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ANNOTATION

Kozlova Yu.VPathogenetic mechanisms of brain damage under blast wave
action.- On the rights of the manuscript.

Thesis for the degree of Doctor of Medical Science (M.D.) in specialty
14.03.04-Pat hol ogi cal Physi odDnigrg Stdte2NedicalH e «
Universityof MHU, Dnipro, 2025.

Zaporizhzhia State Medical and Pharmaceutical University MHU,
Zaporizhzhia, 2025.

The pathogenesis diflastinduced brain injury has been supplemented an
expanded on the basis of an experimental study.

Experimental studies were carried out on sexually mature 345 male Wistar
rats weighing 22270 g, which were kept in standard conditions of the Dnipro
State Medical University (DSMU) vivarium. The room with the rats was kept at a
constant air temperaturé 0-25°C and humidity of 580%. The daily lighdark
cycle was 12:12 hours. Food and water were provided ad libitum All animals were
fed commercial corn and wheat pellets of the same composition and quantity. Taj
water was used for drinking. In accordanwith the objectives of the study,
animals were divided into the following groups: experimental (Exp) n=136, which
after anesthesia with halothane (Halothan Hoechst AG, Germany) and soft fixatior
were subjected to experimental btasduced traumatic bia injury (bTBI), sham
(Sh) n=123, which were subjected only to anesthesia and soft fixation, and 5 intac
(Int) n=86, which were not exposed to any pathological facidrs.simulation of
bTBI, behavioral and memory studies, morphological studies wergucted in
the laboratories of the Pathological Anatomy, Forensic Medicine and Pathological
Physiology Department of DSMU, biochemical studies were conducted at the
Biochemistry and Medical Chemistry Department of DSMU, and the study of

brain biometals wasonducted in the laboratory of forensic medicine of the
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Dnipropetrovs’k Regional Bureau of Forensic Medical Expertise of the
Dnipropetrovsk Regional Council, Dnipro.

According to the results of the study, signs of anxiety were found in the
60 Op e n ftiniejureddatstas evidenced by an ease in horizontal (by 35%,
p<00001) and vertial motor activity (4 times, p<0001) and a decrease in the
number of examied kidneys by 47% (p<0001) on day 4t and these indicators
decreased further.

Also, anincrease in motionality was found in theOpen Fiel@, based on
changes in grooming, the number of defecation acts and boluses, and urinatior
which were especially intense from 1st to 7th days, with an episode of fear loss or
day 14th and a subsequéransition to a depressidike state, as indicated by the
suppression of these reflexes.

Similar behavioural changes were observed in the elevated cruciform maze
where anxiety was diagnosed ost day due to a 33% reduction in the time spent
in the openarms (p<()1l) and a 20% reduction in the verticalotor activity
(p<0001). In addition, adaptation disorders and increased emotionality were
observed inelevated plus mazeas evidenced by the prevalence of incomplete
grooming over complete grooming anch ancrease in acts and boluses of
defecation ad urination.

Pain perception, as an indicator of higher nervous activity, was assessed b
the rats vocalization response. Signs of pain perception changes on central genes
were found, as evidenced by a 26p«@.0001) decrease in the current strength
required for the vocalization response of the Exp animals, which was restored only
on day 28th and was also a consequence of trauma, and there was no analge
effect of halothane in the Exp rats, unlike the amsnodthe Slmgroup.

Our data obtained in the Barnes maze clearly indicate a violation of spatial
memory in injured rats, as evidenced by the prolongation of latent time from 1st
(by 39%, p<0.0001) to 28th (by 53%, p<0.0001) days. On the 3rd and 7ttldays,

maximum values of this indicator were observed, which is probably due to the
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course of pathobiochemical reactions. Animals of the Exp group examined a large
number ofgcfakee shelters, moved more chaotically around the maze area.

During the study ofhe ability to spatial learning in the complex maze, a
violation of this process was found, as indicated by chaotic movement through the
maze and prolongation of the latent time of searching for a feeder in Exp rats.
while they remembered food reinforcementwell, showed high
orientational/researcictivity (increased vertical movement activity) with impaired
grooming behavior.

Progressive impairment of associative memory, which was assessed by th
conditioned passive avoidance response, was found iredyjats on 3rd day (by
28%, 0Op)O,and 21st day (by 79 %, p. 0.
difference between Exp and the Sh/Int values was found on 28th day (96%,
p<0.05).

The analysis of biometals revealed wavelike changes with a gradual increast
in the mass fraction of copper, an increase from 1st to day 7th day and a decrea:
in 14th day of iron and an increase on 7th, 14th and 28th days of zinc in the
cerebellum of the Exp rats. The accumulation of iron in the cerebellum on 1st anc
3rd days lead® an imbalance of copper and zinc on 7th day and triggers a vicious
circle of neuronal damage, as evidenced by an increase in their ratios against tr
background of iron reduction by 28th ddsnergy dispersive Xay fluorescence
analysisof the forebrainshowed an increase bothbiometals and their ratios,
which is the result of iron accumulation due to a breakdown of the -tlicod
barrier. Changes in the balance of copper, iron, and zinc indicate metabolic
disorders and are secondary factors in thiiaqmenesis of brain damage due to the
primary impact of the blast wave. The obtained significant changes in biometals in
the forebrain compared to the cerebellum indicate the importance of taking into
account the direction of the blast wave relative topibgtion of the body towards
it.
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Assessment of the antioxidant system enzymes activity at the stages of th
posttraumatic period showed changes from 1st to 7th day, in particular, catalas
activity decreased on 1lth day by 35% ({®1) compared to Inanimals,
indicating its involvement in the neutralization of peroxides. During the same
period, the level of glutathione reductase in the bloodhefExp rats was 74%
higher (p<00001), indicating the activation of this enzyme to restore glutathione in
response to oxidative stress.

The activity of glutathione peroxidase was also significantly higher in
experimental rats compead to intact rats (by 31%, p<m01). The results obtained
indicate the development of oxidative stress from 1st day, which lasits Tih
day.

