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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 or-
ganism. 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.
Keywords: gonarthrosis, coxarthrosis, metals, blood, hair, course, pathogenesis.

Actuality. Gonarthrosis is one of the most com-
mon rheumatologic and orthopedic profile disease [1,
p. 450; 2, p. 134; 3, p. 350], which causes a significant
health and social damage either to the people with ill-
ness or to society as a whole [4, p. 505; 5, p. 144]. Gon-
arthrosis is accompanied by microelementosis proceed-
ing with a violation of the many essential and toxic
metal body levels [6, p. 213; 7, p. 101]. After endopros-
thesis replacement of knee joints in the patients’ body,
the content of such metals as Co, Cr, Ti, and others [8,
p. 1042; 9, p. 1927; 10, p. 1537] are able to determine
the "durability" of the graft prosthesis and the further
course of gonarthrosis [11, p. 391; 12, p. 135].

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 val-
ues 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 endoge-
nous and exogenous microelements in different vari-
ants of the disease.

Materials and methods. Were examined 87 pa-
tients with gonarthrosis (45% men and 55% women
with an average age of 53 years). I, Il and 11 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, Il and Il stages of the disease re-
spectively identified in 19%, 48%, 32% of cases in the
control group, polyarthrosis occurred in 58% of cases,
vertebral osteochondrosis in 94%, spondylosis of arcu-
ate joints in 65%, synovitis in 61%. To study the per-
formance of metals in the organism were used atomic
absorption spectrometer SolAAr-Mk2-MOZe with
electrographite atomizer (UK). As a control, these la-
boratory parameters were determined in 40 healthy
people between the ages of 38 to 79 years.

Assessment of anthropogenic trace element con-
tamination of soil by metals is made by sanitary stations
and the regional offices of the State committees for Hy-
drometeorology, environmental control and environ-
mental safety.

Statistical analysis of the results of the research
was carried out using computer variational, nonpara-
metric, correlation, regression, one — (ANOVA) and
multivariate (ANOVA / MANOVA) variance analysis
(Microsoft Excel and Statistica-Stat-Soft, USA). Aver-
age values (M), their standard deviations (SD) and er-
rors (SE), Pearson parametric correlation coefficients
and nonparametric Kendall coefficients, multiple re-
gression criteria, Brown-Forsyth dispersion and Wil-
coxon-Rao variance, Student and McNamara-Fisher
differences, and reliability of statistical indices were
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evaluated. Critical level of significance in testing statis-
tical 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 (Fig. 1-2).
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Fig. 1. The differences of blood and hair metal levels of the patients with
Gonarthrosis, parameters of healthy people is taken as 100%
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Fig. 2. Frequency (%) of metal indicators deviation in blood and hair of patients
with gonarthrosis comparing to the same parameters in healthy people

Fe

Co Al

5
-~

Ti

Mo
‘\ —/

Ni Cr

\"
HAIR

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, Tiand 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 ac-
companied by a significant rise of blood levels of Ti to
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 op-

pression of Cr content of 22%, which indicators corre-
late among themselves, depend on the degree of sever-
ity of the disease (Ni, V), make influence on the sever-
ity of degenerative-inflammatory changes in the com-
positions (Fe, Ni), and the difference between
gonocoxarthrosis from the isolated gonarthrosis is high
frequency of microelements Cr, Mo and Ti (Table 1).
The level of Ti in soil is directly correlated with
the concentrations of Fe and Mo in serum, and the set-
tings 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 in-
tegral indexes of the severity of microelements in blood
and hair of patients with gonarthrosis have direct dis-
persion-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.
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Table 1
Indicators of metals in blood and hair of healthy people, patients with gonoarthrosis and gonocoxarthrosis
(M*SD=SE)
Surveyed groups
Indicators healthy gonarthrosis patients
(n=40) (n=56) gonocoxarthrosis (n=31)
Al, ugll 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 9,2+4,94+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 443,1+£21,70+3,27 427,1+33,54+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, g/l 3,9+2,11+0,32 4,4+1,92+0,26 4,6+2,43+0,44
Ti, pg/l 2,0£0,31+0,05 2,1+0,42+0,06 2,5+0,60+0,11 *
V, ng/l 1,4+0,69+0,10 1,7+0,70+0,09 2,0+0,80+0,14 *
Al, ng/g 2,2+0,72+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 | P& MO/g 1,7+0,20+0,03 10,3+4,00+0,53 10,3+4,59+0,83
Mo, ug/g 1,9£0,170,03 1,6+0,35+0,05 1,7+0,32+0,06
Ni, ng/g 3,9+1,77+0,27 3,6+1,85+0,25 3,7+1,76+0,32
Ti, uglg 2,10,39+0,06 2,2+0,42+0,06 2,4+0,54+0,10 *
V, nglg 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.

