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ANNOTATION

Gavrilyuk E.M. Morphogenesis of fibrosis and repair in chronic
steatoheatitis and viral hepatitis G. Qualifying scientific research on the right of
manuscript.

Thesis for the scientific degree Doctor of medical science in the speciality
14.03.02 1 Pathologic anatomyi Danylo Halytsky Lviv Nationh Medical
University, Lviv,2019

In chronic liver diseases specialized organ parenchyma lose its functional
abilities and gradually is replaced by connective tissue. Such reorganization result
in cirrhosis. Process is mublitage and includes metabolic disorders (steatosis),
immune derangements (changes in cytokine spectrum fromird@fammatory to
proinflammatory), alteration, cellular infiltration and laierepair and fibrosis. In
recent years scientists have met with increasing difficulties in categorization of the
late stage®f chronic liver diseases. It was associated with realization of the fact
that fibrosis in cirrhotic liver (and even early stages of cirrhosis) may regress after
adequate therapy. Reversibility of fibrosis was confirmed in experimental and
clinical researges during last 20 years and now cirrhosis is considered as a stage
of disease that must be treated and not as a sentence. So today late stages
chronic liver diseases engage researches who try to improve diagnostical methoc
and to find new targets f@harmacocorrection.

Alcoholic steatohepatitis, nonalcoholic steatohepatitis and viral hepatitis C
are nowadays the most common diseases which results in development c
cirrhosis. Significance of their study is approved by the increasing frequency of

thesenosologies in many regions including Ukraine.
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Conception of the research is based on the hypothesis according to whict
fibrosis, traditionally the main sign of the late stage liver disease, is only the top of
the iceberg. Excess synthesis of connectivwiscomponents is only a single sign
of a complex matrixcellular interactions in the niche regeneration. In our research
we examine morphologic features of regeneration, microvasculature
reorganization, fibrosis and their typical associations with watiowkn
histotopographic forms of fibrosis morphogenetic variants (patterns). If one of
the morphogenetic variants would prevail in the specific disease it may be used fo
the diagnosing and differentiation with other nosologic forms.

In accordance to thisypothesis design of the research include four steps: 1)
Retrospective study of autopsy material for analysis of liver cirrhosis occurrence.
2) Characterization of the main morphologic signs of reparative regeneration,
angiogenesis, fibrogenesis and setectof the repair/fibrosis morphogenetic
patterns. 3) Evaluation of the specific morphologic features of repair and fibrosis in
different diseases (alcoholic steatohepatitis, nonalcoholic steatohepatitis and vira
hepatitis C). 4) Study of the pioglitazoaad ursodesoxycholic acid effects on the
repair and fibrosis in experiment.

Retrospective study was based on the materials of autopsies performed i
Lviv regional hospital during 10 years (202010) and incudes 1237 cases of liver
cirrhosis. In open pspective study 351 autopsies and 92 biopsies of liver tissue
from patients with alcoholic steatohepatitis, nonalcoholic steatohepatitis and viral
hepatitis C were included. Morphologic examination was performed using
histologic, histochemical methods, imnai histochemistry, electron microscopy,
stereometric image analysis and statistidse experiment is performed on sixty
laboratory male rats weighing approximately 1820. All the experimental
procedures were approved by the Ethics CommateBanylo Hdytsky Lviv
National Medical University.

Retrospective analysis of the autopsies with liver cirrhosis performed during
the decade shows prevalence of alcoholic lesjdhHi 62,9%, meari 53,03%).

Tendency to increase viral hepatitis C frequency wagaled. Nonalcoholic
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steatohepatitis was more rare but its predominance in combined disease
(commonly with Anutmeg | ivero and al
of this disorder up to 1/3 of all cases. Histologic revision of slides in the cdse
liver cirrhosis diagnosed by clinicians and pathomorphologist$ j5%resulted in
new interpretation of the morphologic findingancomplete septal cirrhosis was
recognized.

Immunehistochemistryncluded markers of the main cellular populations:
epitheliali [ tea ¢ [ , endothdliali CD31, CD34; fibrogenousi USMA,
Ki67; regulators CD68,CD117.Relative square of the cells with positive marker
expression was evaluated and compared in three groups depending on th
predominant histotopographic form of fibisis pericellular, portoseptal and
periductal. Selection of these types may be appealed to the following statements
(1) primary screening show prevalence of these forms in our material; (2)
pathogenetic mechanisms were described for the selected formwasis; (3)
choice of the terms depends on the peculiar features important for our researct
Most of the processes develop in the specialized dreagenerative niches. We
choose twd periportal and intralobular from four niches described in the live
Immunohistochemical indexes were studied in two tissue compartimesggtal
(interstitial) and lobular (parenchymal) respectively to these niches.

