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SUMMARY

Askolskyi A.V. Predicting the occuence and prevention of early
anthracycline cardiotoxicity of chemotherapy in patients with breast cancer.
Quialifying scientific work on the rights of manuscripts.

Thesis for a candidate degree in medical sciences (doctor of philosophy) in
specialty 14.0.07 "Oncology"- National Cancer Institute Ministry of Health of
Ukraine, Kyiv, 20B.

The study included 118 women with breast cancer Il or Il stage, who
undergo radical comprehensive treatment. All patients were prescribed standard
neoadjuvant and/or adiant chemotherapy, radiotherapy, surgical treatment,
hormone therapy. All patients received 6 cycles of standard scheme FAC
chemotherapy (cyclophosphamide500 mg/m intravenous on the first day,
doxorubicin 50 mg/fintravenous on the first day-fRiorouracil 500 mg/rh
intravenous on the first day, interval between cycles weeks). Thus, after
completing 6 cycles, the cumulative dose of doxorubicin in all patients was 300
mg/nf. All patients underwent radical surgical treatment (mastectomy or
guadratectomy, or sectoral resection with lymphadenectomy) and radiotherapy
at the THERATRON gamma therapeutic apparatus.

All patients before the first procedure gave written informed consent to
participate in the study and were randomized 1:1 by the methcehweélopes”.

Randomization was performed taking into account the right and left localization
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of breast cancer, due to various damaging effects of radiotherapy. Eighteen
patients in the process of treatment left the study due to exclusion criteria. Thus,
the statistical analysis takes into account the results of the examination and
treatment of 100 patients.

The main group (n=50) included patients who received chemotherapeutic
treatment (neoadjuvant, adjuvant chemotherapy) with the ACE inhibitor enalapril
2.5 mg oraly twice daily and the beta blocker carvedilol 6.25 mg oraly twice a
day, I n contr ol group (n=50) T pat
chemotherapy but without maintenance therapy. The investigational drugs were
used daily for 3 weeks after eaclcleyof chemotherapy.

Before each chemotherapy cycle, all patients performed hematology,
biochemical and urine tests. Considering the possible myelotoxicity,
hepatotoxicity and nephrotoxicity of enalapril, the valwéssuch laboratory
parameters as hemo@in, absolute neutrophils, platelets, total bilirubin, alanine
aminotransferase, aspartate aminotransferase, creatinine, blood glucose, proteir
in urine were recorded.

ECGs were recorded using the diagnostic complex CARDIO prior to the
start of chemothapy, before the second, fourth, sixth cycles and 3 months after
chemotherapy completion. Standard measurements of the intervals duration and
amplitude of ECQeflectiors. Theadjusted QT interval was evaluated using the
Baset 6s f or muR. QT inteydl preldpdatiod Ras registered if the
duration of QTs exceeded 460 ms.

Transthoracic echocardiography was performed before treatment, before
the 6th cycle of chemotheraand after 3 months of observation by a standard
procedure on an ultrasound scanner NEMIO XG (Toshiba Medical System
Corporation, Japan). Systolic and diastolic function of the heart was evaluated.

Troponin test was performed before treatment, before theadd 6th
cycles of chemotherapy. In cases of positive results, the test was conducted

during the observation period every 3 months or until a negative result was
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obtained. A qualitative test was used for the determination of Troponin |
("Pharmasco”, Ukraie).

The quality of life of patients with breast cancer was assessed by the
European Quality of Life Questionnaire (ES»). The questionnaires were
conducted prior to the beginning of chemotherapy and 3 months after the
completion of treatment.

Before stating treatment in control group patients (n=50), the
polymorphism of methylene tetrahydropholate reductase and glutatiione
transferase P1 genes was studied. For this, DNA from the peripheral blood was
used.

In both groups, in all chemotheraprgated paénts, the heart rate was
within the normal ranges, and its mean levels in the control and main groups did
not differ significantly (respectively, 681 N 0, 5 and 18)6lntee N (
control group during chemotherapy, sinus tachycardia appear@&d patients
(16%), in the main group no cases of sinus tachycardia were registered. At the
same time, in the main group, an insignificant bradycardia was registered in 6
patients (not less than 56 per minute), in the control graupne patient (57 per
minute). We emphasize that in all cases sinus tachycardia and bradycardia were
asymptomatic, and there was no need for their correction. At initial examination,
in all patients of both groups normal valuet systolic and diastolic blood
pressure wereegistered. In 11 (220) patients of the control group Il degree
arterial hypertension was registered. In on® %) of the patient of the main
group an increase in blood pressure of the second degree was registered. In an
case, hypertension did not lead the postponement of chemotherapy. The
average levels of systolic and diastolic blood pressure in the main group during
the treatment period were significantly lower than in the control group.

