11 knacy

K3 «C3I Ne 47»

M. Mapiymosnb, Ykpaina

AHoTanisi: Y cTarTi y3araJbHEHO TEOPETHYHI 3acaJy 100 BUBYEHHS BILUIUBY
MICUXOJIOTIYHUX TpPaBM Ha TOBEAIHKY JOMAlIHIX TBapuH 3 pI3HUX AacCIEKTIB.
Po3misiHyTi  MeToaum  JIIarHOCTUKM Ta  peaOuniTamii  JOMallHIX TBapuH 13
MICUXOJIOTIYHUMH TpaBMamu. Po3poOiieHi pekoMmeHaarii o0 MiHiMi3alii BIUTUBY
MICUXOJIOTIYHUX TPaBM Ha MOBEIHKY JIOMAIIIHIX TBAPHUH.

Kurouosi ciioBa: IToctpasmarnunuii cunipom (ITTCP), ncuxomnoriuaa TpaBma,
noBeAiHka TBapuH, (o001, peabimiTailis TBapUH,T PHUBOXKHI PO3JIAIH, JEMpPecis,

JKyBaHHs, arpecis.

3pocTaHHS KUIBKOCTI JIOMAIlIHIX TBapWH, SIKI 3a3HAIOTh CTPECOBUX 1
TPaBMYIOUMX CHUTYyaIlld, CTAJIO OJHIEID 3 KIOYOBUX MPOOJIEM Yy 300JOTIUHIN Ta
BETEpUHAPHIN TpakTuill. YpOaHizallisi, HePaBWIbHI YMOBH YTPHUMAaHHS, KOPCTOKE
MOBOJIXKEHHS, pi3Ka 3M1HAa 0OCTAaHOBKH, TPUBaJja 13015 Ta 1HIII (aKTOPU CHPUSAIOTH
HaKOIMWYEHHIO HETaTUBHOTO JOCBIY, KM BioOpa)kaeThCsl Ha MOBEAIHII Ta 3I0POB'T
JIOMAIITHIX TBapHH.

B 0CHOBI TNICHXOJIOTIYHOI TpaBMHU JIEKUTh BIUIMB MOAil abo cepii Momii, ski
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BUKIIMKAIOTh y TBapHMHU TOYYTTS 3arpo3d, Oe3mopagHocTi abo CHIBHOTO
TUCKOMQOPTY.

[lcuxomnoriyuHa TpaBMa OKpPECIIO€ CTaH, II0 BUHHUKA€ BHACTIJIOK BIUIMBY
CHJIBHOTO CTpPECY, 31aTHOTO MOPYIIMTH HOpMasibHe (YHKIIIOHYBaHHs opraHizmy. J{is
TBapMH OCHOBHI TPUYMHU TPaBM BKIIOYAIOTh: COLIAJIbHUM cTpec; Qi3uyHe
HACWJIbCTBO; €KOJIOTTUYHUHN CTpeEc.

[IcuxonoriyHi TpaBMU y TBAPUH MOXYTh BHUSBIATHUCA Y PI3HUX (opMax, KOXKHA
3 SIKUX Ma€ CBOi 0COOJIMBOCTI Ta CIIOCOOH IIPOSIBY.

Cepen HalOIBII TMOMIMPEHUX BUAIB TCUXOJOTIYHUX TPaBM BUIUISIOTH

TpUBOXKH1 posnaau, Aenpecito, [ITCP Ta ¢obii (puc. 1).

16

B 00 TpaBMuU nicns TpaBMu

14

12

10

ArPECIA ANATIA FIMEPAKTUBHICTb YHUKHEHHA

Puc. 1. Yacrora nposiBiB NOBeIiHKH AOMAIIHIX TBAPHH 10 i iCJIs1 TPABMH

[ToTeHITHUMY TPUYUHAMH TICUXOJIOTIYHUX TPaBM Y JIOMAITHIX TBAPHUH €:

- KOpPCTOKE TOBOJKEHHs: (i3uuyHe abo eMOILiiiHe; aBEpCUBHE YB'SI3HEHHS:
TpuBaje yrpuManHs B nputyiky Ta CBES; GaraTtopa3oBe mepecesieHHs: MOBTOPHE
MOPYILICHHS O KUTTEBUX TOMIA 1 COLIAIBHUX CTOCYHKIB, IMEPEIIKOKAIYH
BCTAaHOBJICHHIO 0Oe3me4yHoi 0a3u Ta BIOUYTTS CTaOUIBHOCTI; HAKOMWYEHHS:
HAJ3BUYANHMUI CTpec 4yepe3 KOHKYpPEHLIIo 3a NedilUTHI pecypcH; CTUXIMHI JMXxa:
BTpaTa JOMAIHBOIO CEPEAOBMINA Ta COLIAJbHUX 3B’S3KIB, YAaCTO BKIIOYAIOYH
¢b13uuHy TpaBMmy; Oifiku: opraHizoBaHi cobaui 00i, 110 BKJIIOYAIOTh >KOPCTOKE

MOBOJIKEHHS, TPEHYBAJIBLHUM CTpeC, BaXKl (PI3MUHI TPaBMHU, SIKI 3a3BHUYAM JIIKYIOTHCA
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BJIACHUKaMU co0ak 0e3 BEeTepHHAPHOI TOMOMOTH; CIy*k0a Ta BIHCHKOBUN OOOB'SI30K:
BIUTMB OOHOBHX il Ta BHUOYXiB, MOLIYKOBO-PATYBajbHI pOOOTH, poOOTa MOILIIi;
1abopaTOpHI JTOCHIIPKEHHS Ta TECTYBAaHHS: CTPEC B €KCIEpPUMEHTaX, MPU3HAYCHUX
I BUKIIMKAHHS JUCTPECY, a TAKOXK «3BUYAMHI» CTpaxu, MOB'sA3aHi 3 1a00paTopHUM
YTPUMaHHAM 1 MaHIOYyJAMisAMA; (DI3UUHI TPaBMU: MIUPOKUHA CHEKTP HECIPUITIMBUX
¢bi3nunux crauis [9].

Yacto y cobak Ta KOTIB, sIKI 3a3HAJIM TCHXOJIOTIYHI TPaBMH, CIIOCTEPITa€eThCs
CTpeC — IIe CTaH, SIKUH BHUKJIMKAE JIAHIIOYKOK O10XIMIYHMX peakiliii B opraHi3mi. Bin
MO3K€E MPOSIBIISATUCH MTO-PI3HOMY B 3aJICKHOCTI BiJl 00CTaBHH Ta KOHKPETHOI TBAPUHHU.

