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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
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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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It is known that chronic xenogeneic intoxicatiom d¢ead to toxic osteopathy [2, 3, 11]. Such data
prompt to search effective, accessible and safensned correction of metabolic and structural
disturbances arising from the combined effect of dddhpounds and nitrites, in bone tissue (BT) in
particular. Our attention was paid to a well-knodeod and medicinal plant ArtichokeCynara
scolymu}y which was introduced into the culture even mssical times. Modern studies have confirmed
and expanded the pharmacological properties othaie extracts, among which the antioxidant,
membrane-stabilizing and detoxifying effect, whititreases the excretion of toxins from the body
(including nitrocompounds and heavy metal salt$) {8hile manufacturingthe medication “Artichoke
Extract-Health” (EA), a unique technology is usedatvoid drying artichoke leaf juice, and therefore
ensures the preservation of a complex of activetamises that are contained by a fresh plant: fladah
glycosides cinnarine and cyarozid in combinatiothwihenolocarboxylic acids and bioflavonoids, as
well as inulin, ascorbic acid, carotene, vitaminsd®d B, which contribute to the normalization of
metabolic processes. New studies have shown goeldtoiy effect of artichoke leaf extracts as fog th
Lead [5]. However, in literature there is no data tbe influence of EA on the state of BT in the
conditions of cadmium-nitrite intoxication. The ma»mmon model for research is white laboratory
rats, which provide an opportunity to explore vas@athological conditions and mechanisms for their
development, followed by extrapolation to humaris [6

The purpose of the study was to investigate changes in higiold structure,bioelement
composition and markers of metabolic processesTinrBanimals with experimental cadmium-nitrite
intoxication and also conditions of artichoke estr@EA) applicationon the background of the comtdine
action of Cadmium chloride (Cdgland Sodium nitrite (NaN£.

Materials and methods.The study was conducted on 52 individuals of whsexually mature
male rats weighing 180-220 g. The animals were &adtmanipulated with the requirements of bioethics
[4]. The animal were divided into intact (contrdl2 animals) and two experimental groups: 1st— 24
animals, 2nd group had 16 animals. Intoxication wadormed during 10 days with administration of
1/10 LDso xenobiotics (0.12 mg Cdeand 0.21 mg NaNgper 100 g of body weight) daily once a day.
After completing the introduction of toxicants, emals of the 1st group were with drawn from the
experiment on 1st, 14th and 28th day, and aninfalsen2 group with the purpose of correction were
injected EA. The mice of the'2group were with drawn from the experiment on l1dtkl 28th days as
mentioned above. Blood and femoral bones were rethowhich were cleaned from soft tissues. A part
of the bone was prepared for histological studiesalcification was carried out by Wilens (1950heT
sections were stained with hematoxylin and eosimam P8 and Axioskop Microscopes, the I1S-capture
software (V.1.0) were used for micro-photographfe Thioelement composition of the femur was
determined by the atomic absorption method on atsgghotometer C-115PK. Determination of bone
metabolism in blood plasma was carried out in eclionical laboratory based on the Center of
Bioelemetology of Ivano-Frankivsk National Medicddhiversity according to standardized methods
using reagent kits: “Phyllisit”, “Simko” (Ukraine);Vital” (Russia), “Lachema” (Check Republic).
Statistical processing was conducted on a PC udiegosoft Excel and STATISTICA (StatSoft, Inc.,
2010), the results were considered to be relidhte< 0,05. Correlation matrices were calculateith@is
the Pearson method to estimate the relationshipdaet the studied parameters.

Results of the study and their discussionHistological studies of different regions of femur
bones of the animals of the 1st group showed thahe 14' day after the ten-day injection of toxicants
in a compact BT diaphysis of the femoral bonesedisfof the structure of all layers were determined
the disorganization of the collagen fibers of thhgamic matrix and the proper placement of boneeplat
In the osteonic layer the phenomenon of osteopomih the presence of multiple cavities filled hwvit
connective tissue, osteoclasts and osteoblasighighted (fig. 1).

