
Scientific Journal «ScienceRise:Biological Science»                                                                                         №3(6)2017

42 

DOI: 10.15587/2519-8025.2017.103887

FUNCTIONAL STATUS OF PITUITARY-OVARIAN SYS-
TEM IN MATURE RATS UNDER LONG-TERM IMPACT OF 
HEAVY METALS AND NON-HORMONAL CORRECTION

p. 4-7

Natalia Hryntsova, PhD, Associate Professor, Department of Nor-
mal Anatomy, Medical Institute Sumy State University, Sanatorna 
str., 31, Sumy, Ukraine, 40018
ORCID: http://orcid.org/0000-0002-6713-7533 

Anatoliy Romanyuk, MD, Professor, Head of department, Depart-
ment of pathologic anatomy, Medical Institute Sumy State Universi-
ty, Sanatorna str., 31, Sumy, Ukraine, 40018
E-mail: pathomorph@gmail.com

Aim of the research is the study of functional features of the pitu-
itary-ovarian system of female rats under the long-term influence of 
the combination of low doses of salts of heavy metals and non-hor-
monal correction by vitamin E. 
Materials and methods. The experimental study was carried out 
on 30 white mature female rats with the mass 200–230 g, age 5–7 
months that during 30, 60 and 90 days respectively underwent the 
microelementosis modeling. The animals received ordinary drink-
ing water, saturated with the combination of salts of heavy metals: 
zinc (ZnSO4·7H2O) – 5 mg/l, copper (CuSO4·5H2O) – 1 mg/l, iron 
(FeSO4) – 10 mg/l, manganese (MnSO4·5H2O) – 0,1 mg/l, lead 
(Pb(NO3)2) – 0,1 mg/l and chrome (K2Cr2O7) – 0,1 mg/l. The cor-
rection of revealed reconstructions in the pituitary-ovarian system 
was carried out using the non-hormonal corrector, vitamin E. The 
method of immune-enzyme method of the study (automatic chemi-
luminescent immune analysis) with the determination of luteinizing, 
follicles-stimulating hormones, progesterone, estradiol in peripher-
al blood serum of the studied animals was used. 
Results of research. The functional state of the hypophysis and 
ovary underwent functional reconstructions in the context of the 
course of general adaptive syndrome that has a certain dynamics of 
secretory changes and phases. The level of luteinizing hormone in 
blood serum of intact rats and experimental animals on 30, 60 and 
90-the day of the experiment remained practically stable and was 
<0,1 mIUn/ml. FSH concentration on 30 day in the rat organism 
increased in 2,09 times (р≥0,05), but at all following terms FSH 
level decreases to the indices of control animals. Progesterone lev-
el on 30-th and 60-th day of the experiment dynamically decreased, 
respectively in 2 times (р<0,001, t=13,77418) and in 2,44 times 
(р<0,001, t=9,838906) comparing with the control. On 90 day 
of the experiment progesterone content in blood serum of rats re-
mains less that the indices of control animals in 1,2 times (р<0,001, 
t=3,731171). Salts of heavy metals have the negative influence on 
estradiol secretion by ovary. On 30-th and 60-th day of the exper-
iment estradiol level decreases comparing with the indices of con-
trol animals in 3,44 times (р<0,001, t=75,43049). On 90-the day 
estradiol level increases in 1,34 times (р<0,001, t=10,0) comparing 
with the indices of animals of 60 day term of the experiment, re-
mains less than the indices of control animals in 2,56 times (р<0,001, 
t=44,41311). The use of vitamin E as a corrector positively influ-
ences the pituitary-ovary system. There is observed the increase of 
LH amount, circulating in blood by 41 %, and progesterone in 1,46 
times comparing with the indices of control animals. 
Conclusions. Salts of heavy metals cause the complex of negative 
changes, that lead to essential functional disorders in the adenohy-
pophysis and ovary of mature rats. The revealed reconstructions are 
in the direct dependence on the experiment terms, are characterized 

