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ANNOTATION

Voitiv  Ya.Yu UNDIFFERENTIATED CONNECTIVE TISSUE
DYSPLASIA AS A RIK FACTOR IN ABDOMINAL SURGERY.

Qualifying scientific work on the manuscript.

Thesis for the degree of doctor of medical science on specialty 14101.03
Surgery (222 Medicine).i State InstitutiorgO.O. Shalimov National Institute of
Surgery and Trang&mntologye NAMS of Ukraine Kyiv, 2023.

The dissertation investigated the role of undifferentiated connective tissue
dysplasia (UCDT) as a risk factor for the development of some abdominal
postoperative complications, determined the role of genetic pobpmson of the
genes of matrix metalloproteinase type 2 T) and ti ssue i n
metalloproteinase type 2 {&BY A) i n the occurrence of
hollow digestive organs, intestinal fistulas and eventration and their connection
with regeneration processes and morphological changes in connective tissue
which allowed us to develop new informational methods of diagnosis, prognosis
and pathogenetically based methods of surgical treatment of these complications.

To achieve the aimhe thesis the research was based and conducted at the
clinical base of the Department of Surgery and Transplantation oSheyk
National Healthcare Universitypepartment of thoraeabdominal Surgery of the
State InstitutiorgO. Shalimov National Instite of Surgery and Transplantol@gy
NAMS of Ukraine from 2018 to 2022.

All study patients were divided into groups according to the specific aim,
objectives, directions and stages of the study.

At the first, clinical and phenotypic stage, a prospectiveczl study of 150
patients with various surgical diseases associated with connective tissue patholog
according to the criteria for the severity of CDT according to T.Y. Smolnova
(2003) was conducted in 20P®20: abdominal wall hernia, hernia of the
es@hageal opening of the diaphragm, esophageal diverticula, intestinal diverticula,

dolichosigma, hemorrhoids, etc. The aim was to assess the prevalence c
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undifferentiated connective tissue dysplasia in surgical patients, to form study
groups, and to devgbanformational diagnostic criteria.

At the second stage, 74 patients with at leastBerswith a total detection
index of at least 1.92 according to the phenotypic screening scale of L.V.
Solovyova (2013) were selected for study group@DT was confimed by using
the original method of diagnosing NDST (patent of Ukraine No. 120158);
assessment of metabolic markers (blood oxyproline, urinary glycosaminoglycans):
histological (reactions with hematoxylin and eosin, Van Gieson's picrofuchsin,
PAS reactioh and immunohistochemical studigsmonoc!| onal ant
SMA, monoclonal antibodies to Collagen V).

The study group of patients underwent molecular genetic studies, namely:
analysis of the polymorphism of the MMP(C*®°Y T) a n d2 (GF ¥iw)
genes. The aim was to identify génally determined triggers of connective tissue
pathology in this group of patients.

The control group consisted of 80 practically healthy people (volunteers),
which, at the same time, served to determine the polymorphism of the 2/8vig
TIMP-2 genes irthe Ukrainian population.

At the third stage of the study, in accordance with the inclusion criteria, we
selected patients with some postoperative surgical complications, who made uj
study group 2 (n=73). Accordingly, 3 study subgroups were formed, namely:
patients with failure of sutures of anastomoses of the hollow digestive organs;
patients withenterocutaneous fistulgatients with eventrations.

The purpose of the study at stage 3 was to identify common signs and
possible triggers of connective tissp@hology in the group with confirmed signs
of UCTD (n=74) and in the group of patients with postoperative surgical
complications (n=73) and to search for informational diagnostic criteria and
prognosis of these complications.

Patients from the study grosipvere assessed for metabolic, histological,
immunohistochemical markers ®#CTD and molecular genetic studies, which

allowed us to statistically significantly identify some risk factors, such as total
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protein, serum oxyproline, urinary glycosaminoglycaresjuced expression of
MABt 0-SMA and Collagen IV in tissues.

Based on a complex pathomorphological study in patients with signs of
connective tissue dysplasia and patients with postoperative complications, &
number of common morphological features were found in the study groups

Similar histologic changes were noted in the tissues of the small and large
intestine, peritoneum, and aponeurosis: marked chaotic proliferation of connective
tissue, diffuse or focal lymphohistioplasmacytic infiltration, angiomatosis, vascular
hemorrhag, and hyalinosis of their walls. Bundles of fibrous tissue are visualized,
diffusely growing between muscle fibers, in some areas fibrous tissue fills most of
the field of view.

Immunohistochemical examination (IHC) with NBAt o-SMA revealed
uneven, weak focal expression in smooth muscle differentiation cells and
fibroblasts common to both groups; In the case of IHC withBM& Collagen IV
tissues, we detected uneven, weak positive expression in the basal membrane
blood \essels, in smooth muscle cells of the muscle layer of the vessel wall, and ir
areas of connective tissue.

The revealed common histological and immunohistochemical features of the
tissues of the aponeurosis, small and large intestine in the groups ofspaiibn
intestinal anastomotileak intestinal fistulae and connective tissue pathology are
signs of reparative regeneration disorders and confirm the role of connective tissu
dysplasia in the development of these complications.

In aiming to study the msible association of postoperative complications
with the genotypes studied during the study, we analyzed a series of clinical anc
laboratory parameters. We found a high direct correlation (7340 and a
moderate direct correlation (r = ,467) between free oxyproline and
glycosaminoglycan levels, respectively, with the severity GiTD, which can be
considered an informative diagnostic criterion fd€TD and can be used to

predict the development and course of some complications.
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In order to identify pssible genetic triggers for the development of suture
failure, intestinal fistula, and postoperativaventration we investigated the
polymorphism of the MMR2 (C®®% T) and2 (GPWHP) genes |
study groups of patients and performed a statistinalysis of the frequency of
polymorphic variants. We have identified genotype variants associated with the
risk of developingf anastomtic leakand intestinal fistulae. It was also found that
the allelic polymorphism of the studied genes in the grotiatients with
eventratiordid not differ statistically from the comparison group.

It was found that C/C alleles of the MMIPgene and G/G variants of the
TIMP-2 gene are highisk for anastomotideak which, unlike other groups of
genetic polymorphismsare accompanied by hypoproteinemia, increased levels of
protein catabolism markers, namely free blood oxyproline and urinary
glycosaminoglycans.

Based on the results obtained, we propose ways to predict the occurrence c
anastomoticleak and the developent of intestinal fistulas by studying the
polymorphism of the TIMR gene (* A), when the GG
genotype is detected, there is a high probability of developing these complications
while the development of suture failure and intestinal fistulas is unlikely in the
case of GA and AA variants.

The fourth stage of the stydwas devoted to the development of a
prognostic and treatmeratgorithm and methods of surgical treatment of patients
with postoperative surgical complicatiorenéstomotic legkintestinal fistula, and
eventration), taking into account the role WETD in the development of these
complications.

Taking into account the role &CTD in the development of suture failure
of anastomoses of the hollow digestive organs, intestinal fistulas, morphologically
confirmed signs of reparative regeneration disordeignssof activation of
proteolysis and their association with genetic polymorphisms of RME
1% 1) and2 (EPYW¥), we have developed a
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algorithm aimed at preventive use of methods to increase reliability at all stages o
treatment and adequate, pathogenetically based treatment of complications.

The developed prognostic and treatment algorithm includes screening of
patients for the presence OICTD using the proposed method (Ukrainian utility
model patent No. 120158) followéby genetic testing of the polymorphism of the
MMP-2 (C¥*% T) and2 G#®) genes. Determin
polymorphism allows predicting the development of postoperative complications.
Patients who carry the GG alleles of the THARenotype and the CC alleles of
the MMP-2 genotype are at risk of develogianastomotic lealand intestinal
fistula and need complex preventive and treatment activities starting from the
preoperative stage.

Based on the results of the investigation, we believe that surgical treatmen
of such postoperative complications @sasbmotic leakand intestinal fistula in
patients with detected and genetically determined connective tissue pathology
should be based on the rule "less is better", which means reducing trauma and tt
volume of surgical intervention, with preference for miaily invasive
techniques.

We have developed and patented a minimally invasive endoscopic methoc
for the treatment oluodenakutures failure, which involves endoscopic placement
of a nitinolcoated selexpanding stent in the defect area (Ukrainian wytititodel
patent No. 144554). The use of the developed method of treatment allowed tc
reduce the number of postoperative complications and shorten the treatment tim
by 35% (from 3@ 1 K@&to 254 NBhospitaldays, © @5). The overall mortality
rate in the experimental group was 9%, which is almost twice lower than the
mortality rate in the comparison group (16%).

In case of development of complications in the form of external duodenal
fistula, endoscopic placement @ nitinolcoated selexpanding stent in the defect
area and VAC therapy from the external opening of the fistula (patent of Ukraine
for utility model No. 143521), which due to negative pressure, allows to remove

exudate, intestinal secretions, improvenmocirculation and reduce tissue edema,
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were proposed. The use of the original method of treatment allowed for a 32%
reduction in treatment time (from 416 N4 to 272 N7 hospital days, © @5).
Overall mortality in the experimental group decreased from 21% to 12% compared
to the control group.

A minimally invasive method of treatment of colonic fistula has been
developed (Ukrainian utility model patent No. 144058), which involves
colonosopic clipping of the internal opening of the fistula with a lacgdéber clip
of the "over the scope" type and excision of the area of fibrotic epithelium, with
comparison and fixation of the edges of the intestinal defect. The application of the
developé method of treatment allowed to reduce the treatment time by 43% (from
14, 32 N5 ., ,2hospital ddys, p<05).

Thus, the scientific novelty of the dissertation study is
- for the first time the prevalence OICTD in the examined cohort of patiemsth
surgical diseases of the digestive system was studied and it was found that th
following phenotypic syndromes were most common: visceral,2¢8%
thoracodiaphragmatic (68%), vascular (65%) syndromes
- it was determined that the most informativeepbtypic markers otJCTD in
patients with anastomotieak and in patients with intestinal fistulas are: visceral
(78,6% and 83%), vascular (73% and 70%), arrhythmic ,/®4 and 70%)
syndromes;

- for the first time, it was proved that severe connectsgi@ dysplasia in patients
with anastomotideak and intestinal fistulas is an unfavorable prognostic sign and
almost doubles (by 83%) and 16 times (by 65%), respectively, increases the
incidence of death;

- the identification of common morphologicaligns of impaired reparative
regeneration in groups with phenotypic signs WETD and with the studied
postoperative complications (anastomadéak, intestinal fistulageventration was
further devel oped, n a me |-SMA in smoetlv mmuscle f
differentiation cells and fibroblasts and weak expression of Collagen IV in

connective tissue areas
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- supplemented scientific information on the study of MRIRC**°% T )and
TIMP-2 (G A) gene polymorphisms in the
found that they generally comply to population frequencies in the European
population and the United States;

- for the first time, it was found that in the group of patients arthstomotic legk
statistically significantly, B times more often carriers of the homozygous GG
variant of the TIMP2 gene were detected (82 vs. 50%, p<@5). Carriers of
minor AA homozygotes of the genotype were not detected in the group with
anastonotic leak whereas the same genotype was found in 10% of the control
group (p<Q05);

- for the first time, it was proved that external intestinal fistulas &rdirhes more
common in carriers of the homozygous GG genotype of the I2MEBne (78%

vs. 506, p=Q057) and twice as rare in GA heterozygotes,%d vs. 40%,
p<0,05). No carriers of the minor homozygous AA genotype were found in the
group with intestinal fistulas, whereas a similar variant in the control and study
group 1 was found in 10% and,4% of cases;

- for the first time, it was found that the allelic polymorphism of the promoter of
the MMP2 (C¥*% T) and2(GPYMP genes i reveptatiorse n t
did not differ statistically from the comparison group;

- for the first time, it was found that carriers of the C/C allele of the MNIMMf&ne
CP*%T) and the G/ G 2agene CGMtA)ofarteheatTl
anastomotic leak and intestinal fistula and are statistically significantly
accompanied by hypoproteinemia; elevated levels of protein catabolism markers
namely free oxyproline in blood and urine GAG; decreased expression of
monoclonala nt i b o d$MAsandtCollagen IV in tissues, which requires
changes in prognostic afr@atmentactics in such patients

- - for the first time, the use of developed protective methods in patients with a
prognostically unfavorable variant of the MMPand TIMR2 genotypes, which

are aimed at preventing the development of abdominal postoperative complication

at the pre, intra and postoperative stages, is substantiated,
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- for the first time, the feasibility of using minimally invasive, minimally tratic
methods of surgical treatment, in compliance with the principles of minimally
sufficient volume of surgical intervention, in patients with certain postoperative
complications against the backgroundJ@TD was substantiated;
- for the first time, theeffectiveness of the developed treatment tactics was proven
in patients with a prognostically unfavorable variant of the genotype in case of
anastomoti¢eak duodenal and colonic fistulas.

