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MEDICAL SCIENCE

Report of an unusual Palmaris longus anomaly case
N. Barkats

Department of biological anthropology, E6tvs Lorand University, Budapest, Hungary

Paper received 2016.07.12; Accepted for publication 2016.07.25

Abstract: The palmaris longus muscle (PLM) is described as a slender, fusiform, superficial muscle in the anterior compartment of
the forearm. It is considered one of the most variable muscles in the human body. During a study of the PLM a case was detected
where the standard visual and palpation based tests didn’t make it possible to tell for certain weather the patient had the PLM or it
was missing. The ultrasound examination revealed an enlarged PLM with a tendon running deeper than usual but still passing over

retinaculum flexorum.

Keywords: palmaris lonfus muscle, muscle variation, enlarged muscle, ultrasound examination.

Introduction. The anatomic description of palmaris
longus muscle (PLM) defines it as a slender, fusiform
muscle that is found medial to the flexor carpi radialis
muscle in the anterior compartment of the forearm. It is
positioned superficially and the tendon of the muscle can
be easily palpated. The PLM consists of a relatively short
muscular belly and a long tendon. [8]

Some authors suggest that the PLM completely lost its
function, and the presence or absence of the muscle has
no effect on the functioning of the hand at all [4]. This
might be the main cause of great variability of the PLM.
The PLM is currently one of the most variable muscles in
the human body, its described variations include:
agenesis, the most frequent anatomical variation [16],
reversed PLM [17], double PLM [11], variation in
location [13], hypertrophy [3], and many others.

The human hand can function perfectly without this
muscle and thus its absence or variation in shape and
structure usually doesn’t affect the proper function of the

hand [4]. This paper gives a report of an enlarged
palmaris longus muscle, which was detected during a
standard examination of the PLM agenesis rate.

Case Report. This case was detected during a standard
examination of the PLM agenesis rate of students from
University of West Hungary, Apaczai Csere Janos
Faculty, Department of Sport Sciences. In a 21 year old
healthy male patient the muscle pattern in the right and
left hand shows a strong difference. While on the right
hand the tendons, and partially the PLM and flexor carpi
radialis muscles were easily recognisable, on the left hand
it was impossible to distinguish the muscles, and the
forearm of the patient showed only a strong protrusion
instead of two tendons (Fig 1.). To determine if the
patient has the PLM in his left hand, the tests, generally
used in literature for PLM examination were performed.
Namely: ~ Thompson’s  [21],  Schaeffer’s  [18],
Pushpakumar’s [14], Mishra’s 1, Mishra’s 2 [12],
Gangata’s [7] and Hiz-Ediz [10] tests.

Fig 1. The easily distinguishable tendon of PLM (A) and flexor carpi radialis (B) in the right hand, and the diffuse
protrusion in the left hand (C).
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Neither of the performed tests gave a convincing result.
Although during Thompson’s and Schaeffer’s tests a
tendon could be palpated on the forearm, it could not be
visualized, and it was impossible to determine whether it
is the tendon of palmaris longus or another muscle. Thus
it was decided to continue the examination with
ultrasound imaging.

+ Dist

3.16 cm

According to the results of ultrasound examination, the
PLM in the left hand was wider (by 0.59 cm — 18.67%)
then in right hand — 3.75 cm in left hand at the widest part
of the muscle, and 3.16 cm in right hand at widest part of
the muscle (Fig 2.).

Fig 2. Ultrasound image showing the PLM in the right (A) and left (B) forearm at its widest part.

There was a bigger difference in the length of the
muscles (3.7 cm — 46.83%) — the muscle length was 7.9
cm in the right hand, and 11.6 cm in the left hand. The
tendon of PLM in the left hand run deeper than in right
hand, but still passed over the retinaculum flexorum. The
unusual course of the tendon made the visualisation and
palpation during previous tests problematic.

Discussion. The loss of function of the PLM and the
muscles superficial location, easy accessibility and the
fact that the muscle is fully developed at birth and can be
used as tendon donor muscle in any age group, make it
the first-choice donor muscle for tendon grafts in plastic
and reconstructive surgery, which is the main reason of
most investigations of the palmaris longus muscle. The
loss of function also allowed the PLM to become one of
the most variable muscles in the human body. The
variations of PLM usually remain undetected, unless they

cause pathology in the patients hand and consequently are
detected by examining doctor. This is why our primary
knowledge about variations of the PLM comes from case
reports dealing with pathologies caused by the muscle.
Yet the exact percentage of variations of PLM is
unknown, since not all of them cause pathologies, and
thus not all of them are detected. The described variation
of PLM is one of the mentioned above cases. The
enlarged PLM and the tendon running deeper than usual,
unlike the most cases where a variation of PLM is
described did not caused any problems in the patients
hand, and was detected only because the thorough
examination of patients forearm. The described case
proves that the exact number of PLM variations could be
much higher than it is shown in literature [1, 2, 4, 5, 6; 9,
15, 19, 20, 21, 22, 23].

www.seanewdim.com
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Studying peculiarities of chronic kidney disease in patients
with concomitant obesity
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Bukovinian State Medical University, Chernivtsi, Ukraine
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Abstract. Obesity is considered to be a risk factor for the development and progression of chronic kidney disease. The study
involved 48 patients with the 2™ degree chronic kidney disease with and without concomitant obesity. The patients underwent the
determination of proteinuria, blood lipid spectrum, they were also measured the glomerular filtration rate and the body mass index.
The analysis of clinical and laboratory parameters in the examined patients showed a significant difference between the indices of
lipid spectrum of the blood and proteinuria in patients with and without obesity. The presence of obesity may worsen the course of

chronic kidney disease.

Keywords: chronic kidney disease, obesity, hyperlipidemia, lipids.

Introduction. Recently, much attention is paid to the stu-
dy of the influence of obesity and overweight on the
course of chronic kidney disease. Today, obesity is
considered to be one of the most important public health
problems. According to the World Health Organization as
of 2014 about 2 billion adults are overweight, of whom
670 million are obese.

The negative impact of overweight on renal function is
still poorly understood.

Publications review on the subject. According to the
hypothesis of lipids nephrotoxicity, hyperlipidemia or
dyslipidemia, which may accompany not only obesity,
results in a damage to the endothelium of the kidney
capillaries and lipid deposits in the mesangium [1, 3,4, 10,
11, 14]. Mesangial cells are able to bind and oxidize low-
density lipoproteins, and it will stimulate the proliferation
and development of mesangial sclerosis (glomerulo-
sclerosis). Lipoproteins, which are filtered in the kidney
glomeruli, are deposited in the renal tubules and are
capable of inducing tubulointerstitial processes, interstitial
sclerosis and further progression of renal failure [9, 13].

The mechanism of the development of vascular athe-
rosclerosis and vascular nephrosclerotic processes (glo-
merulosclerosis) are similar: the oxidized lowdensity
lipoproteins penetrate through the damaged endothelium
of the capillaries of the renal glomeruli, get trapped by the
mesangial cells,forming foam cells, around which colla-
gen fibers begin to form [3, 5,15].

Indirectly, obesity will affect the development of diabetes
and hypertension, as well as impaired renal hemodynamics.
Besides, biologically active substances, hormones and cyto-
kines secreted by adipocytes of the adipose tissue have a
negative effect on the renal tissue, [2, 6, 12].

Changes of renal hemodynamics in patients with
obesity is manifested by increased glomerular filtration
rate and renal plasma flow, that are similar to the
processes that develop in the early stages of kidney
damage in type 2 diabetes mellitus and hypertension and
act as an activation of hemodynamic triggers of
nephropathy progression. It is this fact that determines the
relevance of studying the characteristics of the course and
progression of chronic kidney disease [5, 7, 8].

Objective. To study the features of the course of
chronic kidney disease in patients with and without
concomitant obesity.

Materials and methods. The study involved 48 patients
with stage 2chronic kidney disease (CKD), who were
hospitalized in the Nephrology department of "Chernivtsi
regional clinical hospital." The average age of the patients
was 43.5 £ 1.5 years (from 34 to 62 years). CKD was caused
by: chronic pyelonephritis in 19 patients (39.5%), chronic
glomerulonephritis in 12 patients (25%), diabetic nephro-
pathy in 17 patients (35.5%). CKD duration ranged from 1 to
17 years (on average 8,9 = 1,5 years).

All patients were divided into three groups. The first
group consisted of patients with 2 stage CKD without
concomitant obesity (16 persons), The second group
included stage 1 obese patients with stage 2 CKD (17 per-
sons), group 3 consisted of 15 patients with stage 2 CKD
and stage 2 concomitant obesity. Body mass index (BMI)
was calculated by the formula: BMI = body weight in kg /
(height in meters ?). An ideal BMI is considered to be
equal 19-24 kg/m? for women and 19-25 kg/m? for men
(Adolphe Quetelet, 1869 p.).

According to the classification of obesity (WHO,
2000) all the patients who were under study were divided
into the following groups: non-obese patients — 16 people
(33.3%), patients with I degree obesity — 17 persons
(35.4%) and patients with II degree obesity — 15 people
(31.25%). The control group included 19 healthy indi-
viduals. The patients in all groups were divided according
to their age and sex. The renal function was assessed by
determining the glomerular filtration rate (GFR) by the
MDRD formula. Glomerular filtration rate in all patients
was 90 ml/min — 60 ml/min, which, according to the
classification adopted at the 2nd Congress of
Nephrologists of Ukraine (2005) corresponds to stage 2
CKD. All the studied patients with chronic kidney disease
were determined the level of microalbuminuria, total
cholesterol (TC), triglycerides (TG), cholesterol, high-
density lipoprotein (HDL) cholesterol and lowdensity
lipoprotein (LDL). Inclusion criteria were: 90 GFR
ml/min — 60 ml/min. Statistical data processing was
carried out using the statistical software "Excel 5.0" by
finding the mean value, standard deviation and the
confidence interval. For the reliability of differences
between the groups we applied Student factor (t).
Differences between groups were recognized reliable at a
significance level of p < 0.05. The study was carried out
in accordance with the ethical standards of the Helsinki
Declaration of 2008.

©|M. S. Berezova, S. O. Akentiev, O. A. Olenovich, A. V. Semeniak 2016
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Results and discussion. An analysis of renal function
in the evaluation of patients with the second degree CKD
and without concomitant obesity as compared with the
healthy subjects showed the presence of proteinuria and
deterioration of glomerular filtration rate (p < 0.05)
(Table 1). However, in the groups of patients with obesity
these figures as compared with the patients without
conco-mitant obesity were reliably lower (p < 0.05) and

were dependent on the degree of obesity. Patients of
group 1 had the following values of the renal function: the
level of microalbuminuria — 564 £+ 12.5 mg/L, GFR — 81
+ 6,7 ml/min /1.73 m2; the figures in the second group of
patients were: the level of microalbuminuria — 853 + 14.7
mg/L, GFR — 74 £ 5,2 ml/min/1.73 m2; Patients in group
3: the level of microalbuminuria — 968 + 19,4 mg/L, GFR
—65+4,7ml/min/1.73 m2.

Table 1. Characteristic of the kidney function values, depending on the body mass index in patients with the second degree chronic
kidney disease (M £+ m, n)

Group of
practically
Values healthy Gr(iup 1 Gr(iup 2 Gro_up 3
. n=16 n=17 n=15
individuals
n=19
Age 46,8+ 6,1 | 39,7+54 46,3 +4,7 59,5+5,9
X;{"alb“mm“”a’ 55172 | 564+12,5% | 853+ 14,7%" | 968+ 19,4%
Glomerular
filtration rate, 94+ 5,1 81+ 6,7+ 74 £ 5,2 65 + 4,7%
mL/min/1.73 m?
Note: * —p < 0,05 compared to the values in the control group;
N — p<0,05 compared to the group of non-obese patients.

While studying the blood lipid spectrum indices, we
identified impaired lipid serum metabolism as a reliable
increase in levels of TC, triglycerides and LDL choles-
terol due to lower HDL-C in patients with CKD and
without obesity compared with healthy individuals
(p <0.05) (Table 2).

Moreover, in patients with concomitant obesity the
most pronounced imbalance in lipid metabolism was
observed in II degree obese patients (p < 0.05). In non-
obese patients with the second degree CKD the level of

total cholesterol was 6,55 + 0,32 mmol/l, TG — 2,23 +
0,44 mmol/l, LDL — 4,53 + 0,76 mmol/l , HDL — 1,12 +
0,37 mmol/l. The patients of the second group had the
level of TC 6,04 + 0,54 mmol/l, TG — 2,39 + 0,45 mmol/l,
LDL — 4,78 + 0,13 mmol/l and HDL cholesterol levels —
0.75 + 0.24 mmol/l. The values of the lipid profile in
patients of the third group were as follows: total choles-
terol level was 7,29 + 0.26 mmol/L, TG — 3,62 + 0,24
mmol/l, LDL — 5,13 + 0,77 mmol/l and HDL cholesterol
level — 0,72 + 0,65 mmol/l.

Table 2. Characteristic parameters of lipid metabolism in patients with stage 2 chronic kidney disease (M £+ m, n)

Group of
practically
Values healthy Gr(iup 1 Grf“pz G"j“p3
s n=16 n=17 n=15
individuals
n=19
TC, mmol/l | 3,33+0,25 | 6,55+0,32*% 6,04 £ 0,54* 7,29 +£0.26*+
TG, mmol/l | 1,27 +0,74 | 2,23 +0,44 2,39 £ 0,45* 3,62 £ 0,24+
LDL-C, 2,55+0,58 | 4,53+0,76% 4,78 £ 0,13* 5,13+0,77*+
mmol/l
HDL-C, 1y 44084 | 1,12£037% | 0,75+024* | 0,72+0,65%+
mmol/l
Note: * p < 0,05 — compared to the values in the control group;
+ p <0,05 — compared to the group of non-obese patients.

The findings suggest that patients with the second
degree CKD and concomitant obesity were observed a
blood lipid imbalance which is more pronounced in
patients with II degree obesity. The parameters of the
renal function in these patients were reliably lower com-
pared with those in the group of patients without a
concomitant obesity.

Conclusions. The analysis of clinical and laboratory

parameters revealed the presence of an imbalance in fat
metabolism in obese and non-obese patients with chronic
kidney disease. However, the changes in patients with II
degree obesity were more significant. In this same group
the patients showed a more pronounced impairment of
renal function, indicating a more severe course of disease
in obese patients. It means that this variant of the disease
is more unfavorable.
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AHHoTaumsi. OXUpeHHe paccMaTpuBaeTcsl Kak (DakTop puCKa pasBUTHS M HPOTrPECCHPOBAHUS XPOHMYECKOH OONe3HM Iodex.
OO6cnenoBano 48 OONBHBIX C XPOHMYECKOH OOJE3HBIO MOYEK 2 CTEHNEHH ¢ M 0e3 COIMyTCTBYIOIIEro OxupeHus. [lanueHram
MPOBOIMIIN ONpPEAEICHUE NPOTEHMHYPHH, TI0KA3aTeJICH JIMITUIHOTO CIIEKTPa KPOBH, OIPEEIIsUIN CKOPOCTh KIyOOUKOBOH (hribTparuu
Y MHJIEKC MacChl Tejla. AHau3 KIMHHUKO-1ab0paTOpHBIX MoKasaTesnell o0cieJoBaHHbIX NAlMEeHTOB [10Ka3all JOCTOBEPHYIO Pa3HHUILY
MEX]y MOKa3aTeIsIMH JIMIUIHOTO CIIEKTPa KPOBH U MPOTEUHYPHHU B IPYIIAX MALEHTOB C HaJIUYMEM OXupeHus u 6e3. Hamuume
OXKUPEHUS MOXKET yXYAILIUTh TEUCHHE XPOHUUECKOr0 3a00IeBaHuUsI T0YEK.
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AHoTamisi. B orisinoBiif cTaTTi mokasaHa JOUIBHICTh BUBUEHHS Ta BUKOPHCTAHHS TEXHIK aliKi/lo SIK METOIY KOPEKIii CKOIiOTHIHOT

MOCTaBM Ta TPUBOXKHOCTI y mimmiTkiB 12-14 pokis.

AKTyaJbHICTH TPOBEIEHOr0 JOCHIPKEHHS OOYMOBJIEHA IIOMIYKOM

HEeMEeIMKaMEHTO3HUX 3ac00iB JIIKYBaHHsI, SIKi OM CIPUSIIM 3MEHILCHHIO PiBHSA TPUBOXKHOCTI MiJTITKIB Ta KOpeKuii (yHKIIIOHAIBHUX
pO311afiB JUTSUOrO OpraHi3My, a TAaKOXK HEJOCTATHIM BHBYECHHSIM CITiBBITHOIIECHHS ITO3UTHBHUX i HETATUBHUX HACIHIKIB BKIIOYCHHS
B 3aHSTTSI TEXHIK alKiJI0 B IEpioj Mepexo.y BiJl MOJO/IIOrO MIKIJILHOTO BiKy 0 ITiTITKOBOTO.

Knrouogi cnosa: aiixioo, ckoniomuuna nocmasa, mpugo’CHICNIb.

Beryn. [locnimkeHHs B 001acTi NCUXOIIOTIT COPTY KOH-
LEHTPYIOTHCSI HABKOJIO JBOX OCHOBHUX mpobiem. [lo-
nepie, me npodiieMa BIUIMBY MCHXOJIOTIYHHUX (haKTOpiB
Ha JOCSTHEHHsI CIIOPTCMEHIB 1, IO-Ipyre, mnpodiaema
BIUIMBY 3aHATh CIOPTOM Ha YCHINIHICTH CoIliami3aril
FOHUX CIIOPTCMEHIB 1 X ocoOMcTiCHMIA po3BUTOK [1, 3, 5].
JlopocnilmanHs ~ Cy4acHOro  MOJIOAOTO  MOKOJIHHS
BiIOyBa€ThCA B yCKIaaHeHHWX ymoBax [12, 15, 17]. lle
00yMOBJIEHO 3HAYHUM 3POCTAHHSIM TEMIIB 3MiHHU JKUTTS
IiJ] BIUIMBOM HAaYKOBO-TEXHIYHOI'O MPOTpecy i 3HMKCH-
HSIM Yy 3B’SI3KYy 3 I[MM BIUIMBY TPaJHLIHHUX 1HCTHTYTIB
colmiajizalii, a TaKOX CKOPOYCHHSIM MOJKJIMBOCTEH st
NpuAOaHHS PI3HUX BUJIB KOMIIETEHTHOCTI 33 PaxyHOK
xuTTEBOrO AocBiny [11, 14, 19]. ¥V nHamiii xpaini gonat-
KOBUM YHHHHMKOM, BHM3HAuYajJbHHM COLIaIi3allil0 MOJIO-
JIOTO TIOKOJIIHHS, € COLIaJbHO-€KOHOMIYHI 3MiHH, SKi
BiOyBalOThCsl B jgaHuidl 4ac. OpieHTAlisl BCIX CTYIEHIB
OCBITH TEPEBAXHO HA IHTENEKTyaIbHHH PpO3BUTOK 1
TPAHCIISAIII0 HAYKOBUX 3HAHB IMIJCHIIOE TUCOAIAHC MIiXK
3pOCTaHHSM OCBIYEHOCTI 1 HEJOCTaTHHOI 3PUIICTIO
nipriTkiB 1 Monoi [1, 2, 9]. HeedextuBHa corianizaris €
(akTOpOoM pU3UKY NeBiaHTHOI moBexdinku [12, 13, 18].
CKJIagHOIII BKIIOYCHHS y B3a€EMOIII0 3 COIIaJbHUM
OTOYCHHSM € JDKEPENIOM CTpecy Ui JItoAed Oyab-sSKoro
BiKy. JXWTTS cyuyacHOi JIOIMMHM HAacH4eHa CTPECOBUMHU
curyauissMi. ToMy 37aTHICTH HPOTHUCTOSITH CTpecaM €
HEOOXITHUM pPECypcoOM caMmopeaiizamii JIIONUHH  SK
0COOMCTOCTI, OJarooay4ys B3a€MUH 3 IHIIUMH JIFOILMU.
Oco0auBO TOCTpO TmpoONeMa CTBOPEHHS YMOB ISt
eeKTUBHOI coliamizalii MocTae B TOMY BHUNAJKY, KOJIH
MOBa W€ Npo TEpeJIOMHI eTald OHTOr€HETUYHOIO
PO3BUTKY. [0 TakuX HEpeIoMHHUM NEPioAiB BiIHOCHUTHCS
Mepexil Bil MOJIOMIIOTO INKUIBHOIO BiKYy MO MiIIT-
KOBOTr0, II0 MpUMajgae Ha BikoBui mepion 3 9-11 - 12-13
pokiB. He3Bakarounm Ha HOro 3HAYMMICTh IS OJyaro-
MOJNY44ss OCOOUCTICHOTO PO3BUTKY, JAOCIIIKEHb, IpH-
CBSIYEHUX OCOOJIHMBOCTSIM IICHXIYHOI'O PO3BHUTKY IITEH B
3a3HAYEHOMY BIKOBOMY [lialla3oHi, HEJOCTaTHBO ISt
OOTpYHTYBaHHSI TICHXOJIOTIYHOTO CYMPOBOAY OCBITHBOT'O
MIpoIIeCy Ta 0COOMCTICHOTrO 3pocTanHs [15].
CHpusTIMBEM OCBITHIM CEpEIOBUILIEM JUISi KOMIICH-
camii c1abKOro BIUIMBY TPagWLiHHHUX 1HCTHTYTIB COIlia-
Jmizamii € YCTaHOBM [OJAaTKOBOI OCBITH: CIOPTHUBHI,
MY3U4YHi, XYJOKHI IIKOJNW, LEHTPU AUTSIYOI TBOPUOCTI.
Peamizanist iXx nmoTeHmiany B IbOMY IUIaHI 3aJISKUTh Bij
CTYNEHS! BUBYEHOCTI IX BIUIUBY HA OCOOMCTICTH THX, XTO
3aiiMaeThesl. Jlo TemepilIHbOro yacy IOTEHIial pPO3BH-
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BalOYOro BIUIMBY CIIOPTHBHUX IIKUI Ha CTaHOBIICHHS
0COOUCTOCTI MOTPeOye AOAATKOBOI'O BUBYCHHS.

Criopt BUMarae paHHbOTO BKJIIOYEHHs JiTEH B OCBO-
€HHSI 00paHOro BHIY CIIOPTUBHOI AisIbHOCTI. [IprndanHs
MalicrepHocTi 30iraeTbcsi 3a 4YacoM 3 PO3BHTKOM
3arajJbHUX 3710HOCTEH, OTPUMaHHAM IIKIIBHOI OCBITH 1 3
nporecom GopMyBaHHs 0COOUCTOCTI [2, 4, 6, 17].

CamooIliHKa, piBeHb JOMaraHb i MOTHBAIlS JOCAT-
HEeHHS IOYHMHAIOTh (HOPMYBATUCS Y JITEH B MOJOALIOMY
IIKUTBHOMY BIIll IMiJ] BIUTMBOM HaBYaJbHOI JiSUTBHOCTI.
Haii6inpi 3HauymmM Ui pO3BUTKY IMX OCOOMCTICHHX
BJIACTUBOCTEH € mimTiTKOBUI Bik. HeyBara mgo Toro, sk
BOHO BiI0YBa€ThCS, HEJOCTATHSI BUBYEHICTH OCOOIMBOC-
TE€ll PO3BHUTKY CaMOOIIIHKA 1 MOTHBAIli JOCATHCHHS B
nepiof mepexomy BiJ MOJOAIIOTO MIKUIFHOTO BIiKY IO
MUTITKOBOTO, MOXKE CTAaTH NPUYMHOIO HEMOBHOI peali-
3alii CIIOPTCMEHaMHU CBOIX MOXKIIMBOCTEH B OLIBII CTap-
momy Bimi [1].

HacnimkoM HayKOBO-TEXHIYHOTO TPOrpecy € Te, LI
JIIOJIMHA Jeayi MEHIIE 3aiMaeThes (Hi3MYHOIO MpAIICko.
Bpak pyxiB y NIITKIB HIKUIBHOTO BIiKY, CIAOKHi
PO3BUTOK PYXOBUX (PYHKIIH HETaTHBHO IO3HAYAETHCS Ha
¢iznuHomMy crani. lle € omHI€EI0 3 OCHOBHHMX HpPUYUH
MOPYIICHHS CTATyPH, MOTIPIICHHS Ti€31aTHOCTI KiHIIBOK,
TOSIBY HAJIMIPHOI Baru, HEBIIEBHEHICTh Y CBOIX MOX-
JIUBOCTSIX, TPHUBOXKHICTh. Mana pyxoBa aKkTHBHICTb 3HH-
Kye (QYHKIIOHAJIbHI MOMIJIMBOCTI CEpLEBO-CYAWHHOI 1
JIMXaJIbHOI CHCTEM OpraHi3My AWTHHH, BHACIIIOK 4YOr0
3’SIBJISIETHCSl HEQ/IEKBAaTHA peakilis cepls Ha HaBaHTa-
JKEHHSI, 3MEHIIYETHCS )KUTTEBA EMHICTD JIET€Hb, YIOBIiJIb-
HIOETBCS MOTOPHHH PO3BHTOK 3arajoM. [ OJIOBHUMH
BagamMu XXI CTONITTS cTae HAKONMYEHHS HETraTHBHHUX
€MOIIi}l, HalKpalUM¥ 1 HaWOE3MEeYHINIUMH JIiKaMHU Bif
SIKHX € (i3M4Hi po3BaHTaxkeHHs [4, 7].