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 le-
sions of the knee and hip joints accompanied by in-
creased 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 depends on the clinical course of the dis-
ease, determines the pathogenetic of compositions of
articular degenerative inflammatory lesions and neces-
sitates the study of microelements in the body of pa-
tients in the process of dynamic observation after joint
replacement taking into account the nature of the envi-
ronmental areas.
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MOJIEKYJISIPHO-TEHETHYECKAS U SIIMJAEMUOJIOT TYECKASI XAPAKTEPUCTHUKA
BJIACTHBIX ®OPM JIEMKO30B B KPYITHOM ITPOMBIIIJIEHHON NPOBUHIIUU 3ATIA JHOM
CUBUPU
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2emamonozuu u mpancgysuonozuu Hogocubupckozo meduyunckozo ynusepcumema

Abstract

Based on the complex retrospective analysis for 10 years of follow-up (2007-2017), the incidence of various
forms of acute leukemia in the province of Western Siberia - the Novosibirsk region and the city of Novosibirsk -
was determined. Immunophenotypic characteristics of acute leukemia of patients living in this area were carried
out. The structure of genetic and molecular-genetic anomalies occurring in blast cells in acute myeloid and lym-
phoid types of leukemia was investigated. The correlation of recurrent variants of acute leukemia is determined in
accordance with the genetic and molecular biological criteria of WHO classification. The value of data from mo-
lecular genetic (FISH and microarray genechipping) studies has been shown to assess the prospects for treatment
and the prognosis of the disease.

AHHOTaLUA

Ha ocHOBaHHMM KOMILIEKCHOTO PETPOCIEKTHBHOTO aHanm3a 3a 10-nmet Habmonerus (2007-2017 rr) onpene-
JieHa 3a00JIe€BaeMOCTh PA3TMYHBIMU (POPMAMH OCTPHIX JICHKO30B B IPOBHHINH 3anagHoit Cubupu - HoBocnbup-
ckoit oomactu u r.HoBocubupcke. [IpoBeneHa IMMYyHO(ECHOTHITHIECKAST XapaKTEPUCTHKA OCTPHIX JICHKO30B IIa-
HUCHTOB, MPOKUBAOIIUX HA ,I[aHHOﬁ TCPPUTOPUH. I/ICCJ'Ie,IlOBaHa CTPYKTYypa TCHETUYCCKUX U MOJICKYJIAAPHO-T'CHC-
THYCCKUX aHOMaHHﬁ, BCTpECHAIOIINXCA B 6HaCTHbIX KJIIETKax IMpHu OCTPbIX MUCIIOUIHBIX U J'II/IM(I)OI/IJIHLIX TUIax
neiiko3a. OmnpeneneHo COOTHONIEHHE PEKYPPEHTHBIX BAPUAHTOB OCTPHIX JIEKO30B B COOTBETCTBUH C T€HETHUE-
CKUMH U MOJIEKYJISIPHO-OMOJIOrHYeCKUMHU KpuTepusimu knaccudukannu BO3. [TokazaHo 3HaueHHe JaHHBIX MOJIe-
KyssipHo-reHetnueckux (FISH u mycroarray reHounmupoBaHue) HCCICIOBAHU /15 OIICHKH MEPCICKTHB JICUCHHUS

U TIPOrHO3a 3a00JIeBaHUs.

Keywords: epidemiology of acute leukemias in Western Siberia, molecular biology, molecular genetics, flow
immunocytofluorimetry of lymphoid and myeloid leukemia, DNA microarrays, immunocytochemistry, preva-

lence of recurrent leukemia variants

KiroueBble c10Ba: SIHIEMHONIOTHS OCTPBIX JIEHK030B B 3amanHoii Cubupu Poccun, Mmonekysipaas 6uoio-
THS, MOJICKYJIIpHAsl TCHETHKA, IIPOTOYHAS! UMMYHOIIUTO(DIIOOPUMETPHS TUM(POUIHBIX U MUCIIONAHBIX JEHKO30B,
microarray reHOYHITbl, HMMYHOLIUTOXUMHS, PACIIPOCTPAHEHHOCTh PEKYPPEHTHBIX BAPHAHTOB JICHKO30B

