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Aim: to assess changes of products of Cyclin D1 protein 
in lymphocytes of peripheral blood of Chernobyl clean-
up workers as remote results of the action of ionizing 
irradiation.    
Methods: there were examined 120 Chernobyl clean-up 
workers in the remote period after radiation exposure 
and 45 persons of the control group. For assessing mi-
togen-induced levels of Cyclin D1, the micro-method of 
cultivating erythrocytes of whole blood was used. The 
quantitative assessment of the spontaneous and mito-
gen-induced levels of Cyclin D1 in lymphocytes of pe-
ripheral blood (PB) was realized using the reagents 
FITC Mouse Anti-Human Cyclin D1 Antibody Set (BD, 
USA) by the method of flow cytometry. 
Research results: there was determined the dose-depen-
dent increase of the spontaneous level of Cyclin D1 in 
PB lymphocytes of Chornobyl clean-up workers. High 

values of the parameter were established in the subgroup 
of Chornobyl clean-up workers, irradiated in the diapa-
son of doses as 500–1000 mSv. Maximal values of Cyclin 
D1 level in PB lymphocytes were observed in Chornobyl 
clean-up workers at exacerbation of the bronchial-pul-
monary pathology, bronchial asthma in anamnesis and 
in reconvalescents of acute radiation sickness with the 
radiation doses D≥500 mSv. After mitogen stimulation 
of lymphocytes, there was noted the decrease of Cyclin 
D1 level in the group of Chornobyl clean-up workers and 
the increase in persons of the control group. 
Conclusions: the research revealed the differences in 
products of Cyclin D1 in PB lymphocytes of Chornobyl 
clean-up workers and persons of the control group.  The 
revealed changes of the spontaneous and mitogen-in-
duced levels of Cyclin D1 in PB lymphocytes of Chor-
nobyl clean-up workers with the somatic pathology re-
flect disorders in regulation processes of proliferation 
and cellular cycle. The obtained data add ideas about 
mechanisms of the radiation-induced disorder of the cel-
lular cycle that may be a manifestation of genome insta-
bility and become a trigger factor of carcinogenesis in 
the remote period after radiation exposure
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The aim of our study was to research the connection be-
tween the flower structure and the duration of flowering 
of Calluna vulgaris (L.) Hull and its cultivars. Our tasks 
were to investigate the flower structure of bud bloomers 
and double-flowered Calluna vulgaris (L.) Hull cultivars, 
to compare it with the structure of C. vulgaris flower; 
to analyze the data of phenological observations of  
C. vulgaris and its 10 cultivars flowering phase during 
2015–2018.
The methods were phenological observations and micro-
scopic examinations. 
Results. Common features for C. vulgaris and cultivars 
concerning to their flowering are racemose inflorescenc-
es, an arrangement of flowers, acropetal succession. The 
flower structure of ‘Dirry’, ‘Mullion’, ‘Golden Carpet’, 
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‘Winter Red’ is similar to that of C. Vulgaris. Among this 
group, ‘Winter Red’ finishes blooming the first and ‘Dir-
ry’ is the last due to its compound inflorescence. An in-
creased number of petals, full sterility and long flowering 
period characterize flowers of double-flowered cultivars. 
Bud bloomers ‘Alicia’, ‘Bonita’ belong to f.  diplocalyx 
Jansen. They are characterized by different flowering 
periods. ‘Alicia’ blooms the longest (85±7 days) among 
investigated C. vulgaris cultivars and ‘Bonita’ blooms 
about 53 days.
Conclusions. C. vulgaris cultivars that have the same 
flower structure as species begin to bloom, as well as 
common heather, in the third decade of July. The dura-
tion of C. vulgaris cultivars flowering period depends 
also on the peculiarities of the inflorescence structure. 
Therefore, in order to predict the duration of cultivars 
flowering, it is necessary to study the features of their 
inflorescences structure. Double-flowered cultivars are 
worth to be used more often in gardening due to their 
high decorativeness and long flowering period. The issue 
of preserving the color of bud bloomers flowers needs 
further research. When using the cultivars of C. vulgaris 
with different types of flowers and duration of flowering, 
we can create landscapes of high and long decorative 
features
Keywords: Calluna vulgaris, cultivar, flower, corolla, ca-
lyx, bloom, decorative features

References 

1. Kurlovich, T. V. (2016). Morfobiologicheskie oso-
bennosti i dekorativnye kachestva belorusskih sortov vereska 
obyknovennogo Calluna vulgaris (L.) Hull) [Morphobiologi-
cal features and decorative qualities of Belarusian varieties of 
common heather (Calluna vulgaris (L.) Hull)]. Floriculture: 
history, theory, practice. Minsk: Konfido, 262–265. 