The scientific provisions and conclusions of the dissertatioma@apted for
implementation and application in practical health care.

The practical value of the work is:
- informative diagnostic criteria were determined and a prognostic and treatmen
algorithm was developed to prevent the development of anastoheakiand
intestinal fistula;
- a method of screening diagnosticsWETD in surgical patients was developed,
which evaluates the most informative phenotypic and visceral signs of connective
tissue pathology and determines the presence of diastasis ottie abdominis
and splanchnoptosis using ultrasonography;
- a minimally invasive endoscopic method of treatment of failure of the duodenal
sutures was developed, which allowed to reduce the treatment time by 35% (fron
382 1 N@to 254 NBhospital daysp O@B) and almost halved the mortality rate
(from 16% to 9%);
- developed a combined minimally invasive method of surgical treatment of
patients with duodenal fistulas, which allowed to reduce the treatment time by 32%
(from 411 6 K& to 272 N7 hospial days, p®,05 and reduce mortality rates
from 21% to 12%;
- a method of treatment of colonic fistula was developed, which involves
colonoscopic clipping of the internal opening of the fistula with a faadiber clip
of the "over the scope" type, wigreliminary excision of the zone of fibrous
epithelium, which helps to reduce the treatment time (fror8 242 %0 42 ND
hospital days, p<05).
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The developed methods of prognostication, diagnosis and surgical treatmen
can be implemented in the pri@et of general surgical hospitals, plastic surgery
and forensic medical institutions.

Key words: undifferentiated connective tissue dysplasiaastomotic legk
external intestinal fistulaegeventration gene polymorphism, MMR, TIMP-2,

genetic predictionminimally invasive surgical treatment.
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1JdLOOYOs yd dz0 ttsLtetsBdzj dz' MkzyoOmds
ftotsc dztsL z o Odadzgw @t Liptgts zZdzOf sif Ot j Oy
LOdzdh O s v HtetsBdzy d3dzed 3 f dIsOdzdzv &3 =~ ' tolz t

14 MftesdiBtsy dz' Mls heo' o OdOMstsditsL " o
sHdddB L dz2029 03 ydrs EkEMS dzZOHdzj dz@ © OBHTBER
sO¢ dn ¢ dzOH dzj tdZ' I, dzdLrO O Asdadedz ;8 , 1 % st
ssdzS sCdh Ctsoadrn Odz@AMIls Sdgs L@, tHftyg tc O, 8 -
33 . t(LoadltsS dzj M tes@Bsy desMmis® OdzOMmlis-s Bts
21, 7%, ftod wtsLodlktk wLftsoMms HY j desSE B
dzj IsOdz' dg' fls! -PBEEMISO° HEB 43

Yy OMmistsls©O o d dzd € dzj dzdzw Cdheandro ' detstclf
OBHBMd dzgOdz' ded 7 tsif jtcOyYy' 2, Odzj otded Milsat
ssySd Lk, OC ' L bsyCd Ltk d& Skoc
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14 HdJdodzv ydthh' tetela@ Istgj ¢ jhdzj teOy' 2 dedrn, to
W stcd3lz 9 Odzdz' f' ' Mzwtsf jtcOy' 2detsets ks yw,
Istc ©9 dzj dzdzW ‘ BJdLMEzd3dz o dzts ¥ [ 36, 37] da!
B ssHdyudesdZ3z 6" 9adz? ftets sz 1 ruwuv k2 yd
dzy B3O

1 isBE  Hdzy 1§ 5S¢ dzd B dzj dzj o o yj dedg? 3j r
H' dzw dzy"’ OdzOMssBsLEZ IsO Ay ddetsmisj 2 M
OHJ C o Olsdzetsc s 9 " Hdztso dzj dzdzw BsteW sW Iz dz
OdZOMistsBsL 59 Odzgdr Btecd Odz' 9 IstcOo dzj dzdz” .

I Hds i3tsy tztbs G s L HzjowOzflZY - " tolztec ' ydzc
2O thdtse ™ ¢ dz sdivdgdey s§ Fig@yh 3 glztzc38; O
fjtodlstsdg Isolzd t§ BLIC sPB.” - ottesB

1 Odzdh O Is! fqw o' HCtdIsddz f dlsOdedz? {f tots
fsdz dGIsteW ' L A3z CGjdz osf Bdzv BC O de®’ Ctcd L d
dzj M cts sy dats ls B S dhCtsadrn OdzOMIssB@BL
JojdzstcOy’ 2.

I My VY4 LEkdRktse dzs OCIskzOdz' dz' Mmls! Htsfdz
s dzdeosMisj?2 ttsLeodlst¢lkz 1O fjteijB' ek A
odoeyj dedem [ BB dZz'W € WOClktstclz tdLdSkE tofsL ¢
Zm¢ dzOH dzj dz' , hts HBLotsdzdls! LB dIsd
SO ftosedtsL o Odzdzw  jtej B Glz, f Olstsc j dzgj Is
dz' CoOdgdzy SO ftosW' dZzOSIsdCd BkME dzOH dzj dz

19" WL € tesB sisd L Ok < s9 d d&3d f tctsG t
rdmjtelsOy’ 2d20 tsBBISO odStsdzOdz0 d&O ¢ OW
1 0y’ sdzOdz! dztsets bkdz' 9 jtemdlsy sk tshttesdzd |
MOdisMmis ' 2 dztstH s dZOH&ts StcisSB SiIsts s Cl1JOIWY t
MY sdzlz ydzets” sCOdzddzd W& WOCItte tedL ¢k
tcj " MsteOUP'0’'L2BBY8 Isjtced3’ dzi 2L Bdz@dzdzy 20 W8
9dC sdzO9 yJ k.
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[ ils@tsmdz HY jfdedgvtc Oh j dzdzv toj L Edz' sOIs' o
" tokztee ' ydzd di3d L Or 9 (s tdsstcoOD el vdegy , s td A da' tsoc
f Olstsc § daj Isd ydzd B ~Odz' L B o tctsL o dIs¢
f'  mMdzw s j teOy"' 2 dad n OB HBA3 dzOdz! dzd - ¢
" d steBOY 2ded R BjlsH' 9 H' OcdtsmisdSd IsO
'kt ydzd n B IssHY B | dOG'zd @dZizy E ffj ¢ dg@a

dZjHdW jtejdzy 2o 0dts’ HIMY ZOL '~ M sdzkz y dat
1 O H O dzda" Hitsfydz' H Y j dzdav :

1. I devudlsd fshdtej dz fmls! SR Iz g

LOnotstc® 9 Odgdz" i3 Btcc Odz' 9 IstcOo dzj dzdz™ .

2. 1 dLdOydlsd % jdeslsdytse’, &kjlOssd ydz ,

MCtcdde degetsots’ H' OcdesmMisdSd 1 rvuv k "' ozt

3. Jldwoedld dmstltsdse' yd 50 ' Bkzdasc' fr

fstesy ddmlsdrn GitcOdz 8 IstcOo dzj dzdz? IsO f jt
nftekztee Yyded d&zd L OR 9o tste¥ 9 Odadz? dizd dzO@ Isdz' 11
4. 1 tetso j Mis d -ddsde'V dz'dzifaets’ wial' jidafsls d ydz'© 1 Otc Odz,
L n' tokztee ' ydad d&3d L Of o tste® 9 OdadzV d3q 2O
Widetslsdf tseda, ¢ Mtsdse"' ydzd 7, "Bz dzs G
Hd MY dzOL °

5. ltwtse j Misd -l Glp & tf B dety dz] Hisfdz® HY J dadeV
MMP-2 CB®Y T)Is OIMP-2 G A) o EStO’ dzif! €' 2 fsfk
6. ldwoedlsd Hmsyddes' cjdjbdyd bttdejd
CdhCtsodn destedy’!, §  MzwtsyfjteOy' 2ddn j o
7. 1 dLdzOydlsd * dei sted3OY' 2 dz H' OC detsfyls d yd
GJdzj Isdydzse s 1 tots ctaliss LolzdplsXdiadzvy * tdipfdzwdtky” jotc Oy
8. [Betkdzkkzo Olsd IO tetsLtetsBdlsd ROds"' o
' Cko Odedz? dzj MftetsBsy dzgsfls® ho' o f ity C
stsomMissCdh Csadnrn dztstedy! bk rRoetstedm L 17 8
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9. (LB dISd Is © sy’ dzd Isd 4 WdE Tzls doaidz’ ddts
Odze stedlsdBz IsO dBjlssH 8 " dzHdo HEOd L o (
dz' Ckzo Odadz? rRotstedma L ' Mdzvwsf jtcOy" 2 dad d3d

[BO' Cls HismdE'" Hpdgvdedgw s Oy ' 2 dz' OBHBM
(dzej MftetsdBsy dz' Mis! h o' 9 Odz@emis ts d3tEIO's alz] flzdzs

dstedy' , JoJddstcOyYy' ) .

1 toj HA3d Is H tsfifdy detsylsidofdisve: ' , stV sdztse " ydz
Hd M dzOL ' Mfsdzzydts’® ©SOdddd k& 0y ‘ da
f stetsy dzd isd n stcc Odz' o Istc @9 dzj dzdz" , cdh g
f sdz'Wolsts talsd MMP-® 95243865, TIMP-2 r1s9 9009 7 2 ; ftots @
Ctedlsj o' ° esL o dlsCkz s © BjlstsH T tolzd

' mMzvtsf jeOy' 2dzd d3sd EME dzOH dzj dzdzv d3d  dzO
M sz ydets®™ Is€ Odzd dzd .

[ JIstsHd HBMdz' HY J dzdzv :

1 O Odz! dets € dz' :dz' g&iah, dPYP z@&dgde L , sc¢dzv H,
OkmCEzdz sOy"' v.

wdzMmlis tc iz d3 dzls O dz! dz’ B sBHE |, H IR LYt
tcj dzlsG J dztsGte OW * W, W' MszdzsctOW " v, Zz dz' Is t
ss@cctcOW " W, W' BtosjLtW OEseOMistesMS st " W,

] OBtstcOlstsedz L Qidsdz! dzsC dz' dz' ydzd 2 0OdzOdz" |
(od3 Mmls L O Odz dzsE 5 B' dzf Iz, Odz' B zd3
OdzOdz' dzO 3" detsIstc O dzfW j e OL OMmf Otels OL
Gz s O3 dzlstcOdzmf j fIsdHOL d, d&ZzOSCISOISH,j G Hict
B sOBtsdz' wglets Mfls@WOdzd dzd (s8¢ Mdfesdz dz Mg
mdu ).