Pathohistologic and immunohistochemical examination revealed at the late
stage of alcoholic, nonalcoholsteatohepatitis and viral hepatitis C the highest
reparative activity in the septal compartment (corresponds to periportal niche)
where these indexeg (e ¢ ¢ [ |, ( tamdé & B Bxfeed the same markers in
the lobular compartment2 times and histologically were associated mainly with
ductular reaction. These morphologic findings were accompanied by prominent
septal neoangiogenesis (septal3ab quadruple hhat of lobular) with anastomoses
and hepatic artery branches formation. In the parenchymal compartment
(intralobular niche) groups of EpCAM+ immature hepatic cells and single ductules
were revealed accompanied by the low septal and moderate lobular wasculs

indexes, representing arterialization and central portalization processes. Electro
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microscopy in the both compartments show a spectrum of changes in the
sinusoidal endotheliocytes ranging from dysfunction with predominance of
hypofunction to alterationf variable degree and intensity.

Analysis of correlations between the main morphologic indexes of reparative
regeneration, angiogenesis, fibrogenesis allow to select three repair/fibrosis
morphogenetic patterns. In the first variant (R1) low reparatoteity ( [ tod ¢ [ |,

[ tod ¢ Jakdy s 1s®gnificantly lower) mostly in the lobular compartment with
prevailing differentiation into hepatocytés; tca ¢ [ H= 0, 1\Was revealed., O !
Pericellular fibrosis with high lobular and low septal indexes of angiud
fibrogenesis; ppnounced compensatory septal reactions (CK19+ ductules) and the
highest level of telocyte marker expressf@D1 1 7 =2, 13 N0, 04; i<

The second morphogenetic variant of repair/fibrosis (R2) was characterized
by moderate reparative activity in the boikstie compartments: markers of
reparative regeneration and angiogen€SCAMG, EpCAM, ,CK19, CD31S,
CD34S, CD34P) approximate to that of pattern R1 dd$&MAG, USMAS, Ki67S,

Ki67P, CD34G values came up to such indexes in pattern R3. Portoseptal fibrosis
with ingrowth into lobular compartment, prominent adaptive reactions and high
value of telocyte marker were revealed.

The third variant of repair/fibrosis (R3) high reparative actiyity tca ¢ [

[ o ¢ [aRda s 1sPgnificantly higher) mostly in the septal cpartment with
prevalence of cholangiocytgpe differentiation was associated with periductal
fibrosis, high septal and low lobular values of fibend angiogenesis and low
expression of telocyte markg€D1 1 7 =1, 16 NO, 05; t<0, 05) .

For the first time compbe analysis of late stage ASH, NASH and VHC
morphologic signs was performed in order to evaluate (1) predominant
morphogenetic pattern, (2) specific features of tissue reorganization and fibrosis
regression, (3) degree and specificity of activity signseiatiton/cellular
infiltration).

In ASH prevail morphogenetigattern2 with portoseptalfiorosis (68,9%,
p<0,05) anddiffuse ductularreaction(90,6%,p<0,01) Among the signs of tissue
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reorganization large nodule®3,0%, p<0,05) associated with portop@it and
portocentral septa with severe vascularization are the most common. Signs o
fibrosis regression include thin fragmented septa and thick collagen
bandles/adhesions. Typical features of ASH activity were found: diffuse severe
steatosig26,4%,p<0,095, foci of ballooning hepatocytes with adjacent neutrophils
(40,6%, p<0,05) In addition severe periseptal infiltration was pres@&,9%,
p<0,05)

In NASH the most common is morphogenetic variant R1, but significant
predominance of diffuse ductular reaat (92,2%, p<0,0]1) is associated with
combination of pericellular(60,8%, p>0,1) and portoseptal32,4% p<0,05)
fibrosis. Tissue reorganization is limited by septal scler@is2%,p<0,01)with
portoportal septa and is accompanied by significant predormoe of thin
perforated septé8,6%,p<0,05). Among the typical for NASH signs of activity
moderate diffusg46,1%, p<0,05) or centrolobular(29,4,5%,p<0,05) steatosis,
single hepatocytes with ballooning changes and mild intralol@g1%,p<0,01)
periseptal infiltration(92,2%,p<0,01)are revealed.

In VHC predominant third morphogenetic pattern R3 (periductal fibiiosis
84,2%, p<0,05 and periseptal ductular reaction 86,1%, p<0,05). Tissue
reorganization is presented mostly by macronodularity pattiocentral septa and
moderate vascularization. Signs of fibrosis regression decluntraseptal
hepatocytes and approxiamptiah portal tracts and central veins. Among the
typical signs of VHC activity only moderate periseptal infiltration shows
significant prevalencg54,5%, p<0,05). Besides this single foci of ballooning
hepatocyte$94,1%, p<0,05) are revealed and multiple intralobular infiltrates are
found only in a half of cas€82,2%,p<0,01)

For the first time it was established that ductulsaction is an important
diagnostic criteria at the late stage ASH, NASH and VHC and its statistical
significance is higher than that of other morphologic features including signs of
tissue reorganization and fibrosis. Another important conclusion concerns

diagnostic significance of typical for every disease manifestations of alteration and
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cellular infiltration. It was shown that these features commonly described at acute
stage persist and are important at the late stage of chronic hepatitis also.