2. Wilson, D. (2016). Bud bloomers: a brief overview. 
Heather News Quarterly, 39 (1), 4–6. Available at: http://
www.heathsandheathers.com/CHS/HNQWinter20162.pdf

3. Calluna cultivars list of Heather Society. Avail-
able at: https://www.heathersociety.org/category/heathers/
calluna-heathers

4. Schröder, J. (2005). The explosion of bud-flower-
ers. Heathers: yearbook of the Heather Society, 2, 17–18. 
Available at: http://www.heathsandheathers.com/CHS/HN-
QWinter20162.pdf

5. Borchert, T., Eckardt, K., Fuchs, J., Kruger, K., 
Hohe, A. (2009). «Who’s who» in two different flower types 
of Calluna vulgaris (Ericaceae): morphological and molec-
ular analyses of flower organ identity. BMC Plant Biology, 
9 (1), 148. doi: http://doi.org/10.1186/1471-2229-9-148 

6. Behrend, A., Borchert, T., Müller, A., Tänzer, J., 
Hohe, A. (2012). Malformation of gynoecia impedes fer-
tilisation in bud-floweringCalluna vulgaris. Plant Biolo-

gy, 15 (1), 226–232. doi: http://doi.org/10.1111/j.1438-
8677.2012.00619.x 

7. Behrend, A., Borchert, T., Hohe, A. (2015). “The 
usual suspects”- analysis of transcriptome sequences re-
veals deviating B gene activity in C. vulgaris bud bloomers. 
BMC Plant Biology, 15 (1), 8. doi: http://doi.org/10.1186/
s12870-014-0407-z 

8. Jansen, J. (1935). Over eenige in ons land aan-
getroffen vormen van Calluna vulgaris. Nederlandsch 
kruidkundig archief. Serie 3, 45, 126–128. Available at: 
http://natuurtijdschriften.nl/download?type=document& 
docid=548950

9. Volod’ko, I., Lunina, N., Svitkovskaya, O., Gay- 
shun, V., Ryzhenkova, Yu. (2009). Opyt pervichnoi intro-
dukcii dekorativnyh rastenii aborigennoi flory Belarusi 
[The experience of the primary introduction of ornamental 
plants of the native flora of Belarus]. Taras Shevchenko Na-
tional University of Kyiv Bulletin. Introduction and Con-
servation of Plant Diversity, 19-21, 59–61.

10. Sannikov, S. N., Petrova, I. V., Cherepanova, O. E.  
(2016). Al’ternativnye gipotezy proishozhdenija vereska 
Calluna vulgaris (L.) Hull [Alternative hypotheses of the 
origin of heather Calluna vulgaris (L.) Hull]. Eco potential, 
2 (14), 28–40.

11. Kokhno, M. A. (Ed.) (2002). Dendroflora Ukrai- 
ny. Dykorosli kultyvovani dereva i kushchi. Pokrytonasinni 
[Dendroflora of Ukraine. Wild cultivated trees and shrubs. 
Angiosperms]. Kyiv: Fitosotsiotsentr, 317.

12. Yezhel, I. M. (2014). Vydy rodyny Ericaceae 
Juss. Pravoberezhzhja Polissia Ukrai’ny: ekologo-morfo-
logichni osoblyvosti, perspektyvy vykorystannia [Species 
of Ericaceae Juss. of Right Bank of the Polissya of Ukraine: 
ecological and morphological features, prospects of use]. 
Kyiv, 200.

13. Yezhel, I. M. (2012). Zalezhnist’ biometrychnyh 
pokaznykiv Calluna vulgaris (L.) Hull (Ericaceae Juss.) vid 
kyslotnosti g’runtiv na Pravoberezhnomu Polissi Ukrai’ny 
[Dependence of Calluna vulgaris (L.) Hull (Ericaceae Juss.) 
biometric indicators of soil acidity on the Right Bank Polis-
sya of Ukraine]. Taras Shevchenko National University of 
Kyiv Bulletin. Introduction and Conservation of Plant Di-
versity, 30, 19–22. 

14. Lapin, P. I. (Ed.). (1975). Metodika fenologich-
eskikh nablyudeniy v botanicheskikh sadakh SSSR [Meth-
ods of phenological observations in USSR botanical gar-
dens]. Moscow, 27. 