Increase the content of neurotrophic factothe period from the 1st (54%
p<0.0001) to the 14th day (5%, p<0.05) of the posttraumatic period confirms its
neuroprotective properties.

The electron micrographs of the hippocampus and frontéxcof the Sh
rats show whole structures of equal thickness and with clear contours
(hemocapillary, nuclei, mitochondria, spines and synapses), no edema. While ir
the samples of Exp rats already 1 hour after exposure to the blast wave, acut
reactive chages in the neuropil of the brain tissue (nucleoplasmic and cytoplasmic
compaction), significant edema of all structures with preserved integrity of cell
membranes were detectegkkeletonizatioa of the hemocapillary wall, mosaic
structural disorders of nachondria without changes in the integrity of their
membranes, thickening of the intersynaptic gap, and a decrease in the number
synaptic vesicles.

The histological preparations of different brain parts of the Sh rats did not
reveal any hemorrhage, asdar wall disorders, edema, or any signs of
inflammation. In the study of histological preparations of different brain parts of

the Exp rats paretic vasodilation, the presence of different diameters capillary
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ruptures and vascular endothelial desguamatiertravasal aggregation of
unchanged red blood cellere found.These changesere diffuse.

Among the changes that occurred in the brain vessels after exposure to th
blast wave, the most important were focal violations of the vascular wall integrity
in cortical and hippocampal hemocapillaries, the venular link of the submembrane
vessels changes in the morphology of the endothelium of metabolic vessels
uneven blood filling, which were recorded up to 28th day of the posttraumatic
period.

Visual comparisn of the obtained results showed significant expression of
eNOS in the cerebral vessels of injured rats on 1st and 3rd days. The shape of ti
vessels was corrugated, the endothelial layer and basement membrane we
thickened due to edema, and some vessets paretic dilated or collapsed. In the
dynamics of the further course, the expression of eNOS in the brain vessels of th
Exp rats gradually decreased and by28th day was almost no different from the
samples of the Sh group. However, an increaseessal diameter was still
observed.

Evaluation of MMP2 showed that in Exp rats, the intensity and area of
expression in both the cerebral cortex and hippocampus significantly exceeded the
of Sham animals. In the cerebral cortex in tlearly posttraumatic period, the
highest expression areas were recorded, the lovoesth and 14th days. Similar
trends were observed in the hippocampus. These results indicate tha2 NdMP
widely expressed in the brain and is apparently involvetlaodbrain barrier
damage.

Scientific novelty of the obtained resufsr the first time, a comprehensive
study of behaviour and memory in the acute and early periods of mild blast
induced traumatic braimjury was performed.

For the first time, it was shown dhthe behaviour of traumatised rats has
periods of excitement and anxiety, which are followed by anxiolytic state with a

transition to a depressidike state.
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The dynamics of changes in the content of biometals Cu, Fe and Zn and thei
ratios in the forebrain and cerebellum in animals widstinduced traumatic brain
injury, which was accompanied by waliee changes from gt to 28h day and
indicated metabolidisorders, was studied for the first time.

For the first time, it was found that eNOS is involved in the pathogenesis of
vasodilation in the acute period, whereas MREIB involved in the pathogenesis
of vasodilation in the early period dflastinduced taumatic braininjury, as
evidenced by an increase in the relative area of its expression.

For the first time, ultrastructural changes in the hippocampus and cerebral
cortex were identified 1 hour after blast wave exposure and the development o
neuronal dema, their organelles and processes, mitochondrial damage, anc
haemocapillary damage were shown.

For the first time, the causendeffect relationships between behavioural
and cognitive indicators and changes in biometals, biochemical and pathologica
feaures in the dynamics of mildlastinduced traumatic brainnjury were
established and substantiated.

It has been established that in the dynamidsladtinduced traumatic brain
injury, there is a progressive impairment of associative memory, sfegraing
and spatial memory with preservation of the memory of food reinforcement.

It has been proven that a single exposure to a mild blast evattee brain
causes oxidative stress with changes in the activity of catalase, glutathione
peroxidase and glathione reductase in the blood of experimental rats.

It was proved that the blast wave caused diffuse damage to the brain tissu
and bloodbrain barrier vessels without massive haemorrhages with prolonged
vasodilation.

The data on the reduction of paindlhold in rats due tblastinduced
traumatic braininjury, which are directly related to its damage, have been

supplemented.
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The neuroprotective properties of the neurotrophic factor BDNF, whose
activity increased after exposure to a blast wave, wererouwd.

Practical significance of the obtained result3he results obtained
complement and expand the pathogenesis of-bldatedtraumaticbrain injury,
which makes it possible to develop pathogenetically based ways of
pharmacological correctiodepending on the characteristics of the course of the
acute and early postaumatic period, as well as to develop ways to prevent
complications.

The detected changes in the activity of catalase, glutathione peroxidase an
glutathione reductase can be usesl biomarkers for the in vivo diagnosis of
oxidative stress in blastiduced brain injury. And BDNF levels can be used to
trace the course of compensatory reactions.

The established changes in biometals, as well as ultrastructural and
pathological signsfablastinduced trauma, can be used for postmortem diagnosis
of blastinducedtraumaticbrain injury.

Publications. Based on the results of the dissertatiob,sdientific works
have been published, of which 21 are represented by main articles in professions
journals (5- moncauthored): 13 in the Ukrainian of category B; 6in journals
indexed by Scopus (1 of whichin the foreign journal); 2 in journalsindexed by
Web of Science. Additionally 3 articles in professional journals; 1 patent for a
utility model of Ukraine. & publications in the materials of scientific conferences
of Ukraine. The number of publicatiorssufficient for presentation of thesults
of the dissertation research.