The usage of the cardioprotective therapy lead to a signtfic lower
mean of blood pressure and heart rate in the main dghaumpin the control group
(p<005). However, there was no clinically significant hypotension or

bradycardia in the main group.



10

According to the laboratory methods of assessment resulgsifisant
differences between the study groups in the incidences of anemia, neutropenia,
thrombocytopenia, elevation of ALT and/or AST, hyperglycemia were not
detected. All types of hematological toxicity were associated with chemotherapy,
and the usage ddbw doses of enalapril and carvedilol was not caused clinically
significant myelotoxicity.

An evaluation of the quality troponin test was performed, only 2 patients in
the control group and 1 patient in the main group had positive results. So, one can
speak of the inappropriate use of biochemical markers for the diagnosis of
cardiotoxicity in this category of patients. Obviously, these results are related to
the median age of patients included in the study, absence of cardiologic
pathology in medical histy, low cumulative dose of doxorubicin.

In the analysis of ECG data during the chemotherapy period, special
attention was paid to studying changes in the duration of the QTc interval. Prior
to treatment, all patients in both groups had normal QTc durandi8 (260 %)
patients in the control group and in(B0,0 %) patients in the main group QTc
interval prolongation was recorded.

According to the initial echocardiographic examination, in all patients, the
systolic and diastolic function of the left meicle were normal. The ejection
fraction of left ventricle in patients of the main group have no significantly
changed throughout the observation period. One patient in the control group was
observed to decrease ejection fraction byd&om the basel@m value 3 months
after the end of chemotherapy, which corresponds to the 1st degree of systolic
dysfunction on the CTCAE 4.0 scale. Also, there was no statistically significant
difference between the mean valugsejection fraction in patients from both
groups during the study. However, in the control group, there were 15 cases of
type 1 diastolic dysfunction occurrence, of which 9 patienbefore the 6th
cycle, and in 6 patients3 months after completion of chemotherapy. In the main
group, there wexr 5 cases of type 1 diastolic dysfunction occurrence. It should be

noted that the registered diastolic dysfunction before the 6th cycle was also
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detected in all patients in both groups according to Doppler sonography three
months after the last dose of @woMbicin. In the main group before the 6th cycle,
there was a tendency to decreasing in the incidence of type 1 diastolic
dysfunction in comparison with the control and 3 months after chemotherapy, the
difference was statistically significant.

Before thebeginning of treatment in patients with the main group, the
guantitative assessment 0%, aftehtreatnteg a | t |
( 62, 5 %NPrid to rdatment in patients with control group, the quantitative
assessment of the healthtstas wa s (%8 &fter ireatfend(,522), 3 N (
%. Thus, the quality of life of patients from the main group 3 months after the
completion of chemotherapy was significantly higher (p8Q) compared with
the control group.

A molecular genetic studyas shown that the risk of cardiotoxicity of
chemotherapy in patients with breast cancer, which is the carrier of one or two
mutant alleles of the gene MTHFR (genotype C/T and T/T) is 2.68 times higher
(OR = 268; 95% Cl=124i 5,78; p<Q01) in comparison Wi carriers only mutant
alleles of the gene (genotype C/C). Thus, determining the polymorphism of the
MTHFR gene in patients with breast cancer makes it possible to identify a group
of patients with a high risk of development of cardiotoxicity of chemather
before treatment.

Based on the results obtained, we developed an algorithm for the
prevention of cardiotoxic complications of anthracycline chemotherapy, taking
into account molecular genetic factors of the prognosis.