Using mehods of multiple regression reliable diagnostic criteria of the three
studied diseases were found. Their combinations depending on the diagnosis wel
presented in the resulting equation of our models:

0,127475*steatosis spreading 0,421991*intralobular ifiitrates +
0,460191* balooning hepatocyted,328519*periseptal infiltration + 0,703488*
ductular reactiort 1,266195 DIAGNOSIS

It was shown that the best informational predictive values are seen in the
VHC model (sensitivity 89,33%, specificity 85,47%ccuracy 86,41%).

This equation and tables for determination of the stage and phase of the
disease were elaborated and recommended for the pathomorphologic practice.

At the last fourth step study of repaindfibrosis specificmechanismswere
performal in the experimental research. We choose two diugi®glytason and
ursodesoxicholic acid and examine their effects on the mechanisms of alteration,
repair and fibrosis. For both medicaments antifibrotic effect mediated by hepatic
stellate cells has e described: pyoglytason interact withP A Rand UDCA
shows antiapoptotic and antooxidative effects. Speciality of our research depend
on the prophylactic injection of the remedy simultaneously with the pathologic
factor (tetrachlormetan) before the development of cirrhosis. In the both
experments significant differences in severity of fibrosis, alteration and repair in
the two groups (untreated and treated animals) were revealed. UDCA decrease
degree of alteration and fibrosis; pioglytason has antifibrotic and mild
proregenerative effect.

Thesis represents theoretical generalization and proposes the new resolutior
of the scientific problem concerning development of the repair/fibrosis
morphogenesis conception and rationales application of morphologic diagnostical
criteria in late stage ASHNASH and VHC.
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| Ml & v 15 15 15 -
[ oW sdBj ste* V| 15 15 15 -
[ dzj C btctsdzdz® o3 6 4 - -

tiLkds sOd off' B WwOcdk dzs' & C s dzj €
Blzdzd MmMIsOlsdmisd ydzts tsBtetss dzj dz' L O

odhj o
‘dzh d d3g dz'telg ©Is © d3( .
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tfrrwf 3
JafI1JRrRIJeovw 1 [zRARY Jgwwl [ y(ups¢rl w)
dtmwly 1 oJuvfleowsy f1L fourt wod/

3.1 vyOmkslko ydesLlk §jy &Sd LO &Ols

l1ted o de yd dzdz BOIsjtc" Odz' &9 Oolstsif M- 2,
2010 t. to.dzjBdOZz@G tced ® f Oy' ‘' dzls'" ®© L H' OG«
dbdzOdz' L. ftsCOL Oo, hts ydtetset 4y d€d my
(sOBdz. 3.1), fJtedysdkz yw yYyomks O ftosilsw
dzj L dz0O y dzts .

v OB dzd yivy Bisisls © Oo Istsif M 2uded ~f joud JAdEEH]S ‘L
2010 t. to.

{sCd |[IM° odfo[ldyoOoHsSd | IdfOHS(
(OB M. ) (%)
2001 775 82 10,6
2002 780 96 12,3
2003 894 109 12,2
2004 803 110 13,7
2005 947 146 15,4
2006 907 154 17
2007 1056 170 16,1
2008 1082 127 11,7
2009 1107 159 14,4
2010 864 84 9,72
{ OL B 9215 1237 13,4

[ dzw fteso j Hj dzadgw Hisfydz' H Y j dadgw B Iz dzts
[ LY b, sM¢ " dz € d z  dzg" 2 Ctsdzyd dzlsteclz® Is
MOy’ sdz0t’ 9, O BLOCtYy yYyomsdqdzdO odf OHEC
ftosW' Gcjde! CIsO dzOwWodz Mis: odfOHC o MmMd3jt
B dz' BOdz' dad dz3d , HdzW HEtMWGedzj dzdz?v HEBMistse
Ho' Ctozf foCdzyf gO@®RO odfOHST Md3j tols' n 9t
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MlsOy' &®ReWOMd 2 ¢ d d YR &S Otsde A5 [d
Bzdzd o' Hdzj Mjdz dzjlsOdz &2 odfOHSd MY
¢ 5Bz 2O dz' dzts” Cdglt j Syt 2 dats C oz’ dz ydzts’
COtH' sy j destelz, [+ 90" of)! ke dts dets tizts dz0O teelztiz
[1 0" oM @B Gkl Mdn ' Olted ydes' & € Otedz' )
hts HOdZ' BOCOLBYtsY & ddr MOy’ sSdOt' o,
C sdzls d dze § dgls  zOMj dzj dadzv , dzOB dzd ¥ O Is! Mw |
LOEOd d2 2 §sfldvy' . (5@ O e ‘7 O drds, O yts Hs,
o' HBEZO O ' Is! v fody' d dd2 o' HB' & §OY' ‘
MjtejHdy sMsOldmMsduydedn. s' d €' fded?2 tetstL
tsC' o ftojHMisOs dzj des 2O tedf. 3. 1.

