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3-May-2018 VMU Small hall (S. Daukanto g. 28, Kaunas) and VMU  Tadas 

Ivanauskas hall (Ģ. E. Ģilibero 2) 

08:30-12:00 Registration 

09:30-09:45 Opening Ceremony. Welcome word from Vice Rector for Research Prof. Dr. Julija Kirġienǟ. 

09:45-10:00 Opening Ceremony. Dean of Nature science faculty of Vytautas Magnus university speech.  

 

10:00-12:30 Session 1 (VMU Small hall (S. Daukanto g. 28, Kaunas). Chairperson: Algimantas 

Paulauskas, Alexander Sirotkin. 

10.00 ï 10.20 Dmitry Spivak, A. Urazova, A. Zakharchuk, I. Spivak. Dynamics of telomere length and 

telomerase activity under the influence of music of various types 

10.20 ï 10.40 Natallia Shtemenko, Alexander Shtemenko. Redox-Activated Nanobased Combinational 

Therapy with the Use of the Quadruple-Bonding Rhenium Compound. 

10.40 ï 11.00 Pavel Shlizov, T.I. Dolinina, N.M.Pleskach, S.V. Zherebtsov, M.L. Bulatnikova, V.M. 

Mikhelson, I.M. Spivak. General and individual differencies of aging markers in the cells of patients with 

cockaine syndrome. 

11.00 ï 11.20 Eduardas Cicinskas, Mariya Begun, Valeriia Vikhareva. Immunotropic activity of Sea 

of Japan algae carrageenans. 

11.20 - 11.40 Aleksandra Kalitnik , Eduardas Cicinskas, Maria Begun, Vladlena Tiasto, Valeriia 

Mikhaylova, Valeriia Vikhareva . Biological effects of sulfated polysaccharides isolated from red marine 

algae 

11.40 ï 12.00 Algimantas Paulauskas. Climate change impact to expansion of ticks and tick-borne 

deseases. 

12.00 ï 12.30 Alexander Sirotkin . Novel hormonal, intracellular and pharmacological regulators of 

female reproduction 

 

12:45-13:15 Lunch 

 

13:15 1st Bus which will drive to Tadas Ivanauskas hall (participations should wait at 13:10 near S. 

Daukanto g. 28 central entrance) 

13:45 2nd Bus which will drive to Tadas Ivanauskas hall (participations should wait at 13:40 near S. 

Daukanto g. 28 central entrance) 
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13:15-14:30 Poster session 1 

 

14:30-17:00 Session 2 (Young researchers section) (VMU Small hall (S. Daukanto g. 28, Kaunas). 

Chairperson: Saulius Mickeviļius, Yuliia Ovchynnykova. 

14:30-14:45 Tadas Didvalis, Paulius Ruzgys, Saulius Ġatkauskas, Diana Adlienǟ, Saulius 

Mickeviļius. Assessment of ROS production using DCFH-DA dye in CHO cells after application of 

ionizing radiation. 

14:45-15:00 Viktorija Malouġkina, Milda JakutaviļiȊtǟ, Saulius Ġatkauskas. Dependence of CHO cell 

electroporation and electrotransfection efficiency on the cell density and elapsed time since last passage. 

15:00-15:15 Maxim Vasilenko, Alena Gajdosova, Mykola Kuchuk, Olha Yaroshko. Transformation 

of varieties of Amaranthus caudatus L. and varieties of hybrids A. caudatus x A. paniculatus L. by ñfloral-

dipò method. 

15:15-15:30 Anatoly Ivankov, A. Velygodska. Ways of Increasing the Carotenoids Synthesis of the 

Basidiomycetes Strains Laetiporus sulphureus (Bull.) Murrill. 

15:30-15:45 ArȊnas Struckas, Piotr Vasiljev, Regimantas Bareikis, Sergejus Borodinas. The 

Overview of Ultrasonic Systems for Oil Extraction from Micro Algae. 

15:45-16:00 Izabela Smok, A. Polit. Confocal microscope analysis of human G protein subunits 

interactions. 

16:00-16:15 Julija Fediajevaitǟ, Sigitas Juzǟnas. L. clavatum and L. annotinum clones: the establishment 

in Scots Pine dominated forest in relation to disturbances. 

16:15-16:30 Mantas Adomaitis, Grita Skujienǟ. Taxonomic clarification: the invasive pest slug occuring 

in Lithuania is Arion vulgaris Moquin-Tandon, 1855. 

16:30-16:45 Elena Tyumina, G. Bazhutin, I. Ivshina, E. Vikhareva. Structural and functional features 

of rhodococci exposed to NSAID-based pharma pollutants. 

16:45-17:00 Dykyy, ɯ.V., Milinevsky, G.P., Savitsky, O.L., Lutsenko, D.G., Khoetsky, P.B., Veselsky, 

M.F., Smagol, V.M., Dzhulay, A.ʆ., Tsaryk, J.V., Nazaruk, ʂ.ʄ., Zatushevsky, ɸ.ʊ., Simon ɸ.O., 

Telipska, M.ɸ., Beznoshchenko B.O. New Smart Technology For Antarctic Biology Research. 

 

15:00-17:00 Session 3 (Dedicated to 95th anniversary of Vytautas Magnus University Botanical 

Garden) (VMU  Tadas Ivanauskas hall, Ģ. E. Ģilibero 2, Kaunas). Chairperson: Remigijus Daubaras, 

Tetiana Andrianova. 

15.00 -15.15 Tetiana Andrianova. Mycospherella and its related conidial fungi as pathogens on medicinal 

plants in Ukraine 
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15:15-15:30 Tetiana Kyrpa-Nesmiian, Volodumur Rudas, Olga Ovcharenko, Victoria Osipenko, 

Maxim Kharhota, Mykola Kuchuk . Studies On The Adaptation Of Solanum Tuberosum Plants 

Expressing The Desa Gene To Osmotic Stress 

15:30-15:50 Vida Mildģienǟ. On the Molecular Mechanisms of Plant Response to Prie-sowing Seed 

Treatment with Cold Plasma and Electromagnetic Field.  

15:50-16:05 Volodumer Radchenko, Svitlana Bilous, Artur Likhanov, Raisa Matashuk. 

Micropropagation and Secondary Metabolite Activity of Lysimachia Nummularia L. 

16:05-16:20 Edvina Krokaite, Jolanta Nemaniute-Guziene, Dinara Shakeneva, Lina Jociene, 

LaisvȊnǟ Duchovskienǟ, Donatas Zvingila, Jolanta Patamsyte, Violeta Kleizaitǟ, Regina 

Vysniauskiene, Vida Ranceliene, Eugenija Kupcinskiene. Is nitrogen in excess among plant species of 

Nemunas and other Lithuanian river basins? 

16:20-16:40 Ona Ragaģinskienǟ, Audrius Sigitas Maruġka. Development Research of Medicinal 

(Aromatic) Plants (MAPós) in Vytautas Magnus University in 1924-2018. 

16:40-17:00 Remigijus Daubaras, Laima Ļesonienǟ. Integrated investigation of prospective Vaccinium 

species and selection of new cultivars at Kaunas Botanical Garden of VMU. 

 

17:30 Excursion to Vytautas Magnus University Botanical Garden (Bus which will drive to excursion 

are leaving at 17:05) 

 

4-May-2018 VMU Small hall and 402 aud. (S. Daukanto g. 28, Kaunas) 

08:30-12:00 Registration 

09:00-10:00 Poster session 2 

 

10:00-12:30 Session 4. The session was dedicated to the project ñIntegrated impact of climate and 

environmental changes to the productivity, biodiversity and sustainability of agro-ecosystemsò 

(KLIMAGRO, No. SIT-8/2015) of the National Research Program ñSustainability of Agro-, Forest and 

Water Ecosystemò. 

VMU Small hall (S. Daukanto g. 28, Kaunas).  

Chairperson: Viktor Glebov and JȊratǟ Ģaltauskaitǟ.  

10.00-10.15 Romualdas Juknys, Arvydas Kanapickas, JȊratǟ Ģaltauskaitǟ, Gintarǟ Sujetovienǟ, 

Irena Januġkaitienǟ, Giedrǟ Kacienǟ, Austra Dikġaitytǟ, Rimantas Veliļka, Auġra Marcinkeviļienǟ, 

Zita KriauļiȊnienǟ, JȊratǟ Aleinikovienǟ, Ilona Vaguseviļienǟ, Robertas Kosteckas. Integrated 
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Impact Of Climate And Environmental Changes To The Productivity, Biodiversity And Sustainability Of 

Agro-Ecosystems. 

10:15-10:30 Arvydas Kanapickas, Romualdas Juknys, Gintarǟ Sujetovienǟ. Thermal Time Models For 

Estimating Plant Phenological Development Under Climate Based Relationships. 

10:30-10:45 Auġra Marcinkeviļienǟ, Rimantas Veliļka, Zita KriauļiȊnienǟ, Marina Keidan, Lina 

Marija Butkeviļienǟ, Rita Pupalienǟ, Robertas Kosteckas, Sigitas Ļekanauskas. The Efficiency Of 

Non-Chemical Weed Control In Winter Rapeseed. 

10:45-11.00 Giedrǟ Kacienǟ, Austra Dikġaitytǟ, Irena Januġkaitienǟ, Diana Miġkelytǟ, JȊratǟ 

Ģaltauskaitǟ, Gintarǟ Sujetovienǟ, Sandra Sakalauskienǟ, Jurga Miliauskienǟ, Romualdas Juknys. 

Ozone And Future Climate Effect On Interspecific Competition Between Summer Rapes And Wild 

Mustard. 

11.00-11.15 Monika Toleikienǟ, Ģydrǟ Kadģiulienǟ, Auġra Arlauskienǟ. Environmental Aspects Of 

Legume Manure Management In Organic Agroecosystem. 

11:15-11:30 Oleksandr Mudrak , Yuliia Ovchynnykova, Galyna Mudrak, Oksana Nagorniuk. Eastern 

Podilia As Structural-Functional System Of European Environmental Network 

11:30-11:45 P. Lakyda, Andrii Bilous , V. Myroniuk, R. Vasylyshyn, I. Lakyda, M. Matsal. Remote 

Sensing-Based Assessment Of Biomass Carbon Stock: A Case Study For Ukrainian Polissya 

11:45-12:00 A. Kravchenko, E. Sarina, E. Solov'eva, V. Glebov. Accumulation of Toxicans in Soils of 

the Lipetsk Region Close to Roads.  

 

12:45-13:15 Lunch 

 

13:15-14:30 Poster session 3 

 

14:30-17:00 Session 5 (VMU Small hall (S. Daukanto g. 28, Kaunas). Chairperson: Oleksandr Tashyrev, 

Andrius Kaselis. 

14:30-14:50 Oleksandr Tashyrev, Vira Hovorukha, Nadiezhda Matvieieva, H.O. Tashyreva, V.M. 

Shevel, O.S. Iungin. Development of novel universal biotechnologies for obtaining valuable products from 

a wide range of wastes. 

14:50-15:10 Nadiezhda Matvieieva, H. Shutava, S. Shysh, K. Drobot, Ya. Ratushnyak, A. 

Shakhovsky, V. Duplij. Biofortification Of Wormwood Using Agrobacterium Rhizogenes-Mediated 

Transformation 
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15:10-15:25 V.M. Hovorukha , O.B. Tashyrev, N.A. Matvieieva, H.O. Tashyreva, O.A. Havryliuk, 

O.IU. Bielikova, I.B. Sioma. Integrated approach for development of environmental biotechnologies for 

treatment of solid organic waste and obtaining of biohydrogen and lignocellulosic substrate 

15:25-15:45 Ilya Velegzhaninov, Anna Rybak, Elena Belykh, Yana Pylina, Dmitry Shadrin. 

Increasing of cell resistance to genotoxic stress by multiplex CRISPR/dCas9-mediated overexpression of 

genes of DNA damage recognition and repair. 

15:45-16:00 Lilit Ovsepyan, I. Kurganova, V. O. Lopez De Gerenyu. Dynamics of microbial and 

enzymatic activity in post-agrogenic soils of Central Russia. 

16:00 ï 16:15 Sergey Dromashko, Oleg V. Kvitko, I.I. Koneva, Ya I. Sheiko, Nina A. Balashenko, 

Svetlana N. Shevtsova, Anastasia S. Sapun. Time-laps microscopy of living cells with video complex 

ñtsitomirò: scientific, medical, and ecological possibilities. 

16:15-16:30 Nina Voronova, Raman Shulinski, S.S. Levykina, Y.V. Bandarenka, D.G. Zhoro. New 

mitochondrial genomes of three aphid species: aphis fabae subsp. Mordvilkoi, therioaphis tenera, 

appendiseta robiniae. 

16:30-16:45 Daria Kozlova, Alexander Popov. Interleukin-6, 14-3-3-ɖ, calprotektin and 

butyrylcholinesterase as the most promising biomarkers for the rheumatoid arthritis diagnosis complex test 

system development. 

16:45-17:00 Andrius Kaselis. Role of extracellular cues on PNS regeneration in vitro. 

 

15:00-17:00 Session 6 (402 room, S. Daukanto g. 28, Kaunas, Kaunas). Chairperson: Vera Shekh, 

Eugenija Kupļinskienǟ 

15.00 -15.20 Dmitrii Bogoliubov . Karyosphere: a many-faced structure of the oocyte nucleus. 

15:20-15:40 Elena Michailova, Larisa Barabanova. The implementation of genetic assays for 

investigating the Gulf of Finland biological systems. 

15:40-16:00 Olena Danchenko, O.V. Yakoviichuk, A.S. Fedorko, Nikolaeva , T.I. Halko. Ontogenetic 

features of redox reactions In The Myocardium Geese  

16:00-16:20 Tugce Yurtluk, Fikriye Alev Akcay, Ayse Avci. Effects of process conditions on the 

biosynthesis of silver nanoparticles by Bacillus sp. SBT8. 

16:20-16:40 Vera Shekh, Emeka Ofoegbu, Ebunoluwa Adenuga, Anna Dubina, Larisa Shchyrova. 

High responsiveness of cardiovagal outflow and sympathoinhibition to cold pressor test in young 

overweight normotensive subjects. 

16:20-16:40 Eugenia Perminova, Yulia Vinogradova, Elena Lapteva, Vera Kovaleva. The Specifity 

Of Microbiological Complex Formation In Post-Agrogenic Soils. 
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16:40-16:55 Roman Mamadzhanov, Aleksandr Khaustov, Margarita Redina, Yulia Nigmatzyanova. 

Environmental Monitoring of the University Campus: the Case Study of RUDN University Campus in 

Moscow, Russia. 

16.55 ï 17.10 Yulia Vinogradova, Alla Kuklina, Olga Shelepova, Olena Vergun, Olga Grygorieva, 

Ján Brindza. Differences between Aronia Medik. taxa on the micromorphological and biochemical 

characters. 

17:10-17:25 Mark Schlueter. Using wild beese for increasing crop production. 

 

5-May-2018 Post conference tour to Trakai castle (particaptions are meeting 

at 9:50 near the central entrance of S. Daukanto g. 28, Kaunas central entrance) 
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Abstract 

It is known that heavy metals (HM), having cumulative effect, both in agricultural products and in the human 

body, cause a negative impact on human health. When growing agricultural products in the vicinity of roads, 

the influence of gasoline combustion products containing lead additives affects. In this regard, we have 

conducted a study on the impact of vehicle emissions on agricultural products grown near the highway. Method 

of research. Determination of ʅʄ in forest soils and agricultural crops was carried out by atomic absorption 

method on spectrometer "Spektr-5", and mobile in acetate-ammonium buffer solution with pH=4.8. ʅM we 

determined on a plot of 16 hectares, located in the forest-steppe zone of the Lipetsk region, adjacent to the 

highway Rostov ï on-don-Moscow. In the soil (leached black soil) samples were taken at a distance of 10-30, 

30-50, 50-300 and 300-400 m from the road at a depth of 0-10 and 10-20 cm, determined the content in the soil 

of the gross and mobile forms of metals such as cadmium, lead, Nickel, manganese, copper and zinc. ɸcquired 

data. Increased the total contents of lead and cadmium occurs at a distance of 30 to 50 meters and at a depth of 

0-20 cm, lead and Nickel are concentrated in the soil at a distance from roads in the range of 30 to 50 meters. 

The manganese there is an increase of concentration and over longer distances (100 m). 

In the analysis of the sanitary condition of pine forest, a strong dependence on anthropogenic influence is 

established, since about 5% of their area is at the 4th stage of digression from the soil, lost ability to self-

restoration, about 20% of the territory to the 3rd, the rest to the 2nd stage of digression. Conclusion. Thus, the 

high content of toxic metals leads to degradation of nearby pine plantations, because they serve as a major 

barrier to their uptake from the atmosphere and snow cover, protecting the soil of agricultural land. 

Coniferous plantings reduce the content of heavy metals in barley grain below permissible concentration, 

without causing deterioration of its quality. Thus, forest protection strips, do not allow extending on 

considerable distances of farmland, accumulating them in forest plantings, and thereby positively influence 

quality of agricultural production 
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Abstract 

The research on x-ray effect on cell behavior is important for improving clinical radiotherapy application. 

Studies show that part of ionizing radiation induced DNA damage is done indirectly by generating reactive 

oxygen species [1] that interact with cellsô DNA and other cellular macromolecular materials that leads to 

decreased cell proliferation and signaling abilities [2]. ROS also increases the risk of cell transformation into 

cancer cells ((carcinogenesis))) and impair the functionality and efficiency of enzymes that are needed to repair 

damaged DNA [4]. 

In this study Chinese hamster ovary (CHO) cells were irradiated using medical linear accelerator Varian 

Clinac DMX (X-rays, 6Mev and 3Gy/min) with doses ranging from 0.5 to 10 Gy.50µMconcentration of 

dichlorodihydrofluorescein diacetate (DCFH-DA) dye was used as a probe to monitor ROS generated inside 

irradiated cells and in a growth medium. The DCF production dynamics in cells was observed 1, 3, 6, 12 and 

24h after cell irradiation. To assess DNA damage and cell viability dependence on irradiated dose COMET and 

clonogenic assays were performed.  

Results show linear delivered dose dependency with DCF fluorescence measured one hour after irradiation. 

Cells irradiated with 4 and 8 Gy produced higher additional DCF fluorescence 3 and 6 h post irradiation 

compared to lower doses. Therefore results suggest that 4 Gy dose is a threshold at which ROS production 

increases significantly after 3 and 6 h. DNA damage and cell viability results support this observation. Cell 

irradiation at 2, 4, 6, and 8 Gy increased DNA damage to 5.1±0.6, 24.8±2.4, 32.0±3.2, 45.6±3.5% respectively. 

Cell viability decreased to 82±5% after 2 Gy and to 48±1.8% after 4 Gy irradiation. That is the largest decrease 

in viability compared with 6, 8 and 10 Gy that led to viability decrease to 24±3.4, 12±0.7 and 9±0.7% 

respectively. 

1. Reisz, J. A. et al. (2014) óEffects of Ionizing Radiation on Biological MoleculesðMechanisms of 

Damage and Emerging Methods of Detectionô, Antioxidants & Redox Signaling, 21(2), pp. 260ï292. doi: 

10.1089/ars.2013.5489. 

2. Pavelescu, L. A. (2015) óOn reactive oxygen species measurement in living systems.ô, Journal of 

medicine and life, 8(Spec Issue), pp. 38ï42. doi: 10.1186/s13054-014-0678-7. 

3. Wallace, S. S. (2014) óEnzymatic Processing of Radiation-Induced Free Radical Damage in DNA.ô, 

Radiation Research, 150(5), pp. 60ï79. doi: 10.2307/3579809. 
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Abstract 

Genetic transformation is an effective method for plant engineering aimed to increase the level of natural 

biologically active compounds (BAC) accumulation and synthesis of recombinant BAC. Agrobacterium 

rhizogenes A4 as well as bacteria carried human interferon-Ŭ2b gene were used to establish ñhairyò root culture 

of Artemisia tilesii Ledeb, A. dracunculus L., A. annua L. and A. vulgaris L. These transgenic root cultures 

carrying interferon-Ŭ2b gene or only agrobacterial genes were used to study fructans, phenolics, flavonoids, 

carbohydrates and artemisinin accumulation; antioxidant, antimicrobal and antiviral acitivities of root extracts. 

We found that transformation increased fructans (A. annua and A. dracunculus), artemisinin (A. vulgaris), 

flavonoids (A. annua and A. vulgaris) content in some ñhairyò root lines compared to the control roots. Synthesis 

of compounds which were not inherent for control roots (such as mannitol (for A. vulgaris), and galactose (for 

A. dracunculus)) was also observed. Total phenolic content in ñhairyò roots was mostly the same as in the 

control, but the qualitative composition of phenolics varied. For example the high content of 3-caffeolic acid 

(1,26 mg/g), 3 isomer of di-caffeoylquinic acid (14,48 mg/g) was observed in some root lines.  

Transformation led to the antioxidant activity increase (up to 98% of the DPPH radical inhibition) in 50% 

of the studied lines. The ability to reduce ABTS+ radical increased in 80% of extracts. Antimicrobial activity 

of water and ethanol extracts from the control wormwood was not found. At the same time the extracts from 

"hairy" root lines inhibited the growth of Staphylococcus aureus, Escherichia coli, Kocuria carniphila, 

Micrococcus luteus and Rhodococcus eritropolis. Among of the studied species, transgenic roots of A. 

dracunculus demonstrated the greatest antimicrobial activity and the diameter of the zone of inhibition of 

growth of microorganisms was up to 21 mm. Transgenic roots carrying human ifn-Ŭ2b gene possessed antiviral 

activity with the value up to 1414 and 1212 IU/g for A. vulgaris and A. annua respectively. Thus, 

Agrobacterium-mediated genetic transformation can allow to increase the pharmaceutical value of medicinal 

wormwood plants by increasing the content of BAC. Therefore it can be a useful tool of the plants 

biofortification aimed at the production of natural and recombinant biologically active compounds.  

Key words: wormwood, Agrobacterium rhizogenes, "hairy roots" 
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Abstract 

Sulfated polysaccharides of red algae ï carrageenans consisting of D-galactose residues linked by 

alternating regularly ɓ-(1-4) and Ŭ-(1-3) glycosidic bonds refer to soluble dietary fibers and relate in the list of 

foodstuffs (Food and Drugs, 2008). Also carrageenans are known as nontoxic biopolymers with different 

biological activity. In particular, carrageenans possess a number of immunotropic effects, exhibit anti-

inflammatory properties, also decrease cancer cell proliferation in vitro and demonstrate in vivo antitumor 

activity on different tumor models. The structural diversity of carrageenans due to the content of 3,6-

anhydrogalactose and the location and number of sulfate groups determines the variation of their biological 

effects, besides biological properties are often determined by the molecular weight (MW) of carrageenan. 

We studied a number of in vitro and in vivo biological effects of different chemical types of carrageenan 

isolated from some species of pacific red algae (Sea of Japan, Far East, Russia) and also their oligosaccharides 

obtained by mild acid hydrolysis. 

We have shown that ə/ɓ-carrageenan from Tichocarpus crinitus induces ex vivo cytokine (TNF-Ŭ, IL-10) 

production in human blood immune cells in dose-depend manner, the most activity was in a highest 

concentration, thus the ability of carrageenan and their oligosaccharides to induce IL-10 was high and equal 

with activity of LPS independently of MW and concentration. Also we have shown that ɚ- and ə -carrageenan 

from Chondrus armatus and their oligosaccharides at concentration of 1, 10 and 100 ɛg/ml induce ex vivo pro- 

(TNF-a, IL-1beta) and anti-inflammatory (IL-10) cytokine production in human monocytes, in this ə -oligo-

carrageenan possesses the highest effect. Furthermore we have found that ə-carrageenan (C. armatus) and its 

oligosaccharides at concentrations of 100 ɛg/ml and 200 ɛg/ml exhibit a cytotoxic effect against human 

esophageal cancer in cell culture. 

Earlier we have found that ə-carrageenan (C. armatus) administrated orally at a dose of 5 mg/kg exhibit 

anti-inflammatory and protective effect on the progression of acid-induced colitis in mice. We also have shown 

that ə/ɓ-carrageenan (T. crinitus) under oral administration in mice induces cytokine secretion (IL-12, IL-1beta, 

IL-4, IL-10) in blood cells, and also stimulates interferon-gamma (INF-gamma) production more significantly 

than LPS and additionally moderately increases of murine macrophage activity stimulating the adhesion and 

spreading steps. Furthermore we have demonstrated that ə/ɓ-carrageenan has a protective effect in LPS-induced 

endotoxemia in mice and reduce the production of TNF-Ŭ and IL-1beta while increasing of IL-10 levels. 
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Abstract 

G protein-coupled receptors (GPCRs), also known as seven-transmembrane receptors (7TMRs), 

compromise of a large group of membrane proteins, associated with signal transduction from a wide range of 

extracellular stimuli to a cell interior via heterotrimeric G proteins (GTPase). In a response to ligand stimulation, 

GPCR undergoes agonist-induced conformational change that allows the receptor to interact with one of the G 

protein subunit (GŬ). Thus, G proteins serve as a mediator between extracellular microenvironment and 

intracellular signaling cascades, modulating a great number of downstream effectors, such as ion channels or 

enzymes. 

Peripheral G proteins are composed of three subunits: GŬ subunit able to bind and hydrolyze GTP, as well 

as Gɓ and Gɔ subunits forming a functional heterodimer. GŬ subunit plays a pivotal role in GPCR-mediated 

signaling ï as a so called molecular switch it is able to bind GTP, therefore dissociating into the independent, 

GPCR-stimulating GŬ subunit and Gɓɔ complex, both acting as downstream regulators. GŬ and Gɔ subunits 

are lipidated, thus being associated with the inner leaflet of a cell membrane. 

According to the current knowledge, there are at least 16 genes encoding GŬ, 5 encoding Gɓ and 12 genes 

encoding Gɔ subunit, however the possible configurations and interactions between the different types of 

subunits are not yet well understood and defined. 

The aim of this study was to visualize in vivo a possible configuration, interaction and co-localization 

between human G protein ɓ2 subunit coupled with a mCherry fluorescent protein, non-labeled human Gɔ2 and: 

(1) human GŬS subunit coupled with fluorescent protein, Citrine, and the second type of GŬ: (2) human GŬi2-

Citrine. In order to visualize the interaction, human cell line HEK293 was transfected with pcDNA3.1(+) 

vectors containing appropriately mutated fusion proteins. Complexes-forming subunits were observed with 

Leica SP5 confocal microscope. Both cases resulted in a proper heterotrimeric G protein formation within the 

cell membrane, suggesting an accurate subunit choice, possibly existing naturally in vivo.  
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Abstract 

Various physical and chemical transfection methods can be applied to transport the molecules of interest, 

including DNA, RNA, proteins, drugs, enzymes or antibodies, to the cells. One of these methods is 

electroporation, based on application of short, high-voltage electric pulses to transiently permeabilize the cell 

membrane. This leads to increased transport of drugs, molecular probes and DNA to the cells. As electroporation 

can be applied to many different cell types and, with appropriate parameters, preserves cell viability, it is one 

of the most promising techniques for molecular delivery. 

For successful electroporation, appropriate parameters of the electric field, such as pulse duration and 

amplitude, are of utmost importance. However, biological factors, such as cell growth phase and density, that 

consequently determine cell shape, radius and aging, also play an important role.  

As cells move from exponential to stationary phase, changes in their composition, labelled stationary phase 

aging, occur. Due to cell aging, the membrane microviscosity changes due to the increase in total amount of 

proteins and cholesterol, potentially hampering the creation of electropores. In addition, cell density increases, 

leading to cell compression, suppression of reproduction and decrease of the cell radii. That may also lead to 

decreased electroporation efficiency. 

In this study, we tested the efficiency of electroporation on cells passaged 1, 2 and 3 days before 

electroporation experiment. Cells were treated with 1, 4 or 8 pulses (1400 V/cm, 100 µs) at 1 Hz frequency. 

Green fluorescent protein coding plasmid (pGFP), 100 µg/ml, was used for electrotransfer. Transfection was 

measured by flow cytometry. 

The results show that highest transfection efficiency, both in percentage of transfected cells and their 

fluorescence, is gained in cells passaged 1 day before the experiment, independently of number of pulses used. 

The difference is negligible between cells electroporated on days 2 and 3 after passage. Highest transfection 

efficiency is obtained with 8 pulses on all days, however, this condition is detrimental to cell viability as only 

40-60 percent of cells survive after treatment with 8 pulses. Cell radius decrease is also observed as day count 

after passage increases. 
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Abstract 

Unsolved problems of global importance include:1. Processing of huge volumes of multi component food 

wastes; 2. Purification of toxic food waste filtrates;3. Purification of industrial wastewater containing wide 

range of soluble metal compounds;4. Purification of liquid radioactive waste (LRW). 

Despite the achievements in development of environmental biotechnologies, the total amount of waste is 

continuously increasing. Development of novel methodological approach is the only possible effective solution 

of problems. So, the aim was to develop the base of universal biotechnologies for effective treatment of all four 

classes of waste and obtain valuable products. 

We have developed the concept for efficient fermentation of food waste with obtaining of environmentally 

friendly energy carrier ï molecular hydrogen. The following fermentation parameters were obtained: time 

detention T=6 days, coefficient of waste destruction Kd=90; hydrogen yield ï 120L from 1 kg of waste. 

Hydrolysis of food waste leads to formation of sewage containing soluble toxic organic compounds (organic 

acids, alcohols) in high concentrations. The concept of spatial succession of microorganisms allows purifying 

filtrates effectively, from 10000 to 20 mg/L of total carbon (COD). Purified water is end valuable product of 

biotechnology. 