ITijuTiTKOBUIT BIK BBaXXA€THCA JOCUTH CKJIAJHUM 1
BUpILIAJILHUM y (QOpMYyBaHHI MalOYTHBOI OCOOMCTOCTI.
Ha nmutuny B meil mepioj JSraioTh CEpHo3HI BHIIPO-
OOBYBaHHS: TOPMOHAJIbHE MO3PIBaHHS, SIKE BHKIHKAE
0e3iu eMoLii, 3 SKAMM IIIITOK HE 3aBXKIH MOXKE
OOpOTHCh, IIBUAKWI PICT OpraHi3My, SIKUH HE 3aBXKIU
MIPOITOPLIMHMM 1 YaCTO BUKIIMKAE B PE3YJIbTATI OCIadIIeH-
HS M’sI30BOT0 KOPCETY CKOIOTHYHY MOCcTaBy [3, 8].

TakuM YMHOM, aKTyaJIbHICTH MPOBEIEHOTO JOCIiHKEH-
Hi OOYMOBJICHA ITOIITYKOM HEMEIMKAMCHTO3HHX 3ac00iB
JIKYBaHHS, sIKi OM CHPWSUIM 3MEHIICHHIO DiBHS TPUBOXK-
HOCTI M/UTITKIB Ta KOpeKUil (YHKIIOHATEHHX DPO3JIaiB
JMTSYOrO0 OpPraHi3My, a TaKOo)X HEJOCTATHIM BHBYEHHSIM
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CIIBBIJHOIIIEHHd IIO3UTUBHMX 1 HEraTMBHUX HACIIAKIB
BKJIIOUEHHSI B 3aHATTS TEXHIK alKiJI0 B TIEPioj IEpexXoay Bif
MOJIOJIIIOTO IIKUTBHOTO BiKY 0 MiZJTiTKOBOTO.

Meta podoTu: 0OrpyHTYBaTH JOUUIBHICTD TOCIIKEHHS
alikizio sk 3aco0y ¢i3uuHOi pealimiTamii MpyU MOPYIIEHHSX
TIOCTaBH Ta TPUBOKHOCTI Y JIITEH ITiUTITKOBOT'O BIKY.

AVKIZIO K Pi3HOBUJ SIMTOHCHKUX Oyno (OoioBUX MHC-
TENTB), SBJIsIE cOOOI0 HEmepeBepuIeHO 30aJaHCcoOBaHy
CHCTeMY (PI3MYHOrO, IMCHUXIYHOTO W JYXOBHOTO
BUXOBaHHs OCOOMCTOCTI. Y IOCIIBHOMY IepeKiaii 3
SITOHCHKOT «alKio» o3Ha4yae — JI0OOB 1 rapMoHis (ai),
KUTTEBA €Hepris (ki) Ta nuisix (1o). AWKIZO He TiNbKH
npefcTaBiIse coOOK CHCTEMY caMOOOOpOHH, ale 1 €
HEBHYEPITHUM [DKEPENIOM 3JI0pPOB’S, JOBIOJITTS 1 JKHT-
TEBOI aKTUBHOCTI. JlocsraeTbcs e 3a paxyHOK IIif-
cBimoMoi peduiekcotepamii. Ilpu BHKOHAHHI PI3HHX
NpUHOMIB  MPUCYTHI NpUHIMO TeHe3y OOoJIbOBOTrO
edekTy, a came TITMOOKUH BILTMB Ha M 513U Ta CYX OXKHILIIS.
TakuM 4MHOM, TPU CTHCHEHHI a00 PO3TATYBaHHI 1X J0O
00JILOBOI'O MOPOTY MiJBUIIYETHCS THTEHCUBHICTH MiKpO-
KaIJIIpHOTO KPOBOOOITY B YCHOMY M’S30BO-3B’SI3KOBOT'O
amapari opraHi3My JIoAMHH. B mpomeci 3aHATH yIio-
PAIKOBYETBCS 1 HOPMAJI3YETHCSI pOOOTA MPAKTUYHO BCIiX
HAMBaXXITUBIIIMX BHYTPILIHIX OPTaHIB 1 CUCTEM OpraHi3mMy
JIIO/IMHU OIIOCEPEKOBAHO, B TOMY YHCIIi CEpLIEBO-CYANH-
HOI, TPaBHOI, E€HJOKPHUHHOI Ta LEHTPAJIbHOI HEPBOBOI
cuctem [2, 6, 10].

3aHarTa OOHOBMMM MHUCTEITBAMHU XO04 1 OOroui, aje
MAaIOTh [MO3UTHBHUH BIUIMB Ha IMyHHY CHCTEMY MOJIOJIOTO
oprasi3zmy. /{0 Takoro BUCHOBKY NPUHIILTH AOCIIIHUKH 3
Kamidopwiiicekoro ynisepcutery B CILA, ski npoBoauiu
BUMIpHU PiBHS JIIM(OIMTIB KPOBI y TPYNHU IOHAKIB y Billi
Bix 14 10 18 pOKIB Micis MIBTOPAroIUHHOTO TPCHYBAHHS.
JoCMiTHUKK BCTAHOBWIIH, IO KUTBKICTH JIiM(OIUTIB-
KUIEpiB 1CTOTHO MiJABHIIYETHCS IMICIs 3aHATh OOMOBHUMHU
MUCTELTBAMH.

[Ipu 3aHATTAX aWKigo BiNOYBAa€eThCS PO3BUTOK THYY-
KOCTi BHACIIZIOK IMOCTIHHUX PO3TATHEHb M’s13iB. B aiikimo
BUKOPDHCTOBYETBCS 0€37i4 TEeXHIK OOJBOBUX 3aMKiB
«KaHCeIy», TpH BUKOHAHHI SKHUX CYIJ00M 3am’sicts i
JIKTSI M’SKO BHUTATYIOTBCS B HampsIMKy IX MPHUPOAHOTO
3THHY, III0 PO3BHMBAE IX €NACTUYHICTh. JlesKi crelianbHi
BIIPaBU PO3paxoBaHi Ha T'HYYKICTh KOJIHHHX, Ta30CTer-
HOBUX, T'OMIJIKOBOCTOITHUX CYTJI00iB 1 MiX(anaHroBux
cyrno0iB nanelliB [8, 14]. OcobirBa yBara NpHUILISIETHCS
PO3TSATYBaHHIO HIDKHIX KIHIIBOK, TaK sK Cl1abopo3-
BUHEHOIO YaCTHHOIO € 3a/iHS rpyna M’s3iB. Po3rsrHeHHs
B CBOIO 4Yepry, CIPHAIOTh ITOKPAIIEHHIO KpPOBOOOIrY,
3HW)KYIOTh M’SI30BY HAIIPYTy, IO € HEOOXiTHOIO YMOBOIO
MIPY KOPEKIii OpYyIIeHb OCTaBU. AJDKE Y JOMIKUIEHOMY
1 MOJIOAUIOMY INKUIBHOMY Billl TOCTaBa Mae€ Iie Hec-
TiHKWIA Xapakrep. Ha neproMy-apyromy poui mKijIbHOTO
JKHUTTS Ta y IepioJl BTOPUHHOTO BUTSTHEHHSI, KOJIM HasiBHA
JIUcoLiaIlisi B  PO3BUTKY  KICTKOBOIO, CYIJIOOOBO-
3BSI3KOBOIO 1 M’S30BOTO amapariB, JErKO 3MiHIOIOTHCS
CTYMiHb BUP@XXEHHs 1 CHIBBiAHOUIEHHS (i3ionoriaHux
BUrHHIB. TOMy caMe 10 3aKiHYEHHsI POCTY MOXKJIMBA KO-
peKiis MOpYIIeHb ITOCTaBH, sIKi IMOB’s3aHi 3 (YHKIIO-
HaJIbHUMU 3MiHaMH OIOPHO-PYXOBOT'O anapary, npH SIKHX
YTBOPIOIOTHCSI XUOHI YMOBHO-PE(JIEKTOPHI 3B’SI3KH, IO
3aKpIIUTIOIOTh HENPaBUWIIbHE MOJOKEHHS Tijla. 3aHsATTs
alKiio 3aKpIIUTIOIOTh HABHYKY NPAaBHIBHOI IOCTaBH, a
TaKOX 3aro0iratoTb (POPMYBaHHIO HENPAaBHIBHOI OCTABU
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LUIIXOM TapMOHIMHOro ()i3MYHOTO pO3BHUTKY, 1 SK
HACJI/IOK MiZBUIIEHHS piBHs QizuuHOro 3a0poB’s. [lpu
BiJMpalioBaHHi yKeMi (TeXHIKM TajiHb), a TaKOX
CHeLiaIbHUX BIpPaB Ha PO3TATYBaHHS 1 CKPYYYyBaHHS
XxpeOTa BifOYBa€ThCS BHUPIBHIOBAHHS 1 YIIOPSAKYBaHHS
XpeOIIiB, MOMIMITYETHCS PYXJIUBICTh XPEOETHUX CYTIO0IB,
30ULIBLIYIOTHCS AMCTAHINI MIX HHMH, PO3LIMPIOIOTHCS
MiXXpeOIleBi OTBOPU BOPOHOK HEPBOBUX KOPIHIIB, IO
MepenIKo/pKae X 3allleMIICHHIO, a BiAIIOBIHO 3amodirae
PO3BUTKY OCTEOXOHJPO3Y i BUHUKHEHHIO MIKXpEOIIeBUX
rpwk. [lpy BUKOHAaHHI BCiX TeXHIK aWKio yBara
30CepPEeKYEThCS Ha 30€peKeHHI I[CHTPAIBHOI JIiHIT Tisa i
Ha 30epeXeHHI CIMHM 1 [IHMi aOCOJIOTHO MPSIMUMH, a
TpyAHOI KIIITHHH BiJKPUTOIO, IO JoroMarae (opmyBaTu
NPaBUWIIBHY ITOCTaBY, 3MILHIOE M SI3U CIIMHH 1 3amodirae
PO3BUTKY BikoBOi nedopmaii xpedra. JJunamiuni Brpa-
BU, SIKi BUKOHYIOTBCS IIiJ] Yac 3aHATh alKiJ0 3MIIHIOIOTh
M’SI30BUI KOPCET, MIO CIIPHUSE BHIIPABICHHIO HasBHUX
nedekTiB nocrasu [5, 8, 13].

BukoHaHHs TEXHIK aiKiJJ0 BUNTH PAaBUILHOMY JHXaH-
HIO 3a yuacTio miadparmu. [Ipy 1pOMY MOMIMIIYETHCS
pobora BHYTpIIIHIX OpraHiB (B TOMY YHCHIi IEYiHKH i
Celle3iHKM), a TaKoX KpPOBOOOIr 1 LUpKYJIsLis JiMpu,
TOMY TPEHYBaHHS alKiJio IMO3UTHUBHO IO3HAYAIOTHCS Ha
3M0pOB’T JIIOAEH, SKI CTpaXJAlOTh Ha TINEPTOHIIO,
3aXBOPIOBAHHS IIUTYHKOBO-KHIIIKOBOI'O TPAKTY 1 CEepLEeBO-
CYJMHHOI CUCTEMH.

3a manumu aBtopiB [4, 9, 10], TexHiku aiikimo momo-
MararoTh 30€perTd eJacTUYHICTh JICTCHIB 1 301IBIIUTH X
00’eM, pO3BUBAIOTh HA BIJMiIHY BiJl TOrO, K I[¢ YacTO
OyBae B IHIIMX BUAAX CIOPTY, PUTM IUXaHHS. BripaBu B
alKiZlo HEe BUKIMKAIOTH IUIEYE-JIONATKOBOI'O M’SI30BOTO
3aTUCKY 1 HE MpPHU3BOIATH JO TOCTIHHOIO CTHCHEHHS
rpyaHoi KiaiThHH. HaBrmaku MNOKpamyroTh eKCKYpCito
IpyAHOI KIIITHHH Ta 3a0e3NedYylOTh HACHYEHHS TKaHWH
KHCHEM, IO TO3UTUBHO BIUTMBA€ HA JiSUTBHICTH LIEHT-
paNbHOI HEPBOBOI CHCTEMH, SKa PETYJIIOE 1 KOHTPOJIOE
TisUTBHICTH BCHOTO OpraHi3My.

A¥iKizo, sIK ofHA 3 HaWIiKaBiMX cucreM Qinocodii i
MIPaKTHKH CX1THUX €IMHOOOPCTB, € CKIIAJ0BOIO 3arajlbHO-
JIIO/ICBKOI  KYJIBTYpH, BKIIIOYAaEe B ce0E CHUCTEMY CIIeIi-
anpHUX (I3WYHUX BIpaB, sKi MOOYHOBaHI Ha TICHUX
MOTOPHO-BICIIEPAaJIbHUX 1 MOTOPHO-IIepeOpaibHUX 3B’sI3-
kax. CaMe B aifkiJlo Ha BIIMIHY Bifl iHIIUX €IMHOOOPCTB,
0coONIMBa yBara HaJA€ThCS OPIEHTYBAHHIO JIOJUHU B
IpOCTOpi 1 po3BUTKY KoopauHaiii. e mo3Bonse miTaMm 3
JIUIT cucteMaTHYHO KOHTPOJIOBATH BCI MTApaMETPH CBOIX
PyXiB B IOCTIHHO MIHJIMBHX yMOBaxX TpeHyBaHHs. [lpu
IOMY BOHH DPEalli3yloTh BECh KOMILIEKC (i3UUHHX SKOC-
TEH: CIPUTHICTh, MIBHIKICTh, CHJIY, BUTPHUBAIICTh, IOC-
TiIHHO 1X BIOCKOHaOIO4HM. [IpakTHka 3acTocyBaHHS pi3-
HOMAaHITHHX TEXHIK alKiJJ0 pO3BUBA€E 3[aTHICTh HE BTpa-
YaTH OPIEHTAII0 B MPOCTOPI MPH HASBHOCTI LIJIOTO PSAY
30uBaro4ux (HaKTOPiB: IIyM, BTOMA, ITiJBHUIIICHA EMOITilHA
HanpyxeHicTb. CKIaIHICTh, ajie JOCATHEHHs IPaBUIBLHOT
PENPOAYKIIi PyXiB TEXHIK aiKiI0 XapaKTePU3YEThCS LIS
miter 3 JUIl mnepecyBannsm Tinma B mpoctopi. Lli
NepecyBaHHs, TMOB’si3aHI 3 BIUIMBOM pI3HOTO pOAY
MIPUCKOPEHb (TIOBOPOTH, OOEPTaHHS) CYHPOBOIKYIOTHCS
CKJIaJIHUIMHM MaHIMyJSLisIMU pYK, KACTed 1 masnbiiB. Ha
ypokax alKio (OpPMYIOTBCS PYXOBI SIKOCTI HIISIXOM
KOHIIEHTpAaIlil HaBUaHHs Ha TOUYHICHUX pyxax [8, 10].

[poTsrom BCchOro icHyBaHHS, aiikino, HAaOYJO pi3HUX
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CTWIIB 1 aJanTyBaJlocs HE JIMIIC JO DI3HMX HaI[iOHATb-
HOCTEH, aje W CTajo B JEIKHX KpalHaXx MeTomoM peaOi-
JiTarti. ICHytOTh TpyIH aliKio B KX 3aiIMarOThCS OCOOH 3
00MEKECHUMH MOKJIMBOCTSIMH, JIIKapi BCE YaCTillIe B CBOIX
PEKOMEHIAMISMX HA PEeadLIiTAIlIo 1 KOPEKIHIO CKOMIOTHIHOL
TIOCTaBH PEKOMEHYIOTh IUIaBaHH i aikizo [10].

3a nanumu aBTOpiB [13], MOKHA MIPUIYCTHTH, LIO IS
OIITHMIi3alii mpolecy 0COOUCTICHOTO PO3BUTKY 1 KOPEKIiT
HECIIPUSTIAMBUAX IICUXIYHUX CTaHIB 3 YCIIXOM MO)KHa
BUKOPHCTOBYBAaTH METOAM ICHUXOJOIIYHOI KOpEeKii, mo
peaii3ye 1eii B3aeMo3B’s130K. Uepe3 poOoTy 3 (i3nuHIM
CTaHOM JIITEH, IO 3aiMaroThCs (HI3MUHUMU BIIpaBaMH, 3a
JIYMKOIO CIICI[iaJiCTiB, MOXKHa BIUIMBATH HAa PO3BUTOK
ocobucTocTi [4, 5], M0 GopMyeThCS 1 ONTHMI3AINO TICH-
xigHOro crany [6, 7, 14, 16].

IOHI cnopTcMeHU Bifpi3HSIOTHCS BiJl OAHOMITKIB, SIKi
HE 3aiiMaloThCsl CIIOPTOM, PEATICTUYHICTIO CaMOOIIIHKH,
MEHIIOI0 OOS3JIMBICTIO HEBJay, OLTBII HU3BKOIO TPUBOXK-
HicTio. EkcnepuMeHTanbHO JIOBEJECHO, IO  3aHATTS
CIIOPTOM, CHPSIMOBaHI Ha CaMOPO3BHTOK OCOOHCTOCTI,
CHPHSIOTH MiJBUIICHHIO aJ€KBATHOCTI BIJHOLIEHHIO 10
yCHiXiB 1 HeBJa4, 3HIDKEHHIO TPHUBOXKHOCTI y CIOPT-
CMEHIB IiUTITKOBOTO BiKY, 1 K HACTIIOK IIiBHIIYIOTH
CTIHKICTB 10 JXUTTEBOro crpecy. KOHI copTcMenu (IiB-
YaTKa i XJIOMYUKH) BiJPi3HSIIOTHCS BiJl POBECHUKIB, SIKI HE
3aliMarOTHCS CIIOPTOM, MEHIIOIO KUTBKICTIO KOPEJSIIHHIX
3B’SA3KIB MK ITOKa3HHMKAaMHM CaMOOLIHKH, MOTHBAIUi 10-
CATHEHb, TPUBOXKHOCTI. Ile Bkasye Ha OuIbmIy TUdE-
PEHIIIAOBAHICT, CAMOBIJHOIICHHS 1 MOTHBAIll IOHHX
CIIOPTCMEHIB, 110 OOYMOBJICHA JOCBIZOM, SKHi HaOyBa-
€TbCS B TPOLECI 3aHATh CIIOPTOM YCHIXiB 1 HEBJaY,
CIIBBITHOIICHHS CAMOOIIIHOK 3 OIIIHKAMH, IO OTPH-

MYIOThCsI 330BHI [3, 11, 16].

KpiM TuX BUXOBHHX IHCTPYMEHTIB, SKHUMH BOJIOAIIOTH
IHIIN BUIYM €IUHOOOPCTB, aliKiZo Mae psiJi OCOOTUBOCTEH,
110 BU3HAYAIOTh HOr0 BUCOKY €(EeKTUBHICTH y (opmy-
BaHHI MOpaJIbHO-BOJILOBUX SIKOCTEH IOHHX CIIOPTCMEHIB,
a TakoX ix (i3uuHi SKOCTI Ta (i3UYHO-TICUXOJIOTTYHHI
CTaH, sIKi BHMAaralroTh BiJl YYaCHUKIB MaKCUMaJbHOI'O
NPOSIBY BIEBHEHOCTI B CBOIX MifX, KOHIIGHTpAIIii.
30epexkeHH TpaauIliii alkigo sk OOWOBOrO MHCTEITBA
CXOy, CHPHSIOTH BHUXOBAHHIO KYJbTYypH Y4HIB. JloBe-
JIEHO, [0 aiKigo B cBOIH (itocodChkiil 1 TeXHIUHINA 0a3i
MICTUTh 00pa3 MOpPaJBHOCTI, SKUH MOXKE BHCTYIATH
CHCTEMOYTBODIOIOUMM ~ OpPIEHTHPOM B IIpoleci Horo
BUKJIaJJaHHS, SK NPAKTUKA MOPAJILHOTO BHUXOBAaHHS ITifI-
JiTKa B cucTeMi (i3W4YHOI KylnbTypH, HIo 30arayye
MearoriyHy ysBY PO MOTCHIAN CXIIHUX €TUHOOOPCTB
SIK CHUCTEM iHTerpamii MopajibHOro i (pi3M4HOr0 BHXO-
BaHHA JtoauHH [ 16].

OpHak, CIiJ MiIKPECIUTH, IO OCOOIMBICTIO YKpaiH-
CBKOTO alKi/Io € JesKe IepeBakaHHs (i3UYHOTO aCIeKTy
BHXOBAHHSI, 10 MOSICHIOETHCS TPYAHOLIAMU TIEPEHECEHHS
cnemudiku CXiJJHOI KyJbTYpH Ha TpyHT OaraToHa-
uioHanbHOl Ykpainu [1, 2].

Curyariisi, 10 CKJIaJIa€ThCsI HArOJIOMIye Ha HeO0OXiA-HOCTI
MOIIYKY aJEKBaTHUX [UIsl YKpaiHCHKOrO MEHTAJITETY
CrIoco0IB 3IHCHEHHS MOPAIFHOTO Ta (Pi3NYHOI0 BUXOBAHHS
MUITKIB, SKi 3alMaroTLCI aiKiZo, 1 BHECEHHS HOBOI'O
3MICTy B CUCTEMY JOJATKOBOI OCBITH. ITiBOMSAYM TIiICYMOK
MOXXEMO 3pOOMTH BHCHOBOK, IO aiKilo SK MEeTO.
CaMOKOHTPOJIIO Ta 3HIDKEHHS TPUBOXHOCTI, a TaKOK SIK
3aci0 Gi3myHOi pealduTiTAIli CKOTIOTUYHOI IIOCTaBU Yy
ITUTITKIB € aKTyaJIbHUAM 1 COLIIaJIBHO 3HAYNMUM.
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martial arts in additional education system: with kudo

Perspectives of studying aikido as a method of scoliotic posture and teenagers’ anxiety level correction (literature review)
Dulo O., Stegura O.

www.seanewdim.com

Abstract. In a review article shows the feasibility of studying and using aikido techniques as a method of scoliosis posture and
anxiety correction in 12-14 year old teenagers. The relevance of the study caused by searching for non-drug treatments that would
help to reduce the level of teenagers’ anxiety and correction of functional disorders of the children’s organism, as well as the
insufficient studying of the positive and negative effects ratio of inclusion aikido techniques during the transition from primary
school age to adolescence.

Keywords: Aikido, scoliotic posture, anxiety.

IlepcneKkTHBBI H3y4eHHs AWKAI0 KAK METOAA KOPPEKIHH CKOJIMOTHYECKOIl 0CAHKH M YPOBHS TPEBOKHOCTH B NOAPOCTKOBOM
Bo3pacte (0030p JUTEPATYPhI)
E. A. lyno, O. B. Crerypa
AHHoTauus. B 0030pHO# cTaThe MoKa3aHa Lesecoo0pa3HOCTb U3YUCHHUS U UCIIONb30BaHUs TEXHUK alKHI0 KaK METOJa KOPPEKIUU
CKOJIMOTHYECKOH OCaHKU M TPEBOXKHOCTU Y HOJPOCTKOB 12-14 jer. AKTyalbHOCTb NPOBEICHHOIO HCCIIENOBaHHs O0YCIOBICHA
MOMCKOM HEMEIMKaMEHTO3HBIX CPEICTB JICUCHHs, KOTOPbIE Obl CIIOCOOCTBOBAIM YMEHBIICHUIO YPOBHS TPEBOXKHOCTH MOIPOCTKOB U
KOPPEKIMH (YHKIMOHANBHBIX PACCTPOMCTB JETCKOrO OpraHW3Ma, a TaKkKe HEJIOCTATOYHbIM M3YYEHHEM COOTHOLICHHS
MOJIOKUTENBHBIX M OTPHUIATENBHBIX IMOCIECICTBUN BKIIOYEHHUS B 3aHATHS TEXHHMK alKUAO B IEPHOI Iepexoja OT MIaALIero
HIKOJIBHOTO BO3PAacTa K MOAPOCTKOBOMY.