Key words: breast cancer, doxorigin, cardiotoxicity, prognosis,
prophylaxis.
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tdOCy 2dze Mmkdz" " Hdzw . OC y"' O i3t dz'
fitdH odCtstcdmls Odeda™ 3.

tdOCy 2dzk fmMkd3' h & Misd dzO:
i 1 BCdz v dBses O d3j tcO;
i 1 dBS &z Loselsdzse s 6O d3j 6O,

| 0,5 B dzZLBdezgMamh IsO 0,5 BECdz TagMar

i 4,5 BGasHJ

| 12,5 BBECdz TagMan Uni versal PCR
B°"osystems (u4z¢).

[ 5 Slted 3Odzs’ Mkzd3' W HBHIAMR]. 5 d&§ d

rdzv  ftetse j Hndedeyd O'dajaits” 1 [t odSEste(
s § &B3Y § WQls Hatg df d d3:

1. ydSdz His L ydRsezawdd)dzdzv2 "CPar ef tod 50

2. Oz &z W' C Oy w: fsyOkss ™ O az Y'ag C
'dZOS s Jyj dedzv O dz' W SOy 2 desets EBRM EC IS
f 600471 no:;

3. ydSdz ' dzv L-RgBp OZMWEPoftcd 50

1 " mdzw L OC " dzgyd dedey 6y OCy* Ol dz' W *' €
tcjLlzdzt SOIs' 9 L 6" Hdzts -a d sy & dzdify OzH Owd dr@3dz .4
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[ Bdzj C bdoY wagets { ydzj HEGMd HyYj ddz" § sdz' dst
o0k Cistfisdz’ Hdz 2 &OBSEOSE' ~  j € f)fojCiy d3j o
HESBttsdse ' ydds dzOkS meOdseam! €O 1. f.) .

27-ul0OlsdMisdydz0 GBEsECO Gltod B3Oddn o]
[ Olj BOIsdyUdzO0 BBESBSO o¢ d¥ YOO d&OMlst
0) L ©OREdsS §jtwoddddr fisOlsdlsdyd

Oted % oBj Is d Yezts dftds di3q dzC'ts citpdxte j Hdp to j H dz' 5C 9 OH
9 ' Hn J dajlsd@dzy dz. )

B) oadWwe dzj dzdgw 9" HA3 dedztsfls j 2 a3 G tc
SL dzZO¢ O ;
9) oaMmisOdats o dzj dzdzW OLO d3sL o' wL C Iz 3"
fOtOd3j stedydzseats SO dzj f OtcOdJ sted ydesg s ¢ ¢
9 ofMmMlsOdetso dzj dzdz? o dHEZ L Odzj 3 desflsy 2 (
WOCItstc" 8) L O HBYBBsSetss tjctejM' 2dese s C
H) By ¢ 0 (teLtcOrkzdtsC) odzgjMmMCE H'
Hsf sdi3ices HdMYf jtem' 2 desce s OdzOdz' L k2

j) tWLORkdtsS fHtetsedzisL 2 L OO drClf wdgts ¢ 15

[dzv ¢ dzr €' fmdedr I COLddSC " o { j tco d dadaC
i B J tetsL tcOn Zdzts € MdtcjHdz SG TS Oted W C
MdtdHdy SOdW d3d Isdydzsets L dzOyj dedz? ( S=) ,
(s).

[ dzv B ' dzOtedzd~ L d3 dzdzedrm OB ts Hzd@VOo & C
tesLtcOrzdetsC MjtojHde S ftesyj dzlslz (te) L G

T_'g:ﬂ r) — 2 100

N
N N (%),
Hj-Ch &z ¢' Mls) tBO6' Cls' o, Nhits BO' dzgj 5B
N-L OGOz dzgj YdfMzs B0 BBYY. (L OCOd dz
) 50 dBSCO MjtjHA SEt fisyj dsk ( Ste) ¢



67

s = [PA-P) Sp=/|0(100-|0)
VN N o)

ste' &3 IstsGts, Hdzw eofm' " odB' tes¢ By dg¥
tesL f sH' dzd o dzts te (3O dz! dzts d3kz L OC tsdzlz (tetsL
s sl st RO dzxd-Di @ dz0.
1" Hd3 dzdzsMls’ 3"y ods' t6f O, h s totsL
sy dz¥ 9 Odzdf!' L O fOteOBRj Istcdydedds Stedlsj to" °
Xi- %
t=VSf+S§,
Hy' x1 @ fjtej Hdz L dzOyJ dzdzv L d3° dzdzd n
ftoesyj dibsdd hts ftstc' odgs 85 Is! fiyw
S1 s S so  Hdes sCOLddSCd o HAddzj c
o ' HiBBo Hdedr " &3 MjtjHde » oJ dzdydd (ff totsn
l S stedmistsalzo OQamw KOSty f OtOd3j Isted ydz