Effective biotechnology for purification of metal containing wastewater is based on thermodynamic 

prognosis of microbial interaction with metals. Maximum potential difference between donor (microorganisms) 

and acceptor (metals-oxidizers) system ensures reduction of metals to insoluble compounds. The concept of 

stereochemical analogy of macroelements (Ca2+, Mg2+) and toxic metals (Cd2+, Co2+, Ni2+) is the basis for 

effective non-specific accumulation of metals-substitutors by microorganisms. Integrating these mechanisms 

high efficiency of wastewater treatment with obtaining of non-ferrous metal concentrate was achieved. High 

activity at vanishingly low concentration of radionuclides in solutions is the methodological problem of LRW 

purification. So, the efficiency of radionuclides sorption is substantially limited. We have developed the concept 

of integral mechanisms of accumulation of radionuclides by microorganisms. Microorganisms purified LRW 

with high efficiency and several orders reduced its activity within 4-5 days. 

Thus, these biotechnologies are promising for their industrial implementation in order to stop pollution of 

environment and preserve ecosystems. 

  



ISBN 978-609-8104-48-6 

40 

 

 DEVELOPMENT RESEARCH OF MEDICINAL (AROMATIC ) PLANTS (MAPóS) IN VYTAUTAS MAGNUS 

UNIV ERSITY IN 1924-2018 

Ona Ragaģinskienǟ1, Audrius Maruġka2 

1SECTOR OF MEDICINAL AND AROMATIC PLANTS COLLECTION OF BOTANICAL GARDEN AT VYTAUTAS MAGNUS UNIVERSITY 

Z. E. ZILIBERO 6, LT-46324 KAUNAS, LITHUANIA, 2INSTRUMENTAL ANALYSIS OPEN ACCESS CENTRE OF NATURAL SCIENCES 

FACULTY, VYTAUTAS MAGNUS UNIVERSITY, VILEIKOS G. 8,  LT-44404 KAUNAS, LITHUANIA 

ONA.RAGAZINSKIENE@VDU.LT 

Abstract 

Medicinal (aromatic) plants are playing important role for the solution of WHO problem Health for 

everyone in 21st Century. In 184 countries there are 1846 botanical gardens. The collections of medicinal plants 

are created in 480 botanical gardens.  

In Lithuania, since 1924 until now, the collections of medicinal plants are being developed in the Sector of 

Medicinal and Herbaceous Plants in Botanical Garden at Vytautas Magnus University. These collections are 

unique in Europe as a research center for the introduction of medicinal, spice (aromatic) plants (MAPôs), as the 

object of project - based activities and of the national and international studies and as the object of public 

education (2).  

This presentation will focus on the recent and present research projects carried out in the Sector of Medicinal 

and Aromatic Plants Collection of Botanical Garden and the cluster Development of Instrumental Analysis 

Methods and their Application to Molecular Analysis of Biological Objects, Synthetic Products and the 

Environment in Faculty Natural Sciences at Vytautas Magnus University (1).  

The importance of the complex interdisciplinary and multidisciplinary cooperation in finding new and 

diverse biologically active compounds will be proven on the basis of the results of research projects. 

References: 

1. Maruġka A., Ragaģinskienǟ O., Kaġkonienǟ V., KubiliȊtǟ R., Kornyġova O. Instrumenitinǟs analizǟs 

metodȎ vystymas ir jȎ taikymas molekulinei biologiniȎ objektȎ, sintetiniȎ produktȎ ir aplinkos analizei // 

Vytauto Didģiojo universiteto mokslo klasteriai. Kaunas: VDU, 2012, 293-312. 

2. Ragaģinskienǟ O., Rimkienǟ S. Medicinal and aromatic plants: genetic resources and cultivation in 

Lithuania // Zeitschrift fur Arznei- & Gewurzpflanzen. Clenze: Agrimedia GmbH. ISSN 1431-9292. 2003, Vol. 

8, nr. 4, p. 189-191. 
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Abstract 

We studied A. melanocarpa, A. arbutifolia and A. × prunifolia in the arboretum of the Main Botanical 

Garden of the Russian Academy of Sciences (Moscow, Russia), which were brought from the USA in the 1980s. 

Two samples of cultivated A. mitschurinii from the Chekhov and Dmitrov districts of the Moscow region and 

one sample of naturalized A. mitschurinii from the the Orekhovo-Zuevsky district of the Moscow region were 

also included in the analysis. The task of the study is to determine the degree of heritability of macro- and 

micromorphological characters of North American plants introduced to Europe and their comparison with the 

analogous parameters of A. mitschurinii. The identification of the samples most promising for further broad 

cultivation by their antioxidant activity and the content of microelements in leaves was also part of the research 

purpose. The digital microscope KeyenceVHX-1000 and scanning electron microscope LEO 1430 VP were 

used for examining leaves by the trichome density and stomaôs parameters. Measurements were performed 

using the AxioVision software package. The antioxidant activity of the fruits was determined by the 2,2-difenyl-

1-picrylhydrazyl (DPPH) free radical scavenging test. The content of microelements in the plant material was 

determined by using ICP-MS (Agilent 7700ce, USA). The diagnostic features of the introduced North American 

Aronia were found to be inherited under culture conditions. The mass of fruits increases in this order: A. 

arbutifolia Ÿ naturalized A. mitschurinii ŸA. × prunifolia Ÿ A. melanocarpa Ÿboth samples of cultivated A. 

mitschurinii from the Moscow region. The total antioxidant activity in dry fruits had for methanol extracts 83% 

(A. melanocarpa and cultivated A. mitschurinii)é93 % (naturalized A. mitschurinii), for ethanol extracts 78% 

(cult. A. mitschurinii)é93 % (naturalized A. mitschurinii), and for water extracts 60% (naturalized A. 

mitschurinii)é88 % (cult. A. mitschurinii). Thus, naturalizing plants have a higher antioxidant activity of 

alcohol extracts than cultivated plants, and, on the contrary, lower antioxidant activity of water extracts. There 

are following microelements (ppm) in the leaves of Aronia taxa: Fe (98-124), B (19-63), Mn (23-39), Sr (10-

24), Zn (4-12), Se (5-8), Cu (2-4), Ni (1-3), Cd (0.1-0.3), Mo (0.1-0.2), V (0.1-0.2), Pb (0.1-0.2), Sn (0.1-0.2), 

Co (0.0-0.2), Cr (0.1), As (0.0-0.1), Sb (0.0-0.1). Cultivated A. mitschurinii have the highest content (among 

Aronia taxa) of 10 from 17 microelements: Fe, Mn, Sr, Zn, Se, Cu, Mo, Cr, As and Sb; A. × prunifolia have the 

highest content of 6 ones: Ni, Co, V, Cd, Pb, Sn; A. arbutifolia have the highest content of B. Our observations 

suggest that naturalizing plants of Aronia are a potential source of useful bioactive compounds. 
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Abstract 

Enzymatic activity, basal respiration rate and microbial biomass are the most sensitive indicators of post-

agrogenic changes in soils due to their quick response to cessation of agricultural use. In this study, we examined 

the dynamics of microbial and enzymatic activity in post-agrogenic Phaeozems and Chernozems of Central 

Russia. A chronosequential study was carried out in two bioclimatic regions of European Russia: deciduous 

forest (Moscow region; Luvic Phaeozems) and dry steppe (Rostov region; Chernozem). Each chronosequence 

included a current arable soil, abandoned lands of different ages, and natural cenosis. The rate of basal soil 

respiration (BR), microbial carbon content (Cmic) and activity of hydrolases were determined in the mixed soil 

samples collected from different depths of former arable layer: 0-5, 5-10, 10-20, and 20-30 cm. The most visible 

changes in biological parameters were revealed in the uppermost 0-5 cm layer for both chronosequences. We 

observed a progressive increase in BR values (from 0.6 to 3.4 mg C kg-1 soil h-1) and Cmic content (from 342 

to 636 mg C kg-1 soil) in soils during the postagrogenic evolution in the deciduous forest zone. As a rule, the 

younger abandoned soils were characterized by low activity of hydrolytic enzymes. In older abandoned soils 

(>35 years old), hydrolase activity was 3-3.5 times higher than in younger ones and was comparable to that in 

the forest soil. In steppe zone, a similar trend was also revealed in the upper 0-5 cm layer: a progressive increase 

of the BR values (from 0.7 to 1.1 mg C kg-1 soil h-1) and Cmic content (from 511 to 970 mg C kg-1 soil). There 

was no obvious trend in activity of enzymes during post-agrogenic restoration. The activity of hydrolases was 

the highest in abandoned soils of 19 years. In post-agrogenic Phaeozems, the total activity of hydrolytic enzymes 

of carbon cycle rised progressively. We revealed an increase of portion of enzymes with a narrow substrate 

specificity from 20% to 44% during the postagrogenic evolution. There were no obvious trends in the post-

agrogenic Chernozems due to the immobilization of enzymes in soil matrix. The changes in the Cmic content 

explained 50 - 70% variability of hydrolytic enzymes activity in post-agrogenic soils.  

Concluding, post-agrogenic evolution of former arable soils resulted in an increase in microbial C content, 

rate of basal respiration, and activity of hydrolytic enzymes due to the input of fresh plant residues.  
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Abstract 

Report presents preliminary results of study of a group of 65 normal, young Russian students all of whom 

passed a two-week course of music of different types. Subgroup 1 listened to light classical (European) music, 

subgroup 2 ï to modern designer (New Age) music, which was sharply different from the former one, both in 

timbre and key, subgroup 3 (control subgroup) ï to natural sounds. Prior to passing the course, and after its end, 

5 ml of peripheral blood was taken, which allowed us to assess the dynamics of such mainstream predictors of 

life expectancy as telomere length, and telomerase activity. Psychological survey, which was conducted 

simultaneously, comprised six tests, centered upon short-term and long-term neuroticization, levels of activation 

of basic psychological defense mechanisms (including stress coping strategies), and such psychological reserves 

as intrinsic religiosity, and short-term alteration of consciousness in the service of the ego. In processing the 

samples, contemporary hi-tech methodologies were applied, primarily real-time reverse transcription 

polymerase chain reaction (PCR) by R.Cawthon. Passing a course of classical music was proved to result in an 

increase in telomere length, which was often, although not necessarily, accompanied by an increase in 

telomerase activity. Passing a course of non-traditional music was proved to result in sharp increase of 

telomerase activity, which was definitely not accompanied by an increase in telomere length. Taking into 

account results of psychological testing, the former type of dynamics was linked to reduction of neuroticization 

level, the latter one, to an opposite process. As a result, basic patterns of influence of perception of music of 

different types upon the dynamics of both telomere length, and telomerase activity, and by their means, upon 

stress reduction and life expectancy, was traced back. The study was supported by Russian Foundation for Basic 

Research, grant 16-06-00172ʘ. 
  



ISBN 978-609-8104-48-6 

44 

 

EASTERN PODILIA AS STRUCTURAL -FUNCTIONAL SYSTEM OF EUROPEAN ENVIRONMENTAL NETWORK  

Oleksandr Mudrak 3, Yuliia Ovchynnykova1, Galyna Mudrak2, Oksana Nagorniuk3 

1VASYL'  STUS DONETSK NATIONAL UNIVERSITY, UKRAINE, 2VINNYTSIA NATIONAL AGRARIAN UNIVERSITY, 

UKRAINE, 3MUNICIPAL HIGHER EDUCATIONAL INSTITUTION ñVINNYTSIA ACADEMY OF CONTINUING EDUCATION 

OV_MUDRAK@UKR.NET 

Abstract 

Biodiversity conservation is one of the most important tasks of the human community to achieve its 

sustainable development. This task was formulated in 1992 in Rio de Janeiro in the Program of Action "Agenda 

21", the UN Convention on Biodiversity, the World Ecological Summitsô documents, the Pan-European 

Strategy for the Conservation of Biological and Landscape Diversity. According to the recommendations of the 

latter, the Pan-European Ecological Network was developed as the only spatial-functional system of the 

territories of European countries with a natural or partially altered state of the landscape. Most of the European 

Union countries have already moved from the strategy of preserving biodiversity centers through their 

protection to the strategy of creating national ecological networks. In Ukraine, this process is only gaining 

momentum. This is due to a number of obstacles: the emergence of new forms of ownership and large-scale 

licensing of land, forest and water use. The national ecological network must meet the requirements of its 

functioning in the pan-European ecological network and perform the leading functions of biodiversity 

conservation, balanced development, non-exhaustive use of biological resources in economic activity. Eastern 

Podilia occupies 4.5% of the state territory, it is located within the most cultivated Right Bank Forest-steppe. 

Therefore, the problems of preserving and reproducing its biodiversity, stabilizing the ecological balance, 

increasing the productivity of ecosystems, and ensuring balanced development of society is extremely relevant. 

Based on scientific approaches, the scheme of the regional ecological network has been developed, which 

distinguishes the following structural elements: key, connecting, buffer and recovery territories, their 

geographic confinement, area, status. They have 4 levels: international, national, regional, local. At present, it 

is formed by 24 key, 16 connecting and 60 renewable areas. The number and area of buffer zones have been 

cleared up. The total area of the ecological area is 884087,53 hectares, which makes 33,37% of the total area of 

the region. World experience defines the biological balance of the territories only if at least 60% of the natural 

ecosystems are present. Therefore, the ecological network of the Eastern Podilia needs to be substantially 

improved on the basis of detailed research of all its structural elements.  
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Abstract 

The soil antibiotic resistome bacteria play an increasingly important role in the evolution, development, and 

spread of antibiotic resistance in humans and animals, there is little known about the natural bacterial resistome 

in the soil. Environmental contamination by antibiotics is one of the factors that define the health consequences 

of antibiotic resistance in bacteria. The fluoroquinolones are one of the most used classes of antibiotics. 

Enrofloxacin belongs to the class of fluoroquinolone antibiotics that have been intensively used for the treatment 

of bacterial infections in veterinary medicine. In the environment, enrofloxacin can undergo degradations by 

different processes including photolysis, biodegradation, and oxidation by mineral oxides but it is not sensitive 

to hydrolysis. Despite these degradation mechanisms, the environmental half lifetime of enrofloxacin is very 

long. In this study, the effect of enrofloxacin on the function and structure of soil microbial communities was 

evaluated. Soil samples were spiked with enrofloxacin (10, 100, and 1000 mgÅkgī1) and were incubated for 30, 

60, 90 days. Untreated controls received only water. In pots with different concentrations of enrofloxacin were 

planted: Lactuca sativa var. crispa, Anethum graveolens, Thymus serpillum, Mentha piperita, Calendula 

officinalis. Soil respiratory responses were inhibited at the high enrofloxacin concentrations in the soils and 

were increased at the lowest concentration (10 mgÅkgī1). The maximum level of soil toxicity was 67.21% at a 

concentration of enrofloxacin 1000 mg kgī1, in the control this parameter was 8.56%. The soil with a high 

concentration of antibiotic was characterized by a low content of nitrogen-fixing microorganisms and a high 

number of oligotrophic and spore-forming microbiota. Thirty-seven antibiotic-resistant bacterial isolates were 

cultured from the soil. All isolates were multi-drug resistant, of which greater than 64% were resistant to 9ï12 

antibiotics, comprising almost all classes of antibiotic. In Vitro experiment were isolated 5 bacteria absolutely 

resistant to all tested antibiotics: anaerobic bacteria: Clostridium difficile, Clostridium perfringens and aerobic 

bacteria: Enterococcus faecalis, Yersinia enterocolitica, Enterobacter cloacae. In natural conditions, from the 

soil of model ecosystems were isolated mostly bacteria of the genus Bacillus. All of them are antibiotic resistant 

and are the causative agents of foodborne infections. The antibiotic contamination of the soil, cause negative 

changes in the microbial community, reduces the respiratory activity of the soil and is one of the important 

factors in the formation of soil resistome. 

Acknowledgment. This project was supported by the Slovak Academic Information Agency (SAIA), grant 

number 18032.  
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Abstract 

Biological synthesis of silver nanoparticles (AgNPs) attracts great deal of attention owing to their potential 

applications in medicine and food industry. In the current study, Bacillus sp. SBT8 strain that was isolated from 

soil was used for the biosynthesis of AgNPs. Effects of varying process conditions including AgNO3 

concentration (1-10 mM), pH (5-10), temperature (30-40oC) and time (24-120 h) on the formation of 

nanoparticles were investigated. The bacterium was cultivated in nutrient broth at 35oC for 24h, then the cells 

were removed by centrifugation and the resulting cell-free supernatant was used for the biosynthesis of AgNPs. 

AgNO3 solution was added into the supernatant and biosynthesis was carried out on a shaking incubator held 

at 120 rpm. During the experiments, color change from light yellow to brown was an indication of the formation 

of AgNPs. UV-VIS spectrophotometer was used for measuring the absorbance intensity created by surface 

plasmon resonance of AgNPs at 416 nm. The highest absorbance intensities were obtained at 6 mM AgNO3 

concentration, pH 10 and 33-37oC in 120 h. Morphologies of nanoparticles synthesized at varying conditions 

were determined with Field Emission Scanning Microscopy. Biosynthesis conditions affected the size 

distribution of the nanoparticles formed and diameters of the nanoparticles were between 1 and 60 nm. Sizes 

increased as pH was increased. Fourier Transform infrared spectroscopy analysis validated that the proteins 

were serving as capping and stabilizing agents for the nanoparticles. 

ñThis is an Original Manuscript of an article published by Taylor & Francis in PREPARATIVE 

BIOCHEMISTRY AND BIOTECHNOLOGY on [09 Feb 2018], available at http://wwww.tandfonline. 

Com/[DOI: 10.1080/10826068.2017.1421963].ò 
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Abstract 

Organic farming is established to maintain sustainable agroecosystem. Legume management is the tool to 

use nitrogen efficiently and provide healthy, self-promoting agroecosystem with benefits to crop production in 

all rotation. Therefore, we assess various legume management tools ï a) legume species selection, b) use of 

legumes in crop rotation and c) organic fertilizers production from legume manure. Qualitative management 

evaluation was used according to environmental aspects ïefficiency of energy use and nutrient recirculation, 

greenhouse gas emission, agrofitocenosis productivity and optimization of biodiversity. Field experiments were 

established in 2015 ï 2017 years in Institute of Agriculture, Lithuania. Legume species used in experiment ï 

red clovers and pea. Innovative practices for plant-based fertilizers production - mulching, ensiling, 

fermentation and mixing plant residues with different value were applied. Innovative plant-based fertilizers 

significantly influenced nutrient flow in agroecosystem. Mulching of red clover grass on the soil surface results 

in losses of C and N, grass composting with straw - N, and silage - C losses. While composting, 25-60 % of N 

was released in the form of NH4+, NOx, CH4 gas emissions. The mass of red clovers inserted in the soil in the 

autumn (C:N = 15) degraded by 65.6% until crop season. Total agrofitocenosis productivity was increased by 

all used legume manure, but the maximum value was determined using fresh mass of red clover and granulated 

cattle manure (GCM). The highest grain yield was accumulated (+28.0%) using red clovers mass inserted in 

autumn. In the spring, GCM and red clover + straw compost increased grain yield by 17.0% and 10.2%, 

respectively. The lower weed biomass was in the control field, without any fertilizer.  

Ecological environment in amended plots was described by different organismôs activity increase. Higher 

earthwormôs activity was measured everywhere processed manure were inserted. Insects quantity was lowest 

where GCM was applied. Biggest amount traced where fermented manures were applied. Functional diversity 

of microbial communities was greater in soil fertilized with fresh and ensiled red clovers in first vegetation 

season. Manures with mixed legume and wheat or straw mass - on second year. Overall environmental 

evaluations suggest mulching of fresh red clovers mass in the autumn as the most effective practice for 

sustainable organic farming. 
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Abstract 

The article is devoted to environmental monitoring of the campus of RUDN University in Moscow, 

particularly to monitoring of carbon monoxide (CO), nitrogen dioxide (NO2), hydrogen sulphide (H2S), soot 

and benzene (C6H6) spreading in the atmosphere and the topsoil in the campus of RUDN University located 

near the Leninsky Prospekt highway. The 3D map of the above compounds spreading in the atmosphere and 

the topsoil has been made, and the diagram indicating the correlation between the distance from the Leninsky 

Prospekt highway and CO, NO2, H2S, soot and C6H6 concentrations in 33 sampling sites of the campus has 

been drawn. As a result, the green and polluted areas of the campus have been identified. 
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Abstract 

The Cockayne syndrome is a rare autosomal recessive disease, described in the 1930s by Edward Alfred 

Cockayne. Patients suffer from cachexia dwarfism (when the weight is lowered compared to the norm even 

more than the growth), photosensitivity, deafness, various visual impairments: optic atrophy, cataracts, 

degeneration of the corneal epithelium, retinal injuries, as well as neurodegenerative symptoms, such as partial 

demyelination of subcortical structures, increase in ventricular size, cerebral atrophy, calcification of basal 

ganglia. The average life expectancy of patients with the Cockayne syndrome is 12 years. In the cells of patients 

with the Cockayne syndrome, the process of nucleotide excision repair (NER), its branch transcribed coupled 

with transcription (transcription coupled repair, TCR, TC-NER) is disrupted. We have established that all the 

aging markers studied are strongly expressed in the cells of patients with the Cockayne syndrome. Thus, the 

idea of the Cockayne syndrome as a syndrome with expressed cellular signs of accelerated aging is confirmed. 

This allows us to consider the Cockayne syndrome as a segmental progeria and use cell lines obtained from 

patients as model objects for studying the processes of aging and testing geroprotectors.  
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Abstract 

Overweight and obesity are well-known risk factors for hypertension. Obesity is characterized by autonomic 

imbalance and sympathetic nervous system overactivity. The cold pressor test (CPT) is commonly used as a 

sympathoexcitatory maneuver for evaluation of cardiovascular reactivity to stress. HRV is a noninvasive and 

useful tool for assessment of autonomic nervous system activity. The aim of this study was to compare the 

cardiovascular and HRV responses to CPT in overweight and normal weight normotensives and 

prehypertensives. 

A cohort of 46 normotensive (SBP=115.41±1.01mmHg) and 25 prehypertensive (SBP=129.10±1.63mm 

Hg) subjects enrolled from V.N. Karazin Kharkiv National University was subdivided into 36 subjects with 

normal weight (BMI=22.04±0.41 kg/m2) and 35 overweights (BMI=27.87±0.37 kg/m2). All of them gave 

written informed consents. The ECG was recorded at rest and cold pressor test for 5 min each. HR, LF and HF 

power were obtained by CardioLab-2010 (Ukraine), SBP and diastolic blood pressure (DBP) were recorded 

three times during each stage (Nissei WS-1011, Japan) and average values were used in the analysis. Three-

way repeated measures and two-way MANOVA was used to test for effects of prehypertension, overweight, 

and CPT on cardiovascular and HRV variables. The stepwise multiple linear regression analysis was used to 

reveal predictors of æHR, æSBP and æDBP. Data are expressed as meansÑSE. All analyses were conducted 

using SPSS 22. 

The blood pressure responsiveness to CPT was positively associated with overweight (P=0.004 and 

P=0.008, for æSBP and æDBP, respectively), indicating sympathetic nervous system overactivity, but not with 

prehypertension. The æSBP and æDBP was significantly more in overweights than in subject with normal 

weight (11.27±1.15 vs. 7.71±1.25 mm Hg, P=0.022, and 11.16±1.05 vs. 7.41±1.15mm Hg, P=0.019, 

respectively). However, the group of overweights was not homogenous. So that, only in overweight 

normotensives HR did not increased but both LnLF and LnHF increased statistically significantly during CPT 

(6.73±0.20 vs. 7.12±0.18 Lnms2, P=0.018, 6.95±0.26 vs. 7.38±0.24 Lnms2, P=0.021, respectively). The 

increment of LnLF and LnHF power was significantly higher in overweight normotensives than in overweight 

prehypertensives (0.39±0.16 vs. -0.23±0.19 Lnms2, P=0.015, and 0.43±0.18 vs. -0.29±0.21 Lnms2, P=0.011, 

respectively) despite comparable increment of blood pressure. That is why HR did not increase in this group: 

according to our hypothesis described previously LnLF indicates sympathoinhibition and LnHF widely used as 

index of cardiovagal outflow.  

In conclusion, overweight normotensives represent population characterized by high responsiveness of 

cardiovagal outflow and sympathoinhibition to CPT. 
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Abstract 

Search for safe, naturally occurring biologically active compounds remains a driving force in 

pharmacological and biomedical development. In this regard, earthôs oceans, being the cradle of life, continue 

to be the most prominent source for promising molecules. Marine algae, due to their rapid growth, development 

and considerable reserve of biologically active substances are very convenient for this purpose. Our study is 

focused on carrageenans - polysaccharides which are isolated from numerous species of red algae. Carragenans 

are sulfated galactans, composed of linear chain of regularly alternating 1,3-linked ɓ-d-galactose and 1,4-linked 

Ŭ-d-galactose. Their classification is based on the presence and localization of sulfate esters, and on the presence 

of the 3,6-anhydro-d-galactose. Carragenans are widely used as food additives and are known to be safe for 

human consumption, i.e. an excellent candidate for a potential pharmacological agent. We studied 

immunotropic activity of ɚ- and ə-carrageenans extracted from Sea of Japan (Far East waters) algae Chondrus 

armatus, and their oligosaccharide derivatives. We used monocytes obtained from healthy human donor blood 

to evaluate their in vitro pro- (TNFa, IL1b) and anti-inflammatory (IL10) cytokine production in response to 

polysaccharide presence in the cultivation medium (at 1, 10 and 100mg/ml). We found that all of the studied 

polysaccharides induce IL1b and TNFa secretion by the monocytes at 1mg/ml, ə-oligo-carrageenan being the 

most effective. Furthermore, ə-oligo-carrageenan was the most active at inducing IL10 secretion, increasing its 

concentration at 1mg/ml. ə- and ɚ- carrageenans led to an increase of IL10 concentration only at 10mg/ml, 

whilst ɚ-oligo-carrageenan had no effect even at 100mg/ml. Compared to bacterial LPS at concentration of 

0.1mg/ml, tested carrageenanôs were equally effective at inducing cytokine production by monocytes, i.e. there 

were no significant differences between interleukin concentrations. However, this is most likely a result of 

insufficient sampling size. Since culturing medium included autologous serum, IL4 was also measured, but, as 

expected, no changes in its concentration were ever observed. 
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Abstract 

The massive amount of data accumulated at this point on the genes functions and the mechanisms in which 

they are involved made possible selecting targets for the regulation of the properties of cells and organisms. In 

particular, it enabled us to control cell resistance to ionizing radiation and other genotoxic agents. Approaches 

utilizing CRISPR/dCas9 system allowed us to regulate several genes simultaneously in their natural 

chromosomal context. 

In present work we overexpressed XPC and HR23B genes, products of which are functionally 

interdependent and act as DNA-damage recognition complex, using VP64-p65-Rta (VPR) activator fused to 

nuclease-null Cas9. We also overexpressed RPA1, which is involved in DNA replication and repair. Using the 

fluorometric microculture cytotoxicity assay we showed for the first time that HEK293T cells with the 

overexpression of both XPC and HR23B genes were more than 20% more resistant to radiation in doses of 1, 

2, 3, 4 and 6 Gy than control cells, transfected with gRNAs plasmids without the activator. Same results were 

obtained when cells were treated with 100 ɛM paraquat. At the same time, the overexpression of HR23B alone 

did not lead to changes in the stress-resistance of the cells. Moreover, the resistance to ionizing radiation was 

reduced by the overexpression of the XPC gene alone. Cells with overexpression of RPA1 are more resistant to 

irradiation, but not to paraquat. Simultaneous overexpression of all three genes leads to increased cell resistance 

to both tested stress. 

We assumed that the simultaneous overexpression of some functionally interdependent stress-response 

genes (for example, coding subunits of a single complex or units of a single cascade) that did not disrupt the 

control of the cell cycle, or apoptosis, or other malignancy protection systems, could present a promising 

approach for increasing stress resistance of cells, tissues and organisms. 

The study was supported by a Grant of the President of the Russian Federation (MK-2929.2017.4). 
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Abstract 

Solid food waste is a significant threat to the environment. On the one hand, food waste is produced every 

day in huge quantities in the agriculture, at enterprises of food and culinary industry, and pollute environment 

with toxic products. On the other hand, high concentration of carbohydrates in waste makes them promising 

raw material for biogas production ï molecular hydrogen or methane. Our previous studies also show that 

unfermented lignocellulosic residues of solid food waste enriched with microbial communities may act as 

biofertilizer with plant probiotic properties. 

Thermodynamic calculations allow determining theoretically possible metabolic pathways for degradation 

of organic compounds by microorganisms, and also to select the optimal one to increase efficiency of food 

waste recycling. In this regard, the purpose of our work was application of thermodynamic calculations to find 

out suitable fermentation parameters and compounds for regulation of microbial metabolism to ensure high rate 

of waste decomposition and formation of valuable products.  

Fermentation of multicomponent kitchen food waste under theoretically calculated optimal parameters pH 

= 7.0 and Eh = ï250...ï350 mV provided extremely high metabolic activity of hydrogen-producing microbial 

community which resulted in decrease in duration of batch fermentation from 17-20 to 5-7 days, increase in 

hydrogen yield from 30-40 to 80-120 L/kg of dry waste. The coefficient of waste destruction (Kd) that is ratio 

of initial and final weight of waste reached 85-95. 