Y cobak cTpec MpOSBISETHCS Y HACTYIMHUX CHMIITOMAx: pO3JpaTOBaHICTh Ta
HECIIOKIH, T1epaKTUBHICTbD, B SUTICTh Ta amarTis, HEMOCIyX Ta 1HIITHX.

KoTtu npuxoByioTs cTpec Ta Oib, OJJHAK, 32 IEBHUMHU O3HAKaMHU HOT0 MO>KHA
PO3MI3HATH: arpeCUBHICTb, MOCTIHE BUIU3YyBaHHS, MParHeHHs MOCTIHO XOBAaTHCH,
3MiHA HAaCTPOIO, MIIBICTh, HEOaKaHHS WTH Ha KOHTAKT 3 FOCIOIAapPEM.

[Icuxonoriydi TpaBMH Yy TBapuH CYTTE€BO CKOPOUYYIOTb TPUBAIICTH JKUTTH,
BIUTMBAIOYM Ha iX (Pi3uyHUM Ta eMmoluiiHuil cTad. Tak cepeiaHsi TPUBATICTh KUTTS Yy
co0ak Ta KOTIB, K1 3a3HaJIM MCUXOJIOT1YHI TPAaBMHU, CKOPOUYETHCS, B CEPETHBOMY Ha 3
POKH.

[ToBemiHKOBI TPOSIBU TCHUXOJOTIYHUX TPaBM y TBApUH BUSBISIOTHCS dYepe3
3MIHM B iX TOBEJIHIIl, SIKI MOXYTh OyTH SK SBHUMH, Tak 1 npuxoBaHumu. Cepen
OCHOBHUX TIOBEIIHKOBMX O3HAK BHJUIAIOTh YHUKHEHHS KOHTAKTy, arpecio uu
MOJIOXJIUBICTh, PYHHIBHY MTOBEAIHKY Ta MOPYUIEHHS CHY Ta alleTUTY:.

[{i mopymieHHs CBiAY4aTh MPO BHYTPIHIA AuCKOMGOPT Ta HEOOXIIHICThH
TIarHOCTHKH, @ CUMITOMH TMOTPEOyIOTh TIHMOOKOTO aHai3y BHU3HAYCHHS JKEpelia
TPaBMHU 1 IJIaHYBaHHS peaduTiTalii.

Jlsi BU3HAUGHHS HAsSBHOCTI Ta XapaKTepy TCUXOJIOTIYHOI TpaBMH y TBapUH
3aCTOCOBYIOTHCSI Pi3HI METOAM J[IarHOCTHKH, SIKI CIIPSIMOBAHI Ha BUSBJICHHS 3MIH Y
MOBE/IIHII, EMOIIIMHOMY CTaH1 Ta aJIalTUBHUX PEAKIisAX TBAPUH: CIIOCTEPEKEHHS 3a
MOBEAIHKOIO: BUSBIEHHS 3MIH y TOBEIHIII TPAaBMOBAaHWX TBApPWH; OIlIHKA PIBHSA

CTpecy, CTpaxy, arpecii 4u 1HIIOI B3aeMoO/Iii; ()i310JI0T1YHI BUMIpPHU: OILIIHKA BIUIUBY
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TpaBMH Ha (I3UYHUI CTaH TBApWH, 30KpEeMa pIBEHb CTPECY, CEPLEBHA PHUTM,
IUXaHHS, TEeMIleparypy Ta I1HII MOKa3HUKH; TECTH Ha KOTHITUBHI MOXJIMBOCTI:
OITiHKA 3M1H Y KOTHITUBHIM (DYHKIIIi TBAPHUH MICJIS OTPUMAHHS IICUXOJIOTTYHUX TPABM.

TBapuHM 13 O3HaKaMHM TICHXOJOTIYHOI TpPaBMH JEMOHCTPYIOTh  YITKI
MOBE/IIHKOBI BIJIMIHHOCTI: Y HUX 3HHUXKYEThCS aKTHBHICTH, CIIOCTEPIra€ThCsl MIISIBICTh
a0o0 TIMepaKTUBHICTh, CTPaX, YacTi cnanaxu arpecii Tomo. Tosl, K y TBapuH, SKi HE
3a3HaJIM TPABM - aKTUBHICTh HOPMaJIbHA, a CTpax Ta arpecist BIACYTHI.

®di310J0T1YHI  BIAMIHHOCTI 'y TpPaBMOBAaHMX TBapUH MPOSBIAIOTHCA Y
MiBUIICHOMY pIiBHI KOPTH30Ily Ta aJpeHalliHy, 3HI)KCHHI IMyHHOi CHCTEMHU Ta
nopyuieHHi cHy. Helpo0O10ioridHl BIIXWUJIEHHS CIOCTEPITalOThCSd B aKTUBHOCTI Ta
CTPYKTYp1 MO3KY: 3MIHEHHsI pUTMIB, arpodist arpodis rimokamma, 3MiHA B aMiraali;
TICTOJIOTI1 Ta HEWpoMeaiaTopax.

JlikyBaHHS TICHXOJIOTIYHUX TpaBM y TBapuUH — CKIAIHUN IMpolec 1 Horo
pe3yabTarT 3ajJeXKUTh BiJl 1HAMBIAYaIbHUX OCOOIMBOCTEH marieHTa. ToMy BEJIHKY
poJib BiAirpae peaOimiTailiss TpPaBMOBAaHMX TBApHUH, fKa Nepeadadae: CTBOPEHHS
0e3MeyHOro CepeqoBMINA; IIPOBEACHHS IOBEIIHKOBOI Teparii; 3acTOCYBaHHS
MEIMKaMEHTO3HO1 MIATPUMKHU y pa3i MOTpeOH.

besneune cepenoBuie s TBapUH, MMO30aBlIeHE CTPECOBUX (HAKTOPIB,
CTBOPIOETHCS 32 JIOTIOMOTOIO0 CIIOKOI0, TIepe10auyBaHOCTI Ta €MOIIIHHOT MiATPUMKH.
Bono Bxiouae: (izuuHe, emoiliiiHe; coliajibHE CepeoBUINA; WOro 30arayeHHs;

¢bi3iomoriunui kKoMQpopT Ta GeppOMOHOBA TEparis 1 10AaTKOBI METOH (puc. 2).