180 +

160 -

140 -

|

100 -

BN

|
T

|
Q22

§
N
120 A o e §
ool \ %

N

X

80 - )

7

60 A

40 A

20 A

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

{ Mk dzts € & dbdetyw yOMmsisd Oolktsim 2ddn od
BOCOsftesY ' d dzdf (4 4) O Mfjy' Od L tso
(2001-2010)
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glsOlsdmisd ydets L dzOykzh dr o " Hd dadatsfls j 2
fju &¢d fskwvesd cMlsOdds FMH.jMAIsd tlptst
o' Hic' Ldgwe s Mw o' H HOddms J§  H] KB zse'
Cdz' dz' ydesegts dBOIsj o' Odzlz, LG  Hdzs wGCdm o
fsh d tej detdiyighiy ‘e lsldzB M Is 9 ' H YdstoigiL zO dfQjda] ‘ LdzS G
BZOIsj to' Odzkz dzt €10 € R¥EZMIsSOIskzo Olsd o dgzlste’ h dg' t
dzf] © ' HBBKOYO' IsjdzHjdzy' 2, hts Mftsmlsj tc' ¢

s' dz ¢ Mls Qoalstsfm'"2 L BOCObftots?W ' o
Bj HdyYydzedr L OC dzOH " o BzdzO d@3O2yJ tsHAOMS
dz' COtedz" ) o dfOHSd yYydesLlz IO ydteslsdydss'
17%, O 9 Htokze' 2 ctozfl14( HY) yAPdz' L RO
fswidzdIsd oCdzt yjdzdzwn 58 k& Htkzelkz ctlkzflkz d
mMfjy Odz L OYy" h s0dzdzOBUZI N lzdz s BlEG to Ht
BOGOIL tesW ' dz dedd3 dz' § Otedzv 3.

3.2 ulbOEjgoat chseddosmls’ o BEH Qs 52
2010 . to

VY esHisigs e s WO TREENPAL 0 Mg .tetg .H) § SHiZ] te ¢
ydesL 2z ¢ s Q8 dglsgdes2dets 1§ j tc J & @dD dz(f tc < 0,y 00Mls)¢S
oy OHSE " & RO dedzw 4 uu' deb& d K tote g 'dz p Ggts (
stcj s BB, 3% (95% 0f W%)6,5, & £ y "' des¢ Y C
H' Ocdzsmisseo Odzgd?2 dzdh j E 31, 7%

gjtojHdg 2 9'¢C digjtedzdr ©'H yYdtesL iz
H J&H d S ZOHOs 54, 62N14, 42 twsCd. 1'H
HjMwisd tetsC " o, h ts Hsfmdz" HY o Odzd M)+
dzj L 2Oy lz" d di3q) .
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vOB &z juls®lsg oss ' R OwOCIjtedMmisSd odf
20012010 t5. t6.
tsCd | 1" € s Y Szt o " r° deS d t OL &
¢BfMm| % ¢BfM| % ¢ B M
2001 51, 2N| 61 74,4 21 25,6 82
2002 55N15 57 66,3 29 33,7 86
2003 56 N14 71 65,1 38 34,9 109
2004 56, 6 N| 82 74,5 28 25,5 110
2005 54, 6 N| 95 65,1 51 34,9 146
2006 53, 6 N|] 105 68,2 49 31,8 154
2007 54 ,19N| 112 65,9 58 34,1 170
2008 52, 3N| 90 70,9 37 29,1 127
2009 55, 7 N| 107 67,3 52 32,7 159
2010 55, 9N| 65 69,1 29 30,9 94
2001-10 54, 6 N| 845 68,3 392 31,7 1237
3.3 (' Bdkzse’ yded?2 (tosW' &z ydsLlz §j
lted o doe yj dzdz f totsls tv Py dizd ! to tisifistafsde da
ud dzdzd € d BBts ) dzd o HSHOIkCtso f Olstsc j daj I
fjtejB' Gk L Of 9 s tc 409 Kdisda™ (RideBas jlsojtde o fy ls

LORotstcs 9 Odzdzw |

[ dzv
B Iz dzd

O dzO dz'

L z di3s o dzj dzts

dzj ¢ ¢ Mmise
ftcOo ddazs totsLME dzs fg @zl dgd
notStetsCE s,

L &z

B LY te]Hd
J ' sdztse * ydeselisy ‘ff totfs ¥ b hdzs L
o dH' dzj dif ts O CptEceds Gz e Oy j dzdzv

o ' H dts fi) dats ¥

o dz€ 5 ¢ sz’ dzd ?