by the phased course of the general adaptive syndrome and deep 
imbalance in the work of the pituitary-ovary system. Antioxidant 
L-tocopherol revealed the reliable stress-protective effect on the 
course of the second phase of the estral cycle of mature female rats
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Aim – to establish changes on the surface of needles affected by 
insects and infected pathogens, to show its differences from healthy 
needles and establish appropriate patterns.
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Methods. Application of clear varnish on the surface of the needles 
with subsequent separation from reflection by adhesive tape. Further, 
the material was recorded with a light microscope equipped with a 
digital camera.
Result. It was found that the number of rows of stomata on the sur-
face of needles varies depending on the nature of the effect factor. 
Differences are also important at the juvenile and generative stage. 
There is a difference between the number of stomata on the outer 
and inner sides of the needle, and also the relationship between them.
Conclusions. Based on this experience, it can be said that the mor-
phology of the surface device of annual pine needles can serve 
as an indicator in determining the nature of biological damage 
to pine at different stages of development. The results also play 
an important role in understanding the mechanisms for protecting 
pine from pests and pathogens, and in developing a common adap-
tive strategy in plants
Keywords: Pinus L., needle surface, adaptation processes, surface 
needle response
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Aim: to establish typical features of ontogenetic and vitality struc-
tures of Scilla bifolia coenopopulations in different phytocenoses 
in the Sumy geobotanical region, to evaluate the dynamics of these 
structure types in the period 2015–2016 years.
Methods: Common geobotanical methods were used at the research. 
For the determination of ontogenetic spectrums of Scilla bifolia 
cenopopulations was used ANONS 6 non-commercial program, and 
for the determination of vitality spectrums and quality types of co-
enopopulations was used VITAL non-commercial program, elabo-
rated by Y.A. Zlobin. 
Result: ontogenetic spectrums of all studied Scilla bifolia coeno-
populations are bimodal by the one peak on juvenile or immature 
individuals and the other peak on young generative individuals. 
According to T.O. Rabotnov classification, all coenopopulations in 
2015 were invasive, and in 2016 P1 and P2 remained invasive and 
P3 became normal. According to L.O. Zhukova classification, all 
Scilla bifolia coenopopulations in both 2015 and 2016 represented 
the normal group, and according to L.V. Zhyvotovsky classification, 
they are all young, because ∆/ω ratio for the period of researches in 
Scilla bifolia coenopopulations corresponded to the diapason from 
0,06/0,20 to 0,18/0,52.
As to the vitality analysis of Scilla bifolia coenopopulations, two 
qualitative types of this variety coenopopulations are presented: 
prospering and balanced. 
The common feature of the vitality structure of all coenopopulations 
Scilla bifolia is rather low (up to 13 %) part of individuals of the mean 
(«b») vitality class. For coenopopulations P1 and P3 during two years 
is typical the predominance of high vitality (class «а») individuals.
Conclusions: within the Sumy geobotanical region the typical fea-
ture of Scilla bifolia coenopopulations is similar ontogenetic spec-
trums. Active renewal processes and intensive introduction in forest 
groups are inherent to them. 
Vitality structure of Scilla bifolia coenopopulations changes at the 
transfer from one phytocenosis to another. It is an evidence of re-
alization of the ability to adaptation and to adjustment to growth 
conditions
Keywords: Scilla bifolia, coenopopulations, ontogenetic structure, 
vitality structure, Sumy geobotanic region

References
1. Zlobin, Yu. A., Sklyar, V. G., Klimenko, A. A. (2013). 

Populyacii redkih vidov rasteniy: teoreticheskie osnovy i metodika 
izucheniya. Sumy: Universitetskaya kniga, 439.

2. Zlobin, Yu. A. (2009). Populyacionnaya ekologiya ras-
teniy: sovremennoe sostoyanie, tochki rosta. Sumy: Universitetska-
ya kniga, 263.

3. Kiyak, V. G. (2002). Osoblyvosty struktury y gittezdat-
nosty malyh populyaciy ridkisnyh ta endemichnych vydiv roslyn 



Scientific Journal «ScienceRise:Biological Science»                                                                                         №3(6)2017

44 

visokogyrya Karpat. Visnyk Lvivs’koho universytetu. Seriya biolo-
hichna, 29, 93–101. 