Furthermore, addition of unfermented lignocellulosic substrate in concentration of 33 g/1 m2 of sand 

revealed positive effect on root formation, provided 100% survival of radish plants under two-day drought stress 

and also significantly increased the amount of ammonifying and free-living heterotrophic diazotrophic bacteria 

that may act as plant probiotics and supply mineral nitrogen for plant nutrition in arid condition. Thus, high 

efficiency of application of thermodynamic prognosis method of microbial interaction with organic compounds 

was shown to become the base for biotechnology of destruction of environmentally hazardous solid food waste 

with simultaneous obtaining of valuable products: environmentally friendly energy carrier ï molecular 

hydrogen, as well as lignocellulosic substrate to increase crop yields. 
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Abstract 

Agro-ecosystems along with elevated concentration of green-house gases and ongoing global warming are 

also affected by other climate change related factors such as droughts, heat and cold waves. Simultaneously 

they experience impact of different environmental stressors ï ground level ozone, eutrophication and others. To 

investigate interaction of these factors and their integrated impact is one of the most actual and complicated 

tasks for environmental and agricultural science. It is very important that integrated impact of these factors 

already started to pose threat not only to separate compounds of agro-ecosystems but to their sustainability in 

general. 

According to the project not only impact of climatic and environmental changes to different species are 

investigated but also their biological interaction ï crop-weed competition, symbiotic and allelopathic relations. 

Changes in efficiency of fertilizers and chemical and non-chemical weed control measures under warming 

climate as well as changes in the rate of soil mineralization, humification and carbon sequestration are also 

investigated. To acquire new knowledge on long-term consequences of climate change impact to agro-

ecosystems, the main regularities and mechanisms of their response is an important aim of this project. On the 

basis of obtained knowledge it is foreseen to present long term projections of productivity of agro-ecosystems 

and recommendations for the optimization of measures for their long lasting sustainability. Financial Support: 

This research was funded by a grant (No. SIT-8/2015) from the Research Council of Lithuania. 

Key words: winter rapeseed, non-chemical weed control, biological preparations, weeds, seed yield. 
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Abstract 

The collections of introduced species, cultivars and clones, the same as the landraces, and wild local samples 

of blueberry and cranberry were established at Kaunas Botanical Garden. Berries of blueberries and cranberries 

are very valued in the World markets. They are valuable products of good taste and insignificant caloric content. 

Half-highbush blueberries are very prospective in Lithuania because of their winter hardiness and resistance to 

diseases and early spring frosts. Growing of half-high bush blueberry has been limited in Lithuania till the 

present time. One of the main reasons for such situation was an absence of local cultivars. The collection of 

half-highbush blueberry germplasm was established and respective breeding programme was started at Kaunas 

Botanical Garden of VMU in 1995. The aim of these investigations was to ascertain fruiting characters and 

productivity of seedlings of half-high bush blueberries and to assess the most perspective for growing in 

industrial plantations. Two clones of half-high bush blueberries were selected and approved as new Lithuanians 

cultivars by names óFredaô and óDanutǟô.  

European cranberry (Vaccinium oxycoccos L.) was widely spread in Lithuania till the sixth decade of the 

last century. Land melioration as well as peat harvesting have caused a critical lost of the natural resources of 

this species. The unique collection of European cranberry genetic resources was established at Kaunas Botanical 

Garden of VMU. Cranberry clones with different size, shape and coloration of a berry were gathered up in the 

swamps and propagated and planted in the collection ex situ. The comprehensive evaluations of phenotypic and 

genetic diversity were conducted since 1997. Detailed descriptions allowed employing even more properties for 

identification of clones: uprightness of flowering shoots; waxy covering of berries; size of calyx; colour of 

flower and leaf size. The average weight of a berry and the yield are the most important peculiarities in the 

breeding the rather that recent DNA studies have revealed a high level of genetic diversity of European 

cranberry. Five clones of European cranberry were selected and approved as new Lithuanian cultivars by names 

óRedaô, óVitaô, óAmalvaô, óĢuvintaô, and óVaivaô. 
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Abstract 

The most promising biomarkers for early diagnosis of the rheumatoid arthritis (RA) are interleukin-6 (IL-

6), calprotectin (Calpro) and 14-3-3ɖ. In addition, we demonstrated that the activity of butyrylcholinesterase 

(BuChE) forms in blood plasma of patients with RA also can be of great diagnostic value. The aim of this 

study is to investigate the content of IL-6, Calpro, 14-3-3ɖ, and the activity of the blood plasma BuChE forms 

in RA for creation of an effective screening test system. 

Tree groups of patients participated in the study: control group (CG; n = 17); RA for more than 5 years (n 

= 15); and osteoarthritis (OA, n = 10). Patients or their representatives gave informed consent to participate in 

the study. To isolate the plasma, blood samples collected in vacuum tubes and centrifuged at 20,000 g for 15 

minutes at 20 ° C. Plasma was used to determine the content of IL-6, Calpro, 14-3-3ɖ by the ELISA. In 

parallel, in all blood plasma samples, the activity of the BuCh forms was determined by the Ellman method in 

combination with inhibitory analysis.  

Obtained data showed that the typical form of BuChE (610 ± 19 pmoles of substrate/mg/min) is most 

active in diagnosed RA, while its minor forms (312 ± 11) are most active in early stages of RA, whereas in 

OA this parameter practically does not differ from CG, where it was 455 ± 41 and 222 ± 8 for atypical and 

minor forms, respectively. Preliminary results of the study revealed that in blood plasma of RA patients the 

content of calprotectin increases to 1.9 Ñ 0.8 ɛg/ml in comparison with CG (0.6 Ñ 0.2 ɛg/ml), protein 14-3-3ɖ 

(Ó 56) and interleukin-6 to approximately 66.3 g/ml, compared with CG (about 12.1 ng/ml), whereas in OA 

their content did not differ significantly from CG. 

Revealed changes of all studied biomarkers allows to diagnose the rheumatoid arthritis most accurate, and 

obtained data can be used as a basis for developing a highly effective test system for rheumatoid arthritis early 

and accurate diagnose. 

Key words: interleukin-6, 14-3-3-ɖ, calprotektin, butyrylcholinesterase, monocytes, activity, expression, 

rheumatoid arthritis, biomarkers 
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Abstract 

Nitrogen deposition data together with inland water parameters provide indirect message that nitrogen load 

might have effects on vegetation of Baltic States. There is much concern about eutrophication of the rivers, 

although information about riparian plant species, their physiology and genetic parameters is still poor. Reacting 

to elevated nitrogen in the environment, various macrophyte strategies (abundance-, architecture-related) might 

be developed. Plant productivity finally depends on processes ongoing in the leaves. Data about plant leaf 

saturation with nitrogen remains poor. Usually studies refer on Ellenberg indicatory values or other indirect 

parametrs. Present study is aimed at comparison of nitrogen concentration among populations of some riparian 

and river plant species of Lithuania (project sponsored by Lithuania Research Council; SIT-02/2015). Around 

250 populations of riparian and water macrophytes were sampled along main river basins in Lithuania: 

Nemunas, Venta, Lielupǟ, Seafront. Very high levels of nitrogen were determined for the most spread riparian 

plants of Lithuania. Among the tested species the highest concentration was characteristic for Echinocystis 

lobata. Comparing populations within each species, in most cases the highest concentrations of nitrogen were 

documented for sites neighbouring Curonian Spit. Relations between population nitrogen data and genetic 

diversity also some environmental factos such as river regulation is discussed. Species nitrogen concentrations 

were related to land cover types of neighbouring areas, empoying 2-level hierarchcial Corine classification 

system. Based on plant nitrogen concentrations it could be assumed that present quantities of this element, 

entering riparian ecosystems are big enough to cause the spread of native and invasive nitrophilous species.  
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Abstrac 

In many invertebrate and vertebrate organisms, the karyosphere, also known as the karyosome, is a meiosis-

specific peculiar structure of the oocyte nucleus. The karyosphere forms by condensed oocyte chromosomes 

assembled together in a limited volume of the large nucleus at the diplotene stage of meiotic prophase. 

Karyosphere formation is a wide-spread, from hydra to human, but not mandatory phenomenon in oogenesis. 

Despite the fact that the karyosphere was initially described as early as in the early last century, its biological 

significance remains largely enigmatic. Typically, karyosphere formation represents a rather deep form of 

chromatin condensation/compaction and coincides with the cease of chromosome transcriptional activity 

towards the end of oocyte growth, but a residual transcription maintains in some instances. Special attention is 

paid here to the structure and molecular composition of the so-called karyosphere capsule, a fibrous multilayer 

element of the oocyte nucleoskeleton. In particular, this structure is indeed enriched in structural proteins such 

as F-actin and lamins. However, some data suggest the capsule may be more specialized nuclear compartment 

rather then just a rigid support for inactivated chromosomes joined into a karyosphere, accumulating some 

essential factors of gene expression. For example, the karyosphere capsule was found to accumulate some 

poly(A) RNA, small nuclear ribonucleoproteins (snRNPs), and also Y14 protein, a core component of the exon-

exon junction complex. At the same time, the capsule does not contain the essential non-snRNP splicing factor 

SC35/SRSF2, excluding a possibility for splicing there. The morphological variety of karyosphere itself and the 

heterogeneity/complexity of karyosphere-associated extrachromosomal formations, including the karyosphere 

capsule, are impressive in different organisms even with similar types of oogenesis. Here, we propose a new 

terminological nomenclature for different karyosphere structures to distinguish: (i) the karyosphere with the 

capsule that restricts the condensed óknotô of chromosomes from the rest of the nucleoplasm, (ii) the karyosome 

as a compact chromatin mass without capsule, and (iii) different types of the inverted karyosphere. In the last 

case, the chromosomes aggregate around an extrachromosomal body (the central body) that is quite different in 

their nature in different organisms, e.g., the marsh frog, birds, or human. 
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Abstract 

The aim of this research was to analyze the horizontal structure of L. clavatum and L. annotinum clones and 

to determine how their initiation was related to disturbances. The research was carried out in Nemenļinǟs and 

Aukġtagirio scots pine stands of dry sites (Vaccinio-myrtillosa type), in 2017 august-September. The ecological 

conditions, such as canopy closure and type of habitats, for all clones of both species were similar (coefficient 

of variation 13%). The age of tree stands varied between 67-127 years. Fifty-two clones of L. clavatum and L. 

annotinum were studied, however 26 were selected after two procedures: firstly, the verification of the tree stand 

age was carried out using 1944-1950 ortophotos and topografic maps, and secondly, the circularity of the clones 

was estimated. Clone was considered as circular, if its lenght/width ratio was less than 1.5. The selected clones 

were considered as primary, i.e. developed after the sexual reproduction. 53.8 % of selected clones were located 

on the tracks and paths or were not further than 2 m from them. 

Assuming, that there is a linear relationship between the size of the clone and the time after the disturbance, 

we examined, whether the size of the clone is related to the age of the tree stand. However, no significant 

correlation was found (rs, p>0.05). This suggests that the settlement of selected clones was not related with the 

establishment of pine stands. Next, we determined the probable age of clones. The spread of potential ages was 

45 years for L. annotinum and 40 years for L. clavatum. Hence, the studied clones formed asynchronously in 

the pine stands.  

Following the presumption of club moss biology, we suppose that the studied clones of both species 

developed from spores when the age of the pine stands reached the pole phase and the settlement continued as 

the stands were reaching mature phase. The distribution of the frequency of the hypothetical time of 

establishment was invariable among the tree stands age classes, though L. annotinum showed greater preference 

(38.9 % of studied clones) to emerge when the age of tree stands were 61-70 years. Besides, the establishment 

of studied clones did not coincide with the stands initiation phase. A time lag of more than 27 years was 

determined in this research.  

Consequently, the emergence of studied clones could be explained by small-scale disturbances rather than 

the large-scale event, i.e. reforestation. Forestry activities such as thinning of pole sized stands and arise of paths 

and tracks could be favorable factors for studied clones to appear in plant communities. Finally, the emergence 

of studied sporophyte clones from gametophytes was a steady process, which occurred during the development 

of pine stands.  
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Abstract 

Lysimachia nummularia L. is a medicinal plant in the family Primulaceae. It is using like the most suitable 

grass species in pharmacology in Ukraine and Europe, which have remarkable antibacterial and antioxidant 

ability of metabolites. In the present work, we took efforts to use in vitro methods for rapid propagation, of L. 

nummularia by direct morphogenesis, their adaptation, evaluated antibacterial and antioxidant activity of 

metabolic extract of L. nummularia stems and flowers and total phenolic and flavonoid contents in the extract. 

For antibacterial activity analysis were used Gram-negative (Escherichia coli) and Gram-positive bacteria 

(Micrococcus luteus, Brevibacterium, Staphilococcus aureus, Bacillus subtilis). Shoot tips and nodal explants 

of L. nummularia were surface-sterilized with 25% H2O2 and cultured on MS and DKW (with addition of Fe-

EDDHA 4,8 %.) medium supplemented with 0.5 mg/l BA, 0.25 mg/l Kin, and 0,5 mg/l TDZ. Multiple shoot 

regeneration without callus induction recorded on both of MS and DKW but with different morpho-regeneration 

activity. Maximum shoot regeneration frequency from all explants of L. nummularia on MS culture mediums 

fortified with 0.5 mg/L TDZ, on DKW ï 1.0 mg/l BA, 0.003 mg/l IBA, 0.1 mg/l GA. In vitro plants were rooted 

of 100% on MS medium without hormones and with addition 0.5 mg/L BA and 0.25 mg/L NAA. In vitro rooted 

plants have successfully acclimatized in greenhouse with a survival rate of 98%. 

Phenolic content was 46.2Ñ3.31 ɛg GAE/mg of extract while Flavonoid content was 10.8Ñ0.64 ɛg 

QE/mg.Antioxidants assay showed high radical scavenging activity of 24.0±1.50 mg dry material by aqueous 

methanol extracts of in vitro raised 3-months-old plants in compare to the wild plants. 

In leaves and flowers of L. nummularia accumulated a significant amount of flavan-3-ol, mericitrin 

(myrithin-3-O-rhamnosid) and routine (quercetin-3-O-rutinoside), as well as peristals, which have high 

antioxidant activity. For assessment of bactericidal action of leaf and flower extracts were conducted a series of 

experiments. As a result, it was determined that methanolic extracts of L. nummularia flowers can inhibit the 

growth of microorganisms (Micrococcus luteus, Staphilococcus aureus, Escherichia coli) and fungi (Candida 

albicans, Saccharomyces cerevisiae). Extracts of flowers concerning to microorganisms and fungi were much 

more active than leaves. 
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Abstract 

Knowledge of pathogenic fungi on medicinal plants is rather important: it is essential for quality monitoring 

of raw host-plant material before processing; estimation of potential threats and prognosis of epiphytoty 

development on certain territories; search for new producers of pharmaceutical compounds amongst fungi; 

development of strategies for biocontrol and plant disease management. Climate change, in addition, has impact 

on diversity and distribution of plant pathogens during last decades, severity of such plant diseases. It was 

conducted study of the conidial fungi classified in Mycosphaerellaceae (Ascomycota) on medicinal plants in 

Ukraine. It is known totally 2223 species of medicinal plants used in the State Pharmacopeia of Ukraine and 

traditional folk medicine (Minarchenko, 2016). The basis of reported investigations were own fungal collections 

dated from 1990 till 2016, dry reference collections of KW, LW, CHU, and materials of ERE. Fungi of the 

genus Mycospherella Johanson and related anamorphic fungi were registered on 329 species of 72 families of 

medicinal plants. Studied fungi were represented by 292 species and caused leaf and stem lesions, spots, drying 

and withering. Fraction of associated with medicinal plants fungi from Mycospherella genus and related ones 

constituded about 62 % of 472 fungi of that group known for Ukraine. Host-plants of such families as 

Asteraceae, Lamiaceae, Rosaceae, Apiaceae and Fabaceae were most invaded by fungal pathogens. Pathogens 

were common on the medicinal plants from the ecological groups of heliophytes and scioheliophytes. More 

than one species of fungi from studied group with hyphomycetous and coelomycetous fructifications had been 

found for 17 % of observed plants. The representatives of Septoria Sacc. (198), Ramularia Unger (62) and 

Cercospora Fresen. (21) genera were most abundant. Rare and common species are discussed. Presence of plant 

metabolites as alkaloids, cumarin, essential oils, flavonoids, saponins, terpenoids did not prevent development 

of these microfungi and may determine the possibility of their use in medicine. Study of morphologic structures 

of those fungi was provided under compound microscopes and scanning electron microscope (Jeol JSM-6060 

LA). The type materials of fungi were examined and compared with the same species collected in various 

seasons and from various regions for improving diagnostic criteria of their identification. Description of 

summarized micromorphologic characters of Cercosporella Sacc., Neoovularia U. Braun, Phacellium Bonord., 

Pseudocercospora Speg., Pseudocercosporella Deighton, Tretovularia Deighton were done. Proposed new 

additional structural criteria of named genera will allow easier and more precise their identification for further 

study.  
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Abstract 

Mitochondrial genomes can be used as a multi-genes marker for the high-quality phylogeny constructing in 

many animal taxa. There are many groups of insects, which phylogenetical relationships have not been solved 

yet because of the lack of phylogenetic signal in commonly used phylogenetical markers. Using the whole 

mitochondrial genomes can be a useful tool for the building of phylogenetic trees and studying the evolutionary 

patterns on the genome level.  

There are only 18 aphid mitochondrial genomes that have been assembled so far. 11 from them were 

obtained from aphids belonged to Aphididae Family but none of them belongs to Calaphidinae. In our research 

we sequenced and assembled 3 new mitochondrial genomes of aphids including 1 genome from Aphididae 

(Aphis fabae subsp. mordvilkoi Borner & Janisch, 1922) and 2 ones from Calaphidinae (Therioaphis tenera 

(Aizenberg, 1956) and Appendiseta robiniae (Gillette, 1907)). All species are common in fauna of Belarus 

where they were collected. The whole genome sequencing was conducted in DNA Sequencing Core, University 

of Utah, Salt Lake City, USA. Mitochondrial genome assembling was carried out due to successive alignment 

the whole genome reads to the reference aphid genome A. glycines and mitochondrial genome A. craccivora 

[KX447141.1]. The reads that were mapped to A. craccivora mtDNA were used for de-novo assembling around 

the high-conservative regions of mtDNA (COI [FJ965710.1] and cyt b [GU205347.1] genes) with MITObim 

1.9.  

Mitochondrial genome of A. fabae mordvilkoi is 15346 bp. in length and include 37 genes, 197 bp. repetitive 

region and 661 bp. D-loop, which is rather long. A. robiniae has mitochondrial genome, which is middle size ï 

15045 bp., consists of 37 genes, 172 bp. repetitive region and much shorter D-loop (203 bp.) than it was shown 

in A. fabae mordvilkoiôs mtDNA. Mitochondrial genome of T. tenera has several traits that differ it from other 

aphid mtDNA. It includes 36 genes and enormously long repetitive region (3097 bp.) and D-loop (1451 bp.). 

The whole mitochondrial genome of T. tenera is the largest of all known aphids mitogenomes and consists of 

19199 bp.  
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Abstract 

The scientific Antarctic data allow successfully solving the problem of the humans and animals survival in 

extreme conditions, and study the mechanisms of biological adaptation to low temperatures. Knowledge of 

species biodiversity and the adaptation of the Antarctic biota to climate change can also help in building new 

approaches and strategy for human development and adaptation to climate change. Analysis of the penguinsô 

colonies state and dynamics in the CCAMLR 48.1 Subarea is important for assessment of the status of 

populations and habitats of the major krill consumers in Antarctica and for identification of the potential 

overlapping of penguin forage ground with important areas of krill commercial fishery. During the latest three 

expeditions to the ñAkademik Vernadskyò station in 2015-2018 a large international project was carried out for 

the first time, which is aimed in supporting and development of research the state of the penguin breeding 

colonies ï the key indicator of the krill population stock, using the network of automated CEMP cameras 

installed by Ukrainian scientists in the Wilhelm Archipelago, at Wilhelm Archipelago Western Antarctic 

Peninsula (WAP) within the framework of the international CEMP project ñEstablishing a CEMP Camera 

Network in Subarea 48.1ò. The automatic CEMP camera network was installed by the Ukrainian Antarctic 

expeditions for permanent all-year-round monitoring the two penguin species Gentoo and Adelie (Pygoscelis 

papua and P. adeliae) nesting despite extreme weather conditions. We also participated in the CCAMLR project 

for the tracking the overwinter habitat use of krill dependent predators. According to the analysis of CEMP 

cameras data and visual monitoring, the evidences of the domination of Gentoo penguin in the area, as well as 

the expansion of Adelie and Gentoo penguinsô breeding areas has been confirmed. 

Conclusions  

We observed the change of habitat areas of penguins as indicator species in the Argentine Islands and 

surrounding territories. The ultimate goal of the research will be the development of the model for the animal 

population distribution and change, and calculation of ecological risks for possible ecosystem damage. 
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Abstract 

This is the review of original data concerning the role of some metabolic hormones (GH, leptin, ghrelin, 

obestatin), growth factors (IGF-I, IGFBPs, EGF, thrombopoietin), intracellular mediators of their action (cyclic 

nucleotides, protein kinases, transcription factors and related cDNA, siRNA and miRNA gene constructs) on 

basic ovarian functions (cell proliferation, apoptosis, secretion, oogenesis, ovulation, production and viability 

of pups) in different species (pig, rabbit, humans and chicken). These hormonal and intracellular regulators are 

able to control apoptosis, proliferation and secretory activity in human, porcine, rabbit and chicken ovarian cells 

and maturation of porcine oocytes and cumulus oophorus. Immuno-blockade of these hormones prevented their 

effects. Effects of hormones were associated with changes in protein kinases and transcription factors in ovarian 

cells, whilst blockers of these kinases mimicked, prevented or promoted hormones action. Transfection of 

granulosa cells with gene constructs for these transcription factors affected ovarian cell functions and prevented 

or reversed hormones action. Down-regulation of approx. 1./3 known protein kinases by specific siRNA 

constructs resulted not only decrease in accumulation of these kinases within human ovarian granulosa cells, 

but also changes in expression of kinase-dependent transcription factors, markers of cell proliferation, apoptosis 

and hormones release. Transfection of human granulose cells with constructs up and down regulating expression 

of some miRNAs are able to increase or decrease ovarian cell proliferation, occurrence of apoptosis, as well as 

the release of steroid hormones and IGF-I. In-vivo experiments demonstrated that leptin, IGF-I, steroid 

hormones and some pharmacological regulators of protein kinases could be used to predict and to control 

reproductive efficiency. These observations suggest, that metabolic hormones, growth factors and intracellular 

regulators and mediators of their action (protein kinases, transcription factors, siRNAs, miRNAs) can be used 

for characterization of state of ovarian cells, for identification signaling pathways (hormones-growth factors-

protein kinases-transcription factors-genes regulating proliferation, apoptosis and secretory activity) controlling 

reproductive processes, as well as for prediction and control of basic human and animal ovarian cell functions 

and fecundity. 
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Abstract 

New emerging interdisciplinary field of research on cold plasma (CP) and electromagnetic field (EF) 

applications for agriculture is directed towards exploiting of the potential of plant functional plasticity. 

Numerous studies reported that seed stress induced by treatment with CP and EF leads to improved seed 

germination, faster seedling growth and other beneficial effects. However, until now the weakest point in this 

area is lack of detailed information on the molecular processes involved in plant response to seed treatments. 

Our recent studies were focused on considering the observed plant responses in the context of basic principles 

of seed physiology and development. The experiments were performed on perennial woody species (black 

mulberry, Morus nigra L.; Smirnovôs rhododendron, Rhododendron smirnowii Trautv.; Norway spruce, Picea 

abies), perennial medicinal plants (purple coneflower, Echinacea purpurea (L.) Moench; red clover, Trifolium 

pratense L.) and annual plant species (sunflower, Helianthus annuus; thale cress, Arabidopsis thaliana; radish 

Raphanus sativus; common buckwheat, Fagopyrum esculentum). We report novel findings important for 

understanding of CP and EF effects in the context of seed physiology and molecular processes: (1) the extent 

of the observed effects on germination is dependent on seed dormancy status characterized by seed hormonal 

balance (the most important is ratio between absisic acid, ABA and gibberrelins, GA) and we showed that seed 

treatment with CP and EF induce rapid decrease in ABA/GA ratio indicating that CP and EF are extremely 

powerful dormancy breaking agents; (2) seed treatments with CP and EF modulate H2O2 production in 

germinating seeds of P. abies, so that CP treatments inhibiting germination decrease ROS generation while EF 

treatments stimulating germination result in increased ROS generation; (3) seed treatments with CP and EF 

induce substantial changes in the amount of secondary metabolites (SM) and antioxidative activity in leaves 

growing seedlings of E. purpurea, T. pratense and F. esculentum. That is an important part of plant stress 

response leading to increased seedling establishment and defense potential (SM function as antioxidants, 

antimicrobial compounds or means for plant communication); (4) results of differential proteomic analysis 

performed on control, CP and EF treated H. annuus seeds (4 days after treatment) and leaves of seedlings (3 

weeks after sowing) have revealed significant changes in expression of more than 30 proteoforms in seeds and 

more that 100 proteoforms (30% of identified proteoforms involved in photosynthesis) in leaves, indicating that 

plant stress response induced by seed treatment with CP and EF involves multiple changes in plant gene 

expression that develop in time. 
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Abstract 

The physiological functioning of any organism is possible only under condition of maintaining a certain 

balance between the redox processes of radical and ionic nature. However, this balance in the occurrence of 

physiologically stressed states of different etiology presupposes its displacement and provokes metabolic 

rearrangements of the cell, aimed at compensating the influencing factor. The mechanism of implementation of 

the support in tissues is determined by the intensity of metabolism, energy needs and level of oxygen 

consumption. Each physiologically intense period is accompanied by an intensification of peroxide oxidation 

of lipids and the transition from embryonic hypoxia to hyperoxia of postnatal development in the ontogenesis 

of birds is an example of such a state. The high content of polyunsaturated fatty acids and their use as one of 

the main energy substrates of the myocardium, should provoke the attraction of all systems of this tissue to 

adaptive restructuring. The aim of the work is to study the peculiarities of oxidation-reduction reactions, the 

content of fatty acids and accumulation of lipid peroxidation products in the myocardium of geese in the 

embryonic and early postnatal period of ontogeny. Investigation of biological oxidation and antioxidant 

protection processes in the myocardium of geese was conducted during the second half of embryogenesis and 

the postnatal adaptation (1-14 days). In this tissue the following indicators were determined: the activity of 

dehydrogenases of the Krebs cycle (succinate dehydrogenase and Ŭ-ketoglutarate dehydrogenase), antioxidant 

enzymes (superoxide dismutase, catalase, glutathione peroxidase). The intensity of peroxide processes was 

evaluated by the content of their end products in homogenate and with the initiation of lipid peroxidation Fe2+. 

As an integral indicator of the state of antioxidant protection system coefficient of antioxidant activity KAOA 

was used. The content of fatty acids was determined by gas-liquid chromatography. To determine the 

availability and character of the integrated structure of all the investigated parameters, correlation and cluster 

analyses were conducted. The clustering of these indicators on the basis of the density of correlation links 

between them at the significance level ɔ Ò 0.10 helped to discover two clusters. However, at the level of the 

statistical tendency to correlations (ɔ Ò 0.20), was established the weak tendencies to correlation links between 

the indicators included in different clusters. It is these weak interactions that combine all the investigated 

indicators into a single system. Thus, under the physiological functioning, even in the tense periods of 

ontogenesis, the redox system of the myocardium is a coordinated dynamic system. 
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Abstract 

Weeds are accepted to be the most important pests in agriculture. Increased spread or aggressiveness of 

invasive and native weeds due to climate change and other anthropogenic activities have been evidenced in 

many scientific researches. Therefore the aim of this study was to evaluate an effect of climate change (elevated 

air CO2 concentration and temperature) and O3 treatment on mono- and mixed-culture summer rape and wild 

mustard. A pot experiment was carried out in phytotron chambers. Summer rape (Brassica napus L.) and wild 

mustard (Sinapis arvensis) were grown in mono- and mixed-cultures under current climate (CC) (400 µmol 

molī1 of CO2, 21/14 ÁC day/night temperature) or future climate (FC) conditions (800 Õmol molī1 of CO2, 

25/18 °C day/night temperature) with and without O3 treatment (180 µg m-3). Competition with wild mustard 

had relatively low effect on rapeôs growth at current climate, both with and without ozone treatment. Climate 

change positively affected cropôs growth; however, weed competitive effect increased at FC conditions. The 

most drastic changes was detected under combined impact of ozone and future climate (FC+O3). Rape 

competitive effect on wild mustard also significantly increased under FC+O3 treatment. In must be emphasized, 

that stronger competition-induced reduction in dry biomass was detected for wild mustard (up to 80 %) than for 

summer rape (up to 40%), indicating increased rapeôs competitiveness under FC+O3 conditions. Better 

antioxidative protection was found to be the main reason for improved rapes growth at FC. Whereas stronger 

oxidative damage and lower pool of soluble sugars in wild mustard determined its sharply reduced 

competitiveness under FC+O3 conditions. However, in spite of improved competitiveness of rape, competition 

with weeds strongly interfered with crops growth, indicating increased yield losses due to the climate change, 

especially with concomitant intensification of O3 pollution. One of the reasons of growth inhibition of mixed-

culture rape and wild mustard could be allelopathic interaction via severely increased concentration of 

flavonoids under FC+O3 conditions. 