1 d dzd Isd ydz i dzts &34 tc O L dz' ZzOdzy® G ts9 te
tc j Odz! dzts ¢ 6Realy Birindz PCR) L odSCtstcdmMisOdedzy d3 O
Ol dz' W ' Fad Rémta®@ PCR Systen(Applied Biosystems & z ¢V H
OdzOdz' L £ { ts5dz'-cdigssScl figz M P, Y@zt 3865, TIMP2 rs9900972.
1 " fmpdzy Oz W' COy' ' fteseasHdomw HIMECtodC
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] " Mssdztse ' ydztej OBYlsBHJL GJ BOIsE Md dz'
f '  CtosWlkzCMmMddtsd RAGIK] OCzy | WV L s dzts d3;

wdz' ‘diplets = * d3' Yy dzg' BJ ssHJ: sy’ dz¢ O Jj ¢ Mt
Odzls d Is “SIM A, 5 dils dzts € dzts dzO@ dz! dzd » Odalsdils' dz H s

dlsOlsdmisd ydz' oty jtds@HEo o Odzd MmJj tej Hdz® O

f sd3d dz€ &z MitcjHd BSETS ( m) OB s fmd tod
1 BtedgOdz" Mmls tctsL f SH ' dzlz fjtcjo tewdzd -L O
3 tcdztso O. lted f stc’ o dgv dzdz ¢C' dz €' Mmded A
esLftsH &z E HoeBR Ccttzd OEJIsoidd R ddnlisdsto e
9" HM dzdztsMils” L OC sdzkz tetsL fits o 'ddzlts to dofifdsfis o L
dzj f Otc O3 Is to d Yy dz' -WHitriey[ Us Jest;" WilcoxorMMaicimed Pairs Test.
[ dzw sy' dzSd MmMislztf j dzv LoaOwLG 9 3" N s L
Cstej dzv y' 2 dzsegts OdzOdz' L Iz

1 OSB890 dztsodL dzO HBsMdz' H Y J dzdzv .
- o doyd dzts fshdte dz' Mmls! 11T 80U 74 f O
L Or o Btizelze 3 stcc Odz' o Istc @9 dzj dzdzv Is © 9 1
LEMmiste’ yoOdzd MW j derQsysfiptdods tc ts 3 : o' MyjteOdz
SstcOCtsH" OW e OG d3O dz! dzd 0) ( 6na],dzH %) ts,d3dm iz 1 d dzdzd

- of jted gL dOyj des®22 B h izt N ©odzW Y tg d B d A dzch dt
BOS j tOd3d 11 ¢ uwej BY telselissty iz Mist  OdzOMis 53
stcd Odz' @ IstcOo dzj dadzv * o' MyjteOdzr ded 2 (

(54, 7%) ;inddzHtetsd3d
- ot JwdflsOdetso dzj dzts, hts dz02 BW palzs Is d'f daWo s
BOE jtOBd 1 rvv bk rettedms L CdhCtse d,d3d
mMenddzdzd?2 (70%), Otedlsdy ydzd?2 (70%) Mmd dzH
- off jteh j HBS9 jH] dzfs, hts IswyCd?2 MmMbizf' dz
~nottedr L dzj Mftesdiisy dz' Mise i3 ySCdh Csadnm C
dej M eV Isdzd o s ftotse desmisd Yydets® tsL dzOC ts¢
tcODd (2O 62, 5%), o Hfite Hdets, L B' dz' hIz°
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- off jteh j odwoedzj dets dedL Sk MY " dztsdzdgd | dig
tej f OtcOlsdo dots 'z tasjtaslzj gy <etOlayd f 51 dg@J O B 1 ¢
HsMdz" HY ko Odzd dsd ' Mdzw s j Oy 2 dzd 3 o "kzein €

Cdh Cso destedy' , JoddsteOy' "), 0O Modi :

SMA 9 Cdz' sdqdzOr GCcdZOHSBROWVWL Sotsets HAWJ to]
JSMftejm"w Coll agen |V 9 H' dvde Or MY tso
- His so dzgj dzO dzOEZ € tso i s'Mdi 5ty dgCageW' | "tz sl

MMP-2 (CB®YT), @ (GWMP o kSO dfp: ¢ 2 s
odWw e dzj dzfs, hts owizdff 590 HOQF e s Zdzvw y'
ot J2Mr €2 UYsflkzdvy' T IO w4z ¢

- afjthj odwedzj dats, hts E cGtkf" foy'

OdzOMmMistsBgeisy dzd fiflsdr BGtee Odz' 9 IstcOo dzj Hzdzt , 6
teOLd YOB®MBIs 4% {f tcpdd.g5) S@9 dzj dets daetsf® ~ © dEts
o Otc' Odzlslz -2 j dzlg sl MP 3° destcdzedr GtsdiIsL G C
dzj M otsd3tsy dz' fMlss h o' 9 odwe dzjudizd 2 dzfg j @ziz bzt
Codastotsdz! dz' 2 ctolzf p<OOF MIstc’ yOofmw k 10% (
- otf Jjteh jJ HBoO jH] dats, hts L tee dd' ,h5dz' te &Ldd €
(78, 9% fHtoslsd & &%Hstpmp®, 057 EHL d 6 sis dzs
Gjdzssdfkz @ jGEOASIOMPPHO ' y' ' Hh A (4,1% G j |
fteslsd pdOIp, 1M o & dstedscts ctBSL IS
CdhCtsoaddizd detsted yw d&3d  dzj Blzdzs o dWw e dzj dzts
Codestesdz! dz' 2 IsO HsfMdz Hdg' 2 ctekdf; 1 L Ef
- otf Jtoh j o flsOdzp azdzizdpRi stz LA  tots BB stz
CP%T) BO2TNWR)E f0Oy' ‘dis' @ L jojdasts
o' toes@'  Hdes dzj © Htc' L dgf stciny day tedzV ff 5C OL dac
- ofjthj oo defltiss o ddzd ¢ dzj dzdz® dz MY s
OdzOMistsBL ' 9 SO, &/do Cldrdizz -Gz Yyyn) s O (
Odzjalg dzlz -2 (@Y A) MisOlsdMmisd ydzs HisMistse 't dat
' Iisfftesls  dad 3 ‘6 ; "  Hodh jdedddd § ts5€ OL dac
O MOk o' dz desets BECMdftesdz dzgz Ctetso |
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Bs dzts ¢ desfiEO dD dzls fIS'Mdx #s® Qol | agefmls'|l &S b Uscf
SO Of sdzgj ototsL z, hts f slsdz] Elz'o Oudzez'dziz? o IsPOE
- of jJtoh j sSB tolkzdzlstseo Odzts o d ¢ tftcteftinds jOCdiizf o
B Issk" 4§ Oy’ ff tzls & dzts iglig pyrds s to d ° d3dzd dis dof@ tc
[fTt2 bBO-ZwpE” MmMfewYdBse Od' dzO §fjdH),
f' Mdzv s j Oy’ 2 ded = F WiglSEH db diz' s fiz0tg,@ " 2 dzts

- off jtoh j B tokdzstso OdzO HBY' dz dz' Mls
BOislste Oo BZOIsd ydedr 3§ Issw ', o L~ "Hishsticd d@disiay t
B dz' BOdzr dets HBMIsOlsdy séts B O Bl st j te

sCtej B disd ' Mdvw sy jwOy' 2ded s bkMS dzOH dzj dzc
- otf jJth j HSo jJHjd2O jWjClsde dz Mmls: totsL t
fOy" ‘" dals’ o L f tetsc dzats is d Wdets O didg 1B dizO 1§ fflzdsd
dzj M tocsdBsy detsmls® "o © 1s, HEtSH] dOdz' dzd -
1 eOCIsdydaiy L dzOy dzdzv Slisictf GO MHzd x| dztsy L g b
5B sls g
- dOf tcOy' 59 Odats 6B IOTHAzEfIstadCdd dgef v v k& R 9
MisOy' 8&ERE sy’ dzez b tz@¥ wWitg s dd@s'e0"" My d o
sLdzZ0Cd f Oltdtse "’ Y & dzkz ydats’ Is ¢ Odzd dzd
HiSL o tsdzw o07Q WopQig dfrisisd H' OMlsOL & f tow dzd
M zOdzr desf stsL Iz
- od L dzOy j dz' CdaW sted3Oy " 2 dz H' Oc das®dzH y
i tc s dFdg ' dAskz o @ dzO dzc ste d Is o3 H dzW f s jtoj H
dzj Mf csdBsy degsMils® h o' 9 OdzOMIstsdBsL " 8 IsO €
- ZOf tcOy' s Odzts BOdzts ' dzo OL d o dzd 2 4 dzH
dzj M ey detsMisl s MMte "Hes L o 5 dzd dzts L dzd L d Isc
f' Mdzw s jteOY" 2 dad rO LI UzOM G4 das Is ddsf dis j to d3
38, 21N4, 16 HSHERS59,4NBOQT, @5 )N.C85) O6 Odzr dzO
Ctelzf ° MisOdzso d dzO 9 %, hts dBO2YJ ©OHO Y
fste’ o dzgv dzdz® (16 %)
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- tesL totsB dzj dats sQex({dgs * dpd=iz Qigiziz B E3EREs H dpS @ |
N tcktes ' yYydese s dz' K lzte 1D fzi® dzSdadpfdBd , L " 5 H
LdzdL dlsd €' a2t € fls! '  Mzw s jteOyY' 2dzdn Iz
dz' CoOdedzy (L 41, 16N5z D4 Het®DO D5 PAV4 d7f Is
E Htsimdz Hdz 2 cl20kz1#'3 % dzd LfosdeO fipidzw dedz L ff
Ctezf d fte" adaWdadza" (12% * 21% 9"  Hftse® ' HC
- ZOf Oy’ 5o Odzd 2 My sf' B dz' S zo Odzda” t
fjtejHBOYO' CtdtdtsmSsy ydzi ¢ d ko Odzdw
ojdzdCtsets COd Btk Bk cwjittjitiHhd &s oa
W BtesL dats L3 dgj desets jfIjd 85, Mt @y tod
14, 32N5, 2 wHtHdg, 2,N0te<70 ,dd 5)¢ 5
- tds L tets B dzj dz' Bj IstsH d f toc s ¢ dzts LalZ eteCzdipdz™' |,y C
&z Czo Odzdzy L di3tsy zls of tots® Bisx z a @Ol dafs -
flsOy"' sdzOte’ o, f zOMIsd ydakj H Fydetrtcc] ¢ Y il

] ftetso OHY j dzdzy & BOCHsaf'Clk § sdztsy j dzdaw
HdMJ telsOy ' 2 dzts’ tcsBtslsd OHOff st Odz H dzw
ftcOCIsdyds 2 Brotsttsdy LHBS OV,

[ jlstsH dSjddzj sdydzesEéts ftetsce dzsL zo Odadg™
N tkted Yydetsets 2 Cko Odzdzv  dzj MY tots i3Sy dzts iy
destedy! oftctsoaOHYJdO o JttOCIsdydz tetsB ISk

5O lstcOdhf ZOdessdzse' * &5 [.[. nPU Bsd
19" af €8’ tB&OM, 2.
tjLkd sOd odeoyjdedzy ' sdztse' *,

f" Mdzwtsf jteOy'  2dzedrs OBHBA dzOdz! dzedr Bk ME dzO
My @3 &zOtem* €dr 1O fOCIsdydzedr L Odav Is! dzC
1 Oy’ s5dz0dzo gzlstfls pldzdz tsoStetsdzed L HEBSEcS9 O W

[ MsBdMmMisd?2 odzj MpYdMmMiBlE®RO9OYO. L Oo j teh
HeMmdz" HYy JdzdgvW d3 L HSBERZO OYyO. ¢olsstelz HdMJ tol
tcj Odz' L Oy' "’ f smisOo dzj dets” ZOkZzC tso t5° L O
dz' Islgctdxzd 2 - O pdiPRups2 dzd?2 fsh k¢, MW std
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Hitsmdz" HY j dadav , tesLtcsBdo Mmdatse dz Isj stcj Is
dMmj tlsOdzlstsds L' BteOdets § dz' dz' ydzed?2 BOIs§ tc°
OdzOdz" L , Mo mis * 2 dzts odoyd &6 HzO dz's t6 O'Isc
HEMdz' Y J de' , L-s0? Mfdejedrf j €lsldeEz) MY shis]
yofmls z o d¢ ts5dzOdzdz' s j tcOlsd o dzd n o Istol
Hitsfmdz" HY j dzdav .