HsfMmistse *
1 o "f HOdStsteits.¢ S O dzOIs 5 3" y dzts d3kz

ftoduddo mc

edz flse

H

LOnotste® 9 Odzdzw ,

¢jdzjtL

L3 de 2 4§

s®Ots 9
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H Odz' OROdidzj Lz ftots Istedo Odzj-15 dztsssf o P
feLOfj Yy dStss’ deWtsdkse yd' oW d?20d
GjiOlsdlsd BOLEZo OoMmw dzO HOdzd » 0OdzOd3dzj L L

v ojdzdS¢' 2 ctkzy" odf OHC " o, hts L Odzd
Btsy dzd 9 ° yd dzdzed ¢, w¢ Bsedzd o H' cteOlsd
1 jth L O ofmj Bkt odHlit ditsL gichzf zls ¥ BC Is
ftoswead d3j lsOB tsdz' iYdzsic s IdnjdddisHdE tipig His ' d
Hdfmdz' " Hj 5" W Is © G' fJjtelsj daL * w. 1 3° d
M B ssdkBsS sdtf dzj ¢ M tetsL y' dz¥ 9 ©Odzd My w Q
Misj Olstse jf Olsd sl HIED  sw Y j dzdz tots dz' iZJj sOB
shdsodzz o Ok Lo jtlsOdzd dz20 dBteW sdzse ' y
d3ts fals iy Is otcOnRtsoalzo Odzdm'[ O to$ @rtzdz @B Ist
Hisfdz' HY j dedg?" H sL 9 tsdzY dzd Mds)Jswiss dids dif isdz'daRIE d (
H' BB J &3 ded Mmis' desC oz Jaedz( W BrAEBCdps MC
fslssoh jdzgdzg" BOLOd dzd” Bj-ds@ Oy ,C to ELDdpa
("hjd yd' L &ZOHd, cdizsijtekzdtsmC dzj tetsL )
fsd’ dzgj 265§ Ols™ W, ROy jjdeday dsQugcR )ls’ dsoy, q tel
stsoh ddzO® Y dteso s5° Cdz' sCsoadded dzO  Jjteg H
(EtcOy j dedg?y tshdeso dedrn @ s @dzed L &P dz’ ¢
BiLjdelsjte’ Odzt dg', dedteSC B8O SO Otlsjte' '~ dz
"h | i3’ ouddzOHte o f Otej dan ® &3 ) ; ' fJjtolsj daL *
SO Owlsjt' sdz, ¢ ' ff JjtlstesW ' wdzjists AT dz jds o Ls)c

v L dzOydz' 2 Yyofisd dz odf OHC " o B Iz dzts
Orofttcs 9 Odz' 3" ) MtsBtss OB C L BliHzh B 12 «
notste’ L ' HAdZOdzets®s f Olstsdzse' ‘& (11).

cSChts ) OdzOdz’ L. Oolbtsffm' 2dzdr BBOIsjte’ O
JIs" sdzse ' yded - yddadzd $ T o lst$ted didzddIc dz' B Iz tizO §
Qo lsts' iz dzdd ¢ jftfec@sloydjldnd MSC dzj tesL ¥ yd 2 ChtdsddeTRc
ydetst , ssCMmdded SO d&jHJS O] dzlsd, O0d3" o

-
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WOCIssted daj BERAEZI odwe dzj dz (StedtfIstsc j dac
shils Odzdz! 5¢ * dztclzd

vO0Cdds yddesdz Bkzdzs odH' dzjdets 5 § Olstsc
ydietsL L zdge dzjfdafiplsed ez mdzd?2 ydtetsLt, ydtets
ftcd ' Hd2Odz' 2 HObtsdzZse® ™ fJy' dzgfd IsO yc

MOOSCIsjtedmisdéc © yYyomlstsq, w g ¢ &zOH ©
oftcsHBBo Y HGMdZ HYEZoOdztse s f jto' SHE ftcj H

100% 7 gEE  mE o e

B ﬁ_ | R -—-»-———m-—‘——_‘..—— T a

2B , =z =F ol it — i f—
50% & -E_.E:‘__EE._‘ o
a0% + 8 Bl B -
30% "
20% + -
= - ~ 2N
2001 -
2002 2003 2004 2005 2006 2007 400 2009 3010

{ M dzE§ s3 szse ' yded?2 W' & Ooltsf ' 2 d
10 ¢ 2010200 ls. ), Lbdkso dzj descts OdS 5¢ &
o' tkfmddd ¢jfOlsdlssd (1), daj OkC ¢
f5' HdZOdets® U Oltsdzscl OE o Glck p Oz@ s