52

— 1

"Ts?
HpMjtejHde SCoOHOlbdgdztcts&’, H D dsdzjf dzdgt o
v sy d€d ofddeok WYOCkst' o dO L d
yOfmlsSd odzjfSk WOSkst' = Lk o dedzde ' fls
SHdY OCIksedd?2 (ANOVA) wHdmfjth' 2dd2 Oc
JlLO ddsL o' WL tsC B 3y C'dz €' ded dkd L o
fOtedatsets St' Wi yi jdsO Swtejdvy' *~ i tetsda

n3 (% - X)(¥i - ¥)

= i=1

gl(xi - X)Zé(yi - y)?
iz i=1

Hy Xx-if Oteydi L dzgOyJ dz' , D ts-lststets’ dsdg® & IS Isfipw
X,y, MJtejHdz LdzOyjdzdew k£ o9dB" 6C On .
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[ dzw tcOdze 59 d - L a3 dzdzd - OoLO" ddsL o' WL
tcOdze so s ts § tsdzWy'yi jeldsiOte BisdeQ (r s ) .

[ dzw dzts 3" dzO dz' dzd ~ L d3° dedzd n (h ¢ Odzd
tcsLtcOrSolzo O MW LO IsOBdzdywdizd Moy j dz
1i tefs dzO.

[ dzw o dL dzOyJ dzdzw L Odzj ) detsfls* f5COL
odCtcdmMssoakzo OQaMmw tojcetej M 2dzd?2 OdzOdz' L .
f 5H j dzdz’ 2wdzts’ ~dgdztsy ddedzs’ e Gtedi M T d3Odz

Y =S8g taXg +8X, o+ anXy

Hj a0, -di0KO®BjsicdOmMSE’ Wi yi jWuBdks ks
hts OdzOdz' L Iz Ist fyw .

1 2Oy j o s @B j O L dzOyj dedzy W hkdS vyt S, Is
fted dzz dz' tso d n L dzO 'y g dedzV d3d L @@ o | dggztizls ¢
MzftesosHY o Odzsf)! sl HOBBOECE d ¢l dzts 8 Ie
1 &20¢ fted SJW' 'y ‘delst 9C0OLE" d2O dzOf O
L Odzj ¥ Odzd " H totsL o' todesMmisj » " HsdRd = H ' LOdR'O
(Oteclzdzd dzls* 9 ) , sz ' F ftsto' odgWdz' dgj fr
9dC sdzOdzdzy yY! e O0dZOdz' L to' odgw dadey f J tc,

ftej HIMsOo dzv dzsfM! HEs -CO®FY M LdkOT O L 9 Oc

y = biXy + bX, ..+ b X,

sty W' y' ‘s oylpwdpdzW o Y J HBLoBdzWE ISH

B Y M ' Lddr WOCktte' 9 LO MmMlskzt j dzj

ZdzC y' s . 1 B5Ctej O, U d oS tssj Woziy ¢ dzls @O y jlsok
LOdzj ¥y dz' Mmls WikzdS y' o ' H 9' Hftse ' HHABG Tt
CsygW' y' "dzsd HBSLOBAzwE Is! sy’ dedilsd o' H
B dzdzd @ ' fMls: WEkdCy' ° . ) ¢ tefEZON O simis(dg,

99003 0d ' odes¥ YOMISYS | W8 "yn { telaks'OH eftts 5 C
fsLBOodzjdedzg" o' H Ld2OS k) ©°"H "~ 7 LOEOd c
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2
b, 100%

d =

I m

a b’
i=1
[ dzw L eOR 2 dzC Iz 9 GBCE' HASE B f
HdMC tod i3’ dEQEEszd2. | ©O®RCOR HdMCtdd do
CEL eOn s Odz S &OMdW' SOy 2dz WhkdCy' = daC

yl=a0+alxl+a2x2+

y2=a0+alxl+a2x2+
Hy a0, -0 I, COM " y' ' dzlsd) dBsHJ dz'
OdzOdz' L z¥ ISP Ln2O y Jydedzw yWRkzdz¢ y° ° Hdzv 9" HYy B9
stc' &3 Istsg ts, oL tcOn tsO zZ0o Odzd M 9 J dzd yd «
sO¢Ctsy MjtejHAd B° dzOH' 2 dzesls’ HesedatsL Iz.
[ dzw i J tco d dzdzts’ f' HG Glds oylded -~ Is Qadzdicyo !