®I3UHHE CEPE[OBULLE: EMOLIVHE CEPEOBMWLLE:
NpocTip AAR YKPUTTS; 3a6e3neyeHHs PO3MNOPAAOK AHSI; PeryASpHA BIAEMOAIS
AOCTATHLOTO NPOCTOPY AAS PYXY; 3 AIOAMHOIO Q60 IHWKMMKU TBAOPUHAMM;
IHMKEHHA LWYMY; OCBITAEHHS; BiACYTHICTb 3arpos;
TemneparypHuii pexum NO3UTHBHE NIAKPINAEHHs

1 W 2

®EPOMOHHA / \ COUIANBHE
TEPANIA TA CEPE[OBMLLE:
OONATKOBI cnokiiHe
METOAM: CNIAKYBAHHS;
‘ h nocrynosa
Q):'p?(::: ol 6 ) ) L < 3 couiaaizauis;
're);’mnln' BUKOPUCTAHHSA
' MmeToAlB
gpoMoTepdia ] AeceHcubBiAizauli;
iHWI TBAPUHU
5 W Al 4
®I310M10MNYHUA KOM®OPT: 3BATAYEHHSA CEPE[JOBULLA:

XApP4YBAHHA TA BOAQ; ririEeHa cepeAoOBULLA; irpaLWKyY Ta AKTUBHOCTI;
BETEPUHAPHUIA AOTASIA NPUPOAHI @AeMeHTH

Puc. 2. be3neuHe cepenoBuile AJs1 TBAPUH
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[TpaBuiibHO MpOBEAEHA MOBEAIHKOBA TEparisl JOIOMarae TBapuHaM MOCTYIOBO
BIIHOBUTHU JIOBIPY 10 JIFONEH 1 HABKOJUIITHHOTO CEPEIOBUIIA, a TAKOXK MOBEPHYTHUCS
710 HOPMAJIbHOT TTOBE/IIHKHU.

OOO0B’SI3KOBOI0  YMOBOIO TOBEIIHKOBOi Teparii € JOTPUMaHHA OCHOBHHX
MIIXOMIB: TOCTYIOBa JI€CEHCHOUT3allisl, MO3WTUBHE IMIAKPIIJICHHS, CTBOPCHHS
nependavyyBaHOTO CEpeOBHUINA, Ta peami3aiis il eTamiB: OIlilHKa CTaHy TBapHH,
po3po0ka  IHAMBIAyaJdbHOTO  TUTAHY  Tepamii, TIOCTYIIOBE  BIPOBAKCHHSI
TeparneBTUYHUX 3aXO1B T4 MOHITOPUHT MPOTPECY.

[Tpu MenmkamMeHTO3HIM Tepamii 3aCTOCOBYIOTh HACTYIIHI T'PYHH IMpenaparis:
CEJIEKTUBHI 1HT10ITOPH 3BOPOTHHOTO 3aXOIJIEHHS CEPOTOHIHY - IPH TPHUBOXKHUX
po3nanax, ¢o6ii, arpecii, o3Hakax [ITCP; aHKciomITHKH - IPU TOCTPUX TPUBOTAX Ta
MaHIYHUX PEeaKIifX; TPULHUKIIYHI AHTUACHPECAHTH - TMPU TPUBAIUX TPHUBOKHUX
po3nanax; ¢itonpenapatd Ta HarypajibHI J0OaBKM MPU3HAYAIOTHCS JUISI M SIKOTO
3HWKEHHSI CTpecy Ta TpPUBOXKHOCTI. E(eKkTnBHE BHUKOPHCTAaHHS LHUX Ipenaparis
J03BOJISIE 3MEHIIIUTH HACIIIKU CTPECY Ta MOKPAIIUTH SKICTh KHUTTS TBAPHH.

Takok BaXJIMBUMHU € HACTYIHI TNPUHIMUIN: KOMIUIGKCHUM — MIAXI,
IHAUBITyaJIbHUA TA01p, HAMISA BETEPUHAPHOIO JIIKAps Ta MOCTYNMOBHMA MOYATOK Ta
BiJIMiHAa. 3acTOCYBaHHS 1HIMBIAYaJdbHOTO TIAXOMYy, TEPMiHHSA Ta mnpodeciiiHa
JIOTIOMOTA € KIIF0YOBUMH (haKTOpaMH YCIIITHOT peadiiTaltii.

OTXe, TCUXOJIOTIYHI TPaBMU CYTTEBO 3MIHIOIOTH MOBEAIHKY TBAapWUH: BOHU
CTalOTh TPHUBOKHMMH, arpeCUBHUMH YH 130Jb0BaHMMHU. OpjHaK Il 3MIHM MOXXHa
J1arHOCTYBAaTH 1 BUIIPABUTH 3a JIOMTOMOTOI0 KOMITJIEKCHUX METOIB peadiiTairii.

CranmapTHU30BaHUX PEKOMEHIAIIN TSl JIIKYBaHHSI TaKMX TPaBM HEIOCTATHBO.
Le o3Hayae, 10 KOXKEH BUIMAJOK MOTPeOye 1HAUBIAYAIBHOTO MiIX0Y.

Jns ycmimHoi poOOTH 3 TPaBMOBAHUMH TBapHMHAMH BaKJIMBUII CUCTEMHUUN

MIX11, 0 BKJTIOYAE JIarHOCTHKY, peadiliTaiio Ta mpodiIakTHKY .
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BIOLOGICAL SCIENCES

V]IK 577.2
EBOJIIOLISI TEHETUYHOI'O KOJIY. I'IOTE3A

Teaennesa Jlrogmuia I'eopriiBHa

HAYKOBHH CITIBPOOITHUK

XapKiBCbKHUI IHCTUTYT MIKpOO10JIOTii Ta IMyHOJIOT 1]
im. [. I. MeunukoBa, XapkiB, Ykpaina

M. XapkiB, Ykpaina

Beryn./Introductions. Jlo TenepinHL0Tr0 Yyacy J0BEICHO HAMBAXKIIUBIILY POJIb
PHK B eBousttoI1ii )KUTTS HAa 3eMJIi Ta TOCHIIHUM IUISIXOM PO3IMIU(POBAHO BC1 KOJAOHU
PHK nns 20-TM aMIHOKHCIIOT, IO BXOJASATH O CKIIaay OUIKIB, BIAKpUTO 21 dopmy
icnyBanHus JIHK..

Cepen nux 3 dopmu npezactanieHi y surisal tpunaniorosux JHK: H-IHK
a6o Tpumekc-IHK - ¢popma IHK, B sikiii Tpu OJITOHYKICOTUAN OOBHUBAIOTH OJUH
onHoro, Qopmytoun mnotpiiiHy cmipanb, J-JIHK, yrtBopena mnostopamu All, 1
P-IHK-cnipane [lominra ta Kopi [1]. 3BepHIMO TakoX yBary Ha TOMl (axt, 110
A-dbopma JIHK xapakrepna s mporiecis, y sikux JJHK crBoproe kommiiekcu 3 PHK,
OCKLUJIBKH OCTaHHS HE MOYKE€ CTBOPUTH 1HIIHNX (POPM.

