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The influence of zinc acetate and fenugreek (Trigonella foenum) 
on the metabolism of nitric oxide in the brain of rats with formed 
alcohol dependence was investigated. To determine the activi-
ty of NO-synthase and its’ isoforms (cytokine-dependent iNOS 
and Са2+-dependent cNOS) in brains of rats with formed alcohol 
addiction. To measure the level of  NO2

–, NO3
–  and S-nitrosothi-

oles in brains of rats with formed alcohol addiction. To study the 
effects of zinc acetate and Fenugreek  (Trigonella  foenum  grae-
cum) on activity of NO-synthase and its’ isoforms (cytokine-depen-
dent iNOS and Са2+-dependent cNOS) and level of NO2

–, NO3
– and 

S-nitrosothioles in brains of rats with formed alcohol addiction.
It was shown that under conditions of consumption of alcohol 
the appropriate links of NO cycle were activated: NO-synthase 
(by means of cytokine-dependent iNOS and Ca2+-dependent 
NO-synthase isoforms in terms of initial studies: 1-4 weeks) and 
NO deposition as nitrosothiols
Keywords: alcohol dependence, fenugreek, zinc acetate, metab-
olism, nitrosothiols, conditions of consumption, brain

References
1. Anohina, I. P. (2013). Osnovnue biologicheskie me-

hanizmu zavisimosti ot psihoaktivnuh veschestv. Voprosu nar-
kologii, 6, 40–59.

2. Pigolkin, Ju. I. (2006). Sudebno-medicinskaja diag-
nostika otravlenij spirtami. Moscow: MIA, 576.

3. Fadda, F. (1998). Chronic ethanol consumption: from 
neuroadaptation to neurodegeneration. Progress in Neurobiolo-
gy, 56 (4), 385–431. doi: 10.1016/s0301-0082(98)00032-x 

4. Dahchour, A., De Witte, P. (2003). Effects of Acampro-
sate on Excitatory Amino Acids During Multiple Ethanol With-
drawal Periods. Alcoholism: Clinical & Experimental Research, 
27 (3), 465–470. doi: 10.1097/01.alc.0000056617.68874.18 

5. Bredt, D. S., Snyder, S. H. (1989). Nitric oxide me-
diates glutamate-linked enhancement of cGMP levels in the 
cerebellum. Proceedings of the National Academy of Sciences,  
86 (22), 9030–9033. doi: 10.1073/pnas.86.22.9030 

6. Zozulja, Ju., Sen’ko, L. (2000). Mul’tifunkcional’nost’ 
i metabolizm oksida azota v central’noj nervnoj sisteme. Zh. 
Akad. med. nauk Ukrayni, 1, 3–26.

7. Reutov, V. P., Sorokina, E. G., Ohotin, V. E., Kosi- 
cin, N. S. (1998). Ciklicheskoe prevrashhenie oksida azota v or-
ganizme mlekopitajushhih. Moscow: Nauka, 159.

8. Vanin, A. F. (1998). Dinitrozil’nye kompleksy zheleza i 
S-nitrozotioly-dve vozmozhnye formy stabilizacii i transporta oksi-
da azota v biologicheskih sistemah. Biohimija, 63 (7), 924–938.

9. Sagach, V. F., Korkach, Ju. P., Kocjuruba, A. V., Prys-
jazhna, O. D. (2008). Prygnichennja oksydatyvnogo ta nitroza-
tyvnogo stresu jak mehanizm kardio- i vazoprotektornoi’ dii’ 
ekdysteronu za umov eksperymental’nogo cukrovogo diabetu I 
typu. Fiziol. zhurn., 54 (5), 46–54.

10. Harchenko, N. K. (1998). Rol’ izmenenij funkcio-
nal’noj aktivnosti kateholaminovoj i opiatnoj sistem v meha-
nizme formirovanija i razvitija alkogol’noj zavisimosti. Arhiv 
psihiatrii, 1 (16), 123–128.

11. Chin, S., Pandey, K., Shi, S. et. al. (1999). Increased 
activity and expression of Ca2+ – dependent NOS in renal cortex 
of ANG II-infused hypertensive rats. Amer. J. Physiol., 277 (5), 
F797–F804. 