bolsste BtO?O ZyOfmise j dig Is distpdia) % &z dzVistindids +
ftctso J H ] dz 9 (2B Stc OB Bz this'ds ' B dBsdzj S Iz
wdzmisdlskzlskz W' L' sdtse "’ C 3. [.1. 1 B¢ tsd3t
LO9 HEZoa OYyO 9' HH' ' i, HSCIsste® d3j Hdydzd -
| o j dzsoa dyd. ¢olststc Bt EZyomls: 2 iitstoW t
COW jHte" HOltsdztse' ydzets™ SO s sctcOW ' ydzts’
Cjt' adzdylsotsdz L O  Hzo OYyo COW JjHtd, HisC |
[dzjded [ dzj SMOdzH tc' o dzd .

dbdzOdz' L tojLbzdz sOIs" &8 HtsSMdz' HY j dadz™ A
Cdz' dz" ydedGded B " 8@ ' 3] dzJ s ydzed~ HEMAz" HY J dz
OQolstesd3 MOBsMIs* 2 dats.

bftetsBOY' W tojLid . sOfMmazsondfmj sy j dz
Hsf so' HOdzdMm* IsO BBGEtotstej dz@ dzO:
- L OC st H 5 dzdzd ~f tc Ode® o ez 8 Csdzctej MO~ ,
Ctoda?W jJtoj dzy' WA
- Innovative techology in medicine: experience of Poland and Ukraine
([eBdZ' gy, V¥ SAdZ2 PO, 2017) ;
- 27 I nternational Congress of the E
- International scientific conference Medicine and healthcare in modern
society: topical issues and current aspécfst B d&z' dz, 1 tsdz' h ©, 202
- Scientific progress of medicine and pharmacy of the EU countries
(v Jj dhssrentsoa O, 1z O, 2021) ;
- l nternati onal Scientific and Pr a

Modernen Wi ssenschaftlichen Forschunc
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- Vinter nati onal Scientific and Practd.i
Aspects Of Sustainable Developmesntt$ f | dzc O 6 RORL) | Odz' W,
29thAnnualCongress of the EAES (1 0Otef] dzts
- Scientific Col(lleec@ciGon Ygjlan tve r c2o0m2fle ;

- 1 Internaionalen WissenschatftlieRraktischen Konferenz

AMul tidisziplinare forschung: ( pen § gze
bomlsts" w, 2021) ;

- 2nd I nternational Scientific and F
Purposes in XXI Cemrurye (&' ‘'lIsdz, wz¢,
- dz0O Iz Giste &C Is d y dzd ~ Ctsdzetcj MO~R , mMd &3 L °

B Y dZOtetsH dztss EZyoOfylss

. cujiBtijlduyd kO f§wOSkkdud ONMfjiSlsd
(f*9"9, LVLELO O, 2017) ;

- S kkzOd df fteBdj g MzyOmds’ 5 ekt
LEO O, 2021) ;

- cl BSwwtsMWvegdzgj dzdz?" E cOdzeL® &BiHdydedrn IsC
LSO dzO, 2020) ;

- cfjndude kO WYOowdkoyjelsduyds dzOECd:
BO2Bkld sese ( rde fs, vCtEO d&O, 2020)
- &Oy' BdkOd dzdn L6 LHOT, CwdGtej MOR, M
- 24 10 LH n' toktgd & oS tda®’, dz@ 0(18J . o

- V16 LH CtdzcftesClstsdzse 9 vCtO ded (s d
- Ok Cifiste@C s ydedrn S sdaW jtojdzy' Wrn HJte) O
- s 2yoOmdzO H' O desMisdydz® IsO dz' Czo Odz! dz
2019).

I kedz SOfMmitzsodz tojL bd kOIsd H dif)j tdds OA
fed SOY' WR, LsCttj®O 2 CtdjSlsdedd B
fMisOlsj2 o dOkSsoadr WORsoadr xkttdOdon,
WOrtsadms ©dHOdZ LEO dzd e, 3 MmMlsOkls’
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Science,|ikl dReEOBKEdEE Jdsdkdz o dH Odzdz ¢ to!
) Iz to dz0 dzO - LB tedzd O IO BOIjtc' OdzOr- L &
ftcOSIsdydedn StdWjtejdgy' 2, L dedn 10 ° dzts
Cted mMdze BsH J dz .
tbtckCllzie® 80O ts5BMOEO der Gyl Bregisosy '

405fMsste dasBBslsO & Misdl! Odslsoy' ¥, L&
ofMsky, Ghdsedkz yYOmisddz, i GYE d@OHOO Is-
Hisfdz' W% jedgdzm, d2' 9 MOKBsMI' 2ded s HEd HYJ
slstcd B3O dzd n 64 L dzdidh ®dsC @, ftcOCIsdydz tc
oS tstedMlsOdedr HYyjttjd & kjwOkktd, H s
BOds ZC Odsd kO 109 kOBdJy™Y &&d. ufdBES o
& kjtcOktcdz§RC dityq deadi ee@ls g dzd yj ¥, wW<3B
flstsdzS 07 .
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tdrrwf 1.

LUCrrRACT(VAWBLLT O ¢ 1R [ dywec vl [J oy [t
tdr? 1 tfr1JrRuvsuv mwtuvtgwyrfw You[[ J1L

1.1 1jwe' ' MmdvesfjteOoy' 2d bkNC zOH dj dadz"
1.1.1. 1 ifmMfesdsyd fMis: he' o OdOMstemsL
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h € tcdz® dets to d yw f syd dzO‘ Is* fmw ol HMW Is ts @At
o' HCtdo O Iss Mw dzgO h C' tc°

sdhCtso dested Yy ‘ M ZOHdd 3 ~ ' GEztca
dz' CZoOdzdz?y SO ftotsegdesL L Odzj 3y Ols: 9" H MmMECc
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Yy Ofmlstsls©® o d dzd € dzj dzdzw Cdh e ro " detstclf
OBHEGW dOd ddittlfj gRysLs ¢« Bizj B Oc Ots § ot

ssyséd Ltstekz, OE L IssyS Py.L stez dz' CkzoC
1 " mMdw s J Oy 2 dz Cdh ¢ 5885 %datdztdrd Wy CfiglSt
dztsted y . 1 " mMdzw s J Oy 2 dzj m<¢ dzOH dzj dzdzW

tcsLodo O Is! fipuzstf * pde - s&Y j 6Oy ' 2, s j O
LORotste 9 Odz' Cdh ¢ SO esfstes’ CdhCBo’
| Hddets® L OCOd dzsfted2 v sts” € &zOMdW ' €O

dzi ZO"* . 1 cOCIsd ydz n tokztced CttdMmilskzs Is! fi
Jfgjdazv) (1927. stsdzyj deseso © (1957) , U .
(1986)

1 G Hdzes L HOdzd dsd dz' Isj tcOlskztcd IstsdzS 56
o' dzt dzz Y tej o daz 32N dzdudpltc j Lz Y20t sy dzd
9 HGttdoeo O Is+ Mw ) 24, 3% odf OHL9,H0,[97]. YJ tc
| d sOdzt dz' Mmls ftcd tLodlkt¢lk CdhCwseadn dats
fjte' SH' G &OH ), D6 ,95 ctsMmistesdz  j o' tSH
dzts te d-1R0,008 0 , 0 %, fted odmMBsCdn Is8B9086CIBY € s
{ Mdzse dz2' ftedudded MBJ ebtsdy I tesdef M mud:
MddzHtesds BOdz! dzzlsted y' 9 tsH dats | dzdlA& st tsdr'C
dzj HsMIsOIlsdz' Mls:, Cdh ¢ O dzj HEMISOIsdz Mis-
YOMIstslsO odded Cdzj dgdzv L tsedz hdz' = SdhCts
ZO ttec OdzOn yYjtej o des’ f stery dad dzd,, (L2@ 1HIQ) (
2%. 9'H EM' 7 OBHGAR d&OM dd- fjteOy’' 2,
L n iRt ydzs®™ Itsy¢d Lk, LOE ° L Ists
) Odze zsBso dz' 2 @ d&z' s tcOlskzte’ zO02 yofmls ' !
CzOmdWw CO s BOLE' Is! yw ZzO OdzOIstsd3’ y dac
Bz HsBlEZ) SO JjIs' sdzse® ydzgdrm r OOCIs] tod Mlsc
]l sfzdzw tedzts® € dzO fipdhginzD al. ¢ (88D dWis CeOQL" BV
2O jls' sdktse' B destedy' : sdq | g tc@d ts A "le
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CdhcoO), Isdf 111 (ksefmsO ¢dhe¢oO) kO |
ftsRtSHY jdedz2v) [100] .

[Mdzso dzi L Orotstet 9 Odzdzgy OBB rn' ke ' Y
blsostej dzdg® S dh Ctsots'v OW] dfls lydidizts &g, 1 0 T]d.h €
9900 Ist Mw diz Ozl dzjtsdeds”) B3 d3 L On o Stc¥ 9 Odz

Mm' telzted' ydzj wilstetsejdzdzy f 5h CBSHY J dzdaw
blsostej dzgdz? Cdh A®B8¢n st p'j tPskte' * to
CdhCtsoadnmn destedy!, Mftdyddei dzdrn =~ tckztec ' 1
LOd&Zj Y dls'cOB! B2 BWOCIste' o, &% duwdsdPd d
N thkied' 9, dsLtdEsd's kO MS &OHd M o
dzj stsydets tosBdlsd kL Oc Odz' dzj dadzw htsHts o
ftesyjHkted odCdzdSOsIs: B' dzr M j f tsdOSp d dac
[106].

[smdls: §hdte) dess feduddess SdhSsod
~n9StesBO [ 106] .

Mmicts dz' Y dz' L Of Odz' dz' L ORBBEGY o OWARY -
dzd MY J ydW' ydad 2 s Lisde@®,C S3HoyOddsts> § tod yd datst
Cdh ¢ tso d 7 [LOFS[LOF)jL09].

ltedudaztsto dz' hdz' = Cdh Ctseadm dested y-
Cdh 6 destedy’ KOSy dzOLdo O ls! L dzsw ' fiyy
MdL sots’ twedsdtd CdhjuyddSo L Oongdy!
ydueCbduedlzs yd dstthkOd &z ¢ odddkdz 50
Stedzp, Milsotstes ¥ yd L tso dz' h[dk0], [hll. o dzkzlstec’ M da'

[Ctc] d3se  f totsB dzj dBtss odzdo fHtosdzj dzj o t
~tosdz ydzy LOYOdzj dedzy L ftscOdeddz ftetsyd Mtsc
sO0C0O CdhCtseO® destcdyvw, By J i teislr o df IS dnfg

fstsd3j dzgj o ts¢ =11z C o Odadzy |

] Olstse' Missdzse * Yydzgy HtsMdz' HY j dzdgv IsC Odzd
csmiste L OfOd dz t6j OCy' ¥, sCte' &g f jt
1) Of Odz? dzd?2 fesydf, &syd BRI MYftedydds
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WOCIststeO: O HAZzO fiftgidtdody dzdzts f Olstsdztse* h
(Hdo jtlsd S zdzwtedzO rotstetsB O, L dzsw € ' fndazj
fsh CsHYy jdzdzv d3 ISCOdeddz Octej Mdoadedds S dh Cts
wdzh * 6" Mssf Otsdztse ' ydz' L dzOr"  HEd, KOC
OBts roftstetsBd §stetsdzO, L dzsW C " Mdzay detsotsizls
dzj Ctetslsd ydzd 2 ftesyj M, Bsy 20 o dL d&zOydlsd
Il qwedzj dgdz? W' Mslzdzd ¢ Mistsf Olstsdzse ' ydats L
' mMdzw "' tektee ' yYydesects dz' QY o Osi@izw ff tse@d Wa doHZ
wdzts H " delstc OB j Oy 2 ded 2 H' OG dztsL fMils O¢
o dwedzj dzd - detsted y' . 1 Odtstetsy j dad 2 L to" L
ftoduydded destedy SO f dzOdzz 9 Odzdz =~ ' ttlztcG
IsC Oded dzO@ dz' € dedsdz MW dzWrim Bd3 te & dz@C M j (L OL 9«
9 dHOdzj dadz” d3) , dz' ¥y dHPL dzsW ¢ MdzO Is ¢ Odzad dzO.

