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MOPOXKHUHKM HOca 1 mpuHOCOBUX maszyXx. 1106 yHUKHYTH
O1bIIOCTI MATOMOP(HONIOTIYHUX TTOMIJIOK, JiKap-IiarHOCT
MOBHHEH  YITKO  po3yMiTUCsI  Ha  MOPQOJIOTIYHHX
0COOJMBOCTSIX Martepiany gociiukeHHs. ToMmy uist sKicHOT
OiomncCiiiHOi JiarHOCTUKM HEOOXiqHa jaeTamisalliss OyJIoBH
CIIM30BOi OOOJIOHKH Pi3HUX CTIHOK KIMHOMOAIOHOI Ma3zyxXu
JIOOMHK B HOpMi. B maHomMy  JociimKeHHi
rictoMop(oIOriYHIMH METOJaMHU OLIIHIOBAJINCh
OHOPITHICTH KIITHHHOTO CKIIAAy ICEeBI00araTomapoBoro
BIlYacTOro LMIIIHAPUYHOTO EMiTeNio Cian30Boi 00OJOHKH,
10 BUCTHJIAE Pi3HI CTIHKH KJIMHOMOIOHOT Ma3yXu JFOIUHHU.
Byno BCTaHOBIEHO, IO KOXHA CTIHKA Ma€ CBOIO
LUTOJIOTIYHY KapTHHY, SKa, Ha HAIly JYyMKY, 3aJCKHTh Bi[
MeBHUX (QYHKIIIOHATBHUX 000B’ SI3KIB.
KurwuoBi cioBa: wximHoOnomiOHa masyxa, CIH30Ba
oboroHKa, BiifyacTuii emireniii.
Crattsa Haniiinuia 26.08.18 p.

CIU3UCTON O0OONOYKH MOJIOCTH HOCA M OKOJOHOCOBBIX Ia3yX.
YroObl n36exaTh GONBIIMHCTBA MATOMOP(OIOrHIECKUX OUINOOK,
Bpad-ANarHOCT JOJDKCH YETKO Pa3OHpaThesi B MOP(HOITOTHUECKUX
0COOEHHOCTSAX  MaTepuana uccnepoBanus. Ilostomy s
KayeCTBCHHOH  OWONICHHHOM  IMarHOCTHKM  HEoOXoauma
JIETATN3ALHUST CTPOSHUS CIH3UCTOH OOONOUYKH Pa3IHIHBIX CTCHOK
KJIIMHOBUJIHOW Ma3yXu 4ejoBeka B HopMe. B naHHOM
HCCJICOBAHMM MOP(OJIIOTHYECKMMH METOJaMH  OLICHHBAIINChH
OTHOPOAHOCTh  KJIETOYHOTO  COCTaBa  IICEBIOMHOTOPSIHOTO
MEpIATENbHOTO  LUIMHAPUYECKOTO  SMUTENIMS  CIM3UCTOH
000JIOYKH, KOTOpasi BBICTHJIAET pa3Hble CTEHKH KIMHOBHIHOW
nasyxu 4eloBeKa. bpllo yCTaHOBIICHO, YTO Ka)kAasi CTEHKAa MMEET
CBOIO IIMTOJIOTHYECKYIO KapTHHY, KOTOpas, 0 HaIleMy MHEHHIO,
3aBUCHUT OT ONpPEEICHHBIX ()YHKIIMOHAIBHBIX 00s13aHHOCTEH.
KaioueBble c/10Ba: KIMHOBHAHAS T1a3yXa, CIH3HCTAs
0007104Ka, MEpIATEIbHBII SUTENNH.
Peuenzent €poenko I'.A.