Financial Support: This research was funded by a grant (No. SIT-8/2015) from the Research Council of 

Lithuania. 
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Abstract 

Dirhenium(III) compounds (Re) contain quadruple ReḵRe bond that supports the lower valence state of the 

metal that is important in ñprodrug strategyò. Re have their own anticancer activity that is mainly conditioned 

by dirhenium cluster fragment but depends on the nature of the ligands, bind to different targets in cancer cells 

exploiting both the redox regulation potential of the cluster fragment and its coordination ability as well. 

Especially good results were shown by using the combinations of drugs with cisplatin (Re-Pt system). The 

synergistic effect in application of cisplatin and Re showed eliminated tumor growth and provoke cancer cells 

death with high efficiency. Encapsulation of Re to lipid coating (nanoliposomes, solid nanoparticles) together 

with cisplatin (so called ñnanobinsò) was shown to have not only protective but activation significance for the 

quadruple bond. Our recent research in experiments with plasmids and spectral investigations showed that DNA 

- Re interactions were redox ï activated. We consider the redox-activating properties and the proposed 

nanobased approach were both the reasons of the efficacy of Re-Pt antitumor system that allows simultaneously 

to reduce tumors growth and to support crucial living functions in experimental animals. Quadruple bond with 

ŭ-component is able to scavenge an unpaired electron and to diminish oxidative stress that presents a new type 

of antioxidants - ŭ ï antioxidants. The antihemolytic, hepato- and and nephroprotective abilities of Re was 

established, the ability of Re to protect tumor-bearing animals against cisplatin-induced toxicities was 

documented. This effect may be associated with support (repair) of proximal tubular apparatus, where 

erythropoietin is synthesized, as some antioxidants made. Some recent experiments with human cancer cells 

showed proapoptotic activity of Re. Several aspects of the mechanism of Re action are discussing: maintenance 

of the drug ratios and possibility to use not the highest doses of both cytostatics with the same efficacy; 

regulation of the redox-state of tissues; red blood and bone marrow system defense; lowering of the cisplatin 

toxicity; nephro- and hepato-protection; overcome of the cisplatin-induced resistancʝ, etc. 

Key words: Dirhenium (III) compounds, redox-activation, nanoliposomes, solid lipid nanoparticles, 

cisplatin, combinational anticancer therapy. 
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Abstract 

Forest ecosystems are substantial natural regulators of carbon balance in the atmosphere that may positively 

influence on global climate change situation. Inventory and assessment of forest carbon pools and flows are an 

important issue of multipurpose assessment of forest resources and bioproductivity. Remote sensing as technical 

background of modern forest inventory methods is also an efficient tool for carbon balance estimation in 

ecosystems. Nowadays, the advances in non-parametric methods for processing remote data, especially k-

Nearest Neighbors (k-NN) and Random Forest (RF), have proven to be effective for mapping forest ecosystems. 

For assessment of carbon-sequestering potential of forests by means of remote sensing methods the study 

area of 45 km2 was established in Chernihiv region of Ukraine. About 41.8 % of the study area is covered by 

forest vegetation. According to tree species distribution, the area is mainly covered by Scots pine (44.7 %), 

Silver birch (39.8 %) and Black alder (13.1 %) stands. Forest biomass data was collected during the ground-

based survey and harmonized with forest inventory data. In order to estimate carbon stock in live biomass, 

fixed-radius sample plots were established, where detailed measurement of model trees was performed with the 

aim of wood density parameters estimation. Dead organic matter was studied in the context of such components 

as stems, logs, litter of coarse branches (d > 1 cm), and fine litter. Appropriate models for forest biomass 

estimation have been used. 

Geospatial dataset included a five-band RapidEye image (acquired in 2011) and DEM with spatial 

resolution of 5 m. Forest mask was created using RF classification model which classified the land cover as 

follows: forested lands, agricultural areas, meadows, swamps and water bodies. We used two different datasets 

as a reference for development of the classification model and for accuracy assessment of the thematic map. 

Finally, the map was reclassified taking 1 for forested areas and 0 ï for others. 

Live biomass carbon stock was predicted using non-parametric k-NN method as implemented in yaImpute 

package for R. We have tested different methods of nearest neighbors search and selected random forest as the 

most accurate followed by most similar neighbor (MSN). According to forest inventory data, the total carbon 

sink of the study area is 14 % lower than simulated by the applied k-NN method. Mean carbon stock according 

to inventory data is 64.0 Mg C/ha, while predicted by the k-NN method is 63.7 Mg C/ha; i.e., mean carbon 

stock deviation is within 1 % range. However, mean carbon stocks of dead organic matter differ by more than 

10 %, based on the methods mentioned above. 
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Abstract 

Neurons in the peripheral nervous system have capability to regenerate their neurites (axons and dendrites) 

to periphery and in some instances to the central nervous system (PNS and CNS). During initiation and growth 

of neurites for prolonged distances in both CNS and PNS regenerative process is guided by extracellular cues. 

For the successful regeneration axons navigate using signaling molecules promoting growth to the right 

direction either inhibiting growth in case of displacement of neurite as well as extracellular matrix molecules 

for the adhesion of the neurite. Dorsal root ganglion (DRG) ï sensory neuron cluster on the dorsal side of the 

spinal cord growth and regeneration are mostly guided by semaphoring class molecules, of which semaphorin 

3A (Sema3A) is one of the most important. Sema3A inhibits CNS and PNS neurite growth and regeneration 

preserving NS from incorrect regeneration to the target location. Nerve growth factor (NGF) in turn is the main 

sensory neuron neurite growth factor, that is highly secreted during development of the NS. Interaction between 

two of these factors along with other extracellular cues has great potential in therapeutic approach for 

regenerating infringed nervous system. 
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Abstract 

The work was performed using strains R. ruber IEGM 231, IEGM 346, R. erythropolis IEGM 501and R. 

cercidiphylli IEGM 1184 from the Regional Specialised Collection of Alkanotrophic Microorganisms (WDCM 

# 768, www.iegmcol.ru). The pharmaceutical substances of sodium diclofenac (50 mg/l), ibuprofen (100 mg/l), 

most frequently detected in the environment non-steroidal anti-inflammatory drugs (NSAIDs), were used. The 

combined atomic-force and confocal laser scanning system including MFP-3D-BIOÊ atomic force microscope 

(Asylum Research Inc., USA) and Olympus Fluo View 1000 confocal laser microscope (Olympus, Japan) was 

applied. The most typical reaction of rhodococci to NSAIDs exposure is the formation of isolated multicellular 

aggregates in a liquid medium. The effect of diclofenac is accompanied by an increase in the root-mean-square 

roughness of the bacterial surface (from 154.10 ± 8.30 to 221.51 ± 18.61 nm), a change in the zeta potential 

(from -35.27 ± 2.33 to -47.81 ± 2.50 mV), an improved cell wall hydrophobicity, and an increase in the content 

of total cellular lipids (from 43.40 ± 1.72 to 70.83 ± 4.46 % of the dry weight). The data obtained can be 

interpreted as mechanisms of bacterial cell adaptations that consequently increase their resistance to the toxic 

effects of pharma pollutants. The study was supported by the Russian Foundation for Basic Research (grant ˉ 

17-44-590567) and the Federal Agency for Scientific Organizations program for support the bioresource 

collections (2018). 
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Abstract 

At the present time, the study of growing plants under conditions of high salinity soils is very relevant. 

Desaturases are enzymes that contribute to the formation of double bonds in fatty acids and thus convert them 

from saturated to unsaturated. This increases the viscosity of membranes and increases the resistance of plants 

to abiotic stresses. The plants Solanum tuberosum containing its genome and expressed the gene desA of 

cyanobacteria Synechocystis sp. PCC 6803 and control non-transgenic plants Solanum tuberosum used. All 

potato plants were cultivated on MS medium with mannitol added at concentrations of 100mM and 200mM. It 

was found that in potatoes with the desA genome, the best adaptive indices compared to control non-transgenic 

plants. 
  



ISBN 978-609-8104-48-6 

73 

 

TAXONOMIC CLARIFICATION : THE INVASIVE PEST SLUG OCCURING IN L ITHUANIA IS ARION 

VULGARIS MOQUIN-TANDON, 1855 

M. Adomaitis1, G. Skujienǟ1 

1VILNIUS UNIVERSITY, LIFE SCIENCES CENTER, INSTITUTE OF BIOSCIENCES, LITHUANIA 

MANTAS.ADOMAI@GMAIL.COM 

Abstract 

The invasive pest slug was detected in Lithuania in 2008 under the name of Arion lusitanicus, when 

scientific discussions took place in Europe. Castillejo (1997, 1998) has shown that A. lusitanicus as described 

by Mabille (1868) is endemic to Portugal, and these findings were confirmed by genetic studies (Quinteiro et 

al., 2005; Pfenninger et al. 2014). The species is currently correctly referred to as A. lusitanicus auct. Non-

Mabille or as Arion vulgaris Moquin-Tandon, 1855. This created some nomenclatural confusion in the slugs 

key literature, as the earlier studies of the ligula (a part of the distal genitalia), which promised rapid and reliable 

differentiation to the specific level, provide insufficient characteristics to distinguish between members of the 

closely related A.lusitanicus aggregate. This study compares the specific identification characteristics of the 

Portuguese A.lusitanicus presented by Castillejo (1998) and the same characteristics of the Lithuanian invasive 

slugs. Furthermore, we made comparison of spermatophores between literature data and our data, as many 

authors have suggested that there are effective reproductive barriers in closely related Arion species due to 

differences in the spermatophores (Boettger, 1949; Quick, 1964; Davies, 1977; Backeljau and van Beek, 1986). 

Our results of anatomical-morphological description confirm that the characteristics used to separate these 

species are inadequate.  

Cytochrome c oxidase subunit I and NADH dehydrogenase subunit 1 mitochondrial DNA sequences 

provide genetic confirmation of the presence of the invasive slug Arion vulgaris in Lithuania (Vilnius, N = 3), 

where it has previously been identified as Arion lusitanicus. The lowest values of allelic richness (=2.68), 

observed (=0.4) and expected (=0.44) heterozygosity were estimated for this population between 32 locations 

across Europe (Zemanova et al., 2016).  

As the invasive slugs in Lithuania do not differentiate morphologically, biologically or ecologically within 

the country and from other countries and fall into a region of low genetic diversity, we propose that we can 

identify the invasive species as A. vulgaris, even if only three individuals were genetically examined. In the 

future to extend the study, a more statistically reliable sample should be investigated. In addition, we present 

data on the distribution of this species in Lithuania (biotope, population density and life cycle). 
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Abstract 

There are favourable conditions for spread of weeds, pests and diseases in rapeseed crop grown in organic 

farming, and this is results in low rapeseed productivity. The aim of the research was to determine the efficiency 

of non-chemical weed control methods (thermal, mechanical and smothering) in winter rapeseed crop. 

Field experiment was carried out in 2014ï2017 at the Experimental Station of Aleksandras Stulginskis 

University (54Á53ǋ N, 23Á50ǋ E). Soil ï Calc(ar)i-Endohypogleyic Luvisol. Winter rapeseed (Brassica napus L. 

spp. oleifera biennis Metzg.), variety óCultô (3 kg ha-1) was grown in soil with a regular (23ï25 cm) 

(Experiment I) and thickened (45ï50 cm) (Experiment II) humus layers. Experimental treatments: Factor A: 

non-chemical weed control: 1) thermal (water steam); 2) mechanical (inter-row loosening); 3) smothering (self-

regulation with narrow spacing); Factor B: use of bio-preparations: 1) no application, 2) with application (bio-

organic fertilisers used: óNagroô applied for rapeseeds before sowing, óTerra Sorb Foliarô was sprayed in autumn 

(2 l ha-1), and in spring ï óTerra Sorb Foliarô (1 l ha-1) and 0.3 % Conflic). 

In the winter rapeseed crop, annual weed species dominated: Chenopodium album L., Tripleurospermum 

perforatum (Merat) M. Lainz, Stellaria media (L.) Vill., Veronica arvensis L., Capsella bursa-pastoris (L.) 

Medik., and Poa annua L. During vegetation period of organic winter rapeseed crop, mechanical weed control 

was the most effective method both in autumn (efficiency was 26.8ï71.5% in the soil with regular and 40.6ï

76.0% with thickened humus layers) and in spring (efficiency was accordingly 36.9ï76, 5% and 46.4ï73.3%). 

The effectiveness of thermal weed control compared to mechanical was lower. Bio-preparations increased the 

effectiveness of thermal and mechanical weed control methods only in autumn of 2014 and spring of 2015. 

Before harvesting the lowest weed dry matter was determined in plots with mechanical weed control compared 

to other non-chemical weed control methods. The effect of thermal weed control on the weed dry matter 

increased with the use of bio-preparations. 

Winter rapeseed yield depended on meteorological conditions, crop density formed and efficiency of weed 

control. Significant increase in winter rapeseed yields estimated in 2015 and 2017 in treatment with mechanical 

weed control, while in wet 2016 ï using a bio-preparations and smothering. Bio-preparations in the dry 2015 

significantly increased the yield of rapeseed in the plots with thermal and mechanical weed control by 43.4 and 

25.1 also 34.4 and 20.7% respectively and in 2016 ï in the plots with smothering by 51.5 and 33.3% 

respectively. 

Financial Support: This research was funded by a grant (No. SIT-8/2015) from the Research Council of 

Lithuania. 

Key words: winter rapeseed, non-chemical weed control, biological preparations, weeds, seed yield. 
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Abstract 

It is not a novelty, that anthropogenic pressure has a profound impact on the biological system of the Gulf 

of Finland. In the first instance it is due to development of ship industry. Secondly, high number of major built-

up areas, cities including, are located along the coastal areas belonging to different states. Industrial and 

economic activities carried out to maintain sustainability of those areas are having certain impact on the aquatic 

state of the littoral zone. The dam of St. Petersburg could be given as an example of such an influence. Complex 

monitoring of ecological situation is needed, but so far hydrological state has being assessed as well as 

hydrochemical analyses and biological monitoring have been carried out. Biosystem dynamics of the Gulf of 

Finland has been studied by means of traditional hydrobiological methods using biodiversity criteria in 

particular. This type of assessment allows for estimation of the current state of investigated biosystem but does 

not allow giving a long-term forecast of possible changes. Various genetic approaches are indispensable for 

complex assessment of water system state including investigations on water organisms. On one hand, genetic 

methods give possibility to estimate genotoxic effects of water pollution, on the other hand, allow giving a 

forecast of the possible structural changes of biosystem under analysis. Abiotic contamination of the 

environment is insecure not only for the present day life. It is unsafe for future generations as well. This can be 

explained by the fact that numerous pollution components are mutagens or genetically active agents. Therefore, 

genetic toxicology takes on a value and due to its methodology and vast arsenal of research methods allows 

extending the potential of biological indication and monitoring of the environment. In the first instance, this has 

to do with early recognition of various types of genetic disturbances caused by environmental factors, including 

those of anthropogenic origin. This type of monitoring is based on genetic test-systems, which include indicator 

species and criteria for measuring deleterious effect on genetic material. The results of genetic monitoring and 

assessment of the aquatic system of the Gulf of Finland will be presented and discussed. The research was 

supported by the grants, RFBR 15-29-02526 and NSH 9513.2016.4, and performed at the Research park of St.-

Petersburg State University Centers for Molecular and Cell Technologies and ñChromasò. 
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Abstract 

Nowadays one of the biggest challenges in the world is to find clean energy source. This is a very important 

question because we would not think about economy growth or whatever like that if we just make our planes 

inappropriate for living. As to explain more accurately what this study is about lets go to some common 

examples ï how much oil equivalent energy is needed to get one barrel of oil. Obviously it should be less than 

one otherwise it is not worth it. So in this research micro alga represents the oil, as it can be used as a clean 

energy source by producing bio fuel. As the second part of the issue is how much energy is needed to growth 

algae, collect it and process, before it turns into usable form of fuel. So here in this research you can find series 

of ultrasonic systems created and tested in our lab. By this moment the commercially available ultrasonic 

systems, which are used for micro algae processing in oil extraction are longitudinal transducers, so our goal 

was to create advanced ultrasonic systems that would be energetically more efficient. The study lasted for about 

3 years, during this time we designed and tested about 12 ultrasonic systems. At first we tried to use various 

micro algae types while later on stayed only for two: single cell Monoraphidium griffithii and colonial 

Scenedesmus acutus Meyen. The experimental setup also has been changing during time like keeping constant 

volume of the algae liquid mixture for standard system and prototype when it was possible. The time of affection 

was the most constant thing, because of the temperature rise making sure that micro algae cell walls destroyed 

by means of cavitation instead of just being overheated. Subsequently we did calculations of how many micro 

algae cells managed to survive during each experiment and how much power was used by the system to do the 

job. The presented results represent only those systems which showed better results comparing with the standard 

(commercially available) system. The majority of created systems can handle algae processing with a greater 

affection area, have a better micro algae destruction rate and lower power consumption. The destruction rate 

depending on used power varies from 25% to 500% in comparison with the results showed by the standard 

system. Any of the proposed systems can be implemented in commercial facilities. 
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Abstract 

In Russia, from 30 to 40 million hectares of arable land has been abandoned from agricultural production. 

These arable land sites represent the various stages of vegetation successions depending on the bioclimatic zone. 

The complex of quality indicators of once-abandoned lands is important in the economic assessment of the 

possibility of their further use. One such indicator is a pool of soil microorganisms. The total and correlation of 

microorganisms are able to reflect the state and features of the soil functioning, since the soil microorganisms 

are the most dynamic component of soils. 

The aim of the study was to evaluate the patterns of changes in the abundance and biomass of soil 

microorganisms in the soils of arable lands of various stages of postagrogenic succession. 

Studies were conducted in the subzone of the middle taiga (the Russian European Norteast, the Komi 

Republic). The composition and abundance of microorganisms in the soils of the native spruce forest and former 

arable land - the meadow area, which is currently undergoing periodic haymaking, and the young birch-aspen 

forest, formed on the deposits, were studied. Total amount of microorganisms was assessed by the luminescent 

microscopy method. 

The number of bacteria in the forest litter horizon under the spruce forest was 1.25 ± 0.5 billion g-1 soil, in 

the upper horizon of the meadow soil (0-5 cm) - 13.20 ± 2.15 billion g-1 soil, in the forest litter of the young 

birch-aspen forest - 0.25 ± 0.06 billion g-1 soil. The maximum length of the fungal mycelium is found in the 

litter of the spruce forest soil. On average, it was 3413.4 m g-1 soil. In the soil of the young deciduous-coniferous 

community, it is an order of magnitude lower, and in the soil of the meadow - by two orders of magnitude. The 

maximum value of microbial biomass is 10030.7 mgÅg-1 soil - also noted in the soil of the spruce forest. In the 

soil of the aspen-birch forest it is characterized by a value of 2250.1 mgÅg-1 soil, in the soil of the meadow - 

827.5 mgÅg-1 soil. The main contribution to the overall biomass of microorganisms is contributed by 

eukaryotes. The proportion of prokaryotic cells varies from 0.1% in the mineral part of the soil to 31.9% in the 

upper sod horizon of the meadow community, in forest litter this figure is 0.2%. In the soils of forest 

communities in the morphological structure of microscopic fungi, the main role is played by fungal mycelium 

(86.2-95.3%). In the organogenic horizon of the meadow soil, the contribution of fungal spores increases 

(56.9%). The results obtained indicate a redistribution of the content of various groups of microorganisms in 

soils in the process of post-agrogenic development of plant communities. 
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Abstract 

Accurate prediction of plant phenology is a key requirement for plant development models. The prediction 

of crop yield and quality from meteorological data can be improved by quantifying heat and moisture conditions 

during specified phenological phases. The analysis of long-term time series of spring phenology for different 

deciduous trees species supplies with the important information how the timing of leaf unfolding is related to 

spring temperatures and crop phenological development. The objective of this study was to investigate the 

timing of phenological phases of deciduous trees (silver birch, small-leaved lime, Norway maple and common 

oak) using thermal time as a key parameter and compare observed as well projected data with the phenological 

changes of winter wheat and spring barley under ongoing and future climate change conditions. Thermal time 

(growing degree days) was evaluated used more precise degree days approach. The projection of climatic 

parameters was conducted using the data of three Global Circulation Models under the optimistic scenario (RCP 

2.6) and the pessimistic scenario (RCP 8.5). It was shown that plants react to climate changes in a similar way. 

High correlation between the dates of winter wheat regrowth after dormancy and birch leaf unfolding was 

detected. The advancement of these spring phenological phases along with climate warming is also very similar 

and equals approximately 12 days over the last six decades. The regrowth phase of winter wheat occurs almost 

20 days earlier than leaf unfolding of this early season tree, indicating significantly lower thermal accumulation 

requirement in order to start the spring vegetation of winter wheat.  



ISBN 978-609-8104-48-6 

79 

 

TIME -LAPS M ICROSCOPY OF L IVING CELLS WITH VIDEO COMPLEX ñTSITOMIRò: SCIENTIFIC , 

MEDICAL , AND ECOLOGICAL POSSIBILITIES  

Sergey E. Dromashko1, Oleg V. Kvitko1, I.I. Koneva1, Ya I. Sheiko1, Nina A. Balashenko1, Svetlana N. Shevtsova1, Anastasia S. 

Sapun1 

1STATE SCIENTIFIC INSTITUTION ñINSTITUTE OF GENETICS AND CYTOLOGY OF THE NATIONAL ACADEMY OF SCIENCES OF 

BELARUSò, AKADEMICHESKAYA ST. 27, MINSK 22072, THE REPUBLIC OF BELARUS 

S.DROMASHKO@IGC.BY 

Abstract 

Reliable testing of effects of various natural and synthetic substances on cells is critical in searching for 

effective inhibitory or stimulating agents. Such work is essential in discovery of anticancer drugs and testing of 

newly synthesized compounds  toxicity. On the other hand, findings of stimulating formulas are helpful in 

(developing of pharmaceuticals that can restore or improve cell health of the organismôs tissues. In this context, 

finding the means of retardation and reversion of age-related cell deterioration (cell ageing) is of a special 

interest. Besides, in frames of the emerging field of stem cell research, there is a problem of accelerated ageing 

of stem cells in vitro and this does not allow to expand stem cells in quantities that are sufficient for medical 

transplantations. In cooperation with the Scientific Production Association ñPlanarò, we have developed the 

computer video complex ñTsitomirò. This complex is destined for time-laps video microscopy of living cell 

cultures. It consists of three main devices: an inverted microscope, a video camera and a computer. In a 

microscope chamber, conditions are created for normal cell vital activity. Thus, long-term cultivation of cell 

cultures with their parallel computer video recording is provided. We have elaborated a method for counting of 

cells in low-density living cell cultures during extended periods of cultivation with use of ñTsitomirò. This 

allows to calculate the number of cells n the same growth substrate areas during different periods of cultivation. 

It is possible to test up to 96 various cell cultures in one medium, or one culture in 96 various media. The method 

allows to obtain cell numbers in dynamics and it makes it possible to get statistically valid quantitative data by 

using a minimal number of culture flasks (in cases of pronounced toxic or stimulating effects in some 

experiments only two parallel flasks per experimental variant may be enough). This approach can be exploited 

for testing of antiproliferative and apoptosis-inducing effects, as well as action of various substances and their 

combinations. With use of the video complex ñTsitomirò, we have also developed a non-invasive technology 

for receiving and analyzing of cells from human hair follicle and urine. It was shown that the cells obtained 

were aging after the two-week cultivation, and therefore not prone to immortalization, i.e. suitable for use in 

research for regenerative medicine. 

Keywords: time-laps microscopy, video complex ñTsitomirò, cell cultures, regenerative medicine, natural 

and chemical substances  testing 
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Abstract 

At present, amaranth becomes well known and requested due to its rich biochemical composition and unique 

medicinal properties. In connection with this, it is promising to improve its properties with the help of 

biotechnological methods. 

The objects of investigation were varieties of amaranth species Amaranthus caudatus L.: Karmin, Kremovyi 

rannii, Helios, and hybrids A. caudatus x, A. paniculatus L. ï Sterkh, A. caudatus x Sterkh - Zhaivir. The above-

mentioned varieties were transformed by method ñfloral-dipò.  

Three months after floral-dipò transformation with Agrobacterium rhizogenes strain A4, with plasmid 

pCBv19, transgenic seeds were obtained. Plasmid pCBv19 contained bar and gus as selection and reporter 

genes, respectively.  

The incorporation of plasmid into amaranth cells was confirmed with herbicide selection (herbicide PPT - 

phosphinotricin). The presence and activity of GUS gene was tested by histochemical assay. Positive results for 

2 varieties of A. caudatus: Karmin and Kremovyi rannii were obtained. The percentage of GUS positive samples 

for cv. Karmin was 1% and for cv. Kremovyi rannii ï 1.1% from the total initial quantity of plants that were 

subjected to selection with the herbicide. 
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Abstract 

The search for new biologically active substances producers with the purpose of developing and improving 

methods for their cultivation and obtaining target metabolites takes an important place in modern biotechnology. 

A promising object of such studies is Basidiomycetes, which produce a number of physiologically active 

substances with a wide spectrum of therapeutic actions. 

The aim of the research is to investigate ways to increase the biosynthetic activity of carotenoids of 

basidiomycetes Laetiporus sulphureus by changing the conditions of its cultivation and exposure to various 

sources of light irradiation.  

The investigation of the influence of different light spectra on the accumulation of the biomass and the 

biosynthesis of carotenoids L. sulphureus was carried out by using three powerful 100 mW lasers with different 

wavelengths of light - 405 nm, 532 nm and 650 nm. A fluorescent lamp with a power of 16 W and a wavelength 

of 640 nm was used for the irradiation the mycelium with daylight spectra. The level of the absolutely dry 

biomass (ADB) accumulation was measured using standard mycological methods. The total carotenoid content 

was set in acetone extracts of mycological material spectrophotometrically and calculated using the Vetshteyn 

formula.  

Screening of the biomass accumulation and dynamics of the total carotenoid content in 7 strains of 

Basidiomycetes was carried out. Strains L. sulphureus Ls-09 and Ls-08 and F. hepatica Fh-18 were 

distinguished by a high level of carotenoid biosynthesis. The maximum values of these indicators were fixed 

on the 12th day of the cultivation. To increase the biosynthesis of carotenoids, a strain of Basidiomycetes L. 

sulphureus Ls-08 was selected. Thus, the highest carotenoid content is observed at pH 3.5. In addition, a 

temperature optimum for the strain at 27.5 º C was established.  

According to the results of the study, daylight irradiation for 4, 8 and 12 hours negatively affected the 

biosynthesis of carotenoids of L. sulphureus Ls-08 strain and showed no significant results relative to control. 

In this respect, only the growth of ADB by 12.4% with 4 hours of irradiation per day was identified. The 

irradiation of mycelium L. sulphureus Ls-08 with blue, red, green and blue and red lasers simultaneously, 

increased both the biomass gain and the content of carotenoids in comparison with the control. The maximum 

values were achieved by the irradiation in the green spectrum, they exceed the control by 47.7% and 29.2%, 

respectively. 

The obtained conclusions have shown that due to the influence on culture or by means of the influence of 

different spectra of laser irradiation, the growth of the biomass and the biosynthetic activity of the cultural strain 

can be significantly improved, as compared to the control. 
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Abstract 

With an increase in microbial resistance against antibiotics causes the decrease in effectiveness of them. As 

a result, studies are focused to find new compounds to help health sector. Several studies are performed to 

investigate bioactive compounds by microalgae. These compounds can have antimicrobial, antioxidant, 

antiviral and antitumor properties. Compounds in thermophile microalgae are very promising ones related to 

the usage potential in biotechnological applications. 

In this study, one thermophile microalga (Strain E) was obtained from Ankara University, Faculty of 

Science Laboratoriesô current culture collection. Strain E was investigated in order to determine its antimicrobial 

properties under different conditions like media with different nitrogen concentrations and temperatures. To 

find the most effective bioactive compound, Strain E was cultivated in BG 11 media under continuous light 

intensity as 2400 lx at a growth chamber for 14 days (30 ºC). At the end of the incubation period, algal biomass 

was obtained by centrifugation. Freeze-dried biomasses were exposed to ethanol solvent and algal extracts were 

attained. Antimicrobial activity was done with paper disc diffusion method using standard bacterial strains. 

According to the results obtained from the trials that Strain E produced the most effective bioactive 

compound when microalga was cultivated in media with 1 g/L nitrogen. It was also determined that with an 

increase in temperature, microalga produced more effective bioactive compounds, thus, antimicrobial activity 

against bacteria increased, as well.  
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Abstract 

Rapid depletion of fossil fuels forces researchers to explore new energy sources. Bioethanol, as a clean and 

renewable energy source, is gaining much attention because of its major environmental properties. Bioethanol 

can be produced from different types of renewable raw materials such as, corn, wheat, sugar cane (first 

generation), lignocellulosic feedstocks (second generation) and microalgae or photosynthetic cyanobacteria 

(third generation). Lignocellulosic materials constitute a substantial renewable substrate for bioethanol 

production which do not compete with food production and animal feed. These lignocellulosic materials also 

support environmental sustainability. By this context in this study we examined the feasibility of bioethanol 

production from apple and carrot pomaces. In experiments Kluyveromyces sp. was used and some important 

parameters were optimized. 

Apple and carrot pomaces were supplied from local markets in Ankara/Turkey. These pomaces were 

hydrolysed in 1% H2SO4 (v/v). Microbial growth, sugar consumption and bioethanol amounts were monitored 

periodically. Bioethanol concentration was determined with gas chromotography. 

