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Abstract. The purpose of the research — to determine blood and hair levels of metals included
in the composition of prosthetic knee joints in patients with gonarthrosis, to evaluate the clinical and
pathogenetic significance of this microelementosis in different variants of disease course. Materials
and methods. Were examined 87 patients with gonarthrosis (45 % men and 55 % women with an
average age of 53 years). Atomic absorption spectrometer "SolAAr-Mk2-MOZe" with electrographite
atomizer (UK) were used to study the existence of metals in the organism. Results. Microelementhosis
in blood of patients with gonarthrosis observed in 41 % of cases, while in the hair - 23 %, which is
accompanied by increased levels of Ti and V in serum on the background of reducing the
concentration of Fe, and the hair changes of metals are related to the increasing content of Al, Fe and
Ti with decreasing parameters of Co, Cr and Mo. It depends on the radiographic stage of the disease,
the presence of synovitis, the prevalence and severity of articular syndrome, involving in the
pathogenesis of meniscus lesions, bursitis, trabecular oedema in the patella, forming osteophytes,
osteocytes and intraarticular Shtydy bodies, which is correlated with osteoporosis. Conclusions.
Gonarthrosis courses with changing levels of metals in blood and hair (Al, Co, Cr, Fe, Mo, Ti, V)
contained in the prosthetic knee joints, which depends on the clinical course of the disease, determines
the pathogenetic compositions of articular degenerative inflammatory lesions.
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Actuality. Gonarthrosis is one of the most common rheumatologic and orthopedic profile
disease [1, 2, 3], which causes a significant health and social damage either to the people with illness
or to society as a whole [4, 5]. Gonarthrosis is accompanied by microelementosis proceeding with a
violation of the many essential and toxic metal body levels [6, 7]. After endoprosthesis replacement of
knee joints in the patients’ body, the content of such metals as Co, Cr, Ti, and others [8, 9, 10] are able
to determine the "durability" of the graft prosthesis and the further course of gonarthrosis [11, 12].

The purpose and objectives of the research — to determine levels of metals included in the
composition of total knee joints (Al, Co, Cr, Fe, Mo, Ni, Ti, V) in patients with gonarthrosis, as well as
compare the values with concentrations of these trace elements in hair, comparing with the indicators of
Co, Cr, Mo, Ni, Ti and V in the soil of areas of patients residence, to evaluate the clinical and pathogenetic
significance of endogenous and exogenous microelements in different variants of the disease.

Materials and methods. Were examined 87 patients with gonarthrosis (45 % men and 55 %
women with an average age of 53 years). I, II and III stages of the disease respectively identified in
28 %, 41 % and 31 % of observations, polyarthrosis occurred in 53 % of cases, osteochondrosis — in
92 %, spondiloarthrosis of arcuate joints in 71 %, clinically symptomatic synovitis — 67 %. Among
these patients diagnosed coxarthrosis was in 36 % of cases (main group) and the remaining 64 %
without any changes of the hip joints constituted the control group. I, II and III stages of the disease
respectively identified in 19 %, 48 %, 32 % of cases in the control group, polyarthrosis occurred in
58 % of cases, vertebral osteochondrosis in 94 %, spondylosis of arcuate joints in 65 %, synovitis in
61 %. To study the performance of metals in the organism were used atomic absorption spectrometer
SolAAr-Mk2-MOZe with electrographite atomizer (UK). As a control, these laboratory parameters
were determined in 40 healthy people between the ages of 38 to 79 years.

Assessment of anthropogenic trace element contamination of soil by metals is made by
sanitary stations and the regional offices of the State committees for Hydrometeorology,
environmental control and environmental safety.

Statistical analysis of the results of the research was carried out using computer variational,
nonparametric, correlation, regression, one — (ANOVA) and multivariate (ANOVA / MANOVA) variance
analysis (Microsoft Excel and Statistica-Stat-Soft, USA). Average values (M), their standard deviations
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(SD) and errors (SE), Pearson parametric correlation coefficients and nonparametric Kendall coefficients,
multiple regression criteria, Brown-Forsyth dispersion and Wilcoxon-Rao variance, Student and
McNamara-Fisher differences, and reliability of statistical indices were evaluated. Critical level of
significance in testing statistical hypotheses in this study was assumed to be 0.05.

Results. Microelementhosis in blood of patients with gonarthrosis observed in 41 % of cases,
while in the hair - 23 %, which is accompanied by increased levels of Ti and V in the serum on the
background of reducing the concentration of Fe that is accordingly observed in 40 %, 44 % and 43 %
of patients, and hair changes of metals are related to the increasing content of Al, Fe and Ti with
decreasing parameters of Co, Cr and Mo in 46 %, 100 %, 22 %, 12 %, 29 % and 45 % of cases.