Kniouegvie cnoga: aiikudo, ckonuomuueckas 0canka, mpegodiCHOCb.
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IIpouecu anonTo3y Ta npoJtidgepanii npu racTpoayoieHONATISAX, CIPUYHMHEHHUX
HECTEPOIIHUMHM NPOTU3ANAJTBHUMH NPEeNapaTamMm, y XBOPHX HA 0CTE0APTPO3, 3
ypaxyBanHusaM natoreHnux mramiB Helicobacterpylori

JI. M. 'oHuapyk
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AnoTamisi. Y po0oTi mociipkeHo mpouecu mpoiidepanii Ta anonTo3y MpHU Telliko0aKTepHO-acolifoBaHIX TacTPOILyOAEHONATIsX,
IHIYKOBaHHMX HECTEPOiHUMH MPOTH3ANAIbHIMHU IPENapaTaMy, y XBOPUX Ha OcTe0apTpo3. BuseieHo, 1110 y XBOPHX i3 NaTOr€HHUM
Ta ynbueporeHHHM mramoM Helicobacterpylori cagA+/vacA+ BinOyBaerbest icrotHimme migsumienHs ®HII-o, 3HayHe 3HIKEHHS
sAPO-1/Fas ta kommnencaropue 3pocranHs E®P, y mopiBHsHHI i3 oOcrexxenuMu mnamientamuiz Helicobacterpylori mramom

cagA’/vacA" Ta mramom cagA'/vacA’.

Knrouogi cnosa: ocmeoapmpos, necmepoionicacmpooyoodenonamii, namoeenes, Helicobacterpylori.

Beryn. Ocreoaptpo3 (OA) HalOLIBII PO3MOBCIOKEHE
3aXBOPIOBaHHs Cyrio0iB, 10 Bpaxkae He MeHme 20%
HaceleHHs IUIaHeTH. Maibke BCi JIOMM MOXWIIOro 1 cTa-
pedoro Biky xBopitoTh Ha OA. OCHOBHUMH KJIIHIYHUMHU
nposiBaMu OA SIBIISIIOTBCS OLIb Ta 3HMWKEHHS QyHKIIT. B
tepanii OA [IMPOKO BUKOPHCTOBYIOTH HECTEPOiHI
nporuzanaibHi  npemapatu  (HII3ID), ki, 3rigHO
pexomenaaniiit OARSI (2008) no mikyBanHio OA KoiH-
HOTO Ta Ta30CTETHOBOIO CYIVIOOIB, XapaKTepH3YIOTHCS
HaAHOIIBIIIO TOKA30BICTIO (CTYIiHB JOKa30BocTI 93% i3
100% moxauBux) [5,14]. ¥ 10-30% oci0, mo TpuBayio
npuiimatots HII3I1 BuHMKaoTh epo3ii Ta BUpas3Ku
cnn3oBoi  000JOHKM UDTyHKa. [Ipum TpuBanmomy BUKO-
pucranni HII3II racrponyonenomarii  (I'ZIIT) miar-
HOCTYIOTh Yy 70% XBOpUX. 3MiHHA CIH30BOI OOOJOHKHU
TPaBHOTO KaHAY YacTO HOCSATh PEHUANBYIOUHI XapaKkTep
3 MiHIMQIBHUMH CYO’€KTUBHUMH BiIUyTTIMHU abo, He
piAKO, 3 TIOBHOIO BiJCYTHICTIO KJIIHIYHHUX TPOSBIB, IO
CTa€ MPUYHMHOIO CEPHO3HUX YCKIIAIHEHb, TAKUX SIK KpO-
Boreua Ta mnepdopauis. Y 1/3 XxBopuX, IO TPHBAJIO
npuiimMators HII3II i He MalOTh HisSIKOI CUMIITOMATHKH 13
CTOPOHU TPABHOTO KaHaly, IPH NPOPIIAKTHIHOMY
npoBeicHHI  (PiOpOroracTpoAyoAEHOCKOITT  BUSBISIOTH
XapakTepHi EHJOCKOMmiYHi o3Haku Hecrepoimgaux [I1.
Ponp Helicobacterpylori (Hp) B maroreHeTMuHux mexa-
Hizmax po3Butky ['II1, obymoenennx HII3II, y xBopux
Ha OA € HEOZJHO3HAYHOIO 1 TIPOJOBKYE BUBUATHUCS.
Koporkunii orasig my6umikaniii mo Temi: Bigomo, mo
HII3II 3paTHi BUKIMKATA AaIONTO3 LUIIXOM aKTHUBAIUl
Kacrmasu-3, 4epe3 MiTOXOHAPAJbHUN IUISX Ta 30BHILIHIN
cMmeprenbHuil penentop [8].JliteparypHi nani cBiguaTh,
mo Hp mpu3BomuTh B OOUH 1 TOW XK€ Yac O IHIYKIIT
amonTo3y B EMITENiONUTaX LUTYHKA 1 J0 MPUCKOPEHHS
nporidepanii, a ekcrpecis NMPOTEiHIB, SKi PEryIIOITh
npotiecu mpomideparnii Ta anonTo3y MOPYUIYETHCS NPU
MIOCHJICHH] TOIIKOKEHHS CIM30BOi OOOJOHKH IIUTYHKA,
00yMoOBJIeHI XpoHIYHMM mepcucTyBaHHsM Hp [2]. Lluro-
TOKCHUH-ACOIIIHOBaHUI TeH A (cagA reH) OyB NepIINM
BUsIBIIEHMM (pakTopoM BipyneHnTHocTi Hp. IcHye nymka,
oo cagA TeH € MapKepoOM «OCTPOBKa» TEHIB, IO
BH3HAYAIOTh MATOTeHHICTh 30ymHuka (0mu3pko 40). bin-
KU, II0 KOJIYIOThCS IMMH I'eHaMH, B3a€EMOJIIOTH Oe3moce-
pemHbO i3 KIITHHAMH IIUTYHKOBOTO EIiTeNil0, BUKIIHU-
Kalo4M Kackaj TpOLECiB, IO TNPHU3BOAUTH [0 IX
HE3BOPOTHOTO MomIKomKeHHs. 1lITamu cagA' crpusioTh
PO3BUTKY IHTCHCUBHOI KJIITHHHOI BIAIOBIiJI: 3alaJCHHIO
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cM30B01 OOONOHKH, ITiJBHIIYIOTH MPOAYKIIO IIUTOKIHIB,
CHPHSIOTh KIITHHHIHM mpomidepanii Ta 3arudeni KIITHH.
Ha croromnimHiii 1eHs BBa)KaloTh, IO T'eH cagA Oepe
y4acTh y PEMOENIOBaHHI TKaHWH, aHTiOreHesi, 3pyHHy-
BaHHI CTPYKTYpH MIKKJIITHHHOI'O MaTPUKCY Ta 0a3aibHOI
MeMmOpanu [1,7,15,16]. Bakyomi3yrouuii IMTOTOKCHH-
acomitioanuii reH (Vacuolating cytotoxin-associated
gene — vacA) KOIye CHHTE3 LIUTOTOKCHHY VacA, SKOMY
BiJIBOAUTHCS 3HAYHA POJb Y PO3BUTKY MATOJOTIYHOTO
IpoIlecy B CIIM30BIH 00oONOHII NnTyHKA. KpiM Bakyo-
Jizamii KITHH IUTYHKOBOI'O CIITENiI0, MPOTEiH vacA
Ha/a€ IIKIJIMBUN BIUIMB Ha MITOXOHJpiaJIbHUH amapar
KITHHY, 3HWKYyOuH piBeHb AT®, 3MeHmye cTiiikicTh
eMiTemaJbHIX KIITHH B YMOBaX OKCHIATHBHOI'O CTPECY,
JIe30praHi3ye iX IUTOCKENETHY apXiTEKTOHIKY, CTUMYJIIOE
amnonros, iHridye KITHHHY nporidepanito [11,12].

MeTorw podOTH CTaJO JOCTITUTH BMICT Ol0XIMIYHHX
MapKepiB aromnTo3y Ta emiiepMaibHOro (pakTopa pocTy B
KpPOBI TIpH TacTPOAYOACHONATIAX, IHIAYKOBaHWUX HeCTe-
POIIHUMHM TIPOTH3ANANTEHIMU MpenapaTamMu, Y XBOpUX Ha
0CTE0apTPO3 3aJICKHO BiJ HASBHOCTI MATOTCHHUX IITAMIB
Helicobacterpylori.

Marepianu Ta Mmetoau. /{1 TOCATHEHHS IMOCTAaBIEHOI
MeTH o0cTexkeHno 68 xBopux Ha OA i3 cynytHiMu Helico-
bacterpylori — acomitioBanumu [/, iHZyKOBaHUMU
HIT3II. Po3monin XBOpuX Ha TPyNu 3IiHCHIOBABCS 3a-
JISKHO BiJl HassBHOCTI mtamMiB HpvacA ta cagA.

I rpymy cxmamm 25 xBopux Ha OA i3 cynmyTHiMH
HIT3II-innykoBannmu ['AI1, indikoBanux Hp i3 mramom
cagA’/vacA". Jlo Il rpynu ygiiimum 23 nanienta va OA i3
cynyraimu HIT3II-ingyxoBanumu I'/II1, indikoBanux Hp
natoresauM mTamom cagA ‘/vacA’, 11l rpyny ckmamu 20
oci6 i3 3a3HaueHor mnatonoriero, Hp naroreHHwii Ta
yIbLIeporeHHuii mram cagA'/vacA” .

KontponbHy rpyny ckianu 30 MpakTU4HO 310POBHX
oci6 (IT30), penpe3eHTaTHBHUX 32 BIKOM Ta CTaTTIO.

Bcim xBopum st miaraoctuku [JIIT Oymno mpoBeaeHo
(hiOporacTpoyoIEHOCKOIII0 3 MPHUIIIBHOI Oiomcieo 3a
3araJIbHONIPUMHATOI0 METOIUKOIO 3a JIOmoMOrow ¢idopo-
ractpoayoaeHockona «Olimpus». Hassricte Hp Bu3Ha-
YaJi IUISIXOM 1HBA3WBHOI €KCIIpec-IiarHOCTUKY 1H(DeKIil
3a ypea3HOI0 aKTHUBHICTIO 0i0NTaTy, OTPUMAHOrO ITij 4ac
€HJIOCKOITIIYHOTO JIOCHI/PKEHHSI 32 JIOIOMOIOI0 JIiarHOC-
tnuHux HaOopiB XEJIIJI®-tect («<AMAy», Cankr-Ile-
TepOypr) Ta 3a JOIMOMOrOK IMYHOXpoMaTorpagigHoOro
TecTy Ha BUsBJIIEHHs aHTureHiB Hp y 3paskax dexaniii

|L. M. Honcharuk 2016
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(CerTestBiotec, S.L., Icnanis, «®apmacko»). Busnauaiu
mramMd Hp B kaii, KpoBi Ta OiomTatax METOIOM IIOJi-
Mepa3Hoi yanirorooi peaxitii (ITJIP).Meromom TBepmo-
¢dasnoroimynopepmentaoro ananizy (I®A) wa aHami-
3aropi YHUIUJIAH (A®P-01) (ITMKOH, 3AO0, Pocis)
JIOCII/DKYBAIM BMICT €IiIepMaIbHOrO (pakTopa poCTy
(E®P) y nna3wmi kposi (Habip peaktuBiB Human EGF (Hu
EGF) ELISA Biosource, benbrist), ¢akTop HEKpo3y
nyxiauH anbda y cupoBatui kpoBi (®HII-a) 3a moro-
Mororo Habopy peaktuBiB «IDPA-TNF-alpha» (Pocis).
Meronom DA BuzHauanu sAPO-1/Fas B cupoBartiii KpoBi
(peaxtuBu Bender Med Systems, ABctpis).

Pe3yabraTH gociifzkeHHST Ta 00roBopeHHs:AHaI3
OTpUMaHUX JaHHWX TOKa3aB, mo y xBopux Ha OA i3
cynytrimMu I'JII1, ingykoBanumu HII3II, cocrepiraerhes
nucbananc y cucremi (izionoriyHux iHriOiTOpiB Ta iH-
IykTopiB amonrto3y (tadm.1). ®HII-o — mpo3ananpHUi
LUTOKIH, BIJIHOCATH JI0 OCHOBHUX (Pi310JOTIYHUX 1HIYK-
TopiB amonTo3y. YHopmi ®HII-a Bimirpae ponb imMyHO-
peryisTopHOro Memiatopa, Oepe y4acThb y Ipolecax
amonrro3y. Ilpu 3amanenni @®HII-o mposiBisie cebe sk

aKTHUBHUH Tpo3anajbHUN areHT. [lifBUIEHHS piBHS
®HII-0, sk npaBWiIO, CBIMYHUTH NPO TOIIKODKEHHS Ta
3amaneHHs. OHII-a 3maTHMH  BUKJIMKATH  amoNTO3
LUISIXOM YTBOPEHHS BUIBHHMX PaJMKajiB, CIIOBIIHLHIOIOYH
npouecu 3aroeHHs. OHII-o Bomozie miporeHHicTIO,
aKTHBYE 3amajibHi MpOLECH KIITHHH, CHUHTE3 OLIKIB
rocTpoi (ha3u, CTUMYJIIOE EKCIPECiI0 MOJIEKYN aresii.
JlirepaTypHi naHi cBim4aTh Npo Oe3rmocepesHIo KIIITHHHY
nmectpykmiro ming BrumuBoM OHII-o , BHaAcCHigoK sKoOI
PO3BUBAETHCA AIONTO3 1 HACTaE 3aruOeiab KIIITHH-
Mmimene#t  [3,6,9]. Tak, y xBopux III rpymu ®HII-a
3pocraB 'y 4,03 pasu (p < 0,05), a y xBopux Il i I rpyn
®HII-a. nocroBipHO 30iNbBIIYBaBCs BiANOBIAHO Yy 2,72 Ta
2,08 pa3su y TOpIBHAHHI 13 NPAKTHYHO 3JOPOBUMHU
ocodamu. Y oci6 II rpynu ®HII-a 6yB y 1,3 pasm
JIOCTOBIpHO BUIIE, HiX y mauieHTiB | rpymu, a y oci6 111
rpynu ®HIT-a OyB a 1,48 pas3u Bumie (p < 0,05), Hix y
namientiB Il rpymu. YV xBopux i3 Hp-nosutuBHUMHU
cagA‘/vacA" mramamu ®HII-0 focToBipHO GyB BHINE Y
1,94 pa3u mopiBHAHO i3 marieHTamu i3 Hp-no3uTHBHUMHU
cagA’/vacA’ mramamu.

Tabanus 1. Bmict ®HII-0, EOP Ta sAPO-1/Fas pu ractponyofeHONATIsAX, CIIPUYMHEHUX HECTEPOITHUMHU NPOTU3ANaIbHUMU

IIpenaparaMy, y XBOpUX Ha OCTE0apTPO3, 3aJIeKHO BiJ| HasiBHOCTI naToreHHux mramiB Helicobacterpylori (M £ m)
Hp Hp Hp 30
ToKa3HAKH, IO cagA’/vacA® cagA*/vacA” cagA*/vacA* (rpyma IV)
BHBYAJINCS (rpynal) (rpyna II) (rpymalll) n=30
n =25 n=23 n =20
®HII-0, nr/mn 16,70 + 0,98 21,780,707 3233+£1,387 8,02+ 0,73
SAPO-1/Fas, nr/mu 87,97 6,82 41,84+ 5727 26,10+ 6,45 244,16 + 36,35
E®P, nr/mn 174,00 + 25,68 162,90 + 23,08 260,48 +31,717 62,98 = 13,46

ITpumirka: n — abcomntoTHa KiNbKicTh XBOpUX * — p < 0,05 — piBeHb BiporiZHOCTI po301’KHOCT] HOPIBHAHO 13 340POBUMHU 0CO0AMH;

** _p < 0,05 — piBens Biporigaocri po3oikuocri mixk 111 III rpymamu; ***— p < 0,05 — piBeHs BiporigHocTi po306ixHocTI Mix I 1
> >

II rpynamu; ****—p < 0,05 — piBeHsb BiporinHocTi po3dixHocTi Mixk 11 Il rpymamu.

Bwuict EOP B masmi kpoBi y oocrexxenux I rpymnu 0yB
Bulie y 2,76 pasu, y nauientiB Il rpynu BiamoigHo y
2,59 pa3wu, a y oci6 III rpynu — y 4,13 pa3u nopiBHsIHO i3
TPYIIOK0 MPAKTUYHO 3M0pOBUX ocib. Y xBopux i3 Hp-
nosutuBHUMH cagA'/vacA’ mramamu Bmict E®P mocro-
BipHO OyB Buie y 1,59 pasu nopiBHSHO 13 Nali€HTaMH i3
Hp-nosutusanMu cagA'/vacA ta 'y 1,49 pasu (p < 0,05)
TNOpiBHAHO i3 XBopuMH Hp-mosutuBHEME cagA’/vacA’
mramMamMu. EOP BimHOCHTBCS 1O IHTIOITOPIB amoNTo3y,
0 CTUMYJIIOE Tpoidepaliro KIITHH 1 Mirpariito, perna-
parito TKaHuH, cTuMyinye cunte3 117, 301IblIye ceKkperio
cu3y Ta iHri0ye KHCIOTONPOIYKYIOUY CEKpELiio IILTYH-
ka. [Ipomidepauis Bigirpae BayXJIMBy poiib B IiATPUMaHHI
IITICHOCTI CITM30BOI 000oHKHM HIyHKa [13]. JlitepaTypHi
JlaHi cBim4aTh, mo iHQekuis Hp mopymrye Gamanc Mix
npoiidepaliero KIITHH CIA30BOi OOOJOHKH IUTYHKA Ta
MpOLIECAMH  alloNTO3y, TAaKOX BIUIMBAIOYM Ha ermijgep-
ManbHHi akrop pocry [10].

Antured CD 95/Fas/APO-1 TpaHcMeMOpaHHUI TIIiKO-
MpOTEi/l, HACHYCHUH LHUCTETHOM, € YIEHOM CiMelcTBa
(akTopa HEKpo3y MyXJWH. BiH BcTymae y B3aemopilo i3
niranaoM Fas a0o i3 MOHOKJIOHAJIBHUMH aHTUTLJIAMU TIPO-
i Fas, BimOyBaeThCs aKTHBAIlisl Kacla3HOI'O KacKany,
inaykyerscst Fas-onocepenkoBanuii anontos. Po3umnHa
¢opma APO-1/Fas yTBOpIO€TBCS B pe3yJIbTaTi MIPOTECOIMI3Y
MeMOpaHHOI ¢opmu Ta iHriOye Fas-omocepomkoBaHuii
amnonTo3, 3B’s3ylOYnCh i3 Fas-niraHmom, KOHKypyoud i3
MemOpanHoo ¢opmoto Fas [4]. Ha ocHoBi orpumanHux
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JIAHUX, MOXKHA CTBEP/KYBATH MpO 30UIBIIEHHS IHTEH-
cuBHOCTI TmporneciB anonro3y npu ['JII1, cnpuunHeHnx
HII3IL, y xBopux Ha OA, 1O MiATBEPIKYETHCS 3HH-
xeHuaM sAPO-1/Fas. ¥V xsopux I, II ta III rpym BmicT
sAPO-1/Fas 3umxyBaBcs BigmosigHo y 2,78 (p < 0,05), y
5,84 (p < 0,05) Ta y 9,35 pazu (p < 0,05), y mopiBHsAHHI i3
IV rpynoto. Y xBopux i3 Hp-mosutusauME cagA'/vacA”
mramMamMu BMicT SAPO-1/Fas O0yB Hmwxkue y 1,60 pasu
MOPiBHAHO 13  mamieHTamu i3 Hp-mo3utuBHUMHU
cagA'/vacA” 1a y 3,38 pasu (p < 0,05) mopiBHSHO i3
xBopumu Hp-mosutusnumu cagA’/vacA’ mramamu. Y
xBopux i3 Hp-nosutuBHMME cagA‘/vacA™ 3a3HauyeHmit
MOKa3HUK 3MeHmryBascst y 2,10 pasu (p < 0,05) nopiBHs-
HO i3 xBopumu Hp-nosutusHumMu cagA’/vacA' mramamu.

BucnoBku: 1. Ilpu Helicobacterpylori-acomiiioBanux
racTpOAYOJICHOIIATISIX, IHAYKOBAHUX HECTEPOIAHUMH TIPO-
TU3aNaJbHUMH TIpenapaTaMy, y XBOPHX Ha OCTE0apTpO3
cnocrepiraerbes miauuieHHst @HII-o, 3HauHe 3HMKEHHS
sAPO-1/Fas Ta xommeHcaTtopHe 3pocTaHHi E®P, mro
MOX€ CBITYUTH IIPO MiJICUIICHHS arloNTo3y Ta aKTHUBALIIO
npostihepaTUBHUX MPOIIECIB Y CIIU30BIH 00OIOHIII.

2. HasiBHicTb TenikobakTepHOl iH(EKIIT 13 TaTOreHHUM
Ta yIObLEepOreHHMM mTamMoM cagA'/vacA' mpu ractpo-
JTyOJICHOMATIsIX, CIPUYMHEHUX HECTEPOIAHUMH POTH3a-
NMaJbHAMHU TpernapataMi, y XBOPHX Ha OCTE€0apTpo3
CIpUsE€ ICTOTHINIMM 3MiHaM TPOLECIB mpoiideparrii Ta
amnonro3sy.
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Abstract. The paper studied the processes of proliferation and apoptosis in Helicobacter-associated Helicobacter pylori-associated
gastroduodenopathies induced by usage of nonsteroidal anti-inflammatory drugs in patients with osteoarthritis. It was found that
patients with pathogenic and ulcerative strains of Helicobacter pylori cagA+/vacA+ demonstrated significant substantial increase in
TNF-a levels, significant reduction sAPO-1/Fas levels and compensatory increase of epidermal growth factor levels comparing to
patients with Helicobacter pylori strains cagA-/vacA+ and strains cagA+/vacA-.

Keywords: Osteoarthritis, gastroduodenopathy induced by nonsteroidal anti-inflammatory drugs, pathogenesis, Helicobacter pylori.

IIpoueccsr  amonTo3a u  mnpoaudepanud NPH  FacTPOAYOJeHONATHAX, WHAYUMPOBAHHBIX  HECTEPOUIHBIMH
NPOTHBOBOCTIAIMTEIbHBIMH NPENapaTamMu, y 00JbHBIX 0CTE0APTPO30M € y4eToM naroreHHbix mrammoB Helicobacterpylori
JI. M. I'onuapyk
AHHoTaumsi. B paGore wu3yueHo mporeccsl npoiaudepanud U anonTo3a IpU elIUKOOAKTepPHO-aCCOLMMPOBAHHBIX TacTpo-
JIyOZICHOIIATHAX, WHIYLUPOBAHHBIX HECTEPOMIHBIMU IPOTUBOBOCIAIMTEIBHBIMU IIPENapaTaMH, y OOJBHBIX OCTEOapTPO30M.
VYcraHoBIIEHO y OOJIBHBIX C TATOICHHBIM M YiblieporeHHsIM mTamMmmoM Helicobacterpylori cagA+/vac A+ CylecTBeHHOE NOBBIILICHHE
OHII-0, 3nauntensHoe nonmwkeHue sAPO-1/Fasu komnencaropHoe noseimenne EDP, B cpaBHeHnu ¢ 00cIe10BaHHBIMU TalUCH-
tamu ¢ Helicobacterpylori mrammom cagA/vacA' u mrammom cagA'/vacA'.

Kniouegvie cnoea: ocmeoapmpos, necmepoudnsie npomuso80CnaIUmenbHble RPenapaml, 2acnpooyo0eHORamuy, namo2enes,
Helicobacterpylori.
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Abstract. Based on the latest scientific evidence on the importance of infectious trigger factors in the manifestation of rheumatoid
arthritis, chronic pyelonephritis among these triggers is one of the leaders. Great interest is also the probability of pyelonephritis
manifestation while presence of RA. The aim of article was to investigate the possible interrelation between rheumatoid arthritis and
manifestation of chronic pyelonephritis. A new method is based on cluster analysis and classification analysis, which identifies the
main factors for the diagnosis and prognosis (f,-microglobulin and MDA in urine, TGF-f in blood).

Keywords: chronic pyelonephritis, rheumatoid arthritis, clustering, pr-microglobulin.

Introduction. Renal involvement in patients with
rheumatoid arthritis (RA) is the most frequent and serious
complication among other systemic manifestations and
holds a special place in connection with a significant
impact on prognosis and treatment approaches [1, 10, 14].

Today we know that one of the main factors likely
occurrence and development of RA are external triggering
factors among which the most important factor considered
infectious, and its pathogenic effects to the body can be
done in different ways [3, 10].

Latest scientific evidence show the importance of
infectious trigger factors in the manifestation of RA,
among these triggers chronic pyelonephritis is one of the
leaders. Great interest is also the probability of pyelone-
phritis manifestation while presence of RA.

The aim of the study: to investigate the possible
interrelation between rheumatoid arthritis and manifes-
tation of chronic pyelonephritis.