odStstcdmistso zo O MW f ©OCJ s Excel . [ Olsj d
9diBtdmMisOdzdz” d3 MiIs OdzH Otcls FBATIBTIGAIS.Q.Is d M Is d Y C
I JO0fd tBMmisy yJ ddaw ' dz' Czo Odzdzy -

10y Bdk0d desets ' difHEsEeseOBOCE E 2010
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tdrrwf 3
trryvf?uvour JJowyrrRm 1 Jafwrrpy?

31 tJjLEzzdls©dz’ dz' ydesets tsBMisj 3 J dzdgv o't

I 3 Oy * delsS O H SyiRd d3s touzdfS Efs RO G ¢
YjtejL 3 & fwy" ' fdzv  tsfls ©dedz? th)'dzs oHOE
L OGOz dats € dz' dz' ydza} € jsB il JpiE g fc | dzts iy d dBts
{5 jtojHds 56, YT dzf ¢ O dm uezt$ B) oz’ siepdfdie@elz’ dzd
WEZdC ytz? e BOL dOydld, s E f0Oy' ‘“ dzls' o
fjte' sHk MmMytmisjtejyjddey dzj L O] ' Mistetse
( dzOf tofifaBOBOdY), C b sy dz0 Bz dzs B ' EZlSY dlf to
H' 8§ dzOdzOf tod dzlz dapdizl 1§ ©edrg o i teafoHO ailzj dzs  toj
cjLEd SO 9 oHER d'z$ HADO dpds @ R iy’ M Oy
o Cdzt yjdedr © HBMdz' HY j dadav .

l tBtsn GctkzfOr Ek ofMm' n Gyl jidse &dzdils ¢
Ydd L BORtSHdEZOM! E o&iBj 0 dstcdd, O i
Gtezf OR L dzOykzhj dzaj o Ht' Ldzvdzdfm! (9" HUYt
Cdzs tots dzt dzlf &5 lsovistAdfdyd ke hytso O ISOR " C PtoH8 W
fOy' ‘' dzBols g o6 dzedr BRI fifedyg ydeBSE, E 6
' moys 5yd¢ dzlz, ftedysdidk IsOR ' C OteH " W L B
ydedzt ¢ °" i3 SlsjteOf " . 1 Olssd3’ Mmis |, o tsf
I muv daj LOtj ' Mistckzo Odzd ) tSH dzts cus Cotxfdflstieits diz
ctelzf* yYyjtjLr 3 & Mwvy' ' Mdzv hMisOdedz ts°
LS dzO £ 5 0Oy’ "dzls'" 9, LBjte' OdzOMw k& =
Hotsn JOY' ' dalstsC off jtoh j L Otej ' Mistclzo Odzd
-~ 9 d dzd dzlz , hts, ftsqpediodas L fjtj HYyoOmdzd d
Mz tcseo sHEZ. dz20 SHIEBHYOM, I mv o Gideseadz 2 ¢
dzj L dz2OydzO BtOHJSCOtecH W E 6 f0Oy' ‘ dalstsS (¢
i Hd foOoy' ‘“dzelsCd (57 LO nodH&PREZ)
mMddzzmMtso © IsOr' COtcH ' W BtcOHdG OtcH ' W BEL



Ctstey Sy' °  daj

Blzdzd HtMmlstse '

B Iz dzts . HJte]
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H dz' L 2Oy 4 dzdzv v

tcdzts dzdy yd dizd ¢ tstc’ o de)dets L €

v OB dzd 4y 3.