Keywords:blastinducedinjury, experimentaimode| rat, braine, cognitive
function motor activity, orientationalresearch activity, emotional state
electrocutaneousstimulation biometals oxidative stress neurotrophic factor,

ultrastructure digital morphometrymatrix metalloproteinase.
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f dzsh O L OBOtco dzj dzdr 1BOLE § 65 s BMMMdBRdzY i3 { tc
Col or Threshol d, Anal yzel/ Set Meagur m
sy @z E o' HMtslsC OR ff dzsh Hts f dztsh |
1 dztsh ©  j Swirptf devfiis@® s o' HIMslsSCtsa] M o998 " HO
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YydqWtcsotsets L tsBteOy j dade” Lsdz jJSMftej m'
L sB Oy J dzdz' .

1 sCOLdedC d ' dzlsj dzfd o dzts iPIs 'O tc g did$ waflztzO UsBC
f dztsh ' jCMtdsjt) H &2MMPdzd MisOlsdfmlsd ydes gz ¢
ImageIs© L' MsOdmisdydzd d3d d&EJ ssH O3 OdzOdz

2.9 ukObdmsdudd BBttsBCO Glted kOdd R

dlsOIsdMmisdydad 2 QdzOdz' L BLzo f tetso jJ HJ dac
LOBJ LT J yd dedaw STATI STI CA 6. 1 (St a
AGAR909E415822FA) Is © Mi cro
(https://www.microsoft.com/microseB65/freeoffice-online-for-the-web).
lJtejo' ez "' slsjLd dtsd3zOdz datsmils’ tesL ff
ftocscot sHdUAdd IsLj@ ' ‘' dp ' 7zOP, ot jtoj o' Clkz ¢ {1
HdMYy jtem' 2 L O Ctedlsjte’ ' d&3 [ J o dzO.

10 Ed@ise dested3Odz' desets L OCtsdzz tetsL f SH
~nOtcOCIsjtedmisdSd IO Ctodlsjtc' ’ sy dz¢d H
B yetekzftsodn (& 3 jEOY § BdaiffctzrOdesdzts j €
SO ' dzZsOCIsdzst , Ctdzlstetsdz! dzts® SO ° dzZsOC Is dz
M toj H dZ Oted W d3j sdydzej (f), MIsOdzH Otcls dzj
Hdzw L Odzjydedes odB ' t6ts¢ ( U) (BYy" dz€ O H
Hdifj e 2 dad 2 0dzO0dz' L ANOVA (F) L f SHC
fsCOLddE" &9 LO Ctedlsjte’ " &g v! 8 ¢ (HSD) .
sL dzOC 9" H dets te 3O dz! dzts @ s L O¢C tsdzlz udq
fstc’ ode* ©oO0ded~ odB" totgl H' OdEE s {6 f Hdsdsas e Dais
3" dz' BOdO Udpd dz30dz! dzy Mee@ Y jedetiz] to( i h ° dzC ¢ f
f stc’ o dzv dzdzv fsodwL Odzd n ode' ¢, dz ff C
stOMLBAO MO ( H) Is©O K wBdas | tedzlRf spp 6 dz2dzO dzd
) OMissMmse zo Odzd MY SWHcdgA dYf ta ds dat dpticisizzdzds
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 sMistse " tedz" Mis! o' HA3 dedzsMmis i 2 W C ' -Mez@H tcBI
1 w0 (

[ dzv o MisOdetso dzj dzdzwy C stej dzvw y* 2 dzeds Lo OW
Bdts o dStstedMisOdes Sj W' y' ‘@ dzls Okt s

s dmkRE Gty &k eofddekz Im kO cOdsls!
HdMY jtef' 2 desets OOz’ Lz fsoksteddrn odds
sy' deS 5% Mmlskf jdv ofddobk dagjL Odzj Y descEts ¥
CjW' y' ‘ dalstsds 2).lsj teds' dzOy' = (s

stedisdydzj L dzOy fgdsiaf ydits "o davdzGus@lsfinls © (
OOz Lk fted?2 BOLBAY <5 % (te<O0, 05) |

2101 ' 5 PSS Q o B OZOMY j o d3j dzls Oz dzd B N I te

I ' &BOde vy~ fsosHdddmy o' HY o
LOko jteHY j esE s f ZOdzk kO 1§ t§ @OF dsdiz W ded@ o
LORdMls lkoOttddz o' H Y BthssVsodE HY 2ol HOR,
1 0Ctsdz v SO dzd cl tots L Olse j toH Y J dzdaw i 1
bifsOdzso Ok HEsMd H' o, jSMmifjtddjdds' o o
clotestf j2M! CO ¢ tsdbtgjdmyj l&dzof e sls oL S dgls N
Hdzw Htsfqdz Hdzad R kO ' dzh df d&OkSCtseadna yY' d
2010/ 63/ |4 |otetsf j2M' Csets § OtedkOsj dzlskz |
ftes LORdMls koOtdds "'t oadCtstedMmstsolt s
sjt' adzgdylsoatsdd L Htsecdz"HE IO odCtttdMmlsOc
[248.

[Oljtc' Odzd HOdSER tL H' &z §@I2HI[HEK O o «
267, 287, 297, 300, 308, 318, 334, 347, 354, 355, 361, 400
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tdrrwf 3
1fwr VPl rrwsrR zuvtwl 1 1RO
(sal it RICVUO[ 2V Jwwl R M dqtfqy [ R
tdfdivdad fdisv

 Odzd 2 L H" dz ftedmowyjded?2 By' dzgy' &
fsojH dSd hktt's E HJdzOdZ y' 1 wuyf .

Iedzs ftoso jHjdets 5 Otedz fls Ols d fls d
fsCOLdzd S o0 bk ftejHffpls@D,dzj iay Ao daOdz@O dzds ©
JSMy jtod d3j dels Oz dets’ fteslsd C tsdzstetsdz dats’
Codzstesdz dets’ feslsd ' dedsOCkdzs’ . ¢ sOC s
Cydzts’ Gtz d SO d3detsy d dzdz’ ff tste’ o dgv dzdzw
L Othifisz 0 Odzdz i3 Ot Od3j sted ydzd m dzj § Otc O,
OdzOdz' L. 1 kdzs oflsOdatso dzj dzts, N ts o' HeB dac
C tsdzlstctsdz! dzts’ SO * dzsOS sdats’ fso 6w L Ods
B' dz' hts¥ B tets¥ daJ BOdzd frydtdElsy dsOysdpdiaidis ¢ t
Codalstetsdz dets’ cGtelzf d.