The massive destruction of bone trabeculae leads tmlation of the characteristic pattern of
spongy bone, it loses cellular appearance. On8lal&y, the amount and volume of osteoporotic cavitie
in the osteonic layer decrease with the activatioorganic matrix recovery processes. At the same, tin
some animals, multiple phenomena of smooth andagxitesorption of BT and the increased activity of
osteoblasts are observed. At the same time, neogenesis takes place, but the fibers of the argaatrix
are hypochromic andchaoticallyoriented. More vicidanges are visualized in the spongiform BT in
epiphysis. Unevenly thinned bone beams, some wathynusurums, are defined near the articular surface
with the distance from the femoral head, their dgndecreases. Observed phenomena of smooth and

205



| SSN 2079-8334. Ceim meouyunu ma oionozii. 2019. Ne 2 (63)

sometimes lacunar resorption of BT with the dominance of osteomalacia without activation of cells of the
monocyte-osteoclastic series.
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Fig. 1.0steoclast (1) insponge bone tissue of fezpiphysis Fig. 2.Sponge BT of femur epiphysis of rats on thé& tldy

of rats on the 14th day after CdChnd NaNQ administration. after CdC}, NaNQ and artichoke extract administration. 1 —
Hematoxylin and eosin staining. Photomicrographpomiing: x neoplasms of simple axillary beams. Hematoxylin agasin
430. staining. Photomicrography. Zooming: x 430.

EA administration to animals of the"¥2group reduces the severity of the processes of
destruction of the compact bone in the diaphyseth@ftubular bones, reduces the disproportion level
between the processes of osteomalacia and repan@generation, although it does not completely
eliminate the adverse effects of the toxicant on(B4th day). This is manifested by the insignifican
severity of neoplasms and more homogeneous steucfuthe osteon layer. The preparations visualize
only single deformed, sharply thinned bone beanme fibers of the organic matrix of the osteonic
layer equally perceived the dye, the bonding liaesdirected mainly along the long axis of the bone
On the surface it is possible to form a thin lagéosteoid in the form of a homogeneous oxyphilic
mass, in which single osteocytes are depositedn@dsin spongyBT are somewhat different in
different animals in this group. In most of therhe tstructure of BT is generally preserved. Bone
trabeculae are mostly represented by plates tlatlmsely adjacent to each other, there are some
osteocytes with elongated coresbetween them. THacsuof the beams is smooth. At the same time,
in some animals, in which the phenomena of resomptif BT are determined, the enhanced activity of
osteoblasts with pericellular deposition of a newtgated osteoid is determined in the thickness of
beams or on the surface (fig. 2). On the 28th ddyfoadministration in animals of the 2nd groumrs
of restructuring of compact and spongy BT of ansrak quite polymorphic.

~ : - In particular, the diaphysis of the femur of
the rats does not determine the thinned areas, but
G ‘ _d there are areas with a large number of enlarged
S bone canals, the phenomena of fiberoxyfilia,
which coincides with the histological picture that
is observed in intact animals. The fundamentally
different feature of the restructuring of the BT of
the diaphysis of the femur in rats of the 2nd
group receiving EA is the presence of sites of
2 S 4 enhanced neocologenesis. They are characterized,
22 4 ;, et B first of all, by a larger thickness and more
o ’a o = WS & homogeneous nature of the colour of the fibers of
Fig. 3. Sponge BT of femur epiphysis of rats on th& 28y after the organic matrix. This indicates a sufficient
CdChL, NaNG and artichoke extract administration. 1 — ostesibla . . .
proliferation. Hematoxylin and eosin staining. Rimicrography. maturity of the neWIy formed BT with signs of
Zooming: x 430. osteon structure.