DOI 10.26724/2079-8334-2019-2-68-199-204
UDC 614.777+614.779-001

INFLUENCE OF NANOPARTICLES OF LEAD ON THE ORGANIZM
OF SUSPICIOUS ANIMALS WHEN USING WATER WITH CONTENT OF SODIUM
AND SUNPATE STEARATES
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In our time, the important and urgent problem is thfluence of heavy metals on the organism of @mal and
people. It is known that their presence in natgrea inormal phenomenon. However, due to the activeah activity, the
concentration of various xenobiotics increasesdigpParticular danger is lead compounds, whichehahigh ability to move
on tropic chains and accumulate in different orga&itspresent, special attention is being given agnscientists to questions
about the impact on the body of nanomaterials af/ienetals and, including, of lead. In modern ctiods, in various sources
of water of economic, drinking and cultural and $elwold water use, in addition to heavy metals,ettee also significant
amounts of surface-active substances, which incdod@um stearates and potassium. The purpose sfubg was to investigate
the effect of lead nanoparticles on the backgroofdater use of animals with sodium stearate artdgstum stearate on the
bone marrow and peripheral blood of white rats.sThwith the combined effect of lead nanoparticiea dose of 70 mg / kg and
sodium and potassium stearates on the body ofiterienental rats, there was a more significantaase in the bone marrow of
the number of pro-myelocytes, rodenuclear and satahaeutrophils, lymphocytes, normo-cytes, and @emsignificant
decrease in myelocytes and meta-mylocytes than avigeparate effect of nanoparticles of lead. Leatbparticles against the
background of drinking water of various compositia@aused an increase in the number of rodenucéearaphils, eosinophils,
monocytes, lymphocytes and a decrease in the nuofeEgmental neutrophils in the blood of experitaeanimals. When
introducing nanoparticles, there were phenomeransocytosis, pocillocytosis and hypochromia of okabd cells. In animals
that consumed water with sodium stearate followednal administration of lead nanoparticles, theoant of leukocyte blood
cells was significantly higher compared to anintat consumed water with potassium stearate.

Key words: lead nanopatrticles, drinking water, sodium steagadtassium stearate, bone marrow, peripheratbloo

The work is a fragment of the research project tBemical mechanisms of toxicity of nanoparticlediffierent
nature and other anthropogenic and biogenic toxisan biological systems", State registration Nd1PU000542.

During the last decades, lead and its compounds bacome frequent causes of ecologically
determined and occupational pathology of chemieakegis. Lead and its compounds are widely used in
the industry: machinery and instrumentation, radectronics, battery, cable, printing, non-ferroustal
smelting, ferrous metallurgy, crystal productiomints and enamels for the porcelain industry, and
others. [2, 10]. It enters the body by inhalatiarthie form of dust, aerosol, and vapors and thrabgh
gastrointestinal tract [3, 5, 6, 9, 12, 13].

In modern conditions, industrial pollution of theveonment is quite significant and has a
negative impact on the body. It has pronounced tative properties and accumulates in the bones.
However, under the influence of certain conditiats reserves in the bones become mobile; it ttansi
into the bloodstream and can cause acute pois¢hijgA powerful source of lead in the human bosly i
drinking water, which, as a rule, causes an iner@a#{s concentration in the blood [1, 4, 7, 8].

Recently, scientists are interested in the infleent nanoparticles (NP) lead on biological
objects, because they are characterized by snzal aaid a large total surface area. NP possesses a
complex of physical, chemical properties and bia@ap action, often radically different from the
properties of the same element in the form of memwpic dispersions [1, 4].
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In modern conditions, in various sources of wateousehold, drinking and cultural and
household water use in significant amounts areaserfictive substances, which include sodium stesarat
and potassium. Knowing about their negative effattthe function of the liver, kidneys, metabolic
processes in the body of experimental animalst8]as interesting to study the effect on the botli}NP
lead in sub toxic doses against the backgroundiokidg water with the content of stearates.

The purposeof the study was to investigate the effect of seguency lead on the background
of the use of white rat water containing sodiunasige and potassium stearate on their bone mamdw a
peripheral blood.