3.1 1o jH dzC 590 OSCIsdoedz fls: hztg' o
Hd 2O Y tesL o dlsC Lz 4 C My-j dze 3§ tzts O dats ozts
Codzso dzsets st C Iz

1 d20ydzt jWjiShkd H' Jwuvyf djciset M
hbte'col ' Ctedssd fsd & Bhdd tsyj e dHdd dd
[ Hdzdd3 L fsCOLdedC " o, hts R OtOSCIsjted
CotedL sSdzls Odz! dz' 2 f dztsh d dz' : ctsted L Sdzls Oz
odL dz20yoOdzd L @ j €] lsALROpldcsOls* o dzO 2 HYO dayddt
¢l HCtedltet df BX0Ed didesds we t€ sy dzk HEsB EZ M)
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I kEfM'S ctkfOn 116 Gshmskzfset L &j
OHOfOY' 5 koOtdde | [SMY c®E{e Rty e
f smMislste 09 BOIsd ydese s f j to' tsHmlis 657 dl g &t s HI
82% OWF0, v hbkte' o stdEt (oM g { Wiy
L dsj dzh d zOM! tsHHR 74 ONNQ 17 tsH. ( dzO 86 %,
cobkfd B yj2 fjt' s5H HEeMd Hyjddz 116 L
SH., d&O 89%, t<0,0001 (tdf. 3.1).

Kinekicts (1)
N
S

|
f "
* o
S *
- . * T
~ 00
e
- \J - sl itg ._-
3 7 14 21

Hoba | 28

B ExcuepuMeHTansHa W KoHTponsHa M IHTakTHaA
lteds BCdl jelsdC Odl da@ 'CiPszO C o OHEOL o, hH s
seac@ dzd foslswetd Is2.Mfisid e Ss Bedts’'0001) to' L
Colzf Odsdn=6 % M O(=s7ydels tg C(MH7). SO  wdals (

i Mz dsEd@&Od €O MijjHd § €6GOL deds Ooz (i
OClkdodzsml' "kt o to' LddrR. ctekf k& |

ststoj dzWw y' 2dzd?2 OdzOdz' L. wff " tedzj dzO o fMls O
fd dz' dets @ ts f) Ok, §9j7dz"  tg<r0=, 00 1) LB dz 4
fsMislstcOo BOIsdydesets fjto' sHEZ o Mkt o [ CHf

10 tzi sRISOdB] § OOk sted ydescts HdfmYJte
Ctedlsjte’ 2) oMmMlsOdztse dzj dzts dzOW 9 dz' fpls+ MB Ols «
Ctokf Odif (ZF=1116, 0,% tg<F= 9OM,05,) , 6480 ( FEA P2
<0, 0001) Hsek Mmftmlsjt]y jezdzo,flsO dtf dsdi ¢
tc' odzg-ZHEB ZL 4F =16, 3 f e He=xBOz{f GEAF08Ls, B0z @21 Is
HSBELBF 6 (tfBH GGWERHO.d&3' CO S OL ddC' o 4t
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wdzls ctokzf ftoslswetsd oaff! sets f jto' SHE MY s
fted pEO09B5~ Bte' odgWwdzde"» L O Ctdlsjte’ " o3
lted yY' SdBk & ycetokf so | lstiaswdz i djeve
lwuyf f8CO0LO0Oks, Mt tojd Jt1¢, wed2 -
fjtejmMkzo Odzdzy Iso Otcddzed © BB Y On BOdzi Yz,
(s 0001) odhdd3s, dz' 3y bk ctkzf' stdzsts
wizls (ted . 3.140 HBB®)" jyi@R3 Isd{f OCIs
ftcdedzs yze Qo mw f stc’ o dzv dats 190 Issdtdfipslaftoy ddsO L ud
vOC, HdzOHtE3BE 1 ¢ ctkzfd [ ©OMYy2 9 Bokz d¢Gs < @y €
fstc’" adzgvdedz L stsdalstc © dzOL 3 AeizElslt tcw ®p @ 0 P
ez d (S BSOSty Ldzdykze OzOM! dzO 35 %
38% (G&D), Ok st o daldzdzh 5B Iz wigdfsts flg jQc ' 1640
L d3j dzgh j dzdgvls "] telzy I€ dftigs@Htc Ols * o 2 hEt' o G
f stc’ o dzgv dzdz' L ostsdalste dzO 23 % (te<0, 01)
f8COLddS L dzsolz § sd3 dgaigts dfgdelgte ddz® o BB % L (

68% (te<O0 00HED S@O waz dzO0 1B %KEWPAHs< 0,
(<0, 00 1y sz 2@tedm. 3. 1) .

v O¢" L d3' dzd ot Pa tizy A&z MiselzO [ & Mrif is 5 ®ls
HsfMdz' HY jdedgv, h s Is4B desBlR fifucdle dB yJ dzdzv O3
ssBlsts tosL o dlsSsd3 MisOdzk OL 16 tigHzL Blstipeg] da 5 S
wdzls L o3 dg¢ s+ mw f sz so ts, hts Mo " HYcC
mMjtejHtsoadh O,

s' dz €' fls! fsodedrn Mls' 2t5¢C dz2O L OHdz' A
o jtelsdC Odz' dzgO@ tekrntso ® OSCIsdedz Mis: (1t A),
fJdtcd o O dzs H-5lgUZ ezlidzd a) O @ztdstlzts "2 OS] Idedflsodd@t=Chyiz! oz
Fdiico Or desotsets SO o' HCtdltet®, Hzseheljts'
dzj ¢ ¢ 58 lwu-kf b d'l Mmftsmisj tej y J dadaw B Iz
ftcdedz ykeeo Odzofm: w¢ eoMmjtejHdds ctelzfd, IscC
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1 O Odz! dzj L d3j dz peadty 1, 31RB0,, 05N 2t5¢6. 1 t ¢
Gtozfd MisMmisjtc' € Odfdiz H8YBjic ' st ials lOo d3OIs «
hs MlsOdsoddzs 91% (<0, 0001). | slesd vy
2, 9N0, 8 BH.) slEOs wags7 NQO, B, FKN.2), 1ctelzqf My
Ldzd ) jdedzr 1t ¢ O 34% (p>0, 05) O dzO 27

