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ABSTRACT
Zubchenko S.O. Allergic diseases and chronic EpstefBarr virus infection:
pathogenesis, diagnostic approaches and therapeutic tactics of patient
management.i Manuscript.

Thesis for obtaining a scientific degree of Doctor of Medical Sciences by
specialty 14.03.08i1 | mmunol ogy a nidDangld HadytskydVivo g y C
National Medical University of the Ministry of Health of Ukraine, Lviv;
V. N. Karazin Kharkiv N#onal University of the Ministry of Education and
Science of Ukraine, Kharkiv, 2021.

This thesis focuses on advancement in studying the effect of Estain
virus (EBV) on the immune and immudependent mdm@nisms of allergic
diseases optimization ofdiagnostic and therapeutic tactics for patients with
allergic diseaseand chronic EBMnfection.

Thus, examination of 858 patients with prior stratification for the presence
of allergic symptoms was conducted in different allergological centers of four
western regions of Ukraine. According to screening of clinical and laboratory
data, criteria of inclusion/exclusion, an experimental group was formed on the
basis of the Department of Clinical Immunology and Allergology, which
included 365 patients withllergic diseasesamong thenll50 (411%) females
and 215 (589%) malesaged32.4 N (from 18 to 52 years ol). According to
the criteria of international recommendations and protocols of the Ministry of
Health of Ukraine, those patients were diagnosed wvatiousallergic diseases
allergic rhinitis (AR)- 32.3%, bronchial asthma (BA)L5.9%, atopic dermatitis
12.6%, spontaneous urticaH20.8%, of which comorbid allergopathology was

in 12,0% of cases.
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All patients had skin prick test&SPT) performed.95.5% of individuals

were tested positive, 69.0% were diagnosed with polysensitization, 26.0% had
monosensitization with prevalence of sensitization to pollen allergens (85.7%,
37.9%), household allergens (58.3%, 31.6%) and epidermal allergens (52.0%,
179%). Increased level of total IgE was found in 66.0% of individuals with
mean values 387.3N155. 4 kllergiddiseaseghe 3 4 .
level of total IgE was within normal ranges, even with posit&eT It
demonstrated that IgE level detening without conduction of specific allergy
investigations was not informative for primary screening of patientsai@hgic
diseases

Based on serological investigations, it was determined that among patients
with allergic diseasemcidence of EBV onstituted 89.6%, 10.4% of individuals
were EB\tseronegative. According to the data of molecular and genetic
investigations, performed in three biological media (blood, saliva, oropharyngeal
mucosa), active phase -infe@idbhAvasirevaled ino f
48.9% of patients withallergic diseasespredominantly among females and
residents of rural r e)iiro51.38% of @atedts witla t e |
allergic diseasedt has been analyzed that patients with active phase of EBV
infection mae frequently had signs of breathlessrieby 1.71 times, cough by
1.48 times, tightness in the thoraby 1.36 times, eosinophilia in the bloodby
1.17 and in nasocytogram by 1.19. Hypeilg syndrome was also more
common by 1.41 times; higher ldsef total IgE(p<0.05), more evident changes
in respiratory function and signs of secondary immune impairments were
observed. They included acute respiratory infections (8 and more times per year)
in 72.26 of the individuals long-lasting subfebrile tenmgraturein 64.2%0,
periodic feverin 7.2%0, pain in the joints and musclaa 85.1%, general
weakness i169.3%, early fatiguein 57.6%, headache and dizzineiss73.7%etc
Considerable incidence of chronic EBMection and detected changes of
clinical and laboratory data in patients witlallergic diseasesespecially

combined with active phase of the virus, confirmed significance of our research
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and indicated the probable impact of EBV on the immunopathogenesis of

development and course afergic disease

To study the peculiarities of the molecular profieallergens in patients
with allergic diseasesand chronic EBVWnfection, a multicomponent
investigation of specific IgE was conducted on 263 patients of experimental
group who were the residents okstern regions of Ukraine (Lviv, Ternopil,
Volyn, lvanoFrankivsk regions), of which 3% were urban residents and
61.2% from rural areas.

According to the resut of molecular investigation (MD
monosensitization was detected in 31.2% of cases, poliizatisn in 62.0%
and 6.8% were tested negative. The level of total IgE (according to ALEX) in
63.5% of patientsvas el evat ed (LB Tt dvas8etefhined That. 1
patients withallergic diseasewere most often sensitized by allergenic proteins
from the families Bet&xpansin (63.7%), Expansin (53.4%), NPS2 (44.3%) and
Cysteine protease (42.4%). Comparative analysis of molecular profiles
demonstrated similarity of causative allergens by most components except for
higher prevalence of components Bel by 1.47 times among patients of Lviv
oblast, and patients from other western regions with higher prevalence of mold
components of Alt a 1 by 1.70 times higher, house dust mites (HIDM) p 11
by 4.44 times and minor componentgyodssPhl p 7 by 279 times and Phl p 12
by 2.21times.

The molecular profile of allergens of the rural population compared to
urban residents was characterized by a significantly higher prevalence of major
components of suajrassas Phl p 2 by 11.0%, Phl p by 10.9% 1, womow Art
v 1 by 12.7%, mold Alt a 1yp12.7%, house dust mit€er p 1 by 1.17 times
and Der p 11 by 2.17 times. On the other hand, major components oflLol p
grass by 8.30% and cat Fel d 1 by 7.60% were more often found in urban
residents. The presencedasfronic EB\tinfection did not affect the formation of
the molecular profile.

Based on the analysis of molecular profiles, regional molecular endotypes

of different nosologies oéllergic diseaseand their symptomatic sensitization
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thresholds were differdiated. It was determined that in patients with persistent

allergic rhinitis ARp, intermittent allergic rhinitis ARand BA with active phase

of EBV-infection, the level of symptomatic thresholds of sensitization was lower
compared to patients with latephase of EBWinfection and EBVseronegative
patients. Prognostic models of personalized risk of AD formation with active
phase of BV infection were created: fékRp - Phl p 1, Phl p 2, Der f 1, Der f 2,
Der p 1, Der p 2, where overall accuracystitutes 86.5%, p <0.001; fohRI -

Phl pl, Phl p 2, Bet v 1 overall accuracy is 75.0%, p <0,01; for BA p 1, Alt

al, Feld 1, Der p 23 overall accuracy is 84.6%, p <0,001.