15. Zyman, S. M., Mosiakin, S. L., Bulakh, O. V., 
Tsarenko, O. M., Felbaba-Klushyna, L. M. (2004). Iliustro-
vanyi dovidnyk z morfolohii kvitkovykh Roslyn [Illustrat-
ed reference book on the morphology of flowering plants]. 
Uzhhorod: Medium, 156.

16. Veremchuk, O. A., Moiseev, D. V. (2014). Makro- 
i mikroskopicheskie priznaki pobegov vereska obyknoven-



Scientific Journal «ScienceRise:Biological Science»                                                                                         №2(17)2019

34 

nogo i ih proiavliaemost’ pri razlichnoi stepeni izmel’chen-
nosti [Macro and microscopic features of shoots of common 
heather and its manifestation with varying degrees of grind-
ing]. Pharmacy Bulletin, 3 (65), 49–54. Available at: https://
elibrary.ru/item.asp?id=22586321

-------------------------------------------------------------

DOI: 10.15587/2519-8025.2019.168500
POLYMORPHISM OF GENE HEMAGGLUTININ 
AND ITS INFLUENCE ON THE PROPERTIES OF 
INFLUENZA VIRUS A H1N1 AND H7N9 STRAINS

p. 14-17

Semen Buriachenko, Postgraduate Student, Department 
of Poultry Diseases, National Science Center Institute of 
Experimental and Clinical Veterinary Medicine NAAS 
of Ukraine, Pushkinska str., 83, Kharkiv, Ukraine, 61023
E-mail: semenb837@gmail.com
ORCID: http://orcid.org/0000-0002-3515-1621

Borys Stegniy, Doctor of Veterinary Science, Professor, 
Academician of the National Academy of Agrarian Sci-
ences of Ukraine, Head of Laboratory, Laboratory for the 
Study of Viral Poultry Diseases, National Science Center 
Institute of Experimental and Clinical Veterinary Med-
icine NAAS of Ukraine, Pushkinska str., 83, Kharkiv, 
Ukraine, 61023

Influenza virus A is a causative agent of zoonotic and an-
throponosis diseases. Virulence and contagious proper-
ties of the influenza virus are dependent on the presence 
of hemagglutinin. The membrane glycoprotein hemag-
glutinin has an important part in the adhesion and in-
vasion of the influenza virus to the cell, as well as in 
the formation of immunity of the host organism. Hemag-
glutinin forms pandemic properties of influenza strains. 
Systematics and characterization of the influenza virus 
strains are based in particular on the type of hemagglu-
tinin. The most contagious strains of the influenza A vi-
rus are strains H1N1 and H7N9. Polymorphism of hem-
agglutinin and its effect on the properties of influenza 
strains makes it relevant to study its variability.
The aim of the study. The purpose of the study was to de-
termine the polymorphism of the hemagglutinin encod-
ing gene of strains of the influenza A H1N1 and H7N9 
strains, to determine its effect on the polymorphism of 
the amino acid sequences of hemagglutinin and the prop-
erties of the strains by bioinformatic research methods.
Materials and methods. The nucleotide sequences of 
hemagglutinin of influenza A H1N1 and H7N9 strains 
and products of its translation were analyzed by cluster 
analysis. The properties of hemagglutinin were defined 
by determining its domains. 

Results and discussion. As a result of the study, the poly-
morphism and genetic distances between the alleles of 
the gene encoding hemagglutinin of the influenza virus 
have been calculated and its translation has been car-
ried out. The polymorphism and amino acid distances 
between the products of its translation were detected; a 
comparative analysis between the nucleotide and amino 
acid sequences was performed. The influence and effect 
of synonymouscodons in the nucleotide sequences of the 
alleles of the hemagglutinin encoding gene on the hem-
agglutinin polymorphism was shown. The domains of the 
test samples of hemagglutinin were identified.
Conclusions. As a result of studies, the absence of the in-
fluence of the polymorphism of the hemagglutinin encod-
ing gene on the hemagglutinin polymorphism was shown. 
The absence of the effect of polymorphism on the amino 
acid sequences of hemagglutinin of influenza A H1N1 
and H7N9 strains, as well as on the domain composition 
and, thus, on the properties of strains was determined
Keywords: polymorphism, hemagglutinin, Influenza A 
virus, H1N1, H7N9, cluster analysis
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The Shabolatsk liman is situated in the Southern-Western 
Black Sea side and relates to the type of semi-open, sa-
line-water liman-lagoons. 
Since the middle ХХ century essential changes have oc-
curred in the liman hydroecosystem that resulted in the 
essential transformation of the basin biota. 
The aim of the study was in revealing changes in the 
spatial distribution, dimensional-mass and age structure 
of the population of dab gloss Platichthys luscus in the 
Shabolatsk liman. 
The composition and population structure of ichthyo-
cenosis of Shabolatsk liman, bio-ecological character-
istics of most mass types of fish on the example of dab 
gloss were studied. 
The studies of the spatial distribution of the population 
of dab gloss Platichthys luscus in the Shabolatsk liman 
demonstrated that gloss fattens along the whole liman 
water area, but in the autumn-winter period concen-
trates in the deep-water saline Southern-Western part of 
the liman. 
The conducted studies of the dimensional-mass and age 
structure of the Platichthys luscus population in the 
Shabolatsk liman allowed to establish that the popula-
tion was presented by five age groups like in the previous 