4. Zlobin, Yu. A. (1980). O neravnocennosty osobey v pop-
ulyaciyah rasteniy. Botanicheskiy zhurnal, 65 (3), 311–322. 

5. Rabotnov, T. A. (1960). Metody opredeleniya vozrasta i 
dlytelnosti zhizny u travyanistych rasteniy. Polevaya geobotanika, 
2, 249–262. 

6. Uranov, A. A., Serebryakova, T. I. (Eds.) (1976). Ceno-
populyacii rasteniy: osnovniye ponyatiya i struktura. Moscow: Nau-
ka, 216. 

7. Zhivotovskiy, L. A. (2001). Ontogeneticheskiye sostoy-
aniya,  effectivnaya  plotnost’  i  klassifikaciya  populyaciy  rasteniy. 
Ekologiya, 1, 3–7.

8. Zlobin, Yu. A. (1989). Teoriya i praktika ocenki vitalitet-
nogo sostava cenopopulyaciy rasteniy. Botanycheskyi zhurnal, 74 
(6), 769–781. 

9. Zhyl’yayev, G. G. (2005). Zhyznesposobnost populyaciy 
rasteniy. Lviv: NAN Ukrainy, 304. 

10. Kholodkov,  O.  V.  (2016).  Istoriya  fitopopulyaciynyh 
doslidzhen u shirokolystyanyh lisah Sumskogo geobotanichnogo 
okrugu. Naukoviy visnyk Skhydnoevropeyskogo natsionalnogo 
universitetu im. Lesi Ukrainky. Seriya: Biolohichni nauky, 7, 83–87. 

11. Sukhoy, I. B. (1986). Differenciaciya cenopopulyaciy 
rasteniy v shirokolystvennyh lesah Srednerusskoy vozvyshennosti 
(Ukrainskaya SSR). Sumy, 289.

12. Bashtovoy, N. G. (1989). Vitalitetnaya struktura ceno-
populyaciy traviyanistyh rasteniy v usloviyah antropogennyh nagru-
zok. Problemy ekologicheskogo vospitaniya naseleniya Sumshchiny. 
Sumy, 51–53. 

13. Bashtovoy, N. G., Sukhoy, I. B. (1990). Semennaya pro-
duktivnost’ nemoral’nyh trav v usloviyah rekreacii. Part. 1. Proble-
my issledovaniy ratcional’nogo ispol’zovaniya prirodnyh resursov 
Sumshchiny i ih izucheniye v shkole. Sumy, 77–82.

14. Bashtovoy, N. G. (1992). Cenopopulyacii traviyanistyh 
rasteniy shirokolystvennyh lesov v usloviyah rekreacionnyh nagru-
zok. In-t botaniki im. M. G. Kholodnogo. Kyiv, 24. 

15. Trocenko, V. I. (1994). Cenopopulyaciynyy analiz Orig-
anum vulgare L. na Pivnichnomu shodi Ukrayiny. Sumy, 24.

16. Sklyar, V. G. (1999). Populyaciynyy analiz pryrodnogo 
vidnovlennya shirokolystyanyh porid v umovah pivnichnogo shodu 
Ukrayiny. In-t botaniki im. M. G. Kholodnogo. Kyiv, 24.

17. Sklyar, V. G. (1999). Ocinka morfologichnoyi struktury ta 
zhittyezdatnosti populyaciy dribnogo pidrostu v riznyh lisorosllynnyh 
umovah Sumshiny. Biologichni nauky. Sumy: RVV SDPU, 50–57.

18. Andriyenko,  T.  L.,  Peregrym, M. M.  (2012).  Oficiyni 
pereliky regional’no ridkisnyh roslyn administratyvnyh terytoriy 
Ukrayiny (dovidkove vydannya). Kyiv: Al’terpres, 148. 

19. Smirnova, O. V., Toporova, N. A. (1987). Proleska si-
birskaya i dvulistnaya (Scilla sibirica и S. bifolia). Diagnozy i kly-
uchi vozrastnyh sostoyaniy lesnyh rasteniy. Efemeroidy. Moscow: 
MGPI, 35–41. 