Verification of allergopathy diagnostics was determined on the basis of
comparativeanalysis ofSPT and multicomponent identification of sIgE in 52
patients withallergic diseaseslt has been demonstrated that multicomponent
method is characterized by high accuracy in determining respiratory allergens of
both extracts and components (@&wity i 100 % specificityy 90%). Skin prick
tests do not possess high selectivity of diagnostics by discrete components of
allergens; however, sensitivity 95.4% and specificity 98.8%, according to
ALEX data, was revealed by extracts for componaméstigations. It has been
established thaBPT are a rather accurate method of diagnosing respiratory
all ergens (Cohendés kappa > 0.81 for
pollen, Aspergillus fumigatusnd Cladosporium herbaruni 0.61-0.80), which
confirmed their significance as a screening method of diagnosing body
sensitization Correlation analysis of the results of two methods demonstrated
significant direct correlation with
discrete extracts of allergens r=0.9427When assessing the results SPT,
hyperergicreactivity of the kin was more often detected in patients vellergic
disease# active phase of EBV¥hfection compared to those with latent phase (p
= 0.379) and EBVseronegative individuals (p = 0.204).

Investigation of EBV effect on the immuuaependent mechanisms of
allergic diseases development were performed by determining the levels of viral
MIRNAs (mirBART-13, mirBART-1 5 ) i n patients with

subgroups: 1A group patients with ARi and active phase of chronic EBV
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infection - 26 people; Group 1B with BA and active phase of chronic EBV

infection - 20 people; Group 2A patients with ARi and latent phase of chronic
EBYV infection - 25 people; Group 2B patients with BA and latent phase of
chronic EBV infection 17 people. Control subgroups: 3A groupatients with
ARIi, EBV-seronegative- 17 people; 3B group patients with BA, EBY
seronegative 11 people. In patients with ARi and BA, the concentration of
BART-13 was 2.7 * e4 times higher (p = 0.0001) in the active phase and 2.4 * e3
(p = 0.002)- in the latent phase of chronic EBV infection compared with the
control group. In patients with BA and chronic EBV infection, the concentration
of BART-13 was higher in the active phase by 2.9 * el times (p = 0.0001), and
in the latent phaseby 3.33 times (= 0.0052) than in the corresponding patients
with ARi. The concentration of mMHBART-15 was also elevated in patients with
allergic diseases in the chronic EBV infection compared with the control group.
However, a statistically significant difference wasind only between patients
with asthma in the active phase of viral persistence (p = 0.0014) and EBV
seronegative patients. Patients with BA in the active phase of chronic EBV
infection had a higher level of mMiBART-15 by 5.30 times compared with
patiens with BA in the latent phase of infection. In the active phase of chronic
EBYV infection, the content of mMHBART-15 in patients with BA was 1.91 times
(p = 0.01), in the latent was 2.99 times (p = 0.001) higher than in the
corresponding patients on tiAdRi. In patients with BA in the active phase of
chronic EB\tinfection, miIRBART-13 levels were inversely correlated with
FEV1 (r =-0.391) and had a direct correlation with levels of total IgE (r = 0.278)
and FeNO (r = 0.287), indicating the role of FBRART-13 as a biomarker of the
severity of BA with the formation of hypegE syndrome.

In patients with ARi and BA were detected various vector changes of miR
155 and miR146a depending on the persistence phases of EBV. In patients with
ARi and BA in the ative phase of chronic EBV infection, the concentration of
miR-155 was higher (p <0.001) by 71.6 times and by 81.3 times, respectively,
compared with the latent phase, and respectively, by 1.33 times and by 1.53
times (p <0.001) compared with EB3¢ronegave patients. In patients with ARI
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and BA in the latent phase of chronic EBV infection, the level of-&r'bR was,

respectively, by 42.9 times and by 55.8 times lower compared with- EBV
seronegative patients (p <0.001). In patients with ARi and BA in tinegabase

of chronic EBV infection, the levels of miR46a were higher by 2.39 and 2.71
times, respectively, and in the latenby 2.15 and 2.46 times, respectively (p
<0.01) compared with EB¢eronegative patients with ARi and BA. Both groups
of patientswith ARi and asthma did not have a significant difference between
miR-146a levels depending on the phabei@al persistence (p> 0.05).

A comparative analysis of the cytokine profile was performed in the study
groups. Patients with ARi and BA had a dtee profile imbalance with more
significant changes in the active phase of chronic EBV infection, which was
characterized by elevated levels of1Lb , -17lahd decreased levels of-12
and IL-10 compared with EB\eronegative patients. At the same time,
patients with asthma the level of-B3 was probably higher compared with
patients with ARi. Against in the active phase of chronic EBV infection in both
patients with ARi and BA, an inverse correlation was found betweenrldiia
and IL-12 (r =-0.445,r = -0.239, respectively), in addition, in patients with
asthma- direct correlation between mi55 and 11-:33 (r =0.234). In patients
with both AR and BA in the latent phase of chronic EBV infection, rii#ba
levels were inversely correlated ithe oncentration of IFNd (i, A®R-0.335
and BA, r =-0.198).

Investigation of advanced glycation epbducts (AGEs) was performed
in experimental groups of patients with ARBA and 20 healthy individuals
according to three different techniques. In aligras with allergic diseases and
chronic EBV infection, the levels of AGEs were lower compared to healthy
individuals. Against in the active phase of chronic EBV infection in patients with
BA, an inverse correlation of AGEs with the level 0f3B (r =-0.404) and It
17  =-0.364), in patients with AR- an inverse correlation of AGEs with the
level of IL-17 (r =-0,478), which indirectly indicated the presence of "stress
AGE-RAGE" and the patrticipation of EBV in the immunopathogenesis of its

formation.
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Finally, assessment of AIT efficacy and safety was performed by means of

sublingual and subcutaneous methods after immunomodulatory therapy in patient
with active phase of EBV¥hfection. As the impact of EBV was proved in the
previous stages of work amspecially in the active phase of virus in immune and
immunodependent mechanisms of allergic diseases development and course, a
month course of antiviral therapy with inosine pranobex in 52 patientsAKth

and BA in active phase of EB¥hfections wasprescribed. The results of the
analysis of the therapy showed clinical efficacy1.9% (ARi), 650% (BA),
antiviral efficacy- 74.1% and immunological (reduction of hyggE syndrome
incidence - by 27.3% (ARi), by 217% (BA), stabilization of cytokines
normalzation of cytotoxic cells (CD8 CD16 / 56" and the tendency to
normalize CD19lymphocyte$ efficacy.AIT was performed on patients with AR
(n=44) BA (n=38) only in the latent phase of EBMWifection and EBY
seronegative patienti R n £ 2 3) a n d) p&iénts feaeved SLITY R °
(n=21) an doatiénds reCeived BKIJgroup 3- 28 patients received only
drug therapy (control groupPreviously, according to the results of MD on
sensitization to major and minor components rekpiratory allergens, the
effectiveness of AIT was predicted: féb (914%) patients efficiency was high,
and for7 (8.60%)people it was medium.