12. Salter, M., Knowles, R. G., Moncada, S. (1991). 
Widespread tissue distribution, species distribution and changes 
in activity of Ca2+-dependent and Ca2+-independent nitric oxide 
synthases. FEBS Letters, 291 (1), 145–149. doi: 10.1016/0014-
5793(91)81123-p 

13. Green, L. C., Wagner, D. A., Glogowski, J., Skip-
per, P. L., Wishnok, J. S., Tannenbaum, S. R. (1982). Analysis 
of nitrate, nitrite, and [15N]nitrate in biological fluids. Analyt-
ical Biochemistry, 126 (1), 131–138. doi: 10.1016/0003-2697 
(82)90118-x 

14. Kurovs’ka, V. O., Pishak, V. P., Tkachuk, S. S. (2008). 
Rol’ oksydu azotu v ishemichnyh i ishemichnoreperfuzijnyh 
ushkodzhennjah golovnogo mozku. Bukovyns’k. med. visn.,  
12 (4), 143–149.

15. Maksimovich, N. E. (2004). Osobennosti formiro-
vanija urovnja oksida azota v plazme krovi krys pri ishemich-
eskih i reperfuzionnyh povrezhdenijah golovnogo mezga. Re-
gionarnoe krovoobrashhenie i mikrocirkuljacija, 3, 55–60. 

16. Zozulja, Ju., Sen’ko, L. (2000). Mul’tifunkcion-
al’nost’ i metabolizm oksida azota v central’noj nervnoj sisteme. 
Zh. Akad. med. nauk Ukraini, 1, 3–26.

17. Malyshev, I., Manuhina, E. (1998). Stress, adaptacija 
i oksid azota. Biohimija, 7, 992–1006.

18. Gorren, A. K. F., Majer, B. (1998). Universal’naja i 
kompleksnaja jenzimologija sintazy oksida azota. Biohimija, 7, 
870–880.

19. Bashkatova, V., Raevskij, K. (1998). Oksid azota v 
mehanizmah povrezhdenija mozga, obuslovlennyh nejrotoksi-
cheskim dejstviem gljutamata. Biohimija, 7, 1020–1028.

20. Viktorov, I. V. (2000). Rol’ oksida azota i drugih 
svobodnyh radikalov v ishemicheskoj patologii mozga. Vestn. 
RAMN, 4, 5–10.

21. Sagach, V. F., Korkach, Ju. P., Kocjuruba, A. V., Prys-
jazhna, O. D. (2008). Prygnichennja oksydatyvnogo ta nitroza-
tyvnogo stresu jak mehanizm kardio- i vazoprotektornoi’ dii’ 
ekdysteronu za umov eksperymental’nogo cukrovogo diabetu I 
typu. Fiziol. zhurn, 54 (5), 46–54.

22. Coyle, J., Puttfarcken, P. (1993). Oxidative stress, glu-
tamate, and neurodegenerative disorders. Science, 262 (5134), 
689–695. doi: 10.1126/science.7901908 

ABSTRACT&REFERENCES



Scientific Journal «ScienceRise: Biological Science» 	                                                                                        №1(4)2017 

57 

23. Garmatina, O. Ju., Tkachenko, M. N., Mojbenko, A. A. 
(2005). Inducibel’naja sintaza oksida azota pri patologii serdca. 
Zhurnal AMN Ukrainy, 11 (4), 645–659. 

24. Zaryc’ka, M. V., Sybirna, N. O. (2011). Uchast’ ri-
znyh izoform NO-syntazy v reguljacii’ metabolizmu oksydu 
azotu pry streptozotocynovomu diabeti. Lab. diag., 4, 22–25. 

25. Syapin, P. J. (1998). Alcohol and Nitric Oxide 
Production by Cells of the Brain. Alcohol, 16 (2), 159–165.  
doi: 10.1016/s0741-8329(97)00186-9 

26. Greenberg, S. S., Xie, J., Ouyang, J., Zhao, X. (1999). 
Ethanol Metabolism Is Not Required for Inhibition of LPS-Stim-
ulated Transcription of Inducible Nitric Oxide Synthase. Alco-
hol, 17 (3), 203–213. doi: 10.1016/s0741-8329(98)00048-2 

27. Derecha, L. N. (2007). Alkogol’ i ego dejstvie na 
organizm: obzor literatury. Vіsnik Harkіvs’kogo nacіonal’nogo 
unіversitetu іmenі V. N. Karazіna. Serіja: bіologіja., 2, 7–16. 