20
15

x *

Kinpkicts (n)
[—
o

1 | !
iji M TETETeT

1 28

= ExcnepuMeHTanbHa  ® KonTponpHa M IHTakTHa
) todds' BSqdd jtolsdC Ozl @ G 'CiPlsO § so dzd R ' H2 B3
oY cd Isj fflskd-CoddfrOn@Ils Bo()t@xdds0 0 1) &'y L dztElgf O
[SME6() IsOnsm)dzls tof (7)., & & - audac OB ifls s o 'etsds 01 ) (o
By ctekzf Odd [ SMf Is®. sisdas®@m € i S totdsdiits 'QWDAls , ' L «
CezfOBd [(SMYf kO stdst, [SMf O wdss.
t dmMzdesfd @O0@ SO MjtwjHde ~ fCOLddE" 9 (

OCIsdodesmls’ bk hbkte' o to' Lddt ckf b

v Mmded 2 dzj ¢ Olsd o dzd 2 LOOWL € (o A L
fsflslscOo BOIsdydzsets o' SHE 1 wuyJ '
Ctej "Y' 2 s BRPHzO B U bz (6§ 0, 001) .

) St odzv dzdz fSCOLAdC' o It & N ISt
HdMY j e’ 2 dese s OdgOaH Iajiac' ANOMAO (SFRed sy to°
@O o dz Mls: MisOlsdmisdydss 1 &L eddl fdss H ds C
wdzls -2z HisB 2z ( F6061) 33, HiwW (F=33,-B, Hiesg h
(F=36, 2, ©EOH®®OD 1) F=106;z2 1 a0 ,(0F0=18),,1, :
28 (F=7,9, t©<0,01) HBBE kO o' Hfkldg
Ctolkzf Odzq .
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1021 HsBlz Jlt¢ IstcOo d@dtso Odzdrn 4N H{tdc <0 , © [
tcOLd bk te' aodgwdzdz L shbdeste] ' Zkf #8tctc®Odzy
3 HiBbk[ Ufgh ctozfd Mkt 92,8 &zPtc <l ,dd O (sl
fstc' o dzW dzdz’ 3L, 25 GlPRBDO 1) k2 f sStc' o dzv daddSe I
sOC Yy MisMmMisjtc' cOdzd ¢ Hodh 2 dz@ew (tctdd4 O, 0z0 O
f stc’ oadzV dzgts L3, dsde@x ®, 0®0 1) 9" H 0Odz@dzts@
' dzlsOCIsdzd R Ise Oted dz.

JHAOC " Ldg-'" jutseBocfy,d It 14 EZtc' @ Gtz d
71% (<0, 0de3 f sSdzdde< 0, WAO) 64/t84c (o d dats
sOCtsy MisMmisjte' cOdzd HJW' ' ydls o jtelsdSs Odz
lJwuoyyf d2O0 69% (<0, 01) dO o ' HA3 dzz o " H
fstc’ o dgvd®OC laded 3d M Ztc@d3ef sB & Sf WE O diff 8" 2
stcOo isé BOo silsf tizH § defy | elzdzn =6 f tstfets t Isizlv dztdh j
Bjdehj O 55% (te<0,01) E ftte’ o dzv dzdz |
fste' adgvdzdz' L ctokzf s wdss (tedfm. 3. 2) .

1 sH' BdzZO OCIsde dz' Mmls! Z o jtlsd S O®@Cdzy 2
Mo Hydidets Istcd o s dz' Hfipls ~¢ 3ldCR fipisticedla  ‘ZL 14 S
ftod ¢ dz' Y dedg'tcdd,dzmls tsedddz€mnUs Oz, Y sH' ' Bded?2 HTS
stsdzlstc IsO wdzls yj?2 8C0LddS BSOSty L & |
OHOf IsOyYy' ¥ ydr Ise Otcd dz.

s' dz C MigdzdE i jiosS bk § ' HdzsL ' BO2HC
" dBH S Olststctsdz OHOff Isdodedr sy dzde sfmilsj 2 |
Mo HYOoOk! Yo tosLoadltsS MmMlstej Mz ° Istcd o 5
dz' ets¢ Mo ' Hydls: ftes MlstcOr ( OdzS M jsdzdpvdz
O f OCd ftos olstcOlskz MisteOrkz (OdS M' Bdz' Isc

10 tojLizd sOIsOdBRd Htsfmdz" HY j dadgy * MilsOls
oMmMlsOdesoddzd, s yj2 bdf fseojH' ditseadn V
Blzo t' L Cts f tcodc dz'ipyisdzds? dadedsts W f sy’ sSHEzZ
(tedfm. 3. 3).
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Kimskicts (n)

Ll
il ol ol )

JloGa 1

S N A O ®

m ExcnepuMeHTanbHa B KoHTponsHa M IHTakTHaA

Jed & 5Sdl jlsdS Od 'da S ChParO tsBMisj Y jdd Glsot
feslw dsd Isj flskb-Odfdf"On@Fls B o Jigsdits 000 1)
[SHME6() IsOn=sTedelstg S(fH7). sO wdzls

{ M s d &O& SO Mjtejndy 7 §sCOLddS" o (
OCIsdodesmls’ hbkte's ' LddR. ctekf & |

s dz €' fMlst  tsB fEsy Mijded € to il ‘85T g ' 2HESIB Iz
My smlsj ey dedz" L 3j deheg teOf):, 580,38 2 &a, 8
(<0, 05). 1 Ikts2 YO w¢ bk hbkte's stdbt

O OCd LB ' d " JzOM: . | astekt' 7s GBS
37%, w®©<0,05) IO o wdasHHESLEA, 6 NDo, GBic o tsiz .
tc <,@6).