Materials and methods. The authors examined 31
patients with RA II-IIT degree of activity with presence of
chronic pyelonephritis (CP), 20 patients with RA without
presence of CP and 20 healthy individuals. All patients
who were included in the study, carried out a thorough
examination using conventional clinical, laboratory,
biochemical, and instrumental studies highly informative
original modern research methods that are defined using
uniform methods approved by the Ministry of Health of
Ukraine. The presence of chronic kidney disease carried
according to established classification adopted by the 2nd
Congress of Nephrology Ukraine (September 24, 2005,
Kharkov). We used to determine the glomerular filtration
rate (GFR) using the formula of Cockroft DW and Gautl
(Order of the Ministry of Health of Ukraine Ne 593

02.12.2004 "About the organization of medical care in the
specialty "Nephrology™).

In addition to conventional standard methods for the
study of patients with renal and rheumatic disorders, in all
patients were examined end products of lipid peroxidation
(LPO) in blood and urine — malonic dyaldehid (MDA) [4,
12], B2-microglobulin ($2m) of blood and urine [13] and
transforming growth factor Bl (TGF-B1) in blood using
ELISA. The results of our previous studies showed that
these markers have important role for early determination
of progressive course of chronic kidney disease (CKD) in
patients with RA [5, 6,7, 8,9, 11].

Clustering and classification methods Data Mining were
used in order to identify factors predicting manifestations of
chronic pyelonephritis in patients with RA [2]. Objects were
clustered by multiple sets of the above factors into three
clusters and the contents of data clusters were determined. If
one cluster contains only healthy, the second - patients with
RA, and the third - RA patients with chronic pyelonephritis,
it should be a confirmation of the hypothesis. The following
classification analysis helps us to establish the significance
of factors and decide for diagnostic nosology. In addition,
three different methods of clustering were used based on
completely different mathematical theories to study possible
links between RA and CP in patients with RA with the
presence of CKD: the classic method of k-means, Kohonen
maps (neural networks), fuzzy k-means (fuzzy logic).

Results and discussion. In values test of MDA in
blood and urine it was found significant difference
between groups of patients studied, indicating a
significant increase in urinary MDA in patients with RA
and CP (p < 0.05) and MDA blood mostly only in patients
with RA (p <0, 05) (Tab. 1).

Table 1. Characteristics of MDA in blood and urine of patients with RA with chronic pyelonephritis (M + m, n)

Index Group of healthy people RA RA with CP
(n=20) (n=20) (n=31)
blood MDA 17,03 + 3,21 29,55 4 2,02* 34,33 £2,12%
(mkmol/l)
urinary MDA 6,56+ 0,81 6,82+ 1,21 11,87 £ 1,26*%*
(mkmol/l)
Notes:* — p < 0,05 probability relative to the group of healthy people
" —p < 0,05 probability relative to group of patients with RA
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Results of the study p2m parameters in blood and
urine, and TGF- in blood showed a significant increase
of TGF- levels in patients in both studied groups, but in
patients with joining of CP they were significantly

increased (p < 0.05). B2m content in blood was signifi-
cantly higher in patients with RA (p < 0.05), and urinary
B2m content was significantly higher in group " CP +
RA" (p <0.05) (Tab.2).

Table 2. The content of TGF-f and B2-microglobulin in the blood and urine of patients with RA with the presence of chronic
pyelonephritis (M £ m)

Index Group o(fnhiazlt)l;y people RA (n =20) Rz?nvzt;’ll)CP
B,M in blood (mkg/ml) 1,36 £0,01 1,98+0,11%* 2,14 £ 0,06*
BoMm in urine (mkg/ml) 0,20+ 0,01 0,23 + 0,02 0,89 + 0,04*
TGF-B (mkg/ml) 54,49 + 451 72,18 + 1,99% 98,82 +2,31*/
Notes: * — p <0,05 probability relative to the group of healthy people
" —p < 0,05 probability relative to group of patients with RA

Results of cluster analysis showed the following distribution of patients (tab. 3).

Table 3. Characteristics of results of qualification analysis according to the neural networks

Groups of patients

Classified
IN FACT Healthy RA RA + CP Together
Healthy 20 20
RA 20 20
RA + CP 31 31
Together 20 20 31 71
Kohonen map
Classified
IN FACT Healthy RA RA + CP Together
Healthy 20 20
RA 17 17
RA + CP 34 34
Together 20 17 34 71
k-means (fuzzy clustering)
Classified
IN FACT Healthy RA RA + CP Together
Healthy 20 20
RA 15 15
RA + CP 1 35 36
Together 20 16 35 71

All studied group of healthy hit in a separate cluster
(cluster 0). The findings are obtained by all three clus-
tering methods. But in the diagnosis of RA and RA with
the CP were observed differences. While building
Kohonen maps patients with CP + RA got into a separate
cluster ( cluster "2"). Patients with only RA (20 pa-
tients), according Kohonen maps mainly hit the cluster
"1" (18 patients). Some of them (3 persons) are classified
as belonging to the cluster "2". Thus, these individuals
must have two signs of disease, RA and CP, despite the
fact that they are with diagnosed only RA. This means
that these patients are at risk for CP. This analysis gives
grounds to believe that RA may have signs of a factor
which causes the manifestation of CP.

Results of clustering methods k-means and fuzzy
clustering showed similar results about belonging to
clusters. But dates of this method differ from previous
methods. RA was diagnosed in 20 patients, but 5 are
classified to the cluster of "2". In the second cluster there
is also observed discrepancy — 1 patient is assigned to the
cluster "1", that is to the patients with RA only. This
indicates that the boundary between clusters RA and RA
+ CP s slightly blurred. To some extent this is a reason to
consider that RA can be the basis of occurrence of CP.

22

Particularly, in the analysis method of fuzzy clustering if
for a new patient
W= 0,02

received dates are: o= 0,95, p;=0,08 — it belongs to
the cluster "0" at 95% and it means that person is healthy.

In case of 1, = 0,41 — ppy=0,01, pu;=0,55, this corre-
lates with belonging to RA (cluster "2"), even if the
patient formally belongs to a cluster "1". It means that in
the future in this patient can be diagnosed CP also.

The clustering method enables to confirm the connec-
tion between RA and CP. But it does not mean that this
method determines the value of new rules of interrelation
for patients and refer them to the different clusters. It
doesn't give possibility to conduct a preliminary diag-
nostics without the introduction of information systems,
which include these clustering methods. Based on this, the
above rules may be built as a "decision trees" that can be
obtained through analysis of neural networks classifi-
cation. "Decision trees" are rules in a hierarchical struc-
ture that is consistent, where each object corresponds to a
single node that makes the decision. For this, we used the
method CART (Classification and Regression Tree).
CART method is an algorithm for constructing of a binary
decision tree (dichotomous classification model). n this
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algorithm, each node of the decision tree has two
descendants. The rule, which is formed in the node, in
accordance to each step of building tree, divides a given a
plurality of examples into two parts: the descendant
RIGHT - the part in which rule is executed, and the
descendant LEFT — the part in which the rule is not
enforced. The function of assessment of quality division
is used to select the optimal rule. So, neural networks
realize this method.

Parameters that are "initial" — are the same factors,
"output" — are the number of cluster. Thus, to establish the
rules the classification analysis was conducted for the

www.seanewdim.com

three initial fields: the actual diagnosis, cluster according
to maps Kohonen, cluster by k-means (fuzzy clustering).
Tabl.3 shows that in the first two cases neural network is
fully capable to classify person's belonging to a particular
cluster. In the case of fuzzy clustering we see only one
mistake neural networks (attribution of patient with RA +
HP to the first cluster). Therefore, considering specified
accuracy of results, it is possible to represent "decision
trees" and to determine the importance of factors for
diagnosis. In the first case (the actual classification of
diagnoses) level of urinary ,m is a significant factor.
"Decision Tree" is presented in the table 4.

Table 4.
Diagnosis 8, — microglobulin in urine, mkg/ml
Healthy B, — microglobulin in urine < 0,075
RA B, — microglobulin in urine < 0,075
RA +CP 0,075 < B,— microglobulin in urine < 0,171

As a result of the clustering method using Kohonen maps there were obtained such classification rules (tab. 5):

Table S.
Diagnosis urinary MDA (mkmol/l), B, — microglobulin in urine (mkg/ml), TGF-B, (pg/ml)
Healthy B, — microglobulin in urine <0,075
8,113 < urinary MDA < 11,692
RA B, — microglobulin in urine < 0,075
TOP-B < 99,224
urinary MDA > 11,692
RA +CP 0,075 < B,— microglobulin in urine < 0,171
TGF-B > 99,224

In such way significant indicators are MDA and B2m
in urine, TGF-B in blood. It is shown that the rules for
characteristics of healthy patient are coincide. But there

is a difference in terms of TGF-p.
While using fuzzy clustering solution is slightly different
from the previous ones, which is presented in tab. 6.

Table 6.
Diagnosis urinary MDA (mkmol/l), 3, — microglobulin in urine (mkg/ml)
Healthy B, — microglobulin in urine <0,075
RA 8,113 < MDA in urine < 11,692
3, — microglobulin in urine < 0,075
MDA in urine > 11,692
RA+CP 0,075 < B, — microglobulin in urine < 0,171

The main factor that characterizes the identity of the
patient to the cluster of healthy is B2m in urine with the
constant threshold value, but factor wich determines the
membership of a type of disease is MDA in urine.

Conclusion. Usage this method makes probable of
preliminary analysis of the mutual complication of RA
and CP. A new method of diagnosing of factors and prog-
nosis of RA and RA + CP based on cluster analysis and
classification analysis, which identifies the main factors
for the diagnosis and prognosis (p2-microglobulin and

MDA in urine, TGF-; in blood) can be used in clinical
practice. This diagnostic method differs from conven-
tional regression methods and is based on the using of
cluster and classification methods for Data Mining and
makes it possible to establish a relationship between a
diagnosis of RA and manifestation of CP which is
actually caused by RA. Using integration of these
techniques into modern diagnostic systems will make
possible to address the important issue of health care —
improving of diagnosis and prognosis of kidney diseases.
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@aKTOpHI NPOrHO3HPOBAHAS MaHH(eCTAIIMH CONMYTCTBYIOLIEi 60JIe3HH MOYEK Yy MAIHEHTOB ¢ PEBMATOUIHBIM APTPHTOM

B. T. Kynauex, JI. O. 3y0, Il. Annma, K. Marop, f. B. Kynauex

AHHoTaumsi. Mcxons W3 mHOCHeAHMX HAay4dHBIX JaHHBIX O OOJBIIOM 3HAYE€HWM TPUITEPHBIX HH(EKUMOHHBIX (HaKTOPOB B
MaHH(ECTaMU PEBMaTOMIHOIO apTPUTA, XPOHMYECKOMY ITHEIOHE(PUTY Cpeil HUX OTBOAUTCS OAHO M3 BEAYIIUX MecT. bonbioit
HHTEPEC BBI3BIBACT TAKXKE BEPOATHOCTh MaHH(pecranuu nuenoHeppura Ha QoHe peBmaroupHoro aprpura. Llens uccienoBaHus:
HCCIIEZI0BATh BO3MOXKHYIO B3aHMOCBSI3b MEX/y PEBMATOMIHBIM apTPUTOM U MaHU(ecTaluei XpoHndyeckoro nuenonedpura. Hosblit
METOJI OCHOBaH Ha KJIACTEPHOM M KJIACCU(UKALMOHHOM aHAJIU3€, KOTOPbIH ONpeJenseT OCHOBHbIE (DaKTOpPBI 1M JUArHOCTUKH U
nporHo3upoBanust (B2-mukporno0yinus Mour, MIIA moun, TOP-B; kposu).

Kniouegvie cnoga: xponuueckuii nuenonegpum, pemamouoHblii apmpum, K1acmepusayus, fr-MukpoanooynuH.
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Abstract. We investigated the effect of aceclofenac on the level of pro- and anti-inflammatory cytokines in patients with rheumatoid
arthritis and chronic kidney disease. Influence of aceclofenac was compared with meloxicam. It is investigated to patients the content
IL-1B, IL-10, TNFa, TGFB1, MCP-1 in blood and urine. After two weeks of therapy with aceclofenac was revealed reduction IL-1f,
TNFo levels in blood and urine in patients with RA and RA with CKD. Level of TGFp1 is reduced. Decrease in the MCP-1 level in
blood (in 1,5 times) and in urine (in 2 times) is revealed. Aceclofenac for complex treatment of patients with RA and CKD improves

efficiency of treatment for these patients.

Keywords: chronic kidney disease, pro - and antiinflammatory cytokines, rheumatoid arthritis.

Introduction. Kidneys are often observed to be involved
into pathological process at diseases of other organs and
systems. For all this, there occur qualitatively definite
changes of urinary sediment, combined with other
clinical-laboratory signs of glomerular or tubular dys-
functions [1, 3].

Kidney pathology often arises as a result of the
negative action of the methods of rheumatoid arthritis
(RA) pathogenetic therapy, in particular non-steroid anti-
inflammatory means (NSAIP) ( medicamentously
induced) [1, 5, 7].

Cytokines, low-molecular protein cellular regulators,
being the mediators of the growth and differentiation of
hemopoietic, lymphoid and mesenchymal cells, immune
reactions and inflammation, play a great role in the
pathogenesis of rheumatoid arthritis [2, 4, 6]. Besides,
there are data, that interleukin-1 beta (IL-1B) and tumor
necrosis factor-alpha (TNFa) sharply induce interleukin-6
(IL-6) synthesis, which influencing upon hepatocytes,
causes hyperproduction of proteins of acute phase (C-
reactive, fibrinogen and others), takes part in the
development of periarthric osteoporosis, contributes to the
synthesis of rheumatoid factor [8, 9, 10, 11]. Affection of
kidneys in case of RA increases their sensitivity to NSAIP
and nephropathy development risk.

Clinical-pathogenetic peculiarities of the progression
of chronic kidney disease depending upon the methods of
pathogenetic therapy of rheumatoid arthritis, as well as
approaches to differential correction of pathogenetic
program treatment of the patients suffering from rheu-
matoid arthritis with the presence of chronic kidney
disease are not determined nowadays.

The aim of the research is to investigate the influence
of aceclofenac on the level of pro- and anti-inflammatory
cytokines in patients suffering from rheumatoid arthritis
with the presence of chronic kidney disease.

Material and methods: 88 patients took part in the
study: 45 patients with RA without CKD (23 patients
were taking meloxicam as a part of a complex therapy —
(group I of the examined patients) and 22 patients were
taking aceclofenak — group II of the inspected patients; 43
patients with RA and CKD presence of stage I without
nephrotic syndrome who were taking NSAIP as a part of a
complex therapy (22 persons — meloxicam — group III of
the examined patients); (21 patient — aceclofenak — group

25

IV); and 20 healthy persons. All patients had II-III degree
of RA activity and underwent a program cure according
to the existing protocols.

Patients with availability of infection of the urinary
tracts and genital organs were excluded from the research.

Aceclofenak has anti-inflammatory, analgesic and
antipyretic action connected with a selective oppression
of Cyclooxygenase 1 (COX-1) and COX-2. Meloxicam
selectively inhibits COX-2, what regulates prostaglan-
dins’ synthesis in the focus of inflammation and to small
degree reduces COX-1 activity taking part in synthesis of
prostaglandins what protects mucous membrane of the
stomach and regulates renal blood flow. Aceclofenak was
administered in a dose of 100 mg twice a day after meal.
Meloxicam was administered 1 tablet (15 mg) once a day
when eating. After medicine it was recommended to take
250 ml of water.

Besides generally accepted standard methods of
examination of the patients with nephrological and
rheumatologic pathology, the content of IL-1B, IL-10,
TNFa, transforming growth factor beta 1(TGFf1),
monocyte chemoattractant protein-1 (MCP-1) of the
blood and urine by immune-enzymatic method using test-
system ProCon IL-1f (Russian Federation) was studied in
all patients, TGFB1 level in the blood serum was
determined using test-system DRG (USA), IL-10 — test-
system ”Vector Best” (Russian Federation), MCP-1 — by
means of the test-system “Diaclone” (France), by means
of analyzer Stat Fax-303. MCP-1 was defined in urine in
order to determine the character of inflammation and its
clinical course in kidneys.

This factor is the basic chemokin, which shows the
formation of inflammatory infiltrate. The content of
cytokines was investigated in the blood plasma and urine [9,
10, 11].

RA was diagnosed according to the Order of MPH of
Ukraine of the 11.04.2014 N263 (unified clinical protocol
of primary, secondary (specialized), tertiary (highly
specialized) medical aid and medical rehabilitation
“Rheumatoid arthritis”) and recommendations of the
American Collegium of Rheumatologists (ACR/EULAR)
2010 year. The availability of CKD was determined
according to classification, adopted by the 2™ Congress of
nephrologists of Ukraine (September, 24, 2005, Kharkiv).

The methods of statistical processing were conducted
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on personal computer on the basis of processor Intel Cele-
ron Cor2, using the program for carrying out medico-
biological researches “BioStat”. The average arithmetic
selection (M), standard error (M) were calculated at statis-
tical processing. Reliability of differences between indices
under study was determined by means of Student's t- test.
Investigations were carried out in case of admission of a
patient to hospital department before intake of administered
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NSAIP in a complex therapy and in 2 weeks of therapy.

The results and their discussion. During admission
of a patient to the hospital the indices of cytokines before
studying the previously mentioned NSAIP, were the
following (fig.1,2): IL-1PB content in patients with RA
without CKD was 172,12 + 3,17pg/ml, RA with CKD —
165,06 = 3,21pg/ml.
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Fig. 1. Content of pro- and anti-inflammatory cytokines in the blood plasma of the patients suffering from RA with CKD before
investigation.

It is reliably differed from indices of the group of
healthy persons (p < 0,05). TNFa level in the blood was
also reliably increased in all patients under study, 129,01
+ 7,11pg/ml and 135,15 + 7,24pg/ml correspondingly,
what also differed from normal values (p < 0,05) in both
cases. IL-10 content was reliably decreased in both
groups of patients — 68,99 + 2,89pg/ml (p < 0,05) and
72,44 + 3,02 pg/ml (p < 0,05) correspondingly. Thus, in
this case all conditions for strengthening the production of
the elements of acute phase of inflammation and
maintenance RA activity were created. Usually, at CKD
presence, a negative effect on kidneys is increased and all
conditions for CKD progression in patients with RA are
formed. In fig.1 it is also seen a reliable growth of
prosclerotic factor TGFB1 content in the blood of both
groups of patients, that correspondingly constituted
136,33 + 4,31pg/ml (p < 0,05) and 139,30 + 3,92 pg/ml
(p < 0,05), what also creates conditions for progression of
the given nosologies with the development of irreversible
changes in the form of fibrosis and sclerosis of tissues.
The evident growth of MCP-1 in the blood of the patients
under study in comparison with the group of healthy
persons has been found, indicating the presence of the
pronounced inflammation — 178,01 £ 8,05 pg/ml (p <
0,05) and 182,17 + 8,14 pg/ml (p < 0,05) accordingly.

Changes of cytokines under study in the urine of
patients, shown in fig. 2, demonstrate the availability of
inflammatory changes in kidneys on the peak of RA
exacerbation. So, IL-1P content was increased in the urine
of both groups of patients, but its indices were reliably
distinguished in patients with RA without CKD and with
CKD availability in comparison with healthy persons —
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22,88 + 1,13 pg/ml (p < 0,05) and 87,56 £ 1,25pg/ml (p <
0,05) correspondingly. Difference of the data indices, in
comparison between groups of the inspected patients, was
also reliable, what manifested with greater IL-1p values in
patients with RA, combined with CKD (p < 0,001).
Trustworthy changes of TNFa and IL-10 in the urine were
not detected. The level of TGFB1 was reliably increased in
the urine of patients suffering from RA with CKD presence
— 4,57 £ 0,08 pg/ml (p < 0,05), that indicates to negative
influence of the evident inflammation in case of RA and
progression of CKD with evolutional development of
irreversible changes in kidneys. MCP-1 was probably also
increased in the urine only of the patients with CKD
presence — 46,77 = 1,56 pg/ml (p < 0,001). It indicates that
RA activity induces strengthening of inflammation in renal
parenchyma.

The following changes were determined while
investigating cytokines in the blood of patients after a
fortnight therapy with inclusion of the previously
mentioned NSAIP (table 1).

IL-1p and TNFa indices reliably decreased in all
groups under study compared to data before therapy what
corresponded to (p < 0,05) in all groups. It is necessary to
mention that reliably lower were IL-18 and TNFa
indices using aceclofenak, what in comparison between 11
and I groups corresponded (p < 0,05) and between groups
II and IV corresponded (p < 0,05) as well. Trustworthy
distinctions between groups at IL-10 investigation were
not detected. Changes while investigating TGFB1 and
MCP-1 and distinctions in groups were also reliable in
comparison with the data before the treatment, but in
comparison between II and I groups they corresponded
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(p > 0,05), and between II and IV groups the distinctions
were reliable (p < 0,05).
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studying cytokines in the urine of the patients after
fortnight therapy including the previously mentioned

Somewhat other changes were determined when NSAIP (table 2).
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Fig. 2. Content of pro- and anti-inflammatory cytokines in the urine of patients suffering from RA with CKD I stage before
investigation.

Table 1. Description of the content of pro- and anti-inflammatory cytokines in the blood plasma of the patients suffering from RA
with CKD 1stage following fortnight therapy (M £+ m, n)

Indices Healthy I group IT group I1I group IV group
(n=20) (n=23) (n=22) (n=22) (n=21)
IL-15 (pg/ml) 83,93 +£2,03 124,28 + 7,62* 101,23 £ 6,89** 130,06 + 7,03* 110,04 £ 6,06%#
TNFo (pg/ml) 44,02 +£ 8,17 98,25 + 6,23* 75,87 £ 6,37* 111,25 + 5,35% 99,13 + 5,04*
IL-10 (pg/ml) 201,04 +3,42 93,89 + 8,02* 105,34 £ 7,09* 91,33 + 8,08* 101,09 + 7,88*
TGFp1 pg/ml) 54,49 £4,51 111,18 +4,99* 112,82 £3,31* 117,03 £ 5,29* 118,75+ 531*
MCP-1 (pg/ml) 95,34 +£ 9,05 122,04 £9,32* 119,14 £ 9,04 135,06 + §,22* 107,19 £ 9,07#

note to the table: * —p < 0,05 compared with healthy
" —p < 0,05 compared with I group
#—p < 0,05 compared with III group

Table 2. Description of the pro- and anti-inflammatory cytokines content in urine of the patients suffering from RA with CKD stage [
after fortnight therapy (M + m, n).

Indices Healthy I group IT group I1I group IV group
(n=20) (n=23) (n=22) (n=22) (n=21)
IL-1; (g/ml) 495+121 19,55 + 2,02% 14,33 £2,12% 66,82 £2,21* 34,87 £ 2,26%#
TNFa (pg/ml) 1,98 +£0,32 2,87 +0,24* 1,67 £ 0,36" 2,70 +£0,12* 1,99+ 0,11#
IL-10 (pg/ml) 10,57 + 1,86 9,12 + 1,33 9,94 + 1,47 8,99+ 1,52 9,87+ 1,31
TGFp1 pg/ml) 1,61 0,07 3,87 +0,13% 2,81 +0,33* 3,89+0,11% 2,12  0,35%#
MCP-1 (pg/ml) 18,75 + 22,05 28,07 + 2,45% 29,11 + 1,89% 30,02 + 2,12% 19,85 + 2,28#
note to the table: * —p < 0,05 compared with healthy
A —p < 0,05 compared with I group
#—p < 0,05 compared with III group

Thus, a decrease of IL-1f content in urine of the patients
of all groups under study was reliable in comparison with
corresponding indices before the suggested treatment, what
corresponded (p < 0,05) in all groups. It should be
mentioned, that reliable distinctions (p < 0,05) were also
detected in comparison with indices of this cytokine in III
and IV groups. When studying TGFB1 and MCP-1 their
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reliable decrease was also found as compared to the data
before the treatment, what was in line with (p < 0,05) in all
groups and more evident decrease of these cytokines’
content was also revealed in patients with RA and CKD
under the effect of aceclo-fenak (p < 0,05). In our opinion,
this might be connected with mild and less traumatic action
on kidneys of this NSAIP, what causes the need to continue
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investigation in this direction.