¢ dzOdz' L Yyofmstsisd Ctej B3dr HOLejdj Isd
HsmMdz' HY k9o Odzd ~ 10 ets¢ " 9 (tedm. 3. 2) :
odfOHC 8 MitMmMisjtc' cOamMmw OdzS setsdz! dad?2 Yy«
® H 41,5% HT 6Bz 9 HC d&ZOHO dzh j t&j3H B! 3H%0.
WOCIststed ftedLotsHddzd Hts totsL-2gs8® ity
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8,17% ),; 2wy (MHIJBRH &% ) ; -23, 5B I ,iMj6s]
20, 45%) ; -9 dB % Ef)P4h)Riz,214]

l1ted ftsto' o dgv 2! dzh)dBI® Is PiAOda) dzts L dzOykzh
Yyomlstsis" o' Ldzdr §JOIBGJdaiIsdydzedrm Wisted
fjto' sHEz dzj BlzdZt odwe dzj dats.

[t Mz’ H LEfddedisdm! dzO yYyoOfmlssis'
Gtozflz o9Cdz¢ yodzdfm! L ORotstes o Qdzadzvj,i OLskxfdstdseds

n 5" HdzZOdzdeW a3 (tedfm. 3. 3)

100%
90%

80% + &

vt

70%

IO

r..w ,
SRAREIANANR
:

A T e bt sy

60%

= X BIB+C
50% &= #BIC
40% if::; HBIB
30% + i

2
20% 1 538y

10% +~

0% T T T T T T T T T T
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

tdmMzdzB @ 398" Hdetsh j dzdzv yYOMmilstslsd ydest
o' cemdeddsd ¢ jf OlsdlsO®sd c¢cle (1y11), C H ¢
ftoslswWetsda HisfdzZ HY ko Odzdr 10 to

) 5 HdzOded d dERODd b dldegdy: L § syd dz0s yd
y' sk mishsjte’ cOdkOM! IsjdHjdey ¥ HE L
l e O ilffdds@icdzs 42 (63, 6%) fwslsd 16 (
ssydd?2 Stdlsjte' 2 A'hjw0O), hts, jodsdmsks
fshduj dshls' HOds f§Oksdse' ', kOC ' f
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LsCtej B3O o d¢C sted fls O dadzw I H dzw fticdyd
BOwS jJ o' 9. l " Hif s9 " H dzts, L d&zOylkzh s B E@AZO
26, 7% ftetslsd 0 (<0, 001) .
1 o OdzeQfdef L 5 'GHedzO dzts’  Olstsdzse ' °  ditsy dz
Yomse O Ctsdeftej sdets’™ § Olstsdzse’ ™ W& MG dzOH ¢t
2) dO2yomls' ' CdStejIsdeg Ctsdse’ dzOy'

%

60,00 7

50,00 -

40,00 1~
30,00 4 .
20,00
10,00 +
Ll
1b T s _ 1t s 14 e

0,00

S S
€ «

{ Mz dztEG 4308 Hdzsh | dzdaw ' 8 OfylstisdeS oy d sk Bis

o0’ OdZsOR] §5° HdzOdzts®  Obtsdtse’ ~ (11)

ft5' HdzOdzdz' L o tkfmdedds ¢jfOldlstsd ( ¢uy+

f5' HdzOdzedz' L dzj OS setsd dedds flsj Olssajf O

flsj OtscjfOgz®dgdzd L o' tekfmdedds ¢ j§ Ok

dj O setsd dzdds Mlsj OstsejfOlsdltsd o
(1o +f)

14 L0 jtoj ydets HEd dziz 2 pfFds oIz otc' 1L dlad |~
odwoeodzjdes k2 92, 2% oadfOHSC &8 ydesLkz
bl 42, 8% ~nottedn . 1 Sl tejlsdzdm S d3B
odwedwefmw ydtetsL , LEzd@iso dzj dzgd?2  5° H dzO dzdz



102

fsodwLOdEs L ntetsdz ydzdd3z o Jj detsL dzed s L OF.
o OHd MmjteyMmizH didede@ j ozpH sMisOlsdey igls ' 510 d3'9 %C
" Hh ] MisMmlsjtc’' 0w ydtetsL , hts ttsLod
1081 (41, 1%) . l Otc' Odzlsd fts° HdzOdgdz" o '
LEmMistc yoOdzdm: ftc' oadaW dets ' HEC 5.

b ZOdz' L sO¢dr Ctsdi3B' dzOy' 2 L gz h z° X
J B stz kM 7 o dyfOHEC' 8 yYydsL iz,
1o MjtejH EM' 7 RoadBEBd2%MWE Od u IS B6HWas 3zd
1 Ostsd3’ Mis! yYyomlscoO 11 Lddyk'ls: mw HB 8, ¢