Kluyveromyces sp. produced at pH 4 at the end of 12 hours fermentation time 7.73 and 9.17 g/L bioethanol 

in the media containing apple and carrot pomace, respectively. There was no significant difference for the 

microbial growths between apple and carrot pomace containing media. The values measured at OD600 were 

6.90 and 6.27, respectively. 

The data obtained from the current study depict that apple and carrot pomaces were supported the growth 

and ethanol production of Kluyveromyces sp. In this context apple and carrot pomaces can be suitable feedstock 

for bioethanol production.  
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Abstract 

African swine fever is one of the most important and serious diseases of wild boar and domestic pigs. Its 

highly contagious nature and ability to spread over long distances make it one of the most feared diseases, since 

its devastating effects on pig production have been experienced not only in most of sub-Saharan Africa but also 

in Western Europe, the Caribbean, Brazil and, most recently, the Caucasus. On 24 th January 2014 Lithuania 

notified two primary cases of African swine fever (ASF) in wild boar. The animals were tested positive for ASF 

virus (ASFV) genome by real time PCR at the National Reference Laboratory for ASF in Lithuania (NRL), 

results were confirmed by the EURL CISA-INIA. Intensive wild and domestic animal monitoring program was 

started. During period 2014-2017 ASF were confirmed in two large commercial pig holding with the highest 

biosecurity. Pigs were killed and destroyed. Since 2014 ASF outbreak territory from east and south has 

expanded to the middle of Lithuania. As there is still no vaccine or treatment available, monitoring and 

controling of the disease is the only way to control the disease. Diagnosis by PCR is one of the highly 

recommended diagnostic methods by OIE for diagnosis of ASF. This studies was to combine singleplex real-

time PCR assays to a duplex assay allowing the identification of ASF and internal control in a single PCR tube 

and to compare primers target the p72 gene (ASF 250 bp and ASF 75 bp) efectivity. Multiplex real-time PCR 

assays offer the possibility to save analysis time and costs and have therefore a high potential to be applied in 

routine analysis. For experiments were used reference sample (INIA, Spain), and positive samples from affected 

places in Lithuania. Results show 100% sensitivity and specificity. 
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Abstract 

Anaplasma phagocytophilum is a small zoonotic intragranulocytic alpha-proteobacterium, reported to cause 

human granulocytic anaplasmosis (HGA), tick-borne fever (TBF) in ruminants and granulocytic anaplasmosis 

in horses and dogs. These days tick-borne fever and anaplasmosis are one of the widest spread vector-borne 

diseases in Europe. There are case reports of A. phagocytophilum-associated mortality in roe deer (Capreolus 

capreolus) fawns and a moose calf (Alces alces) from Norway. Abortion in ewes and reduced fertility in rams 

have also been reported. In addition, reduced weight gain in A. phagocytophilum infected bullocks and lambs 

have been observed. Ixodes ricinus are the primary vectors of this pathogen in Europe and red deer (Cervus 

elaphus) is considering to be one of the main large hosts of these ticks. In addition, red deer (Cervus elaphus) 

have been suspected to be one of the major A. phagocytophilum reservoir host. In this study, spleen samples 

from 133 red deer (Cervus elaphus), collected from 11 different farms in Norway, were analysed for presence 

of A. phagocytophilum DNA by real-time and nested PCR, using msp2 and 16S rRNA gene. The overall 

prevalence of A. phagocytophilum DNA by using real-time PCR was 75% and nested PCR - 36%. The present 

work indicates that red deer (Cervus elaphus) is exposed to A. phagocytophilum in Norway. 

Keywords: Cervus elaphus, red deer, Anaplasma phagocytophilum, real-time PCR, nested PCR, msp2, 16S 

rRNA. 

  



ISBN 978-609-8104-48-6 

86 

 

ANTIFUNGAL EFFECTS OF NEW POTENTIAL INHIBITORS OF FARNESYL AND N-MYRISTOYL 

TRANSFERASES 

Nataliia Voloshchuk1, Olena Bashta1, Oleksandr Vasylchenko2, Oleksandr Sorokin2, Tetyana Shyrina2, Maksim Platonov2, Larysa 

Palchykovska2 

1NATIONAL UNIVERSITY OF LIFE AND ENVIRONMENTAL SCIENCES OF UKRAINE, UKRAINE, 22INSTITUTE OF MOLECULAR 

BIOLOGY AND GENETICS, NAS OF UKRAINE, UKRAINE 

VOLOSHCHUK_M_NATALIIA@UKR.NET 

Abstract 

Development of new biologically active compounds with antifungal properties is due to several reasons: the 

emergence of the resistance of pathogens to existing therapeutics, new strains of pathogens and the lack of new 

efficient drugs. The modern approach to antifungal drugs development is based on design and synthesis of 

target-oriented compounds. It is known that enzyme farnesyltransferase (FTase) is critical for fungal growth, 

virulence and cell-membrane formation. Structural characteristics are key features that distinguish fungal 

FTases from human (hFTase). Such differences result in opportunities for developing selective antifungal drugs. 

N-myristyl transferase (NMTase) is responsible for the growth of various organisms and determines cellular 

proliferation and has been considered as potential target for antifungal drugs. Development of inhibitors of these 

enzymes will expand the spectrum of biologically active compounds with antifungal action. 

The main aim of our study was in prognosis and selection of potential inhibitors of proteins FTase and 

NMTase of filament fungi and yeasts by molecular docking method. Antifungal activity screening of new 

synthesized compounds toward to Fusarium and Candida strains was determined by the generally accepted agar 

diffusion method. All the synthesized compounds (forty four FTases and forty three NMTase potential 

inhibitors) were screened for in vitro antifungal activity using fluconazole and tebuconazole as the standard 

drugs. It was found 9 compounds that were active toward to test cultures in concentration 2 mg/ml, diameter of 

the fungal growth inhibition zones were between 15 and 50 mm. From tested chemical agents the compound 

6C3 exhibited the highest antifungal effect against Fusarium culmorum 3260/4, F. verticillioides and F. 

sporotrichioides with zones of growth inhibition 27, 20 and 15 mm accordingly. These strains were sensitive to 

NMTase inhibitors 7ɸ2 and 7ɸ4 that demonstrated diameter of the zones of inhibition 17, 22 and 26 mm and 

50 and 20 mm accordingly. Only one compound 7ɸ4 showed activity against yeast strains Candida glabrata M 

and C. tropicalis M, zone of clearance was 21 mm for both species. Some of the new FTase and NMTase 

inhibitors exhibited the same or better antifungal activities in comparison to the reference drug fluconazole and 

tebuconazole against the tested strains.  

Keywords: Filamental fungi, yeasts, antifungal agents, potential inhibitors of Farnesyl and N-myristoyl 

transferases  
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Abstract 

Background. Multidrug resistance (MDR) is simultaneous resistance of cancer cells to many drugs used for 

chemotherapy. The main mechanism of MDR is multidrug resistance efflux pumps. It is a large superfamily of 

proteins called the ATP-binding cassette (ABC) transporters. The main efflux pumps responsible for MDR are 

P-glycoprotein (P-gp), multidrug-resistance protein (MRP) and breast cancer resistance protein (BCRP) (1). In 

this study we explored antioxidants inhibition activity to efflux pump.  

The aim: to investigate the effects of antioxidants on breast cancer cell line. 

Methods. The levels of MX-1 cell resistance to rutin (R), quercetin (Q) and epigallocatechin gallate (EGCG) 

were estimated using MTT viability test. The MDR pump functional activity was determined by fluorometric 

measurements. 

Results. In this study was derived a new MX-1 cells sublines resistance to rutin, quercetin and 

epigallocatechin gallate. These cells sublines showed different functional activity of the MDR pumps. 

Conclusion. All antioxidants on MX-1 cells affected differently. Quercetin increased the functional activity 

of the pumps, while epigallocatechin gallate suppressed. 

Keywords: cancer, multidrug resistance, rutin, quercetin, epigallocatechin gallate. 
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Abstract 

Chitin is a biopolymer found in crustaceans, also from aquatic environment. The aim of the study was to 

determine the chitin content and physicochemical properties of this biopolymer extracted from alien gammarid 

Dikerogammarus haemobaphes (Eichwald, 1841). This species of Ponto-Caspian origin is now widely 

distributed in many European fresh and brackish waters. 

The dry weight chitin content of this species was determined. Fourier transform infrared spectroscopy (FT-

IR) and thermogravimetric analysis (TGA) were used to characterize physicochemical properties of obtained 

chitin. 

As expected, FT-IR results showed that the isolated chitin was in a form. According to our results the 

extracted chitin was thermally stable and potentially can have application in many industrial processes. 

As biological invasions are one of the major problems worldwide, our study show potential solution to use 

of invaders in human industry. 

Keywords: chitin, invasive crustacean, FT-IR, TGA  
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Abstract 

The cell membrane is a barrier which separates cell internal structures from the outside of the cell. Barrier 

function of the cell membrane can be modified by electroporation (EP). During EP high-voltage short electric 

pulses cause the permeabilization of the plasma membrane for various molecules (anticancer drugs, DNA, RNA, 

biomarkers) due formation of hydrophilic pores. These pores can exist from few seconds to few minutes where 

ATP extraction might take place. ATP is the energy component of all living cells and its loss causes 

immunogenic apoptosis and has a significant effect on cell viability and is necessary to be investigated in order 

to better understand EP effects on cell viability. For experiments we used the CHO cell line. Cells were placed 

in an electroporation medium (0.1 S / m, 270 mOsmol, 7.2 pH sucrose basis) and electroporated using the 

following parameters: 1, 5 and 9 high voltage (HV) pulses, pulse strength from 600 V/cm to 4200 V/cm, pulse 

duration was 100 ɛs, pulse repetition frequency was 1 Hz. PI and flow cytometry assays were used to evaluate 

the amount of irreversibly permeabilised CHO cells. Colony formation assay (CFA) was used to evaluate the 

final viable cell ratio. To detect ATP extraction, we used the Luciferase-luciferine ATP determination kit. 

Results revealed that 10 min after EP using 1, 5 and 9 HV pulses increasing the pulse strength from 600 V/cm 

to 4200 V/cm ATP extraction and amount of PI permeable cells were increasing accordingly. For example, ATP 

extraction at 1800 V/cm using 9 HV was 2,43 ± 0,56 times higher compared to control. 10 min after EP at 1800 

V/cm using 9 HV amount of PI permeable cells was 58,4 ± 3,22 %. However, 30 min after EP it was reduced 

to 38,2 ± 3,66 % indicating time dependent alterations in plasma membrane permeability after EP. CFA results 

have shown that the final cell viability after 6 days at 1800 V/cm using 9 HV was 14,8 ± 0,84 %. In summary, 

we demonstrated that: 1) ATP Extraction from CHO cells grows with increase of intensity of electric pulses; 2) 

cells exposed to weak EP conditions restored the membrane within 10 min, 3) CHO cells affected with heavy 

EP conditions began to die both necrotic death and death caused by secondary processes that began in cells after 

EP. 
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Abstract 

Environment pollution by various pollutants leads to their presence in food products. These substances can 

be accumulated in the internal environment of the body. Often these pollutants are ions of different metals. 

The milk thistle fruits are rich in flavolignans ï phenylpropanoid compounds, the composure of which is 

called silymarin. The predominant flavolignanes contained in silymarin are: silybinin, silycristin and silydianin. 

In vitro and in vivo studies, it has been established that silymarin and its constituent flavolignans exhibit a 

number of important biological activities. 

The processes of complex formation major flavolignans with ions of copper (II), aluminum (III), zinc (II), 

iron (II), iron (III), magnesium (II), cobalt (II) and lead (II) in methanol were studied.  

Based on the data obtained, it can be concluded that in methanol silybinin, silycrystin and silydianin form 

complex compounds with copper (II), zinc (II), iron (II), magnesium (II), cobalt (II) and lead (II) ions, in the 

ratio 3:2. It should be noted that the absence of a double bond in the C ring in silybinin leads to the formation 

of complexes with higher stoichiometry.  

Complexation is accompanied by changes in the absorption spectra of the original flavolignans in the 

absorption band I, where a new maximum absorption occurs in flavolignans. The similar in their spectral 

changes suggests that the main role in this process is played by the hydroxyl group at the 3 position and the oxo 

group at the 4 position in the C ring. The catecholastic part of the B ring plays a secondary role. In the literature 

there is evidence that quercetin forms complexes with a 1:1 stoichiometry in the acid medium and 3-hydroxy 

and 4-oxo groups of the C ring participate in it, and in the alkaline medium, due to the additional participation 

of the catechol group, complexes with high stoichiometry ï Me:Ligand 1:2. Flavolignans do not have a double 

bond in the C ring and the catechol group in the B ring, which leads to other spectral changes in band I during 

the chelation of metal ions. The structural features of these molecules are the result of the formation of 

complexes with high stoichiometry: Me:Ligand ï 2:3.  

Analysis of the formation constants values of complexes for the investigated flavolignans showed that, due 

to the presence of a double bond in the C ring, quercetin and morin form stronger complexes in methanol than 

taxifolin and flavolignans. It should be noted that stronger complexes have higher molar extinction coefficients. 

The results of the study can be used during development and production functional food products. Adding 

flavolignans to daily food, for instance butter, can increase its shelf-life and will reduce the load on the body of 

various pollutants. 
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Abstract 

Bioactive compounds sourced from microalgae are of special interest in having different properties such as 

antimicrobial, antioxidant, antiviral and antitumor. Extremophile microorganisms have survival capability 

under extreme conditions like high salt concentration and high temperatures. Therefore, they are good 

alternatives in biotechnological applications and productions. Halophile microalgae Dunaliella sp. is also very 

interesting related to the compounds produced under extreme conditions.  

In this study, Dunaliella sp. was obtained from Ankara University, Faculty of Science Laboratoriesô current 

culture collection. Dunaliella sp. was investigated in order to determine its antimicrobial properties under 

different conditions like media with different nitrogen, NaCI concentrations and light intensities. To find the 

most effective bioactive compound, microalga was cultivated in Johnsonôs media under continuous light 

intensity as 2400 lx at a growth chamber for 14 days (30 ºC). At the end of the incubation period, algal biomass 

was obtained by centrifugation. Freeze-dried biomasses were exposed to ethanol solvent and algal extracts were 

attained. Antimicrobial activity was done with paper disc diffusion method with using S. aureus subsp. aureus 

(ATCC® BAA976TM).  

Results showed that Dunaliella sp. had effective bioactive compound when microalgae was cultivated in 

media with 1 g/L nitrogen. With an increase in NaCI concentration and light intensity, antimicrobial activity of 

extracts from microalgal biomass obtained under these conditions was also increased.  
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Abstract 

Bioactive compounds sourced from microalgae are of special interest in having different properties such as 

antimicrobial, antioxidant, antiviral and antitumor. Extremophile microorganisms have survival capability 

under extreme conditions like high salt concentration and high temperatures. Therefore, they are good 

alternatives in biotechnological applications and productions. Halophile microalgae Dunaliella sp. is also very 

interesting related to the compounds produced under extreme conditions.  

In this study, Dunaliella sp. was obtained from Ankara University, Faculty of Science Laboratoriesô current 

culture collection. Dunaliella sp. was investigated in order to determine its antimicrobial properties under 

different conditions like media with different nitrogen, NaCI concentrations and light intensities. To find the 

most effective bioactive compound, microalga was cultivated in Johnsonôs media under continuous light 

intensity as 2400 lx at a growth chamber for 14 days (30 ºC). At the end of the incubation period, algal biomass 

was obtained by centrifugation. Freeze-dried biomasses were exposed to ethanol solvent and algal extracts were 

attained. Antimicrobial activity was done with paper disc diffusion method with using S. aureus subsp. aureus 

(ATCC® BAA976TM).  

Results showed that Dunaliella sp. had effective bioactive compound when microalgae was cultivated in 

media with 1 g/L nitrogen. With an increase in NaCI concentration and light intensity, antimicrobial activity of 

extracts from microalgal biomass obtained under these conditions was also increased.  
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Abstract 

Bioactive compounds sourced from microalgae are of special interest in having different properties such as 

antimicrobial, antioxidant, antiviral and antitumor. Extremophile microorganisms have survival capability 

under extreme conditions like high salt concentration and high temperatures. Therefore, they are good 

alternatives in biotechnological applications and productions. Halophile microalgae Dunaliella sp. is also very 

interesting related to the compounds produced under extreme conditions. 

In this study, Dunaliella sp. was obtained from Ankara University, Faculty of Science Laboratoriesô current 

culture collection. Dunaliella sp. was investigated in order to determine its antimicrobial properties under 

different conditions like media with different nitrogen, NaCI concentrations and light intensities. To find the 

most effective bioactive compound, microalga was cultivated in Johnsonôs media under continuous light 

intensity as 2400 lx at a growth chamber for 14 days (30 ºC). At the end of the incubation period, algal biomass 

was obtained by centrifugation. Freeze-dried biomasses were exposed to ethanol solvent and algal extracts were 

attained. Antimicrobial activity was done with paper disc diffusion method with using S. aureus subsp. aureus 

(ATCC® BAA976TM). 

Results showed that Dunaliella sp. had effective bioactive compound when microalgae was cultivated in 

media with 1 g/L nitrogen. With an increase in NaCI concentration and light intensity, antimicrobial activity of 

extracts from microalgal biomass obtained under these conditions was also increased.  
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Abstract 

The main objective of this research is to estimate the biodiversity of family Limoniidae (Diptera: 

Nematocera) in Ģalioji giria forest (Panevǟģys district) and in Dainavos giria forest (Varǟna district). During 

the research 1 425 individuals were caught by an entomological net and a light trap. 60 species were found and 

1 of them is new to Lithuanian fauna. This paper provides new data on dominant species, biodiversity and 

seasonal aspects of insectôs flight. 
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Abstract 

The aim of this study was to investigate biodiversity of flies (Diptera, Nematocera) developing in dead 

wood. Wood is habitat for a vast amount of insect species, however no efforts at all were made to study 

saproxylic dipterans in Lithuania. During this investigation emergence traps were set up on five dead trees (four 

ash and one aspen tree) from May till November in BȊda botanical-zoological reserve in Kaiġiadorys district in 

2016. During this period 1709 individuals emerged from dead wood which belonged to 13 different nematoceran 

families. The most abundant was family of Sciaridae with 373 individuals and 17 species,16 of them are new 

to Lithuania. 
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Abstract 

Global energy demand of the world is met by non-renewable energy sources such as not renewable fossil 

fuel. On the other hand it is necessary to explore alternative energy sources such as biodiesel, bioethanol, 

hydrogen etc. Because of it is obtained from renewable agricultural products or agricultural wastes and less 

toxic than fossil fuels, bioethanol is one of the most important alternative to fossil fuels. Bioethanol can be 

produced from different feedstocks. Althought it is easier to produce bioethanol from edible crops; cost of raw 

material, some ethical and environmental concerns are the major drawbacks for first generation bioethanol 

production. Lignocellulosic materials have considerable amount of hemicellulose. Hemicellulose is a source of 

pentose sugars such as xylose. P. stipitis is well-known pentose fermenter and there are numerous studies about 

bioethanol production of P. stipitis. Therefore many researchs have been focused on bioethanol production from 

lignocellulosic biomass. Lignocellulose represents the most underutilized and cheap resource on the Earth. It 

also has low price, rich carbonhydrate content and does not compete with edible crops. Therefore in this study 

we have investigated the bioethanol production capacity of important lignocellulosic feedstocks such as carrot 

pomaces and sugar beet molasses using by P. stipitis. Important parameters for fermentation such as pH and 

initial biomass loading were also investigated. 

Pichia stipitis were obtained from NRRL Culture Collection. Before the fermentation yeasts were incubated 

at YPD medium. For fermentation experiments pH values of the molasses and carrot pomaces media were 

adjusted to pH 5, pH 6, pH 7 respectively. To determine the optimal initial biomass loading increasing molasses 

and carrot pomace concentrations were prepared. 

According to our results, P. stipitis produced 2.13 and 1.49 g/L bioethanol in the presence of 60 g/L initial 

molasses and 120 g/L carrot pomaces loading, respectively. Maximum ethanol concentrations were observed at 

24 hours.  
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Abstract 

The whole world know about the tragedy in Eastern Ukraine. Military actions have affected all residents of 

the country, especially the residents of Donetsk and Luhansk regions. Many citizens had to be evacuated, 

including young people and students. The lifestyle of modern students has a number of characteristics. The 

motor activity of students has decreased while the informational load is increasing. In Ukraine, the socio-

economic situation sharply has got worse, this affected the living conditions and nutrition of students. These 

features affect the body defence and lead to the of chronic diseases development. The indicator of "wear" of 

physiological systems is the biological age of a person. Biological age is an integral indicator of the aging organs 

and human biological systems. When the biological age is the same as the chronologic age, it is perfect. 

However, in Ukraine the average biological age of the population is higher. Ukraine in the rating of life 

expectancy gets 103 place out of 168 countries. The average life expectancy is 68.6 years. Therefore, the 

attention of science should be directed to studying the leading factors of aging in modern conditions among 

young people. Our goal is to study the changes in physiological systems of the students-migrants in 2-4 years 

after the evacuation. We have surveyed 106 students of Donetsk National Vasyl Stus University (the University 

was moved to the city of Vinnytsia in 2014, because of the occupation of Donetsk city). We have got 95% of 

the complaints on the health conditions (on the scale of self-assessment of health). In a separate group we studied 

the biological age of male-students, immigrants from Donetsk and Lugansk regions. It is established that their 

biological age on the average is 41.3 years (the passport age is 21.8 years), which is 89.4% more than the 

chronologic age. When examining young male-students of the same chronologic age, the biological age is 37.6 

years (the passport age is 20.5), which is 83.4% higher than the calendar age. It is worth noting that an interesting 

pattern was found while determining the biological age of girls in the control and study group. The biological 

age of the migrant girls increased to 29% comparing to the passport age, and 46% of the girls permanently 

alocated in the Vinnytsia region. Thus, the male-migrants have an increased rate of aging. At the same time, 

students who did not withstand the evacuation after-effects have an increased rate of aging. It is necessary to 

find out the cause of this phenomenon. The aging rate of girls does not progress so much, but a correction of 

the psychoemotional state is required in relation to a sufficiently high index self-esteem of health. 
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Abstract 

Heavy metals are the most widespread pollutants in the environment. Within all the heavy metals, especially 

Cr(VI) has high toxic effect and caused serious health problems for humans. For this reason, Cr(VI)-

contaminated wastewaters have to be treated. Biological treatment methods are preferable related to their cost-

effective, safety and efficiency. Usage of thermophile microalgae as a biosorbent to remove heavy metals is a 

promising and alternative biological method. 

In this study, thermophile microalga was used to remove Cr(VI). To determine the effect of pH onto 

bioremoval process, experiments were done under different pH levels as 6.5, 7.5, and 9.5 in BG11 medium. 

Trials were also performed with increasing pollutant concentrations (5, 10, 15, and 40 mg/L) under 2400 lx light 

intensity for an incubation for 5 days at 30 ºC. The concentration of Cr(VI) in the supernatant was determined 

spectrophotometrically (540 nm). 

Chromium (VI) bioremoval by microalga was its highest yield as 33.1% at pH 9.5. When pollutant 

concentration increased, microalga was affected negatively and bioremoval efficiency decreased.  
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Abstract 

The Cockayne syndrome is a rare autosomal recessive disease, described in the 1930s by Edward Alfred 

Cockayne. Patients suffer from cachexia dwarfism (when the weight is lowered compared to the norm even 

more than the growth), photosensitivity, deafness, various visual impairments: optic atrophy, cataracts, 

degeneration of the corneal epithelium, retinal injuries, as well as neurodegenerative symptoms, such as partial 

demyelination of subcortical structures, increase in ventricular size, cerebral atrophy, calcification of basal 

ganglia. The average life expectancy of patients with the Cockayne syndrome is 12 years. In the cells of patients 

with the Cockayne syndrome, the process of nucleotide excision repair (NER), its branch transcribed coupled 

with transcription (transcription coupled repair, TCR, TC-NER) is disrupted. We have established that all the 

aging markers studied are strongly expressed in the cells of patients with the Cockayne syndrome. Thus, the 

idea of the Cockayne syndrome as a syndrome with expressed cellular signs of accelerated aging is confirmed 

This allows us to consider the Cockayne syndrome as a segmental progeria and use cell lines obtained from 

patients as model objects for studying the processes of aging and testing geroprotectors. 
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Abstract 

Nowadays certain results have been achieved in the study of genital herpes (GH) etiopathogenesis, which 

is defined as immuno-mediated dermatosis. The main task of optimized approaches to its treatment is the 

suppression of reproduction of herpes simplex virus of type 1 (HSV-1) and formation of an adequate immune 

response. In this study, a lyophilized leucoconcentrate of human cord blood (lLHCB) was used as an 

immunocorrector. The research aim was to evaluate the effectiveness of lLHCB as an immunocorrector during 

treatment of genital herpes in rats. Materials and methods. Experiments were carried out in 6-month-old Wistar 

female rats, weighing 180-200g. Genital herpes was simulated by intraperitoneal injection of 1 ml of HSV-1 

(1:20,000). LHCB was lyophilized as reported by Goltsev A.N., et al. (2016). Pre-diluted with distilled water 

lLHCB was injected intraperitoneally by 0.5 ml at a concentration of 5*106 cells by day 5 after induction of 

GH. Acyclovir (ACV) was administered at a dose of 50 mg/kg of rat weight daily for 5 days. The rats were 

divided into the groups: 1 ï intact (control); 2 ï GH; 3 ï GH+ACV; 4 ï GH+ lLHCB; 5 ï GH+lLHCB+ACV. 

Evaluation of indices of cellular (CCIS) and humoral (HCIS) components of immune system, endometrial 

structure in rats was performed by the 3rd, 7th and 14th days after induction of GH and its treatment. Results 

and discussion. The obtained data testify to the expressed immunomodulating effect of lLHCB on the state of 

immune homeostasis of animals with GH. Application of lLHCB with ACV more than the one of ACV, 

provided recovery of IS indices. The performed therapy promoted the normalization of CD3+, CD4+, CD8+ 

and CD4+ CD25+ (T-reg) cells. There was established a certain correlation between the changes in the content 

of immune competent cells in spleen, the indices of circulating immune complex and C-reactive protein, the 

profile of inflammatory and anti-inflammatory cytokines, and the structure of endometrium. Conclusions. The 

effectiveness of complex treatment of GH by the administration of lLHCB with ACV has been experimentally 

proven. The amplifying immunocorrecting effect of lLHCB was shown under conditions of pathology modified 

IS of animal. 
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Abstract 

A Golden Braid is a golden gate based DNA constructing method. BFP was used for easy markers for future 

gene editing in order to try this method. 

Plant Arabidopsis thaliana was used for convenience, because Arabidopsis thaliana DNA is fully known 

and has good transformation documentation. 

DNA was selected (CaMV 35S , The CaMV 35S promoter, CaMV 35S terminator and pDGB3_alpha1) to 

construct a vector to transfer BFP using Golden Braid library. E.coli, containing needed DNA parts, was grown 

and selected using blueïwhite screen, grown and plasmids harvested. 

One single target plasmid was created from plasmids containing DNA parts ,using golden gate cloning 

technics and transfered to E.coli, grown, and selected using blueïwhite screen, then grown and plasmids 

harvested , plasmids transferred to Agrobacterium, in order to use in Arabidopsis thaliana transformation. 

Arabidopsis thaliana was transformed using floral dip method. Seeds were grown in antibiotic medium to 

find transformants alive and well seedling was separated, grown, under UV lamp some plants glowed blue. 

By confirming that the Golden Braid method works, new construct containing CRISPR/Cas9 will be tested 

to make more specific transformations. 
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Abstract 

Based on the data obtained during the scientific and economic experiment, it has been proved that 

contamination of radioactive substances of agricultural feeds in the Vinnytsia region indicates a decrease in 

pollution levels in 2015 compared with 2010. In crop production there is a slight reduction of radioactive 

material (grain, potatoes, vegetables, silage), a sharp decrease in radionuclide observed in green mass and hay 

and straw only a slight increase. As a result, agricultural research exceeded permissible levels of radionuclides 

in comparison with State sanitary standards "for permissible levels of radionuclides 137ʉs and 90Sr in food and 

drinking water" is not found. 
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Abstract 

Continuous environmental contamination is a global problem and hence the pollution of agricultural lands 

by heavy metals, which is directly connected to human health and ecological safety, is a critical challenge for 

the scientists. Currently the heavy metals pollution of agricultural lands through mining industry is one of the 

most severe ecological problems in Armenia. 

The aims of our studies were the investigation of topsoil physicochemical properties, Cu concentration in 

agricultural plants growing on these soils as well as the estimation of the risk level of studied agricultural plants 

for human health and the detection of their phytoremediation potential. In fresh shoot mass the highest 

concentrations of copper were observed in garlic (13.7 mg/kg) and coriander (12.2 mg/kg), whereas in dry shoot 

mass the highest contents were registered in onion (59 mg/kg), garlic (52 mg/kg) and spinach (51 mg/kg). 

Actually in dry and fresh mass the highest contents of copper were observed in different plants and this fact is 

conditioned by different content of water in these crops. In fresh and dry root masses the greatest contents of 

copper were found in maize (36.4 and 85 mg/kg, respectively) and lettuce (32.5 and 92.6 mg/kg, respectively). 

The highest contents of copper in fresh and dry masses of edible parts of agricultural plants were observed in 

leaves of horseradish, used as pickles (16.2 mg/kg and 45.9 mg/kg, respectively). Maximum permissible 

concentration (MPC) of copper in fresh mass of agricultural products is 10 mg/kg. Study results show that from 

agricultural plants used as foodstuff the exceeding of MPC was observed in coriander, in garlic and in leaves of 

horseradish. 