Material and methods. Selection of animals for research. To study theaotffof NP lead
isolated, as well as in combination with sodiunasite and potassium stearate under acute expesiment
nonlinear white female rats weighing 160-200 gravase used. Animal care and all manipulations were
carried out in accordance with the provisions of tkEuropean Convention on the Protection of
Vertebrate Animals Used for Experimental and Otheaentific Purposes» (Strasbourg, 1986), as well as
«General Ethical Principles of Animal Experimenesopted by the First National the Congress on
Bioethics (Kyiv, 2001) and the requirements of #ppendix to the «Rules for conducting works using
experimental animals», approved by the order oMhrastry of Health of Ukraine No. 755 of August,12
1977, «On Measures submitted the improvement ofrorgtional forms of work with the use of
experimental animals». The Bioethics Commissionthef State Medical University «Ternopil State
Medical University named after I. Ya. Gorbachevskyhe Ministry of Health of Ukraine» (Minutes No.
25 dated 7.10.2014) did not reveal violations ofahand ethical norms during experimental research
experimental animals. In order to investigate tfiecé of NP lead in isolation and in combinationtiwi
stearates in conditions of subacute sanitary-téagioal experiment, animals were divided into four
groups: the 1st group of animals was control, i @oup of animals used dechlorinated water frioen t
urban water supply (water + NCHRD). Animals of 8rd and 4th groups also used dechlorinated water
from the urban water supply, but with admixturesofdium stearate (Group 3 StNa + NCHPb) and
potassium stearate (group 4 StK + NCHPD) at a db4¢250 LD50. After 30 days of application of the
specified waters to animals of 2nd, 3rd and 4tlugsp oral LH lead was administered in a dose ofj7 m
100 g of body weight (1/110 Ldg). Receiving NP Lead. Lead nanoparticles usederettperiment were
manufactured by «Nanomaterials and Nanotechnoldgibs by the method of gas phase synthesis by
evaporating the metal at a controlled temperatauran atmosphere of inert gas and low pressure with
subsequent steam condensation. According to thktyguartificate, the nano-veins had the appearance
of a homogeneous clear liquid, light dark colorpidelss, pH of the solution — 2.5-7.2 units, sizZ20-70
nm, lead concentration — 1500.00 mg /3dmensity — 1.00015 g / édmThe products meet the
requirements of TU U 24.6-35291116-001: 2007. Bowerow research. To investigate bone marrow, a
puncture of the udder was performed; smears falagical examination were made from punctulone.

In the study of bone marrow, the absolute contehtmyelocaryocytes, megacarocytes,
prominucleotides, myelocytes, strain-cells and sagal neutrophils, eosinophils, lymphocytes,
normocytes, monocytes and their percentage ratie wetermined. To evaluate myelogram, it is not so
much the determination of the number of bone maretements and their percentage content, as their
mutual ratio. Judging by the composition of the togeam is required by specially calculated bone
marrow indices that determine these relationshi3]. [ Peripheral blood studies. The content of
leukocytes was determined by counting sound cellD squares of the camera Goryev.

Statistical processing of the obtained data wasqs®ed using the software package Statsoft
STATISTICA using non-parametric Wilcoxon criterioReliability was estimated using Mann-Whitney
U-test. Differences were considered reliable whenpgrobability of a zero hypothesis is not morentha
5% (p<0.05).

Results of the study and their discussiorl.ead in the form of nanopatrticles refers to hazasdo
environmental pollutants that negatively affect bogly and the functioning of its organs and systems
heart, liver, kidneys, nervous system, as welllasd Therefore, our task was to study the effédti®
lead in conjunction with sodium and potassium st on the state of the bone marrow of animads; th
peripheral blood and liver. Investigation of the Mds effect in combination with stearates on ahim
bone marrow.

Data on the effects of NP lead in combination wstearates on animal bone marrow are
presented in the table. As can be seen from the, tafith the combined action of sodium and potassiu
stearates and low-frequency lead, an increase a@nntimber of pro-myelocytes in the bone marrow
myelogram of white rats was observed in comparisith the control group. Thus, in the animals of the
2nd and 4th experimental groups, the number of proatear cells was 2.2 times higher than in intact
animals (p = 0.0009): (3.7 £ 0.3%) and (3, 7 + 04l yespectively, against (1.7 £ 0.0)% in the colnin
animals of the 3rd group, the number of pro-myeiesyas almost 2.0 times higher than in the control
animals (p = 0.0008): (3.7 £ 0.3) % vs. (1.7 = @2)n control.
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Table

Indicators of bone marrow of rats compared to contol in the use of water of different composition

and with the addition of NP lead, (Mtm; n=102)

Comparison Groups
Blood cells

1 group 2 group 3 group 4 group
Pro-Myelocytes 1.7£0.2 3.7+0.3*** 3.7£0.3*** 3.7£0.1***
Myelocytes 10.3£0.3 3.940.3*** 4.0+0.4%** 1.3+0.2%**
Metaemyelocytes 4.740.3%** 2.7+£0.1%** 2.7+0.4%** 1.3+0.2%**
Pouchnuclear neutorphils 4.7+0.2%** 4.7+0.2%** 11.040.7%* 15.7+41 4
Segment-Nuclear 13.70.4 26.7+1.4%% 13.620.4%% 28.6+1.64
neutrophils
Eosinophils 1.7+0,2 2.7+0.2** 1.3+0.2 2.310.4
Lymphocytes 2.7+0,6 53.142,2%** 48.6+0.8*** 18.142.5***
Monocytes 1.9+0.3 1.7+£0.3 1.7+0.3 1.7+0.3
Normocytes 5,7+0.4 10.7+1.8** 9.6+0.7* 24,7+ 4***
Megacarocytes 1.0+£0.0 1.1+0.1 2.0+0.0* 1.6+0.2