A S sd3 dzse " ydes, hs ysddzses ¢d MmisOdatse
Ctezf, LCGsdgdddvy (9o tose Hdets Bk X' dgsC Bisy
SO 6" dzgj S sdzse ' ydzg' fJetsyjHlkzted) (IlsOBdz. 3. G

v OB dzd YW sPIs§ otso 2 teLiSH &z 2 ctelzf C
Ok setsd dzgdds fMisj OlstsejfOdlssd (duyl),
dzj OzS sesdz dzgd Blsthds j OB e j§ Ols f 5° HdzOdetss |
"dgh dd3d L OR o tsto o Odadz dzq

Jtelkzf O 1 ° € 9 Yy sdzts o ¢ r ' dzC d it OL &
¢ % ¢Bfy) % ¢ B M
oo 50, 1 N| 494 75,30 | 162 24,70 | 656
1 46, 8Nl 42 42,00 58 58,00 100
1 64 65, 3N| 105 61,05 67 38,95 172
11 61, 9N| 173 68,38 80 31,62 253
wdzh © | 55, 3N| 31 55,36 25 44,64 56
t OLtsdi 54, 6 N| 845 68,31 | 392 31,69 | 1237

1 02MsOh ddsd BEdd f§odjted L 1 6uy
#O2 B dzshb ik (MjtejHdy 2 o' C 46, 8N15, 9

fstc' odgv dzdz' Ybsetshfrts@ Pz r ctizf OF dz
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3.4 [MBdzdotmls' fosct] Mizo Odzdz? & tots &
LORhotsted 9 OdzdzV n .

) tod odoyj dedz O jte' Odz' @ OQoabkif' 2 (
ftcj f OtcOIs' o) MdtjH odfOHS" o, YHgsS B,zoB
odH" " dzj degs 9 Otc’ Odesd ydesLkz §jy' dsd (A}
fjuy deSd (18AhA1l) (lOBdz. 3.4). [ dWjtej dzgy' ¢
dzOMmils z 4 dzd ~ Ctedlsjte" WnQ: dzOw 9 dz' fMls Cdz'
4y de€d (f stols Odzied gz® O lscO tdfc] t'ls j dzio 'JHc, 0y j dzO
odwWedz dzdz?" y' ECs5° dztsH 2z dzv to dats iy Is fted ¢&°
ydtesLtsd3. lted o' HiMElsdasMmlis® o' Hf s9 "' Hdzd A
L3 dz Blzo H' OGdetsfistse Odzd 2 dzj f so dzd 2i MJ
M f @& MC dzj tetsL B Myvdsd L Wistodzkzo Odzdz
[215,216]

v OB dzd yWy OIsdsls©@ o df OHS " 9 dzj f so detsg ts
(1 8A1) SO ydtsrtlkz 4y dSd (A1) ftod

fMisj Ossej f Olsdlstsdz (o), o ' dzfz ®)diA 36 s dz’,
Misj Olstsc j f OlsdIsts 3 (1 o841 ), fs5° HdzOdzts ©
L OR o tste® 9 Odadz” oz

| ez O 1 4 A} A1 1 O¢ Odz

¢ B f % ¢ B f % ¢ dz €

IR 130 19,82 526 80,18 656

11 47 47,00 53 53,00 100

1 0 &y 116 | 67,44 56 32,56 172

11 139 54,94 114 45,06 253

w dzh 19 33,93 37 66,07 56

t OL sdz 451 36,46 786 63,54 1237




104

lteso jHjdzd?2 OdOdz' L fsCOLOs, hts Bk Ht
(63,5%) fjtojoOyOdzd dOH odfOHSCOMR 1 Al
1 02 yomls* hj fsodzd? ydesL MmMfsmisjte’ 6
wWesedBO BdzO2 o dh s MmMjtejH EM'" " MiCy' 2 (te
"deh 3 detsL sdzset ydzd i3 ctelkzf Odid (te<0, 05)

5O 32,7% 18Al). 1 ©2t" Hh j A1 oddedC Os
fotc’ adgvdzes L EZM" @30 ' dzg" d d3€,05zs L tsdzts 6 ' ydzd ¢
HtlsOl! (ROdks ofddeoOdO &O ftsckj ke

(f setcOded ydes L dz2Oylkzhj B' dz2 " j A1 fHted ¢t
~notstcdr Blzo ftdBdzdL gt BHBRZOSCBad?2: L A1
i49,6N12,7 esC" 9.

lted 14 MjtejHdd 2 ydtc®L 03 seclfsr o d M d 3.
tesL f sH ' dziz, 9 ' Hd3 dadets s BLkzdzd dzj L dzOydz
yofmls® hj.

l1tod 1 04y tc' L dg MisOH * ydotsisd ydats’
BO2Y ] BHA&ZOCESosdn o' $165d8NEXLEZG ORSEAC (LNOD
tesCudj.tcj H yYytsdzse " ¢ 9 HOMRO fOLBEtse W L kM

lted 8" HdzOdz' 2 f Olstsdztse ' i ted Hdz 2
B' d&z2 hd?2 (65, 7N12,8 twts¢d), d' 3y bk odf
~rottcdas yYyoOMmils' hj odwedzwdzdf' yYytdztse'  ¢d.