The assessment of phytoremediation potential of agricultural plants was performed using bioconcentration 

factor of root (BCFroot) and translocation factor (TF). Allowing for the fact that BCFroot value of maize is 

rather high (25.91) and it forms a strong rootage as well as the circumstance that meanwhile the TF value is low 

(0.51), this plant species is advisable to use for phytoremediation purposes. Specifically its aerial parts may be 

used in agricultural purposes (copper contents do not exceed maximum permissible concentrations there) while 

the underground parts should be removed from the site. High BCFroot value is also observed in lettuce but its 

rootage is not such strong and this circumstance decreases its phytoremediation potential. 
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Abstract 

One of commonly used approaches of biophysical modeling of muscle contractile apparatus is spatially 

explicit discrete lattice models in Monte-Carlo simulation. Such models allow to reproduce structural features 

and actin-myosin interaction in the muscle contractile system more accurately. Limitation of such models is 

their low computational efficiency and stochasticity under certain circumstances.  

An innovative method for deterministic ODE approximation of stochastic spatially explicit model of single 

pair of rigid thick and thin filaments is introduced in this study. Approximation background is discreetness of 

spacing between cross-bridges and binding sites. Due to this property cross-bridges can be divided into discrete 

groups with the same strain and considered statistically using the set of ODE. Application of such ODE model 

allows to avoid extensive calculations associated with the use of Monte Carlo simulation of the spatially explicit 

model. ODE model retains information about constraints imposed on actin-myosin interactions caused by their 

arrangement in discrete filament lattice, it operates with average values. The proposed approach can also be 

applied to approximation of continuous Huxley-based PDE models solutions. Advantage over existing 

numerical methods is their greater numerical stability. Within suggested approach, simulation of isotonic 

transient response to a force step was considered. Experimental studies have shown that transient responses at 

the level of muscle fibers, single sarcomeres and single pair of contractile filaments may have oscillatory 

(stepwise) character. It is submitted, that this phenomenon can be related with structural restrictions imposed 

by filament lattice on myosin and actin interaction. Indirectly, this is indicated by quantitative relations between 

the parameters of oscillatory dynamics and geometrical parameters of the lattice. However, the mechanism of 

stepwise motion under isotonic response remains unclear. In some previous theoretical models this phenomenon 

has been interpreted as collective behavior of cross-bridges which in turn is closely related with sarcomere 

structure, and namely with discreetness of filaments lattice. However, in those models no quantitative agreement 

with oscillation parameters of experimental isotonic responses was reached. In our work, based on the principles 

which underlie the approximation as well as simulation results, we conclude, that such disagreement has 

principal character and it is unlikely to explain the experimentally observed length oscillations only on the 

ground of cooperative effects in myosin cross-bridges related to restrictions imposed by discrete filament lattice 

on myosin and actin interaction. 
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Abstract 

The process utilized of dead body, whatever it is, goes hand with of human development that is what differs 

as from animals: only humans bid farewell to the deceased and escort to the final resting. Place with further 

bodies utilized. There are some special places for deceased: cemeteries, towers of silent, columbarium and etc. 

Kinds of bodyôs utilization are permanent during all humansô existence with technical improvement. 

In temperate latitudes it is a traditional to bury into the ground or cremate bodies because of environmental 

conditions. Nowadays we donôt pay enough attention to ecological consequences of bodyôs utilization in 

metropolis. There are few scientific researches that study influence of cemeteries to environment and to human 

Meanwhile, concentration citizens is increasing every year cityôs boundaries are expending and earlier country 

cemeteries are being changed and people changed the natural around them so much that we have to review long-

standing traditional of bodyôs utilization. 

In our project we represent different trends of development of funeral business on megapolic and there are 

analysis from environmental point of view. During the first part of our research it is necessary to understand 

historical cultural of burial and its geological expansion in town. During the second part of research we review 

anthropogenic congestion of town, because of load on ecosystem (the soil, underground water, air-circulation). 

It can change ecosystem of cemetery, which could satisfy sanitation and hygiene rules before. We should say 

that old burial places are save if 50 years past since last burial. During the third part of our research we will 

review theoretic ways of development of funeral business based on combination of sociocultural, natural and 

anthropogenic facts. 

For support conservative way of development, it is traditional of burial is necessary consider whatever the 

self-cleaning ability this soil have. The cemetery is geochemical anomaly and? If you know feature of place, to 

it is necessary to foresee interaction of soil with underground water and with fauna without allowing of 

disturbance of sanitation and hygiene aspects, it is easy make, is selected correct depth of burial. For new burials 

are selecting places, which donôt flood (an any season), but not on the height, and on opposite slope from 

settlement; the soil shouldnôt contain of many clays or sand in order to avoid of saponification and 

mummification. For safe cremation it is necessary to use of filters and system of a burn up. 

There are alternative ways of development of funeral business( with use of new technologies): resomation, 

promessa and different kind of ecological burial, and memorial brilliants and space burial. 
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Abstract 

Nowadays the pollution by heavy metals from mining industry is one of the biggest threats to ecosystems 

and human health. Objectives of present study were the identification of Cu phytoremediation potential of native 

wild plant species growing in contaminated soils of mining region and the determination of soil main 

characteristics affecting Cu accumulation capability of plants. In this study sixteen native wild plant species 

growing in Cu contaminated soils of mining region in Armenia were investigated to reveal their 

phytoremediation potential. In roots (dry weight) of dominant plant species growing in Cu contaminated areas 

the content of copper varied between 55 mg/kg (Hypericum perforatum) and 775 mg/kg (Thymus kotschyanus), 

and in shoots of plants - in the range from 33 mg/kg (Teucrium orientale) to 243 mg/kg (Phleum pratense). 

Since the Cu accumulation capability of plants depends both on physiological peculiarities of plants and on the 

content of Cubioavailable in the soil, the studies were carried out in this direction and it was found that the high 

contents of humus and clay in the soil facilitated the decrease of the ratio Cubioavailable/Cutotal and as a result 

- the decrease of Cu accumulation capability of plants. Bioconcentration factor of root (BCFroot) and 

translocation factor (TF) are the important indices for revelation of phytoremediation potential. High BCFroot 

is a significant characteristic of plant species for phytostabilization suitability. The highest BCFroot values were 

registered in Thymus kotschyanus (BCFroot=4.84), Phleum pratense (BCFroot=4.64) and Achillea millefolium 

(BCFroot=3.94). High TF is a significant characteristic of plant species for phytoextraction suitability, but for 

phytostabilization suitability ʘ low translocation factor is required. The highest TF values (ι1) were observed 

in Hypericum perforatum (TF=1.27) and in Astrodaucus orientalis (TF=1.19). This fact indicates that 

mentioned plants by active mechanisms transfer the copper to their aboveground parts and it can be removed 

from the soil through harvesting. Thymus kotschyanus, Phleum pratense and Achillea millefolium had the 

highest phytostabilization potential from all studied plant species due to high BCFroot and low TF values 

registered in these plants, and further field and laboratory experiments are planned to confirm this useful ability 

for remediation of copper contaminated soils. 
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Abstract 

For estimation of biometric characteristics of black alder forests, were using the database of the 

Ukrderzhlisproekt Production Association of the Ukrainian Polissya which is represented by more than 116 

thousand forests plots. In results, the main section within the research region indicate that 95.9 % of medium 

and high-level relative stocking of forests, most of the alder forests have sprout reforestation (84.4 %), the most 

middle-aged (49.6 %) and mature (21,5 %) forests, net by the composition of the stands are 30.4 %. The most 

common type of forest vegetable conditions for black alder is edotop ʉ4 ï 76 % of alder forest grow under these 

conditions. High-yielding stands represent 74 % of the area occupied by alder forests. 

In order to determine the snags and logs of alder forests of Ukrainian Polissya, forest management data on 

the snags and logs was used for 3,5 thousand forests inventory plots of forest enterprises. In the alder forests on 

an area of more than 13 thousand hectares 145 thousand m3 of snags are estimated, as well as on 4 thousand 

hectares ï almost 41 thousand m3 of logs. In the alder forests, where snags and logs are recorded, the average 

snags stock is 11,0 m3Āhʘ-1, and the logs is 10,2 m3Āhʘ-1. It is established that the total carbon content of dead 

biomass is 39.9 GgC. 

In general, there were used the data of 40 temporary research plots (TRP) for forest dead biomass research 

in the modal alder forests, including 40 TRP with snags assessment and 17 TRP ï the logs, and 15 TRP ï the 

woody debris of branches and fine litter. There were selected 240 stem samples of snags dead biomass, 255 

samples of logs of the 4th destruction classes, 225 samples of branches woody debris and 135 samples of fine 

litter on 17 TRP, according to the results of research. 

For the patterns determination of dead biomass components dynamics, the modeling of its components and 

general alder forests dead biomass is carried out on the basis of experimental data for the application of various 

combinations of influence factors (average diameter, average height and relative stocking of the stands). 

According to the results of this simulation, models for determining the amount of snags, logs, woody debris of 

branches, fine litter and general alder forests dead biomass of the Ukrainian Polissya have been developed. 

Based on the developed models for the establishment of a common dead biomass of alder forests and a 

section database of the forest fund of Ukraine, there was estimated that in the total alder forests dead biomass 

of the Ukrainian Polissya 3.39 Tg C had been accumulated. There was estimated that the dead biomass carbon 

stock of alder forests according to forest inventory data is 85 times lower than the data obtained from research 

results. 
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Abstract 

Aphids are regarded as one of the major pests of crops and cause high economic damage worldwide both 

through direct feeding on phloem sap and as powerful vectors of plant viral pathogens. Since plants have 

developed a system of protection against phytophagous, the main component of which is the production of 

secondary metabolites with insecticidal and/or repellent activity, phytophagous insects had to withstand the 

toxic effects of substances ingested in their bodies in the process of feeding and capable of rendering lethal or 

depressing effect on insect vital systems. Aphids have formed a strong protective system against insecticide 

treatment, because many current insecticides are analogues of plant alkaloids. Several detoxification systems 

have been associated with allelochemical metabolism, the most important is being the cytochrome P450 

monooxygenases (P450s). We estimate P450s activity in the daughter strains of green peach aphid, Myzus 

persicae, associated with different host plants producing different levels of allelochemicals. 

The experiment used genetically identical daughter strains of aphid M. persicae, feeding on the following 

host plants: Capsicum annuum L., Beta vulgaris L., Daucus carota L., and Raphanus sativus L. P450s activity 

was determined by the fluorescence method. Fluorescence was measured with an excitation wavelength of 390 

nm and an emission wavelength of 460 nm. To calculate the significance between the mean samples, a 

nonparametric method of multiple comparison of the mean and one-way ANOVA were used. 

The data were presented as a difference between the obtained data and the background fluorescence intensity 

of the substrate (fluorescence in control wells) in terms of 1 mg of tissue homogenate (fluorescence units/mg). 

The total number of samples was 390 imagines for each daughter strain of aphids. 

The highest fluorescence activity in the tissue homogenate was observed in samples from aphids fed on D. 

carota (the average was 25.068 f.u./mg), less activity was measured in samples from C. annuum (the average 

was 17.087 f.u./mg), more less fluorescence activity was in the tissue homogenate of aphids fed on B. vulgaris 

(the average was 10.643 f.u./mg) and the lowest fluorescence activity was observed in the tissue homogenate 

of aphids fed on R. sativus (the average was 5.833 f.u./mg). As a result of statistical data processing, it was 

found out that the differences in the activity of P450s between all four groups were statistically significant (p < 

0.0001). Thus, it is possible to conclude that the feeding of the daughter strains of M. persicae on different host 

plants is leading to a change in the activity of detoxification enzymes that is the most important in the view of 

the potential insecticide resistance. 
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Abstract 

Describing cell morphology is a complicated matter. Cells are complex, non-Euclidean objects. As such, 

they are highly prone to misrepresentation due to subjective nature of human observer and his limited 

vocabulary. This determines wide spread use of statistically unverifiable language describing cell morphology. 

This limits the use of cell morphology, a highly cell-state-dependent parameter, for describing various molecular 

intricacies.  

Nevertheless, there are ways to increase objectivity when describing cell morphology. Replacing human 

observer with a computer is one of them. While computer is not as flexible as humanôs mind, it will however, 

impartially, accurately and quickly describe anything, as long as it is provided with a proper set of instructions. 

As two-dimensional objects, cells closely resemble fractals. Mathematical apparatus for describing the latter is 

well developed.  

In our study we used a combination of linear and non-linear descriptors (various cell dimensional 

characteristics, symmetry and roundness, fractal dimension and lacunarities, peculiarities of cell-encircling) to 

describe visually distinguishable, but verbally indescribable digitized cell images of highly polymorphic marine 

invertebrate immune cells (starfishesô Aphelasterias japonica and Patiria pectinifera (Echinodermata: 

Asteroidea) coelomocytes, and bivalveôs Callista brevisiphonata (Mollusca: Bivalvia) hemocytes) to generate 

their ñnumeric codeò ï a unique set of cell-describing parameters. With it, we could reliably group cells 

belonging to different species. Furthermore, among cells belonging to animals of the same species, we could 

allocate subgroups, which we believe represents cells at different biochemical and functional cell-states. We 

argue that using this morphometric methodology for compiling ñcell state ï numeric codeò library has a lot of 

practical applicability, e.g. for creating express ecological state evaluating system. 
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Abstract 

One of the first steps in solving the problem of conservation and rational use of natural resources, and 

especially biological diversity in artificial ecosystems such as forests, is the inventory of harmful and useful 

fauna, the identification of spatial distribution of organisms and the introduction of mechanisms for regulating 

their numbers. At present, the data obtained are an important component of the monitoring of the population of 

forest stands with bark beetles. In addition to the account and supervision, the prognosis of the massive 

proliferation of stem pests in coniferous forests is of particular importance. It allows you to prematurely prepare 

for this type of pathology in the woods, strengthen surveillance of pests (Wermelinger, 2004), carry out 

preventive measures and develop appropriate methods of combating them. In Ukrainian Polissya, since 2012 

and to date, there is a looming increase in the number of stem pests. For the spruce (Picea abies) predominant 

species is bark beetle typographer (Ips typographus). For pine (Pinus silvestris) , topical bark beetle (Ips 

acuminatus), hexahedral bark beetle (Ips sexdentatus) and small pineal loboid (Blastophagus minor) come to 

the forefront. The analysis of meteorological data (Galik, 2014), from 2007, convincingly suggests that 

underlying arid phenomena and their forest pathologies are the lack of precipitation and the increase in the sum 

of active temperatures. Taking into account the above - starting in 2016 and till now, the forest-pathological 

situation in coniferous forests of Ukraine on the example of Zhytomyr region remains complicated. The area of 

the forested areas affected by stem pests and, accordingly, the area of continuous sanitary felling significantly 

and rapidly increases. Therefore, pine plantations with a view to timely detection of cells (Mozolevskaiia, 1984) 

and the planning of appropriate sanitary-and-health measures for forest protection should be maintained under 

intensified reconnaissance surveillance.  
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Abstrac 

One of the most considerable problems is the pollution of environment with heavy metals. Metal mining is 

an essential human activity to provide rough materials for our society. The development of mining technology 

enabled the progressive substitution in the 1950s of the old methods based on underground exploitation by 

modern and profitable surface extraction technologies. That is the reason that the volumes of metal extracted 

were increased. A similar process has occurred also in our studied area and the closed mine working not far 

from a city Shamlugh about 15-20 years ago was replaced by a more profitable surface extraction technologies. 

The main objective of this study is the assessment of the soils pollution level of the open mine and tailing dump 

of the surrounding territories of Akhtala ore processing combine by heavy metals. 

The soils of two riskiest sites of this region were studied: surroundings of open mine near the Shamlugh 

town and surroundings of the Chochkan active tailing dam. The mountain cambisol was the main soil type in 

the study sites. To classify soil pollution level contamination indices like Contamination factors (Cf), Degree 

of contamination (Cd), Pollution load index (PLI) and Geo-accumulation index (I-geo) are calculated. The 

distribution pattern of trace metals in the soil profile dueto I geo, Cf and Cd values shows that the soil is very 

polluted. The PLI values for the 19 sites were >1, which indicates deterioration of site quality. The significant 

correlation between some of the heavy metals showed that the pollution of soils by heavy metals in the studied 

territory was directly due to human activities, particularly mining and smelting industry. The variation of high 

pollution with Cu and some heavy metals near the open mine and the surroundings of Chochkan active tailing 

dam was due to the character of industrial activities, the moving direction of airstreams as well as the 

physicochemical peculiarities of soils. It is actual case as the some parts of these highly polluted regions are 

inhabited by population, and also the agriculture is highly developed there. Taking into consideration that heavy 

metals can enter human body through soil-plant-human or soil-plant-animal-human chain causing various 

diseases, this is more urgent theme for investigation. Consequently it is highly important to study the 

concentrations and health implications of these heavy metals in residents of the Shamlugh town and the 

Chochkan village. 
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Abstract 

Bioluminescent species are those producing and emitting light by chemical reactions and using it for a wide 

range of functions important for survival, hunting, hiding, mating, recognizing, communicating and so on. 

Studies on Lithuanian bioluminescent species biodiversity are scarce. The aim of this study was to review 

available information about reported and potential (found near the border of the surrounding countries and 

having potential of migrating to Lithuania) bioluminescent species of fireflies, fungi, centipedes and mosses in 

Lithuania.  

Two species of fireflies have long been known in Lithuania: Lampyris nocticula and Phosphaenus 

hemipterus. Female individuals of both species are glowing but do not fly, males fly but do not glow. Verbal 

confirmation of at least 6 different unrelated persons that glowing flying fireflies have been already spotted in 

western and southern regions indicate that probably the third species of fireflies is already migrating to Lithuania 

from Poland and Belorussia: Phausis splendidula is found in those countries and male individuals of the species 

fly and glow in the dark (females are glow but not fly). Glowing centipedes (Geophilus sp.) were reported to be 

found in Vilnius Antakalnis district in 2012, but exact species was not identified. 

Several fungi species, which are found in Lithuania, have been mentioned as bioluminescent by different 

sources: Armillaria mellea, Collybia tuberosa, Collybia radicata, Chlorociboria aeruginascens, Tricholoma 

sciodes (glowing mycelium), some species of genus Mycena (glowing fruiting bodies). Some species were 

mentioned in folklore as glowing (which were called Ănakciģibiaiñ, ñģibanakļiaiò, ñnaktiģiedaò meaning 

ñshining ant nightò): Suillus bovinus, Clavaria botrytis or Ramaria botrytis, according to the meaning the 

fruiting bodies should glow, but there are no written or photographed evidence, moreover, these species are not 

included in the global list of bioluminescent fungi species (bioluminescence of these species must be proved). 

Some bioluminescent fungi species, that have been reported in other countries (mostly in north eastern America 

and some European countries), are also found in Lithuania: Xylaria hypoxylon (until present no evidence of 

glowing in Lithuania have been reported), Panellus stipticus (not glowing in Lithuania). Speciments of 

Chlorociboria aeruginascens and Xylaria hypoxylon found in Kaunas Botanical Garden (Kaunas district) did 

not glow. 

Rare bioluminescent moss species Schistostega pennata has been reported to be found in Lithuania in Birģai 

in 1998 (it was found on spruce tree windfall roots in a dense fir grove). It was included in the Red Book of 

Lithuania in 2000. 

Keywords: bioluminescent, firefly, centipede, moss, fungus.  
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Abstract 

Sand lizard monitoring was carried out in 2016-2017 as a part of State Amphibian and Reptile Monitoring 

Programme. Lizards were counted on transects located in three 5x5 km plots, one in Central Latvia (NE from 

Riga), one - in SE.Latvia (N from Daugavpils), and one ï in N.Latvia (S from Valka). A total length of transects 

was 56.135 km. For each observation, distance at straight angle from observerôs movement direction was 

measured to evaluate effective transect width for population density estimations. Main lizard habitats were 

ecotops of dry pine forests, ruderal habitats, dry meadows. Highest relative (observed) densities were in linear 

ruderal habitats of SE.Latvia (7-147 indiv/ha). In dry meadow habitat average lizard density was 6 indiv/ha. 

Among forest types used for forestry purpose in Latvia, highest densities were found in ecotops of dry pine 

forest type on poor sandy soils of Vacciniosa type (Latv:MǛtrǕjs, see Buġs 1997) of SE.Latvia - 13 indiv/ha. On 

other plots, lizard densities in this forest type were lover: 6 indiv/ha ï in C.Latvia, 4 indiv/ha ï in N.Latvia. 

However, total lizard population on plots of SE and C Latvia was similar due to larger areas of of suitable 

ecotops (forest clearings, young sparse stands) on latter. Estimated total population densities on whole plots, 

taking into account lizards detection probabilities, were 254-444 indiv/km² in C.Latvia, 237-412 indiv/km²ï in 

SE.Latvia, and 40-107 indiv/km² - in N.Latvia. 
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Abstrac 

This paper provides both the results from a decade-long (2007 through 2016) monitoring of the heavy metal 

uptake potential of Fraxinus excelsior L. (European ash-tree)-one of most widespread native tree species 

involved in the green infrastructure of Yerevan ï Armeniaôs capital city, and the studied tree species condition 

assessment data. Ash-tree leaves were gathered throughout the city and then underwent lab pretreatment at the 

Center for Ecological-Noosphere Studies NAS RA. Measurements of contents of ten heavy metals: Pb, Hg, Ni, 

Mo, Cu, Zn, Mn, Cr, Sn, Ag in the leaf samples were done by the accepted atomic absorption method. One of 

major results generated from this research is that F. excelsior best takes up Pb, Ni, Mo, Hg and that over the 

studied period Ni and Mo remained persistently in the list of priority pollutants of urban ash-trees. Besides, the 

research allowed establishing a regularity of dynamic changes in Pb and Hg uptake by ash tree leaves. According 

to assessment data, condition of ash tree specimens involved in the green infrastructure of Yerevan is assessed 

as good. Collating between long-term data on heavy metal uptake by ash tree leaves and those on the studied 

tree species condition assessment has indicated that under the impact of diverse environmental factors F. 

excelsior is best tolerant to Yerevanôs conditions and has a high heavy metal uptake potential. The obtained 

research results are intended for organizations involved in urban forestry and urban planning, etc. in Yerevan 

and other urban settlements enjoying similar environmental conditions. 
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Abstract 

It is known that human health and performance depend on the functionality of the cardiovascular system 

(CCS), earlier and stronger than other media reacting to changes in climatic and geographical conditions 

(Aghajanian, 2006; Glebov, 2017). To assess the level of adaptation of foreign students in Russia, we conducted 

a study on a sample of African students (n=90). The study was conducted 2 times during the academic year 

(early September and late June) on three groups of subjects: first group - 30 students of the preparatory faculty 

(at the time of the study their stay in Russia did not exceed two weeks); second group - 30 students of secondary 

courses (2 - 3 course), who lived in Moscow for at least 2-3 years; third group - 30 students of final (4 - 5 course) 

courses. The influence of the complex of environmental factors on the level of sensorimotor reactions and the 

work of the CCS of African students was assessed. The study showed that by the end of the school year African 

students of the first group had a stress in the psycho-emotional state. The increase in the level of sensorimotor 

reactions in students of second and third groups indicates adaptation of the Central nervous system, increased 

efficiency and positive dynamics of adaptation processes and resistance to a complex of environmental factors. 

Assessment that the adaptation of the CCS to environmental conditions is a long-term process and occurs 

gradually: students of the first group by the end of the year are close to the failure of adaptation; in the future, 

students of the second group and third group, the stress of adaptation processes decreases, but does not reach 

the level of satisfactory adaptation, which is associated with a decrease in functional reserves of the body. Thus, 

the dynamics of psychophysiological processes shows that at different stages of training African students have 

different levels of adaptation. So at the initial stage of training (preparatory faculty) there is tension of psycho-

functional systems of organism of trained African students. In the middle of the educational process (middle, 2-

3 course) psycho-functional indicators stabilize at the physiological optimum functioning of the body. The 

students once more on the rise of intensity of work psych functional systems. 
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Abstract 

Increased NO generation in cancer cells may contribute to tumor angiogenesis by up-regulating vascular 

endothelial growth factor. The main question was addressed in this work, would treating the rats with NO-

synthase (NOS) inhibitor NG-nitro-L-arginine methyl ester (L-NAME) affect the breast cancer developing and 

progression? A total of 35 adult female Wistar rats weighing 90-120 g were used. All conditions were in 

accordance with the rules of the Ethical Committee. Rats were divided into five groups (control, saline control, 

control L-NAME, DMBA control and DMBA+L-NAME, 7 rats per group). Rats in ñDMBA controlò and 

ñDMBA+L-NAMEò groups were administrated intragastrical by gavage each with a single dose of 20 mg/ml 

DMBA dissolved in 0.5ml olive oil and 0.5ml saline. Rats in ñcontrol L-NAMEò and ñDMBA+L-NAMEò 

groups were injected by L-NAME intraperitoneally for 5 weeks (after 10 days of DMBA administration, every 

3th day) in dose of 30 mg/kg body-weight in 0.25ml saline. Blood total nitrite anions was measured by the 

Griess assay (µg/ml blood). At the end of 20th week, rats in all groups were sacrificed by cervical decapitation 

under anesthesia. Histopathological examination in ñDMBA controlò group (2-4 tumors, 0.3-0.8cm) in 20th 

weeks has revealed the invasive ductal and lobular carcinoma, and in ñDMBA+L-NAMEò group (0-2 tumors, 

0.1-0.4cm) only noninvasive ductal carcinoma. There was a significant difference in the timings of the deaths 

in ñDMBA controlò (1 in 12th week) and ñDMBA+L-NAMEò group (1 in 17th week). In DMBA control group 

significantly increased blood NO2- levels in 13th (78.2%), 16th (69.1%) and 20th (63.5%) week comparing to 

the control groups. Subsequent co-treatment with L-NAME blocked these increases in ñDMBA+L-NAMEò 

group, resulting in mean values lower those of the control groups (decreased 11.1% in 20th week). We conclude 

that NO deprivation by downregulation of NOS attenuated tumor growth and numbers, pathological progression 

and death rate. 
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Abstract  

The problem of environmental pollution by heavy metals is becoming more and more serious. Therefore, 

studies are needed to develop new cost effective and environmentally friendly methods. In this work, the 

adsorption of copper(II) ions from aqueous solutions was investigated using two different adsorbents: water 

treatment residuals obtained from Antaviliai drinking water supply station (Lithuania) and modified commercial 

activated carbon NORIT PK 1-3. 

To enhance the adsorption capacity of activated carbon NORIT PK 1-3 towards copper(II) ions, it was 

impregnated with various environmentally friendly compounds by soaking in the solutions of different 

concentration of potassium hydrogen citrate, potassium sodium tartrate, tannin and oxalic acid. Potassium 

iodide, potassium permanganate, and silver nitrate solutions were also used for impregnation. Besides of these 

chemical reagents, activated carbon was treated with the iron(III) hydroxide sol, sol of soil particles and extract 

of wood ashes. For comparison, the removal efficiency for non - modified activated carbon was also determined. 

It was found that the efficiency of activated carbon NORIT PK 1-3 as copper(II) ion adsorbent depends on the 

chemical nature and the concentration of impregnant, as well as the duration of impregnation. The experimental 

data of equilibrium adsorption of copper(II) have showed that the most significant improvement of sorptive 

properties of activated carbon NORIT PK 1-3 was achieved by impregnation with aqueous 1 M potassium 

hydrogen citrate and 0.5 M potassium iodide solutions. 

Deironing and demanganization of underground water without the addition of chemical reagents leads to 

the formation of eco-friendly waste. The sorption capacity of water treatment residuals as alternative sorbent to 

expensive activated carbon was tested. The comparison of experimental results of copper(II) adsorption in batch 

mode revealed that both the adsorbents water treatment residuals and potassium iodide or potassium hydrogen 

citrate-modified activated carbon demonstrate the high copper(II) removal efficiency. When the initial 

concentration of copper (II) is less than 2 mmol/L, the solution is purified by almost 100%. The adsorption 

mechanism of copper(II) was studied using Freundlich and Langmuir isotherms. Considering the good 

adsorption performances and environmentally benign nature, the water treatment residuals as well as 

impregnated carbons could be used for the removal of copper(II) ions fro 
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Abstract 

As industrializations and urbanization increased, excess of pollutant were produced. These pollutants could 

contaminate water sources. Contaminants might be organic and inorganic chemicals. Of these, inorganic 

pollutants like heavy metals are known as the most toxic ones used in industrial applications such as 

electroplating, anticorrosive products, and metal alloy. Heavy metals like Ni(II) and Cu(II) can be used in 

several industrial applications. Thus, wastewaters including such heavy metals have to be treated. Biological 

treatment methods used in the treatment of such wastewaters are economical and environmental friendly. How-

ever, microalgae are recently good candidates in treating such wastewaters by safe, eco-friendly and not causing 

secondary pollution wastes. 

In this study, Gonium sp. was obtained from Ankara University, Faculty of Science Laborato-riesô current 

culture collection. Experiments were done in media with increasing heavy metal concentrations as 5 mg/L, 10 

mg/L, and 20 mg/L at pH 7 in BG11 media (including 2 g/L Go-nium sp. biomass) at an incubation period for 

240 min. During the incubation period, 3-mL of samples were taken after 5 min, 120 min, and 240 min. Ni(II) 

and Cu(II) concentrations were determined spectrophotometrically by measuring the absorbance at 340 nm and 

460 nm with using sodium diethyldithiocarbamate reagent as the complexing agent, respectively. 