Note: * - marked values that statistically sigrefitly differ from the control oneg —p<0.05; *—p<0.01; **—p<0.001)

A combination of sodium and potassium stearated@amdjrade lead showed a lower number of
myelocytes than intact animals. Thus, in animalghef2nd group, the number of myelocytes in theebon
marrow myelogram of white rats was 2.7 times Ilésstin the control (p = 0.0007): (3.9 £ 0.3)% vs.
(10.3 £ 0,6)% in control; in animals of the 3rd gpo- 2.6 times less (p = 0.0008): (4.0 + 0.4)%(16.3
+ 0.6) % in control, and in animals 4- group - 8fes less (p = 0.0009): (1.3 £ 0.2)% vs. (10.38)%
in control. A combination of sodium and potassiuteasates and low-frequency lead also showed a
smaller amount of methymilocytes. Thus, in animaElgshe 2nd and 3rd groups, the number of meta-
myelocytes in the myelogram was 1.6 (p = 0.00080 & 0.1)% and 1.7 (p = 0.0007 ): (2.7 £ 0.4)%
times less than in intact animals (4.7 + 0.3%)amimals of the 4th group, the number of metamyetscy
was 3.7 times smaller than that of control animalsich is statistically significant (p = 0.0007}%.8 +
0.2) % vs. 4.7 = 0,2)% in control. With a combioatiof sodium and potassium stearates and low-
frequency lead, the number of strayed neutrophés higher compared to intact animals. In the bone
marrow myelogram of white rats of the 2 nd groing, number of stray neutrophils was close to thellev
of intact animals. In animals of the 3rd group, thenber of rodenuclear neutrophils was 2.3 times
greater than that of control animals ((11.0 = 0.%)846(4.7 £ 0.2)% in control), and in animals of #th
group — more than 3.3 times ((15.7 £ 1.4)% agdihst = 0.2)% in control). When comparing the effect
of the combined action of sodium stearates andsptan and low-dose lead on the number of segmental
neutrophils in the animal's bone marrow myelogramanges in different directions were observedhén t
rats of the 2nd group (Table. 1) the number of sagal neutrophils in the bone marrow myelogram was
2.0 times higher than in the control group ratsicilis statistically significant (p = 0.0008): (26t 1.4)

% vs. (13.9 £ 0.4)% in intact animals. In animalghe 3rd group, the number of segmental neutrgphil
was almost the same as in intact animals. In asinélthe 4th group, the number of segmental
neutrophils was 2.1 times greater than that ofrobanimals (p = 0.0009): (28.6 + 1.6) % comparethw
(13.7 £ 0.4) % in control.

When comparing the effect of the action of sodiurd potassium stearates in combination with
NP lead on the number of eosinophils in the boneramaanimal myelogram, changes in different
directions (tab.) Also occurred. Thus, the greateshber of them was in animals of the 2nd group wh
consumed ordinary drinking water: 1.6 times morengared with intact animals (p = 0.007): (2.7 *
0.2) % vs. (1.7 £ 0.2) %. In animals of the 4thupo 1,3 times more ((2.3 + 0.4) % against (1.7 *
0.2) %). In animals of the 3rd group, the numbeeadinophils was 1.3 times lower than that of cantr
animals ((1.3 £0.2) % vs. (1.7 £ 0.2) %).

With a combination of sodium and potassium stearatel low-pressure lead, there was a rapid
increase in the number of lymphocytes comparedterxt animals. Thus, in animals of the 2nd, 3rd and
4th groups, the number of lymphocytes in the arigri@ne marrow myelogram was 19.6 (53.1 = 2.2)%,
17.9 (48.6 £ 0, 8) % and 6.7 (18.1 + 2.5) % tirhagher than in control animals (2.7 + 0.6)%, whish
statistically significant (p = 0.0006).