A threeyear course of AIT with a personified choice of allergy shots based
on molecular investigationsrespective of administration methods, demonstrated
high efficacy, which was confirmed by regression of clihssanptoms according
to VAS criteria, combined assessment of clinical symptoms and reduced need i
medicine (SLIT (tt=0.0026) and SCI T (
according to Mini RQLQ (t<0.01) ; prev
(BA) and 3.70times (ARi) of cases of respiratory infectious diseases in endemic
season); high tolerability in 81.3% for SLIT and 76.7% for SCIT; satetyG8%

(ARi) and 909% (BA) of local reactions in SLIT and Q% (ARi) and125%
(BA) in SCIT); decreasaisIgE level to major components of allergép<0.05).
Elevated level of IE33 can be a prognostic marker of BA complications, which

can be used for correction of treatment and duration of AIT in respective patients.
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Dynamics of slgE/IgE correlation cane brecommended for determining the

duration of AIT conduction in patients with polysensitization. It has been
confirmed that determining the levels of total serum IgE does not have a significant
diagnostic value as biomarkers of immunological responseTo Al

Taking into account conducted investigations, algorithm for management of
patientssuffering from ARi, BAand chronic EBWinfection has been suggested,
which should be considered by a practitioner in terms of personified medicine.

Key words: allergic diseases, chronic Epstddarr virus infection, mk
BART-13, mirBART-15, mir155, mirl 4 6 O, AGEs, cytokine

of sensitization, antiviral therapy and allereggecific immunotherapy.
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miR-1557 3" € tc 5155 s
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MiR-BART-15T d&3* Ctets{ 1-85 EBYV
BiBdz &sW sydisd
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AGEsT advanced glycation enrgroducts
RAGET receptor advanced glycation epcbducts
EBV 1 Epsteini Barr virus

CMV i cytomegalovirus

HHV-61 human herpesvirus 6

HSV1/271 herpessimplexvirus, type 1l andtype?2
ILC2 71 innate lymphoid celtype 2

DCsi dendritic cells

Th1 T helper cells

TNF-a i tumor necrosis factor alpha

NF-kB 1 nuclear factor kapp@g

NK i natural killer cells

T-regi regulatory T cells

LMP i latent membrane protein 1

PR-107 pathogenesiselaed protein family PRLO
nsSLTP1 non-specific lipidtransfer protein
CCDi carbohydrate determinants

HLA i human leukocyterdigens

IL T interleukin

MiniMRQLQ 1 mini-rhino-conjunctivitis quality of life questionnaire

QOL quality of life
TLR T Toll-like receptor

OAST oral allergic syndrome
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Domain i: IgE

_ Domain ii: IgG subclasses
Domain vii: In vivo biomarkers '

Domain iii:

Domain vi: Cellular biomarkers Serum inhibitory activity for IgE

Domain iv: Basophil activation

Domain v: Cytokines and Chemokines
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1. Ananiz nomupenocti xpoHiuHol EBV-indexmnii cepen xsopux nHa AX

(n=365)
1 rpyna 2 rpyna 3 rpyna _
JIHK EBV "+, n=160  JHK EBV ', n=167 DV CePonerammil,

A 4

2 A. MyasTauniiekcHe Bu3HaveHHd SIgE (n=256)

2 b. BuBuenns BepudikaruBHocTi niarHoctuaHux metoaiB IITIT 1 ALEX-

TecTy (n=52)

3. Hocaixkennsi BiiinBy EBV Ha imyHHi Ta iMyHo3a/1e:kHI MexaHi3Mu mepediry AX
(mir-BART-13, mir-BART-17, mir-157, mir-146a, nurokinis, AGEs)

1ADB rpyna 2ADb rpyna 3Ab rpyna
Xeopi Ha APi (n=26) i BA XBopiHa APi (n=25)iBA XeopiHa APi (n=17)iBA
(n=20), JTHK EBV “+” (n=17), IHK EBV “-” (n=11), EBV-cepoHeraTHBHI

h 4

4. BuBueHHs epeKTHBHOCTI NIPOTHBIpYcHOI Tepamil y xBopux Ha APi ta BA nHa
11 akTABHOI (pa3u xpoHiuHol EBV-indeknii, n=52

5. Anagi3 epexTuBHOCTI Ta 6e3meunocti ACIT y xBopux Ha APi (n=44), A
(n=38) Ha 1111 JarenTHOI ¢da3zu EBV

1 rpyna - CJIIT 2 rpyna - CKIT 3 rpyna Ha MeINKaMeHTO3Hii
XBopi Ha AP1 (n=23), FA XBopi Ha AP1 (n=21), Tepann
(n=22) BA (n=16) XBopi Ha AP1 (n=20), A (n=8)

tdMm.r 2..A2 dz HEEMdz' H Y J dzdzgW
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I Oc¢ dztsL 1 OcOdz)| [ sdesdIsteB, | s SAZBS LGB * *H (
fsh dtcj ( n=321 n=44
ot 124 (34,06) 106 33,0%) 18 (40,9%)
o1 112 (30,7%) 94 (29,3%) 18 (40,9%)
10 58 (15,9%) 48 (15,0%) 10 (22,7%)
dr 46 (12,6%) 27 (84%) 19 (43,2%)
stetsf @ ozC O 76 (20,8%) 46 (14,3%) 30 (68,2%)

*-fs' HdzOdzdz? RO SLEB
CC odHdzs 31, Isipjstedny dz@s 8 0y OMIs h j
Ot §(34,06) 18®° (30,17 %)ftcj o Oz o Gxtipdats 5is tehip ' ta
Odzj t6 ¢ s O3B MARE3%) ZOl s fls: | CBIRE®R 15 ‘H
Lt YO&OM: Cigtcll GaleB2tcd T dzO

312 ¢ dzOdz' L Odzj 66 j Alztsts | il aine ® 5 @z Oy *

1 0y’" " desOd3 cwkzfd HER)H Y § ey 6(p3dass]
10y delsOds L o1 E MISOH' W L OctsMmistej dedavdzS dO
zluv oditdzzoOdzd & fjto' SH tj d3" M" °

10 tojLizdz OO izt az] B jsdzd A BRERAHGS,0Pazd
fOy' " dzls’ o odwoedz dz@ cf tf dztciyzdzfdafim “ dgllsy O yH tu
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] M defRsc®dzj toc j dz o, o' H i et datlhisj dzf) d 0'5d

' fjtoyklsdzde Mmis: His . BH dzBG 1t 59 @ 9ol  GsBEoy ¢
zlvaodweddzdm! o' HO' d3dad d3( .
v OC dd3 Y d dzts d3, f stc' o dg¥v dzdav Yyeomksisd

Bsdshj zhde ' & Lo OddBo Tisdztsd§ j B i ORBY § H 1
| sHdzs YO, cjdHjtedzd? OdzOckz' L tetsL § BH' dziz
fMj dzmde ' jdz' L OO L Oadz MIsOlsdMmisdydets®™ to' L dedy' .