Bioremoval efficiency of Gonium sp. was found 48.5% in media with 5.4 mg/L Ni(II) after incu-bation for 

5 minutes. On the other hand, the bioremediation yield was 49.8% in media with 4.9 mg/L Cu(II) after 

incubation for 120 min. It was concluded that Gonium sp. could be used as a biosorbent in Ni(II) and Cu(II)-

polluted wastewaters. 
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Abstract 

Drugs consisting of silver are used in the prevention and treatment of bacterial and viral diseases. Selenium 

is used as antioxidant and antitumor preparations in pharmaceutics. The dose and form of these elements are 

important factors that determine biological activity and toxicity; it proved that the reduction of the particle size 

increases efficiency. Nanoparticles were obtained by chemical methods. The suspensions were analyzed using 

the cross-correlation method of photons. It was proved that the increase of concentration of silver nanoparticles 

20-45 nm are observed of morphological changes and apoptosis of cells in the cell culture. Selenium particles 

with a minimum size of 500 nm and a minimum dose of 0.005 mg / ml cause a toxic effect: a decrease in survival 

rate, single morphology changes. 
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Abstract 

Along with the increment of textile industry, the amount of wastewater that causes environmental pollution 

increases. Due to its toxic properties, wastewaters having high content of heavy metals cause serious damage 

to humans, the environment, aquatic ecosystems and living organisms. Halophile microalgae are an attractive 

alternative for their ability in high metal ion uptake compared to other microbial species.  

In this study, four different Dunaliella strains (Dunaliella sp. 1, Dunaliella sp. 2, Dunaliella sp. 3, and 

Dunaliella sp. 4) were obtained from Ankara University, Faculty of Science Laboratoriesô culture collection. 

The strains were cultivated on Johnson medium at 30 º C for 14 days under continuous illumination (2400 lx). 

Dunaliella strains were tested with regard to their growth, bioremoval capacities and Cu(II) bioremoval in 

different pH levels (7, 8, and 9). 

According to the data obtained, the highest Cu(II) removal was found for Dunaliella sp. 4 (72%) after 

incubation for 7 days. Therefore, further experiments were done with Dunaliella sp. 4. Microalga had the highest 

Cu(II) bioremoval capacity at pH 8.  
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Abstract 

Over the past decades we have evidence that the amino acids are not only the structural components of 

proteins, but they themselves can play the role of signaling molecules, thus being an important step in the major 

protective mechanism. 

The aim of our study was to assess cardioprotective effects of the amino acids during heart ischemia. 

Methods. We used methods of histological examination and quantification of antioxidant activity of 

cardiomyocytes after preservation of hearts from 88 adult male Wistar rats (weighing 250-300 g) for 3 hours in 

the following solutions: Krebs-Henseleit (control), Custodiol, which comprises histidine, 27.93 g (180 mM) and 

tryptophan 0.408 g (2 mM), and the Krebs-Henseleit with the inclusion of compositions of L-amino acids. 

Antioxidant activity of cardiomyocytes was determined by the ability of the isolated cells to inhibit the radical 

2,2ǋ-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) (ABTSÅ+) at the 10th minute of incubation (OksiStat, 

Belarus). Histological studies of the myocardium were performed by standard methods using hematoxylin-eosin 

staining. 

Results. The most pronounced antioxidant activity of the myocardium were revealed in groups of rat hearts 

were incubated in Krebs-Henseleit solution with the inclusion of amino acids tryptophan - arginine, tryptophan 

- asparagine and tryptophan - glutamine. Their antioxidant activities were more pronounced compared with the 

rat heart were incubated in Custodiol solution. 

Accordingly to histological studies preservation of rat hearts in the Krebs-Henseleit solution with the 

inclusion of compositions of amino acids (tryptophan-arginine, tryptophan- asparagine and tryptophan -

glutamine) significantly reduced ischemic damage of the myocardium. 

Conclusion. The inclusion of amino acids (tryptophan - arginine, tryptophan - asparagine and tryptophan - 

glutamine) into the preservation solution diminishes ischemic changes in the hypoxic myocardium.  
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Abstract 

Introduced to Lithuania butternut (Juglans cinerea L.) and Persian walnut (Juglans regia L.) are valuable 

species from the nutritional, medicinal and decorative point of view, thus it is important to evaluate how they 

act and adapt to the environment in the context of changing climatic conditions. Bud breaking date of walnuts 

is one of the most important features for growing them for commercial purposes, as these trees are most 

vulnerable to spring frosts. The aim of this study was to estimate the response of butternut and Persian walnut 

phenology (the beginning of bud swelling, bud breaking, leave unfolding, flowering, fruit maturation and leave 

fall, end of shoot matureness, flowering, fruit maturation and leave fall) to changing climate in 1980ï2016. 

Long-term observation of introduced walnut species phenology were carried out by dendrologists of Kaunas 

botanical Garden of Vytautas Magnus University. Data of butternut and Persian walnut phenology in 1980ï

2016 were analyzed. Possible error of observed phenological events was ±5 days. Data sequences of 

phenological stages dates were transformed into sequences of number of days since the beginning of the year. 

Data of mean monthly air temperature (oC) and precipitation amount (mm) were obtained from Kaunas 

meteorology station archives. The change of mean annual air temperature in 1918ï2016 was equal +1.66 ºC (p 

< 0.05), and the change of annual precipitation amount ï +7.25 (mm) (p > 0.05). In 1980ï2016 mean annual 

temperature in the environment of sample walnuts rose by 0.05 ºC per year. Majority of analyzed phenological 

stages advanced for both walnut species except the end of shoot matureness, which delayed (on average by 

15.69 days for butternut and 10.66 for Persian walnut) for both species, the end of flowering and the end of 

leave fall, which delayed (on average by 1.60 and 7.97 days, respectively) for butternut walnut, in 1980ï2016. 

The beginning of fruit maturation (on average by 33.07 days for J. cinerea and 23.36 days for J. regia), the end 

of fruit maturation (respectively by 33.55 and 20.10 days), the beginning of leave fall (respectively by 26.35 

and 15.79 days) and the beginning of bud swelling (respectively by 18.61 and 18.67 days) advanced most for 

both walnut species. The beginning of phenological spring events on average shifted from the 21st till the 2nd 

of April for J. cinerea and from the 23rd of April till the 25th of March for J. regia. As the last spring frosts in 

Lithuania come in the first part of May, the advance of both introduced walnut species spring phenology 

increases the risk of shoot and bud freezing, which may have later negative effect on fruit formation and nut 

crop. 

Keywords: Juglans cinerea, Juglans regia, phenological stage, climate change.  
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Abstract 

Hyperthermic treatment alone or in combination with chemotherapy or radiotherapy is widely used for 

cancer therapy. However, treatment efficiency varies in different types of cancer cells and more detailed 

knowledge on response of different cells to hyperthermia is needed. Tests used for cell viability usually are 

based on estimation of certain cellular function (metabolism based on one substance, plasma membrane 

permeability, etc.). It is often not clear, whether these viability tests reveal survival of the cells or loss of some 

metabolic functions recover with the time passed without an impact on survival of treated cells. The aim of our 

work was to determine changes on cancer and normal cells viability and ability to proliferate in response to 

hyperthermia using different methods and to estimate correlation of results obtained by various viability tests 

with actual cell survival. Hyperthermia (HT) (42 ºC) was applied on cancer (WEHI-164, L929, MH22a, B16-

F12, PANC1, BXPC3) and normal (BHK-21, CHO, McCoy) cell lines for 30 min. Immediately after the HT 

treatment, viability of cells was estimated by calcein-AM or propidium iodide methods. For cell survival colony 

formation assay was used. Diversity in response among the analysed cell lines to hyperthermia estimated by 

viability tests was observed. Cell staining with calcein-AM showed that 42 ºC HT inactivated esterases by 40% 

in 2 (out of 3) normal and 3 (out of 6) cancer cell lines. Meanwhile, plasma membrane permeability evaluation 

by cell staining with propidium iodide indicated negligible viability changes (up to 15%) nearly in all cell lines. 

Furthermore, the assay of colony formation revealed that MH22a cells had only 30% survival ratio, although 

these cells appeared resistant to HT when evaluated by calcein-AM and propidium iodide methods. In contrast, 

cells B16 which seemed to be very sensitive to HT treatment when stained with calcein-AM and propidium 

iodide, had 80% survival ratio by colony formation. Thus, the obtained results indicate that immediate viability 

tests do not represent cell ability to survive on longer time scales and are less informative in comparison to the 

colony formation assay.  
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Abstract 

Ticks of Ixodidea family are wide spread parasitic arthropods that are involved in transmition of number of 

tick-borne pathogens. Ixodes inopinatus (Estrada-Pena, Nava and Petney, 2014) is recently described species of 

this family that originates in dry areas of the Mediterranean region in Spain, Portugal, Morocco, Algeria and 

Tunisia. It has also been collected in the areas of western Germany in sympatry with I. ricinus as well as in 

Baltic countries. I. inopinatus is a mammal and lizard parasite, and so far was collected from lizards, foxes and 

vegetation. The morphological differences of I. inopinatus and I. ricinus are minimal, so 16S rRNA gene 

sequences were used to identify I. inopinatus ticks. In this study mitochondrial control region, cytb and COI 

genes were sequenced and compared to sequences available from GenBank of 13 individuals previously 

identified as I.inopinatus. Little to no separation is shown between I. ricinus and I. inopinatus ticks using these 

genes. 
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Abstract 

Conservation and reproduction of rare genotypes of Salix L. species, natural richness and sources of a unique 

gene pool, is one of the urgent tasks of the present. Such plants include the Blunt-leaved Willow (Salix retusa 

L.) and Jacquin's Willow (Salix alpine Scop.) ï alpine species that are listed in the Red Data Book of Ukraine 

in the status of rare and endangered species. One of the approaches to solving the problem is to preserve plants 

in vitro. The method of culture of isolated tissues and organs in vitro allows obtaining healthy, genetically 

homogeneous plants throughout a year from a minimum amount of donor material. Therefore, the aim of our 

research was to develop a method of introduction S. retusa and S. alpina into the in vitro culture for their mass 

reproduction and conservation. 

For the research, parts of 5ï10 cm long shoots selected from 3ï4-year-old donor plants of S. retusa and S. 

alpina in September of 2017 were used. As explants, shoots fragments with one lateral bud 10ï15 mm in length 

were used. Sterilization of plant material consisted of soaking in soapy and then in running tap water (for 15ï

20 min in each), rinsing with distilled water (for 1ī2 min), treatment with 70 % ethyl alcohol (for 30ï60 sec),use 

of a number of sterilizing substances (0.1 % HgCl2 (for 5ī20 min), 1.0 % AgNO3 (for 5ī20 min), 2.5 % NaClO 

(for 5ī20 min) and 4-fold washing in sterile distilled water (for 4ï5 min). The plant material was cultivated on 

a nutrient medium prescribed by T. Murashige & F. Skoog (MS) with the addition of growth regulators 

according to the conventional method. 

Effective sterilization (over 80 %) of S. retusa and S. alpina explants was achieved by applying a stepwise 

method, which consisted of consistently maintaining in a number of solutions for 5ï6 minutes in each: 0.1 % 

HgCl2, 1.0 % AgNO3 and 2.5 % NaClO. A significant percentage of aseptic (over 70 %) microshoot fragments 

was obtained by the use of 0.1 % HgCl2 within 15ï16 minutes. The results of experiments on the study of the 

regenerative capacity of plant explants showed the expediency of using the MS nutrient medium as a base 

(regeneration frequency over 80 %). The significant results on the regeneration of explants by activating the 

growth of available meristems in vitro were fixed on MS with the addition of 0.25ï0.5 mgÅL-1 6-

(Furfurylamino) purine (kinetin) and 2 gÅL-1 activated carbon. Under such condition, actively growing plant 

microshoots 1.5ï2.9 cm in length with characteristic pigmentation were obtained on 25thï30th day of 

cultivation; the presence of the root system in the microshoots were not fixed. Our further research is aimed at 

developing biotechnology for microclonal propagation of S. retusa and S. alpina for their conservation and 

reproduction in vitro. 
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Abstract 

The Black Sea is well known for its unique ecosystem, beeing a semi-enclosed sea with special features 

which provides researchers many subjects of study in terms of physicochemical and biological characteristics. 

But the Black Sea ecosystem, and the Romanian coastal area as an important part of it, has changed over the 

years as a result of multiple natural factors and anthropogenic pressures. Consequently, there was a reduction 

of biodiversity, both for plant and animal species. 

Phytoplanktonic and benthic vegetation, participate in the synthesis of organic matter from the chemical 

elements dissolved in water, forming thus the first step of the aquatic trophic pyramid, and in this way, determine 

the development of the other links in the trophic chain, for example fauna associated with macrophytes. 

The present paper provides data obtained after long term observationa of the phytoplankton, 

macrophytobenthos and its associatede fauna from the Romanian littoral. 

Studies developed about Black Sea biodiversity show that the ecological state of the Black Sea ecosystem 

has been affected, with a significant reduction of the biodiversity, and appropriate ways of conservation would 

be the improvement of physicochemical conditions of coastal waters and maintenance of the underwater marine 

reserve ñVama ïVecheò in the south part of our coast. 
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Abstract 

Gastropods widespread occurrence is clear evidence of their successful adaptation to different 

environments. Though the main component of terrestrial snail shell is calcium carbonate, it can contain an array 

of other compounds. Jeniaux (1965) and Peters (1972) estimated chitin in shell organics of some species 

molluscs. However, there is no clear evidence of presence of chitin in all mollusc shells (Furuhashi et al., 2009).  

Chitin polymorphism (Ŭ- versus ɓ-chitin) is another important issue. Many researchers believe that all 

mollusc shells contain ɓ-chitin (Levi-Kalismann et al., 2001; Addadi et al., 2006) and there is still a possibility 

that some mollusc shells have Ŭ-chitin (Evans, Macey & Webb, 1990). 

In present study chitin from periostracum of Helix pomatia was extracted and characterized by identifying 

Ŭ- and ɓ-chitin.  

Specimens of snails Helix pomatia were collected by hand ï picking in Kaunas city and district (Lithuania) 

on August and September in 2015 -2016. For chitin extraction demineralization in a 1 M HCl, deproteinization 

1 M NaOH and decolorization in 3% NaClO solution were performed. The IR spectra of chitins extracted from 

Helix pomatia periostracum were evaluated using a Perkin Elmer FTIR spectrometer over the frequency range 

of 4000ï625 cm-1. The surface morphologies of the chitins isolated from H. pomatia periostracum were 

analyzed by SEM.  

Results of this study confirmed the presence of chitin in periostracum of H. pomatia, Succinea putris, 

Cepaea hortensis, Viviparus contectus, V. viviparus and provided new and additional data in characteristic of 

chitin. 

Keywords: Chitin, mollusc, Helix pomatia, Succinea putris, Cepaea hortensis, Viviparus contectus, V. 

viviparus 
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Abstract 

Chitin is a biopolymer found in crustaceans, also from aquatic environment. The aim of the study was to 

determine the chitin content and physicochemical properties of this biopolymer extracted from alien gammarid 

Dikerogammarus haemobaphes (Eichwald, 1841). This species of Ponto-Caspian origin is now widely 

distributed in many European fresh and brackish waters. 

The dry weight chitin content of this species was determined. Fourier transform infrared spectroscopy (FT-

IR) and thermogravimetric analysis (TGA) were used to characterize physicochemical properties of obtained 

chitin. 

As expected, FT-IR results showed that the isolated chitin was in a form. According to our results the 

extracted chitin was thermally stable and potentially can have application in many industrial processes. 

As biological invasions are one of the major problems worldwide, our study show potential solution to use 

of invaders in human industry. 

Keywords: chitin, invasive crustacean, FT-IR, TGA  
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Abstract 

The mechanisms responsible for the cytotoxic effects of chitosan on cancer cells are still unclear. The goal 

of this study was to evaluate the cytotoxic properties of chitosan films and solutions in vitro on mouse hepatoma 

MH-22A (tumor cells) and Chinese hamster ovary (CHO, non-cancerous) cells cultivated on films with different 

chitosan concentrations and cultivated on Petri dishes after preincubation with chitosan solutions. 

To measure plating efficiency (cloning efficiency), cells were plated at low densities (~300 cells per dish) 

on chitosan films and allowed to grow for 9 days. To see the colonies clearly, they were stained with crystal 

violet. To investigate cytotoxic activity of chitosan in cell suspensions, 10ɛl of the chitosan solution (10, 1, 0.1 

and 0.01 gL-1)/acetic acid was added to 90ɛl of warm, fresh serum-free media such that there were duplicate 

tubes per dose including the untreated control. The cells were mixed gently by pipetting every 10 min during 

20 min and 1h and then plated and allowed to grow at 37 oC and 5 % CO2 for 5ï6 (CHO cells) or 9 days (MH-

22A cells). To reveal the rupture of cell membrane (morphologic expression of necrosis) cells were stained with 

Trypan Blue solution after 40 and 100 min of chitosan treatment. 

Cells fully or partly did not attach to the surfaces of Petri dishes, coated with chitosan solutions with 

concentrations ranging between 10 and 2 gL-1 (p<0.05). In these dishes on the next day after seeding cell debris 

was observed on the top of culture media, that is chitosan films not always have surfaces with adhesive for 

mammalian cells properties. At lower concentrations (between 0.2 and 1 gL-1), cells formed both normal and 

sparse colonies. With chitosan concentrations ranging between 1 and 0.01 gL-1 cells had surviving fraction 

more than 70%. After the incubation of cells with chitosan solutions, morphologic features of necrosis and 

apoptosis were observed. This study clearly revealed that cytotoxic effect of chitosan solutions is concentration-

depended. It should be noted that low concentrations of chitosan in chitosan films do not induce neither 

apoptosis nor necrosis and act like a cause of sparse colonies of cultivated cells, maybe because of the positive 

surface charge of chitosan films. Lower number of cancerous cell colonies on chitosan films can be explained 

by the lower initial cell number than for non-cancerous cells. Chitosan solutions can act cytotoxically on both 

tumor and normal cells. 
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Abstract 

The aim of this study was to evaluate the dependence of atmospheric cold plasma (CP) irradiation effects 

on the duration of treatment and time interval passed between treatment and sowing. We estimated changes 

induced in radish (Raphanus sativus) germination and content of the main phytohormones controlling 

germination ï abscisic acid (ABA) and gibberelins (GA7 and GA3) in dry seeds.  

Radish seeds were treated for different durations (1, 3, 5, 7 and 10 min) with a scalable dielectric barrier 

discharge (DBD) device. The discharge voltage, current and power density were 7.0 kV, 0.2 A and 3.1 W/cm2, 

respectively. Germination tests in vitro were performed 0, 1, 4, 8 days (CP 5 min) and 14 days (CP 1, 2, 3, 5, 7, 

10 min) after treatment, and at the same time methanol extracts of dry seed homogenates were prepared for 

phytohormone HPLC analysis. Indices of germination dynamics ï the final germination percentage Vi (%) and 

the median germination time Me (h), were determined using Richards plots. Morphometric seedling analysis 

was performed 4 days after sowing.  

CP treatment strongly stimulated germination: Vi increased from 18 to 30%; Me decreased from 15 to 29% 

in all CP treated seed groups in comparison to control. Increase of irradiation time above 5 min did not lead to 

stronger positive effects on germination as it was achieved by 5 min irradiation. Both effects on germination 

and morphometric parameters of seedlings were stronger when time interval between seed treatment and sowing 

was increased from 0 or 1 day to 4 days. 

In all groups of CP-treated seeds ABA content was strongly reduced while GA7 content was increased. 

Strong negative correlation (R2=0,934) was obtained between Vi and ABA content, and between Vi and 

ABA/(GA7+GA3) (R2=0,936). Positive polynomial correlation between Me and GA7+GA3 was characterized 

by R2=0,843. ABA and GA amount changes are observed immediately after seed irradiation, however ABA/GA 

changes progressively developed with time so that maximal changes were observed 4 days after CP treatment.  

The obtained results demonstrate that optimal conditions for radish seed CP irradiation was 5 min with 4 d 

time interval between treatment and sowing. In addition, stimulation of germination by CP treatment on the 

molecular level can be explained by the induced changes in the ratio of the main phytohormones (ABA and 

GAs) involved in the control of seed dormancy and germination, i.e., CP treatment works in the similar way as 

other seed dormancy breaking treatments.  
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Abstract 

It has been shown, that millimeter waves or extremely high frequencies (EHF) electromagnetic irradiation 

(EMI) (a range 30 GHz-300 GHz) are capable to modify biological systems response to the action of chemical 

substances and physical factors [1]. Nowadays heavy metals are considered the major pollutants of the 

environment. Among them cadmium (Cd), a non-essential and toxic metal, is well known for its phytotoxicity, 

which is associated with number of morphological, physiological and biochemical events [2]. An experiment 

was conducted to examine the effect of isolated and combined action of different concentrations of CdCl2 

(50mM, 100mM) and EHF EMI on the growth, malondialdehyde (MDA) rate, and activities of antioxidant 

enzymes such as guaiacol peroxidase (GPX; EC 1.11.1.7) and catalase (CAT; EC. 1.11.1.6) of wheat seedlings. 

Surface sterilized seeds of Triticum aestivum L. of ñBezostayaò cultivar were moistened during 12 hours 

and then germinated on wet filter paper in Petry dishes at 250 C in the dark for 7 days. Germinated control 

plants were divided into six groups according to applied treatments as follows: 

I group [ - Cd /- EMI] , control] no Cd-toxicity, no EMI treatment. 

II group [- Cd / + EMI], no Cd-toxicity, with EMI treatment. 

III group [+ Cd / - EMI], with Cd-toxicity (50 mM), no EMI treatment. 

IV group [+ Cd / - EMI], with Cd-toxicity (100 mM), no EMI treatment. 

V group [+ Cd / + EMI], with Cd-toxicity (50 mM), with EMI treatment. 

VI group [+ Cd / + EMI], with Cd-toxicity (100 mM), with EMI treatment. 

From the first day of germination wheat seedlings were exposure to the EMI EHF (50,3 GHz frequency, 

energy-flux density - 64mWt /cm2) for 1 hr/day 7 days, day after day, using a EMI generator G4-141 type (State 

Scientific-Production Enterprise ñIstokò, Russia). 

A slight increase was recorded in the leaf /root (leaf > root) length and plant fresh weight in EMI- exposed 

groups (II group) compared to the matched control, while the levels of MDA and catalase activity in leaf were 

not changed significantly. High Cd concentration (100 mM) inhibited the seedlings growth (P< 0,001), (IV 

group), and significant decline in leaf / root (root>leaf) length and fresh weight was observed. However, Cd-

induced oxidative stress was indicated by the markedly increase of MDA content, catalase activity and by 

decrease of peroxidase activity both in leaves and roots, compared with the respective control. Research findings 

also showed that treatment. 
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Abstract 

Ticks of Ixodidea family are wide spread parasitic arthropods that are involved in transmition of number of 

tick-borne pathogens. Ixodes inopinatus (Estrada-Pena, Nava and Petney, 2014) is recently described species of 

this family that originates in dry areas of the Mediterranean region in Spain, Portugal, Morocco, Algeria and 

Tunisia. It has also been collected in the areas of western Germany in sympatry with I. ricinus as well as in 

Baltic countries. I. inopinatus is a mammal and lizard parasite, and so far was collected from lizards, foxes and 

vegetation. The morphological differences of I. inopinatus and I. ricinus are minimal, so 16S rRNA gene 

sequences were used to identify I. inopinatus ticks. In this study mitochondrial control region, cytb and COI 

genes were sequenced and compared to sequences available from GenBank of 13 individuals previously 

identified as I.inopinatus. Little to no separation is shown between I. ricinus and I. inopinatus ticks using these 

genes. 
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Abstract 

Lead is the most common material used for radiation protection purposes. However lead is toxic and in 

some cases can cause serious health problems, if used for radiation protection of individuals, due to radiation 

induced production of secondary electrons in radiation protection equipment. Also recycling of lead containing 

materials is relative complicated. The purpose of this work was to investigate and compare X-ray attenuating 

properties of newly developed lead free solutions.  

Materials and methods. Two types of lead free aqueous solutions have been developed: solution containing 

sodium tungstate dihydrate (Na2WO4 Ā 2H2O) and solution containing silicotungstic acid (H4SiW12O40 Ā 

xH2O). Solutions samples were fabricated using different salt concentrations and poured into standard cuvettes. 

Prepared samples were exposed to 120 keV X-rays in X-ray unit AXIOM MULTIX MP and sample entrance 

and exit doses were measured using multifunctional system Barracuda with integrated R100B detector (RTI 

Electronics, Sweden). Lead equivalent of solutions was evaluated using measurementôs data and following 

standard evaluation procedure. 

The results of the performed investigation have shown that increased concentration of the applied salts was 

responsible for the increased lead equivalent of the investigated solution. It was found that concentration of 

30% of sodium tungstate solution and concentration of 45% of silicotungstic acid solution was sufficient enough 

to secure X-ray attenuation in sample which correspond to the lead equivalent of 0.25 mmPb. At low 

concentrations sodium tungstate aqueous solutions were more effective in X-ray attenuation but aqueous 

solutions of silicotungstic acid can reach higher concentrations which gives higher lead equivalent.  

Conclusion. Lead equivalent Ó 0.25 mmPb for 10 mm thick samples containing 30% concentrated aqueous 

solutions of sodium tungstate dihydrate and 45% silicotungstic acid was estimated indicating compliance of 

these lead free solutions with the requirements for the materials used in medical radiation protection equipment. 

The results of investigation and comparison of X-ray attenuating properties of both types of solutions are 

discussed in the presented paper. 

Keywords: X-rays, radiation protection, lead free X-ray shielding materials. 
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Abstract 

For a complex rating assessment of sperm quality, it is important to identify markers of quantitative and 

qualitative characteristics of ejaculates, one of which is the concentration of testosterone in the blood plasma. 

This androgen provides the maturation of sperm, causes the development of additional gonads and their function 

[Bakl Dg., 1986]. Survival and resistance of germ cells are provided by natural energy substrates and 

compounds with antioxidant properties that are present in semen (Ostashko, 1995). Therefore, in order to 

improve sperm quality, it is advisable to use energotrophic substances, one of which is the vitamin-like 

aminoacid L-carnitine, detected in high concentrations in the testicle's epididymis [Jeulin C., 1996], where it 

plays an important role in maturation of sperm, affects their mobility and acts as an antioxidant [Arrigoni-

Martelli E., 2001]. Inasmuch as there is a positive correlation between the content of androgen in the testes and 

their content in blood plasma, our purpose of the research was to study the effect of carnitine on the 

concentration of testosterone in the blood plasma and the physiological quality of ejaculates and the 

identification of bonds between them. 

The study was conducted on the basis of Genetic Ukrainian Company and the Institute of Animal Biology 

at the NAAS, Ukraine. The material for research was bullsô semen and blood plasma. According to the analogy 

principle, there were formed three groups of bulls with 4 heads each. Bulls of the 1st group received standard 

feed and served as a control, and the 2nd and 3rd groups were fed for 75 days in addition to the basic diet with 

L-carnitine (commercial name "Karnipas", produced by Loman animal health, Germany) in the amount of 20 

and 40 g per head accordingly. We received blood from a jugular vein, and ejaculate using an artificial vagina. 

Concentration of testosterone was determined by enzyme immunodetection using reagents «Testosterone 

ELISA». Physiological parameters were determined in ejaculates: volume (ml), sperm activity (scores), sperm 

concentration (109 cells/ml), survival (h). Survival of sperm was determined at the temperature of 2-4º C until 

they ceased straightforward translational movement (Vlizlo et al., 2012).  

The results of our work showed an increase in blood testosterone concentrations and an improvement in the 

physiological quality of ejaculate with feeding L-carnitine. In studying the liaison between the concentration of 

testosterone and ejaculate volumes, we found a positive correlation, and the curvilinear dependence was 

established between the concentration of testosterone and the number of sperm in the ejaculate and their activity. 

To conclude, L-carnitine stimulates the synthesis of testosterone and plays a key role 
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Abstract 

Sosnovskyôs hogweed (Heracleum sosnowskyi) is a dangerous perennial, invasive alien plant in Lithuania. 

Control of this plant is complicated due to well-developed biological properties. To achieve efficient control of 

the species, it is crucial to choose highly efficient herbicides and their combinations. Field experiments, 

designed to compare the efficacy of different herbicides and their mixtures used to control Heracleum 

sosnowskyi, were conducted in 2016 and 2017 in Lithuania, Varnupiai (54º 29' 19.54", 23º 30' 45.9"), 

Marijampolǟ distr. The efficacy of the herbicides and their mixtures applied for Sosnovskyôs hogweed control 

was different. The use of both lower and higher rates of glyphosate did not have the expected result, as 4-6 

weeks after application new plants started to emerge. A mixture of glyphosate with triasulfuron showed better 

effect. The efficacy of dicamba and its mixtures with fluroxypyr and triasulfuron, fluroxypyr, triasulfuron and 

their mixture, fluroxypyr + clopyralid + MCPA mixture depended on the experimental yearsô meteorological 

conditions. In 2017, the effect of the above mentioned herbicides and their mixtures on Sosnovskyôs hogweed 

stood out 4-6 weeks after application. Both the smaller and higher rates of tribenuron-methyl + metsulfuron-

methyl mixture gave effective control of Sosnovskyôs hogweed. The effect of fluroxypyr + metsulfuron-methyl 

mixture was more rapid, and 6 weeks after application only single plants remained in the plots.  