[IpoTe 1i 3HAHHS HEMOXJIMBO HAOYHO 1 JIOTIYHO TOSICHUTH MOMXJIUBICTh
CTBOPEHHSI KUTTS 3eMJi Ta 1l TUBOBIKHUX OcoOnmuBocTed. Hampuknan, mpuaunny
HaJ[3BUYalHOI MIITHOCTI >XUTTs. Hemae BIAMOBI/I 1 HA HACTYMHI JABa MUTaHHI. Yomy
JUISI CTBOPEHHS! HYKJIETHOBHX JIAHLIIOT1B MPEJCTABHUKIB 3€MHOI MaTepii 3HaA00unocs
5 pi3HOBUIB HYKJICOTH/IIB, TOJ1 SK NMPU CTBOPEHHI Oyab-sAK0i oHOoMaHIoroBoi PHK
a6o JIHK BukopucTtoBYyeThbcsl TOCTIHHO Jnumnie 4 3 Hux? Hapimo HageKOHOMHOIO
3axau  [Ipupoai mgoBenocs crBoproBath 2 kimacu aminoarnuia-TPHK-cunaTeTas
(APCas3, xonas), sxi mormomaratoTh TPHK mocrapmsiTu ix aMiHOKHCIIOTH B pUOOCOMH?

[IpuHarigHo 3ayBa>KUMO, 1110 AJI JI3UHY ICHYIOTh KOJIa31 000X KJIACIB.
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Ha mi 3anmuTtanHs cnopoOyeMo BIAMOBICTH PI3HOMAHITHUMHU 00'€THAaHHSMU
TPHOX OJIMHUIIL TEHIB TNPOKapioTiB Ta eykapioTiB. OCKUIBKH OJUHUI TEHa
eykapioTiB, Ha3BaHa «bionoriyHowo crpykTyporo “Oneca-Jlonnon-2012” 3 9-tu
HYKJICOTHIIBY», BXKE OmyOJikoBaHa B [2, 3], IO CTATTIO, 3/1€01IBIIIOT0, TIPUCBIICHO
BUSIBJICHHIO BJIACTUBOCTEH OJIMHUIIL T'€HA TMPOKApIOTIiB Ta iXHIX 00'€qHaHb, sKi
HaJ3BUYaiHO BIUTMHYJU HA €BOJIIOIIIO KUTTS Ha 3eMIIi.

JliniiiHi 3'€IHAHHA OAUHUIb I'eHIB apXxeiB, 0akTepiil Ta eykapioTiB

Kutta Ha 3emMil HeMOAJIIMBE 0€3 eJIEKTPOMAarHiTHOTO BUIIPOMIHIOBAHHS 31POK,
BKJIIOYHO 13 COHIIEM, OCHOBHOTO TMOCTaYaJIbHUKa €Heprii (Temia) B 3eMHY KOpy, a
TaK0>X HasIBHOCT1 KaTIOHIB Ta aHIOHIB, SIK1 MICTSIThCSI Y BOJII.

Ak Bigomo, oOepTanHs 3eMiIl BIIOYBA€ThCS B TOMY K HAMPSAMKY, IO 1 1i pyx
HaBKoJIO COHIA: SIKIIO JTUBHUTHCS 3 MIBHIYHOIO OOKY, IPOTH TOJMHHUKOBOI CTPLIKU
(ToOT0 13 3axoay Ha cxix). LlinKoM MOXJIUBO, IO caMe I 0OCTaBMHA 1 MOCTIpHsIA
BUOOPY «IpaBUX» IYKPIB MPU CTBOPEHHI XKUTTS Ha HAIlli IJIaHETI, OCKUIBKH HOTro
OCHOBHE 3aBJIaHHS - IEPETBOPIOBATH 3€MHY KOPY, PO3CIIOI0UHN MIPH IbOMY 3aMaceHUX
HEI0 CHEePTIIo.

[lepmmii KpoK A0 CTBOPEHHS OJMHHII T€Ha MPOKapioTiB OyB 3poOieHMIA
3YCTPI4Y4YI0 OJAHOTO HYKJIEOTHIY, IO Ma€ OJIMH HEraTWBHUM 3apsia, aiametp Dn i
BucoTy hn, mo mopiButoe 1/3 Dn, 3 katioHom marHio (Mg + 2), nodapboBanuM Ha
puc. 1 yuepBoHUM KOIb0pOM. OAMH MO3UTUBHUMN 3apsi/i Y MarHito, U0 3aJIUIIUBCS PU
i 3yCTpidui, NPUBEPHYB JO HHUX JPYyrUd HYKJICOTHJ. 3aJI€KHO B MICIA
pO3TalllyBaHHS JIPYTOro HYKJIEOTUY YCl1 HACTYITHI HYKJICOTHU]IHI 00'€THAHHS MOTJIU

OyTH TUIbKHU «TIBUMHU» a00 «IIPaBUMM» O10CTPYKTYypaMH.

o
COMNE O

Puc. 1. Bzaemoaist HyKJ1€OTHAIB 3 KATIOHAMM MAarHil0, 110 NPU3BOAUTDH /10

CTBOPEHHS MPEACTABJIEHOI HA PHC. 22 OIUHUIII TeHA NMPOKAPIOTIB.
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Benuki KiTbKOCTI MarHit0 3HaXOJSATHCS B MOPCHKIM BOJ1 y BUIJISI PO3YUHY
coueit (0,12-0,13 % 3a macoro). 3aBasiKi CBOIM XIMIYHIN aKTHUBHOCTI MarHii 3IaTHHMA
B3a€EMOJIIATUA 3 KUCJIOTAMHU 1 3 JyramMu, 10 COPHUIO 3a00py B HYKJICOTHAHI KaHAJIU
OCHOBHUX OPraHOTEHHHUX €JEMEHTIB 1 MaKpoelieMeHTiB. MarHiii 6epe y4acTh y O1IbII
HDK 300 610XIMIYHUX peaKiisiX B OpraHi3mi.

HaitimoBipHiiie, Maruid OyB oOpaHWM HYKJIEOTHIAMH 4epe3 Te, I0 pailyc
fioro ioHa 66 (+2¢€) MM J03BOJIIE HOMY TJIMOIIE MOTPANUTH B O10JIaTyHY, CTBOPEHY
OIYHMMHM TIOBEPXHSMU JIBOX IWIIHAPUYHUX HYKICOTUIIB. BoaHouac BennunHa
paziyca aToma MarHiio, 1mo J1opiBHio€e 160 mM, 103BOJsIa HOMY YTPHUMYBATHUCS SIK Y
TPUKYTHOMY, TaK i B YOTUPUKYTHOMY HYKJICOTHTHOMY KaHAaII.