period, but the share of fishes of the older age decreased. 
Dimensional-mass indices and fatness of dab decreased. 
It has been established, that the loss of the essential share 
of the spawning herd in 1992, desalination and worsen-
ing of the fodder base resulted in the stable depression of 
the dab population in liman in the following years. 
Taking into account food inclinations of Platichthys lus-
cus (the base of gloss nutrition is mollusks, cancroids 
and fish (gobies and silversides)), at forming the poly-
culture in the Shabolatsk liman, dab gloss may be rec-
ommended as one of main consumers of zoobenthos that 
doesn’t come in food competition with other fish types
Keywords: Shabolatsk liman, ichthyocenosis formation, 
dab gloss, population, fatness, mass
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The probiotic preparations, used in rabbit breeding, con-
tain bacteria, isolated from various econiches. Therefore, 
these drugs are universal and recommended for different 
types of animals. One of the ways to increase the effec-
tiveness of probiotics, used in breeding rabbits is the se-
lection of strains of biologically active representatives 
of the obligate microflora of the gastrointestinal tract of 
these animals.
Purpose. Identify lactic acid bacteria, isolated from the 
gastrointestinal tract of a rabbit, promising for the cre-
ation of probiotic preparations. Investigate antibiotic re-
sistance of the most biologically active isolates.

Methods. The identification of lactic acid bacteria to the 
genus Lactobacillus was carried out according to gener-
ally accepted methods. Molecular genetic identification 
was performed using a polymerase chain reaction. For 
the most promising strains, the sensitivity to antibiotics 
was studied using the disco-diffusion method and the 
minimum inhibitory concentration of antibiotics, which 
completely retarded the growth of bacteria.
Results. 250 bacterial isolates, isolated from the gas-
trointestinal tract of rabbits were identified to the Lac-
tobacillus genus, 10 most active of which were select-
ed for the further work. It has been established, that  
40 % of selected isolates of lactic acid bacteria are ca-
pable of fermenting arabinose, dulcite; 50 % beckon-
ing; 70 % sorbitol; 80 % – mannose, fructose; 90 % – 
lactose; 100 % – galactose, maltose, sucrase, glucose;  
20 % – raffinose. Molecular genetic studies have estab-
lished that the isolate Lactobacillus sp. 13/2 does not 
have genes typical for L. acidophilus and L. helveticus 
species. It has been found, that the lowest value of the 
minimum inhibitory concentration of antibiotics of the 
studied isolates was revealed to prolonged-action peni-
cillins, which act bactericidally, disrupting the synthesis 
of the bacterial cell wall. The highest is for ampicillin, 
which is active against gram-positive bacteria that are 
affected by benzylpenicillin. The results indicate the ab-
sence of acquired antibiotic resistance. However, isolate 
L-13/2 showed resistance to oxacillin, kanamycin, strep-
tomycin, nalidixic acid.
Findings. According to a complex of morphological, cul-
tural, and physiological and biochemical properties, the 
ten most active isolates of lactic acid bacteria, isolated 
from the gastrointestinal tract of rabbits, of 250 ones are 
previously assigned to phylogenetic groups: L. acidophi-
lus, L. lactis, L. casei, L. plantarum. For use the selected 
isolate Lactobacillus sp. 13/2 as a basis for the probiotic 
preparation, it is necessary to use additional identifica-
tion methods to determine the species.
It has been established, that the studied isolates as a 
whole did not exhibit antibiotic resistance. Perspective 
isolate Lactobacillus sp. 13/2 was resistant to some an-
tibiotics. Therefore, there is a need to study in greater 
detail the antibiotic resistance of the isolate under study 
in order to exclude the possibility of horizontal transfer 
of resistance genes
Keywords: lactic acid bacteria, probiotics, rabbits, an-
tibiotic resistance, identification, polymerase chain re-
action
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