v OB dA&f2y v
it sLYtsH &zhy@hEsisd L Oy' ' HB t' L ddn

Odzj tecjdz o Mjtej H teiAef@d])y jdzdn §OY
ek d Yy OfmMdLj@zmde " dz' L tso Odzd
Odzj 66 j ()} sdz' Mj deMd gf sdetsmj degmdB " dz' L|t-

n=252 n=95 value*

1 ddz€ s9 | 216 (85,7%) 36 (37,9%) 0,0004
1 sBlzIsts; 147 (58,3%) 30 (31,6%) 0,039
(" H] o 131 (52,0%) 17 (17,9%) 0,0009
] tcdB ¢S 54 69 (27,4%) 12 (12,6%) 0,021

ltedd3:NsCOdz ¢ MiIs! -vila@w'e’ dels 'Ladzd yp¥ @yOMmistsisd o dw e dzj ¢
s5Ctej di3d ©dzg teolz flAztlz' Bsdetsj demde ' dz' L 89 Oded = § Oy' * dals

CcS odHdets 35 tcgdMmMietlkE zH dzs YyOMBYhMY alzth vz d
foOoys“az L. 1¢ (37,59t jBS B GEIsHR Hojstg j L
fOy' ‘dzls' & L € tsdistodets ¢i'disE (O LB, BT dz;
dz0 2 dzj dz" | fOy" " dzls’ o L d3ts dzts g j Hzf) dfBO yiz' ‘L dg
Ctesf do 6w dzglo)st Istad®2MmI9: z02B ' dz h O ¢ dz ¢
odwoedzg dzg@ Mmjtej H (UB,AA), < tadE e 412,94 [ ) SH dzats «
odfOHCE da MftsMmlsjte’ ¢ Odzsfy! mMjtejH M B
Odzj e tsf Olstsdzts@ " * & .

1 OcOdztsdyf Gyj e jdels* @ L sL d s ff biigghdeipd BZ 1das L
Odzj tec j dzO dzifd Is2cB0) (ZBINEMBLAZT ® 2 (26, 5 WIL51 H



11¢
(435%), yo ' dzjwdES &1 (23, 3%)177 (5128), H s BOh dz*
so Otcd dzf Y E®Z( 42, 6 %) ' B.

l etsOdzOdz' L s Odets GrfiPricd G Aslg) cleolzdz’ O dz j oie d@jydedizfs
toj L zdz Is OlsiDwdgthL HIS jOplaistson s 5§ @dBBREI ¢ m

100 100.0

90
80

70
60.4

2.6
sc0 173
69.6
66.7
60.4
60
52.8 11 52.1 51.9 243
47.8
>0 44.3 43.8 43, 44.4 45.5
a0 36.
1.3
7.3
30 Y3 y
19. 91 18. 9.6 | 19.
20 6.0 18.1 5.2 5.9
1.1
9.
i i '
0
AL

AP nepc AP iHTep BA

%

Kponue Komop6ig

MeKcTTpas MekcTaepes  MekcT Byp'aHis ekcT KA MekcT uginesux M eKc AOM TBapUH

t dB3l sLdlsdodz tojLbkzd IsOIsd 2z wOdzjsy dets M
H' OC detsis 5% @88H- ¢ m

Il dL dzOoyddzd, s ftd:

o1, dz02 yoOfls® M j odwe dzv dzO My fnJ dafa0so), dz' L
o JMmMdwdedr Hjtjo (92,6%) BERZtOWdDZs & (51,
¢tf, M deds ' jd& fiy IO Wis " tots |5 16 B(52,9%) GHOS, AW ) dz” .
Is o O teAd,4%0)

1 ¢ ' desjtedi Iskr yoO OBt dzj eSO fjtemdmisizs 1
s ¥60,3%) HBHEROM dz(52,19% & @ ©d,88); 4 3
dbrHBtesmMdzsets Isdfz, dst @dE OO dz® [ isdlsz]
flskq j dzv ISEORAB)ISH 14, 00% HEs 18 ,§0skuU)o,



11¢
teJ &3 i w M dmMde ' &z LOY'" v Hts jCMlstcOC
(51, 8%), kttOo (44, 4%) .
- MY sdzls OdzdzO/ Ctedgf @By @ae@ ° Mmj delmde ™ dz' L Oy
sttO@e (69, 6%), HGSHBOMNd - lkoOtedds (54, 3%
- C s d3tsteBO drjdE: S QiSO " j o dwe dzv &zOfm!
jSCMsOSCls' o Iste @5,106Y 7, 3 %) ,

V' &8 365 GOY' ‘' dzsOd oddts Al b dztf s i 9§ t
Idweddd, Pt bk 241 (66,0%) ' s &6
(lgE>100 kU/ Il ) L MjtejHdz d3 L dzOyj dzda" «
kU/L). 1 dedo, il T®OY( 7626 LW} (E68,.8 %)

5OCdd ybBas@Hyls' P | df sEsd Pl ©kse T fky

to d eRtds dzo & dz$ Is ¢ oS Qzds Codefiey 3B tc ts dzn ts s B ) If) i HZH @odfdizdzd
[ OBBtcOl st dtso dz dz@Q Quinexdgs ¥ ' jds v & 468%s s dz' |

ZOL sy ] s sdaig s 3 idflstOmtiz hdjtsdzdzy Wk dzS y' ° HJRC
14, 0% (LO HOdd®Bd MY  totsdzj KedOK j) i lsH)ptohiizbry. 6
b 2O dsdzj MisEhtlzis'z B zo BIsW Y j dad 2 I° k9 Y tzg 2zc
' o] dpdWegE] dzB% s BB | H AR 857 3 Mg 55 4 k U/ |

313 1 dL dzOyj dzdzv ff sh cEB-dets pB 'y ' = to fg glztc j| eats
o m

[dzv o dS sdzOdzdzy f tsfyls O dzjasts ' tedsplg i j §zBY "
H' Oc¢ detsfls d ydzj Hitsfhdz' H Y j dzdaW Mdtctse Ols ¢ ¢
BOwLS jte' o o J VI gM/IIVgGYCA-IIQVG)EBNRA kOC sy
GJjdzgj sdydz HEtsMEzx HE J edese Zydeder Mjtej HESO N
LOHdz t5° Mis( 8@ efdz.c dBsIsT )] )
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v OB dA&{3y v
{jLkd sOIsd o dWwedzj dedzV Ty jMeits dfs@ "y dzifisn’ e
(M Nm)
rys s' & ¢ mi!
russere | EPNA | vcadgm | veaqige e M)y} daF26g s’ 6
c1 e g OB ). %
+
n i 2 0, 5060,
+
+ _ + 140 3814)2!5
|
T T 0 0,0
+ + 6 1,703
+
T 7 2 0, 50N 0,
T
T ] + 159 43,62,6
|
T - 38 10,£ 1,6