HjtojHAY Ydau o LONEBDadzd2dzkz') ¢ tsdzls te s dz!
ZO0 j B @apon
_ sdstesdz oz [ Mdets o dzO
vjted3 dz tsB (n=50) (n=50) t
1 jteju 1 1 68, 1NO, 66, 9NO,| >005
1l jtejHu 2 1 69, 2NO, 64, 2N0, <0,01
1l jtejHu 3 1 69, 9NO, 64, 3N0, <0,01
1l jtejH 4 A 70, 1NO, 64, 4N0, <0,01
l jtejH 5 1 70, 4NO0, 65, 1N0, <0,01
1l jtejH 6 1 71, 6 N0, 64, 3N0, <0,01
3 i mMwy' | 72, 4N0, 67, 1N0, <0,01
yitejL 3 & Mwy' §' Mmdzv 99 jH]dzdw s

shdaso dz 2 ‘¢lobd d § @n CoORy

yvd k2 ctbkzi"

' na)dh ddazom!

(dm.

BtcOHdG OtcH " W

3.

1

i s
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o KonrpomeHza rpyma "O.. OcHOBHA FpyTIa
85
80
al
. 8
85 o 2 g
B
8 °
ST a g8 8 B
A a
[ = o @ o Q
s o I B S o 8
g R R
B0 | § BB odote o g
i & i d g
|5 = | o =] o _a
[x] ___D o [m] o =] ____-;_'__—EI
8 B~ BizeBeeceBo o B 0 Bocsmeioni TSRS OB
=] [=] E = e — ey u =]
[u} o o [} o [u} [}
o ] o [m] ] o o
a0 o E E o E o E
d o = o
o i a
o [m]
0 50 00 130 200 230 300
EyMVIATHEHA D033 Jokcopyhinmny, vr/n 3 naicamn mems ITT

t dBl1l) &3 dz2d vyuvd bk HJdZOB y' o thmdaso dz

lted odrn HdsdBz eMisjyjdede Bk ofm' 7 { (
dets te 30 dz! dz' L dzOyJ 'dzda'’ Gnfigfldnisds’ daldareiast? sy, © © dzl
Codzastotsdz! dAsO jastAfOfR 1 mu L Otcj ' Mistes o OdzO
Miskd jdv. v ofMyEr oI WHSRISEUO Ysd LO
j d20dzOf ted dzz o HOZEMW HtsMWedazlsd y' dz s d-
LBsSelz dz o' HIsjtod3 desekzo Olsd 1 mu dzy
s OB d3dl ' dzOo jH jdzg Mmjtcj Hdz L dzOyj dadz¥ kzfmd Ml
Csdzstetsdz! . dz2' 2 ctelkzy’

v OB dzZ@fhpv

jtojHds ' od2 Otclsjte' Od dptOyt * stz
Cdastetsdz dats’ ctolzf

sdMmssdz ydz r ' OMmlssdz’ Y

vled d SEMEChgws. ) | ( ddlds. )

128,907 82,5\0,5

ldtwdH 1 ydj
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L iin 2 yd 129,40,7 82,20,4
L jwin 3 yd 131,20,9 83,8\0,5
L itin 4 ud 131,0\0,8 83,1N0,5
o) H dfsdsyd | 130,3\0,7 82,4\0,5
Y itejin 6 yd 128,4\0,8 82,8\0,4
vitjL 3 & mw 128,1N0,7 82,20,4
L BHdZ * " %) (4 0Oy’ ‘* dzlsC (d tsfdats o dats’ G ok

LOtej  MistczoOdzd ' Hod{ GO dz bvOyuw fylslz L]
hdzw s Isdlstclzo Ozt H s EZBOz®f tcdtze d 10 36 .

b1 dzaj ftwdLoj &zO HB o SOpdUfdpde g @ dzdz" My
L dzOyj degdzv mMdMmMlssdz’ ydese s 'dis ®1¢ Ojiipdess dgisizis ¢ &

v OB dzZg[h RV
Otclsj o' Odz dpEIs s & dMC 2
sdets & gz f d .