Alongside with this, in the osteonic layer, foci méocolagenogenesis with a relatively chaotic
structure are noted, which is determined by théufea of the angioarchitectonics of the newly adat
BT, although the number of bone canals is relagigehall. Neocolagogenogenesis has a focal character
which gives the osteonic layer a mosaic form. CGuioeof the pathological condition caused by the
toxicants administration with the help of EA hasignificant effect on the nature of changes in ggon
BT in epiphyses of the femur bones. There is advjioliferation of osteoblastic cells in the areds
bone remodeling (fig. 3). Bioelement compositionfefur bones ash of rats is given in table 1. The
content of Ca, main component of the mineral maBik decreased by 6-14 % (p < 0,05), and Mg
increased by 21-35 % in the animals of the 1stginwcomparison with the intact. Zink (Zn) and Cepp
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(Cu) are important osteotropic trace elementsy thaitent in BT of animals of the'group decreased
with respect to intact indices: Zn - by 19-45%,-Cy 25-27% (p <0,001).

Table 1
Element composition of femur bones ash of rats afféed by CdCband NaNO:; followed
by artichoke extract correction
(Chemlir(]:gll(::lZmentS) Groups of animals " day 14 day 28 day
. Intact animals 330.9+6.2
?rr?;lgu?sh) 15'experimental 311.1 % 4.3* 305.7 + 3.3* 285.1 '35
2"experimental - 334.6+713 339.9 +6.4
) Intact animals 38.1+1.4
'(\:'naglge;“r‘]r)“ 1'experimental 51.8+2.1% 34.6+1.8 456+25*
2"experimental - 42.6 + 170 38.2+2.2%
. Intact animals 458.6 + 37.2
(Z'”/C ash) 1'experimental 314.2+ 25.1* 252.0 £32.8* 369.6 +29.
na'g 2"dexperimental - 423.4 +10'7 4541 +14.5
Intact animals 17.9+0.9
(CO"/’ersh) 1'experimental 136+0.7 131+12% 16.7+11
na'g "dexperimental - 143+17% 173<14
. Intact animals 2.10+£0.26
(Ca‘jmgjsrﬂ) 1'experimental 8.18+0.43 8.85 + 0.52% 37.08+1.02%
no'g 2"dexperimental - 5.73 +0.38* 2.51 +0.29*

Note: here and in the table 2: 1) * — p < 0.05*p < 0.01 — the degree of probable changes compeith the indicators of intact
animals group; 2) # — p < 0.05 — degree of probaeb#nges between the 2nd and 1st experimental gafiamimals.

However, on the 28th day of EA correction, the eontof the studied bioelements did not
significantly differ from the control values of tlietact rats. As the authors [7] note the abilifyCal to
cumulate in BT and its competitive relationshiphneissential double-valent metals, it was important
determine whether the biologically active substarmeEA influence the level of accumulation of @d i
the bones.Investigation of the content of this lyeanetal in the bone ash of animals of the 1st group
showed that it gradually increased and on the 2Bii exceeded the intact indicesin 17,7 times
(p<0.001). Under conditions of EA administrationaimimals, content of Cd decreased by 14.8 times in

comparison with the animals of the first group,eeding the value of intact animals by only 19 %.
Table 2
Biochemical parameters of blood plasma of rats affged by CdCk and NaNQGxand with subsequent
correction of artichoke extract

Indices Groups of animals thday | 14" day ‘ 28 day
) Intact animals 2.34+0.08

Calcium p - " "~ "

(mmoliL) 1stexperimental 2.68+0.13 2.83+0.14 2.08+0.17
2nd experimental - 2.72+0.11* 2.49+0.12 *
Intact animals 1.33£0.05

z:]‘r‘;soﬁ/hl_‘a)‘tes 15 experimental 2.1620.24* 1.42+0.08* 1.7620.15%
2" experimental - 1.58+0.10* 1.52+0.07*

) Intact animals 0.72+0.08

%aggﬁﬁ;“m 15t experimental 0.43£0.02** 0.31+0.03** 0.33+0.03*

2nd experimental - 0.69 +0.66 0.94+0.04*
) Intact animals 28.31+2.79

(On:‘r{%%')”e 15 experimental 71.443.23* 74.56+1.39% 99.70+2.94*
2nd experimental - 47.13+3.15 45,25 +2 41