When comparing the influence of NP lead in combamatvith sodium and potassium stearates
on the number of monocytes in the animal's boneanamyelogram, changes in different directions
were observed. In animals of control and 3rd grafipanimals, the number of monocytes in the
myelogram was the same. In rats of group 2, thebeurof monocytes was 1.4 times higher compared to
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intact animals ((1.9 + 0.3) % vs. (1.3 + 0.3)%almimals of the 4th group, the number of monocytas w
somewhat lower than in control animals and 3rd gsoi1.1 = 0.1) % vs. (1.3 £ 0.3) %).

A combination of sodium and potassium stearatesl@mnepressure lead showed an increase in
the number of normal cells compared to intact atémBhe number of normal cells in the bone marrow
myelogram in animals of the 2nd, 3rd and 4th groups 1.9 (p = 0.05), 1.6 and 4.2 (p = 0.0007) times
greater in compared with animals of the controlugr¢(10.9 + 1.8) %, (9.6 + 0,7) % and (24.9 + P#l)
against (5.9 + 0.4) % in control).

The combination of sodium and potassium stearatddav-grade lead also showed an increase
in the number of megakaryocytes compared to irgaghals. Thus, in animals of the 2nd, 3rd and 4th
groups, the number of megakaryocytes in the bormeomwamyelogram was 1.1, 2 and 1.6 (p = 0.006)
times higher than that of control animals ((1.1.3%)@%, (2.0 £ 0.0) %, (1.6 +.2) % vs. (1.0 £ 0%0)

Thus, with the action of NP lead in a dose of 70/rkg and stearates, there was an increase in
the bone marrow of the number of promyelocytesnstells, segmental neutrophils of lymphocytes and
normocytes. The number of myelocytes and metamygsayecreased.

Study of the effect of NP lead in combination wstiearates on the state of peripheral blood of
animals. As it can be seen from the figure, with tombined action of sodium and potassium stearates
and low-frequency lead, an increase in the numbesdent neutrophils in the peripheral blood of tehi
rats was observed compared to the control groups,Tih animals of the 2nd, 3rd and 4th experimental
groups, the number of rodenuclear neutrophils wagifnes greater than in intact animals (p = 0.005)
and was (4.3 £ 0.5)%.

When comparing the effects of the combined actiosodium and potassium stearates and low-
frequency lead on the number of segmental neuttgpitianges in different directions were observed.

800 X X3
700
600
500
400
300
200

B [laanukoapepHi

m CermeHTOAAEPHI

EosuHodinu

B MoHouuTtn

m NlimdpoumTtn

KoHTponb Boga+HY4 StNa+HY StK+HY

Note: * - marked values that statistically sigrefitly differ from the control ones (*p<0.05; ** —p<0.01; *** — p<0.001).

Fig. Number of rodenuclear neutrophils, segmergakmophils, eosinophils, monocytes and lymphocirtggeripheral blood of white
rats at drinking water and water containing sodamd potassium stearates in combination with NP f(%tal).

In animals of the 3rd group, the number of segmeméatrophils in 1.1 times (p = 0.007)
exceeded the amount of cell data in the contraligi@l14.3 + 1.0) % vs. (12.6 + 0.8)). In animalsiod
2nd group, the number of segmental neutrophils Was(p = 0,006) and 2.1 (p = 0.0008) times less,
respectively, compared to intact animals ((9.78%.and (5.9 = 0.7)% respectively).

The results of the studies showed that the numbeosginophils in the peripheral blood of white
rats with a combination of sodium, potassium and-dpade stearates was statistically significantly
increased (Fig.). As can be seen from the figurenimals of the 3rd group, the number of eosinlephi
the peripheral blood (3.9 £ 0.8%) was by 2.5 tirhggher than in the control group (p = 0.008), b§ 1.
times - than in animals of the 2nd group and intity@s - in comparison with the 4th group of anignal
In animals of the 2nd group, which consumed nonvatker without stearates, the number of eosinophils
in peripheral blood was almost 2.0 times highentimaintact animals (p = 0.007) and was (3.0 +%.4)

As the study showed, the amount of monocytes iipperal blood of white rats at the combined
action of sodium and potassium and low-grade sodiesd stearates has the same character as the
number of eosinophils (Fig. 1). In animals of gr@jghe number of monocytes was by 7.6 times higher
(8.7 £ 1.7)% versus control animals (1.1 £ 0.1%hie control group, which is statistically signditt (p
= 0.0009). In animals of the 4th group, the nundfemonocytes in peripheral blood ((5.7 + 0,5)%) was
by 5.0 times higher than intact animals (p = 0.0008