ltesyj m dz' € ko Odadz” CdhCsadn dested y*
SO Mmdese detsc s 11400 o ek Odzkdae y flzj dedzv j Is' s
ftoesotsHdlsd §J wiH dzlf R dz@ ez@rdzdz 1 tc Qo d dz! dzts &
' CzoOdzdz? L O HBYBSEBE dO2 dB3j dz' Octej f
odBBtekz d&J ssHE Ctdhj o Oddzsets yYyd ~ " fte
BOGOI! sn WOCItc' o, sO¢dras WwWC IswyCOMIs!
JIs' sdzsg' v IO EMS dzOH dzj dzdzv , M ed yd dzj dz
dz" S zo Odzdzv dzestcd Yy f jtcj HBOYO dz' € z9 Odzdz
h ¢ ted, L dzj o SH dzj dzdzv , tdeW j Syt 2 de z ) € dz(
o ded 3 2 Oy " das’ o O3S i Musthdisp dedfds di< G-
1 40 sHO9 dg Htsfpdz' HY jdadz?" HBo jdzd JWJjSIsdoe
[116].

wdzh § Ctsdzfmj tco Olsd o dzj dz' € z o Odzda” o ¢ dzt
LOCtedllsw dstedy’ , OS" w¢ W' Btod dats g Mz
it " h dzBMls ' Ore ' o dzj odMmsCd2. I tsded oMy
fOy' ‘“dzs' e L odMsCdd ttdLdStsd [ 113] .
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[Mdesodzed i3 f ted dzydf sd3 -~ ' aclzHe@ dzjpaeye Jsdztstc
9 " HH' &z ¢C€dh¢d tOLtsd3 L detsted yJ [ 117
FtcOY j desects Cdh C tso tsatasd yfj ctagjCdisdd)) dzls ® o Codiss
Hdo jtelsdSEdzv tcdets™ rRotstctsBd, roBtesBd sStots
1 dz2h cOHdCOdzr dzgj ©dHOdzj dzdg toj € tsd3] dzH Iz
fzrdzdde [ 118].

[fjteOy’ 2dzgj dz Olzaz@dzihzy tcgeidzls j WA tcod Y dz
e’ L dzd d3l tod dzj j Wi SIlsdo desfls” Ctsdzinj tco Olsd
B HIS OB dzglstsL des’™ Sflsddz' L Oy~ MlsOdzz =~ ot
L odMm' yjdede" s Oy jdesets o' HH' dzz S h € (d
sy dzdes. 1 stedyjod?2 ' H BydoOOslstdd dadtdz
OHGJjL Bd' Lk O MOdoy' ' . Il dH Odzj dzdzv o f
OdzOfMlstsdBsL " 9 k& d3j 1 OnR Ydlsls' L HOIsdzd = , l
L dzOyj dzdz? Hdzv EZMYy " hdzsegts LOGEB" dzdg?y SO L C

1.1.3. 1 ' 'fMozvsfjteOy 2d&0 jojdswOy' w

(o dt@syl myj sy te] oddzdzdf@Y Sl o tehfS l&'d usdads?
yjtejodts® Mls' &zCd ' Mz &OfOwsksd *, o
oL jtod3jIsdL Oy ' yYdtejodes® ff tstotsy dzd dzd
[120. A ] tHdzj L dz02B " dzr b dzj B Sl fz@dzd ez B i)
wej Lbkmlst' WO 2y ok Dj,t2) Hdz Sdikz) § Oy
[121.

) v s j Oy’ 2d2  joj dzsteOy' - Ciggsiolsizsy
sO Mifldyds . ! ' H OMjflsdyudes® jojdidstcOy"

5O odBfesBh 'dilz dzOL tsodz’, Odzj fted o' Hfpkzlsc
cOdzsots’ " dWjSy' . wjfbdud® jojdidsteOy'
ZOG dzts* dzdzv d@3 tOdzd OBt olststeddzdzed 3 Cod

fitcdlstd k. Aj2 ttLftH' &bitsigs dd2 dz0Qa
&' Cko Odzdz H@EME' §Ostsdse’
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1 02 yofmls' hdddd WOCIssteORRd twdL dS
GJ BsHJdOA € O, f " Hodh j dzd 2 o dzgzlstc’ M dz' 51
G fsfteslsy  dgj d@3° v, Odzj 3" v, ff jda®qH " dzdzOL
3" Mmyfgtote d Wik QE Is, stV 'C dzd H s ¢ t5 &0 tzlz dg s’ jvpdds "¢ d
dzj o ' 9IS CtiAtdad@D € todf® s O tc s & O dpdlt H dz2” * ¥ L s
ftedyddz, w<C¢CO dO2yOMmls' " j odCdzdc O Jjoj
cOdzed. [122].

10 HOdfdzdH Ooltstc' 89, WOSCIsteORd tedL d¢
tesC " 9, dz MIsOB " dz! dz' MIs! GG j BEHJZOB ¢ d,
dzi " HE ZOH 20 B jtOYy"' v, " dWjCy v tcOded
ASA (¢dBBjtedS Odem € j Istse Otz Mis o OB @dzjHiEdg) L
sf jteOy"~ d2O Issofmls" 2 C¢dhy' . [123].

[ jRrOds L3 tsLodlsSkz jojdadsteOy" ¢ dzO
LOoaYHd HtesratsHdIls! MmMlsOH' 8 ' Hh Q' todats’ .
LOdzdh O° Is+ mw  dzj § sd3" Y4 dets® Hef'sCdzj M &Ofg
ftsodzO joj dstcOy' ' w [ 123].

1 d Hdoe dzw yd fiy! dzO Is j , h ts tc ts dz- f s
tjf OOy’ 2dedn fesyjm o &k oddedC dzj dedz’
fezedz COYy" 2 IO HEtsSMdz HY j dg 0 Mz yomdas
dzj HsMIsOlsdz s § O] o Gydetirs yflstsmbkze Is! w  tesL 9
oJ dzlstcOdz dfe ctedy |

Mm' tektee ' ydzgj o' Clzo Odzdgw MC zOHdzj *© W OC
Yyom LOodzdh o' s v tMisOlstsydsets daj o e’ M j dzq
o dded Cdzgj dzdz j o j dzlste Oy ' dzd hftsts cjcy vwfipddsd’  IsdzCin
fOtsegjdagjL yY! tsegts bkMSE dzOH dzj dadz” ftoslsj ¢
tesLodlsClk, ' Mdkts e wWLOd L sy mMsd3
s0¢, fted OMijflsdyds 2 Wttt YyOMmlsttse s’
o (ifdzlz ¥ Is ! s j tOIlsd o dz' 9 IstclzyOdzdz" , w gt 9
MOdzOy' ¢ tMisOdzdz' - sty * plE@L-dzOM g dealzy yBtoj L |
fMls' dz2¢d. ltwd Miflsdyde 2 Wstedd yYyOMmlsEsots
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&' CkoOdzdz? &3, L OfMsshs kClis'o Ozsk j de'Odia] . f) @
wedn odddSdkO Omjflkdudd YsttdO § o dat
odCtdze 5! dzj o' HC ZOH dzj ©ff jteOlsdo dzj o lstst
Jo MyjtesoaOdzdr BtecOdz 8 IsO B jtej ) dzj
Hte j dziz ® O dzdz® Utg fedpc diafs,” o ofsft” uJd dzdz" dzd & t
ZOf Otslstsdgdzs’ t©Oded L kh do Odzdzg? 5, o ¢ st
hod SO BjlssHd ESt' §dzj dzgdz? § jtejHdz 57 Yy

lted odded Cdgj dzdz' Jjoj dzgsteOy® ', ' tokztea
&' S ko Odzdz OB Hz® btz e ez E 5 § BB Otls &3 dzls

Il S stedMisOdedz B' tsdztse’ ydedt fteslkjL ' o
jojdadstcOy’’ o " dW CsoOddR bkdise OF SO
& sjtOlskte’ dzj BO' HEBSOL'os hHE 2BEB
[127].

1. 2. dlstczCIskztcO, WEdl oy’ MY & dzkz y dzt
tejf OteOY' 2dzd i Htesyj MORQ

g sz ydz© IsC Odzed dzO@ z02B ' dz2 h f tsh d1
Is € Odzd dzd . it BLte" Ldav s Isi : o dzO M dzj MY sdzlz y
Is € Odzd dzd . 1l dzO fdzj M sdzz ydaPkz ~ I8 S® dzd stz A
o 5 dzts € dad Myls ts & dzj sW tstcd3dzj dzts 5O h'odz dzts
M sdzz ydetss S Odzddztss . 68 fEESC o tsds!

5C Odzd dzd dzOdzj 3 @ls2* :Is ${EpYEPHEY yadBD Is ¢ O dzd dzO,
ftesh OQteCd o3 3 e OdzOBRBd, 9 ) 56 tdctisa tsdAS fripdadOR
Zitco ' & O YUtttdkz' Mtk Ot dzi' KOst
My sdzzydze IS Oded dzz L Mo ji yd jOsief Soijordftc dzir ok
shdso s Ctosotslso stedzgdn SO dz' BW S Hdzd R
' ¢ d3i[12B.dzlz

#f 5z Y df@zOs SSTdetf dzt © o' L desRBOdz Isdz' Isd{
5O "' dz dzg MY sz ydzk € Oded dzlz, ¥ d tovsd WO s
M sz ydz® IsCOdzd 20 o' L des BOdz' Is dzO, o Mmw f
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shdztso dzd » ¢ tegztsalazEzis tc p Ytso d dzO, { GLiszs, ¢ daOf) d
toJ yso ddzO SO o9 tsdztsC dzO ME dzOH O I ] o ffiad 13O Sy di”
Stcc Odzis b iy Qdgwd dz M s L Of so dg® ftosd3' 4 ¢ d
[ " Cdz' sddzdzed?2 dBOItcdEm o3 Misdls: Isted sf)dat

1 MistekSClktods B' dSd (SB&OEj ds, Jj d&zOMmlsd dz
T ffjy Odz L tso Odz B' dzC d (W Btotsdz] & Isd
B N Cd sdddtsdz BOteds M’ Mfjydw’  yds
T feslsjscd $Od], 't MCEZOHOs ! Mw 'L ¢

B ' d4229]e
s jy Od LBoOdtss yYOmlsddess &5 %S dz Isq
Bj BB te@@d » CdR tshkzls! k' Cd kddd Gt

sCOdeddzd SO Cteso' . Jtsdd BBy I! B
5 ¢ Odzd da.
10c¢0d d2 WhkdSy' ~ & yCdz sqddedesc s OISt
T1jtj kyOfk! bk fsd ¥jcoy '~ kO
5 ¢ Odzd dz.
TuC sy € Isddz] .
11 " Hbted Bz WYsttdkkz Sd ksdd ' W stdz t
11 00 IsC Odzd dzOds ) J1OWA3G dzts® o5 y dzts fiy s
I sdzsC dz0 ¢ ) Hdd B hdsedddB @i

3" Misdls! mw o 5L OCudh)dsld dzddsstelgkz sFQdzSa] dedn- . |
ftcdmizls dz' Elvuadh 22 Isi§fOstalf dz' . s dzr €' fMlsH
9 HBBKBGOYO' Wkdfy' ¢ O C&OMdW ' COy' & ¢t

SBkzOG j dzso ' o tsdsE dzO: o j &S, & ydz
wg! LOBj LY j ykze Is! odmMstk & yd' Mmis: dzC
L dzZO2 H jdzgsalds 20 'h fdzn €' 2 Mftsdzizyds 2 1€ O0dd

t dIsd ¢ kdzv tcdz o 5 dzts € dz0O: Hj &z € Ols dzg' Is t
CBdzOej &gz Isdfz 111, w gt fJted mtej Mdats L F
tcjiIsd ¢ zdzwtcdz 2 f zOMmiIsd dzy° BOL Odz! dzts” d3J
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5SS Oded dZOF.C QN M€ O, €' fMlsSsod?2 &L EC,
[131].