10 tjLizd IsOsOBd H W)z i P yda] bakzdzp3d2 7 Qd
IgGH s W H j tcdgsdgis OE@EEER, yj Mo Hyddzts @ty o
MidtdiH HBsMdzdr OY" " dls'" o L oé¢m. | @A
M esdzj OB WGz B Oy ' dzls'" @ L o dWwedzj degd dzd fr
(327 igM1®B0 (48, 9%)  Oy'lVdzlé 'cor €9 d W a dzjdalf@ :
E MmdzdLtse ' 2 L OHdy t5° 1§ ‘zdzCigfdzd dlalzts Is $1d1, 31 1(87
SHdtsyOmdes E Hetsm Mjtej HBO W Ork MedetsdO ++ny
B' Sdksc' ydg MjtejHspydtO[ (V' @S DRIOEzOTEs] H?2
9 C @Oz dzO dzOW 9 dz' fHisdzW jrltoys dz' ysdz{ O .Gl ovVdz1l B8 7 W
(51, 1%) f Oy" ' dzls’ 9 o §udz] uplels dOsY Wils'dzO0 W
nOtcOCIsj tcdzO o ° H flzds)dp thydsdets o "\ gdzdfnl Vi j(tgj Hiso d F
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B ChvHa+cnmzosa MW Cnmzosa W ChuHa

KpoB+iHWwicepepoBuila

t B4t sLHf 8Oy "' ‘Ldzlsf pd V cur@dzj x ditp] @ HHS ©

©j § dz' [SIOK=L60

] otso

oh(d

HjlOd dd?2 O dCds @ dz fURBEAY gelsl s

‘ fstc’ adzvoh d L

fJjodz

OdzO dzts ¢ ' Y dats b1 )] &/tc klydts & o o Wiy
sftsB dzd eots fiplO B,dzdLyO L dzOy j dz'

v OB dA&{4y v

) i’ o dz¥ 'S Q@ DS S O ¢ Mo EAK i @EREs &z j €y
s@BV-Mj esdzj cOlsdodedi Rotstedhn

1 5C 0L dzd

Mo Ste

@O ¢ Ml =ED
Clvdjcy'

(n=

( 1 MnJ tetsdzj 6 Ols re3R)

#ls0Ols! 186 (56,9%) / 141 (43,1%) 19 (50,0%) / 19 (50,0%)
(3" da/l uts

]l ¢ RNe, 31,8\5,2

[ My 101 (30,9%) / 22669,1%) 17 (44,7%) | 21 (55%)
ftoetsy do @

[T st/

[BlswWy | d 194 (59,3%) 7 (18,4%)

Odzj G 50G
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c ¢ 9 diH dzls OB dzd y ' , - ol 2 ydz® Bl dzifiPjjtc i t
fOoy" " ds' ays oBEGB)EZS ] MijteiH dBIhCOdy' o
Il Ctsoadn GMsBdzde sfisj 2 i g o dzjsdetiss dz"Odile dzd
Odzj tcc Odezdzezi L BtOa qz ydmB' h j  figlglts jlsdz' § Gyd s
t 1V da¥ JiEtytsvdasedz L My j tetsdzj 6 Ols d o dzd d&3d

i sLf@wHf Oy " dzls" @ L OCIlsdodzuaN j $ QL 8 ( F &
c+He 160 wfdzg y dets o' H 9 j tod W' dgdRe: O disgfjrtc jPpHM HE
ot §41(25680) i iB44Q29F) ©'TB3(23)89) M isll o7
(6,80%) M B, ¢ BEHORE 6 BBISAZStEB * HdZO0 Odzjl& G 5
(11,20) r~rottedn .

l otso jJ HJ dzd 2 f stc’ o dgv dz' dzd 2 OdzOdz' L
ZzOB steOIststedzd » SO ' dzMmistelz 34 dzls O dz' ldal HzW 1 © wed -
o OCldfOlslyd s dz" 2 (- POl ¢c O b AT

CS o9dHdEOB&I Y ¢ 0y' ‘@ ddL'lsof odztsy ¢ W IOO 5
rlvd¥jecy © yofmls'hj 1,71 tOLd BERdd Md
tcOL "9 COhdzg fistc’ oddf @' 'Ldzls®O'd3ef Y to ' ce@Ad f3df!
A" C0Oo fs5, ZL df@D yl§ dz'dzls = & ts'dalzWyjdisy ‘O Glddve dz' 2 W% C
L Oc¢ O ddgEesELsdzO yOo Mw yOfmis* hj o 1, 41 1t6:0Lcqd
e © 1,50 t©OL"'9 st odgvdes ‘L ] tetsdz]
Lo Jtodzgzdzd ko Oclz, h tgE M3 ©5 N §iz9 3 a0 y Jz dzddve t
OCIsdodzetsefl WOBBEzs o dh j ftstc’ o dzgudetf Ony' “ digls( c
JBLddzsW " dz' v o Ctosod HQWO' dildf'lon &\ " dorlrd o ,
J BLddzmY ‘dPLesydlstsctcOdz' © 1, 19 t©OL' &9 YoM
zOIs §j dzls dgsf VoW GiLodslzOd nls dz' dztsm o tspadayy Sy ° o OG |
yofmils' hj mMftsmisjtc' cOzOMY § jtemdmlskzs yoO 1
Md dzH s s @dzOd3dzj L * , | tsL-lgEdgs{WzHdetsd 8 stcd B ° ff j tizC
WOL B Rtetsdg deflagisC yr’l vVyofmils® hj MmMismlsjtc’ 60
L Odstsfy dedzy  ° i J tcoabf) ki fsitz.¢ e &0 d d3, dzO
osdwedemw WOCI, hts CtditstcB " Hdz Mis! AN dAy fo «
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MdtejH ~rottteda L-' delfiojsUa) Yydzsse [ OVIsd o diz? to f ©L
o' Hftseo '  Hdegdr H OY' ' dalsl'Ww. L dzOIsj dzlsdzts® W OL ¢