The number of lymphocytes in peripheral blood ofiterirats has some differences from the
number of monocytes. In the peripheral blood oftevinats in group 2, the number of lymphocytes was
1.2 times greater than in control animals (p = 0Q0(82.7 £ 1.6) % vs. (70.6 £ 0, 4)% in contriol.
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animals of the 4th group, the number of lymphocytes 1.1 times higher than in intact animals (p =
0.0008): (81.7 + 1.1) % vs. (70.6 + 0.4%) in cohtho animals of the 3rd group, the number of
lymphocytes was the same as in animals in the alogitoup.

Thus, sub-toxic doses of low-frequency lead in cioriion with sodium and potassium stearates
caused an increase in the number of rodenucledrapduis, eosinophils, monocytes, lymphocytes and a
decrease in the number of segmental neutrophithénblood of experimental animals. In contrast to
intact animals in the 2nd, 3rd and 4th groups,ehgere observed events of functional failure of the
erythrocyte system, such as anisocytosis, poikitmsig and hypochromia [7, 8, 13].

1. Thus, with a combined effect of NP lead in aedo§ 70 mg / kg and sodium and potassium
stearates on the body of experimental rats, a sigréficant increase in the bone marrow was obgkrve
in the number of promyelocytes, rodenuclear andneegal neutrophils, lymphocytes, normoglycides,
and a more significant reduction in myelocytes argtaemocytes , than at a separate influence of NP
lead.

2. Low-level lead with the use of drinking watenafrious composition caused an increase in the
number of rodenuclear neutrophils, eosinophils, aegtes, lymphocytes and a decrease in the number of
segmental neutrophils in the blood of experimemtaiimals. At the introduction of NP, there were
phenomena of anisocytosis, poikilocytosis and hijpamias of erythrocytes. In animals that consumed
water with sodium stearate followed by oral adntmison of low-dose lead, the amount of leukocyte
blood cells was significantly higher compared torals that consumed water with potassium stearate.

The prospect of further research is to study tHecefof NP lead on the background of water use tiynals with
sodium stearate and potassium stearate on the dif/emite rats.
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BIIJINB HAHOYACTHMHOK CBUHIIO
HA OPT'AHI3M MIJAOCJJIIHUX TBAPUH
ITPU B’ KUBAHHI BOJIU 13 BMICTOM CTEAPAT

BJIMSAHUE HAHOYACTHUIL CBUHLA
HA OPTAHU3M NNOAONBITHBIX ’)KHUBOTHBIX
IIPHU YHIOTPEBJIEHHUU BOJbI C COAJEP/ KAHUEM

HATPIIO I KAJITIO
Denopis O.E., Konau O.€., Measnnk H.A.,
Jloroubka O.B., Jlorounknii B.B.

V Ham yac Ba)<JIMBOIO i aKTyalbHOIO MPOOIEMOIO €
BILIMB Baxkkux Mmertanie (TM) Ha opradismM TBapuHH i
moauHu. Bigomo, mo HasgBHiICTE X B mpupomi —
HopMmanbHe siBuime. OOHAK 3a paxyHOK AaKTHBHOL
INSUTEHOCTI JIFOMUHM KOHIEHTpAIis PI3HUX KCEHOOIOTHKIB
MIBHJKO 30UTBIIYETHCS, BKIIOYAIOYM 1 COJII BAKKHX
MmetaniB. OcoOnuBy HeOe3NeKy CTAHOBISITH CIIONYKH
CBHHIIIO, SKI MalOTh BHMCOKY 3IaTHICTh pyXaTHCS II0
TpoiYHUX JIAHIFOTaX 1 aKyMYJIIOBATUCS B PI3HUX OpraHax.

CTEAPATOB HATPUS U KAJIUS

Denopus O.E., Konau O.E., Meabnuxk H.A .,
Jloronbkan E.B., Jloroubkuii B.B.