255 ) HB iisOdzdzots dzs q@EAf 6, SHMY L OF
Mywedudded dzd ydtwse §jy dscd, 1841 yombs’
mMfsmisjtc" cOoamMw L SHABRZOCSY 58 Yomilstslstss 7
Ctozf OR 1 8A1l 1O A1 fwOCIlsdydets dzj o Htc' L

1 sto’ adgvdzgdzy o' Clz, swvo & G Lilpve & & tstdkd &z
L sL 20 Odzd A} HiSL 9 sdzw * L fJodeddzs dzO
ftescte Mzo Odzdz G tetsyd Miz.



v OB dzd ywi

Bj OS sctsdr dzd 3 fMlsj Obtsejf Odltsd

435.0%g ‘oG 0 |
L zBse dzj dets G ts

UL

H dztsh | dzdzw

Oz sesdz dzgd sz Misj Olstsa j f Ols
(1L oe 1)

(&’

"Hl e O

"deh ddsd L OR o tstos 9 Odada d3q 9 L Odzj ) desfjils
dzj f sodetsets MjflsOdz dzgsets ydtetst 2§y ded
Ltekzt 1 dH| 1 OcOd I ¢ (| vy | ' dzf (
ydtete ¢ dz ¢
dB| %* bB M %*| ¢Bfi %*
bu) |1 A 130198 49, 6 N 110 | 846 | 20 | 15,4
(n=656) | A1 [526/802|50, 3N| 384 | 73 | 142 | 27
11 [14AK1 3332740, 2N 19 |576]| 14 | 42,4
(n=101)| £ 68 | 67,3| 47, 6 N| 36 |529| 32 | 471
1 b1 u4A)116|674| 65, 8N 70 | 60,3| 46 | 39,7
(n=172) | A1 | 56[326| 64, 1N 35 |625| 21 | 375
11 |1 uA1139/549| 65, 7Nl 89 64 | 50 | 36
(n=253) | A1 |114|451| 57, 5N 84 | 737| 30 | 26,3
wdzh 11 4A£1 33| 60 | 55, 3N 7 |212| 26 | 788
(n=55) | £} 22| 40 |56, 6N 11 | 50 | 11 | 50
t OL 1 A1 451 365| 58, 5N 295 | 654 | 156 | 34,6
n=1237| A1 [786|635| 52, 4N 550 | 70 | 236 | 30
lted 3" sC d:
*T 9" HINMsSIsCd o9dtO-Bo zo Odzd M! ® H n
ctelzd ") ;
*Teo9 HMslsCd oadtOntso zeo Odzd M )
Al Ctsy detsj dej IffOUstimf = G telzy
L B' dz h sfls’ ctozf 1 wAl

1 dz0ybkzh s

YW
16 OdkS s¢sd dz 2

9 ' tolzMmdzed d3d

9" HM dzdz’ Mls!

n9oBtctsB
GJHOlsdIlstyyd [ 4 A & MidddoL’ otgfdatd o d3;

mMf smisj te’ ¢ O
BEkd&zO p<0D.tstc(d
9 HA3 dedetsMmls’
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(p<0, 05). [Bydzdets oadwedzjdg tMmtsBdzde tsfMmis’
HSHOLSCtsodr WOSCIkBte' 98 OB G jdzgjIsdydess M
Hy ¢ dzr Esn fltsedesMisdquydets to° L dzdr 9 Ote’ O dzl

LLOGCOdz dgf § dg@H j dz o© yY! Bz ttsSLH' dz H

ddzOdz' L. Oolstsyfm' 2, ftesojHjdzdr LO 10
h 5 ydtesrt 4y d¢d LEMmlste’ yoe mw Z 13,
ftosW ' dzsg dz' COtedz ' dZO2J dzf L d3 dz¥ 9 OdzOH

1 02 yofmils' h dd3 d 8" Bdzse ' ydzd d3 yd dzdzd ¢
L dzso ) do Odedzy Oz S8 8oz 35 J6,4W3B) . Adtse ,
1 o841, LEMIte’ Y& As% MWwhjtdeInHe@o) 7, 10dzj , o 60O
HSd3 dzzo Odzdz Bk o df OHSC OR § 5'eH dzOtietg ' dfp@
chBEmME Olsdzgddz ME dzj tetsL sdze duq, yomks< o
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