[Cte" BB Yy BEeB, HIJLOd dd?2 OdzG@d®Rdad - O dzGEd
hts E rRotstednm D Ighde' Is@EX lsidde dzts®™ -W @t § ¢ § 'te's d
f tcWEBFOMsYy' 259 Odzgd = dzOB 2Isd§ O Msisly dzdedBr * ff (B
tcOL " oi/l' AN 0 (68, 79%)dzdBf iz ¥ g EBLlO2' Is(j &3
fJto' sHdyUdzO T iiz§ - & BO zQ &) , B' dzr i 8&c&S5BC
MCOted dz0O L OcOHz iz 0 M@EzOB ¢ 0 s ! h oida ¢ ®8 ¢
(61,3%), B ts dz' 9 CGdzs o * SOz L DY ® i3 &8y J1deaev,
Ctwle sdodad ni & 238 y( 22, 5%), B ' dz * fjteh " ' dz
iz 131 (81, 9%), d& BWSOHjdsifOL" W (f]jtj
" Hwhjdjfdds 42 HBolkld 8W), cj§fOltshyfdj
1 OcOdztsd3 k' L C OB O ¢ aodtd j o f @i jodd' weoL
N odets €. l ddaw Ists¢ MlsOdztseo ddzd B 5dz 9 G Bdzs
yomils' hj tj' MstezoOdzd & ' des@€. [Cte" &3 vy
tesLhdtejdzz COf " dzwtedzk Mm' sCk dzO Isdz' 6" ff
Mls' dz2¢d cdzslsC d; BIcHOdZdSd fkzr¢® L o dtsC
(39,4%) rnottedm odwWwodzi dzts -~ OLOCIS]jtedzs L B
(20 I[sdz B ' idtsliglstc @pO=z! tstsfzj o ° 2w dzgd L W' ¢
Mrddz dz' Mlss HBs L B' dz' h j dadav ) .

gjtojH Oy ‘"dals’ @9 L ¢ daizQ & 5@ Is § & dda tv| 4
o 0, 2c60Ld Bffjde hy wBlsWwy jdeddz M OHCts0 dd
o' Hf 89 ' H dzd e3d dzB® g 5 Hzludg{ (2P ®s dzj ¢ Olsd o dzad = 1 (
e’ L dzg md d&3tf Is s d3d Odzj g BEOLsSddz@ ° 'MJ B jSH daC
fshdtej dz' M dzC Gofthtgd odzv dzs L § s j toj Hdz' A3

glssmtfpjddeEnd e ' dz' L Oy OdzjHe= j J& fgls ta GnlisidgoL &z d
H' O desfmisd ¢ d, Ists Mise dzd o jslizghs P2 B Wz @& Y
(61, 1%) dzj cOBIHiagat ZZOBLYORE! 5 i Vipjdaaizjlw Ols
(sOGBd. 3.6) .



1 ste’ o dg¥ dz' dz@ 0 @ded s d y dzd - ,

124

v OB dAf5y v
Cdz' dg' yded =,

" demistoz FEEs OB dzd r R o BBtcdes dz0O dém dzO s dZf
~lotsdz (uldis dzV | I @BV-j tetsdzj ¢ Olsddordzd = = o St
MOtcOCIsjtedMmisdCO| 1 Oy" “ dzlsd| 10Oy ‘delsd | & jtetsdzj ¢ Ols
1V (¢+ I VM€) EBV, (n=38)
(n=160) (n=167)

dlsOls! |, n ( %)
ytsdzse ¢ d 64 (40,0%) 77 (46,1%) 19(50,0%)
' dzS d 96 (60,0%) 90 (53,9%) 19 (50,0%)
] MN) , ttsSd 304, 2 33N5, 1 31, @N5
sdz' dz' ydz' Mmdaiyist
t ddetstej w 143 (89,4%0) 151 (90,4%6) 31 (81,6%)
t JdetsC szt dzS Isd o ' &k 44 (27,5%) 61 (365%) 13 (34,2%)
g9 jtoB' )y detsMO/ 51 58 (36,2%) 58 (34,7%) 13 (34,2%)
VistelzH dzj dzj H R Od 36 (22,5%) 22 (13,26) 3 (7,9%)
s Oh j dz 47 (29,4%) 33 (19,86) 2 (5,%%)
dlsdmdzj dedz? Bk Gkl 26 (16,3%) 20 (12,8%6) 2 (5,3%)
Yy d 7 Odadzv 67 (41,9%) 70 (41,9%) 15 (39,5%)
zC ' teds Hteswod 42(26,3%) 62 (37,1%) 18 (47,4%)
SPT( § Of 2dzd, d5B)
[ CMisteOS s IstOo 872, 8 82 N2 7, 1K3, 1
[ CMistOSCIs HJjtejo 52 N2 6,4N B 5, 7N1, ¢
[ CMisteOS s Blzted WG 6,7 N@ 8, 10N 2 7,2K2, 1
[ CMisteOSIls st 8, 5N3, 8 3N1, 9 9, 5N2, {
[ CSMisteOC Il s' Is 4, 3N2, 5,6N2, 7 3, 7N2, 7
[ € fls &8.@Reata 3, 6N3, 3,7N2, 8 3,6N3, !
tdLkzde sOIsd M " o
(Al % 69,1N1,4 75 2PN 89, 9N2, 7
Jetsteslsdy 2 [ Al 1, 12N 0, 6 82N1, 1 62 N1, 1
(MOdz BzlsOMsdz, 2
tiLkzd sOkd FeN( 27, 3N3, 18, 3N5, 18, 3N5,
1 ' tFIgEts 127 (79,4%) 94 (56,3%) 20 (526%)
t"ejd twgr., [ 3 4 598,9 2 5 4644 2 6 136,83
s' dz ¢ Ml tsfm' B
Ctotfer 0, 6 4/ d2) 35 (21,9%) 31 (18,86) 7 (18,%6)
dzOL sy dls 56 tg@EA ( 81 (50,86) 75 (44,9%) 15 (39,5%)
t JLEZdzPAGROISY oH (B
10°

St 15 B (%) 8 (5,0%) 0 0

adzd de@%) 133 (83,1%) 0 0

adzd L 00 141 (88,1%) 0 0
1 ®odz Mls: oém Mmjt 104 (65,0%) 90 (53,9%) 7 (18,4%

U
* By dkzde O SCtdB' &ZOY' W M Bflssd o
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v OB dAfey v
[ MsBd&zd o sMmis® Odzj tec J(dadds ' zR ) defts dagvidz daOO

sz OCIkdo dzs’ IsiOe =i Isy dasstdits’ B @BY-L
fjtesdj cOsdodedn Rottedn

Jtekzd d H tsf)dz] t d L Edz I§Qdsd] ddes ™ M j(uz8pE)s © dz'

l sdz' d dzid .| [ sdetsj demd Bl 14 odW,oc
n=252 n=95 n=18

rv s {1V 106 @2,1%) 51 (63,7%) 3 (16,7%)

n=160

rs  Jl-&/)n+H{l67 132 62,4%) 31 (32,6%) 4 (22,2%)

(1] Myj tesdzj ¢ O 14 (6,5%) 13 (13,7%) 11 61,1%)

n=38

s0Cdd ugksd@gds fils' ¢ tesdd judas’  EBNGjH o
MlsOdstso  ZzO 89, 6%, Li4ddD % @C s tev 2 W @t
(56, 9%), ®i"hSCOdy o M d M!S’ & Myjo s
LS dzOH dzj dzd 5 Odzj tec ' ydzd a3 O de@zBdzjOS tisf.0 dals * 7 ¢
AW jCy' T eadvWeady d2 S dz ydzd O ' &k dzts dzis «

B'dzhj odteOyjdzd?2 M bRsdmiy dj ¢, -

tjLbkd kO y' BEt f 'HiogLde ' dzk  dddOh § §
®ZOkC o dn 4[27H, @OSBI[1E], 1S, [123, [271-5], [75].