Copusina TtakoMy oO'€HAHHIO OJIM3BKICTh BEJIMYMH IIUIBHOCTI  HOTO
ydyacHukiB. Y MarHiio ryctuna 1,738 r/cm?, T mn. 650 °C; ryaniny - 2,2 r/cm?,
365 °C; anpeniny - 1,6 r/cm?®, 360-365 °C; umro3uny - 1,55 r/em?, 320-325 °C;
ypaumiy - 1.32 r/em?, 320-325 °C; tuminy - 1,23 r/em?, 316-317 °C.

JIBa karionu MarHito (Mg+2), o norpanuiv y /1Bl 010J0T14H1 Jarysu (puc. 1),
MOTJIM MIPUBEPHYTHU J10 cebe 1 TpeTiit HykieoTua. Yotupu ioau Mg+2, 1o norpanuiu
70 YOTHPHOX HYKIICOTUAHHUX JaryH 1 NEPETBOPUIIUCS HAa YOTHPU aTOMH MAarHIiio,
JI0TIOMarajid TakKuM YMHOM TPUBEPHYTU JO cebe Bxke BiCIM HykJeoTuAiB. OcTaHHI,
3rpyYIyBaBIIUCh, CTBOPUIIN TEPIy OlaTepanbHy O10CTPYKTYPY 3 SIBHO MOMITHHUMH Y
Hei moyaTkoM 1 KiHueMm (xBoctoM). Ha pwuc. 2a ug OlocTpykTypa, Ha3BaHa
«bionoriuna crpykrypa Oneca-JIongon-2012» 3 8 HyKI€OTHUIIBY 1 “OJMHUIICIO T€HA
MPOKapioTiB” BUJJIEHA YEPBOHMM KOJbOpOM. [HIII Ta HaBITh I1JEHTUYHI i
0locTpykTypH, odapOboBaHi Ha pucC. 2 B 1HIII KOJOPH, 1100 HAOYHO MIAKPECIUTH

BC1 0COOJIMBOCTI OJIMHMIIH T€HA MTPOKAPIOTIB.

Puc. 2. ITocninoBHe 00'€AHAHHA TPHOX OJMHUIIb T€HIB apXeiB.
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[TpunarigHo 3a3Ha4MMoO, 110 32 OyIOBOIO KIITHH apxei HallOuUIbIn OJU3bKI A0
rpaMno3uTuBHUX Oaktepiii. Ha BinmMiHy Bijg OakTepidt Ta €yKapioT, *OJEH BiTOMHIA
BU/J apxe He (hopMye criop.

Ha puc. 2a BugHo, skoi ¢opmu HaOyBana oauHuL reHa apxeiB 3a pH
CEpEelIOBHUIIA, 1[0 MA€ BEJIMUYMHY MEHIIY a00 OUIbIIY 3a CiM, YTBOPIOIOYH MPHU IILOMY
7 TPUKYTHUX HYKJICOTHIHMX KaHaiiB. Ha puc. 26. mokazaHo 110 ) O10CTPYKTypy 3a
pH =7. IIpu ubomy y Hel yTBOPIOBAJIUCS IBa YOTUPUKYTHI KaHAIIH.

OTxe, CyMapHO B 111l 010CTPYKTYp1 yTBOproBajocs 52 06100yXTH, MPUIOMY B
3 HHUX YTBOPIOBAJIMCS JIBOMa HYKJICOTHIAaMH XBOCTOBOI YaCTUHHU OJUHUII TeHa
MPOKapIOTIB.

Pi3HMus B miiomax OJHOrO0 YOTUPUKYTHOI'O KaHANy 1 CyMapHOI IUIOIII JBOX
TPUKYTHUX KAaHAIIB JO3BOJIsUIa OJMHULI I'€HA YTBOPIOBAaTH BHYTPILIHINA BaKyyM Yy
JBOX YOTUPUKYTHUX KaHanax (AUB. puc. 20).

CBO€10 €Hepriero BaKyyM TakMX KaHaJiB J1aBaB 3MOrY JBOM PEYOBHHAM, IO
MOTPANUIIM paHillle B Mall KaHaIW OJAMHULI reHa, 00'€AHYBaTHCS OJHA 3 OJHOIO Y
BEIIMKOMY KaHaji abo K OJHIA pEYoBHHI, fKa TMOTpanmwia TMpd IHOMY B
YOTUPHUKYTHUN KaHaJ, pO3MaJaTHCs HA YaCTHUHH, IO MOTIM MOTPAIUISIN Y ABa Mali
ka"aiu. 3aBsaku nboMy ¢eninananid (Phe, F) nepetBoproerbest Ha Tuposun (Tyr, Y),
a ceput (Ser, S) na tpeonin (Thr, T), 1 mHaBnaku. Aminokucnora rmnud (Gly,G)
TaKOK MO’KE MEPETBOPIOBATHCS HA CEpHH, 1 HaBmaku. L{i oOcTaBUHM ¥ TONOMOIIH
CEepUHY OTPHUMATH IIICTh KOJIOHIB.

OauHUIl TeHa MPOKapioTiB MEPETBOPUIIMCS Ha pPI3HOMaHITHI OiodepMeHTH 3
BHCOKOIO TIPOAYKTHUBHICTh Yepe3 IMBUIKE 3HUKHEHHS BaKyyMy.

VYce Buie omnwcade 3poOWIO OJWHMIKO TE€HA TMPOKAPIOTIB BIJKPUTOIO
CUCTEMOIO, III0 aKTHUBHO B3a€MOJIE€ 3 HABKOJUIIHIM CEPENOBHUINEM. Y pe3yNbTaTi
IIbOTO CTBOPIOBANIMCS OLTKKA «AoMamHboro rocmogapctBa» (housekeeping genes),
30kpema Oinku TictoHiB. [Ipunarigno 3ayBaxkumo, mo reau pPHK, TPHK 1 MaPHK
HAJIeKATh JI0 TeHIB «JIOMAITHHOTO TOCMOIAPCTBAY.

3aBAsSKM CTBOPEHHIO JOJATKOBMX YOTHPUKYTHUX KaHamiB (auB. puc. 2r i

puc. 2e) mociiioBHe 00'€eTHaHHS OApa3y TPHOX OJUHUIIL T€HA MPOKAPIOTIB AABAJIO iM
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3MOTYy CTBOPIOBATH HE TUTHKH OUTKH «JOMAITHBOTO TOCTIOAAPCTBaY, a M 1HIIII.