20. Zlobin, Yu. A. (2012). Komp’yuternye programmy dlya 
analiza populyaciy rasteniy. Visnyk Sums’kogo nacional’nogo agrar-
nogo universitety. Seriya «Agronomiya i biologiya», 2 (23), 3–6.

21. Kovalenko, I. M. (2005). Struktura populyaciy domi-
nantiv  travyano-chagarnychkovogo yarusu v  lisovyh fitocenozah 
Desnyans’ko-Staroguts’kogo nacional’nogo pryrodnogo parku. 
Ontogenetychna struktura. Ukrai’ns’kyi botanichnyi zhurnal,  
62 (5), 707–714.

22. Gavrilova, M. N. (2008). Vitalitetnaya struktura ceno-
populyaciy nekotoryh kustarnikov v raznyh rayonah respubliki 
Mariy Yel. Vestnik Kazanskogo gosudarstvennogo agrarnogo uni-
versiteta, 7 (1), 106–111.

23. Sklyar, V. G. (2013). Dynamika vitalitetnyh parametriv 
lisoutvoryuval’nyh vydiv Novgorod-Syvers’kogo Polissya: teore-

tychni zasady ta sposoby ocynky. Ukrai’ns’kyi botanichnyi zhurnal, 
70 (5), 624–629.

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

DOI: 10.15587/2519-8025.2017.105062
ENVIRONMENTAL ASSESSMENT OF THE STATE OF 
ATMOSPHERIC AIR IN CONDITIONS OF DIFFERENT 
TECHNOLOGIES OF POULTRY PRODUCTION

p. 18-21

Olga Tertychna, PhD, Senior Researcher, Department of ecotoxi-
cology, Laboratory soil rehabilitation, Institute of Agroecology and 
Environmental Management, National Academy of Agrarian Sci-
ences of Ukraine, Metrolohichna str., 12, Kyiv, Ukraine, 03143
Е-mail: olyater@ukr.net
ORCID: http://orcid.org/0000-0002-9514-2858

Olena Bryhas, PhD, Department of ecotoxicology, Laboratory mon-
itoring of agricultural biological resources, Institute of Agroecology 
and Environmental Management, National Academy of Agrarian 
Sciences of Ukraine, Metrolohichna str., 12, Kyiv, Ukraine, 03143
Е-mail: brygas_o@ukr.net
ORCID: http://orcid.org/0000-0002-0133-1712

Larysa Svaliavchuk, Postgraduate student, Department of ecotox-
icology, Laboratory monitoring of agricultural biological resources, 
Institute of Agroecology and Environmental Management, National 
Academy of Agrarian Sciences of Ukraine, Metrolohichna str., 12, 
Kyiv, Ukraine, 03143
Е-mail: svaliavchuklarisa@ukr.net
ORCID: http://orcid.org/0000-0002-1852-1790

Nataliia Miroshnik, PhD, Department of dendrology and park 
learning, Institute for evolutionary ecology NAS Ukraine, SI «Na-
tional Academy of Sciences of Ukraine», Akademika Lebedyeva, 
str., 37, Kyiv, Ukraine, 03143
ORCID: http://orcid.org/0000-0003-3507-6585