Il hikte" o9 [(EMYf ctkfd "L od¢tstedmlsOdzdzn
omMlsOdzseo ddzd L dzOydzd 2 af) GBI, d o 2D , A GH)W L
¢ dz Csfls® wBMIsy Y Jjdednmn de etsC SO Isj tody oz
o wC' fsoasHddzd HtMdz HY Jj ddzv .

[ dztsy d dedzg tc I 599 J f stc’ a dideden iz o O dzdz" of3
Cedlsy g’ & v! g QCF SO HdMY J tchHicd BsEis?2 )O dzp
ZzOw o dz' Mis! MIsOIsdmisd ydzets L dzOykzh dr o' H 3
wdzgls, wg Is* dz2 €d f° Ho (chO adfdedf{ydztsis ©K df dz@
-2 HnsBtedBhlc?2 o dzé 9 O 19 -85 | H H@s<kO , O03021,, 3,1
b -7 HtsBk F=95, 9 &k ta<Os, 0 0MA1 157 644 oD ,
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F=134, 7, tc <0 , HO®BOKL F = 123 02,87 , <0, 0001.
OOz’ L&  sZ0OMmMBazd o ® HElsMibadzsMIisj 2 o y s Bdzl
) 5 Otedzj 4§ Ste' o dav daelpvL ddfjrl aks OISl 56 O B
f ' Mmdzw o' Hisettejdgdg" Jwu [ bk hEkt' 89 Cctolzt
BEd&zO ) dzh ¥ d® 37% (<0, 0001) bk §tt
stsdzlstcdzO 47 % ( te<daw dzd2’'0 1) fzkz f GsdpfrocHotzd I W
fsCOLdedS E hPEt'eo L Jwuvyf BERZO d3j dzh d&i3
Sdzlste ZQO0 B0 ki &ic' odzV dzdz'B zL J Wwdglf .J tod
hzted HEGMd Hddd djd' iz @ O nNME3 % d( s, @O0
C sdzlstets dz' dzd d3dls @G OB FWOBEHE<0, 000 1) disOf sd
so Oted dzOdBd - MHBL 20848 d © HYtse ' Hdzd?2 €
f sH OddgjhezOIs o dzz H d dzOE3' A &&B 2 v OE N dz'da®@dzd ¢! €
f5C OL dzgd § §HzdtEe fighls jois S bk hkte' o [ S MY B k&0
f stc’ o dzgv dzdz' L sbdalstc ctolzf ts¥ f fstclsoC@Msdygts
Ctokztf s -z 1HOsB2W MY sMisjte" cOdzd M j B dzt N §
ZO 86 % (tt<0, 0001) Lk ftstc’ o dewifdilis® oL dz"sdiscard
so Oted OB . -CwHEsp )z P22F sCOLddS BEZO dj
ZO0 79% (tt<0, 0001)  § stc’ o dz¥ dzdz L St
fstc’ adgvdzdz’ L fsCOLddS ORI wdzls Ise Otcd dz.
]l smiskzf s9 ] todafscHdy jargielias o s G 5 to j WidEif§tm Iz
ctocztf d " HIso jtcHY ko Odzts dzOW o dz' Mis! Mmd dz' dat
Hts Hjfftejfm" . ltslsy, bk hktc' o stsdalste IO
f tessd MtsC d 20 M Gz L Ols j d@gdzj desets Mratseadh O.
ltsojH dzgS s, WwWCO fsdzvceO’ & tsjON dijC" fif
Iso Oted dzad CGtezdz' dz¢, wWCd2 HJj ddemistdlZ‘'n j
OdzOdz' L 2 sgdH; de€ d , Mz H teLtc' L dgWiIsd He
l sodzd? cCtolzdstcdgdcs e B &z Ot oW di3tso Odz' dzO  dist
o lzr O3, O kOSBY tydhjddzw oM Bets Is' d
fsojH REBMBEEBtsds 0 1, te<0, 05) f tod G dz'
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fesksvsget §jto’ sz NY iz Bigoisjxpdzy § tel
Od®dz Yydzgd BRI s @' o ctolzf 1stsrAp)Xc 16 © towdps

sOC, - L iz 28sBEZ fMislstcOo d¢zZOIsd Yydztsac ts
C'dz €' Mis! OCI" 9 ftsodsets Gctkzdy deczHH & ¢©
1,0 BSH. (dO 50%, tw®©<0,05) (lOBd 3.1).

OB dZdue &B8C1fls! OCk' s fSodscts cCbkd
f sdzi € mingngy) (

b [ 8B O

! ! 1 3 7 14 21 28

t $ My 2,0 2,5 2,5 2,0 2,5 1,0
(n=6) (1-3) (0-3) (1-3) (2-4) (1-3) (0-2)
S sdzlstg 4,0+ 4,0** 4,0** 3,0 4,0** 2,0**
(n=7) (3-5) (4-6) (4-6) (2-5) (2-5) (1-3)
wdzls  ( 5,0* 5,0* 5,0* 4,0** 4,0** 2,0**
(4-6) (4-6) (4-6) (2-5) (3-5) (1-3)

ltocddgf IsEodf OmEflstsg ‘tetescdzts’ 01) tof L dad y' B Y Ccto
( MY KRO*-udl OmEfflssd tctedets 05) o' Ldedy’ ' ¥ ctolzf
s O wdzls .

Il hEtc' 9 stdzlstc SO wdzls MjtejHdw ¢ dz' ¢
fdte’' sH MYytsmisjtcj y J dedeV tsuHdE] L2d, dDO 8 H . dzO S0
(L tHHH.& 2, 0 BH., <0, 05) o' HYfto  HMS.