[Ipu 1meomy gaBi 3 Tppbox BC3JI 3matHi mepeOyBaTu B KOH]irypaiiii,
XapakTepHii Ay cepenonuiia 3 pH, BimMinauMm Bix 7. lle HaoOuHO BHIHO Ha pHC. 2B.
Hepo3puBHuii niHIHHUN 3B'130K MK OJIMHUIIMU T€HA apXes He MepepuBaBcs 1 TO,
KOJIM CEepeHS 3 HUX CTBOPIOBaa OUIKH «IOMAIIHBOTO TOCIOAapCTBay (JIUB. PUC. 2T).
[IpuyoMy B 1[bOMY BUNAAKY 3'SBISIOCS I1I€ 4-pU HOBUX YOTUPUKYTHUX KaHaIH, B
SKUX CTBOPIOBAINUCS HOBI OLITKH.

Ha puc. 2e noka3aHo, 10 J1Ba HOBUX YOTHPUKYTHHMX KaHAJIU YTBOPIOIOTHCS
3CYBOM CEpeIHBhOI OAMHMII TeHa, Mo BigHOmeHHI0 a0 aBox iHmmX BCOJI (mms.
puc. 2n). Came TOMy IUIOIIMHHE Ta MOCIIIOBHE 00'€IHaHHS TPbOX OJMHMIL T'€Ha

MPOKapioTiB HAOYJIO TAKOTO HIMPOKOTO MOMIUPEHHS B )KUBIH TIPUPOIL.

Puc. 3. JliniiiHe 00'€AHAHHA TPHOX OJMHULb I'eHa DaKTepild.

[ToniObna miHiliHAa 30ipKa OJMHUIIL TEHIB OakTepii MPU3BOAUTH 1O «e(eKTy
JTIOMIHO» ((IPUHITUITY JOMIHOY») - TIOIIUPEHHS JIAHIFOKKOM (JIAHI[IOTOBOIO PEAKIIIETO)
MIEBHOTO SBUIIA MMiJ JI€I0 Oy/b-IKOTO YMHHHKA, SKUM BIUIMBAE HA MEPIIUI €JIEMEHT
JaHIrora. 3aBAsKU Takii 30ipIli reHoMy OakTepii AUAThCS HaBMiT yepe3 KoxkHi 10-20
XBWIKH, a 1H}Y30pii-Tydenbku - Big 10 no 20 rog. Y OUIBIIOCTI KIITUH €yKapioTiB
TPUBAJICTh NIEPIOLy MK MITO3aMHU CTAaHOBUTH Npubau3Ho 10-24 ro.

JloaBaHHS 1€ OJHOTO HYKJICOTHAY B OAMHHIIO T€HA MPOKAPIOTIB MPHU3BEIIO
no ctBopeHHs: «BC3JI 13 9-Tm HyKJIeoTHUIIB» - OJUHUII TeHa €yKaploTiB (AMB.
puc.4a) 3 ii BicbhMOMa TPHKYTHHUMH KaHaJlamMu 3a 3Ha4YeHb pH cepemoBuiia,
BiAMIHHUX Bix 7. 3a pH AOBKULISA, 10 JOPIBHIOBAJIO 7, OJWHHUIISL T€HA €yKaplOTiB
HaOyBaya (popMu KBajpaTa 3 4-Ma YOTUPUKYTHUMHU KaHATIAMHU, 1110 CTBOPIOIOTH OLIKH
«JIOMAIIIHBOTO rocnoaapcTBay. [Ipu mocnimoBHOMY 3'€JHAHHI TPHOX OJIMHMIIL T'€HIB

eyKapioTiB (AMB. puC. 4) TaKOX CTBOPIOBAIMCS 4-pU JOJATKOBI KaHAIU. Y HUX
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30upanucst OUTKY, BIAMIHHI BiJ OUIKIB «JOMAaIIHBOTO TOCIOAAPCTBAY (AMB. pHC. 4B 1
puc. 4r).

Crix 3a3HauMTH, 10 OAMHMIISI T€HA €YKaploTiB, nepeOyBatoyu B KUCIOMY Ta
JTY’)KHOMY CEepeIOBHUIIaX, CTBOPIOBAJa 10 8 TPUKYyTHUX OlokaHamiB. [loTpamistoun B
cepenoBuiie 3 pH =7, y uiei BCOJI yrBoproBanocs 4-pyu YOTUPUKYTHUX KaHaJH.
OTxe, OIMHULIA F€Ha €yKaploTiB CTaBasia BOJIOJAapKoro 64 OionaryH. ¥ 3B'SI3Ky 3 TUM,
IO Taki JaryHH CTBOPIOIOTHCS OIUHMMHU TOBEPXHSIMH TIIBKUA JBOX HYKIJICOTHIIB,

CTBOPIOBAJIACS 111031 IOYATKOBOTO JBIMKOBOIO KOIY 1 B €YKapioTiB.

Puc. 4. llociizoBHe NOE€AHAHHS TPHOX OAUHUIb FeHA eyKapioOTiB.

[IpoTe HecmpuATIMBA TOBKIJUISA JIJIs CTIOJIYK 13 TPHOX OJMHMITH TeHIB 3a)kajana
iM SKHAWIIBUAIIOTO 3aXHCTY 1, MOTPAIUSIFOYN 0 HEl, BOHW HABYMINCS CKJIQJTATHCS
«CTOIKaMM» 10 TPU, OTOUYIOUH CEPEIHIO OJMHUITIO T'eHa JIJIs KpaIoi Oe3MeKu JBoMa
O01unnMu (uB. puc. S). [Ipu boMy cymapHa TOBIIMHA TAKOi HYKJICOTHIHOT «CTOIIKI)
JOpIBHIOBAjJa JlaMeTpy HYKJIEOTUIy OAWHUIll reHa. [lomiOHe B3aeMUHU TPHOX
OIMHUIIL I'€Ha HA3MBAECTHCSI «CTEKIHTOBUMMW». CTEKIHI-B3acMOISI - II€ B3acMOIiA

JBOX IJIAHAPHUX 200 KBa3i-MJIAaHAPHUX CIOIYYEHUX CUCTEM MK co0oto [4].

6

Puc. 5. CkiaaganHs OAUHULIDb F'eHIiB «CTOMKOI0Y.
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[Tpu 11bOMy B KHCJIOMY CEpENOBUIII BCl TPU OJAMHULII T€HIB MOTJIM CKJIaaTUCS
3 PHK-koBux ogunuip reHa, a B HopManbHOMy cepenoBuii a8i JJHK-xoBi ogunmi
reHa BkpuBaym 3 J1Box ctopid PHK-koBy GiocTtpykTypy (auB. puc. 40), B JTy)KHOMY
CepenoBHILl BCl TpU OIOCTPYyKTypu Moriau OyTtu ytBopeHi 3 Tphox JIHK-xoBux
oioctpyktyp. LlinHicte 9-ro nykneotuny B «bCOJI-2012 3  pgeB'sTbMa
HYKJIEOTUIaMU» OyJia OYEBUIHOIO Ta He3anepeuHoro. ToMy BaXIJIMBO OyJI0 CTBOPUTH
JUIA HHOTO HE TUIbKM TPABUJIIBHE PO3TALIYyBaHHS B OJMHUIII T€HA €yKapioTiB, a U
TpuBay O6e3neky. L{i ymoBu 31aTHI 3a0€3MeUnTH HOMY JIMIIIE sIACPHI OO0JIOHKHU.