32. [ sfdz HYj dedgw  tShijtsogivizifee ook s ydkm e O dzj
b tejLdHjdds' @8 LOS HdedR tB&OMIsj 2 da¥§ED" &
o dCstedMisOdzdzsy d&5 Blzdz' s dzj CMdesets o dL dzOYJ ¢

321 1stc’ 9 dgVv dzt dad 2 MPdEOdzB ° dz' L Froyais: fdEOs
LOR " Hdzd R BBA&OMISj2 VSO dzd

) sfjtejHdy 5 &OB] dz© ' HfksOs '  dzOEG ¢
fetsOdzOdz' L s ocOjdas Ol dy@its © O OC s j ted Misd S k2
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toj ¢' sdalz . v QtOA de@Afy juds'ls dBER[EZQM s Is' o nlEEB | OR
BOSC tetstej ' Sdalz L ¢ Hdzs ' WC 't OB dsidzz itz g
(2000) ] 1 Oh Is © @RG)P76,279 , O IsSOCtsy CcCtokzftss Osols
(1997)[277].1 © HE®BSEZz dOkS sde@Ll @O dzddfj h € pazats dz" o
f sH " &€daf 5O Is dytsdzd *Qde todiss d3° Y d&d - N isd3miasQ o ts dzd dz
HOHtgB dzOMIs' , tOL tsd3 ' L dff iy dz' B S is o dpdiagd |
otsCtoj o3 2 Sisslas dg ydzd 2 toj ¢ tsdz.

1 Gtkzfd HBMdZ HY jdzde" o H BOdes 263 ¢t
f totsodgoaj] dRBsdzj Skdzwtedzdn HEsSMd HY jdz . djitej!
5B ZOMIsTI 00i Lisfj'deh A B &ZOMISj2 10" HdsE B
Ujtedetst "t dzt it €57 islesaRddzfh ¢, € 52 8 gt Ofipue ' @ dzts C
AeOdz¢ 9! C s’ 2008, d2C(iPls, 88, Hlts' UF o3 ic 118 (43,390), dzts ¢
Ytsdztsa ‘1% 99 (56, 7 %) , 1d§joh2¢ OWAYS ,98 oy ,flsi'idz: )
161 (61,2%).

CS fsCOL O OdOdz' L Togts datsidn jsafisd »° dz'tsim@ay
82(31,2%) , Hodkzmj@ands & 163 Y)6a&j 08V o & dfs :
fnj demd B "(dE IR Y "o jde? L OCOdz destygBz Mgtotkzo Ok
633%) HOy" ‘dzs'' @9 BERZO® ' Hedhjded2 k& MmjtejH
Csdzdo Ooafmw E d&jyOR (9" H 119 Hts 12ALEX, 6
( dzj dajddstoe X tSH datscts Coi3f tsdzj dzls ©) , IgEH HaD ¢
' Hodh jdad 2 . £j2 WOCIk sy dz0 §swmdedlsd
Mdtetso OB M eHIsjte' cO° s Mw  fiod OOL dls(

sdS sdse yddn, '@ BzdsHiW' ydlsddn ©f €8af)fC
ZOh d B 6§ jtejHd & MysHe HE GOy dRqdask L
f Hodhjdd2 ' ojdd | gE (EhEil QO v oL

' Hiso jieBy L dzOYJ dedz” to' o dg" L OCGOdz detsEts |
Odzj e tsHSMdz' HY j dz dzj dz] fdzplzts i bz ts ta d® Is dife] s ¢
notstedn dzO ¢ m.



\

= [TomicencuOLTI3aAINA = MoHoceHcHOLTI3amsa He Busasieno

tdB5{sLftsH  d&z adH" ®© MmMjdemde dz' L Oy
n=263
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ROy stedz’ S B tsdzj dzlsd f YREEpHPd 20 5,208 s G § dz
B Iz dzts sy MEs @sqgd w202 yoOfmls' hj fnj toj H f
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dm L Odzj y dets o 'BBV-tdWL JABNR  WnQ Ltc thdzj EBONS d © dzd -
odweddzd, hts B f0Oy' " dals' @ L- (] Tz 'lsd® 5
o' oG Hdzs dBj dzh d 3  stc’ adzv dets' v . ' dzh d BJ ¢



14z

v 0C, f tcd)d Gtz ez sxftoyzsiz Ro  d3ts dzj § Iz dzw te dzd A
L Odzz ug dz' Bk oWifs to ddOedfdzdemiIs Odzts o dzj dzs, M s E
WOL BBV-' daWV jE s &zv dzd v HisMistse ' todzts dzd Bhip'
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fstcsetsod?2 ' o j dz 9 ' HYiS9 ' Hdzfg BBy ¢ HEF
f stc’ o dzV digfg] s dgjBcVOIsdo dzd s § Oy * dzZlsOd3d, tsH



145

7.14%
6.34% 6.21 6.34%

mEBV+
HEBV -

B CepoHeraTMBHi

Moporose 3HadeHHA, kU/I
(=] = M w = (951 [=)] - [s.2]

Phip1 Phlp2 Betv1

) tod B3 -p<P05i f Ste’ o dgvdes L EBV ¢+ e

t dMm.25 Bstectsetso j L dzOy j dzdzv B dzj € Iz dzy te dac
"dals jtod3t sk Yyt i3z Hiz Izt @ulid R dzlEtedz fH s ) dz’

[y
o]

9.72%

=
=]

#
7.92*% 8.39 8.0

[+.2]

W EBV+
mEBV -

=

B CepoHeraTMBHi

Moporose 3HadeHHA, kU/I
[=)]
(9]
(%)

2.33%

o]

0
Phip1 Altal Feld 1 Derp 23

1 tod d3' B-HP051 0 f stc’ BWcdzde' L

t dM.26 13stetsE s L dzO0 yd dedz"d3ff ds ez fds Iz drvidcfdss(c
Oy ‘dals' © HBMdzZ HYEZo Odedr ctolzf
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EBV-j tetsdzj ¢ Olgafdcdz@iap dz@8s v 3 §f Oy ' * dzlgO olsdz' 1 dOIs
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dzd ¥y ydisow' * dzls' o L OEBE-J odditgisk Y% G 5etcOL i (-
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(ted@). 3.