[ ZOMIsd ydz oBdss dO: ktdl' tsLcOdkyj
w gt LOBj LY jyks Is! tesL Isw ¢ dzj dzdzv sO o' H
LdzORsHdls! MW o OSHR ISC O zBD, ¢ 1wt Disd
[132].

268 S©OM ] LeBLEdR Isd W'L' Sdsc' ¢ ffs
boOck &O ©' Ld Isdfd CtdOcjdz, w¢d2
B Mwis: fw o L OCd Isdddkskz &OktedC ' .
StecOdz L BY S k@1 gg@l 1388 Isdf' o |

sdf 1 : doO2fshdtejd hd2 Idf; ¢dkzytd:?
mMddzd, dOlvwelkz SO ttsLlswWeElzo Odedzy; & Misd Is
tczByjo' 2 BCOddd , Mkzatydozdwva, LOOWL CC

sdf BlLY ) Q" Mls® 2¢" Mmlis! Hts Isdm¢ iz,
' Odz' desodrn rRtewWh OR MEedzse' 8 ' i Y~tej B

v d fll: LOBJ LY Jyk’ GdzzySz M IsCk H v
CeRf sdz] dzlsO toj sdSEdzvtcdzdm O tSdzZSCtsdz, WC°
we "MCO SO Ctotso wddSfipdey EfbHjiddegdc." 2 €' dzv € s
LOGK' dzdz? tcOdz ° 9 ' H' GO totsd bk .¥Wstedkze

sdy | V: m' s, wWCO LOBJLYJjyk " HI
fsLOCd Isddzdzse s d3OIsted € fisa], dzC zls oG ¥ O dz! sl

90y dzdotsEts CHisdaj dzsO zdtetsC, o dzkzlsts’ b
10 0d d2 S sqded My szydes’ IsS Oded dzd !
Ondfsydls' o, dj2¢sydlk' s ' bkkydds ¢ d Isc

uddzsjL S dzOGj gz f syd dzO' ®Ed@Y Y juf IsdsH
ZOdZys ¢O o hsteMisSsdilz j dzH 5§ &zOL 30 ls d y dats a3l
fosmisselk. Aj2 fod §jfsdudd?2 &Odyy ¢
¢ dzOH O' Is! MW-dzOdzy® @'ds W O L ftsolststes 9 Odzd d
O dzts§ d MY (X2 fytalr' dzL @3 dz136] .
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1 Odzd €d Htesdz dzz -tk@dzydz'c1Od datz® H @®dg'S ING
Hsf sdisetss L Odzjydedmr ©' ' H 9" sOd3 dzgz © G
WistedBzo Odzdztr MlsOB ' dz dats’ MlstekzSlskzted. r J
f stelzh J dzda¥ G' HiesC Mddz¥ 9 Odzdzy ¢ IHfditscYitde ts ntsfd:
CsdOCE j dzgz, MlsOdelz,13% ' HEsdBEets wC yddzg O |

[ Odz' G' HieBSC M dz' s Odzdk@dzy ¥ dzOL d d&f * H €
cdz' CLddz¥ 9 Odagdzs L HBSHO9 Odgdz" &3 o zG dzj & 5 H
HdMEzdz W' Hdzd = ‘ oBHz) 9] n L 9 0 wdzCdzp¥ G @B 07
Zlso sfes’lste” 2 dzgz My " tcOdz! . [Isted 3OO Mistelz
4w Slsdegy Wstodslzo Odzdz (Blstc’ 2dzes’™ MY ©Odz
sMjcjdjLlz SO §tkh jddzv 13§ dzsjL &2 € Mk

ltecCtsdzOcjdz s @3 fjtjdg3 hO s+ mw )
J Syl . l slstcOff dzv ¥ yd z fsLOCdz Isdd
tetsL M jf dz¢ ° K gy " G2Osd2y ' N EZlsewster ¥ yd Isg, b
sttt ¢ 5 dZzA@dsjsdits®.ts dzdzOG j dz2 dzj tetsL yd dzdzd 2 |
CLh jf dzf Bzt . e sSskzOcjd §shdds " s
d3ts dizj RO dzd stetstf 5C tsdzOG j dzalz h dzw 5 ts d3 ¢
' HiesCMddz' soOdadr LOJM S &8 &2 Lz, M ts
W Bted dz. 1 s j toj ydaj Lhdo Odzdz?" L Odzdh €' o
LOoaHWECd LOdzjydetsd3sz o H 35 H tz' @ Q tc tiptEasAs
W' Bteddz dzOStfdquylzsls! mw, Elseo stos 8 yd Is 5 ©
ftoesHESCIstsdG, WwWCd2 dOL do O8 IKI89. € sdzOG j datso ( ¢

s sz ydzO IsCOdzddz@ o ¢ tsdzlz’ tc' L dats &30
MistczClskted, tBLISOh ko Odzdzw IsO LOBjL Y jyk’
1. [ tfdsjtcdfisdz’ y dziz
stetsW ' ydziz
t 4 OtcOIsd o dzlz
| sd3j sMis Olsd ydzkz
tdokzdwisstedze WkdSy' " [140, 141] .

o ~ W DN
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] ' BHjJG®BOHOY W CtdkzOcj dzz, BOws jtetsdy W
oLO" iBBH "’ W' BtetsB dzOMmils' o , BRBOCtesWw OG " 9,
Codestetsdzy d3 " Bz dzdets™ IsO | daB 6 &jcdelzdztst s Mg i
sdtcj slstesf dzd?2 cBtedicdz SO § OtOIsdtc s’ H da
CsdzOG jdzgz IsO fsMmddze 8 Is! 2tets 5L OCdz Isdc

wdzm kz dz' dz, MsBOIstsd3j H d dz, Odz? HisMIsj to
"BlotsL z9o Odzdzr Mmistetsdid . vsdtss gy ' Is @J dzlés
" MsCOR CtdZOGjdz | Isdifkz O tMisj st Odz A
"BtosBdzOMIs® @ [ 143] IO HdWjtejdzy' ¥ o Odadg"

vU 1:{ON toj yjflssted o C'" MlsC B " 2 Is €
sfMisj ¢ &zOMIs" o sO thmisj s d&ZzOgls'My, ' © 't
B stcOdz! desets C dzOf OdzO [ 1457 .

t dGJdzj f@BYI dgd " HBEzo OB s’ Mmw dzO
mMke ¢ dz' Is d dedzts 3lz ¢ dz' Is d dzdzts o3z , Is € O dzd dzdzts o
fteddzydy Ooltstcjelkzdzvwy' ™ ydbkls® adn WEde y
o dzlz Is to ' N flalzds'C fiz] st dfOdRESubiy . Cdz' Isq dzdzts’
toj ¢ j dzaf 6 @1g O BO dzdzj tc ts L d3datsdp¥j dzdeydzlz I€ te2" Nsdf dds
Wistcdsd B ' dz! h j dzdgw ydmd dz2 datsfls (' 4t dz
Fdz' stcOfmMlstezCIskzte SO "7 Ctdiftsdzj dzls’ o . [
stecOdz' 9 ° ° kdz o]jtmOdz detste [ 141] .

L BstcW s jdaj L tcj GJ dzj tOYf ttsdd f 4 ‘tcddwyt
HAW J to] deyetssy' sy jteh s woLd My smis
dzd Hd W J t6j dzy’ 2 59 Odzd ~ (COBB" Odzt degdn, T Mmlis:
fsfjtedHdzdC " 9. 1 "@L d yodgs dzs ez ¢ € dz' B d dzqd
mMfJiy Odz Lksls: Mw [130].

[ 4 6Jgagag @ fesydm tjelkzd® s MY G Iz o
dzj tco 59 d d&3d ' WizdeS y' sdzOdz' ded d3d BB3j = Odz
tej Odz' L ¥ s+ Mmw E Cdz' sd dzO~A ‘ Is ¢ Odzd dz0O
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- Bedes S dzs dzOdzt dz' OdzlsdIls’® &zO Hts Col | agen
dlsOlsdmisdydz' &BjlstsHd HESMdz' HY j dedzv :
- MsOIsdMmlsdydesets M sMmisj toj 3 J deda” ;
- 90t Oy 2des’ MsOdMmMisd < d;
- Oty dzv y' 2 dzd?2 0OdzOdz' L ;
- BHdsW OC Iststcdzd?2 MiIsOIlsd Mils d ydidl202@zkQ dz cLO
s MisEdFOHECOIs.
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2.3.1.70c0¢ dtOaZsdesqdd]lstedydz | 740
" dzmstez d3j dzls Ozt 2 B lstSHG HisMd HYj d

rdv  ojted¥' SOy ® kO By &d fskfjd
fOy' ‘ dZsOd HEesMd HykoOddr Cckf fosofs
sBMjyjd . 1t'fMs Oy ‘dls'ea odd ©d o0

Hsf st s tesMmMistsdz’ elz. [ OME ' d&zO o dL dzOn

[ dltsHdECO Y dz€d 6" ffjtodigtse " dzt desfmls’ fr
BsHdW " €Oy P.8Beigthon et al. (19
1 fOMmMdodzsy HYtwdojHjdedz?" o dzdStsegts f Odz' yw
2 f OMmdiojdtgj tetsL 6  dzgOdadzy d3' L ddzyw CdMmils® H
3 9 dz' Cls! so bR MEAddS® B dz' h |,
4. 9 CBdz' dedgsipizts Mliz0cAZE8O B d2f M
5, bttt Odzdz? HBAZBdY B § Hdizsecd §twd dzOn
Cdz' dzdzd &3 Mk e dzsB O d3( .