TpuBane 30epekeHHS TPEACTABICHUX BHUINE CTOCIB OJWHUIIL TCHIB
3a0e3neuyBaji aMIHOKHUCIOTH, L0 MAlOTh PI3HI paJMKaId Ta 3arajbHy IS BCIX
MPOTUJIEKHY CTOPOHY MOJIEKYJH (IUB. puUC. 6).

Came 1i€:0 CTOPOHOI MPOTEIHOTEHHI AaMIHOKUCIOTH 37aTHI  OyiH
AKHAWUTIIMOIIE 3aXOJUTH Yy BCl OIOJIOTIYHI JIaryHW KaHajiB 1 3ajulIaTHCS TaMm
Habararo gnoBuie, HiDK D-aminokucnoru. lle A03BONMIIO OJUHUIISIM TEHIB Y
YOTUPWIATYHHUX HYKJIETHOBHX KaHaJllax CTBOPIOBATH 3 [JBOX L-aMIHOKHCIOT
JTUNENTUAN — OpraHiyHl CIOJYKH, IO CKJIQJAal0ThCA 3 JIBOX aMiIHOKHCIOTHUX
3aJIUINKIB, TOB'SI3aHMX 3 TMCEHTHAHUM 3B'SI3KOM, a MOTIM 1 Ouiku. Jlumenrtumgu

JoTIOMarayi marpuMyBaTu pH KIIITHH Ta IiSTH SK aHTHOKCHUIAHTH

KapBokcunbHan
rpynna H

.Amnnnrpy nna

Pagmkan

Puc. 6. 3aranbHa CTPyKTYypa aMiHOKHCJIOT.

Jlo Ha3BaHUX BUIE BIACTHBOCTEW 20 MPOTETHOTEHHUX aMIHOKUCIOT CIIiJT
nonatu, mo Al 3 HUX — rayramid (Gln, Q) ta acnaparinoBa kuciora (Asp, D),
OepyTh O€3MOCEepeHI0 ydacTh Yy CTBOPEHHI MypPHWHOBUX Ta MIPUMIIMHOBHUX
HyKJIeoTu1B. AmiHokuciota rimiuud (Gly, G) monmoBHIOE €000 Ha3BaHy BHIIIE
aMIHOKUCIIOTHY TIapy TIJLKY MPY CTBOPEHHI ITyPHUHIB.

Ockinbky B OyAb-IKUIl KaHall, y TOMY YHCJII 1 HYKJICOTUIHUHN, MOKHA 3alTH 3
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BOX CTOPiH, TO 10 amiHOKKCTIOT BUOMpanu cobi BXia y O10KaHA «CTOMKUY OJUHUIIh
IIbOMY MaJIIOHKY B CHUHIN Kojip. [Ipu 1iboMy aMiHOKHCIIOTa, 10 3aiiiia B Ol0KaHa
JTBOPYY 1 3aJUIIAJIACS TaM dYepe3 3B'S30K ii TPhOX BOACHB 3 TPhOMA OJWHUIISIMHU
HYKJICOTUJIHOT «CTONKH», KOAYBATUMETHCA TphOMa HYKIECOTHAAMH (KOIOHOM)
HACTYITHUX 3a0apBjieHb: CHHIM, YepBOHUH, 3eneHuit, To0To. "CK3". AMiHOKHCIIOTA,
0 3alfIlljia MPaBOPYdY, B3aEMOJIsUIA 3 HYKJICOTHIaMH, Mo(papOOBaHUMU B 3EJICHHM,
YepBOHUM 1 CUHIN KoJbOpH 200 «3KC».

ImogiprO ToMy B mesknx MPHK Gakrepiif i eykapioriB kogon UGA komye
HE3BUYANHY aMiHOKHCIOTY - ceneHonuctein (Se-Cys, U, 21-a amidokuciora), a
UAG B ojHii 3 apxebakTepiit - miponizul (Pyl, O) a6o 22-a amiHOKHCIIOTA.

Jlnst Toro mo6 He JaTh aMiHOKHUCIOTI 3aJUIIUTH CBOIO 0100yXTy 3Ha00MIHCS
O10CTPYKTYpH, IO PO3MI3HAIOTH HE TUIBKHU 1[I0 aMIHOKUCIOTY, He MeHI BaKJIMBUM
OyB 1 MOPSAOK pO3TalllyBaHHS HYKJICOTHIIB B OYXTi, B SIKIM IS aMIHOKHCIIOTa
po3TaiioByBasiacsi. 3aBAsKd LbOMY 1 3'sBuiidca JBa kiacu amiHoanwi-TPHK-
cuntetaz (APCa3, xona3) — (depMeHTIB (CHHTETa3), 110 KaTali3ylOTh YTBOPEHHS
aminoail-TPHK y peakuii erepudikaiii meBHOI aMiHOKMCIOTH 3 BIANOBIJIHOIO
Mosiekyiaoro TPHK. Takum umHOM, KOma3u 3a0e3MedyrOTh  BIANOBIIHICTH
HYKJICTHOBUM  TpuUIUieTaM TeHeTuyHoro koay (antukomony TPHK), 1o
BOY/IOBYIOTbCSI B OLJIOK aMIHOKHUCIOT 1 3a0e3Me4yioTh MNPaBWIBHICTh TOTO, IO
B1IOYBA€ETHCS B TMOJANBIIOMY 3UYUTYBaHHS TeHeTH4HOi iHpopmarii 3 MPHK mnpu
CUHTE31 O1IKIB HAa puOOCOMAX.

BucnoBku./Conclusions. Ogunuii reHiB apxeiB, Oakrepiii Ta eykapioTiB
CTBOPWJIMCS 3aBISKH B3a€EMOJII HYKJICOTHIIB 3 1oHaMu MarHio. OO0'enHaHHS
«CTOIKOI0» TPbOX OJUHHIIH I'€HIB MPU3BEIO HE TIIBKHU A0 IXHBOI O1IBIIOI MIITHOCTI
Ta JOBIOBIYHOCTI, aj€ MW OO0 MOKJIHMBOCTI BIJHOBJIEHHS OAUHUII T'€HA 3aBISKU
KOMILJIeMeHTapHoCTI HykieinoBux nap A-T ta G-C.