Conclusions. Application of the proposed therapy
including NSAIP aceclofenak of the new generation for
multimodality treatment of patients suffering from RA
with CKD availability enables to improve the efficacy of
therapy of these patients by means of the evident
improvement of indices of cytokine link of immunity of
the blood and urine:

1. To decease the content of anti-inflammatory cyto-
kines IL-1p of the blood (p < 0,05) and urine (p < 0,05),

TNFa of the blood (p < 0,05) of patients with RA and
with CKD presence;

2. To decrease the content of prosclerotic cytokine
TGFB1 of the blood (p < 0,05) and urine (p < 0,001) of
the patients suffering from RA with CKD presence;

3. To influence positively upon monocyticmacro-
phage link of immunity, decreasing MCP-1 content of the
blood (by 1,5 times) and urine (by 2 times) in patients
with RA and CKD.
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CpaBHHMTe/IbHASI XAPAKTEPUCTUKA BJMSIHHS alleKJI0(EeHAKAa U MEJOKCHMKAMa Ha YPOBEHb NPO- M NPOTHBOBOCHAJUTEIbHbBIX
IHTOKHHOB Yy MAIIMEHTOB C PEBMAaTOMIHBIM aPTPUTOM € HAIMYHEM XPOHHYECKOIi 60JIe3HH MoYeK
JI. A. 3y6, C. B. Pobopuyk
AnHoramus. VccnenoBaHo BimsHME anekiodeHaka Ha YpOBEHb IPO- M NPOTHBOBOCIAINTENBHBIX IIMTOMHOB y IAI[UEHTOB C
PEBMATOHIHBIM apTPUTOM C HAJMYMEM XpPOHHYECKOH Oone3Hu mouek. JleiicTBue anexiodpeHaka CpaBHHBAIM C JEWCTBUEM
menokcukama. Mcenenosano conepxanue WI-1g , WI-10, ®HII, , TOPg;, MCII-1 B xpoBu u mode naunuenTos. ITocine aByxue-
JIENIbHON Tepanyuu ¢ BKIIOYEHHEM alekiodeHaka ONnpeleNsyioch 3HaYUTeNbHOE CHuKeHue yposHel MJI-15 kposi u moun, ®HII,
kpoBH, TP kpoBU 1 MOUM HMCCIIEyEMBIX NALIUEHTOB, a TAKXKe 3HAUYUTENbHOE CHIKeHHe ypoBHs MCII-1 kposu (B 1,5 paza) u Moun
(B 2 pa3a). AuekinodeHak B KOMIUIEKCHOM JICYEHHH MAalMEeHTOB C PEBMATOHMIHBIM apTPUTOM C HAJIMYMEM XPOHHYECKOH OONe3HH
MOYEK JaeT yaydmaeT 3 (HeKTUBHOCTD TepaItiu.

Knrouesvie cnosa: xponuueckas 60ne3nb novex, npo- u NPpOMu808OCHANUMENbHbLE YUMOKUHBL, PeBMATMOUOHBII apMPUn.
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Abstract. Age and gender characteristics of blood lipid imbalance in patients with diabetic nephropathy of IV stage and hypertension
against the ground of type 2 diabetes mellitus were established. The intensity of lipid imbalance in patients was found to depend not
only onthest age of chronic kidney disease and degree of hypertension but also on their age and sex.

Keywords: diabetic nephropathy, hypertension, lipid imbalance, chronic kidney disease.

Introduction. One of the most serious microvascular
complications of diabetes mellitus (DM) is diabetic
nephropathy (DN). The occurrence of diabetic nephro-
pathy in case of type 2 diabetes mellitus is 55%. Renal
lesions occurring in case of DM causes or intensifies
development of arterial hypertension accelerating conti-
nuous progress of pathology and finally results in the
development of chronic kidney failure [2, 5, 7, 10].

The study of factors promoting thp rogress of DN is an
important problem today. Dyslipidemia is one of the risk
factors of DN development [1, 2]. Low-density lipopro-
teins (LDLP) are conjugated and oxidized by mesangial
cells stimulating proliferation of mesangium and develop-
ment of glomerulosclerosis. In addition, lipoproteins
filtrated in the glomeruli, accumulate in the tubules and
induce tubular-interstitial processes, interstitial sclerosis,
causing progress of chronic kidney disease (CKD) and
development of kidney failure [1, 3, 4, 6, 8].

Diabetic lipid profile is a result of an increased level of
free fatty acids due to resistance of adipose cells (lipo-
cytes) to insulin. Excess of free fatty acids is transformed
in the liver in to triglycerides (TG), their increased
amount stimulates production of very low-density
lipoproteins and apolipoprotein [9, 12, 13]. Therefore,
diabetic dyslipidemia is characterized by an increased
concentration of TG, LDLP cholesterol and decreased
concentration of HDLP cholesterol. Although, in patients
with DM severity of lipid metabolism disorders is not
similar and it depends on many factors beginning with
age and ending with comorbid pathology [11, 14].

The aim of the research. To study age and gender
peculiarities of lipid imbalance in the blood in patients
with diabetic nephropathy and comorbid arterial hyper-
tension.

Material and methods. 84 patients with type 2
diabetes mellitus aged from 47 to 75 with the duration of
the disease for 10-15 years were examined at the
Department of Nephrology of the Regional Clinical
Hospital of Chernivtsi. All the patients were distributed
between two groups: I group included 43 patients with
CKD I degree and DN IV degree, II group included 41
patients with CKD II degree and DN IV degree. Every
group was divided into subgroups (with arterial
hypertension (AH) I and II degree). The control group
included 19 practically healthy individuals. Patients in all
the groups were distributed according to the age and sex.
Total cholesterol (TCS), triglycerides (TG), high density
lipoproteins (HDLP), low density lipoproteins (LDLP) in
the blood plasma were detected in all the patients by
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means of common methods. The criteria of including into
the study were: HbAlc > 7,0%, TCS > 5,0 mmol/L,
LDLP > 3,0 mmol/L; TG > 1,77 mmol/L; HDLP < 1,2
mmol/L. The data obtained were statistically processed by
means of statistical programs ,,Excel5.0” with the calcu-
lation of mean value and standard deviation. Student'st-
testwasusedtodetect difference probability between the
groups. Differences between the groups were considered
to be reliable with the significance level p < 0,05. Mann-
Whitneycriterion was used for non-parametric calcula-
tions. Thestudywasconducted according to ethic norms
stipulated by the Helsinki Declaration of 2008.

The results and their discussion. The analysis of
clinical-laboratory findings of the patients examined
resulted in the detection of disorders of lipid metabolism
in the blood serum in the form of reliable increase of the
levels of TCS (p < 0,05), TG and LDLP respectively
(p < 0,05) against the ground of decreased level of HDLP
as compared with the findings of practically healthy
individuals (Table 1). At the same time, the most severe
imbalance of lipid metabolism was found in patients with
DN having CKD II degree and AH II degree.

Gender distribution in the groups of patients
demonstrated that more severe lipid imbalance was found
among women than among men. A considerable increase
of LDLP was shown to be found both among men and
women with DN against CKD II degree (p < 0,05).
Therefore, a considerable lipid imbalance in patients with
DN against CKD I-II degrees and AH II degree was found
among all the patients with a probable gender difference
specially in case of CKD II degree (Table 1).

To our opinion, obtained gender differences can be
explained by the fact that lipid profile of women during
all their life undergoes changes. It is connected with the
influence of endogenic hormones during pregnancy,
intake of oral contraceptives, and the effect of estrogens.
Therefore, the risk of occurrence of various complications
in women, even with similar values of lipid spectrum with
men, is rather low. Although, this regularity after the age
of 60 decreases, especially in case of DM.

According to the age category the patients examined
were distributed into two age groups: I group — patients of
a mature age (45-65 years) and II group — patients with
DN against the ground of CKD I-II degree of an elderly
age over 65 (V. Quinn classification, 2000). The results
are analyzed in Table 2.

Thus, the analysis of the obtained results found that the
values of lipid metabolism differed most substantially in
persons of an elderly age as compared with the results of
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Table 1. Clinical-laboratory characteristics of patients with DN IV degree against CKD I-II degree and AH II degree according to

gender distribution (M + m, n

. Age GFR TG LDLP HDLP
Indices (vears) (ml/min.) TCS(mmol/) 1 o) (mmol/1) (mmol/1)
Men 56,8+ 6,91 140,21 + 6,91 3,3£0,34 1,29+0,8 2,45+ 0,8 1,44+ 0,3
Healthy
(n=19) | Women | ¢, 13 1252 + 4,81 3,8+ 0,69 1,78 0,79 2,54+ 0,65 1,56 + 0,45
- 8§ Men 57.946.21 141334024 | 623+£041% | 2,11+035 | 3,71+£021% | 1,08=0,17*
D el
1| 2 | Women | 5754629 | 12711£321 | 698+£0,72% | 220£012 | 3,98+024% | 1,03%0,12*
g 5o | Men 56,7624 | 148924413 | 678+0,71* | 2.82+£041* | 3,78+023* | 0,87+0,24*
B =9
= = L | Women | 589+632 | 14512+434% | 7,48+0,62*% | 3,05+027% | 4,49+044% | 0,71+ 0,05%*
o | Men 5814639 | 71,34+511% | 6,99+0,52% | 3,02+037* | 3,79+029% | 0,97 +0,08*
:'_ — O
1| 5 & | Women | 5704611 | 6824+5,12%% | 799+£032% | 3,71£027%* | 498+022% | 0,67+0,09*
‘: e
g s | Men 58,4+571 | 88,91+£933%* | 825+031%* | 3,614044%* | 447+0,33%* | 0,74 +0,05*
Bl 2T
2=
S| S5 | Women | 576+6,10 | 82,67+3,65%* | 888+0,33% | 394=0,57%% | 599+ 044%* | 0,65=0,04%*

Note to the table: * p < 0,05 — compared with healthy individuals ;
** p < 0,05 compared with I group concerning sex.

Table2. Clinical-laboratory characteristics of patients with DN IV degree against CKD I-II degree and AH II degree according to age
distribution (M £ m, n)

. GFR TG LDLP HDLP
Indices (ml/min.) TCS (mmol/l) (mmol/l) (mmol/]) (mmol/1)
matureage | 110,51%+5,67 3,4+0,34 1,28 £0,84 2,45+0,67 1,43+£0,74
Healthy
(n=19) clderlyage | 9221481 3,9+0,89 1,26 + 0,54 2,44 £ 0,46 1,57 +0,43
o | matureage | 120.33£022% | 6.45+042* 2,13£0,45 443 +0,67* 1,05+0,67*
~ @ N
< =
I |2 e elderlyage | 9279+3,25 6,02 £ 0,65* 3,41 £0,76* 5,12 £0,76* 0,92 £ 0,56*
=)
gl .- matureage | 138.92%3,13% 6,78 £0,71* 2,46 £ 0,45 4,16 £ 0,23* 0,93 £ 0,24*
B 2a
B 5 B clderlyage | 95:12£431% 6,74 % 0,55* 3,52+0,37* 5,23+0,35* 0,81 +0,53%
| maturcage | 8338=5.14* | 7,19%036** 3,12+0,34* 4,59 +0,19* 0,8740,05*
2 N
—_ 2 N
ER elderlyage | 78.24%5,12%% | 879+0,34% 3,81 +0,34* 549 £0,28* 0,67 +0,09**
=)
g 78,93 +9,32%% | 847+ 0,33%* 3,71 +0,54%* 5,47 £0,33%* 0,78 + 0,04**
o + & | matureage
&b —
= =
Z 2| clderlyage | 7947+3,25%% | 8,970,320+ 3,99 +0,51%* 6,09 + 0,47** 0,66+ 0,03**

Note to the table: * p <0,05 — compared with healthy individuals;
** p <0,05 — compared with I group concerning the age.

of patients of a mature age, and they depend more consi-
derably on the stage of CKD than the degree of AH,
although in elderly patients the values differ considerably
according to the degree of AH. Therefore, the values of
TCS were considerably high in all the group of patients in
comparison with appropriate values of healthy individuals
(p <0,05), but it should be noted that in patients with
CKD II degree and AH II degree the levels of TCS were
reliably higher than in patients with CKD I degree and AH
I and II degrees (according to the comparison in the age
groups (p < 0,05)). The content of TG and LDLP was also

considerably increased in patients with CKD II degree and
AH II degree in comparison with other groups of the study
(p <0,05). The level of HDLP decreased in all the patients
with DN against the ground of CKD I-II degrees
(p <0,05), but it was the lowest in all the patients with
CKD II degree with AH I and II degrees.

Therefore, the study conducted has demonstrated the
availability and occurrence of lipid imbalance in the
examined patients and the dependence of the progress of
this imbalance, not only on the stage of CKD and degree
of AH, but on the age and sex of patients.
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Conclusions:

1. Considerable gender differences of lipid imbalance
are found in patients with DN IV degree against the
ground of CKD I-II degree and AH II degree with their
prevailing among women.

2. Lipid imbalance is most pronounced in patients with
DN IV degree against the ground of CKD I-II degrees

with AH II degree of elderly patients which is revealed by
a considerable increase of LDLP level.

3. A considerable increase of the levels of TCS, LDLP,
TG and decrease level of LDLP is found in comparison
with patients with DN IV degree against the ground of
CKD I degree with AH I degree.
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BospacrHas xapakTepucTHKa AucOa/uIaHCa JIMNHAOB KPOBH NMAllMEHTOB ¢ AuadeTndeckoil HedpomaTueil W apTrepHabHOI

THINIEPTeH3Hei
JI. A. 3y6, C. I. HoBnuenko

AnHoTamms. V3ydqeHo BO3pacTHbE M TEHJACPHBIE OCOOGHHOCTH IucOayulaHca JIMNHIOB KPOBH y OOJNIBHBIX C AWA0ETHYECKOH
Hedponarueit [V craguu ¢ Hanm4yueM caxapHoro auabera 2 THITA HapTepUATEHON THIEPTEH3UH. YCTAaHOBJIEHO, YTO BRIPAXKEHHOCTh
mcOaIanca JIMIMUIOB y OONBHBIX 3aBHCENa HE TOJNBKO OT CTaJUHM XPOHHYECKOW OOJIE3HW MOYEeK W CTENCHH apTepuabHOMN

TUIIEPTEH31HU, HO U OT BO3pacTa U I10J1a ITalluCHTOB.

Knrouesvie cnosa: xponuueckas 6onesnv nouex, ouabemuyeckas Hegpponamus, 2unepmensusi, OUcOananc 1unuoos.
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Cu hatasanak vizsgalata
a szivarvanyos guppi larvak tulélésére és szivverésének intenzitasara
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szamos tanulmany részletezi. Ez a cikk a vizben oldott rézionok hatasat vizsgalja a Poecilia reticulata (szivarvanyos guppi) szivverésére
és tulélésének az aranyara. A mortalitasi rata a nagyobb volt azok kozt az egyedek kozt, melyeket a toményebb Cu oldatban tartottunk.

s

hatéasa, amely bevérzéseket okozott a halivadékok testén.

Keywords: Poecilia reticulata, toxicitds, nehézfémek, Cu, vizszennyezés,

Bevezetés. A nehézfémekkel szennyezett vizek kiilonb6z6
fejlodési rendellenességeket okozhatnak a halak esetében.
Korébbi vizsgalatok mar bizonyitottak, hogy mind a
juvenilis, mind az adult halegyedek esetében a nehézfém
szennyezések hatasara olyan fejlédési rendellenességek
tapasztalhatoak, mint a vazrendszer és a csigolyak
rendellenes fejlédése, a kopoltyuk torzulasa, atrofidja és
aszimmetrikus fejlédésen vagy a melluszok aszimmetrikus
fejlodése [1; 2; 3; 6].

A Cu ionok vizi él6lényekre vald veszélyességét
bizonyitja az is, hogy az akvariumokban a kiilonboz6
halbetegségek  kezelésére réztartalmi  vegyszereket
hasznalnak (Cupramine, Malachitzold, Parakill, stb.)
melyek ugyan a halakra is veszélyesek, de megfeleld
koncentracioban a koérokozokra olyan idon beliil letalisak,
amilyen alatt még nem artalmasak a halakra.
Természetesen az ilyen vegyszerek Dbiztonsagos
alkalmazasanak a feltétele az, hogy az akvariumban 1évo
Cu ionokat tartalmazo vizet idében cseréljiik le tiszta vizre,
kiilonben a réz Cu a halakra is letalis lehet. A vizben
talalhat6 Cu ionok karositjak a halak kopoltyuit, veséjét és

majat, tovabbd zavarjdk a szagloszerveik mukdodését,
ezaltal megnehezitve a parkeresést és parvalasztast, illetve
az utddokral valo gondoskodast, gatoljak a hematopoetikus
szervek megfeleld mikodését, és lassitjak a vérképzést [4;
5].

Anyag és médszer. A Cu hatasanak a vizsgalat soran
réz szulfatbol (CuSO4-5H20) 0,1 és 0,05 mg/L
Osszetevoinek pontos leméréséhez analitikai mérleget
hasznaltunk. A halivadékokat kiilon-kiilon tartalyokba
helyeztik 1 db tartadlyba 5 db halivadék keriilt, és
valamennyi kezelés esetében (kontroll, Cu 0,1 mg/L, Cu
0,05 mg/L) 3-szoros ismétléssel végeztiik a szivverés
frekvenciajanak mérését. Allando koriilmények kozott, 24
oras idokozonként mértiik a szivverés szamukat. Keyence
VHX 2000-es mikroszkdppal 30 sec-os video felvételeket
készitettiink minden egyedrdl 50x nagyitasban. A kisérlet
egymast kdvetd 5 napon keresztiil tartott, megszakitasok
nélkiil, minden mérés ugyan abban az idében zajlott a
cirkadidan  ritmus szivre gyakorolt hatdsanak a
kikiiszobolése végett (Kneis & Siegmund 1976).

A o 0N

1. abra. Szivarvanyos guppi larva szivverésének vizsgalata Keyence VHX 2000-es tipust mikroszkoppal.
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Az egyedek etetése illetve az egyedek elhullasanak az
ellenérzése, ¢és a halott egyedek eltavolitdisa a
aszakirodalomban  altalanosan  elfogadottnak  itélt
modszerekkel, a steril koriilmények fenntartasaval tortént.

A Kkisérlet soran napi tobb alkalommal, de minimum 2
oras gyakorisaggal (az éjszaka folyaman is) ellendriztiik,
tortént-e elhullas a vizsgalt halak kozt. Az elhullas gyakori
ellenérzése létfontossag volt a kisérlet szempontjabol,
hiszen az elpusztult egyedek teteme a vizben gyorsan
bomlasnak indul, és olyan vegyliletek szabadulhatnak fel,
melyek veszélyeztethetik a tobbi egyed egészségét, ezaltal
megvaltoztathatjak a metabolizmusukat, és
befolyasolhatjak a vizsgélat eredményeit.

Amennyiben a tartalyban halott guppit fedeztiink fel azt
azonnal eltavolitottuk egy pipetta segitségével. Fontos
volt, hogy az elpusztult egyed eltavolitasa ne kézzel vagy
csipesszel torténjen, mivel kézzel szennyezd anyagokat
vihettink volna be az oldatba, mig a csipesszel
megnyomva a halat a tetem nedveivel szennyeztiik volna
be az oldatot.

A kisérlet egymast kovetd 5 napon keresztiil tartott,

minden mérés ugyan abban az id6ben zajlott,

120 +

100 -

X 80 -
)
‘O
—

2 60 -
=
o

40 -

20 -

O -

Kontrol

megszakitasok nélkiil. Fontos volt, hogy betartsuk a
vizsgalatok soran az azonos idOpontban torténd mérést,
mivel a halak cirkadian ritmusa mar az Gjsziiléttek esetében
is befolyast gyakorolhat a szivverésre. Az azonos
idépontokban valé méréssel kikiiszobolhetjiik a cirkadian
ritmus hatdsat a szivverésre a vizsgalatunk soran. A
halivadékokat minden masodik nap megfelel6 mennyiségii
microtappal etettiilk, ezzel is lecsdkkentve az esélyeit
annak, hogy ¢hezés miatt pusztuljanak el. Ezutan a video
felvételek kiértékelése kovetkezett, minden videdt a VLC
videoplayer programmal nyitottunk meg, mivel ez a
program biztositotta a legjobban a munkahoz sziikséges
konnyen irdnyithatd kezeld feliiletet, és a videdk
elemzéséhez sziikséges lassitds funkcid iranyitasat. A
felvételeket négyszeres lassitasban vizsgaltuk, a pontosabb
mérés érdekében. Az egyedek szivverését vizualis
modszerrel szamoltuk [5].

Eredmények. A kontroll oldatokban a vizsgalt egyedek
tulélése ebben az esetben is 100%-os volt. Ez utan

s

s

cu0,05 Kezelések cuo0,1

A kiilonb6z6 oldatokban tartott guppi ivadékok talélési
ratajaban szignifikans kiilonbséget nem tapasztaltunk
(H=09,746; P = 0,077).

A szivverés intenzitasat az eltelt id6 (napok)
fiiggvényében itt is vizsgaltuk. A 3. abran lathatjuk hogy a
Cu oldatok esetében nem figyelhetink meg egy

s

folyamatosan csokkend, vagy névekvo tendenciat a halak
szivverésében.

szivverése lassu, de folyamatos cs6kkenést mutat az els6
négy nap folyaman, majd az utolsé nap egy hirtelen ugrast
tapasztalhatunk a szivverés szamban, mellyel a szivverés
majdnem eléri a kiindulasi értéket.
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szivverése az els6 harom nap folyaman ndvekszik, majd
egy hirtelen zuhanast tapasztalhatunk a szivfrekvenciaban.
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tapasztalunk szignifikans kiilonbséget az eltelt napok
fliggvényében (H = 3,948, P = 0,139).

Cu 0,05
Kezelések

Cu0,1

A 4. dbra szemlélteti, hogy a legnagyobb szivverés szam
nem a kontrol csoportban volt mérhet6. A Cu-ot tartalmazo

s
i

s

oldattol (55,8/30 sec). Mindezek ellenére a kiilonb6z6
oldatban tartott egyedek szivverésében szignifikans
kiilonbséget nem tapasztaltunk (H = 3,948; P = 0,139).

srer

oldatokban.

Kovetkeztetések. A kisérlet soran kapott eredmények
egyértelmiien mutatjdk, hogy az alkalmazott Cu
mennyiségek jelenléte a vizben befolyassal van a halak
tulélési ratajara és szivverés intenzitasara. Tapasztalhattuk,
hogy a nagyobb volt a mortalitasi rata azok kozt az egyedek
kozt, melyeket a tdoményebb Cu oldatban tartottunk. A
higabb és toményebb Cu oldatokban masképp valtozott a
pulzusszam a negyedik napig folyamatosan csékkent, majd
az utols6 nap egy hirtelen ugras volt megfigyelhetd,
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mellyel a szivfrekvencia majdnem visszatért arra az
Cu oldatban a szivverés szam az elsé harom nap folyaman
emelkedett, méghozza ugy hogy a harmadik nap egy
kisebb ugras volt tapasztalhaté a szivfrekvencidban. A
negyedik és 6tddik nap folyaman rohamos csokkenés volt
tapasztalhat6 a halak pulzusszamaban.

Az oldatban 1évé Cu hatasa nem csak a halak szivverés
szaman mutatkozott meg. A kisérlet folyaman az osszes 1

www.seanewdim.com

crer

srer

s

Cu oldatban, és ritkabban is fordultak el6. A bevérzések a
halak kopoltytiin (5. 4bra), gyomraban és melliiregében
jelentek meg. Feltételezhetjiik, hogy ezeket elsGsorban a
Cu ionok korroziv hatasa okozhatta.

4, abra. Bevérzé

A réz oldatban tartott guppik elhaldlozasanak egyik
els6dleges okaként a Cu ionok altal okozott bevérzéseket
tarthatjuk felelésnek. Ugy véljiik, hogy szivverés szam,
valtozasanak az els6dleges oka a Cu zavard szerepe a
vérképzésben. Az egyértelmiivé valt a kisérletbdl, hogy a
vizsgalt koncentraciokban Cu ionok jelenléte az oldatban
negativ hatdssal van mind a halivadékok tulélési ratajara,
mind a szivverés szamra.

A kutatdsunk sordan a Cu hatdsat vizsgaltuk a
szivarvanyos guppi ivadékokra (a tulélési aranyukra és a
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Influence of Cu on the survival rate and heart rate of guppy larvae
D. Holis
Abstract: the copper has a strong toxic and corrosive effect on the water life. Its effects on nature and ecosystem is described in many
studies. This paper is dealing with the effect of the copper ions in water on the fry of guppy (Poecilia reticulata), namely on the survival
rate and heart rate of the fish fry. The research showed that the copper has negative effect on both the survival rate and the heart rate
of the Poecilia reticulata fryes. The mortality rate was higher in the fish kept in higher concentration copper solution. The effects on
the hearth rate were different in different concentrations, but we could see in both solutions the corrosive effect of the copper, which
manifested in the appearances of hematomas in the tissues of the fish which were in direct contact with the solution.

Keywords: Poecilia reticulata, toxicity, haevy metals, Cu, water polution
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Abstract. Written translator is an independent professional activity and precedes in certain the professional environment. The
researchers note that professional environment is the heterogeneous notion. It highlights the subject subsystem, which includes the
object itself, means, tools, and social subsystem that consists of interpersonal relationships, the labor climate, subjective perception
and awareness by the participants of the different labor parties [10]. The professional translation environment includes conditions of
professional translation activities, interpreter tasks, and tools used to achieve the objectives [5].