[y
[

9.74*
8.84

=
=]

[9.a]

6.11 6.28 EBV+

5.78
5.56 cgg—5-355-43

EBV -

=y

CepoHeraTuBHi

Moporose 3HadeHHA, kU/I

[

Mala s5 Mala s 6 Derp 11

) o o3 t-pP05i f ste' odzvdzts L EBV ¢+ @&

t dM.27 13stetts o § L dzO Y Jz distzts dzdists dzf & B3 s dzd dzls
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(tc43l), Phip2 (B42)0Phipl2 (54856t v 3 ( 88H,0Betv 1
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t dM281 Betsese §j L dzOyg dedzy Bsdzy & z dzWOtediag ‘-
zZ §Oy" ‘" dzls’ o cHisHoz' H Y zo Oded -

1 B€C tgj d3iHehigls O dzts aydf datkiz’c * o hts d&3Os Is¢ H S
Wistedslzo Odpddr twjfL dH J dzls™ o LOR Hdd D tuxn &R
dztsc ' Mis d YdztsB kz dAtEis €de j fpte] dagts dzj ¢ 2 dzwv tc dzd - L SR
9 HBBWKGOYJ A&7 E IOBAEZJY' 3.

v OB d&J/yw
tdLizd sOIsd Segpoetejd © dzl8 ‘e § { i jstisfdyl fg ©Ezdzy s
B\ | ANOCIstste] vdiseo dz@ ff L sty W'y dzlsqd
1 Phlip 1 m1l 0,86
2 Phlp 2 M 2 0,32
3 Derfl M3 1,70
4 Derf2 m4 1,06
5 Derp1l M5 1,12
6 Derp 2 M 6 1,25
7 s 5 dzf Is O dzls -1,56
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t<0,00). RC 9 OH G OIls 1 OH j dz'@ € 54% QL jOyGD dzfn SipisO Hs@xR3=dr0j
fls O dzt86,Fds

stcOhtptsL zd3' dadaw WEZdeC y' sdziz o Odzdz d3tsby QOGS t
f etsH J Bis dah IsftaddoCCisGiiHf @2GL . dzl® rdz' 5G 5  HizOOEsdatY fink
fsCOL &dfldls Odzts okdb ( flstOSE 5o | Lids@sulilzdzd@™ihIn3 | O
p2MisOdzsg of kWI,(f stetse 5o j Lide@Gw Ddadaln I83Q ddte d o
kUl (hts HBte' adet ' f Stetsc 68 tseglDérif A9y Q dizday d B ,
KUI(h s HEste" o dzgt ' { tstcts G icCotdsHddbar pLlilpld @ getizaikl/db 8 1 ¢
(fstcsetse | L idsOwy d@ee)p;2ffls Odes o kb/l (103, 76 j toj 9 O
fstecsetso | L @Oy iz MO8 dohd y' §5A0ils@d B¢
o' odaW dgdz? toj Gtcj M IBlEAO IsHdO daxfcetzviHQ y © ¢ dzls O
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sM¢ "' dz CeOUPpeazy f jtcijodhkz’ 50, 0%.
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bt dzO Isdz OSCIsdedd’'j SWOL d zr e L dH jdzls® @ L O
soOs &. 3.

v OB dzdBy v
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v O0C dd3 ,yddiztsa 2 dz(3.1)is ‘dzy dz'o dpdzBzBQ $ dzdz) dzOMmls
o dce dzv H:
R=1, 12+ m2, 4+5 *2m Bi 8,30
[bted BOZO disfly EEY WHR®HOH BOIS | &z MlsOdse
t<0,01). RC 9 OHtcOls 1 OH j dz € BGECLj OO drA) YaO HIOS y dD
fls O dzts 356, )] € dzOHi §OY' “ des dautsct azphasdf d;
¢ s oz ts dBhideldfgls O dzts o W ( B & fo & cdEOoyjj dzilzl ts 4 PHD (B2
MisOdzats o dikdJ/l (IPsStbSGE SO § L (2@ pHAzBRM)V, BMIOBdztso d o
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1 0020 sz Dot diiy s R b YVEO g @B f2d Yy 3.
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1 Phip1 m1 0,10
2 Altal m 2 2,30
3 Feld 1 m3 0,66
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32t o daptsgedzs j ' ° HdzW H OdasESIZMHOY " ‘ dzls O di3Ols

R=0,10*1 + 2,30*0 + 0,66*1 + 2,97*00,65 = 0,11
LV %%*100%:52,7%
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W s te 3z 9 OzdzdzO Is dzf OC Isdodidtsi’ ¢ yv O, d h sl V2 1
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Lol p 1, &O 7,60% (tt=0, 039) Fel d 1.

1 Owoedz Mis! ~RHEaj g™ EBWEBVMdgESd @ 06T ¢
Hts o tokzfMmk dzy 9o dzd 9 O Qe delz@ tsW i dedsiti 6 Q@ilzdz" )
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t JLEzdz sOIs( Yy! séts " HtetsL H' dzlz dzOh d ~
Ok S s dn {[3p[EE], [100J27%290].

3.3. 1 de yJ dzdav o jtodW " COIsdo detsfls H' OcGd
ftstc’ odgV dz? desets OlsZOalz’ g kv toj L Ezlz2dds B d f dzj ¢ fd
sl gE L EtOnkzo Odzde? digW g € 5dz"” y dats EBV
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(23,1%)- s s dzC B dzze Yy dets e 5, Tl 58 Me Hezs®Wy § Odz'
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(19, 2%) foHtsyddSlz d&Ody,j lstsddmlsdsdz,
HS Odzjteejdzg' o BJtejL i of tsca'vdecizeftc @G- WG, da” 3
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it BLYBH' dz d3tsdz®Mipg Bz difBO Wz' ‘LdEs " o Blzo dzO M is |
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[ Sfpdz" HY j dzdz" L OOz detse s Md tcs'ohOts C st tisdztise d
(63, 4%) reotstedm odWoedzjdets L B' dz' h j dgdz? o O3
119,061 225, 60 [ [/ dzdz.

1 ' fndzw ftetso § H J dzdz? zlwu f Oy o dd®diz o ®'
¢ ts a3t dBlsiz’ HisSMdz' HY J dedzlt O GBs 51§ st dsteay iz tzig s t
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MjtcjHde Sl odfDHEC' o, L tedzr 2BQ B YO Mds g *
fgemds ' dz' L Oy' W HB t' L dzdFis O] tc@ij oz Fs 8 QK
] ssHddets ¢ fsLdlsdoe dz toj L fdzl 2O @y 'fripo " H 1§
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