28. Moibenko, O. O., Sagach, V. F., Tkachenko, M. М. et. 
al. (2004). Fundamental mechanisms of action of nitric oxide on 
the cardiovascular system, as the basis of pathogenetic treatment 
of diseases. Fiziol. Zh., 1, 11–30. 

29. Lee, C. (2000). Regulation of Xanthine Oxidase by 
Nitric Oxide and Peroxynitrite. Journal of Biological Chemistry, 
275 (13), 9369–9376. doi: 10.1074/jbc.275.13.9369 

30. Sharinov, R. R., Kotsiuruba, A. V., Kopyak, B. S., 
Sagach, V. F. (2014). Induction of oxidative stress in heart mi-
tochondria by focal ischemia – reperfusion brain and protective 
effect of ecdysterone. Fiziol. Zh., 3, 11–17.

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

DOI: 10.15587/2519-8025.2017.93632

THE STUDY OF BONE MARROW CELLS IN RATS AC-
CORDING TO THEIR AGE AND CALORIC INTAKE

p. 9–13

Natalia Kolot, PhD, Associate Professor, Department of Ge-
netics and Cytology, V. N. Karazin Kharkiv National University, 
Svobody sq., 4, Kharkiv, Ukraine, 61022
E-mail: natakolot@mail.ru
ORCID: http://orcid.org/0000-0002-8530-7874 

The bone marrow is a central organ of haemopoiesis and a 
source of pluripotent hemopoietic stem cells. The age-related 
changes in bone marrow induce the disorder of coordination 
between parenchyma and stroma of the organ that negatively 
influences proliferative potential and differentiation of the cells. 
That is why it is urgent to study the age-related changes of bone 
marrow and influence of caloric intake limitation on it. 
Aim. The aim of presented work was the study of proliferative 
potential, index of viability and percentage ratio of the bone 
marrow cells in rats depending on their age and caloric intake. 
Methods. The following methods were used in the study: selec-
tion and cultivation of the bone marrow stem cells, assessment of 
proliferative potential and viability of cells, analysis of percent-
age ratio of cellular types.
Result. It was established, that the number of cells in bone 
marrows increases with age. The limitation of caloric intake 
favors the decrease of cells number in bone marrow despite 
the rats’ age. The received data demonstrated that the limita-
tion of caloric intake increases the proliferative potential of 
the bone marrow only in old animals. It was established, that 
the viability of bone marrow cells was high during all period 
of cultivation. The morphological population of bone marrow 

cells in rats of different age was heterogenic, not depending 
on the conditions of their feeding. It was demonstrated, that 
the limitation of feeding caused the increase of the number 
of non-differentiated blasts in bone marrow of old animals 
that can be connected with the activation of the processes of 
self-activation of stem cells pool and non-differentiated pre-
decessors of immune system cells. The morphological anal-
ysis of the bone marrow cells culture of all animal groups 
despite the age and nutrition regime demonstrated that the 
cultivation favors the selective decrease of cells heterogeneity. 
At that the cells of erythroid and megakaryocytic sprouts were 
absent in cellular cultures. 
Conclusions. As a result, the limitation of caloric intake of old 
rats favors the restoration or activation of proliferative potential 
of immunocompetent cell of bone marrow in vitro system
Keywords: cells, bone marrow, age, caloric, restriction, cultur-
ing, proliferation, viability, differentiation, myelogram
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Vincristine is a preparation of vegetable generation, gotten from 
the vegetable rose myrtle (Vinca rosea L.), belongs to the group 
of chemotherapeutic preparations with expressed neurotoxicity. 
The active use of vincristine in the treatment of malignant tumors, 
especially in child age, conditions the study of influence of this 
preparation on peripheral nervous system. In this connection we 
studied morpho-functional state of neurons and gliocytes of rat 
cerebrospinal ganglion under effect of vincristine in experiment. 
Aim of the work – to study the morpho-functional state of neu-
rons and gliocytes of sensitive cerebrospinal rat ganglion under 
effect of vincristine in experiment. 
Task of research – to reveal the disorder of structural compo-
nents of sensitive cerebrospinal ganglion, conditioned by vin-
cristine use. 
Methods of research. The complex of light optical, morphometric 
and electromicroscopic methods of research was used to reveal the 
effect of vincristine use on structural components of sensitive ce-
rebrospinal ganglion. The experimental study was carried out on 