Keywords: technology, information environment, future translators, ICT.

Introduction. The analysis of leading experts works in
the field of information-computer technologies (ICT) —
learning and our observations result that in the university
information environment, the most effective are such
technologies as:

student-centered with humanistic approach (examples:
cooperative learning, project method, multilevel training
(A. Fedoseev, E. Polat, A. Uvarov),

new information technologies — those that provide
access to world knowledge resources (J. Hassard), create
conditions for integration of educational systems and the
formation of a common educational and information
space (A. Fedoseev, S. Christochevsky, A. Yastrebtseva);

Allow you to implement a heuristic educational
approach in teaching (A. hamlet), create a single medium
of student communication and motivation of cognitive
activity — that is, telecommunication technology [1].

Due to the fact that the professional environment can
be changed under the influence of technological,
economic and organizational factors [8], in the era of
information it is possible to allocate the information
environment.

The concept of the information environment at first
was proposed by J. A. Schroeder, who regarded it not
only as an information conductor, but as active basis that
acts on its members [14].

Researchers consider: the integrated information envi-
ronment [9], the information-subject environment, the
scientific-informational environment, information educa-
tional environment.

Considering the information environment in the
interpreter activities, researchers mean hardware, soft-
ware, electronic resources and define it as a single
complex of the translation activities provision, which is
the «electronic interpreter workplace» [7].

Activities of the modern translator are related to the
production, storage, exchange, retrieval and use a variety
of information through information technology.

Today, many interpreters for matching the modern
requirements of quality and speed of translation, use the
automated workplace, which consists of hardware and
software, designed to computer interaction, translator
professional activities automation and provides interpreter
by modern IT-tools for realization of specific professional
tasks [13].

Consequently, the ICT, which the translator uses for
solving professional problems, present subject subsystem
and are a part component of his professional environment.
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In addition to ICT, the computer-mediated communi-
cation becomes an integral part of the translation infor-
mation environment, which suggests the relations presen-
ce as «Man-Information technology».

Thus, the information translation environment is a set
of computer-mediated communication and information
technologies in the form of software and hardware
storage, processing, transmission of information that uses
translator for solving professional challenges.

The need to present a coherent picture of useful
translator’s ICT has led to their analysis in the framework
of the information translation environment.

In the description of modern computer technologies
researchers use the following terms: the «new information
technology», «information technology», «information and
communication technology», «computer technology» [10,
13 and others].

Objective. The aim of our research was to determine
the system of modern university information education
environment, which can be used for future translations
training.

Results and discussion. The results of our analysis
showed that, in General, the researchers put in these terms
the same meaning and mean the technologies of:
accumulation, storage, transmission, processing, informa-
tion control based on using hardware and software means
and communication means.

For determination the types of ICTs that the interpreter
may use in their work we have analyzed the scientific
research about automation and translation support, that
appeared thanks to the computer capabilities, training
translators programs of various Ukrainian universities and
also have interviewed 30 University translation teachers [11].

Our analysis allowed to identify three categories of
ICT which are usably translators in accordance with their
functional purpose:

* instrumental information technologies required for
implementation and optimization of translation process;

 network information technologies ensure the internet-
search and computer-mediated communication translator;

« authoring tools, created by translator himself with the
help of instrumental and network ICT.

The structure of the IT tools [13] includes packages of
different applied programs for different purposes and use
work programs. Among them, it is possible to allocate:
universal and special ICT tools.

Multi-purposed ICT tools (text editors, graphic editors,
optical character recognitions, table processors, etc.), the
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use of which in accordance with the research experts in
the field of ICT does not depend on the specific
professional tasks and applications. This software utility,
designed to automate the development and operation of
functional user tasks and information systems in general,
which can be used in various professional fields [6].

The examples of these translator software activities are
the following ICTs:

A text editor is a type of program used for editing
plain text files. Such programs are sometimes known as
«notepad» software, following the Microsoft Notepad.
Text editors are provided with operating systems and
software development packages, and can be used to
change configuration files, documentation files and
programming language source code.

Graphics editors (software) refers to a program or
collection of programs that enable a person to manipulate
images or models visually on a computer. These are the
application software which lets the user to create and
manipulate any type of computer graphics with the use of
an operating system.

Computer graphics can be classified into distinct
categories: raster graphics and vector graphics, with
further 2D and 3D variants. Many graphics programs
focus exclusively on either vector or raster graphics, but
there are a few that combine them in interesting ways. It
is simple to convert from vector graphics to raster
graphics, but going the other way is harder. Some
software attempts to do this.

Optical character recognition (optical character
reader, OCR) is the mechanical or electronic conversion
of images of typed, handwritten or printed text into
machine-encoded text, whether from a scanned document,
a photo of a document, a scene-photo (for example the
text on signs and billboards in a landscape photo) or from
subtitle text superimposed on an image (for example from
a television broadcast). It is widely used as a form of data
entry from printed paper data records, whether passport
documents, invoices, bank statements, computerized
receipts, business cards, mail, printouts of static-data, or
any suitable documentation. It is a common method of
digitizing printed texts so that they can be electronically
edited, searched, stored more compactly, displayed on-
line, and used in machine processes such as cognitive
computing, machine translation, (extracted) text-to-
speech, key data and text mining. OCR is a field of
research in pattern recognition, artificial intelligence and
computer vision [9].

Archives are the computer programs which carry out data
compression in a single archive file for easier transfer or
storage. As the data are usually files and folders. The process
of creating the file is called archiving or packing (comp-
ression, compression), and the reverse process is unpacking.
Examples are: WinZip, WinRar, 7-zip.

Specialized ICT tools [3] are professional software
intended for solving specific professional tasks. In the
interpreter activity they are oriented with the specificity of
this work and have effective organizational support in the
translation process. Examples of these software tools are:

Machine-readable dictionary (MRD) is a dictionary
stored as machine (computer) data instead of being printed
on paper. It is an electronic dictionary and lexical database.

A machine-readable dictionary is a dictionary in an
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electronic form that can be loaded in a database and can be
queried via application software. It may be a single language
explanatory dictionary or a multilanguage dictionary to
support translations between two or more languages or a
combination of both. Translation software between multiple
languages usually apply bidirectional dictionaries.

Machine translation, sometimes referred to by the
abbreviation MT (not to be confused with computer-aided
translation, machine-aided human translation (MAHT)
or interactive translation) is a sub-field of computational
linguistics that investigates the use of software to translate
text or speech from one language to another.

On a basic level, MT performs simple substitution of
words in one language for words in another, but that alone
usually cannot produce a good translation of a text
because recognition of whole phrases and their closest
counterparts in the target language is needed (Examples:
PROMT Translation Office 2000; Lingvo 7.0).

A translation memory (TM) is a database that stores
«segments», which can be sentences, paragraphs or
sentence-like units (headings, titles or elements in a list)
that have previously been translated, in order to aid
human translators. The translation memory stores the
source text and its corresponding translation in language
pairs called «translation units». Individual words are
handled by terminology bases and are not within the
domain of TM.

Software programs that use translation memories are
sometimes known as translation memory managers
(TMM) [7].

Translation memories are typically used in conjunction
with a dedicated computer assisted translation (CAT) tool,
word processing program, terminology management
systems, multilingual dictionary, or even raw machine
translation output.

En effective use of these technologies became a key
factor; in determining the competitiveness of modern
professional, including interpreter.

O. Hrebenshchykova, Z. Pidruchna [6, 11] note that the
effectiveness of all forms of educational activity
organization in the process of education in university
information environment of future translators is
determined by the complexity of the methods and means
of pedagogical interaction.

In the education process in the university information
environment there is no direct communication between
teacher and students during lectures, practical lessons, i.e.,
that is learning occurs in the conditions of remoteness of
the subjects of study by means of new information
technologies that has led and significantly influenced the
choice and the specifics of teaching methods.

During professional training, we used both traditional
methods of teaching and information technology. As
noted by O. Honcharova, modern information technolo-
gies enable a shift from reproductive learning methods to
search, heuristic, research, problem-based teaching, as
well as give the possibility to combine different teaching
methods to ensure the active search activity of students,
promote more meaningful and independent acquisition of
knowledge [11].

The use of computer technology has allowed us to use
telecommunication methods of constructing knowledge,
namely, creative teaching, project-based learning and
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cooperative learning, in which there is no single infor-
mation source and field of study were not related to a
material, but to the activities of the student. New
information technologies have created the conditions for
the retrieval, analysis, mapping, discussion, that is, deve-
lop critical thinking skills contributed to the effectiveness
of independent work [5].

The leading role belonged to the methods of
programmed learning, which provided for a significant
increase of the independent students work share, which is
carried out at their own rate and under control of special
software. The core of the programmed education is
curriculum. The leading idea of programmed learning was
the formation of the educational material structure, its
content and scope on the basis of items of information.
The content of each theme was divided into separate,
logically complete pieces of information, elements of
information.

These elements were placed in a certain sequence that

was determined by the logic of educational content. The
student’s actions of the mastering the information element
was called a step. Having made a step, the student
answered the question formulated for a specific step, by
choosing the correct answer. The correct answer allowed
him to go to the next step, if it is incorrect — the student
should to have worked for the same material. Prog-
rammable training provided great opportunities for the
implementation of individualized education. The
implementation of this training in our experiment was due
to the use of computers in teaching [4].

The results of the research concerning the theory and
practice of distance learning is represented by N. Be-
sedina, H. Kozlakova, N. Tanasa, shows that in the
conditions of university information environment it is
possible to use effectively all training methods as in
traditional teaching, but they have their specificity. In
table 1 we consider the traditional methods of teaching
and their realization with ICT [3].

Table 1. The specificity of traditional methods in the university information environment

Forms of information

The method Information technology .
presentation
Verbal:' e-mall'; forum; video lectures, video fragments, text, hypertext
— narration web-site

— explanation e-mail; chat; web-site

live or recorded sound

— conversation

forum; chat; e-mail; phone

live or recorded sound

_ lecture e-mail; web-site; forum

live sound, text, hypertext, video lecture, video

— work with book e-mail; web-site

text, hypertext

Visual:

video clips, hypertext,

— a method of illustration; Web-site; interactive maps and charts,

— method demonstrations Web-site; virtual lab

Practical:

— exercises; Web-site; diagrams, chart, virtual laboratories, hypertext,
— laboratory work; web-site; interactive texts, simulators

— practical work web-site

It should be noted that, despite the huge variety of rep-
resented ICT, the professional activities of written translators
is still very time consuming. With all the above types of ICT
translator gets the opportunity to concentrate on their core
professional task of creating an adequate translation.

Conclusions. At various stages of the written
translation it can be used the significant amount of certain
types of ICT. This diversity is justified. However, it
should be noted that not all stages of translation requires
the same intensity of their use.

It is important the study of the sequence of the written
translators work and the identification of needed ICT at
various stages of professional activity in the solution of
translation problems.

Effective integration of various ICTs largely depends
on how exactly the translator will be able to assess the
capabilities of existing ICT, tailored to specific pro-
fessional needs, and the ability to professionally use them
and turn them into a seamless part of their professional
activities.
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Abstract. The problem of calculation of multidimensional integrals by the Monte Carlo method, which is the most often used in the
calculation of global illumination synthesized objects created by different software system knownas thesingletask of rendering.The
equation global illumination transformed to a form suitable for the application of the Monte Carlo method. We are proposed method
and algorithm for calculation ofsuch integrals.The problems of constructing a solution of the algorithm on a personal computer are

considered. Modeling results are proposed.

Keywords: Monte Carlo method, illumination problem, synthesized objects, equation of illumination.

Introduction. Automatic generation of images on the
screen is the most common problem arising in connection
with the development of computer vector graphics and in
image recognition tasks. Create photorealistic images requi-
res the construction of a large number of objects that have
some skeleton structure, on which stretches the texture, and
the realism is achieved illumination created pictures.
Illumination estimated by image brightness in the direction
of the observer-generated visibility at the illuminated
surface. [llumination model is a complex integral equation,
which does not solving a quadrature. The basic technique of
its decision is an approximation. In computer graphics, this
equation is known as rendering equation[1].

A typical solution of the rendering equation is consi-
dered a series expansion. The main difficulty expansions of
this type is to provide the convergence of the given
series. This achieved by the choice ofradiusspectralde-
composition of the operator, which for convergence must be
less than one. The series consist of large number of
components that are determined by the number of re-
emission of the light source to the observation point. One of
the most attractive methods for the solution of this equation
is the use of the Monte Carlo method, the foundations of
which were proposed by J. von Neumann in problem of
passes the neutrons through various material [2].

The purpose of this paper is to develop a method and
algorithm for solving the problem of the object illu-
mination synthesized by computer means to produce an
image is sufficiently close to the reality.

Publications review. Theoretical foundations of the
Monte Carlo method is available in [1-4]. In [5] propo-
sedthe calculation of global illumination of the scene

L(x, 0,4, t) = Lo(x, w,A,t) + [, fr(x, 0, 0", A, )L;(x, ', A, t) (~w', n)dw’,

wherein L(-) ist he amount of light that are acts on the
observer's point of &; ® ist he direction from which the
viewer is seeingthe pointxin the wavelength range of
visible lightAat time f; Lo(-) ist he amount of light that
emitted by the source; L,(-) are the amount of light that
comes from the directionwin time #; £,(-) is a bi-directional
light distribution function reflections with areas ®' in ®;

Lo () = const, f,.(-) = const, (—w',n) = const.

By (2), the equation (1) transformed to the form

L'(x,0,4t) = [, L'i(x, 0,4, t)dw’,
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represented by a Fredholm integral equation of the se-
cond kind. After a sets of transformations of this equation
reduces to the form of Riemann, which is solved by the
classical Monte Carlo method.

The authors of [6] are proposes the construction of a
local assessment of illumination at a given point of the
scene that is modeled using a diffuse reflection function
defined by the observer points and observation points on
the assumption that Markov’s ray walking on the stage.
Dual local assessment as opposed to the previous
approach estimation takes into account the direction of
arrival of the secondary rays, which allows them to
appreciate the value of brightness at any point of the
three-dimensional scene.

In both cases, a positive result obtained by illumination
evaluation that represents the convolution of the
weighting coefficients of a Markov chain the core func-
tion integral equations with the all-possible rays. Howe-
ver, in accordance with the strong proof about of the
number of tests given in [7], a conclusion high precision
of the applied approach is premature.

Decreasing of computational costs when addressing the
problem of illumination of the scene in [8] is achieved
using the method of quasi — Monte Carlo and the proper-
ties of the integrand.

Software development simulates of light passing
through the multilayer materials Monte Carlo method in
the C standard proposed in [9].

Problem formulation. The model of the light propa-
gation that determined in accordance with [1, 10] integral
equation of the form

(1)

(—'"- n) ist he absorption coefficient of the Q) surface; Qis
the illuminated region, its view is not defined.

As a light source is an anisotropic source with uniform
lighting of surface object and the illuminated object is a
uniform. These conditions make it possible to introduce
the following assumptions

@)

€)
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where L’)(-) differs from L,(-) scale factors, and the
value of L’(-) and Ly(-) shift defined from (1) and (2).
Such transformations to simplify the equation (1) without
changing the entity of the model.

In this work formulated and solved the problem of
developing a method and the algorithm for calculating the
integral (3).

The main solution. Rendering equation (3) is a
Fredholm integral equation of the 2nd kind, which has no
solution by conventional methods (analytical and quad-
rature). To solving it is used a gaming approach based on

the Monte Carlo method as for the cast dice, the roulette
game or firing "hit or miss", which are gives an
approximate solution. Immediately it should be noted
about the need for a uniform random variable within the
interval integration. The principle of integration is to
replace real integrand random number associated with the
original function of the interval of integration, and
counting the number of hits in the interval of integration
called acting out of a random variable. This leads to the
fact that instead of calculating the integral

I= [, fx)dx, “4)
which is quite difficult computationally, therefore we calculates its assessment by statistical methods [4].
We have suppose a random values & determinates uniform density distribution p:(x) so as
Jo pe()dx = 1. (5)
We can find so value of 1 that related with & this relation
n=f)/p:(x). (6)
Then the expected value of 1
_ fx) _
M@m) = [, P pe()dx = [, f(x)dx (7
it allows you to apply to the calculation of the integral (1) statistical methods
1
I~ m 8)

where n; = &) / p(&), and N — a large sample of random variables &, N—oo using the law of large numbers

(Khintchine’s law).

Modeling. As is well known [11, 12], the color of the
objects is obtained by mixing a simple (not represented by a
combination of the other) colors in certain proportions. In
describing the object’s color characteristics is convenient to
use the concept of the color space, which allows you to
describe the color in the color coordinates, i.e. to work with
color in the form of a mathematical model.

The most popular in computer graphics is a model
RGB for represent the color of objects. Curves obser-
vation intensity the XYZ color coordinate depending on
the wavelengths recommended by the International
Commission on [llumination (CIE) shown in Fig. 1.

20

05

0.0

— %)
y(A)
— Z()

400

500

600 700

Fig. 1. The color coordinates x (1), y (1), Z (A).

Visible lightisintherange of 380-730 nm. The curves of
light’s reflection from different surfaces presented in Fig.
2, and in Fig. 2, a) shows the reflection surfaces, which
values are slightly changed or are remained constant in
changing wavelength. These objects called achromatic. It
is such surfaces aschalk, white fabric,snow, zinc
oxide.The curves of reflection surfaces that have
colorpoor saturatedshows in Fig. 2b. As anexamples
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howndifferent degreesofoak leaf yellowing. The figures
howsthatthe color saturation increases as leaf yellowing.
In Fig. 2, ¢) shown a few examples, from which it follows
that the color can be very much reflect in one region of
the spectrum, and having a significant absorption in the
other. The curvesare continuous functions of the
wavelength p (A).
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Fig. 2. The curves reflect different surfaces:
a) achromatic: 1 — white matter; 2 — snow; 3 — zinc oxide; 4 — chalk;
b) poor saturated (oak leaf): 5 — yellow; 6 — brown; 7 — green;
¢) saturated: 8 — cinnabar; 9 — cadmium yellow; 10 — Cobalt Blue.

To convert these curves to the tri-color values needs to calculate the integrals such as

X = fjf S,(M)E(D)dA, )

Y = [12 S.(DF(A)dA,

7= fjf S, (D)Z(D)dA.

In (9) - (11)x, ¥,z — standard surveillance function color
coordinate, which form is shown in Figure 1, and S.(L) —
the spectral density of intensity. As a pattern image we
are use McBeth chart (Fig. 3) that its represents a 24 flat

(10)
(11)

cardboard, on which exemplary colors that are commonly
used in computer graphics to determine the color balance
or the optical density of any color system.

Fig. McBeth chart

In integrating,we used ofspectraldata the McBeth chart [12]. Calculation of integrals (9)-(11) is carried out in

accordance with (8) as a

A=A — _
L = SR PN S, ()E(D).

where S, (L) — the spectral distribution of light, x(1) —
value monitoring functions from CIE. Then the
calculation integral (4) by Monte Carlo method in
accordance with (12) isleads to a random selection of the
wavelength A from the visible light range, the definition

(12)

of S.(A) and valuesx(1), multiplying these values, the
repetition of last operationV time and the end result is
multiplied on (A,—A;)/N factor. From XYZ coordinate
system, we allowedtransition to RGB model by matrix
multiplication, because the models are linear and additive

R X
G|=TI|Y|, (13)
B VA
where T — the transformation matrix of the form [13]
0,41847 —0,15866  —0,082835
T =|-0,091169 0,25243 0,015708 |.
0,00092090 -0,0025498 0,17860

To render McBeth chart each color area its presented
as square with 64 x 64 pixels. After determining a random
value A the wavelength of the visible region of the
spectrum in the range of 10 nm, for it is determined the
value of the spectral density from given strictly defined
table, pass on the values of curves observations by step of

5 nm. In those cases, when the wavelength skipstable’s
value,in the calculation we are usedinterpolationbetween
the two adjacent to it. Image quality depends on the
number of Nat (12). The final goal of integration to obtain
a chart Fig. 3, but using means computer graphics,
simulation integrating the Monte Carlo method.
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The final values of XYZ normalized and converted to
RGB values. Describedprocessing cycle closed for each
pixel square. As can be seen from Fig. 3 of the squares in
the table 24 (column — 6, and the lines — 4). Next, the data
saved up in a separate file on disk. Model values for RGB
channelsobtained according to (13) are in the range[0, 1].

View of the result image on the monitor screen needs
nonlinear transformation for example is gamma correction
and convert it into sSRGB model.

SRGB model it can be obtained by following
transformation with each of the RGB values

12,92C,, ecmn Cyyy < 0,0031308,

Csrep =

where @ = 0,55. The obtained values in (14) are also in the
range [0, 1], thatits transformed to the range [0, 255] by
multiplied on a 255, further its rounded to obtain integer
values.

Fig. 4. N =32.

Fig. 6. N=512.

Analysis of these Figures leads to the conclusion about
the level of achieved noise. In order to reduce the noise in
the picture in 2 times, the number N needs to increase in 4
times. Thus, it is possible to consider Monte Carlo techni-
que as a possible means for reducing noise gene-rated on
the image.

Conclusions. The problem of lighting objects synthe-
sized by software is considered. The decision stochastic

L
(1+a)C2 —a,ecmn Cyp > 0,0031308,

(14)

Results integration McBeth chart for N = 32, 128,
512,1024 are shown in Fig. 4-7.

Fig. 5. N=128.

Fig. 7. N =1024.

of rendering equation by Monte Carlo method is
proposed. A whole mechanism, allowing to solve a wide
range of computer graphics tasks and lighting technics,
such as synthesize of photo-realistic images, performs
calculations of global illumination, creation optical
effects, complex texture, shading, surface landslides, post-
processing effects is given.
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AHoTtauisi. Y po0OoTi po3po0iIeHO KOHLENTYaJIbHY MOJENb PO3BUTKY TEPUTOPIH y 30HI CHOCTEPEKEHHs aTOMHHUX EJIEKTPHYHHX
CTaHLi} i3 BpaxyBaHHAM TEXHOTCHHMX, COLUaJbHHUX 1 MPUPOAHHUX yMOB. CTajumii pO3BUTOK TEPUTOPIH, sIKi 3a3HAIOTH MOCTIHHOrO
paniamiiiHoro 3a0pyZHEHHS, 3alpONOHOBAaHO 3a0E3MEUMTH IIUIIXOM BHMKOHAHHS CHCTEMM 3araJlbHONPUHHATHX 1 CleLialbHHUX
3axoziB. Taki 3aX0[M CIIPAMOBaHI Ha IOKPAILIECHHS CTaHy TEPUTOPIi uepe3 OCHOBHI (paKTOPH BIUIMBY Ha PO3BUTOK TEPHUTOPIii y 30HI
criocrepeskenHs AEC ta onTuMalibHe BIOPSIKYBaHHS 36MelIb 1 BUKOPUCTAHHS 36MEJIbHUX YTilb.

Knrouogi cnosa: pozsumox mepumopii, 3ona cnocmepecenns AEC, enopsiokyganms 3emeins.

Beryn. Exonoriyna cutyallis, oo cKianacs y CBITI, i3
BpaxXyBaHHAM COIIaJbHO-CKOHOMIYHMX 1 OpraHi3aIliiHux
(aKkTOpiB, 3yMOBJIOE IIyKaTH HOBI WDISXH BHPIIICHHS
MIUTaHHS PO3BHUTKY 3a0pyaHeHHX Tepuropiin. OcoOmuBo
LIe CTOCYETHCS PaJlioaKTHBHO 3a0pyJIHEHHX TEpUTOpiil Ta
TEpUTOpid, [0 3a3HAIOTh IIOCTIHHOrO pafialiifHOro
BIUIMBY, & CaM€ 30H CIIOCTEPEKEHHSI aTOMHHX €JIEeKTpUY-
HUX craHOoid. Ha rtenepimHiii 4ac yceoro B CBITI
HapaxoByeTbcs 448 nilounmx sAEpHUX peakTopu 1 iX
KUIBKICTB TIOCTiiHO 3poctae [1]. Ha teputopii Ykpainu
ZiFOTh 4 aTOMHI €IeKTPHYHI CTaHINI 3 15 eHeprodiIokaMu.
KpiMm HuX Ha Tepuropii VYKpaiHM 3HaXOAWTHCS ile
cymHo3BicHa HopHoOmibchka AEC, sika micis aBapii 26
kBiTHI 1986 poky MOBHICTIO 3akoHcepBoBaHa. Y 2013
POl ypsi Hamoi Jiep)KaBU 3aIlllaHyBaB OYIiBHHLITBO
HOBHX €HEeproOJokiB (po3mopsimkeHHs Kabinery Minict-
piB Ykpainu Bix 24 munas 2013 p. Ne 1071-p).