B Hare Bpemst BaKHOH U aKTyalbHOW NMPOOIeMOil sBIseTCS
BIUSHAE TsDKeNbIX MetawioB (TM) Ha opraHu3M J>KHBOTHOTO H
gejoBeka. VI3BecTHO, 4TO HaIM4YHME UX B MPUPOAE — HOPMATBHOE
spaeHne. OJHAKO 3a CYET AKTHBHOHM [EATENBHOCTH YeIOBEKa

KOHLCHTpanus Ppa3inIHbIX KCEHOOMOTHKOB 6bICTp0
YBEJIUMYUBACTCA, BKIIOYass U COJIM TSIKEJIbIX MCTAJLIOB. OC06yIO
OIIaCHOCTb NpEaACTaBIIAIOT COCITUHCHUA CBHHIA, KOTOPBIC

00J1alaf0T BBICOKOW CIIOCOOHOCTBIO JIBUTaThCS MO TPO(PHUUECKHX
HeMsX W aKKyMyJIHpOBaThCs B pasianuHeix opranax. Ceifuac
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3apa3 oco0nuBe Miclle cepejl BUCHHX 3aiMarOTh MUTAHHSI
BIUIMBY Ha OpraHi3M HaHO(OPM BaKKHX METAJTiB, B TOMY
4uCI, 1 CBUHIO. B cyd4acHHX yMOBax B Pi3HHX [pKepenax
BOJU TOCIOJAPCHKOTr0, MMUTHOTO 1 KyJIbTYPHO-NOOYTOBOrO
BOZIOKOPHCTYBaHHS KpIiM B@KKHX METaliB Yy 3HAYHHX
KUTBKOCTSIX 3HAXOIATHCS 1 MOBEPXHEBO-aKTUBHI PEUOBHHH,
10 SIKMX BIJTHOCSTBCSI CTeapaTH HaTpiro i kaiuito. Meroro
IOCTiDKeHHsT Oyio BuBuuTH miro HY cBuHIOIO Ha Tii
BXKMUBaHHS TBAPUHAMH BOJHM 3 BMICTOM CT€apary Harpio i
cTeapary Kajliio Ha KiCTKOBHMH MO30K i nepudepruuHy KpoB
6inux mrypiB. Takum 4MHOM, HIpH KOMOIHOBAaHOMY BILTHBI
HY cBunmto B 1031 70 Mr / kr i creapariB HaTpiro 1 Kajito
Ha OpraHi3M MiAJOCHIOHUX WIypiB Bim3Hadamocs OiLTbII
3HAQYHE MiABUIIECHHS B KICTKOBOMY MO3KY KiJIBKOCTI
HPOMI€JIONUTIB, HAJIHYKOSACPHUX 1 CErMEHTOSACPHUX
HeWTpo(1IiB, TIM(POIUTIB, HOPMOIMTIB 1 OLIBII 3HAYHE
3MCHIIICHHS Mi€JIONUTIB 1 METaMIENIONUTIB, HIX MPH
posnineHoMy BrmBi HY cBunmto. HU cBuHIfo Ha Tii
BXKUBAaHHS IHTHOI BOAM PI3HOrO CKIALy BUKIMKAIN
30IIbLICHHS KUTBKOCTI MANUYKOSACPHUX HEWTpodinis,
€03uHO(DITIB, MOHOLMTIB, JIMQPOLUTIB 1 3MCHIICHHI
KUTBKOCTI  CerMEHTOSIICPHUX  HEUTpOQimiB B KpOBi
IOCHITHAX TBApHUH.