31 rats of both sexes (16 – experimental and 15 control ones) with 
mass 200,0–220, 0 g. The animals were kept in vivarium with free 
access to the food and water according to bioethics requirements as 
to the treatment of experimental animals, testified by correspondent 
act of bioethical expert opinion.
Results of research. The features of vincristine use in oncology 
for treating patients with malignant tumors of different organs 
and systems of organism and also the side effects of this prepa-
ration were considered. On the base of gotten electromicro-
scopic data we established the vincristine effect on the nervous 
structures of sensitive cerebrospinal ganglion in pathogenesis 
of vincristine-induced peripheral neuropathy. Thus, during the 
experiment there was observed the expressed sensitivity of neu-
rons of sensitive cerebrospinal ganglions to the toxic effect of 
preparation. The big neurons suffer most, the small ones – least. 
Conclusions. It was established, that vincristine effect is 
manifested by the disturbance of neurotubes and neurofila-
ments in esodic neurons with lesion of protein-synthesizing 
organobodies
Keywords: vincristine, neurotoxicity, cerebrospinal ganglion, 
neurons, gliocytes, neurotubes, neurofilaments, stage, disorder
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There were studied the changes of coherence of encephalogram 
of brain cortex in 170 men and women with right-side and left-
side profiles of auricular asymmetry during auricular perception 
and manual reproduction (processing) of rhythm patterns. It was 
established, that the coherence of EEG fluctuations mainly in-
creases in θ-, α- and β-diapasons of EEG in temporal, central 
and parietal zones of cortex during encoding of mono- and poly-
phonic rhythm patterns in examined groups. The local decrease 
of coherence of α- and β-fluctuations was revealed during encod-
ing of rhythm patterns in frontal zones, especially in right-profile 
women and left-profile persons. The cerebral processes at the 
increase of coherence in studied groups are provided by inte-
gration of excitation processes in zones of encoding of sensor 
and motor information. The decrease of coherent connection 