Aim of research – the integral environmental assessment of atmo-
spheric air pollution with hydrogen sulfide, nitrogen and sulfur ox-
ides in zones of the intensive poultry farming and egg production. 
Materials and methods. The research was carried out in zones of 
location of poultry enterprises of broiler and egg production by vari-
ants: 
1. SPZ (sanitary-protection zone) – 50 m from poultry yards;
2. OD – 1 (observation district) 500 m beyond SPZ;
3. OD – 2 (observation district) 1700 m beyond SPZ;
4. Control 10 km from poultry enterprises.
Poultry enterprises are situated in Kyiv region in identical soil-cli-
mate conditions. The analysis of the content of aeropollutants 
NO2,SO2,,H2S in atmospheric air was realized using the gas analyzer 
604-342EH07-02 (“KSM – 05” LTD, 2013).
Results of research and their discussion. The results of the quan-
titative analysis of mean indices of physical-chemical analysis of 
NO2, SO2, H2S content for 2014–2016 were received. The content 
of NO2,,H2S in atmospheric testifies to the stable tendency to the ex-
ceed of the mean maximum allowable concentration (MACm.d.) and 
maximal one-time allowable concentration (MAC max), except the 
control AC. For the integral environmental assessment of the state 
of air environment in zones of industrial poultry farming was offered 
the index of atmosphere pollution (IAP) and the complex index of at-
mosphere air pollution (Ciap). For eggs production ƩIAP may be set 
in such a way in order to decrease: H2S(7,94)≥NO2(6,69)≥SO2(6,43). 
In zones of boiler production the other tendency of Ʃ IAP change is 
observed: SO2(26,62)≥NO2(11,31)≥H2S(6,01).
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Conclusions. Thus, the important and necessary condition for 
eco-friendly poultry farming is a system control of the state of atmo-
spheric air and the content of priority and dangerous aeropollutants 
in zones of powerful poultry enterprises location. The use of IAP and 
Ciap is most optimal for the integrated environmental assessment of 
atmospheric air pollution with aerogenic pollutants
Keywords: environmental assessment, poultry farming, atmospheric 
air, pollution, nitrogen, sulfur oxides, hydrogen sulfide
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Aim of research – the comprehensive analysis of the complicated 
psamophytic complex of the national park “Biloberezhzhya Svya-
toslava”. 
Object of research – types of the psamophytic complex of the nation-
al park “Biloberezhzhya Svyatoslava”. 
The following tasks were set for attaining this aim: 
 – to study: the geographical structure: by zonal, regional and oce-
anic horologic groups; 
 – biomorphological structure: by the big life cycle duration, by the 
root system type, by surface sprouts type, by vegetation type; 
 – ecological structure: climamorphes, geliomorphes, hygromorphes, 
thermomorphes; 
 – to elucidate features of the direction and anthropogenic transfor-
mation degree of the psamophytic ecocenophyton of the national 
natural park “Biloberezhzhya Svyatoslava”.
Methods. The material was collections of psamophytic plants of 
flora of the national natural park “Biloberezhzhya Svyatoslava”, 
revealed at detail-route investigations. There were used cameral 
methods – herbaria material processing and mathematical statistics 
methods. To reveal ecophytons’ similar features there was realized 
the comparison of the taxonomic compositions of studied territories 
by the Stugren-Radolescu coefficient. 
For the detail study of features of psamophytic ecocenophyton an-
thropogenic transformation were used indices (parameters), offered 
by B. Jackowiak in 1990 that indicate the percent participation of 
groups by their relation to antropopression in flora or its separate 
elements. 
Results and conclusions. In the systematic spectrum the psamophyt-
ic florocomplex is characterized by the essential heterogeneity in 
both family and generic spectrums. 
In the geographical spectrum in the zonal spectrum prevails the 
submeridional horologic group, in the regional spectrum – ancient 
Mediterranean, Eurasian and circumpolar, in the oceanic spec-
trum – indifferent one. 
The feature of the psamophyton biomorphological structure is the 
prevalence of herbal monocarpic plants by the big life cycle du-
ration, types with the core root system – by the root system type, 
semi-rosette and non-rosette – by surface sprouts type, summer 
green species – by vegetation type. 
In the psamophyton ecological structure prevailed: by climato-
mophes– terrophytes and hemicryprophytes, by geliomorphes – ge-
lophytes, by hygromorphes – xeromesophytes and mesopytes, by 
thermomorphes – mesothermophytes. 
Almost all indices, except PS, CS, Pap, Fap, PapS that indicate the 
degree and direction of anthropogenic transformation of the psamo-
phytic complex of studied flora are essentially lower than correspon-
dent parameters for other psamophytic complexes and protected 
territories in whole. But they were higher than ones for the national 
natural park “Biloberezhzhya Svyatoslava” flora in general. Apoph-
ytization prevails over anthropophytization in the process of flora 
synantropization. 
The relatively high synantropization index proves that the psam-
ophytic complex of the national natural park “Biloberezhzhya 
Svyatoslava” flora belongs to territories with the high degree of 
anthropogenic of flora. The high indices of anthropophytization, 
kenophytization and modernization, apophytization of the flora 
psamophytic complex comparing with other territories deter-
mines the synantropization specificity of the psamophytic com-
plex of the national natural park “Biloberezhzhya Svyatoslava” 
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flora that is in the prevalence of apophytization process over 
adventization
Keywords: psamophytic complex, National natural park, anthropo-
genic transformation, kenophytization, archeophytization indices
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Aim of the experiment was to study factors influencing on effective-
ness of the root formation in cuttings of ornamental plants (Buxus 
sempervirens L., Thuja occidentalis L.).
Methods. The experiment was conducted in a nursery at the Sumy 
National Agrarian University, Ukraine in 2013–2015. The types and 
mixtures of rooting media and rooting hormones were used, and 
terms of plant cutting under mist were analyzed.
Results. It has been found that the best substrate for rooting cuttings 
of these species was a mixture of peat DOMOFLOR (pH 6.0) and 
sand in the ratio 1:1. It has been revealed that its acidity and the op-
timum time for plant cutting are important components of cultivation 
technology of plant propagation material. B. sempervirens is proved 
to be successfully propagated from April to August, and cuttings T. 