Keywords: Heracleum sosnowskyi, control, herbicides, efficacy  
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Abstract 

Sosnovskyôs hogweed (Heracleum sosnowskyi) is a dangerous perennial, invasive alien plant in Lithuania. 

Control of this plant is complicated due to well-developed biological properties. To achieve efficient control of 

the species, it is crucial to choose highly efficient herbicides and their combinations. Field experiments, 

designed to compare the efficacy of different herbicides and their mixtures used to control Heracleum 

sosnowskyi, were conducted in 2016 and 2017 in Lithuania, Varnupiai (54º 29' 19.54", 23º 30' 45.9"), 

Marijampolǟ distr. The efficacy of the herbicides and their mixtures applied for Sosnovskyôs hogweed control 

was different. The use of both lower and higher rates of glyphosate did not have the expected result, as 4-6 

weeks after application new plants started to emerge. A mixture of glyphosate with triasulfuron showed better 

effect. The efficacy of dicamba and its mixtures with fluroxypyr and triasulfuron, fluroxypyr, triasulfuron and 

their mixture, fluroxypyr + clopyralid + MCPA mixture depended on the experimental yearsô meteorological 

conditions. In 2017, the effect of the above mentioned herbicides and their mixtures on Sosnovskyôs hogweed 

stood out 4-6 weeks after application. Both the smaller and higher rates of tribenuron-methyl + metsulfuron-

methyl mixture gave effective control of Sosnovskyôs hogweed. The effect of fluroxypyr + metsulfuron-methyl 

mixture was more rapid, and 6 weeks after application only single plants remained in the plots. 

Keywords: Heracleum sosnowskyi, control, herbicides, efficacy 
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Abstract 

Although at low concentrations copper is an essential element to virtually all plants and animals, including 

humans, it is highly toxic at the high levels for organisms. The elimination of this pollutant is among the current 

wastewater treatment goal. However the removal technologies are expensive and energy-intensive. Therefore 

scientist search for cheaper alternatives in both developing and developed countries. In recent years, efforts 

have been made for the development of heavy metal uptake process using microorganisms. There is a wide 

variety of microorganisms that are capable of uptake of heavy metals. Among them fungi are promising 

bioaccumulating materials for the removal of heavy metal ions. The present study reports on potential of Cu (II) 

bioremoval by newly isolated fungal strain. 

The fungal mycelia were transferred into 250 ml Erlenmeyer flasks containing nearly 10 mg/L Cu (II) 

concentrations in 100 ml of liquid molasses medium. The flasks were incubated at 30 ± 1 ºC on a rotary shaker 

at 100 rpm for 3 days. During the incubation period, a 3-mL sample was taken daily from each flask. The 

concentration of Cu (II) in the supernatant was determined spectrophotometrically at 460 nm, by using sodium 

diethyl dithiocarbamate as the complexing agent 

In the present work eighteen fungi isolated from contaminated soils. The bioaccumulation of Cu (II) has 

been investigated by newly isolated fungal cells in the media containing 8% molasses supplemented with 1.0 

g/L (NH4)2SO4 and 0.5 g/L KH2PO4 at pH 5. The Cu (II) bioremoval yields were between 7.7% and 64.9% 

in the presence of nearly 10 mg/L Cu (II) at the end of third day incubation time.  
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Abstract 

Al though at low concentrations copper is an essential element to virtually all plants and animals, including 

humans, it is highly toxic at the high levels for organisms. The elimination of this pollutant is among the current 

wastewater treatment goal. However the removal technologies are expensive and energy-intensive. Therefore 

scientist search for cheaper alternatives in both developing and developed countries. In recent years, efforts 

have been made for the development of heavy metal uptake process using microorganisms. There is a wide 

variety of microorganisms that are capable of uptake of heavy metals. Among them fungi are promising 

bioaccumulating materials for the removal of heavy metal ions. The present study reports on potential of Cu (II) 

bioremoval by newly isolated fungal strain.  

The fungal mycelia were transferred into 250 ml Erlenmeyer flasks containing nearly 10 mg/L Cu(II) 

concentrations in 100 ml of liquid molasses medium. The flasks were incubated at 30 ± 1 ºC on a rotary shaker 

at 100 rpm for 3 days. During the incubation period, a 3-mL sample was taken daily from each flask. The 

concentration of Cu(II) in the supernatant was determined spectrophotometrically at 460 nm, by using sodium 

diethyl dithiocarbamate as the complexing agent 

In the present work eighteen fungi isolated from contaminated soils. The bioaccumulation of Cu(II) has 

been investigated by newly isolated fungal cells in the media containing 8% molasses supplemented with 1.0 

g/L (NH4)2SO4 and 0.5 g/L KH2PO4 at pH 5. The Cu(II) bioremoval yields were between 7.7% and 64.9% in 

the presence of nearly 10 mg/L Cu (II) at the end of third day incubation time.  
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Abstract 

Introduction: Depleting oil reserves, accumulation of non-degradable polymers and continuous rise of 

consumer needs for plastics encouraged the development of polymeric materials derived from renewable 

resources. Polymeric composites filled with industrial waste materials could be applied as mulching films in 

agriculture and forestry. Thus, the biodegradability of such polymeric materials and its dependence on 

environmental factors as well as identification of microorganisms with degradative potential is essential for 

their application.  

Aim: To evaluate the degradative impact of Talaromyces pinophilus on newly synthesized polymeric 

composites and its dependence on environmental factors. Materials and methods: The polymeric composites of 

epoxidized linseed oil, 1-hydroxyethane-1, 1-diphosphonic acid and different types of industrial waste materials 

as fillers (5 %): pine needles (1), pine bark (2), grain mill waste (3), rapeseed cake (4) and specimen without 

filler (0) were obtained from Department of Polymer Chemistry and Technology, Kaunas University of 

Technology. The resistance of polymeric composites to T. pinophilus under different pH and temperature 

conditions was evaluated according to the standard LST EN ISO 846: 1999. Molecular identification of T. 

pinophilus was supplemented by macroscopic and microscopic analysis. Extracelullar enzyme assays were 

estimated by qualitative methods.  

Results: After 4 weeks of incubation, polymeric composites inoculated with T. pinophilus changed their 

colour and weight compared to the similarly treated but noninoculated specimens (control). The highest weight 

loss of polymeric composites was observed when T. pinophilus was grown at 26 ºC and 37 ºC and it varied 

between 24.2ī43.8 % and 33.2ī44.3 % respectively. Polymeric composite with grain mill waste as filler (3) 

showed the greatest weight loss at 26 ºC and 37 ºC which was 1.95 and 2.24 times greater than control. The 

lowest weight loss at 26 ºC and 37 ºC was observed for the sample of polymeric composite 2 and 1 respectively. 

Weight loss of polymeric composites was quite similar under pH 4ī8. Specimen without filler (0) showed the 

highest weight loss at all pH levels except pH 7 and it varied between 39.2ī41.9 %. The lowest weight loss at 

all pH levels except pH 7 was observed for the sample of polymeric composite 4 and it varied between 34.3ī35.2 

%. 

Conclusions: During this investigation we assessed that the degradative impact of T. pinophilus on 

polymeric composites depends on their chemical structure as well as temperature. However, the resistance of 

polymeric composites to T. pinophilus under different pH was quite similar and no significant differences were 

observed. 
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Abstract 

Birds specifity as reservoir and posibility to transmit tick-borne pathogens are still unclear. During the 

autumn migrations of 2016, 72 dead goldcrests were collected at Klaipǟda district in Lithuania. Total 67 hearts 

and 72 livers samples from dead birds were screened for the presence of epidemiologically important pathogens 

such as Borrelia spp., Anaplasma phagocytophilum and Babesia spp. Multiplex real-time PCR analysis was 

performed using msp2 gene for Anaplasma spp, 23S rRNA gene for Borrelia spp and 18S rRNA genes for 

Babesia spp. Anaplasma spp. were detected in 41,7 % (30/72) of screened birds. Among infected birds, 

anaplasmosis was detected in 20,9 % (14/67) of hearts and in 25 % (18/72) of livers samples. PCR products 

which was positive for Anaplasma spp. were sequenced and analyzed using the Mega software. Sequence 

analysis for msp2 gene showed that goldcrest was infected by A. phagocytophilum. None of examined samples 

were infected by Borrelia spp. and Babesia spp. These studies shown that goldcrest might be important for the 

dispersal of A. phagocytophilum in Lithuania territory. 
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Abstract 

Deer keds are a blood-sucking ectoparasites of the family Hippoboscidae. One of the species ï Lipoptena 

fortisetosa were analyzed by a nested DNA polymerase chain reaction (PCR) technique from moose (Alces 

alces) and roe deer (Capreolus capreolus). L. fortisetosa identification has been done using four primers CI-J-

1632, CI-N-2329, CI-J-1718, CI-N-2191. The present study is the first molecular identification of L. fortisetosa 

in Lithuania. The 16S rRNA sequences of L. fortisetosa in this study were 97 ï 99% identical to those in 

GenBank. L. fortisetosa individuals were examined for gram-negative bacteria Anaplasma phagocytophilum 

using four primers MAP4AP5, MSP4AP3, msp4f, msp4r. A. Phagocytophilum pathogen was not detected in 

these specimens. Studies prove that L. Cervi transmit A. Phagocytophilum (Buss et al., 2016, de Bruin et al., 

2015). This strong genetic relationship among L. fortisetosa and L. Cervi sequences suggest potential 

transmission among mammalian hosts by L. fortisetosa too. Although further studies are required to positively 

confirm L. fortisetosa as a biological vector of A. Phagocytophilum pathogen. 
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Abstract 

The bacteria belonging to the genus Bartonella are parasites of the red blood cells of wild and domestic 

mammals and also humans. The bacteria are mainly transmitted by haematophagous arthropods, such as fleas, 

lice, mites, or flies. Up to now, little notice has been given to prevalence of Bartonella spp. among the wild 

animals in Lithuania. It is known that bacteria Bartonella might not cause any symptoms and only influence 

minor organism changes. However, some species of pathogens might cause fatal consequences to infected 

mammals. 

Spleen and blood samples were collected from 75 red deer (Cervus elaphus) hunted in 2015 - 2017 in 

Lithuania and screened for Bartonella DNA. Bartonella DNA was detected by using primers complementary to 

the intergenic spacer (ITS) between the 16S and 23S rRNA genes, which is used for identification of different 

species of this genus. PCR product were loaded into a 1.5% agarose gel containing ethidium bromide and then 

visualized on a UV transilluminator. The PCR amplicons were purified and sequenced. The sequences of red 

deer isolates were edited and aligned with the ITS sequences from GenBank of other Bartonella species using 

program MEGA6. 

The multiple alignment was used to generate a phylogenetic tree. It indicated that the most red deer 

sequences were similar to Bartonella schoenbuchensis (6 out of 12). Other sequences were similar to B. capreoli, 

B. bovis. Our data confirm that Bartonella spp. can be found in red deer in Lithuania, and the prevalence of this 

pathogen is very high.  
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Abstract 

Cimicidae are a family of blood-sucking ectoparasites. Parasitic bugs of Cimicidae family are widespread 

in the world but their effects on the spread of pathogens have been poorly investigated. Oeciacus hirundinis L. 

are blood-sucking ectoparasites of swallows and martins (Hirundinidae). Every year when the birds return to 

the same nest, they increases the probability of survival of the parasite population and abundance. Ectoparasites 

actively proliferate, or on the host's death lack of food, are looking for new hosts. Nests in people's living 

environment is a threat because the parasites can enter the premises and parasiteze pets. The aim of this study 

was to identify infection of Bartonella species in parasitic bugs O. hirundinis using molecular tools. Bartonella 

DNA in samples was detected using a nested-PCR of the 16S-23S rRNA ITS region. A total 204 pools of O. 

hirundinis were tested. Bartonella DNA was detected in 19.6% pools. Sequence analysis of 16S-23S rRNA ITS 

region showed that sequences were identical or similar to B. schoenbuchensis. This study is the first detection 

of Bartonella species in swallow bugs O. hirundinis in Lithuania. 

Keywords: Oeciacus hirundinis, parasite, Bartonella, swallows. 
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Abstract 

Rickettsia are small, intercellular, gram-negative bacteria, which cause infectious diseases ï rickettsioses in 

many countries around the world. These patogens are transmitted to vertebrates, including humans by a variety 

of arthropod vectors such as ticks, fleas and mites. The aim of this study was to identify Rickettsia spp. infection 

in ectoparasites of wild mammals. In total 118 ectoparasites were collected (110 ticks and 8 fleas) from wild 

mammals (European hare, raccoon dog, European polecat, European badger and red fox). Rickettsia DNA was 

found in 14.4% (17/118) of ectoparasites. Ectoparasites collected from European polecat were not infected with 

Rickettsia spp. Rickettsia DNA were found in 23.1% (3/13) Dermocentor reticulatus ticks and 13.4% (13/97) 

Ixodes ricinus ticks, as well in 12.5% (1/8) fleas of Chaetopsylla globiceps species. Sequence analysis of the 17 

kDa protein coding gene fragment sequences showed that sequences are similar to R. helvetica and R. raoultii 

species. 

Keywords: Rickettsia, 17 kDa gene, ticks, fleas, Lithuania. 
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Abstract 

Bartonella is a small, pleomorphic, gram-negative bacteria. This bacteria species is known to cause a disease 

called bartonellosis. The disease may be transmitted by parasites such as ticks or fleas or by direct contact with 

the infected blood. The aim of this study was to determinate Bartonella spp. infection in ectoparasites of wild 

mammals. A total 118 ectoparasites were collected (8 fleas and 110 ticks) from 5 different species of wild 

animals. Bartonella DNA in samples was detected using a nested-PCR of the 16S-23S rRNA ITS region and 

two primer sets WIT-F/WIT-R (external primers) and Bh311-32F/LongITS-R (internal primers). A total 3.39 

% (4/118) tested ectoparasites were infected with the Bartonella pathogen. All Bartonella positive samples were 

sequenced. Sequence analysis of the 16S-23S rRNR ITS region fragment sequinces showed that fleas were 

infected with B.hensellae and ticks with B.schoenbuchensis species. 

Keywords: Bartonella, ectoparasites, mammals, Lithuania. 
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Abstract 

For definition of biochemical gold leaching optimum temperature the Bolshevik deposit ore has been used. 

Ore was crushed till the size of grains of 0.074 mm. At the first stage ore was exposed to bioleaching, on the 

second gold extraction was made actually. The temperature regime was provided with cultivation and leaching 

both the first, and the second stage in thermostatic shaker (figure 15). Investigated temperature regimes were 

20, 30 and 40 Üʉ, ratio S: L = 1:1.5. Other conditions of experiments carrying out were similar the aforesaid. 

Dates to a considerable intensification of thiosulfate leaching process with rise in temperature. However 

temperature influence on the preprocessed by bacteria samples and not, is different. In the first case it is so 

strong that there are negative phenomena expressed in kinetic complications strengthening, leading to 

thiosulfate complexes destruction and to metal resedimentation about what speaks sharp decrease in gold 

extraction at 40Üʉ. Productive process basically goes at the first 24 hours. In this case it is necessary to reduce 

thiosulfate leaching duration to 8 - 12 hours. Process with bacterial preprocessing by association 2 is steadier 

against temperature differences. In control variants process goes in the classical way, i.e., rise in temperature 

leads to increase of gold extraction degree. 

The increase in temperature to 40Üʉ radically changes all picture: gold concentration by the end of 24 hour 

sharply falls at bioleaching whereas it essentially increases in control. Considering processes from the point of 

profitability view, power expenses for temperature 40Üʉ retain are higher, than 30Üʉ therefore biochemical 

process is more economic. 

Thus, rise in temperature considerably intensifies both biochemical and chemical processes of gold 

extraction of Bolshevik deposit ore. Optimum for biochemical thiosulfate leaching it is necessary to consider 

20-30Üʉ. Thus duration of process can be reduced till 8-12 hours. 
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Abstract 

In modern medicine, the issue of diagnosing diseases is very relevant. The necessary prevention and drug 

therapy on the early stages of the disease can be very effective in fighting for the life and health of the patient. 

Viral and infectious diseases, diseases of the thyroid gland, as well as many other diseases in himan 

medicine and veterinary medicine, are already diagnosing. Currently widely used such immunodiagnostic 

methods as indirect hemagglutination (RNGA), enzyme immunoassay (ELISA), radial immunodiffusion (RID), 

neutralization reaction on cell culture (PH), etc. However, these methods are limited, namely, the lack of rapidity 

and simplicity in the formulation of the reaction, stability in the design and storage of drugs, long-term 

suitability, the necessary sensitivity and specificity, reproducibility from batch to batch, etc.In the modeling of 

various diagnostic systems are used some conjugates which consist of a polymer particle that contains on its 

surface specific bio-ligands capable of affinity binding to a detectable component (antigen, antibody). Its 

immobilization with the carrier will have a random character, which will significantly affect the immune activity 

of the biomolecule. Therefore, it was proposed to immobilize gold nanoparticles on the antibody surface in 

various concentrations to select the optimal conditions for conjugate creation. It is assumed that, due to their 

small size, they will not block the active centers of proteins. The objectives of this stage of work on diagnostic 

test systems were: 1. Preparation of gold nanoparticles with a narrow size distribution. 2. Creation of the 

"nanoparticle-AT1" conjugate (AT1 - antibody to the human thyroid gland thyroglobulin protein). 

Materials and methods. Gold nanoparticles were obtained by reduction with tannin from a gold salt (details 

in article). The size of the gold nanoparticles was determined using an innovative analyzer based on the cross-

correlation spectroscopy method - NANOPHOX Sympatec GmbH. The nanoparticle size was about 30 nm. To 

obtain the conjugate, gold nanoparticles were mixed with antibodies to thyroglobulin at various concentrations. 

These conjugates were studied using the Transmitting Electron Microscope (TEM) JEOL JEM-2100. The photo 

shows the formation of conjugates by immobilizing the nanoparticle onto the surface of the protein. It is planned 

to continue work on diagnostic test systems in the future. 
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Abstract 

Currently, nanomaterials and nanotechnology have been extensively applied worldwide due to their 

physico-chemical properties. Engineered nanomaterials are under interest for their positive impact in improving 

many final products, including consumer products, pharmaceutics, cosmetics, transportation, energy and 

agriculture etc. Nanoparticles (NPs) are also actively utilized for a wide range of applications within plant 

investigations. As a result, nanomaterials have received a particular attention in the topic concerning 

nanomaterial safeness to the environment. Plants are significant integral part of ecological system and it is 

important to understand the influence of different NPs and their interaction with plant organisms. A large 

number of various experiments related to the effects of different NPs on plant growth and development are 

described. Also, possible mechanisms of plant response to NPs are presented, however, still is a need for more 

experiments and knowledge for better understanding of changes in plant cell mechanisms. In the present study, 

plant tissues of rucola (Eruca sativa Mill.) grown on hydroponics with different concentrations of NPs were 

utilized for miRNA quantification using qPCR. The results showed changes in miRNA activity in rucola under 

NP stress influence. Obtained new and more accurate knowledge can lead to developing of methods for plant 

species-specific resistance regulation against particular pathogens. This work was supported by DU internal 

grant No 14-95/13 
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Abstract 

Rotifers (Rotifera) are freshwater microscopic multicellular organisms, abundant in various water bodies. 

Rotifers are an important part of the freshwater zooplankton; they can be used as indicators of water quality. 

Due to their fast and easy growth, they are perfect model organisms in various researches. There are around 

1350 rotifer species in Europe, 300 of them are found in Lithuania. During this study, distribution and diversity 

of rotifers were investigated in three different water bodies of Kaunas, with respect to water chemical 

composition, seasonality and microfauna. Epiphytic and planktonic rotifers were collected, with total number 

of 694 specimens. Collected samples revealed 13 species of rotifers, which belong to 17 genera and 9 families: 

Asplanchidae, Bdelloidea, Branchionidae, Collochetidae, Dicranophiae, Lecanidae, Lepadellidae, Synchaetidae 

and Trichocertidae. The largest diversity (11 genera) of rotifers has been observed in standing water pond 

(Kaunas Botanical garden). Philodina sp. rotifers (Bdelloidea) were the most common genus in ponds and Neris 

river. Stagnant water and temperature of the water were the main factors that determined the variety of rotifers. 
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Abstract 

The myriapods and pseudoscorpiones, contain approximately 16,000 and 3000 described species 

respectively. Although these arthropods play an important ecological role in most terrestrial ecosystems, little 

is known about their diversity and biology compared with other arthropod groups. Most pseudoscorpiones are 

small and have cryptic habits, therefore they are rarely detected and often overlooked. In contrast to larger 

arthropod orders, there are few specialists dedicated to their research, thus they are many insufficiently known 

areas in Europe. Lithuania being one of them. Up till now only one species of pseudoscorpion, Neobisium 

carcinoides is recorded living in Lithuania (Tamutis 2011).  

The aim of this study to supplement the data about diversity and distribution of myriapods and 

pseudoscorpiones in some regions of Lithuania. These arthropods were collected on 2016 ï 2017 in Kaunas, 

Jonava and Ġilutǟ regions, by hand and/or sampling soil/litter from 30 cm2 quadrats fields in study sites. The 

material collected was identified and stored in 70% ethanol.  

10 diplopods, 5 centipedes and 1 species of genus Symphyla together with three pseudoscorpiones species: 

Chtonius tetrachelatus (fam. Chtoniidae), Microbisium brevifemoratum (fam. Chernitidae), and Dinocheirus 

panzer (?) and (fam. Neobisidae). were identified.  
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Abstract 

The monitoring of Erysiphaceae pathogens was carried out during the year of 2009ï2017 at city greeneries 

in Lithuania. Ornamental plants of 35 genus, 48 species, and 11 varieties were examined. Street greeneries were 

identified to have powdery mildew fungi, the agent of leaf diseases of 3 genera, 5 species; recreational 

plantations ï fungi of 3 genera and 9 species. Pathogens most harmful are on plants of Acer L., Berberis L., 

Caragana L., Quercus L. The agent of Erysiphe R. Hedw. ex DC genus powdery mildew was mostly violent as 

follows: on Euonymus europaea L.ï Erysiphe euonymi DC, on Aesculus hippocastanum L. ï Erysiphe flexuosa 

(Peck) U. Braun & S. Takam., on Spireae arguta Zabel and S. latifolia (Aiton) Borkh. ï Erysiphe penicillata 

(Wallr.) Link, on Caragana arborescens Lam.ï Erysiphe palczewskii (Jacz.) U. Braun & S. Takam., on Syringa 

vulgaris ï Erysiphe syringae. Plants growing at recreational greeneries that suffered the strongest injuries were 

as follows: Erysiphe alphitoides (Griffon & Maubl.) U. Braun & S. Takam. (average damage grade ï from 1.4 

till 4 on Quercus robur L.; Sawadaea bicornis (Wallr.) Homma (3.33 grades), has injured Acer ginnala Maxim.; 

Sawadaea tulasnei (Fuckel) Homma (grade 1ï3.3) ï on Acer platanoides L.; Podosphaera pannosa (Wallr.) de 

Bary (1.27ï1.54) injured Rosa spp. The rare species in Lithuania of Phyllactinia fraxini (DC.) Fuss were 

detected on Fraxinus excelsior L. (1.17ï1.5 grades). Erysiphaceae agents of 3 genus, 5 species were detected 

on plants of 5 genus, 6 species and 1 variety grown at protected green plantations; fungi of 3 genera, 9 species 

were detected on plants of 8 genera, 13 species grown at recreational plantations. 
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Abstract 

Small rodents are important hosts for various species of ectoparasites and are considered reservoir hosts for 

several vector-borne pathogens. The prevalence of vector-borne bacterial pathogens Borrelia spp., Rickettsia 

spp., Anaplasma phagocitophilum, Bartonella spp. and protozoan parasites Babesia spp. in different species of 

small rodents were investigated during 2006ï2016. Small rodents of 9 species (Apodemus flavicollis, A. 

agrarius, Mus musculus, Micromys minutus, Myodes glareolus, Microtus oeconomus, M. agrestis and M. 

arvalis) were captured in different locations of Lithuania. DNR was extracted from the ear, spleen and urine 

bladder samples of small rodents. Different genome regions of pathogens were amplified with subsequent 

sequencing of fragments obtained during PCR amplification. The overall prevalence of Borrelia spp. in rodent 

was 25%, Rickettsia spp. - 34.5 %, Bartonella spp. - 23.7% and Babesia spp. - 6%. Sequence analysis of DNA 

from positive samples indicated the presence of two Borrelia species Borrelia afzelii from the Borrelia 

burgdorferi s. l. complex and Borrelia miyamotoi belonging to the relapsing fever group, Rickettsia helvetica, 

Bartonella grahamii, B. taylorii, Bartonella sp. belonging to the Bartonella rochalimae group, and Babesia 

microti. The findings of our study demonstrated the importance of small rodents as potential reservoirs of these 

zoonotic pathogens in Lithuania. 

This research was partly supported by the European Social Fund under the No. 09.3.3-LMT-K-712-03-0027 

ñDevelopment of Competences of Scientists, other Researchers and Students through Practical Research 

Activitiesò measure. 

Keywords: Borrelia, Bartonella, Rickettsia, Babesia, rodents 
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Abstract 

Two sibling species, Leptidea sinapis and L. juvernica, occur sympatrically in Lithuania. Only a few papers 

dealing with Leptidea species distribution in Lithuania have been published during the past 15 years. The 

purpose of our research is to examine intra- and interspecific genital measurement variations in L. sinapis and 

L. juvernica and to report new distributional records for L. juvernica from Lithuania. The butterflies were 

collected at 13 localities in 10 administrative districts of Lithuania from 2005 to 2010. Our study has shown 

that morphological approach based on measurements of length of phallus and saccus in the male genitalia, and 

length of ductus bursae in the female genitalia can be used for separating the specimens of Leptidea collected 

in Lithuania. Since 2004, L. juvernica was considered as rare species in Lithuania, but our findings suggest that 

L. juvernica can be widespread in the country. The examined material yielded new distributional records of L. 

juvernica at 9 new localities in 7 administrative districts of Lithuania. We expect the species to occupy far more 

sites than have been recorded until now.  
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Abstract 

Recently ca. 40 % of the European Union (EU) area is agricultural land and thus mainly used for production 

of food and raw materials. Moreover, increasing agricultural land use intensity caused the deterioration of the 

environmental conditions of agro habitats. 

This study was aimed of to evaluate species indicator values response to spatial gradient of environmental 

(light, L; moisture, F; nitrogen, N, and temperature, T) indices in different agrohabitats (in crop fields and their 

boundaries of conventional, IF and organic farming, OF) by applying Ellenberg scale (1974) of species indicator 

values available for Central Europe. The analysis was performed in previously enumerated habitats located the 

Training Farm of Aleksandras Stulginskis University, Central Lithuania. In addition, established species were 

grouped into 6 groups accordingly to plant life form. In a spatial approach, Multiple Correspondence Analysis 

(MCA) was applied to analyze the pattern of relationships between species indicator values and environmental 

conditions in six different agrohabitats. Variation of N-values (ranging between 2-9 and x point) observed the 

highest between ecological gradients, thus indicated the widest spatial dispersion of soil N deposition in habitats. 

In this approach, the N-gradient was followed by F-gradient. The presence of species peculiar with medium 

indicator values (L 5-L6, F4-F5, N5-N6, T4-T5) suggests the IF crop habitats being more friendly for 

mezophytes establishment. Hence, crop and margin habitats in organic farm possess wider environmental 

gradient ensuring higher phytodiversity here. 

Keywords: indicator value, habitats, MCA 
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Abstract 

Identification and implementation of land use and soil management practices which create a positive 

agricultural soil/ecosystem carbon budged and restore soil quality is specific challenge worldwide. Moreover, 

soil carbon sequestration is almost only negative emission technologies which are readily available at a low cost 

and crop rotation is one of those. The objective of this investigations was to compare the effect of different crop 

rotations and Rye monocultures as well as fallow on soil organic carbon. 

Long - term field experiment was established in 1966 at the Experimental Station of Aleksandras Stulginskis 

University. 9 different crop rotations were arranged in time and space. In addition, Corn and Rye monocultures 

as well as Continuous bare fallow were included as control treatment. Soil - Calc(ar)i- Endohypogleyic Luvisol. 

Investigation were carried out in 2015. Soil samples were taken in different crop rotations in 0-20 cm depth and 

soil organic carbon was determined spectrophotometric method. 

Winter wheat is grown in Cereal, Field with raw crops and Norfolk crop rotations. The highest organic 

carbon content was found in winter wheat crop in Norfolk crop rotation. Cereal crop rotation has an organic 

carbon content of less than 1.1 to 1.2 times compared to other crop rotations. Winter rye crops are grown in 

Intensive , Field with raw crops, For green manure and Three course crop rotations, as well as Winter rye 

monoculture. In winter rye crops, the highest amount of organic carbon was observed in Intensive and Field 

with raw crops crop rotations. The lowest in For green manure and Three course crop rotations. Barley crops 

are grown in Intensive, Cereal, Field with raw crops, For green manure, Norfolk and Fodder crop rotations. The 

highest organic carbon content was found in Norfolk and Fodder crop rotations compared to other crop rotations. 

The least organic carbon content was found in Intensive crop rotation. Similar amounts of organic carbon was 

also found in Cereal and For green manure crop rotations.Soil organic carbon in Continiuos bare fallow obtained 

two times less comparing with oher investigated crop rotations. Bare fallow without farmyard manure 

application mostly decreased soil productivity.Crop rotation design in modern agriculture persist as one of major 

instruments for soil organic carbon managements and sustainable intensification. 
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