Kio4uoBi cjioBa: HaHOYACTUHKH CBHHIIO, MUTHA
BOJa, CTeapaT HaTpilo, cTeapaT Kallilo, KiICTKOBHH MO30K,
nepudepruyHa KpoB.
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0c000€ MECTO CpeAr YUYEHBIX 3aHHMAIOT BOIPOCH! BO3ACHCTBHS Ha
OpraHn3M HaHO(OPM TSDKENIbIX METAUIOB, B TOM YHCIIE, U CBHHIIA.
B CcOBpeMEHHBIX YCIOBHAX B pPa3IMYHBIX HCTOYHHKAX BOIbI
XO0351HCTBEHHOTO, MHTHEBOTO u KyJIbTypHO-OBITOBOTO
BOJIOTIONIF30BAaHMS KPOME TSDKEIBIX METAUIOB B 3HAYHTENBHBIX
KOJIMYECTBAX HAXOIATCS W MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, K
KOTOPBIM OTHOCATCS CTeapaTsl HaTpus U Kaimus. Llenmbro
uccienosanus Obuto M3yunth neiictBue HU cBuHma Ha ¢one
YIOTpeOJIeHHs >KUBOTHBIMH BOIBI C COAEpXKAaHHEM cTeapata
HATpUs M cTeapaTa Kajiusl Ha KOCTHBIH MO3T M nepudepruuecKyro
KpoBb OenbIx Kpblc. Takum o0pa3oM, HpH KOMOMHMPOBAHHOM
BoszeiictBur HY cBuHia B 103e 70MI/Kr U cTeaparoB HaTpHs W
Kanus Ha OpraHu3M IIOJONBITHBIX KPBIC OTMEJanoch Oomee
3HAYUTENPHOE IIOBBIMICHHE B KOCTHOM MO3T€ KOJIHMYECTBA
NPOMHENIONUTOB,  TAJOYKOSAEPHBIX U CETMEHTOSJICPHBIX
HEUTPO(HIOB, TMM(ONUTOB, HOPMOLIUTOB U O0Jee 3HAUUTENHHOE
YMEHBLICHHE MHUEJOLMTOB M METaMHUEIOLUTHB, YeM IIpU
pasnensHoM BoszaedictBun HY cBunma. HY cBuHia Ha QonHe
yIOTpeOaeHHs TNUTHEBOH BOABI PA3UYHOTO COCTaBa BBI3BAIU

YBEJIMYEHHE  KOJIMYECTBA  HAJOYKOSJAEPHBIX  HEHTPOQUIIOB,
503MHO(MIOB, MOHONWTOB, JUM(ONUTOB U  yMCHBIICHHE
KOIIMYECTBA  CETMEHTOSJACPHBIX  HEHTPOQMIOB B KPOBH

[IOOIBITHBIX KMBOTHEIX.
KiwueBble ¢/I0BA. HAaHOYACTHIEI CBHHIIA, ITIUTHEBAS BOJA,
cTeapar HaTpus, cTeapar Kaius, KOCTHBIM MO3T, epudepruccKas

KPOBb.
Peuensent Koctenko B.O.

POSITIVE INFLUENCE OF ARTICHOKE EXTRACT ON STRUCTUR AL
AND METABOLIC PROCESSES IN BONE TISSUE OF RATS CONDITIONED UPON
CADMIUM-NITRIC INTOXICATION

e-mail: khoptanadia@gmail.com

The purpose of the study was to investigate thengds in the histological structure, bioelement cositipnand
markers of bone metabolism in the blood of whitdemats with experimental cadmium-nitrite intoxicat and the use of
artichoke extract for correction of disturbanceat throse under the influence of toxicants. It hasnbestablished that on the
background of combined action of Cd&id NaNQin animal femoral bones, osteoclastic resorptioncesses over
osteosynthesis predominate and ash content of tis¢ important osteotropic elements (Ca, Zn and iGuifcantly decrease),
while cadmium content increases greatly. Indicaténghosphorous-calcium metabolism change in bldadma, the activity of
acid phosphatase increases and oxyproline contientriacreases, alkaline phosphatase activity desg® Artichoke extract
positively influences on reparative processes inelso With the administration of artichoke extrdet balance of macro- and
micronutrients is restored in the femur of the aasn cadmium is significantly reduced. Biochemicaarkers of bone
metabolism are normal in the blood plasma, theaskf which do not significantly differ from thosé intact ones (with the
exception of the concentration of oxyproline trehains higher) to the end of the experiment.

Key words: artichoke extract, cadmium-nitrite intoxicationstblogical structure of femoral bones, markerdofe
metabolism.

The work is a fragment of the research project ‘@ytation of medical and preventive measures tacedhe level
of dental morbidity of the rural population of Peyfattia, which inhabits anthropogenically burdengatritories”, state
registration No. 0117U000946.

According to publications devoted to environmentadnitoring [1,10],cadmium (Cd), nitrates
and nitrites are considered to be the most comnadlotpnts, and their content in the environment is
constantly increasing.Sources and ways of receithege xenobiotic in the body are well known [1, 8]
The cumulative properties of Cd [10] and, convefstle rapid metabolism of nitrates and nitriteshwi
the formation of more toxic metabolites have bemved [8]. Cd is a thiol poison: it binds to -SHgps
of proteins, causes changes in their structureklactive centers of enzymes, which suppressés the
catalytic action [2, 4]. Nitrites cause gemic hypoxwhen exposed to oxyhemoglobin, free radicads ar
generated, which activates free radical oxidatimh damage to cell membranes [8].
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