H4JtejHd t' 9 dz

sitd & Bl Hq(fnd3lsd313dtzcjlsl+dz‘r ‘(Odgjdlsststgdzls‘.u
L itin 1 ud 126,M0,6 83,6N0,6
Y itin 2 yd 122,0N0,8 81,a0\0,6
L itin 3 ud 121,2N0,9 81,9N0,7
L itin 4 yd 120,1N0,8 81,204
1§ t6 jwd Sts ds 119,408 79,20,5
L itin 6 yd 119,307 79,6N0,5
vitjL 3 d& fw 122,3\0,6 79,90,4
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gjtejrdy ' odd MdmMlstsd ydses * H' Of
ftoswesd fjte" sHEZ 1 mu BERdd daddyd di3d dz' >

v~ KorTpomsaa rpyia "C.. (cHOEHA TPYTIA

153
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3
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74 |
g
B T2
o
F 70

63 - . . -

] 30 100 130 20 230 300
] EVMymATHEHE 7053 TOKCOPY ILFEY, M/ M2 3 naicau micna [TXT

t dBl2 . d&3'1dzd ' odz' 9 MmMdMmMlstsdz ydesets (¢)
osmdzgso dz' 2 ' Codzlstetsdz’ dz2' 2 Gtk On.

) jtejH Htkzedd ydSdasd b 4 f0Oy' ‘ dss¢

L dgdj dgdzv to' o dzW ¢ u fpldss. 1'1 Odzed/ Py Jdizd3. § tdedsy s A3z
z dzd ~ LOdzdh @Y C B j f e e sd3 1 mu. I
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sBfilsjyjdede’ yYjtejr 3 & Mwy' " §fizhdy T mBs
HS odnmnTWOdAa3G zdef ) pu dzy YtslstejBlzo OdsE C 5
Cdz' dg' ydets dzj L dzOyd dzd ff sBSdgezj dz@wp'd' " jj de
¢ O jo adgts dzlz .

[IsY jd dzkfiptso © KOZOE Ojcte" ®dz' ,dzON ©icf | ks f tize
o' HfGo' ' Hdzs % ASSWn SHAWstsd ds’ ctbky
fesY o Ok S OtH' S gy dasigiss d 4 dzs © Iy & Oz
CdalsdsC ANy 2 dzd O3 o dzH to SuBDES dEG  Ustidks oldasy . G t
hsHj dedesets fted2 sdskz o §§ 56O IO Ot IdctsCo fifsdnizdz
) mu EZflste’ YO dzd 50,09 talzOnplZi jsto( to dzv dzdz' L. G ol

1 Ofistsfkzo O dzdz" Odc st d Is Bl COteH ' sftesls
MzftcsosHYy o OdiAS M cakzfsmdEdamistse ' tcdets  dzd
MjtejHds & LdOUjd ouv ° (vedeyldstlsjz, ¢ledz'fc

L ZOyd B’ ¢ f slsj dzL s dza o G20 O € 6P Ouzs’ dzj
321 jLEddOBdssdcOstedzdn &jlstsH' o tsB Ml

[ YOSl dhld@gd ds sl§ s Sthksts sz’ d
Gtelzd d dsddaRLdEl dzMmiskzt j dzv ; Codgh zOB stcOls s
f Oy ‘ dalstsC Blkdzd loj egiiiy Gl de s . dzOMis k2
fOy' ‘ dests¢ L BSA ctkzfy toj Mistekzeo Odzd -
fMiskzy j dabp sdelstsy jdz' v 1 Mk jdv, § Hoadh]
c'fjeed Sjd& W 1 Mmlkfjdv, Odj L d&Oykh:c
9COLOdzdr LB dz 98 GMdzsodz 2 ' GOddahis dz' dz

v OB dzd yv 3.

1 0COd dz0 €' & §¢' @be¢' PG OHE SO MGy dOKIs'

] d BOsdzZBGE | [ Mdzs o dzO | s sdzlste s d
sts¢fdyde i  (n=50) ¢ t6 k(j=60)
odzj A3 v 1 12 14 >0,05

tc
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1d2btetsy j dz 9 12 >0,05
vstesd3iB sydIstsi 3 4 >0,05
1 " Ho dh j dadaw 2 1 >0,05
1 " Ho dh j dadaw 2 2 >0,05
1" fdtecdz €4 d 3 4 >0,05

1 sOB321. 9 d H dzts, hts dz02 yOMmls' hj o BT
LzMmiste’ yOdzO ! Odz d3" v 1 fis. ‘ dzj 2 stotst
Iss¢ mMd ydzesmlis f SoLflOsHzoOdgtizty dzd L + € d
C Otco § HJdzts dzlz tsdgy £ g ddOmdsiiaflz L dz@1s 5 ¢ Md ydz'

ste' d3 Istdsde sH sfifdz’ H Y j dzdz LOcOdz dese s O
shdets o dets ™ dzf detL' s dalstelist d dzji  oa 'wie dijjdRxizts d3lsdzO
Mi oz dz’ tc' o ey dsg G dztsB URRD) , ( IsOmBffts &¥ Ilsalgs * Mmls
dzj 2lstets Y 'd&2.3 , ( E®esdEBHAB' of jtejH C ) ded &
fteso jHjdeSE™ 1 mu.

v OB dzd v 3.

t "9 dz ¢ j(dNenmizses'/dd) dzO@ jIsOf OF 1 m
Codzstetsdz dz' 2 cGtekzf OF.