OcTpslil J1eiik03 IpeAcTaBiIsieT COOOH He TOJIBKO
HauOoJIee 3I0Ka4eCTBeHHYI0 (opMy remo01acTo3a, Ho
1 HO30JIOTMI0 B OTHOUIEHUM KOTOPOI MHUPOBOW MeENIHU-
UHON caenmaH HawOojiee 3HAYMTENBHBIH PBIBOK B
IUIaHe pupocta 3QpPeKTHBHOCTH JiedeHus1. Ha ocHoBe
NIyOOKOT0 M3YYeHUsT OMOXMMH3Ma OITyXOJEBBIX KIe-
TOK, PACKPBITUS MATOT€HETUYECKUX MEXAHU3MOB OITy-
XOJICBOH MPOTPECCHH OBLTH pa3pabOTaHbl TEXHOJIOTHH
MPOTPAMMHOW TEpanuu 3JI0KaYeCTBEHHBIX OJACTHBIX
HeoIUTa3uid, oTpaboTaHa Tepamusi COIMPOBOMKICHUS.
OTH IeHCTBUTEIIFHO PEBOJIIOLIMOHHBIE TIEPEMEHHI B JIe-
4eOHO-IMarHOCTHYECKNX IOAXO0JaX HE 3aMeIHIn
CKa3aThCsl Ha Pe3yJIbTaTUBHOCTH TEpAIHH, BBIKHBaE-
MOCTH M Ka4eCTBa KU3HU NanueHToB. OCTphIi Jeiiko3
CTajJ MHAUKATOPHOM HO30JIOTMEW B OTHOIIEHUM Kaye-
CTBa pPabOTHl TeMAaTOJOTHYECKUX KIWHHUK BO BCEM
mupe. Ha MexayHapomHbIX ¢opymax ObutH 00CyX-
JIeHbl W TPHUHATHL, HOBble mnojioxeHus BO3-
Kinaccu(UKaIUK, CTAHIAAPTHI JICYCHUS M aITOPUTMBI
NPOPUIAKTUKH OCIIOKHCHHH MUEI0a0NaTHBHBIX XHU-
MHUOTEpANEeBTUUECKUX MporpaMM. B mocneanue roabl

OTIPENIEIEH0 MECTO AaJUIOTeHHOH TpaHCIUIaHTALU|
KOCTHOTO MO3ra U Nepu(epUuecKHX CTBOJIOBBIX Kile-
TOK KaK OCHOBBI KOHCOJIMAALINN PEMHUCCHU U CPEICTBA
OOpBOBI ¢ PEe3UAYATHHON OMyXOJIEeBOH OOJIE3HBIO KaK
crnoco6a GHOIOrHIeCKOro MOACIUPOBaHHUS iN VIVO UM-
MYHHOM peaKlUu TpaHCIUIaHTaT MIPOTUB Jeiko3ax [1].

JlanbHeiiee MpoBIKEHNE B POTHO3MPOBAHUN
OITyXOJIEBOH Tporpeccuu u 3PpQPEeKTUBHOCTH Teparu,
OBLIO CBSI3aHO C BepU(pHUKAIIMEH MOJICKYISIPHO-TEHETH-
YECKHX aHOMAJHMiA B TEHOME OITyXOJEBOH OJacTHOM
KJIETKH, YTO BBISIBUJIO YPE3BbIYAHYIO T€TEPOreHHOCTh
JAHHOM HO30JIOTHH. DTa MO3UIUSA OTpa3miIach B Iepe-
cmotpax BO3-knaccudukanuy oCTphIX JEHKO30B, BbI-
JeICHNH OCOOBIX BapHAHTOB, ACCOIMMPOBAHHBIX C
KOMIUIEKCOM HMMMYHO(MEHOTHUIIMYECKUX, [[UTOTCHETH-
YECKUX M MOJIEKYJSIPHO-TEHETHUECKUX MapKepoB [2].
K HacTosimeMy BpeMeHH JlI0Ka3aHa TeCHast acCOLUanus
BapuaHTa OIYXOJH C OCOOEHHOCTSMH KIMHHUYECKOTO
TeueHHUs1, 3PPEKTUBHOCTHIO CTAaHIAPTHBIX TPOTOKOJIOB
JICYCHUS U MPOTHO30M 3aboseBaHus. bonbinoe 3Have-