between frontal branches demonstrates the decrease of direct-
ed influence of pre-frontal cortex on the zones of processing of 
sensor and motor information at the period of activity of last 
ones. The role of such changes is more in women with right-side 
asymmetry profile and in persons with left-side one
Keywords: electroencephalography (EEG), coherence, rhythm 
perception, rhythm patterns, individual asymmetry profile
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The aim of the work is to analyze several morphological signs 
of Arctium plants of Ukrainian flora and to carry out their com-
parative analysis using the method of determination of the mea-
sure of discrepancy by the separate parameters and similarity 
measure, offered by Shmidt. For comparison there was used the 
normalize deviation and coefficient of signs divergence. The put-
ting of normalize deviation on the graph gives the visible presen-
tation about the divergence measure of signs of studied objects. 
The graphs of normalize deviations of morphometric signs of 
Arctium species relative to A. Lappa standard were construct-
ed on the base of received results. Among the sings of Arctium 
plants were used the ones that had reliable deviations relative 
to the standard. The analysis of values of divergence coefficient 
showed the measure of general similarity of the whole complex 
of studied signs relative to the standard values. As a result of 
research it was revealed, that the species A. nemorosum and A. 
Lappa are most similar by morphological parameters; in A.mi-
nus and A. tomentosum were revealed the maximal deviations of 
the signs. It allowed use these signs at diagnosis of interspecific 
differences and for the supplement of existing keys
Keywords: morphological signs, morphological analysis, spe-
cies, Arctium, Shmidt’s method, medicinal plants, measure of 
discrepancy
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The territory of arid steppe terrain in climate and landscape so-
cial conditions largely determines the capacity and activity of 
local cells of leptospirosis.
The features of enzootic functioning of cells in different land-
scape areas have the key meaning in the epidemic estimation 
of the territory that requires detailed knowledge of ecological, 
landscape and biocenotical geographical specificity of circula-
tion circles of pathogen leptospirosis. On the basis of serological 
control of rodents and reporting data of laboratories SES about 
the results of analytical studies was made the analysis of eco-so-
cial nature of epizootic manifestations of natural infection in the 
region and established that a key role belongs to economic and 
socio-economic factors, the effect of which covers the entire re-
search area and changes spatial, structure and etiological struc-
ture of natural cells of leptospirosis
Keywords: enzootic functioning, cells, leptospirosis, natural in-
fection
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The aim of the article was the analysis of modern biological 
methods of restoration of oil-contaminated soils and possibili-
ties of their use at the early stages of elimination of oil-contam-
ination. The effective biological ways of restoration of contam-
inated soils include bioremediation and phytoremediation. The 
methods of bioremediation provide the activization of existing 
microflora by creation of optimal conditions at the expanse of 
tillage, mellowing, introduction of mineral manures, sorbents 
and other or use of microorganisms-oil-destructors, introduced 
in contamined soil in significant amounts. Bioremediation utiliz-
es the oil hydrocarbons rather successfully. But this method has 
a series of disadvantages, especially – many stages, high cost 
prices, conditioned by additional expenditures for preparatory 
works and for creation of the optimal conditions of bioremedi-
ation. At the same time the artificial introduction of microor-
ganisms in oil-contaminated soils is connected with certain bio-
logical risk. The methods of phytoremediation are effective and 
attractive because of their naturaless, eco-friendliness, easiness 
and economy, are characterized with longer influence and stable 
improvement of environmental situation. The analysis of literary 
data demonstrated that the prospective plants for restoration of 
oil-contaminated soils are legumes, able to assimilate the nitro-
gen of atmosphere, perennial herbal plants and stable arboreal 
species, able to symbiosis with nitrogen-fixing microorganisms. 
 The analysis of the literary sources of biological ways of res-
toration of oil-contaminated soils indicates the prospective-
ness of phytoremediation methods using perennial actinorhizal 
plants, especially sea buckthorn that can be used independently 
for restoration of oil-contaminated soils. This methos is char-
acterized with economy, esthetics, relative easiness of realiza-
tion, possibility of usage on big areas and prolongation of effect. 
Phytoremediation of oil-contaminated soils using sea buckthorn 
alongside with cleansing of pollutants provides the improvement 
of physical-chemical and biological properties of soil, prevents 
erosion, restrains the penetration of harmful substances in air, 
soil and underground water that provides the stable restoration 
of natural ecosystems
Keywords: oil-contaminated soils, bioremediation, phytoremedi-
ation, microorganisms-oil-destructors, plants-remediants, degra-
dation of lands, restoration of soils
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The population analysis included nine Chimaphila umbellatа 
cenopopulations from different groups, typical for Novgorod Siv-
er’sk Polissia: Pinetum (sylvestris) pleuroziosum (schreberi), Pin-
etum (sylvestris) callunoso (vulgaris)-pleuroziosum (schreberi), 
Pinetum (sylvestris) vaccinioso (myrtilli)-pleuroziosum (schre-
beri), Pinetum (sylvestris) convallarioso (majalis)-pleuroziosum 
(schreberi), Pinetum (sylvestris) franguloso (alni)-vaccinioso (myr- 
tilli)-pleuroziosum (schreberi), Pinetum (sylvestris) sorboso (aucu- 
parii)-convallarioso (majalis)-pleuroziosum (schreberi), Querce-
to (roboris)-Pinetum (sylvestris) pleuroziosum (schreberi), Pine- 
to (sylvestris)-Betuletum (pendulae) vaccinioso (myrtilli)-pleuro- 
ziosum (schreberi), Betuletum (pendulae) vaccinioso (myrtilli)- 
pleuroziosum (schreberi).
The aim of research was to explain the features of vitality struc-
ture of Chimaphila umbellatа cenopopulations in aforesaid for-
est phytocenoses of studied region. 
The morphometric analysis, attended by the assessment of 17 mor-
phometric parameters in Chimaphila umbellatа plants was used 
during the research. In the same time the algorithm of vitali-