Activity of alkaline Intact animals 15.07+0.08

phosphatase 15t experimental 10.84+2.28* 9.30+1.23* 7.10 £1.95*

(umol/sL) 2nd experimental - 16.09+1.77 18.13+0.58"

Activity of acid Intact animals 0.93+0.23

phosphatase 15t experimental 1.88+0.18** 2.47 +0.13* 4.17+ 0.48*

umol/sL 2" experimental - 1.53+0.12 1.29+ 0.04*

The ratio of activity of| ___Intact animals 16.20+0.35

alkaline and acid 1stexperimental 5.77+0.21* 3.76+0.28** 1.70+ 0.19**

phosphatase 2nd experimental - 10.49+0.16 14.05+0.54 *
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Biochemical studies of markers of bone metabolisrblood plasma confirm the positive effect
of EA on metabolic processes in BT of animals veigdilmium-nitrite intoxication. In particular, anirsal
of the first experimental group showed an incraasthe concentration of total calcium (Ca) durihg t
first 14 days, and on the 28th day — a decreasklly compared with intact animals. With the use of
EA, Ca concentration did not significantly diffeof the control values of intact animals (table 2).

The concentration of Phosphates in the blood (62)eéxtly increases on the first day after a
ten-day intoxication in the 1 experimental group compared with intact animals. the 2nd
experimental group of animals with an EA administra this index was 14-19 % higher, but had no
sufficient fluctuations. The activity of phosphaasignificantly changed in Group 1: AlPh, whichais
marker of osteoblast activity, gradually decreadgd28-53 %, while AcPh, which characterizes
osteoclast function, increased by 2.0-4.5 timesait be assumed that early phosphatemia is asstciat
with an increase in AcPh activity, which already the first day almost doubled the intact ones.
Activation of this enzyme may be caused by the wraent of subcompensated metabolic acidosis,
which is observed with cadmium intoxication [LOhe€l decrease in AlPh activity may be due to the
substitution of ZA" Ta Mg?* ions in the active center of enzyme by Cadmiuntesithe ion radii of
Zn**, Mg** ta CcP*cations are close. Similar results regarding thetexat of Ca in blood plasma and
the activity of AIPh in the context of the influenof heavy metals have been obtained by other
researchers [9]. Concentrations of ¥m blood plasma of animals of group 1 were siguaifitly lower
by 40-54 %, while the concentration of oxyproli@R) increased by 2.5-3.5 times, indicating that the
collagen bone matrix was destroyed by the combiaetion of CdCl and NaNQ. In the 2nd
experimental animal group, the activity of AIPh wasse to that of intact animals, and AcPh was
significantly lower, and by the end of the expenmehe intact rates were 39% higher. The reflectio
of the balance of osteosynthesis and bone resarptiocesses is the ratio of AIPh/AcPh activitythe
1st group, this index was lower 9.5 times, andhia 2nd only by 13 % compared to the indicator of
intact animals (on the 28th day of observationctSdata make it possible to state that the usefof E
against the combined effects of Cd@hd NaNQ significantly improves the metabolic processes in
BT of animals, which is confirmed by the biochenhigarameters of blood plasma (table 2).

Correlation analysis of the obtained results alldwe estimate the degree of interconnection of
the studied indicators, in particular between tbetent of Cd in BT and the OP concentration in tloo
plasma (r = +0.86; p <0.05), Mg (r = -0.76; p <0,04cPh activity (r = +0.85; p <0.001). Also, stmpn
reliable correlations were detected between thirigcof AcPh and OP concentration in plasma (r =
+0.84; p <0.001), AlIPh activity (r = -0.62; p <0)pZn content in femur bone ash (r = -0.79; p <@)00
Consequently, the OP concentration and the actofithhe AcPh in blood plasma may be markers of the
depth of structural and metabolic disturbances ThuBder the conditions of these toxicants and the
effectiveness of corrective factors applying.