SBY O LdOCO ty' de#dsUs! B)®-&z 9o 910 H B @ thz!
o' HfMzlsdz" Mis! & -4 jozg d3t€ ef 2 iz’ rdetdaifds teo@ », Bd&f 2 Mk
91 ¢ jdgj eOdz' L H21B.dzO W tstc RO

Ajdetslsd f s O CXdE dz' dec | . Hdzs9 2 so s
1 jtod stsdzy’ dzts” (2013 t.), odSCpisd Mis g & Oa
&3' Misdls! -¥ § desea d&zQ& OB dz. 2. 3. 1. ), w gt f L 0
Mz BGOtcdes Bz L dzOyJ dede' ' deH j STz O1, 92 4 Oy
[213].

v OB dzd yw 2

ANj deBlsdf so O-h HOdzapdz’ fee | . szt 2tsott’™ o
1 jtoj Istsdzy ' dats’

JLQ@f d wdzH § €M o dWw g
4Bz 5L ~mte] BISO 0,87

[ s w 0,83
] dzsmC tslstsf * fMmls 0,69
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O s BOdkZ @~ ©sLadlCL 0,62

lELT €O CGtelkzH dzO ¢ ¢ 0,51

tddzHicEd ¢ § ] s ' o 0,39

[ dzw sy d¢d Mzt j de o dteOy J detsfls” 1
BsHW ' @Gz &2Odzd vuv. 5. 4 d3ts dz! sdets ods " Yy df' 2 OfC
MddzHtesdBz 1 rev E hCOd sy’ dzgs ¥ Iss qpw wQ
Ceydesdgz L wCeddz fcdmots' dzg@ § jodzO € dz@ €
BOdz' ® Hts 8 o' Hitse ' HO dzj ¢ Qigdelzs )M ls zoff" jHdz
16T MJtej Hdz! sz Miskzy J dzg 18w ) € s5MIsi® Is WS Esdgs iz
fiskzq j dz¢ (odwO)j dzO 11 6v)

v OB dzd yw 2

[sHY ' Ctso OdzO € dz-hdg' OuHRD L taigSdd decd tc Oy j dzt
U. Y., uwdisdz detso s

[ Oz L #jtojHd l jdzd¢ '
(1 BOd (2 BOdzd) (3 B Odzd
wdzH j €M d§ (¢4 SCBdz 5L t d ydHde dz
(wfuv) 018 [C' WM Bdz-tsyg |y tej o dats”’
dz' 2C sy sH "  Bdzg| [ Mdzv 5§ J 16C
HiWstedsOy' W | |0 j dastcOdz! dz
g ff dztsh j dzdz |} dzsC sylstsflll | |Jted 3 O & [ 7
MG dzg f " dedz| |Miskzif j da¥ B YatcjBJ Ol
Il stolkzh j dzdgy |[dtcOm dzsH OCIsd | |1 Oted € 5L dz2O
cj WteOC Yy GJ BZictes 2, :
o' Y H S h 5 f tslste
(3" s " w, ' ke ' ydzs
Ofmisd e &3O Is d dz' € zo Odzdz"
Odz' L tsd3j Ist
z G todz ] " fjtedidsB " dzr { | & d yda
(ssdz€ O Mz ¢ dzts Beagtho ) | Mz e dzsB ' 8  (
f° " Hh C' todgf |al, 1999) B'dz h 2 Mmi
M Is¢ 0O, dz
o4 dzd € O ¢
dzj o' 9,
ud HJT G
f dzv o3d )
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tsy" dO| |[Ltdx  ud'tdeed 1 dojlsdS zd
odcdzvhH" ctedy ' zdstodz] | stotsy dzd Misd
cf Of " tetsfd Istc ©9 dzj dzdzv ,
fOf jtoclzeé 34 6 OFC 5 dzts dz,
Hisdz' ntsf' & d
dnddz dz' Mlg |1 JteOy j dzO l esdzOf id
&zjeSCtsets | [MistcOB' L &3, Of |MilsOIlsj odn
fddzy o, | o df OH" dzdz"
Cetso slstsy(d ¢cdhcd
IsC O©dzd dz
] stelzh j dzdzy |1 Oted € tsL dzO wdze 06 " dzOy"
MmMittyjotsely (6] BBstes?2, 90| |[LOatsIs,
f tcso " Hdzis oL dzslzls o tstg
[ Odz' ‘ ANzdz€ y' 5dzOdz' ( (A EZdzC y' dzOd
sLd&zOCd & f stelzh j dzdzw f stclzh j dzdaw
dz' dz' fstesy dzdmisdn| [ stetsy dzd Misd
Istc ©9o dzj dzdzV Istc ©9 dzj dzdzv ,
(cOMmMtetsj LW | |[fslstcj BE® Is!
tc J W €Ay, L ¢ (Utslsts;slzac
fd dzH tc 5 d3 ftg | tolzted ' ydzts
cdhed, d3d |dz' € Iz o Odzdzw
dzj o JtcOL Cts9 O (UJUlSCfI{dZCfQ
Istsh t5) JLBWOG' Is,
Or OdzOL ' W,
C OtcH ' Is ts h
l jejltsmizH |(AkdS y' tsdzOdz |
H MW &2 deS y° f stelzh j dadzw
stcOC sz (1
ytsoyso do ' Hdz
Yt ydzsg s d3' |
Il " Hinkzlsdz i |&f dzOdzr detsff Ists
&ZzO h C' tof
YJ toj o dats’
¥ detsC L
9 OdzOd3dzj L
stetsa slsj y ] tsdzOf Md
f' Mdzwfsdtyg |[¢dzOf Odz' o
g J teH
l jdzd ¢° sL dzO
1 dz' dz'
4z 30 d z 30 4 z 30
| OB tstcOls tstc dz Hisfmdz' HY j dadaW Ctotso

g
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ZzOB BteOIststc’ ° [V ¢1 Oy’ BdzOdzr dgd?2 ' dzfmisdls kz |
dB3j IstsHd ¢ Odzd .

1 O O0dz' @aif?2L OUActs 9 s OOz L. MmJjy' ]
OdzOdz' L Olsste’ .

stese HMzW o dSEtsdzOdzdz? B ' Bm ' 3 YdeSGE BB H T
zOIsh j , L dz' €I s’ 9] dzd, oS tcdmisse kz
3,8% wsLyddz ydkstcOlskz doltcss ' B¢ d§ OC Iz Hzid
f dzOL d&3d , Ctetso yYyjdzstedW zeclzo Odzd fted 300
~roddzddz. [ttdd@zOdzz § dzOL @3z tetsL §f sH ' dzv dzd
F d@stetsL ddz dz' 2 COd3j t6°2 41 tA[C. Is juls jitp §iz0Is Iz
Odz'" CoOlstso Odz' S HPOD Y], tdsjLteldtsdys h o Odzd d
LOL ¢ 9.

1 tsat &3 ydz fsCOLdzdSCd f &zOL &3, hts o

B' dzts ¢, Odz: B kzd3' dz, O IsO¢ sy md utse d dziz,
(¢ dzd uv) 2 OMmMYf Otels Ols O3’ dztsdsdsOsENd | delte Ardzim {
(1 40Y), ZOCIsSOIsHj G HtesG J d&2OL &2 ([ 1 1) , 0

Qo lstsdBOIsd ydes Bz OdzOdz' L Olsstc

v sy dSd MmMsOdkkz &jkOstsd L &z 0ftsd
mMdtetse Olsy' Cteseo’ o' dz dzsets SECMY csdz' dzlz .
ftcso BHd dzsml . Big Isgsmdsniz R.Loxley (1969
dz¢s Hj? HBBBOO Ctdzyd delstcOyYy' W o' dz! dzse B8
BB/ H; L oobwL iocndasc8sN 1[2168." dgrs/ tsHf3

f'ojd cd SBLOB dscd COdz © (L 0])
Al m-ftejydyf "sz f jtoejtcOrkzdeSE dzO cteOdz ¢
BilstsHE dzjWjdskilstedydasets Isjfmlskz o dL da
TdstedHBA (Al m) LOCds yGefmw bk ktdkz,
Hd MY jtecmdzz L ©Oea dMms , “dzlsj dzipd o dz' fls w Qs
sHWw@EY A tfatej yd§f 5Oy ° &0 ctwOds Ctj Oldd
Csdzyj delsteOy' W J ¢4 ™MS ZOHORISBEO0 tsH. A} m /
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10B'tc BBOIsjte’" Oz ( Stetsea, Mj yd) Hso t
LOf Odz! des”™ tj OCy' ~, wCk C'd ¢ Sfipikiztsig 0o
tcj OCIsdo dzsets B ' iz 2.

[ dzw odw e dzj dzdaw Stec Odz' ydzts’ f Olstsdzts G
C'MSCsoadrn MbtczClskzte rottcdd odCtdzo Odz
cdz' ¢ d.

[ dz) ClstctsC OtcH " sGtcOW " W 9o MiIsOdzH Otcls dzd -
f stclzh j dedzv o dzbolaste ' N tjdde tdsai' j Hedgtg M ls * Hd md3j Is
yd dgj Steslsdyde L i3 dzd &3 ¢ OtH O.

[ dzw o do Uit dzC g s dzO dz! dets @ s fmls O dziz
ftcsosHddzd W' BtotscOMmMstose OMistesME sy ' &, W
Hisfpdz' HYy jdedze?, vy BtedOdz 9 yYjtejodats ff st

1188’ OcdesMmMlszoOdzd L O L Of Olsj dzlstso Odzts®
BsH j dz "UA201898d BBO' CSIsdodessdzse B MIsS] ¥ J
f smiskzy dzj dzdz’ ~n9oBtesets 9 MOy’ sdzOts, ts
o' MyjteOdz dzdr GL d2ZOS f Ols s dztske" dzw s s dalz@ dz
B Odz) , fMd tod H dz (2 BOd) sO 9o j dzd ¢ (3
f' HMisOo dzvw 8 Is! Mw ) ts ¥} ‘CdrdaizO dz' HdzlO ¢ datsSidsd ¢
(lsOBdz. 2.1BHOL)S s 5 IZEz figtsdsdits@Ws's o dfMmts!
dz' dz2" 2dzddz HOLyYyqdStsdy ' L &F Jsy/ 42]d tcdfdpz @ dz@ak
MjtejHdzw hdteddz® B dzts’ dz' dz'° 7 aBd3 N5 o
fzf Csdg ° 8 idz N 6,2 ' H tstof Ctsydy das ® IsC
stcc Odz' o YJ toj o dats”’ f sStctsy dzd dzd sO L OBy
HOLYdE 5% [(L y/ 6 0A/ 60 oBdg) . 1 tcd dzOW 9 datsle
sO M dzOder detsf stsL 2 H' Ocdesflskze ls! HJdMY dzOL

2. 3.2. [tdj ytgdes &Gj stsHd HtsMdz HY J
[ sdzj € kz-dzYy zgets d y dz’ Hsmdz' HY j dedz? f tetso St
LOCOd dzgs’ dhOdeBsdy OBSY ' L' sdsc' °  wdhls
IsEdsd yv 161 uvCtkO dd ' H Cjt' odady
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B3 Hd ydzd » dzO Lz ¢, ftoesW j Mste® [ sMj SO 1 °
Hisfhdz" H Y j dz Hislsted &3z o Odzd ' Mdetse dadiss
ftcOo 0O dtHddd SO B ' sd3j Hdyddalz, [ J dz Mmd daf
Ofmtsy’ 6y" "~ ftets jlsdudz fteddydfd ftesojH,
EyOflss &sHddd (1964, 2000) [216, 217
23.09.2009 t. [218].

10B' ' tc Bk§fPzbietzcs ftetsotsHdo mw L o d ¢
h Iss ¢ L ZOMlszf dzgddz L O@zstetsy zo Odadz" d3 L
sj &3 j cOBEZtA . [18 Hdv cjdsisdy]fkze Odzd”
odCsted Mis Odzdzw a3 'UzPs tB’tp' 92 0Di a(t P/MOB St Ols S te
9 Hf B HfASSIsES sz o9 dtetsB dzd € O.

VU dz20h sz HBMdz' HY j dadz kg ftotse tsH d dzd
fsdz’ ddstew " L d3" 9: f sdz' d3fs te WirattixdpitallopspBdhsB)3 6 5
fsdz dEsteW ' L d3 r s 9 9tBueInZtAlopepfiddm® infibitaP 2 (

) Sz’ Bk 65 ¢ s®%@38MP2 ®RBOs KOs LS

Chr . 16: 55477894 on Buil d GRCh 3 8. g d
odcEdWHO dzOMl§ LICRELCATAR[GRRZEACCCAGCACTC [C/T]
ACCTCTTTAGCTCTTCAGGTCTCAG, f sdz' Bl
1 sdz' BsteW ' L d3 rs99D0 WO dFOoEO -~ TelsMfs mts d3d
Chr . 17: 78872532 on Buil d GRCh38. g
9 dGcdzvHOs dzOMmis EAAAPBGCABACERBABATGGAATGG [A/G]
AGCATGCCTGATGTCATGACAAAT G, f sdz" dssteW d
[219].