10 HEiBBRsEs Ctej dzv y' 2 dzs 6 s dzOWz0 dz' )|
dzj cOIsdodzséts Lo dOWLSCEZ-0MzDB € tpeet® , B jd&ilz
C'dz Csfls’ fsodesets Gtolzds dgclz IsO ff jtoj B

bdzOdz' L ¢ dzt S sfyls’ fsodeséts CGtolzdy dzd iz
LOMsMize Odzdzw &3 dzj ff @O & jizs & 6y @EzQE dr'difindG jo
Ctedlsjte" 2) ‘ Ctodlsj tc' & [ O dzdgOy dzts s $LOZGDW Lz
9 "' Hd dadaienlsijtdB Az () =1 2, &H,s5BHz< O, 0=11)2 98 s Holx
(1=12,9, -‘B<BBOEk) (128, O Hds<BO O(5])= 648 , 2
14z HBBhlssoo  taddgf ~dzdztsmis j 2 dzj BlRzdZE (1 =4, 6
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[ " Yotz se ] (s Otcdzd d A sfects ® @2 dzdfA' * a3 i 65
-z HtseBkz £ "PEkte'eo L Jwuvyf €' dz €' Mis! o¢
50% (t<0, 05) z ftstc’ odzW dzdz’ ttc’ gpiiizlste ‘u
Ctezf Osd beosOtldHsrp® 3j2 T8CO0LddS E i
38% (t<0, 05) I f stc’ o dzv dzdz' L stdzlsts
ctelzf Odzd . 1 OH Odz' M sMisjtc' ¢ Odzd Isj dzH J da
dclzd3' dz@' 9 E hizteckbdbHtEBE WP [33% (>0, 05)

ZO DQBSO e § stc’ ozVHisE z LdzQuadsg % (L <dls
38% (KO wEzE HWs®RB d0 50% (tt<0, 05) 1L
wdzls (lsOGBdz. 3. 1) .

1 d3d dzh Jj dzdzv € dz! Cshpty’ dzOC & 9 C Pisk dzd 820 G
l wy | | dz4 f sykze Odzd yw Coi3W stelsdzts f ° frydzw
sjtedlsste’” * &, sO 2 dzOH Odz dzfj L d@d3sedzd H
so Qicds sdzlste SO wdzlsz ez Yo @dzdmMw Ist
hts e ' wmigddr@z dnls! L dzOykhdr LB dz2 & y! sl

l Hjwedr J# LBSHOR cwkzd3 dzé¢lz " Ekted yd
cszsod, ' §tH' BdO OCIsdedz Mils: BOZO f j1
CoOdz’ W' Cso Odz' w C dzj f tso dzd 2 (OB tstelsd o o
Gelzd3' dzesots’™ Yo JjJH' dgfd LEMmlste' yoozdm: daj
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(0 HS®, 05), Lk koOtedds sgitiglstB 0 ¢ Blzsd . L
p>0,05) kO o s ¢ WO 7%, s40DF. X BBY J dzdzj
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B Netokzftsoj it odwdzdgh [v Bk fjt' SH dz
s8¢ dgj odwedds MisOlsdflsdy st d s b
OdzOdz' L sd&s ANOVA -8Ld, b gdtoiddif.0 04).91) .

Tuppamicts (cex)

150 ' \\\\\‘\»\

100 i I | I

TR

o = | i - 'u
2 3 4 5

Jlo6a 1

® ExcnepuMeHTanpsHa B KonTponpHa M IHTakTHA

) ed &5 1. gl j ols g S Odc@E MEOLF stkk O & f§j &k sH
9

(5 Ho Pdzl sqtodets® 2 dz ‘% §SCOLOds CBOH' * dzls
Gtk OF -(NChigE @) , s-cahls m=6ldzls (
t Mz desE d &zOdR'j @ H dz2' & § t5$ @zOdsd) Sdglsedzts(Gfts,  ySoOh

ZzOo YO dzdz? o tc° LdAIE" tededzlf ' [z1 Ots dzfn ©

1 fpdzv B Hj dz¢ pd@RdsdgvdzisldzgiR) [y O f sh ECE
ctezd d €My B Heo< 09 fORSG)’ ala@w EZBotS'GUSES5 dzO 9 Y O dac

O fdtod ftstc’ 9 dzg¥ dzdz ' sMmisilsjedats G306 ¢ y dz
[ SMY Iso Oted dds « @5, Id}s dgts’ MEeH & 2&B d HEMd
L' NB®583 BH. HIS, 8BSBEB, 7L ®e0dz’ dzgj L d3g d
f tetd<0, 0001 .

l mjtej Hddz OB dzls ddadf 3 WA@FB 2z BEZO B dz
(t6<0,, 001 HisBEZ (20<04,90001 )3 di? j H kB 2 1dzO
(<0, BO@Fs)kc’ odgw daddSB a8 1f sMmislstc Qo dzOIs d y dzts «
stsdaste cizfigelz Bko &GOS MdBOd desN 1S, 2t HOE.
L 3 HisBd Yj2? §C0OL ddR0 ddsyez@a@n Otz Op iy d
40N1, 7 SHYfdd@<PeEHHO 14 . 2) .
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B ExcnepuMeHTalIbHa W KonTponpHa M JHTaKTHa

Jed & S d1 jelsdC Odis teizo Qg Gps®  § 5h 2 ¢ o df O jCSdL
HeMistsd e 0001) t' L dzd yi= 693" ¥ OE-BA B dgdS M) ST  u

tdmMzdetsf ddzO@ SO MjwjHde n» YCOLAdSE 9 (f
cMi Qo det setse ftoedlskdziz hEte' 9 t6' L dac

ddzOdz’ L tslsted B3Odzdr toj L zdz' s @y odzOtfsty UaB I
yofmkz o hite' o s tzzlswctsselze i i ddz@i 4 § dzdzw
frhodh jdedzw MlsteORz yYjtejL IstsC Md Wdagzo vastf dz
BzdzO (stekh-§f dzOHsk@©O] ddsdzd > s i@tz zplktc’ o
9 ' Hto' Ldgvoafmw o' H,SIO0WOH®O A Jidzls ols ay@tEd dz tc |

l wdzls h ' o y@dis? Haf®ad 2~ o d d&z' dzd Mizlsls® o
dzCB- HisB Iz, ftoesls-] H®OG By LMfisMmisjtcj y j d
L d3j dzh j dzdzW N L s BHLES 8420,,22 N1 ,d80 t5HL. % < PidesfsOlsOsl

v OC sy, MisOlsdmMisdydzes o MlsOdetse dzj dets Mmd
LooOwWL ®F], (te=<0, 0001) By [y, wedl2 hi
cMfcOoy dz' sectse ftodlskzdziz IsO HBBBE { ik