ty analysis, attended by determination of correlations between 
morphoparameters and estimation of their factor loads, was 
realized. 
It was established, that in Chimaphila umbellatа plants at the 
level of correlation r=0,85 and higher, the dimensional values 
form four pleiads. Most factor loads were registered in indices 
of leaves mass, general area of leaf surface, general phytomass, 
number of leaves, photosynthetic effort and also ratio between 
the area of leaf surface and phytomass. On the base of combi-
nation of correlative and factor solution among the totality of 
morphoparameters that characterize the state of Chimaphila 
umbellatа ramets of generative ontogenetic state we fixed the di-
mensional parameters that determine the vitality of plant of this 
specie: general phytomass of plants, general area of leaf surface 
and photosynthetic effort. 
The results of vitality analysis testified that Chimaphila umbel-
latа cenopopulations are rather diverse by vitality structure. 
Their signs correspond to all three vitality types: depressive, 
moderate and flourishing. The depressive one is cenopopulation 
from the group Pinetum (sylvestris) vaccinioso (myrtilli)-pleu-
roziosum (schreberi). The moderate include cenopopulations 
from the groups Pinetum (sylvestris) callunoso (vulgaris)-pleu-
roziosum (schreberi), Querceto (roboris)-Pinetum (sylvestris) 
pleuroziosum (schreberi), Pineto (sylvestris)-Betuletum (pendu-
lae) vaccinioso (myrtilli)-pleuroziosum (schreberi), Betuletum 
(pendulae) vaccinioso (myrtilli)-pleuroziosum (schreberi). The 
flourishing ones are cenopopularions from the groups Pinetum 
(sylvestris) pleuroziosum (schreberi), Pinetum (sylvestris) con-
vallarioso (majalis)-pleuroziosum (schreberi), Pinetum (syl-
vestris) franguloso (alni)-vaccinioso (myrtilli)-pleuroziosum 
(schreberi), Pinetum (sylvestris) sorboso (aucuparii) -convallar-
ioso (majalis)- pleuroziosum (schreberi).
The belonging to three different vitality types testifies to the dif-
ferent degree of favorableness of one or another location as to 
the formation and existence of cenopopulation of this specie. 
Based on the signs of vitality structure, the least favorable are 
the ecological-cenotic conditions of Pinetum (sylvestris) vaccin-
ioso (myrtilli)-pleuroziosum (schreberi) group, and most favor-
able - Pinetum (sylvestris) pleuroziosum (schreberi) and Pinetum 
(sylvestris) franguloso (alni)-vaccinioso (myrtilli)-pleuroziosum 
(schreberi)
Keywords: cenopopulation, vitality, vitality structure of ceno-
populations, quality index, Chimaphila umbellatа

References
1. Sheljag-Sosonko, Ju. R. (2007). Bioriznomanitnist’: 

paradyhma ta vyznacennja [Biodiversity: paradigm and determi-
nation]. Ukr. botan. zurn., 64 (6), 777–796. 

2. Sheljag-Sosonko, Ju. R. (2008). Bioriznomanitnist’: 
koncepcija, kul’tura ta rol’ nauky [Biodiversity: concept, culture 
and the role of science]. Ukr. botan. zurn., 65 (1), 3–25.

3. Malynovs’kyj, K., Caryk, J., Kyjak, V., Nesteruk, Ju. 
(2002). Ridkisni, endemicni, reliktovi ta pohranycno-areal’ni vydy 
roslyn Ukraіns’kych Karpat [The rare, endemic, relict and bound-
ary-species areal Ukrainian Carpathians]. Lviv: Liha-Pres, 76.

4. Stojko, S. M. (2004). Kryteriі ocinky ridkisnosti vydiv 
[Evaluation criteria rarity of species]. Rarytetnyj fitohenofond 
zachidnych rehioniv Ukraіny [Rare fitohenofond western re-
gions of Ukraine]. Lviv: Liha-Pres, 57–64.

5. Ustymenko, P. M., Sheljag-Sosonko, Ju. R., Vakaren-
ko, L. P. (2007). Rarytetnyj fitocenofond Ukraіny [Rare phytoco-
enotic pool Ukraine]. Kyiv: Fitosociocentr, 270. 



Scientific Journal «ScienceRise: Biological Science» 	                                                                                        №1(4)2017

66 

6. Sherbakova, O. F., Barmak, I. M. (2013). Pryncypy ta 
pidchody do sozolohicnoі katehoryzaciі rarytetnych vydiv Ros-
lyn [Principles and approaches to categorizing sozological rare 
species]. Pytannja bioindykaciі ta ekolohiі, 18 (1), 101–115.

7. Popovych, S. Ju. (Ed.) (2011). Dendrosozolohicnyj 
kataloh pryrodno-zapovidnoho fondu Lisostepu Ukraіny [Den-
drosozolohichnyy catalog of natural reserve fund steppes of 
Ukraine]. Kyiv: Ahrar Media Hrup, 800.

8. Zlobin, Yu. A. (1989). Printsipyi i metodyi izucheniya 
tsenoticheskih populyatsiy rasteniy [Principles and methods for 
the study cenotic populations of plant]. Kazan: Izd-vo Kazansk-
ogo un-ta, 146.