AHami3 octanHix myomikamiii. CyuacHi mnpoOiiemMu
PO3BHUTKY Ta oOprasizaiii TepuTopiii pizHoro ¢QyHkumio-
HAJIBHOI'O TIPU3HAYEHHS, a 0COOJIMBO pamiaIliiiHo 3a0py-
HEHUX, CTaJId TPEIMETOM JOCHI/DKEHHS OaraTbox
BITYM3HSIHUX BYeHHX, cepen Hux mpaii C. 0. Bynurina,
C.M. Bonkopa, B. B. T'opmauyka, C. O. JloBroro,
O. I1. ImutpiB, [. C. HobOpska, Il I'. Kasemipa, O. Il
Kanama, B. O. Kucins, B. O. Jleouns, I1. I'. Yepusaru ta
iHmmx. HakonnueHo neBHMH TOCBi IPAKTUYHOI peaiza-
1ii 1Mx pe3ynpraris [2-5].

Meta. Po3pobka Mozeni po3BUTKY TEpUTOpid y 30HI
cnocrepexxeHHss AEC i3 BpaxyBaHHSIM TEXHOTEHHHUX,
coLiaJIbHUX 1 TPUPOAHUX YMOB (Ha TPHKIaAI XMeb-
nutpkoi AEC).

Buknax ocHoBHOro mMartepiany. Tepuropist TOBKULIs
Xwmenpuuibkoi AEC 3a3Hae MOCTIHHOIO paiiamiiHoro
BIUIMBY BHACJII0K BUPOOHUYOI JisUTEHOCTI €HEProOJIOKiB.
VY nocraTHi# Mipi HaCHMY€HAa BUCOKOBOJBTHUMH JIHIIMHU
eNIeKTpoIepeay, NepeBaXKHy YaCTHHY SIKMX CKIIaIaloTh
moBiTpsHi JtiHIT 750 kB. PosrtamoBana y mOpUpOIHO-
kiniMatnuHuxX 3oHax I[lomices ta Jlicocrtemy, Aus SIKMX
XapakTepHi TEpe3BOJIOKEHI JaHAma(@TH 3 BHCOKHM
BMICTOM OpraHiYHHX pEYOBHH, HHU3BKUM BMICTOM
TVIMHUCTUX MaTepialliB 1 KUCIIOI PEAKINEI0 IPYHTOBOI'O
po3uuHy (3aliaBH, JICH, INPHPOAHI Ta OKYJIBTYpeHi
JIYKOBO-TIACOBHIIHI yrijysi, Topdoi, TopdhoBo-TIEHOBI,
OomoTHI Ta iHII IpyHTH). CaMe Ha IUX IPYHTaX 3HAYCHHS
Koe(illieHTIB Mepexofy pamioOHYKIIB Yy POCIHHU
ICTOTHO BUIII ITOPIBHSHO 3 OPHUMH 3€MJISIMH, TOMY Ha-
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BITh 3a BIJJHOCHO HU3BKUX IIUJILHOCTEH 3a0pyaHEHb TYT
MOXIIUBO OTPHMAaTH HENPHUAATHY MU CIIO)KUBAHHS
MPOAYKILitO [6].

Cranuii po3BHTOK TEPUTOPIH Yy 30HI CIIOCTEPEIKEHHS
AEC MOXIIMBHH JHIIE HA €KOJOTIYHO Oe3NeYHHX TepH-
TOpisix. J[JIsl MOCSATHEHHS CTaJoro pO3BUTKY TEPUTOPIH Yy
30HI cnocrepexeHHss AEC moOynyeMo KOHIENTYyalbHY
MOJIEJIb PO3BUTKY LIUX TEPHUTOPIiH (pUCYHOK 1).

3rigHO MOJENI CTajauii PO3BUTOK TEPHUTOpIiH 3abe3re-
YyeThCsl NUISIXOM BHKOHAHHS 3aXOJiB CIIPIMOBaHMX Ha
TIOKpAIeHHsI CTaHy TEpUTOpii Yepe3 OCHOBHI (hakTopu
BIUIMBY Ha PO3BHTOK TEPHUTOPIH y 30HI CIIOCTEPEIKEHHS
AEC [7-9]. Yci aaMiHICTpaTHBHI pafioHH, IO BXOIATH Y
30-KIJIOMETPOBY 30HY CIIOCTEPEIKCHHS XMEIbHHUIIBKOI
AEC, 3a cTpyKTypolo 3eMeibHOro (hoHIy € 3eMiepoo-
CBKMMHU. A OCHOBHUIH BHUPOOHMYMI HampsM CiJIbChKO-
TOCTIOJIAPCHKHUX MIJIPHUEMCTB — 3E€PHOBO-M’SICO-MOJIOU-
HUi. PanioakTuBHE 3a0pyIHEHHS TEPUTOPIl € OJHUM i3
OCHOBHHMX (DaKTOpIiB BIUIMBY Ha PO3BUTOK TEPHUTOPIl
noBkiis AEC [9], ToMmy opranisamis paiioHaJIbHOTO
BUKOPHCTAHHSI PaJlioaKTHBHO 3a0pyJIHEHHUX TEpUTOpiil Ta
BE/ICHHS Ha HHUX CLIBCHKOTOCIIONAPCHKOrO BHPOOHUIITBA
CHPHUATUMYTDH TOKPAIIEHHIO €KOJIOTIYHOI'O CTaHy 3eMellb
i, BIJMOBINHO, PO3BUTKY IMX Tepuropii. Ha kpurmuno
He0Oe3MeYHNX TEPUTOPIsX 3 sIMaMu YOpHOOMIBCHKOTO
TIOXOJKEHHSI CJIi/I TPOBOANUTH KOMIUIEKC OpraHi3amiiHuX,
arpoTEeXHIYHUX, arpoXiMiYHUX 1 JICOMENiOPaTUBHUX 3a-
XOiB, CIIPSIMOBAaHMX Ha OJep)KaHHA MNPOJYKIIii, IO
BIJIMOBIJIa€ PaJiOJIOTIYHAM cTaHmaprtaM. J{is opranizarrii
Teputopii noBkiuist XwmenbHuibkoi AEC, B ymoBax
MOCTIHHOTO pajiallifHOrO BIUIMBY, CIIiJi BHKOHATU DS
pobit [3-6], a came:

— IPOBEJICHHS aHai3y ICHYIOUOI opraHisaiii Tepu-
TOpii Ta iHBEHTapU3allii Yriab i3 METOIO BUSBICHHS LIUTb-
HOCTI 3a0pyJHEHHs; CKJIaJaHHS BiNIOBIIHUX KapTo-
rpadiyHUX MaTepiaiiB;

— TOPIBHSIHHS XapaKTEPUCTHK IPYHTOBOTO ITOKPUBY
TEpUTOpIi 1 TaHKUX NPO iX 3a0pyIHEHHS;

— po3paxyBaTH TpPOTHO3HHN BMICT 3a0pyIHIOFOUYMX
PEUYOBHUH y BpOXKal CIIIbCHKOI'OCIIOIAPCHKUX KYIIBTYD;

— 1o0yAyBaT! TMPOTHO3 e(EKTHBHOCTI MPOBEICHHUX 3a-
XOJIiB 1 piBHS 3a0pyAHEHHS MPOAYKIII MiCIIs IX POBEICHHST;
— IIPOBECTH OLIIHKY YTiJb Y BIAMOBITHOCTI 3 pe3y/bTaTaMH
MPOTHO3Y, Ha SIKIH MOKJIMBE BUPOIYBAHHS KYJIBTYp IS
MIEBHOTO BH/Iy BHKOPUCTAaHHS (Ha MPOJOBOJIBYI LTI, BU-
POOHHUIITBO KOPMIB, TEXHIUHY ITepepOOKY, U1l OTPUMaHHS

|T. Dets, T. Bukhalska, O. Yanchuk, Zh. Nakonechna 2016

www.seanewdim.com


Norbert
Line

Norbert
Line

holis.diana@gmail.com
Typewritten text
T. Dets, T. Bukhalska, O. Yanchuk, Zh. Nakonechna 2016


Science and Education a New Dimension. Natural and Technical Sciences, IV (11), Issue: 96, 2016

Po3BuTOK TepuTOpiii
y 30Hi ciocTep eskennsg AEC

Kputid Ho Jyxe Hecnpisi msa| Maio- BignocHo Crpusinsa
Hebesreuna | |HECIPUATINBA TepHTOpis CIl pis TIUBA CHPUSTIIN BA TepUTODist
TepuTOpis Tepmr‘me | Tepm‘opm Tepumpis puTop
CI)AKTOPW BILJIMBY
PanioakruBHe| BriopsiIkoBaHiCTh I'pyHroBuit YMmoBU
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TIpo Be/IeHHsI CHCTEM HOTO MOHITOPUHTY 3€Mellb
B u3HAYC HHS 3€MEIIb IPUP. -3aIl0B ITHOTO.
3anpoBa/KeHHsT €KOIOro0e3MedH UX TEXH OJIOTiH

KOHTpOJ'HJ 3a BUKH JJaMH ITp OMHUCJIO BUX Hi}:[lTpI/IGMCTB
0O310pOBY. Ta pCKpcall ITPHU3HAYCHHS

Opranizauist paioakTMBHO 3a0pyIHEHHUX TepH TOpiit

BCTaHOB/IEHH S ONTUMAIIBHOI CTPYKTYPH C.-L. YIilb

Ta KyJIBTYp

‘ 3abe3nedeHHsI ONTUMAIIBH O JIICHCTOCTI TEPHUTOPIl

KoHncepBalisi JerpaJoBaHUX Ta MaJonpo yKTUBHUX

3EM €I1b
KOHTpOJ'HJ 3a KOHIIEHTPAL1€10 ITPOMHUCIIOBUX

MiAPHEMCTB
PO3BHTOK iHXKEHEPHOT 1HPPaCTPYKTYpH

OnmiManbeHe po3MileHHs ranysei ¢/r
KOHTIpOJIb 32 BUKOPHCTAHHSM 3eMEbHHUX
pecypciB Ha Jep)KaBHOMY piBHI

3abe3neueHHs ONTHMAJIBH Of IIIOII  3eMIIeKOPHCTY BaHb F
OXxOpoHa IPYHTIB 1 MOIMIICHHS 3eMelb

Pucynoxk 1. KonnentyaibHa MOzielIb PO3BUTKY TEPUTOPIi Y 30HI crioctepeskeHHss XMenbHULbKoi AEC

HACIHHEBOT'O MaTepiany, 3MiHA CTPYKTYPH IOCIBHUX ILTOLI,
opraHi3ariii paaiarifHoro KOHTPOJIIO).

OcCHOBHUM  KapTorpaQiyHUM  MaTepiajJoM  Juis
3MIHCHEHHSl oOprasizamii TEepUTOpii € KapTa 3eMJEKO-
PHUCTYBaHb 1 3€MJICBJIACHHUKIB, KapTH INIJIBHOCTI 3a0py/I-
HEeHHS J]aHOi TepUTOpii (IPYHTOBOrO IOKPUBY, POCIIHH-
HOCTi, MiJ3€MHUX 1 TOBEPXHEBHX BOJ), KapTH TEXHO-
TeHHOT0 HAaBaHTa)KEHHS Ha TEPUTOPIIO.

Jlo arpoTexHiYHHMX 3axXO/iB HaJeXaTh PO3MIIICHHS
KYJIbTYp Yy CiBO3MiHaX, Mig0ip iX BUIOBOI'O Ta COPTOBOTO
cKiagy, crocodu o00pobiTky rpyHTry. Ilpm posmiienHi
KyJIbTYp CNiJi BpPaxOBYBaTH IiepeayciM iX Oioyoriuyny
3IATHICTh IIOTJIMHATH PaIiOHYKIIJH, SIKa 3aJIeKUTh BiX
OyI0BU KOPEHEBOI CHCTEMHU POCIUH, BPOXKaWHOCTI, TpH-
BaJOCTI BEreTaliiHOro TMepiogy Ta COPTOBHX Xa-
paktepuctuk. Kpim Toro, ciij BpaxoByBaTH KOe(illieHTH
MepeXoay PamioOHYKIIAIB y KyasTypu [6]. Tak, 3epHOBI Ta
3¢pHOO00OBI KYIBTYpH 3 MIpOI 30UTBIICHHS HAKOIH-
YeHHS pajioNe3ito B ypoxai MOXKHa PO3MICTHUTH Y TAKOMY
MOPSAKY: KYKypyl3a, MpOCO, SUYMiHb, IIICHHII, XXHTO,
OBEC, TOPOX, COfA, Tpeuka. PI3HUI y HAKOMUYEHHI MiX
MEpIIUM TPEICTABHUKOM Psy Ta OCTaHHIM ckianae 18
paziB. KopMOBi KylnbTypH pO3MILIYIOTECS Y TaKOMY
TOPSAKY: KYyKypyn3a, TUMoQiiBKa, KOHIOIIMHA, COHSII-
HUK, BUKA, KaIlycTa KOPMOBA.

TakuM 4MHOM, Ha 3eMJISIX, [IE IEPEBAXKAIOTH TOP( STHO-
OOJIOTHI I'PYHTH, 3 MOJHOBUX CIBO3MIH MOTPiOHO BHKIIIO-
YaTH KYJIbTYPU BHCOKOTO Ta IiJBUIIEHOTO HAKOIMYEHHS
pamionykiimiB. [Ipu BUpOIITyBaHHI CLIbCHKOrOCIO-TAPChKIX
KYJIBTYp B)KJIMBO 3aCTOCOBYBATH ICHYIOUI 30HAJIbHI CHCTe-
MH OOpOOITKY IPYHTY Ta IHTErpOBaHHH 3aXUCT KYJIBTYP.
Ilpore s monepemkeHHsT BTOPHHHOTO 3a0pyIHEHHs

POCIIHH paIiOHYKJIiIaMH, HEOOX1THO CKOPOIYBATH KUIBKICTh
00pOOITKY IPYHTY B MDKPSAISX HPOCAITHHUX KYJIBTYp, HE
3aCTOCOBYBAaTH HMIMPOKO3aXBATHY TEXHIKY Ta MECTULMIM IS
3HHIIIEHHSI Oyp’STHIB, XBOPOO 1 IIKITHHKIB.

I'muboka opaHka € e)eKTHBHOIO VIS JIYKIB, 3a0py/IHe-
HUX panioHykiimamu nesiro. CiHO, sike BHpOIIEHE Ha
IUTOIIAX TiCS TJIHOOKOi OpaHKH, MiJCIBY TpaB Ta Ipo-
BE/ICHHS arpoXiMiYHUX 3aXOJiB MICTHTbh PaliOHYKIIIIiB Y
1,5-2,5 pa3u menie. [Ipyu MopiBHSHO HEBHCOKHX PiBHIX
3abpyasenas (5 Ki/km®) 0CTaTHEO OGPOGHTH TIPYHT
nume Qpe3epHuMH 3HapSIIMH a00 BaKKUMH TUCKOBH-
MU OOpOHaMH, YHM TIEpeopaTH IMOJUIEBUMH IUTyraMu Ha
3BUYAHHY TJIMOMHY. 3MillTyBaHHs 3a0py/iHE-HOI'O OBEPX-
HEBOT'0 HIAPY IPYHTY 3 OUIBII TJIMOOKHUMH IIapaMH Pi3KO
3MmeHmye (y 2-3 pasu) HaIXODKEHHS PamioOHYKIIOIB Y
pociuHu. PerymioBaHHST BOJHO-TIOBITPS-HOTO PEXUMY
HEOoOX1THO MPOBOAXUTH 32 JOMOMOTO0 IIITI031B, APEHAXKY,
LIUTIOBAHHSI.

Juis Toro, mo0 TpUBaJIMi Yac MaTH XOPOIIY MPOIYK-
TUBHICTh CLIBCBKOT'OCIIOIAPCHKUX KYJIBTYP Y 30HI pajio-
aKTHBHOI'O 3a0pyIHEHHS 3eMeNb, HEOOXIJAHO MOCTIHHO
MiATPUMYBATH MTOXUBHUM, BOJHHUH 1 TOBITPSHUN PEXUM
rpyHTiB. T0OOTO, ISl ONTUMI3AIll MOKA3HUKIB POIFOYOCTI
IPYHTY Ta 3MEHIICHHS MIrpauii paJioHyKJIiliB y cucreMi
I'PYHT-POCIIUHA BAXKJIMBO 3aCTOCOBYBATH KOMILIEKC arpo-
ximMiyHHX 3axofiB. OCHOBHUMH 3 HHMX €: BallHyBaHHS,
BHECEHHsI PI3HOTO POAY MENIOpaHTIB (LIEOJTITH), ITiJBH-
mieHux 703 hochopHO-KaTiHHUX Ta OPraHiYHUX JOOPHB.

[Ipu mpoBesneHHI BalmHYBaHHS Yy IPYHTI BiIOYBa€eThbCs
HeWTpamizalis  KHCJIOTHOCTI  IPYHTOBOI'O  PO3YHHY,
BUTICHEHHS 10HIB BOJHIO 13 IPYHTOBOTO IOTJIMHAIOYOTO
KOMIUIEKCY 1 HAacHYeHHs #oro KambiieM. [Ipu 1pomy
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MOMIMIIYIOTECS (Di3WYHI Ta XIMIYHI BIIACTHBOCTI IPYHTY,
IIBUIIYETHCSL HOTO POJIOYICTD 1 B MIJICYMKY — BpOXKaii-
HICTh. 30UTBIICHHS BMICTY KaJbBIIiI0 y TPYHTI MOCHIIIOE
KOHKYpPEHIIII0 MDK HHM Ta CTpPOHIEM, IO € HOro
XIMIYHAM aHaJIOrOM. 3aBJSKH LOMY, & TaKOX «e(eKTy
pO30aBICHHM» BMICTY PadiOHYKJIITIB HA OIMHUIIIO MAach
NpoAyKLii Tmpu 30UIBIIEHHI BpOXawo, BiIOYBAaETHCS
3HIDKCHHS MOTO PallioaKTUBHOrO 3a0pymHeHHs B 1,5-2,5
pasy, a B OKpEeMHX BHIaJIKax i Oijbmie. Y mepir poku
ITiCJIsl BHECEHHS BallHA HA WX MOJSX CIiJ PO3MIILyBaTH
Taki KyJIbTypH, sIKi 00pe pearyioTh Ha BallHyBaHHS 1 He
OOSTHCS IMiIBUIICHHUX 03 BalHa (KOHIOUIMHA, KYKYpYyI3a,
o3UMa IuieHHns Ta iH.). JKuTo, sipa MIIeHHIs, rpeduka
cnabo pearyioTh Ha BalHYBaHHS, a IIJBUIICHI O3H
BallHa HE NPHUTHIYYIOTh IMX KYJAbTYp. [3 BamHsAKOBUX
MaTepiajiiB, KpiM BalHa, PEKOMEHIYEThCSI BUKOPUCTOBY-
BaTH MiCIeBI I0OpHMBa, HANPHUKIAA KpeHIy, 3epHHCTI
¢dbochopurn, mo momimuye Sk (Gi3udHi, TaKk 1 XiMidHI
BJIACTHBOCTI IPYHTY 1, B CBOIO 4€pr'y, CTBOPIOE TIEpeIyMO-
BU ISl KPalIoro BiATBOPEHHs HOro poatodocTti. Brums
pI3HHX  MiHEpaJbHUX  JOOPUB HAa  HAIXODKCHHS
pamionesiro y pociuHU HeomHakoBui. DizionoriyHo-
KUCJII a30THI J00pUBA MOXYTh CIPHSATH ITiBUIEHHIO
HAKOIMYEHHS PaJioNe3ilo B ypoxai. 3HMKYe HAKOIHMYEH-
HS pajionesiro B ypokal — Kasliih. 3acTocyBaHHSI MiHe-
pasbHHUX JOOpUB — CYTO arpoximidnumii 3aci0. Boxnouac
1Ie 1 CrociO 3HIKEHHS BMICTY PaJiOHYKIIIIIB Y POCIUHHIN
nponykuii. /lyke BaJTUBUM YWHHUKOM IIpU 3acTOCY-
BaHHI 3aco0iB XiMi3alii € cyMiCHE BHECEHHsS BalHa Ta
MiHEpadbHUX JOOpHB, M0, OE3yMOBHO, 3a0E3MEUYHTH
HaiiBuiy edexTuBHICTh. OCKUIbKH a30THI J00puBa
CHPHSIOTH MiJBUIICHHIO HAKOIWYEHHS paJiole3ilo B
ypoxai, e(eKTHBHICTh KaJiifHUX JOOpWB, LIO 3acTo-
COBYETBCS y CKJIaJli MiHEpAIbHUX NOOPHB, y psijii BUMA-
KiB 3HIDKYETbCA. A30THI J0OpHMBa pPEKOMEHIYETHCS
3aCTOCOBYBATH y BHIVISAI aMiauyHOl BOIM, KapOaMiny Ta
cKIanHuX A00puB (HiTpoamodocka Ta iH.). Jlo3u pocdop-
HUX 1 KaJTIHHUX AOOPHB Ui MaKCHMAaJIbHOTO 3HMKCHHS
HAJXOJDKCHHS PaiOHYKIIIIIB PEKOMCHIYETHCS 301IBIINY-
Batd B 1,5-2 pa3u BiINOBITHO J0 JO3U a30Ty, PO3paxo-
BaHOI Ha 3aIUIAHOBAHUM ypo)kail. BHECEHHS IMiIBUIIEHUX
JI03 OpPTaHIYHMX PEYOBHH ICTOTHO 30LJIBIIYE EMHICTh
TIOTJIMHAHHS TPYHTY, OCOOJIMBO Ha JIEPHOBO-IIiI30JMCTHX
TpyHTaX, 3HIKYE KHCIOTHICTh TIPYHTOBOTO PO3YHHY,
CIpHS€ YTBOPEHHIO 3 pPaIiOHYKIiJaMH KOMILUIEKCHHX
OpraHo-MiHEpaJbHUX CIIONIYK, 3aBISIKM YOMY 3HAYHO
3HWKYETHCS] HAAXODKEHHS 1X JI0 POCIIHH.

TexHomoriuHi 3axoau: sIKiCHa INepepoOKa oJep>kaHOol
MPOAYKIIi i3 METOI0 3HIKEHHS KOHIIEHTpalii paaioHyK-
miiB [3-4].

3axucHI JIiICOHACA/PKEHHS € HEBiJ'€MHOI0 YacCTUHOIO
KOMIUIEKCY HE TIIBKM 3 BEIEHHS CUIBCBKOTO T'OCHOAAp-
CTBa B YMOBaxX paJiOaKTHBHOTO 3a0pyIHEHHs, a i mpu
CTBOPEHHI HOBHX arpoekocucreM. 3a0e3ledeHHs] OITH-
MaJIBHOIO JIICHCTICTIO TEPUTOpIH CHpHUATHME OUIbII
MOBHOMY BUKOPHCTaHHIO 3€MJI Ta IiJBHUILIEHHIO BpO-
KaWHOCTI CUTBCBKOTOCIIOAAPCHKHUX KYJIBTYp. Y perioHax
i3 PO3BHHYTOIO  TPOMHUCIOBICTIO 1  IH)KEHEPHO-
TPaHCIIOPTHOIO 1H(PACTPYKTYPOIO, 3HAYHOIO PO30pIOBa-
HICTIO TEPHUTOPIH JICHCTICTh Oyae CHPUATH IOIEepe-
JKCHHIO HEraTHBHHUX aHTPOIION€HHUX MPOLECIB — epo3ii,
neduriii, 3a0pyaHeHHI0O Box 1 moBiTps [5]. OcobnuBy
POJb 3aXHMCHI JIICOBI HacaJLKEHHs BiAIirparoTh IpH BUpI-
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IIICHHI 3aBJaHh BOIOOXOPOHHOrO, CaHITAPHO-TIri€HIYHOIO,
KJTIMaTOpEryJIIOI0u0ro Ta 03J0POBUOr0 PU3HAYEHb.

BpaxoByroun pamioakTUBHY 3a0pyJHEHICTh 3EeMeb,
TIOJIE3aXHCHI CMYT'Y aKyMYJTIOBATUMYTh pajiauiiHui mui,
II0 PO3HOCHUTHCS IO TEPHUTOPIi MijJ Yac CHUILHHUX BITPIB,
YUM BIUIMBATHMYTh Ha €KOJIOT1YHE OYMINEHHS CLIBCHKO-
rocrofapchkoi mpomykiii. Ha TtenepimmHili yac Jicu
TaKOX IIEPEHIKO/KAIOTh TOIIUPEHHIO PATIOHYKIIIIB 13
epo3i€ro, 3MHUBY 1X y Bojoiimu. PajukanpHe 3amoOiraHHs
HETaTUBHUM HACHiJKaM BEJIEHHS CIIbCHKOIOCHOAAp-
CBKOTO BUPOOHMITBA MOXJIMBE LUISXOM OITHMi3allii
3eMJIEKOPHCTYBaHb Ta IX €JIeMEHTIB (II0JiB, JICIB, Yri/p),
X CHiBBIIHOIICHHS 1 B3a€MOPO3MIIIICHHS.