_ [ Mdzts 9 dz0O s sdzls tots dz

v ted3y dz sB Ml tc
(n=50) G to Iz(ti=60)

[ d& CkeoO] 128, 1Nd 126 ,2 N1>0,05
1 jtegddg yd<edzf 125, 1N1 123, 9N1>005
l jtojdd BdCdzf 124, 6N1 122, 8N1>005
1 jtedgdg ydeodzt 121, 9NG 120, 8 NQO>0,05
1 jtegdg yd<edzf 120, 3N1 119, 4NQ0>005
] jtegd yd<edzf 117, 1Nd 119, 3N1>005
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v OB dzd BW

3.

C ' odz € t6fYISI'm, izfiz} 10 WOV || tz 04 C
G to

9 tMmdeso dz' 2 Codzlstctsdzi dz' 2

_ [ Mdzts 9 dzO s s dzls to ts 2
vJteds’ dz tsB Ml tc

(n=50) G to Iz(ti=60)

[5 dz Ckzo O 2,3N0,0¢ 2, 2N0, |>0,05
1 jtegdd yd¢< dzt 2, 0N0,C 2, 1N0, |>0,05
1 j toj-dg Bd ¢ dzt 21 N0, 03 2, 0NO, |>0,05
1 jte4-dg yd ¢ dzt 1,9N0,d 2, 0NO0, |>005
1 jt65d yd¢ dzt 1,8N0,q 1, 9N0, [>0,05
1 jtegd yd¢< dzt 2, 0N0,C 1, 9N0, |>0,05

v OB dzd2upw
t " o j dz Iste(sMbns Y Bl 00z | SO OR 1 mu
Ctodzstetsdz dz' 2 Gtk OF.
s ed dey t el [ Mdats o dzO s ts dzls to ts di tra
(n=50) G to Iz(ti=60)

[t dz' Ckzo O 295, 1N1 287, 6 N]1>0,05
] jtegdd ydSdzt 275, 1N2[ 280, 9N7>0,05
] jtojd BdCodzt 254, 1N2] 261, 0NJ>0,05
1 jte4ddg ydSCdzt 244, 9N2 240, 8NJ]>0,05
1 jwe§d ydSdf 222, 3N2] 22, 4N2]>005
1 jtegdg yd<eodzt 220, 1N1 213N2,|>005

3.

9
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10 jkOfOs 1 mu dzj fplShiiz® distoadjdzs ' )d3'Ods
Yomde sl ded € dzj dzdz? f Ols ts dABdzO dg dad '~ ts fip g adzlz’ B
Csdzstetsdz' dals QB&B)ZY OF  (

v OB dzd v 3.

1 06 Odz! dzO St CimbCe Woln bz dzezv ff O lsas dfBAzO dy'dzd '~
ZO jlsOf Or 1 mu.

1 Ols. L d3 dad ‘lmﬁ%%ﬂe §§§$§§¢"Q
| o5 ls | Logkies 1 2 ~0.05
| § 05O sl th I 0 L 2905
L pBhE 5 3 >0,05

s0Cdd daf des Bt ' Mls tc s@Us] GOB dris@'ls §dzd A
we' By ko oBvkAEdls s i de®uizd® B HESL  j dzO
CO©o j H(dsdk

l totso j Hj dzO sy’ dzf¢ O we' mdzse s Istets f tS¢
fsLddods tjLbd OIS ddhj & 2 §0y' ‘' ¢
sfhdtse dzts ls OBEBY d  (

v OB dzd2pw 3.

s'd ¢ Mis! § L dlhdeedafit day Lidjd kO lsdz® o L d

w dz0@ jIsOf O0r 1 muv o BMmdasodzs 2 ° ¢Ct
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