It depends on the radiographic stage of the disease, the presence of synovitis, the prevalence
and severity of articular syndrome, involving in the pathogenesis of meniscus lesions, bursitis,
trabecular oedema in the patella, forming osteophytes, osteocytes and intraarticular Shtydy bodies,
which is correlated with osteoporosis (Al, Co, Cr, Ni) values of Cr, Ti and V in different objects of
study (blood, hair) are correlated to each other, as well as have prognostic significance.

If in the blood serum of gonocoxarthrosis is accompanied by a significant rise of blood levels
of Tito 25 % V 43 %, in hair — Al to 27 %, Fe to 6.1 % and Ti by 14 % while reducing the first object
of study Fe 4 %, and in the second object — Co to 30 %, Cr to 34 % and Mo to 10 %, with the
additional development of lesions of the hip joints occurs with higher blood Ti to 19 %, V to 18 %, in
the hair — Ti to 9 % on the background of oppression of Cr content of 22 %, which indicators correlate
among themselves, depend on the degree of severity of the disease (Ni, V), make influence on the
severity of degenerative-inflammatory changes in the compositions (Fe, Ni), and the difference
between gonocoxarthrosis from the isolated gonarthrosis is high frequency of microelements Cr, Mo
and Ti (Table 1).

Table 1. Indicators of metals in blood and hair of healthy people, patients with gonoarthrosis
and gonocoxarthrosis (M+SD=SE)

Examined groups
Indicators _ patients
healthy (n=40) gonarthrosis (n=56) gonocoxarthrosis (n=31)
Al, pg/l 2,7£1,76+0,27 3,0+1,43%0,19 2,9+1,46+0,26
Co, pg/l 8,3+5,58+0,84 10,1+6,07+0,81 9,244,94+0,89
Cr, ng/l 1,2+0,55+0,08 1,3+0,49+0,07 1,3+0,51+0,09
Blood Fe, mg/l 443,1421,70+3,27 427,1433,54+4,48 425,0+33,46+6,01
Mo, ng/l 1,6+0,87+0,13 1,7£0,56+0,07 1,8+0,89+0,16
Ni, ng/l 3,9+2,11+0,32 4,44+1,92+0,26 4,6+2,43+0,44
Ti, ug/l 2,0+0,31+0,05 2,120,420,06 2,5+0,6040,11 *
V, ug/l 1,440,69+0,10 1,7£0,70+0,09 2,0+0,80+0,14 *
Al pg/g 2,240,72+0,11 2,6+0,87+0,12 2,8+0,85+0,15
Co, ng/g 18,1£14,17+2,14 14,8+8,69+1,16 12,7£6,14+1,10
Cr, ng/g 43,1422,60+3,41 36,5+18,63+2,49 28,4+15,69+2,82 *
Hair Fe, ng/g 1,740,20+0,03 10,3+4,00+0,53 10,3+4,59+0,83
Mo, ng/g 1,9+0,17+0,03 1,6+0,35+0,05 1,740,32+0,06
Ni, ug/g 3,9+1,77+0,27 3,6+1,85+0,25 3,7+1,76+0,32
Ti, ug/e 2,140,39+0,06 2,240,42:0,06 2,4+0,54+0,10 *
V. ng/g 104,7+113,34+17,0 116,1+110,81+14,8 150,5+115,17+20,6

differences between patients with gonarthrosis and gonocoxarthrosis are authentic.

The level of Ti in soil is directly correlated with the concentrations of Fe and Mo in serum,
and the settings in hair of Al, Co, Cr, Mo, Ni, Ti and V depend on the content in the soil of Co, Cr, Ni
and V, and the integral indexes of the severity of microelements in blood and hair of patients with
gonarthrosis have direct dispersion-correlation connections, respectively, with the indices Cr and V in
the soil, with Co, Ti and V have an impact on the formation of the epiphyseal osteoporosis,
ligamentos, trabecular edema of the femur and of the patella, damage to the anterior cruciate ligament.

Conclusions. Gonarthrosis courses with changing levels of metals in blood and hair (Al, Co,
Cr, Fe, Mo, Ti, V) contained in the prosthetic knee joints, which is closely associated with the same
level of metals in the soil of the region of patients’ residence. Combined lesions of the knee and hip
joints accompanied by increased microelements that flows with the changes of levels in blood and hair
of such metals as Cr, Ti and V which contained in the endoprosthesis of hip and knee joints, which
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depends on the clinical course of the disease, determines the pathogenetic of compositions of articular
degenerative inflammatory lesions and necessitates the study of microelements in the body of patients
in the process of dynamic observation after joint replacement taking into account the nature of the
environmental areas.