HanmipHe aHTpororeHHe HaBaHTa)KEHHS Ha 3eMll
CLIBCHKOTOCIIOAPCHKOT0 TPU3HAYEHHS CYITPOBOKYETh-
csl 3HW)KEHHAM TyMyCy B IPYHTI, 3pPOCTaHHSIM €pOJIo-
BaHOCTI, TIOTIPIICHHSIM METiOPOBAHOTO CTaHYy.

BucnoBku. TakuMm 4uHOM, MPIOPUTETAMHU NPU OpTraHi-
3amlil pamioOHAJILHOrO BUKOPUCTAHHS TEPUTOPiH y 30HI
cnoctepexxeHHst XMenbHuIpkoi AEC, ams cTBopeHHA
CHPHUATIMBUX YMOB ii pO3BHUTKY, MalOTh OYTH:

— 3aIPOBAKCHHS CKOJIOTTYHO OE3MEYHUX TEXHOJIOTH,
y Tepmry 4epry B IMPOMHCIOBil raiy3i Ta JiCOBOMY,
CLIIBCHKOMY Ta BOJAHHUX TOCHOAAPCTBAX;

— NIPOBEJICHHS] 30HYBaHHS TEPUTOPIN i3 BpaxyBaHHSM
€KOHOMIYHOT'O PO3BUTKY T'OCIIOJIAPCTBA, Taly3eBOl CTPYK-
TypH TPOMHCIIOBOCTI, cHemianizamii ClIbCHKOrocmnoaap-
CHKOTO BUPOOHMIITBA, TEPUTOPiajbHOI KOHIEHTpAIli Ha-
CeJICHHS 1 HaceJIeHUX MYHKTIB, PO3BUTKY TPAHCIIOPTHHX
3ac00iB, 0COOIMBOCTEH MTPUPOIHO-KIIIMATHYHUX YMOB;

— MPOBEJICHHS] KOMIUIEKCY 3aXOJiB, IO MEepeuIKoa-
KarOTh MIrpauii paJioHyKJIiIiB Ha He3aOpyIHEH] yriJyis,
BOJIOWMH, TEPUTOPIi HACEIEHNX MYHKTIB;

— BU3HAYEHHS 3€MeJIb [TPUPOIHO-3aII0B1THOT0, IPUPO-
JIOOXOPOHHOT'0, O37I0POBUOTO Ta PEKPEaIliifHOro MpH3-
HAueHHS JUIsl CKJIQJIaHHS TIPOTrPpaM iX 3aXHCTY;

— IPOBEJICHHS KOMIUIEKCY 3aXOiB, IO Mepe0avyaroTh
OXOpPOHY 3€Mellb Ta MOJIMIIEHHS TX CTaHy;

— 3a0€3MeUeHHs] ONTUMAIIBHOI  CTPYKTYPHU TOCIBHUX
IUIOII Ta BIPOBa/HKEHHS HAyKOBO OOIPYHTOBAHHMX CIBO3MIH
JUIsl BUPOOHHMIITBA €KOJIOTIYHO YHCTHX MPOAYKTIB Xap-
YyBaHHS;

—3a0e31eYeHHs] ONTUMAaJIbHOI JIICHCTOCTI B MeXax
BOJ10300piB, 3aJICHEHHS HENPUAATHUX JI0 CLITLCHKOTOCIIO-
JIAPCHKOT0 BUKOPUCTAHHS 3€MeEIb, BiJTHOBICHHS BEPXHBOI
Mexi Jticy. OcoOIMBO 1Ie CTOCYETHCSI TEPUTOpIi B MexKax
15-tu kimomeTpiB HaBKkoIO XAEC, sika XapaKTepu3yeThCs
SIK KpUTUYHO HeOe3neuHa;

— TIPOBEJICHHS CTPOroro KOHTPOJIIO 32 BHECEHHSIM TECTH-
IMIIB Ta IHIMX XiMIKaTiB 3 METOO 3al00iraHHs 3a0pyIHCH-
HsI BUPOLIEHOI MPOAYKIIII Ta IPYHTOBOr'O MOKPHUBY;

— OOTpYHTYBaHHSI CHCTEMHU IPHUPOJAOOXOPOHHHX 3aX0-
IIiB, Y TOMY YHUCJII Ha KOHCEpBAIlilo Ta peadiiiTawito 3a0-
PYAHEHHX i MOPYLIEHUX 3eMEJb;

— 3aXHCT PIYOK, BOJOMM 1 IMOTOKIB BiJ 3aCMIi4eHHS Ta
3a0pyAHEHHS TPOMHUCIOBUMH U MOOYTOBUMHU CTOKaMH;
PEKOHCTPYKINS 1 KamiTalbHUN PEMOHT MIFOUMX OYMCHHUX
cropy/ Ta OyIiBHHLTBO HOBHX Y HAaCEJICHUX MyHKTAaX 1 Ha
M AIIPUEMCTBAX;

— MPOBEJICHHS TTOCTIHHOTO JO3UMETPUYHOTO KOHTPO-
JII0 BUPOLIEHOI MPOAYKIIi Ta J030BOr0 HABaHTAXKECHHS Ha
HaCEeJICHHS;

— KOHTPOJIb 32 KUIBKICTIO MIANPUEMCTB Ha MEBHIN
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TepuTopii Ta 3a IX BUKUIaMH B atMmochepy 3a0pymHro-
FOYHX PEYOBHH;

— 000B’513k0BE PO3POOJIEHHS MPOEKTIB BHYTPIrOCIO-
JAPCHKOTO 3eMJICYCTPOIO IS IPAaBWIBHOI OpraHi3arrii
TEPUTOPiH 3eMJIEKOPUCTYBaHb;

— TIPOBEJICHHS €KOJIOT0-€KOHOMIYHOI OIIHKU e()eKTHB-
HOCTI 3axO/iB IIOJO ONTHUMi3auii arpomaHmmadris y
CLIBCHKOTOCIIONAPCHKOMY ~ BHUPOOHMITBI ~ Ta  PIBHIB
3a0pyIHEHHS;

— CTBOPEHHSI MOHITOPHHI'OBOI MEpEKi EKOJOTTYHOI0
CTaHy TEPUTOPIH AJIsI BCTAHOBJICHUX 30H;

— CTBOpEHHsI KaprorpagiuHux MaTepiajiB CTOCOBHO
OCHOBHHMX (DaKTOpiB BIUIMBY Ha PO3BUTOK TEPHUTOPIil
noskiuig AEC.

Omxe, JOCSTHEHHS CTAIOr0 PO3BUTKY TEPHUTOPIH Y 30HI
cnocrepexxendss AEC MoxvBe Juilie mpu CTpOroMy J0T-
pUMaHHI, SK CHCTEMH 3araJbHONPHUHHATAX 3aXOMiB, TaK i
CHCTEMH CIIeliaJbHUX 3aXOMiB, HAMpPaBICHHX HAa ONTHU-
MaJIbHE BITODPSIIKYBAHHS TEPUTOPii 1 BUKOPHCTAHHS 3e-
MEJBHUX YTi/Ib, 30€pEeKEHHS 1 MiABUIIEHHS X POAIOYOCTI.
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Conceptual model of territorial development in the NPP observation zone (based on the example of Khmelnitskyi NPP)

T. Dets, T. Bukhalska, O. Yanchuk, Zh. Nakonechna

Abstract. The article proposes a conceptual model of territorial development in the nuclear power plants observation zone taking
into account technogenic, social and environmental conditions. Sustainable development of the areas exposed to constant radiation
pollution could be achieved through the system of conventional and special events. These measures aim to improve the state of the
territory through the main factors that influence territorial development in the NPP observation zone and ensure optimal land

organization and land use.

Keywords: territorial development, NPP observation zone, land organization.
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Konnenrtyansnasi Moxeab pa3BUTHSA TeppUTOPHIi B 30He HabmogeHnst ADC (Ha npumepe XmeabHnukon AJC)

T. Hden, T. Byxaiabckas, A. SInuyk, 7K. Hakoneunas

AHHoTaumsi. B paGore pas3paboraHa KOHLENTyalbHas MOJIEIb Pa3BUTHA TEPPUTOPUIl B 30HE HAOIIONCHHSA AaTOMHBIX

3NIEKTPOCTAHIMI C Y4eTOM TEXHOT€HHBIX, COLMAJIbHBIX U IIPUPOHBIX YCIOBUH. Y CTOHYNBOE pa3BUTHE TEPPUTOPHHA, IOBEPIKEHHBIX

MOCTOSIHHOMY ~PaJMallMOHHOMY 3arpsi3HEHHIO, MPEIJIOKEHO OOECHEYMTb IIyTeM BbINOJIHEHHS CHCTEMbl OOILCNPUHATBIX H

CrenMaIbHBIX MeponpuATHil. Takue Mepbl HalpaBiIeHb! HA YIy4IIEHHE COCTOSHUS TEPPUTOPUH Yepe3 OCHOBHbIE (haKTOPBI BIMSHUS

Ha pa3BUTHE TePPUTOpUii B 30He HabmroneHust ADC 1 onTHManbHOE YCTPOHCTBO 3eMellb U HCIIONb30BaHMUS 3€MEJIbHBIX YrOUIL.
Knrouesvie cnosa: pazsumue meppumopuu, 3ona nabmooenus AIC, yempoiicmso 3emens.
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Physical and technical simulations in educational process of pedagogical
universities
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Abstract. This article is devoted to the problem of formation of physical and technical simulation skills while teaching students of
physics and mathematics and technological specialties at pedagogical universities. It describes the dependence of students abilities to
apply theoretical knowledge of physics in practice from skills to model technical objects and processes based on integrated
knowledge from educational disciplines. It is proposing the concept of designing the structure and content of physics that aims to the
improving methods of forming physical models of technical objects.

Keywords: skill, simulation, integration, teacher, educational process, the course of physics.

Introduction. Natural sciences in our time are the intellec-
tual resource base for professional teachers of physics and
technology, which in its importance surpasses material
resources. In this regard, it’s necessary to improve the
methodology of teaching natural sciences and especially
physics at pedagogical universities. The future teacher of
physics and mathematics or technological profile must
know not only the individual laws and physical phenomena,
but also must see the whole physical world. This means that
students are necessary to form the fundamental knowledge
not by fragmented set of laws, but in complex depending on
their life and professional needs. Along with the science of
wildlife, social phenomena of physics had become an
integral part of the forming process of a fully developed
personality of future teachers.

Intensive development of science and technology
requires vocational education the development of new
approaches to the training of graduates of pedagogical
universities. The problem of the ability of graduates to use
the knowledge of physics in solving technical and
technological problems can be solved by developing
methods of formation of students not formal, integrated
knowledge of physics and technological disciplines of
cycle training.

The concept of forming integrated, practice-oriented
knowledge, skills of simulating natural and technology
phenomena and processes provides opportunities to
improve basic and professional training of graduates of
pedagogical universities.

However, in the context of improving the quality of
teacher training are not investigated so important
methodological problems such as designing course
content of physics on the integration of disciplines. It
remains unsolved problem of developing methods of
formation not formal practice-oriented knowledges of
physics and the influence of skills physical and technical
simulations on the quality of students.

Overview of publications on the topic. Formation of
readiness of students to use theoretical knowledge in
professional activity is one of the urgent problems of
modern psychology and pedagogy. The various aspects of
this issue a proper attention was paid in works of
A. Ukhtomsky, M. Vinogradov, B. Lomov, V. Pushkin
and others.

Methods and ways of solving problems of teaching
physics in secondary and higher education outlined in
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researches of Ukrainian scientists such as P. Atamanchuk,
V. Zabolotnyi, O. Lyashenko, M. Martyniuk, A. Pavlenko,
M. Sadoviy, A. Sergeev, V. Syrotyuk, B. Sus and others.

The problems of improving the content and system of
training future teachers of physics of various areas are
outlined in scientific papers by A. Ivanytskiy, S. Velich-
ko, A. Konovalov, V. Menderetskiy, 1. Moroz, V. Sharko;
forming physical and technical knowledge — 1. Bogdanov,
V. Vovkotrub, A. Kaspersky.

In preparing future teachers of physics and technology,
educational system aimed at creating generalized, holistic
knowledge of natural science, engineering and technology
disciplines training. The final goal of professional know-
ledge formation is the construction in the minds of
students of professional physical and technical model of
the environment, which will continue to be a landmark in
the practice of the future expert. This model is based on
scientific and physical models of the world.

The scientific and methodological literature often
identify such concepts as "scientific module of the world"
and "physical model of the world" because of the nature
of the fundamental physical theories and laws. On the
other hand, the construction of "scientific model of the
world" uses the basic terms and theories from other
sciences.

For this reason, today among experts there is no unity
of views in the approach to building scientific model of
the world and understanding its nature. Some see it as a
branch of philosophical knowledge, others — as a cogni-
tive phenomenon in physics, and others — give it an inter-
mediate position between the natural and philosophical
knowledge. Some believe that the scientific world plays a
significant role in the formation of new fundamental
theories, others argue that it is the result of the sum of
encyclopedic knowledge [3].

The basis of the scientific world structure consists of
two main components: conceptual and sensuously shaped.
The first is associated with the philosophical and
fundamental knowledge, laws and principles, and the
second — a set of visual representations of nature.

The physical picture of the world based on the initial
philosophical concepts and categories, concepts of matter,
space and time, movement and interaction, physical
theories and principles that express the relationships
between them. These components are discussed in detail

in papers [1], [2], [4].
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In a number of studies, analyzing the relationship
between theory and physical world, authors come to the
conclusion that physical theory is the most important
component of the physical model of the world [2].

Other authors argue that the physical model of the
world is completely part of the physical theory as its
conceptual foundation is the link between physics and
philosophy [5, p. 57].

However, analysis of the educational process in
physics in the training of future teachers and of their
competences makes possible to conclude that the level of
physical and technical knowledge of the graduates of
pedagogical universities do not always meet the
requirements of social order to graduate is qualifications
and his personal needs.

The purpose of article: consider the possibility of
increasing the efficiency of teaching physics by forming
readiness of students to construct physical models of
processes of technical objects, natural phenomena based
on the analysis of psychological and educational literature
and our studies.

Materials and methods. In order to identify the
impact of physical and technical skills of modeling in the
study of physics on the quality of mathematical physics
education and level of professional knowledge in the
preparation of future teachers of physics and technology
of reasons to attract students to the physical and technical
work over the years 2014-2016, we conducted educational
research. For research we formed an expert group,
composed of scientists and teachers of secondary schools
dealing with methods of teaching physics. The experts
were asked to evaluate the survey questionnaire develo-
ped by us for teachers and students, aimed at determining
the level of implementation and effectiveness of the skills
formation methods of physical and technical modeling of
students at pedagogical universities. Validity of ques-
tionnaires was evaluated by peer review group [6].

Key indicators that in our opinion should be included
in the questionnaires determined pilot studies. Decision of
the Working Group of Experts was established the vali-
dity of the questionnaires was equal to 0.63.

Given that the validity of the values obtained over the
limit (B > 0,63), these figures were included in profiles
for later use in our research and educational studies.

Results and their discussion. Students formed corres-
ponding idea about the world based on subjects they are
studying. On the other hand, regardless the future pro-
fessional activity of an expert, students should form a
representation of reality from the standpoint of natural and
social sciences, in the form of general model of the world.

In preparation technology teachers', “professional model
of the world” can serve as a “physical and technological”
model of environment transformative activity.

This model is a synthesis of professional knowledge
through the integration of disciplines of professional and
practical, mathematical and natural-scientific training of
future specialists. The core of this model, in our opinion, can
serve physics as a fundamental basis of modern machinery
and technology. The basis for building physical and
technological model of reality can serve general scientific,
technical and physical model of the world.

The physical model of the world is part and
consequence of general models. Under a physical model
of the world implies some idealized model of nature. The
model includes the general laws, principles and concepts
of physics, which are fundamental to its development.
Physical picture of the world specifies philosophical
definition of matter and motion, space and time
relationship and interaction.

The ability of students to build physical models of
processes and phenomena that studied, we associate with the
involvement of students for technical work. In its turn, the
level of student’s skills to build models affect the ability of
students to apply knowledge of physics in practice. Thus the
desire of students to engage in physical and technical
creativity and involvement in this activity affects the ability
to build physical models. In its turn, the ability to build
models affect the level of skills of graduates to apply
theoretical knowledge and professional practice.

The level of training graduates to use fundamental
knowledge in practice we determined by testing students
and teachers studying thoughts.

Our results [7] of the competence of the graduates to
use the knowledge of physics in a practical and
professional activities, according to teachers, presented in
Fig. 1. Responses to the questionnaire measured at 9 —
point scale. In some cases, to simplify the processing of
the results obtained answers were evaluated as low (1 to 3
points), average (4 to 6 points), high (7 to 9 points).

45% 42%

40%

35%1]

30% 249

25%1

20%/

15%
10%
5%1
0%-

6%

Figure 1. The competence level of graduates to apply knowledge of physics in practice
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Our studies have shown that 72% of students of
physico-mathematical and technological professions
universities have teaching skills of applying knowledge of

physics in practice at a low level; 25% — on average; and
only 3% — on a high.

The number of students involved in the technical work
to assess the teachers presented in Fig. 2.

25% 23%

20%
15%

15%1

5%

0%-
1 2 3 4

22%

18%

10%

5%

0% 0%

5 6 7 8 9

Figure 2. Number of students involved in physical and technical creativity

Analysis of the results of our studies (Fig. 2) indicates
that 45% of teachers of pedagogical universities assessed
as low to attract students to the physical and technical
design activity as the average — 50% and as high — 5%.

A large number of surveyed teachers (53.8%) and
students (40%) suggest that to improve the skills level of
students to simulate technical facilities is necessary to
construct the course “General Physics” based on the
integration of disciplines like science and scientific and
objective training cycles [7].

To improve the quality of physical education, students of
technical and physical skills of pedagogical universities
especially need to enhance ideological significance of
physics. Recently, the problem worsened due to the fact that
the trend of reduction of classes that is given to the study of
physics at pedagogical universities. First-year students in the
study of specific laws and phenomena do not see the holistic
physical world. We have to deal with students who believe
that physics is not necessary for them in their professional
activity, even though they are going to be teachers of
technologies. This reduces the learning motivation, reduces
the quality of learning both of natural science and of
professionaly oriented disciplines.

In the study of physics at pedagogical universities we
need to pay more attention to the consideration of the role
of physics in modern science, technique, technology. The
main purpose of the first lectures on physics is as follows.

1. To show the place and the role of physics in the
development of fundamental science.

2. To show that physics is the fundamental basis of
modern technology and innovative technologies and
identifies promising areas of development.

3. To show the place and the role of physics in the
educational field “Technology”.

Almost all the subjects studied by students of any field of
study, have a scientific and nature unity. This unity is
manifested in the fact that the study of natural phenomena,
objects, equipment, technologies uses universal method of
knowledge, which is called modeling.

Each physical theory is based on the corresponding
physical model. Creating models allows a person to
understand how exactly better to adapt to the world and to
modify it, improving his live.

Our studies showed that the ability to build physical
models of natural phenomena, technical facilities, processes
greatly increases motivation and level of learning physics
disciplines and technological training [7], [8].

Physical and technological model describes the
environment that is created as a result of human activity and
is based on the integration of the three pictures of the world:
physical, technical and scientific. Physical and technological
model describes the technical facilities, processes from the
standpoint of the general laws of physics and engineering
theories. In the educational environment, this model can
perform an integrating function that enables you to
theoretically provide quality formation of a coherent picture
of objects studied, from the perspective of different
disciplines (various disciplines): physics, engineering and
technology. In its turn, physics and other disciplines of
natural-mathematical cycle function as the foundation for
deeper mastering specific disciplines of professional and
practical training cycle.

The ultimate goal of training future teachers of physics
and technology should be the formation of students of
natural and technological environment model. This model
is based on the integration of natural sciences and mathe-
matics vocational training cycles. By teaching physics in
the minds of students forms physical-technical model of
the world, which is based on the integration of physical
and technical models of the world. [8]

With the increasing role of technology in society and
its complications is necessary to attract young people
earlier to the development of technique, modern techno-
logy. This requires appropriate training of teachers in
pedagogical universities.

Technique, technology processes are based on
fundamental laws of nature, and especially on the laws of
physics. Any technological project can not be carried out,
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if it contradicts these laws. Ignoring the laws of nature not
only leads to unfulfilled projects, but tragedies.

To form skills of physical and technical modeling and
increase the practical orientation of training may be
effectively realized with appropriate content and structure
of building physics course.

Constructing the content of physics and technical
physics education system takes into consideration some
teaching and some methodological principles. The most
important for us are fundamental principles of professio-
nal orientation and training.

To implement these principles we proposed the
concept of a four course structure physics [7]. Model of a
content module of curriculum course “General Physics”
can be represented as a fundamental core of physical
knowledge; invariant shell of basic knowledge, which can
change depending on the acquisition of new knowledge in
physical science; variation cover of natural science
theories that contains application knowledge and discip-
lines defined by natural and scientific training of students;
variation cover of technical and technological knowledge,
which is determined by scientific and academic
disciplines training.

Contents of variant covers largely depends on the profile
of training of future specialists. The core and cover of the
basic fundamental physical knowledge are responsible for
the formation of ideology student and forming a physical
model of the world. Variation cover of natural scientific
knowledge contributes to forming a model of humanization
and education of future teachers. Variable cover of
vocational training is responsible for the formation of
physical and technological world model and the model of
modern technosphere created by mankind [8].

The core and the fundamental cover provide future
teachers with strong knowledge that an expert can use
throughout professional activity and that allow to learn
new knowledge and modern technologies.

Variable cover, based on integrated knowledge in the
disciplines of professional training, needs regular upda-
ting in line with technique and technology development.
The fundamental basis of science remained unchanged for
a long time. Aspects of applied sciences chang fast
enough in comparison technology and technique.
Therefore, when designing the content of training courses
of disciplines, it is necessary to determine the funda-
mental unchanging core discipline and variables cores
that can be easily adapted to the demands of society.

Conclusions. This concept of designing the structure
and content of physics allow consistently implement of all
stages of the methodology of forming of future teachers in
technology to use integrated knowledge in practice. The
study of the dynamics of formation practice-oriented
knowledge and its application in the design of physical
models of natural phenomena, technical facilities,
technology processes allows to identify and mobilize new
quality reserves in the making of the future teachers of
physics and technology.

It is proved that the problem of improving the quality
of teaching physics and forming skills of applying
knowledge of physics in professional activities can be
solved by forming the students' design skills and technical
physical models of real processes. Developing methods
and methodological support of developing abilities to
construct models of technical objects in the study of
specific sections of physics at pedagogical universities
needs further studies.
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Pu3NKO-TEXHHIECKOE MOJCJIMPOBAHUEC B yqeﬁnom nmpouecce neaarorniYeCKuX YHuBepCuTeToB
I'. A. lInmkun, U. I'. Kocoros, B. 1. KopoGuenko.
AHHotaumsi. Crarbs mocBsiieHa npoOiieMe (OPMUPOBAHHS HABBIKOB (DM3HUKO-TEXHMYECKOrO MOJECIMPOBAaHUS IPU OOydEHHH
(1)I/I3I/IKG CTYACHTOB (1)I/I3I/IKO-MaTeMaTI/I‘-IeCKI/IX U TCXHOJOI'HYCCKUX Cl'IeI.IHaJ'[BHOCTeﬁ NeAarornieCkux  yHUBEPCUTCTOB.
OOOCHOBBIBAETCSI 3aBUCHUMOCTE YPOBH: yMeHI/Iﬁ CTYACHTOB NPUMEHATH TEOPETUYCCKHUC 3HAHUS II0 (1)I/I3I/IKG B HpaKTH‘-IeCKOﬁ
JACATCIIBHOCTH OT yMeHI/Iﬁ MOZCINPOBATh TEXHUYCCKUE 00BEKTEI M TEXHOJOTMYECKHE IpoLCCChl Ha OCHOBE HMHTEIPHUPOBAHHBIX
3HAHWK IO y'-Ie6HI>IM JAUCHHUIIMHAM. l'[pezmaraerca KOHLCIIIHNA KOHCTPYHPOBaHUSA CTPYKTYpPbl U COACPIKAHUS Kypca (1)I/I3I/IKI/I
KOTOpBIﬁ HaripaBJICH Ha COBEPIICHCTBOBAHNEC METOJUKU (bOpMI/IpOBaHI/Iﬂ (1)I/I3I/I'-IeCKI/IX Moz[eneﬁ TEXHUYECKUX O0BLEKTOB.

Knroueesvie cnosa: ymenue, mooenupoganue, unmezpayus, y4umens, y4ebuvlil npoyecc, Kypc Qusuxu.
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