9. Zlobin, Yu. A. (1989). Teoriya i praktika otsenki vi-
talitetnogo sostava tsenopopulyatsiy rasteniy [Theory and prac-
tice of evaluation of vitality composition of plants cenotic popu-
lations]. Botan. zhurn., 74 (6), 769–781.

10. Zlobin, Yu. A. (2009). Populyatsionnaya ekologiya  
rasteniy: sovremennoe sostoyanie, tochki rosta [Population ecol-
ogy of plants: the current state, in terms of growth]. Sumy: Uni-
versitetskaya kniga, 263.

11. Zhilyaev, G. G., Tsarik, Y. V. (1989). Struktura pop-
ulyatsiy travyanistyih rasteniy v rastitelnyih soobschestvah Kar-
pat [The structure of the herbaceous plant populations in plant 
communities of the Carpathians]. Botan. zhurn., 74 (1), 88–96.

12. Luchkiv, N. (2010). Osoblyvosti vikovoі ta vitalitetnoі 
struktury cenopopuljacij Centaurea carpatica (Porc.) Porc [Fea-
tures of age and vitality structure of populations Centaurea carpat-
ica (Porc.) Porc]. Visnyk Lviv. un-tu. Serija biolohicna, 52, 36–43.

13. Caryk, J. V. (2004). Dejaki aspekty vyvcennja vnu-
trisn’opopuljacijnoho riznomanittja [Some aspects of the study 
diversity of populations]. Visnyk L’vivs’koho universytetu. Seri-
ja Biolohicna, 37, 176–184.

14. Zyljajev, H. H., Caryk, J. V. (2009). Koncepcija zyt- 
tjezdatnosti populjacij [The concept of sustainability populations]. 
Zyttjezdatnist’ populjacij roslyn vysokohir’ja Karpat [The viabil-
ity of populations of plants highlands Carpathians]. Lviv: Merka- 
tor, 7–17.

15. Bondarjeva, L. M., Bjelan, S. S. (2010). Porivnjal’nyj 
analiz vitalitetnoі struktury populjacij cenozoutvorjujucych 
zlakiv na terytorijach zakaznykiv zaplavy ricky Suly ta na dil-
jankach iz antropohennym vykorystannjam [Comparative anal-
ysis of vitality structure of populations tsenozoutvoryuyuchyh 
cereals on the reserve floodplain rivers Sula and in areas with 
anthropogenic use]. Visnyk SNAU, 4 (19), 15–21. 

16. Gavrilova, M. N. (2008). Vitalitetnaya struktura tse-
nopopulyatsiy nekotoryih kustarnikov v raznyih rayonah respub-
liki Mariy El [Vital structure of populations of some bushes in 
different regions of the Republic of Mari El]. Vestnik Kazansk-
ogo gosudarstvennogo agrarnogo universiteta, 7 (1), 106–111.

17. Zlobin, Yu. A., Kirilchuk, K. S. (2005). Populyatsion-
naya struktura poymennyih lugovyih fitotsenozov [Population 
structure of floodplain meadow phytocenoses]. Izv. GGU im. F. 
Skorinyi, 6 (33), 65–70.

18. Kashin, A. S., Zhulidova, T. V., Parhomenko, V. M. 
et. al. (2009). Sostyanie tsenopopulyatsiy Antennaria dioica (L.) 
Gaerth. v Saratovskoy oblasti [Status tcenopopuljatcij Antennar-
ia dioica (L.) Gaertn. in the Saratov region]. Povolzhskiy ekolog-
icheskiy zhurnal, 3, 195–209.

19. Skljar, Ju. L. (2002). Rozmirno-vitalitetna riznomanit-
nist’ populjacij Potamogeton natans L. basejnu Desny [Size-popu-
lation diversity vitality Potamogeton natans L. basin of the Desna]. 
Visnyk deržavnoho ahroekolohicnoho universytetu, 1, 67–70.

20. Skljar, Ju. L. (2003). Populjacijna struktura Nuphar 
lutea L. (Nymphaeaceae) basejnu r. Desny [Population struc-
ture Nuphar lutea L. (Nymphaeaceae) basin of the Desna]. Ukr. 
botan. Zurn, 60 (2), 175–181.

21. Thazaplizheva, L. H., Chadaeva, V. A. (2010). Vi-
talitetnaya struktura tsenopopulyatsiy vidov roda Allium L. v 
usloviyah Kabardino-Balkarii [Vytaly structure of species popu-
lations Genus Allium L. in terms Kabardino-Balkariya]. Vestnik 
Orenburgskogo gos. un-ta, 6 (112), 42–46.