Bucoka kunbkicte nmap G-C B reHomMax IpoOKapioTiB MOSICHIOETHCA O1IBIIOIO
CXOPOHHICTIO IIUX HYKJICOTU B B TIEPBUHHOMY OKEaH1 1 HAWHMKYOK TEMIIePaTypOoIO

maByieHHs TuMiny (316-317 °C), kommiementapHoro ajeHiny (360-365 °C). Uepes

44



Majy PI3HUII0 TEeMIIepaTyp IUIaBICHHS pUOO3U 1 JE30KCHPUOO03W, OJMHUIN TEHIB
PHK-koBux 1 JIHK-koBux OiocTpykTyp 37aTHi Oyiud CTBOPIOBATUCS Maibke
OJIHOYACHO, aJie B pI3HUX CEepeAOBUINAX 3a BenuunHowo pH.

OcHOBHa 3aciyra TUMIHY TOJIATAa€ B TOMY, IO Maja BEJIWMYHMHA IIIILHOCTI
J03BOJIsIa MIOMY KOHTaKTyBaTW 3 aMmiHOKMCIOTaMHM Ta Jimigamu. llepmia ioro
BJIACTUBICTh JIO3BOJIMJIA BIPOiAHIA OlocHMCTeMl TIEPETBOPUTUCA Ha BIPYCHY
(HykneTuaHy, BKputy Ouikom). Ilpu 1bOMy HempaBWIBHO CKJIaJeHI OLIKK
MOTIOBHIOBAJIM KOJIEKI[iI0 TMPIOHIB. 3B'I30K TUMIHY 3 JIMiJaMU JOIOMIT CTBOPUTH
30BHIIIHI MeMOpaHH, TEPEeTBOPHUBINM 1X BIACHUKIB Ha TeEpHI  KIITHHHI
010CHCTEMH-TIPOKAPIOTH, @ CTBOPUBLIM 1 SAEpHY MeMOpaHy — Ha €yKaplOTHYHI
KJIITUHH.
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Introduction. Rosacea encompasses various combinations of clinical signs,
primarily centrally located facial redness (on the cheeks, chin, nose, and central
forehead), which may be localized (rhinophyma, blepharophyma, otophyma,
gnatophyma, metaphyma) or extend beyond the face to the neck and décolletage area.
The prevalence of rosacea varies significantly, ranging from 1.0% to 22.41%. It is
classified into four forms: erythematotelangiectatic rosacea, papulopustular rosacea,
phymatous rosacea, and ocular rosacea. The relevance of rosacea research is due to
its high prevalence, treatment complexity, and the need to improve therapeutic
approaches to enhance patients' quality of life.

The aim of this study is to optimize the therapy for erythematotelangiectatic
rosacea using high-energy Nd:YAG laser therapy.

Materials and methods. The study included 40 patients, who were divided
into two groups according to the proposed treatment protocols. The patients were
further subdivided depending on the assigned treatment:

- ETAR group (20 patients): traditional topical therapy for
erythematotelangiectatic rosacea using azelaic acid gel. Patients in the ETAR group

received topical treatment with Skinoren gel 15% (1 g of gel contains 0.15 g of
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azelaic acid; the preparation also contains benzoic acid). The medication was applied
to the facial skin twice daily.

- ETAR-Nd group (20 patients): laser therapy using a long-pulsed Nd:YAG
1064 nm mode, with a working spot size of 4 mm, R33 handpiece, VERSA mode,
energy absorbed per area of 150-160 J/cm?, and pulse duration of 20 ms.

The groups were comparable in terms of age and sex. Written informed
consent for treatment and photographic documentation processing was obtained from
all patients.

To objectively assess treatment outcomes, digital image processing was
conducted at the time of study enrollment and one month after treatment initiation.
The erythema severity was determined by the intensity of the color in the patient
Images, captured using professional equipment with consistent lighting and spatial
exposure. Image processing and analysis were performed using ImagelJ software
(Version 1.54k, September 15, 2024, https://imagej.net/ij/).

Results and discussion. Analysis of the results after one month of treatment
demonstrated positive dynamics in both study groups. The average erythema area in
the ETAR group decreased by 48.72%, while in the ETAR-Nd group, laser therapy
led to a reduction of 87.24%. Additionally, the ratio of erythema area to the total
facial area was calculated for each patient to exclude anthropometric bias. The use of
high-energy laser therapy reduced the percentage of erythematous skin in the
ETAR-Nd group from 18.2% to 3.4%, whereas topical pharmacotherapy in the
ETAR group decreased it from 18.7% to 9.74%.

Conclusions. The use of the long-pulsed Nd:YAG 1064 nm laser mode in the
treatment of erythematotelangiectatic rosacea demonstrated significant efficacy
compared to topical therapy with azelaic acid-based medications. This supports its

application as a monotherapy for the erythematotelangiectatic form of rosacea.

47


https://imagej.net/ij/

REGIONAL FEATURES OF THE COURSE AND TREATMENT OF
SEASONAL ALLERGIES

Strechen Sergey Borisovich,

PhD, Associate Professor

Attaoui Zakia,

student,

Odessa National Medical University,
Odessa, Ukraine

Introduction. Allergic diseases in modern conditions are so widespread that
they have the appearance of a non-infectious epidemic. The pathology is
iImmunodependent, with a large number of different clinical manifestations, among
which respiratory and skin ones predominate. This is also characteristic of seasonal
allergies, or pollinoses, - local and systemic changes caused by periodic seasonal
exposure, primarily to allergens - air pollutants.

Aim. This work is based on the obtained comparative results of clinical studies
and pharmacoeconomic calculations, the expediency of using antiallergic agents for
the prevention and treatment of pollinoses and their inclusion in the relevant local and
systemic protocols is recommended.

Results and discussion. According to existing data, a third of the population of
Ukraine in different territorial zones suffers from various allergic nosoforms.
Residents of the southern regions, or the northern Black Sea regions, differ little from
other regions, perhaps only in the additional pathological impact of solar radiation
and pollen due to lower precipitation levels in the spring-summer and
summer-autumn periods, which, in addition to air pollutants, leads to respiratory,
abdominal, and skin allergy symptoms - runny nose, nasal congestion, sneezing,
cough, sore throat, tearing, conjunctival hyperemia, skin rashes, itching, diarrhea,
abdominal pain, general weakness, and impaired activity and sleep.

Almost all authors distinguish 3 seasons of the year, during which the
frequency of pollinoses increases, sensitivity to plant pollen, grasses increases. The

first - mid-April - mid-May - at this time the flowering of grasses, shrubs begins.
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Mid-May - mid-July - is defined as the second dangerous period associated with the
flowering of cereals, meadow grasses. And the third period - mid-August - end of
September. It should be noted that today, taking into account certain changes in