The positive effect of EA in this study can be expeéd by high antioxidant, membrane-
stabilizing and detoxifying properties, which ameyded by the unique multi-component artichoke and
drug composition on its basis [5].

1. Histological studies confirm structural changes BT developing in the process of
experimental cadmium-nitrite intoxication. In padiar, the phenomenon of osteoporosisin the ostdono
layer of compact boneand numerous erosions ingbagy BT have been determined. Such data prove
the predominance of osteoclastic resorption presesser osteosynthesis in BT. In the ash of thaifem
of experimental animals, the content of osteotrdpaelements Ca, Zn and Cu decreases against the
background of significant accumulation of toxic iyganetal Cd. Simultaneously, there is an increase i
2.5-3.5 times in the concentration of oxyprolinenarker amino acid of collagen catabolism and a 2.0
4.5-time increase in the activity of the AcPh, tharker of osteoclast functioning. Phosphoric-caitiu
exchange rates have changed.

2. Artichoke extract positively influences reparatiprocesses in the bone (presence of sites of
enhanced neocologenesis, proliferation of ostetblaslls,the balance of macro- and microelememts i
the BT is restored, while the Cd content is reduiced4.8 times.The artichoke extract administration
normalizes the biochemical markers of bone metabpin animals with EA administration, with the
exception of Oxyproline concentration that remdats60% higher).

Prospects for further research lie in the fact tthlae obtained data open the possibility of stugyihe clinical
application of EA for the correction of structur@hd metabolic disturbances in BT, due to the aatibthese xenobiotics.
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MO3UTUBHUU BIVIUB EKCTPAKTY

APTHIIOKY HA CTPYKTYPHO-METABOJITYHI
IPOILIECH Y KICTKOBI TKAHHMHI II{YPIB
3A YMOB KAJIMIEBO-HITPUTHOI
IHTOKCHKAIII
Xonta H. C., llImipuak JIS1.

IIpoBeneHO [OCHIMKEHHSI TICTOJOTIYHOI CTPYKTYpH,
610€JIeMEHTHOTO CKIaayTa MapKepiB KiCTKOBOTO
MeTaboMi3My y KpOBi IMypiB-cammiB 3 KaJMi€BO-HITPUTHOIO
IHTOKCHKALIIEIO TA 32 YMOB BBEICHHS CKCTPAKTy apTHLIOKY.
Bceranosneno, mo Ha 1i1i kom6inosaHoi aii CdChk ta NaNO
y CTErHOBHX KIiCTKaXx TBapHH IEPEBAXKAIOTh IPOLECH
OCTEOKJIaCTHYHOI pe30pOLii HaJl 0CTEOCHHTE30M, JOCTOBIPHO
3HIDKY€ETBCSI BMICT y 30111 ocreorpontux enementiB (Ca, Zn
ta Cu), 3pocrae BMIiCT KaaMiro. ¥ mia3mi KpoBi 3MiHIOIOTHCSI
nokasHuku  (ochopHo-KanmbLieBoro  0OMiHy,  3pocrae
aKTUBHICT,  KucIIoi  ¢ocdarazy  Ta  KOHLEHTpamii
OKCINPOITiHY, 3HIKYEThCA aKTHBHICTH JyXHOI (ochaTasm.
BBeleHHS eKCTPAaKTy apTHILIOKY IO3UTHBHO BIUIMBAE Ha
penapatuBHi npouecd y KT, mpo mo cBif4uTh HasBHICTH
JUISHOK TOCHIJICHOTO HEOKOJIarcHe3y, mpodridepartis KIiTHH
ocreobnacTuyHOro psity. OHOYACHOBITHOBIIOETECS OanaHc
MaKpo- Ta MIKpOEJIEMEHTIB, OCTOBIPHO 3HMKYETHCS BMICT
kaamito y KT. V mnasmi kKpoBi HOpMaizyroThest 0i0XiMidHI
MapKepH KiCTKOBOTO METa00Ii3My, 3HAUCHHS SIKHX 70 KiHIISA
eKCHEePUMEHTY  JOOCTOBIpHO HE  BIAPI3HAIOTBCA  BiX
[OKAa3HUKIB  IHTAaKTHUX (32 BHHATKOM  KOHLEHTpALii
OKCINpOJIiHY, sIKa 3aJIMIIAETHCS BUIIOKO).