] SOL Odz BH dzts dalz € dzjduds YN FE(MMP2s 2 4083tV 5 L |
G A (TIMP2), rs9900972H tsfydz' HYy ko Odzd d3j ssHisd 1 [
(RealTime PCR) . td OCy"’ ORf d&z* W' SOy f tctso St
time PCR System (Applied Biosystems,
BCdz, ayCiPsdde 2X TaqMan vdz 9 jtemOdz dzgd?2 M
#z¢), assay C_1792560_ 10 ' (d&OIted ydzkz
M¢ dZOH OdzOMw L MISOH' > HJ&OEZELOY' =~ o
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OB &z W' COy' > ftod 95 vA futs sty issidvdy 309 3 jf
HOdzd - ftotse sH d o MwTime PCR5Sofvard-(Applted Brosyatéms,
Foster City, USA)} ' mMdzv O®@Rfdz' W' S Oy"* °’ ftcsosHdo fr
odh joCOLOddr cJjd o.

2.3.3. | Mmbtdkse' yd' O ' ®Brzdtsc' fMista
ANMeOG i3 dzlsd  dztste 3O dz' dzd - IsC Odzd dz Istse Ml
ctedytsodnr & hGe" 9 SO ICOddde 'L H ' dzW dzt

dzste d y- SO Oftdzj otetsL Iz B Iz dzd HsMdz HYJ
ssf seteOW " ydats’ OdzOIs s d3" ° 1 v Jd C 3 dz
LOHEZO OYoO COWjHtod, HSCIsstc® &3 HJydzd n

{dzj SMOdzH &' 9 dzd .

r dzv Htsfdz HYy jdaeda" H' dzw detsC toj L jJ Slstso Odz
Of sdzgj otesLz L OB' .6 dBBOIjtc' Oz Y teso tsH d dzq
sf jtcOYy" 2 3 dzOh ' 2 i3k azO detizy* 1 # & k) fz@ s b tsia
sseoMissCdh CSsoadnrn Mistsd3. [ dzv HtsMdz' H Y j dedaw
Bidhy 2 M3 o' H d &g 2 he'e yd d dz °’
LOf Odzt dzgdr Ol j W OCIs' 9.

[ dzw fteso j Hj dadgw Ctsd3f dzj € Mdetsc ts f Ols tc
tslstcd d30 dzd 2 BOIsj o' Odz -dg2 € Mzt LOWdndz' odzj X
LOBEW jtoj dzdzsets W stedzOdz' idA#z8 (detsH 7dz.4 )1 " {f frids
MlsOdzH Otclsdztss By IssHdE s ftososHddzd o
Thermo scientific Excelsior AS, LOzdo Odzdso d g EBOY, dz L
etslsOyY' 2 dzsdzz d3' Cteslstsd3 1S 325 (Thern
fmd o' 2 dzg' G' Mtsdzse ' ydd d3s%eds,L d W As'so § tf Hzts &3
GJ BOSEMddz' detsdz SO j 5L d dzts d3, f' CtosWkzCHf
PAStc | O¢220.v [

Il M " RCOdf@OsmMdz HykoOdzdr ctelzf B Lk ds
Htsmdz' HY J dadav  ( wy mr ) Hdzw y' dz2¢d thtse dz
IsSC Oded dzad . [ Isted d30 dz’ Ltic' Ld fd3 hOodzdmwyw d
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(Menzel, 1" dd yyddzO) , f sls' d3 dfdic =@ dzlsi fflszd«
L G' Hdzts "t demMssfGgB AR CW Dteds | S sted Mis Odzts
Master Pol ymer Pl usDetectionSystem (|
(Masterdiagnostica | t ©dzOH ©, wmif ©dz" W) ) .

wi My ftese jHjdss L dzOmesno§ouztfiid yOlic)C:j ts O

1 d3ts dzts € dzts dADdids (fidS *© dzO ( [ MA  ( Hisd(L)U i
"Bz dzse "t Milstsat d3' ydzad 2 BOws j to ydlstsy d
CGZOHSCBROWL jotsets HAW jtejdzy' ¢ 9 Odadzy [ 2

1 B dzsC dzs O dz' dz' O dzls d Bollagshdst] (clong @IN2P). |
[224,225

[y d€ 0 jSMmitjm &OLE i odzOHf & easfisq dz

Ctstedydzj o séts L OB Otco dzj dadzw Cdz' sddz te' L d
o' L chzOMsEso s’ h G Odzd. wdzlsj dziyd o dz ifls:
co' HiMzlsdzV @ o fitsOF jrezO& [ 226, 227, 228] .

[ " CtesME ] ' ydzj HsMdz' HY J dzap? 2 fdz¥ B 1O HG
Hsf sdisetss Mo ' Isdzstsf Isd ydzd m BAKOUNRIEEARE " o
L mMdMmlsj dizs s sBtetsB ¢ d Axiol@uzE Rc IsB®s C P ety
sB6‘  Clsdes*" o 51, 101, 201, 401, B' deitsC &Iz
sO® ¢ Pri mo Stané mMdMmisdosteyd dd®g tesB S d HC
Axi ocaml05 col or ftcd LB dz' M j dg sB O
ZzZOMOHSd 1, WFEOI 5L & dzv o' o

2. 4. [jltsHd MisObdmlsdydtsets OdzOdz' L Iz
[ dzw Zw e dzj dzdzw ftots uydfmj dz¢ dzg fsCOL
Oted W o34 Isd ydaj (Y ggOY dzdz" ff 5 d3d dz€ Iz fmd e H dz
MjtejHdz SCo0OHKBOISdYdzd o Haddzj dzgdzv (s) . 7
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yomkstslsz "7 fsved ( %) .

1 StedzOdz’ dz' Mils' oL ftsH' dzz f jtej o tow dzq
43 oz @. § stc’ o dzv dzdz' C' dzr €' Mmdzd AL O USd!
tesLftsH' dzz E Hoe R ¢ tbiXfteRls jotaf CAts taudldplss tHe j lzdals
£ tOL" o' HA3 dzdets s’ L OC tsdziz o delists tff dsfR IS tsizizt
dzd f Otc O3] Is to d y dz' -WHitriey[ Us Ties;" WilcoxorMMaicimed Pairs Test.
l1ted f sStc' o dgv dzdz' ' frup@ffifls ssLfdzOCdzvlz W o 57 Gtk
Ho sMisstesdzdz’ 2 Istsyded2y. Ctedlsjte" 2 A" h jtcO |

rdzv sy " d¢d Mmlskzf jdg¢ LoaoOwWLE &8 B 3 5

Ctoj dzv y' 2 deséts OdzOdz' L Iz. [ dzW sy’ dz¢ d (
oS stcdmissoa zo Odzd € tstc ' dyvinys ddtiey 2 § tfdz0 izO tc C
esL f SH ' dz kO CiW' y jdks ttOdetots’ ¢

fsCOLdzdC " o, hts o' toetse' Hdes o' Hte' L dg¥v dzd fy
ojdzdydded ftejHMmMlsOoadzijdz E odcecdzwH' yYyofmis
C' dz Ctsfiplsy dedsiB)Mmils jr dzv  §f ste' o dgw dedz? HdMC te ]
cteEf f OF odSCtedmistsolzo O Ctedlsjte' 2 62 1}
[ Mdzts o dzlz Yyomls d dzkz MisOIsdMmisd ydzets e s 0]
oS tedMisOdzdz” d3 1§ tots G tc O d3dls O¢ SH xact ell s O CEADz7
H O dz f sHOMtS "Iz @ dfgadlfm ' IsO o' HiMlsC o dn
9"  H3 dzdesMlsy 2 MjtejHde = ojdzdyddz & ctelzf
Hsf sSiis@ s B3 ssHdC d SHdsY OC Is stc dRIe ts
http://www.dgmp.kyiv.ua/index.php/snipa ) . 1 " HYf sS9 ' H dEsfislg'f * te
fjtejo twdzd L O Ht{islddBEdzs | tdsgjdIsED QIO jciPlists
ofm" A odtf OHC OR ftctso j HJ dadzV O0dzO0dz' L Iz ¢
ftod2dwilsd?2 t" esdzdds 0, 05 [229] .

2. 5. [ slteddzOdzdzy JjIsdudzed -~ detsted3 H sz
Lyomls!: JOy' “dzls' 9 otlmEs B g dads dztBHiz.dz
fOy' ‘'dzls'' @ o' HBlz9 Odzd ! f" H YyoOfm Od3B Iz dz
MYy sMmisj tod 3 J dzdzw dzO G dz' dz' ydz' ? BOL' ¢ O
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1 Oy’ sdzOdz! dese s kdz' 9 jtemMdlsjlslz Bhttetsded L
ststcOC s OB B 3" W20 WA Wz ' [V cl1 Oy' tsdzOdz! dat
stcOdeitf &ZOdzls sdztsg* ° " 3. [ . . zOdz' ddtso Oe.
5B "' L dzO dz' ftes R OLOCIsjte HEMdz HY j dzdzv
ftotso j H j dadaW H' Odesmisdydetse s tsBMisj ) j dade
HO dzd ~ .

ltetsetcOBO Cdz' dz' ydesets HisMdz' HY J dzdzv B Iz ¢
L fdkody \ Oysptzddztscts bkdz' o j cfijddsijds z It

zEf SO (ftoslstsCtsdz L OM' HOdzdza" St " ° 7 4
l Gt OBRBO € dz dz ydzetse s H tishydp HHj SEOdzdzY  Hfislsc
ts fpdats 0 dzd n f sdztsy j dz stsdzo j dzy ' t OH( l

B' sd3j HJ yd dzlz, MmJ dzt " dg§ m+ ¢ s Hj S dzOtOy'
isdude ftddzydfd fGteso jHjddz" dzOkEStsodhR
dzs Hdded (1964 to. , dgj dforifdz Nodbdgdé YHOS futsfo ¢
10¢0LE [ [) Lete® dzgd "~ 616 9©°H 03.08. 2
ftetso jHjdedzgw Cdz' dz' ydzedm odt tctse zo Odz d3J H
ftoedL dzOyj dedzv ¢, uvdtitcotet dtsyj dedgv f tets
LCtO dBf9 0 o' H 23.09.2009 t&. L' L dg da
10COLtsd [[] ~ 523 o' H 12 ddfdv 2012 te.

108 ' t6 Ctetso' fsosHddd CoOd W' CtocC
jf kjd s, ®&Ojte' Odz Hdzv idisshpd Bsgifplets | dz6 !
Hisfdz' Hded €, 1 tc@easdsde Jdgordaflardgs™ OfMJ fiIsd<
f' Mdzv fcodesets L dzgO2 sdgdzj dgdz?  Oy"' ' dagls © |
' Hf MOdadzw dzd d3 ' deWV Stedzstso Odzts’ LetsHd (
B'5ilsdSd 1[6Vf "& V.[. zEGdCO "4 o'
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tdrr wf 13 ZRE [l way? v 0 StLRU[ T wy [ u

LirrRACT (VAW I o1y 1Rl Oywwy w1 [ vy
MWt VL J WYL RM Ml [T RM

[ dzw H' Ocdesmisd ¢ d 1 84U dzj sB R ' Hdzd 2
9dS¢sted Mis ©dzday §l3dzfs Qaiztsld ywalated = d3j IstsH ' 9, toj
notstetsed N d sl ils JfxOjydedzidzls @ Oy * ° dals O
odS sted Mis Odzdzv d3 defrIsatadzAci) st dzd =6 j lsi£) s 31 dz
BjlssH' @8 H' OdesisdSd. 1toslsj, dzO  sYyOls
f Olsdztse ' ' 8 M sdzzydes’™ I[s€ Odzd dzfj dsly diaots e«
o dzOC essid [

[d LOHOddMm! &jibktsr ty'  ddksd f§thdtjd
StceOdz 9 IstcOo dzj dzdzv . Jtekfz HtsMmdz vy j dadaw
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