REFERENCES

1. Lamberg EM, Streb R, Werner M, Kremenic I, Penna J (2016) The 2- and 8-week effects
of decompressive brace use in people with medial compartment knee osteoarthritis. Prosthet Orthot Int
40(4):447-453.

2. Leung YY, Ma S, Noviani M, Wong SB, Lee CM, Soh IA et al. (2017) Validation of
screening questionnaires for evaluation of knee osteoarthritis prevalence in the general population of
Singapore. Int J] Rheum Dis 21(12):132-138.

3. Nelson AE (2017) Osteoarthritis year in review 2017: clinical. Osteoarthritis Cartilage
8(12):348-351.

4. Malzahn J (2014) Conservative and operative treatment of working age patients with
gonarthritis. Economic considerations. Orthopade 43(6):503-510.

5. Vina ER, Kwoh CK (2017) Epidemiology of osteoarthritis: literature update. Curr Opin
Rheumatol 8(12):142-149.

6. Colotti G, Ilari A, Boffi A, Morea V (2013) Metals and metal derivatives in medicine. Mini
Rev Med Chem 13(2):211-221.

7. Kubaszewski L, Ziota-Frankowska A, Frankowski M, Rogala P, Gasik Z, Kaczmarczyk J
et al. (2014) Comparison of trace element concentration in bone and intervertebral disc tissue by
atomic absorption spectrometry techniques. J Orthop Surg Res 25(9):99-109.

8. Kazi HA, Perera JR, Gillott E, Carroll FA, Briggs TW (2013) A prospective study of a
ceramic-on-metal bearing in total hip arthroplasty. Clinical results, metal ion levels and chromosome
analysis at two years. Bone Joint J 95(8):1040-1044.

9. Liitzner J, Hartmann A, Dinnebier G, Spornraft-Ragaller P, Hamann C, Kirschner S (2013)
Metal hypersensitivity and metal ion levels in patients with coated or uncoated total knee arthroplasty:
a randomised controlled study. Int Orthop 37(10):1925-1931.

10. Barlow BT, Ortiz PA, Boles JW, Lee YY, Padgett DE, Westrich GH (2017) What are
normal metal ion levels after total hip arthroplasty? A serologic analysis of four bearing surfaces. J
Arthroplasty 32(5):1535-1542.

11. Czekaj J, Ehlinger M, Rahme M, Bonnomet F (2016) Metallosis and cobalt-chrome
intoxication after hip resurfacing arthroplasty. J Orthop Sci 21(3):389-394.

12. Steinberg J, Shah KM, Gartland A, Zeggini E, Wilkinson JM (2017) Effects of chronic
cobalt and chromium exposure after metal-on-metal hip resurfacing: An epigenome-wide association
pilot study. J Orthop Res 18(1):133-139.

https://ws-conference.com/ 2(9), Vol.3, February 2018 31



Science Review

ULTRASTRUCTURAL ORGANIZATION OF THE
AORTIC WALL IN THE WHITE RAT

assistant lecturer Tsitovskyi M. N.,
Doctor of Medical Sciences, Professor Kryvko Y. Y.,
Doctor of Medical Sciences, Professor Mateshuk - Vatseba L. R.

Ukraine, Lviv, Lviv National Medical University named after Danylo Halytsky,
Department of Human Anatomy