occidentalis – in April. There has been grounded the appropriate-
ness of Rhizopon AA powder for rooting stem cuttings T. occidentalis.
Conclusion. The best media for rooting cuttings of ornamental spe-
cies with the closed root system included peat, sand and humus in 
the ratio of 1:1:0.5. It set up the effect of using the rooting hormone 
(Rhizopon AA poeder); propagation of shrub ornamentals: B. sem-
pervirens is more expediently from April to August by stem cuttings, 
T. occidentalis – in April
Keywords: Buxus sempervirens, Thuja occidentalis, growth regula-
tors, cutting, Rhizopon, fumar, rooting
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Aim. The aim of the study – to establish the parasitical activity of 
Ditylenchus destructor Thorne depending on abiotic factors under 
conditions of the Northern East of Ukraine. 
Methods. The studies were carried out in artificially controlled con-
ditions of the temperature and humidity. The microscopic analysis 
was used. 
Results. It was established, that the parasitological activity of 
caulescent nematodes causes the injury of potato and determines the 
degree of its harmfulness in Northern-Eastern regions of Ukraine. 
There was studied the influence of two abiotic factors – temperature 
and humidity on the development of these nematodes. Just they are 
important limiting ecological factors of the increase of зpopulation 
density and aggressiveness of the species under conditions of the 
Northern East of Ukraine. 
Conclusions. With the increase of the soil humidity from 40 to 80 % 
grows the number of injured stems and tubers of potato. They are 
less changed at the low soil temperature. The maximal potato injury 
was at the morning temperature 17–20 °С and day one 20–24 °С. 
The established correlative-regressive dependencies may be used at 
the elaboration of prognoses of the development and arrangement at 
fighting against this vermin on potato crops
Keywords: Ditylenchus destructor, population density, temperature, 
humidity, abiotic factors, correlations, regression
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Aim of research – the study of microorganisms of different oil-pol-
luted soils (OPS) of Azerbaijan. 
Methods of research. The objects of the research were samples 
of soils from two studied deposits: Naftalan and apsheron ones –  
Bibi-Eibat and Binagadi. The quantitative account of microorgan-
isms was carried out by the method of limit dilutions. The conversion 
degree was determined by the weight method. 
Results of research. The results of the realized researches demon-
strated that among 108 isolated fungal strains, 69 were isolated from 
oil-polluted Apsheron soils, 21 strains – from Naftalan oil deposits, 
14 strains – from Naftalan oil, 4 strains – from used Naftalan oil. It 
was revealed that Penicillium sp.3п strain, isolated from Naftalan 
oil deposit soils, is most active. 
Conclusions. The isolation of more quantity of hydrocarbon oxidiz-
ing microorganisms (especially fungi) from soils of Binagadin oil 
deposits is explained by the presence of the large number of n-al-
kanes in its content. The results of conversion of Naftalan oil and its 
fractions by isolated active strains give a ground to suppose that the 
prevailing activity of Penicillium sp.3п strain is connected with its 
substrate specific properties
Keywords: microorganisms, oil, hydrocarbons, oil-polluted soil, mi-
cromycetes, oil fractions, conversion
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