KarouoBi cjioBa: eKCTpakT apTHIIOKY, KaaMieBO-
HITPUTHA IHTOKCHKALisl, TICTOJIOTIYHA CTPYKTypa CTErHOBUX
KiCTOK, MapKepH KiCTKOBOI'O MeTaboi3my.
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NMO3UTHUBHOE BJIUSHHUE DKCTPAKTA
APTHIIIOKA HA CTPYKTYPHO-METABOJIMYECKHE
IPOLIECCHI B KOCTHOM TKAHM KPBIC
IPA KAJIMHUEBO-HUTPUTHOM
HNHTOKCHUKALIMU
Xonta H. C., llInunpuak JI. 51

[IpoBeneHo uccienoBaHue TUCTOJIOIMYECKOM CTPYKTYpBI,
OMO3JIEMEHTHOTO COCTaBa M MapKepoB KOCTHOro MeTabonu3Ma B
KPOBH KPBIC-CAMIIOB C Ka/IMUEBO-HUTPUTHON MHTOKCHKALMCH, a
TaKKe Ha (JOHE IIPUMEHEHHMS DKCTPAKTa apTULIOKA. Y CTaHOBIICHO,
4yro Ha QoHe komOuHHMpoBaHHOro neiictBuss CAChk ta NaNQOes
OCIpeHHBIX KOCTSIX OKMBOTHBIX IpeoOyaaloT  MpOIECCH
OCTEOKJIACTHYECKOH pe30pOLMH Hajl OCTEOCHHTE30M, JIOCTOBEPHO
CHIDKAeTCsl COJep)KaHHe B 30JI¢ BAKHEHIINX OCTEOTPOIHBIX
snementoB (Ca, Zn u Cu), Bo3pacraer coiepanue kaamus. B
IU1a3Me KPOBH H3MEHSIOTCS MoKazaTelu (hochopHO-KaIbLUEBOTO
oOMeHa, BO3pacTaeT aKTHBHOCTh KHCIOH (ocdarazsl U
KOHLICHTPALIMH OKCHIIPOJIMHA, CHIDKAETCS aKTUBHOCTD IIETIOYHOM
(ocara3pl. DKCTPaKT apTHIIOKA IOJOXKUTENIBHO BIMSET Ha
penapaTHBHBIC TPOLECCH! B KOCTH, O 4YeM CBHIETENBCTBYET
HAJIMYHE YYaCTKOB YCHJICHHOTO HEOKOJIareHesa, nposudepanus
KJIETOK OCTe00JIaCTHYHOrO  PsZla,BOCCTAHABIMBACTCA —OaslaHC
MAaKpO- ¥ MHKPO3JIEMEHTOB, JOCTOBEPHO CHIKAETCS COZICPIKAHUE
KagMusa. B IuasMe KpoBH HOPMAIM3YIOTCS OHMOXMMHYECKHE
MapKepbl KOCTHOrO MeTaboiM3Ma, 3HauYeHHEe KOTOPBIX 10 KOHIA
9KCIICPUMEHTA JIOCTOBEPHO HE OTJIMYAIOTCS OT IOKa3arenel
HHTAKTHBIX (32 MCKIIOYCHHEM KOHLCHTPALMU OKCHIIPOJIMHA,
KOTOpasi OCTAeTCs BBIILE).

KnrodeBble c10Ba: JKCTPakT apTHINOKA, KaJIMHEBO-
HUTPUTHAs ~MHTOKCHUKAIWs, THCTOJOTMYECKas  CTPYKTypa
OeqpeHHbIX KOCTEeH, MapKepsl KOCTHOTO MeTabonu3Ma.
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