Abstract. The article is devoted to the comparative study of the ultramicroscopic structure of
the aortic wall in the white rat in norm. The obtained results of the study may be useful in modeling of
aortic diseases, since it is necessary to take into account the peculiarities of ultrastructural
organization of the aorta of the experimental animal to extrapolate the experimental data to medical
practice. Using the method of electron microscopy, it was established that the aortic wall is composed
of three tissue layers - the inner, represented by the endothelial cells, the sub-endothelial layer and the
internal elastic membrane; medial, which consists of the external elastic membrane/lamina; and the
external (outer) layer - adventitia. The latter is formed by the loose fibrous connective tissue with a
small amount of collagen fibers, muscle cells and macrophages. Haemomicrocirculatory pathway
vessels (HPV) start from the blood vessels located in the adventitia, penetrate the outer third of the
medial layer and branch out between the outer and medial layers of the aortic wall. Despite
availability of the numerous comparative studies devoted to the the anatomy of the aorta of the white
rats and humans observed on the electro-microscopic level in norm, the results of our study will help
to systematize and supplement the existing scientific information for further investigations of both
morphologists and clinicians on the microanatomy of the aorta in terms of the development of new
methods in the future diagnostics, prophylaxis and treatment of vascular pathologies. The present
abstract is a part of the research work of the Lviv National Medical University named after Danylo
Halytsky on "Morphological peculiarities of the haemomicrocirculatory pathway of the aortic wall of
the rat in norm and in experimental diabetes mellitus".
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Beryn. YpaxkeHHs CyIMH HaJSKUTh O BaXKKHUX MATOJOTIH, SIKI 3yCTPIYarOThCs B LIOJCHHIN
JKapChKiil mpakTuimi (MaToorist CyAMH TpU aTepocKiepo3i, iHQEeKIiiHI 3aXBOPIOBaHHS, BPO/PKEHI
aHOMaJIil, TpaBMH, IYKPOBHUH aia0eT TOIIO0), IO JOBOJI YacTO MPHU3BOASATH 10 O€3MOCepeaHbOi
HeOe3neKn it KUTTA xBoporo. JliarHocTMka Ta JIIKyBaHHS CyJMHHOI TATolorii MOTpeOYIOTh
JIOCKOHAJIPHUX 3HaHb aHATOMII CyIMH B HOpMi. [lopylieHHsT KpOBOTOKY B a0PTi Ta ii OCHOBHUX TiIKax
CYNPOBOKYETbCS BXKKHMH Ta IMUPOKO PO3MOBCIO/DKEHHMH  3aXBOPIOBAHHSIMH: T'OCTPHUMH
MOPYIICHHSIMH MO3KOBOI'0 Ta CEPIIEBOr0 KpPOBOOOITYy, apTepialibHOIO TiMepTeH31€l0 MpPH ypa)KeHHi
HUPKOBUX apTepiif, HAJHUPKOBOIO HEIOCTAaTHICTIO TpH IX HeaJeKBaTHOMY KpPOBOIOCTaYaHHI,
TpoMOO3aMH MeE3EHTEpialbHUX CyauH 1 T. 1. HacmigkamMu HECBO€YacCHOi JIarHOCTHUKW Ta JIIKYBaHHS
IIMX 3aXBOPIOBaHb € BTpaTa Mpale3laTHOCTI malieHTiB. OIHUM 13 MEPCICKTUBHUX HAIPSIMIB
JOCITI/DKEHHS 3MiH YJIBTPACTPYKTYPH OpTraHiB € BUKOPHCTaHHS eKCIIepUMEHTaIbHUX Mopened [1].
ToMy, BHBYEHHS ENEKTPOHHOMIKPOCKOMIYHOI OyJOBH CTiHKM aopTH Oiloro Iypa B HOpPMI €
aKTYaJIbHUM JI0 ChOTOJTHIIIHBOTO JIHSI.

Marepian i MeToau gocaimkenHs. Matepianom JocTipkeHHs OyJIM cTaTeBo 3piii Ouli mrypi-
camii Macoro 100 — 160 r minii “Bictap” B kinbkocti 10 TBapuH. Bei TBaprHU 3HAXOMMINCH B YMOBaX
BiBapito 1 pobora mnpoBomwnack 3rigHo “[IpaBuimam mnpoBeneHHs poOIT 3 BHKOPUCTAHHAM
eKCIepUMEHTAIbHUX TBApHH .

[lpn BUKOHaHHI POOOTH BHUKOPUCTOBYBaBCS METOJ EIEKTPOHHOI Mikpockorii. TBapuny
BUBOJIWJIA 3 CKCIEPUMEHTY MUIIXOM TIepelo3yBaHHs BHYTPINIHbOOYEPEBUHHOTO HApKO3y 3
BUKOPUCTAaHHSIM TIOMEHTANy HaTpito (3 po3paxyHKy 25 Mr/kr). Biapasy miciast cMmepTi TBapuHU
3IiicHIOBaBCs 3a01p 1 cTaHIapTHE MPOBEICHHS MaTepialy JJisl eNeKTPOHHOI MiKpocKorii. Martepianom
JUTS €JICKTPOHHOMIKPOCKOIIYHOIO JAOCIIKSHHS CIYTyBaJId IIMATOUYKH BUCXIAHOTO BIJILIYy, IYTH Ta
HU3XITHOTO BIAJUTIB aOpTH. YJNBTPATOHKI 3pi3d TOTyBaIM Ha yiubTpamikporomi YIKTII-3 3a
JIOTIOMOTOI0 CKIISTHUX HOXIB. [yl ocmi/pkeHHs BingOupanu CTpiuku 3pi3iB cpibisicroro abo HIXHO-
LIUTPUHOBOTO KOJLOPY. 3pi3H KOHTPACTYBaJld CIIOYaTKy B 2 % pO34MHI ypaHil aneraTy, a MOTIM
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