22. Andrijenko, T. L., Perehrym, M. M. (2012). Oficijni 
pereliky rehional’no ridkisnych roslyn administratyvnych tery-
torij Ukraіny (dovidkove vydannja) [Official lists of regional-
ly rare plants administrative territories of Ukraine (reference 
book)]. Kyiv: Al’terpres, 148.

23. Pancenko, S. M. (2000). Flora, roslynnist’ ta pop-
uljaciі model’nych vydiv Starohuts’koho lisovoho masyvu 
(Sums’ka oblast’) [Flora, vegetation and population modeling 
Starogutskiy forest types (Sumy region)]. Kyiv, 19.

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

DOI: 10.15587/2519-8025.2017.93617

THE DISTRIBUTION OF SPINAL EVOKED POTEN-
TIALS ACROSS DORSAL SURFACE IN CONDITIONS 
OF DORSAL ROOTS TRANSECTION

p. 45–50

Oleg Shugurov, Doctor of biological sciences, Professor, De-
partment of general biology and aquatic bioresources, Oles 
Honchar Dnipropetrovsk National University, Gagarina ave., 72, 
Dnipro, Ukraine, 49010
Е-mail: shugu@yandex.ru
ORCID: http://orcid.org/0000-0001-5943-2260

The aim of experiments on the cats was determine specificity 
the distributions evoked potentials (EP) of the spinal cord (SС) 
across dorsal surface in lumbar segments before and after dor-
sal roots transection.
We used a standard electrophysiological techniques abduction 
biopotentials directly from the surface of the brain. To activate 
neurons SC was used stimulus on the nerves of the ipsilateral 
hindlimb.
In experiments was found that after transection one of the ipsi-
lateral dorsal root (DR) observe a reduction of the first negative 
and positive component of EP and the displacement of the point 
of maximum response to centre of dorsal surface. Simultaneous-
ly with this, the second component increases in amplitude (the 
local process disinhibition of neurons of second component). 
The additional deafferentation brain near the investigated seg-
ment leads to oppression all the components of EP and shifts the 
point of maximum response on the contralateral side.
We conclude that a violation of the integrity of the dorsal roots 
after injury can be found depending on the amplitude of compo-
nents of EP and the value of shift point of the maximum potential 
from the ipsilateral to contralateral part on the dorsal surface
Keywords: evoked potentials, amplitude, longitudinal distribu-
tion, deafferentation, dorsal root, spinal cord
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The aim of the research was to study genetic consequences of 
soil contamination with heavy metals in the zones of industrial 
discharges according to frequency and spectrum of visible muta-
tions of winter wheat. 
Methods. The identification and record of mutation frequency 
and spectrum of winter wheat were carried out in generations 
М2 і М3. All families of the plants with changed signs were care-
fully examined during major stages of their growth and develop-
ment. The adequacy of the difference between averages of exper-
imental variants and the control was estimated by the standard 
of Student and Fisher.
Result. Soil heavy metals of the industrial discharges of Bursh-
tynska TPS, SC “Poltavchimmash”, SPC “Specialized company 
for thermal processing of firm household garbage” in Kharkiv 
city, SJC “Luhansk accumulator producing company”, UC “Lub-
ny water supply station” and near B. Khmelnytskyi Street in 
Kostiantynivka caused the increase of visible mutation frequen-
cy of winter wheat varieties A’lbatros odes’kyi and Zymoiarka 
by 2.1–4.9 times. Mutation spectrum included several inherited 
changes which with high frequency were induced by soil contam-
ination with heavy metals of the areas of all the studied objects: 
late ripening, high- and short-grown, long, dense, loose spike. 
Original and rare mutations were found among them: wide leaf, 
lack of wax film, yellow peak of a flag leaf, antocyanin spike husk, 
spike with twisted axis, light-green leaf.
Conclusions. Soil contamination with heavy metals of industrial 
discharges causes considerable increase of mutation variabil-
ity of winter wheat, which can be a genetic threat to living or-
ganisms. Mutation spectrum includes typical inherited changes 
which together with original and rare mutations can be used as 
indicators of industrial contamination of the environment with 
heavy metals
Keywords: Triticum aestivum, mutation variability, heavy metals, 
mutations, mutagens, genetic consequences
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