[ dztsy ddzdzy §tstc’ odgw dzdz? Istcd o Odztsfls” fts
B Y Isto! sHO ‘ditckzf @iges sz o O dzddWiak( Istfj Bt ® d3j Us' te
Hd MY J toh OAzEZABOVA (FCtoedlsj e’ 2) dzji ts fiylstis O Li
9 HA dedetsfls’ W jic ' HsSHB ZdzGFo= 00, dadzw ((Hets B0z O 5 3
(te>0, 05 ) His&zkz 3F =1, Ok (Hets®lk 0B ¥ Q, Q-4 tei>tDB, A
F=0,0 (tt>0, 05) . t dIsd dz dzgy { ts 1t Isoddi)isdddzlidz
BBd IssH "jok Mz tod d3j dzls Odz! -88fR HifsBt ) SH Y S(C1OL O¢
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MsOlsdmisdydets L dzOykzh dr o' H d® dedeiddg 2B d3lic
HsBEZF=5116, 5 (tc<€ H&BIE01IAS47198, 8-k D,
F=9277,5 ( tc<0 6203320, 1(4t <0 i@ OF1=)1,3 1L
(<0, 0001¥ E®BHEZ R=8741,5 (tt<0,0001).
9 HMmMklsds Mis! o' HAE dadzsMmisj 2 d3° 3 stsdzlste Is(

[ "otk o j f s Ot dzigO Is jfdEsalztoadny dzday O M Iz
cMf tcOo y dz' setséd  HROPBIS bedfSCidsdzO -z 10 ta dzfg & fs¢C
fsHtso Y j dzdz" Istedo Odetsils’ §sh Sk MY teOo 3 dz
85% (te<0, 0001) fstc' o dW czs da® S@#s @G, 000
i ts tel2v alzdz’ L hEtcORd ¥ wdlsssdtcf frd .B 1a® dOSC Md
fjtc' tsH HisMdz' Hydf detlzY D iz ez’ 1B76d#EY< O dz®0 0 1)
fstc’ o dgV dzdz’ 18P0 ([ @ls® 00 1 0z0 2z tIste tO©'toa dROHEE' .
HsBE [ ¥igfckhfPtc’ © BLko 18Bgt<dol O 1) & f &
stsdzlstc ' (@ , ODW1) §kd Ou de®dick ludtizslz |
ftesctejmMietdasylzeo O M B fists =& dgtficdf * ,L {3tcts
hj LOdzdh O Mw I15B4ts Oz 0 Q@3 )z0kz § tstc' o dzV dac
(te<0, 0001) k& wiastcOdEzfleY dagdzO H BB 2 o j dzq § dhdzO
hztg' © BEd&zO H e 0ss0 OdBAE ) S 2% didzls o O to d ‘teetiz®
57%(tc < 0, O0 Gfltge dzv dzdz' L wdzide M bde®@sdfdizls dady2idzQy
Blzo Bixelz le'sslz omEkiEfd, ©dj ofmj NMNj L
Z0 58%0,(0001) bk ¢’ od dedz (&< Os ORI )
f stc'dadalzy L. wdzls M EtcOdd .

[ SHOISCtsots HEs dz@Igj diEOdgy as® daPth) iz 2 9 O dzd
C ' dzt Ctsfls cWOdz hdoadre fHtodlskzdz"' o, h ts
chf cOo yedz' e sy dzdd3 Hdzj d3 dz0e YyOdzdz? Ise Ote
cWOdz "do' é ftedblkzdzéd (tedfm. 4. 3).
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1 noba 3 100a 5 moda
t dMz4BsgEd dzOdz' ¢ O €' dzv CStsMis’ sB Misj ¥ J dad
fjte' 5H dzOo yOdedz® (5 Hdz o) o kf

1 BCtejdOMY olso Oteddz d3j H' Odzdzd 2 1 BHCEO L 2dz00
sH. (d20 85%, p<O0L08Wy OoHubtilst Gwizf ( dz
wdzls koot dts 2, 0 tSH. (deOEZ7B®B EZp ddbo YD)
so Otcddz MW stcd3z o O dzd My Hso GtsMistctsS ts9 ° J
M- tso Olsd M ftod f SlstcOf dzw dzdz' O o' HCted I
L d3 dzh j dzdzv we ¢fff @y 2 R s Isfo€d Is &z dzCClZ
sefMisiyjdedr cWOd hdoadre Htodlslzdzt"' o.

VL fSHOd hj Hsfmdz" HY j dzdz" o' HB teOdzd
Ld&ZOrsHddzd c¢MftcOQoydz 2¢ Hodlskzdzst L a3
cWOdz hdoadrne Hftodlskzdz "' o.

s'dz €' Ml LORGHcdglslzdzCf OCazr s glaf e [ ¢
HsBlz  Hfpdesteg dzdzy | wu 1¥f HifsBids s ddgGiatsy OLdzdBY
o 4d @@L 2, 0 ftsSH. HE 8 tSH., t©<0,01).

1 sHOdz! hd2 O0OdzOdz' L Cenffls AsdatOetodfifietz B " tff tsotc *
285 L d3j dz" d dzO 9 Otc’ ©O ] dz! Qzizjin s ‘d3j H "BSA dadzc
fteOCIsdydes dzj L &3 dzdoe v (.uB ' gl dzlg telzdz? Iz telz
f80OLddS L d3j dzgh d-88p' HiEs BB /65 t(EBH 1 -A)s t8H .0,
43% (p>0,05) 1O 9o ctoikd ' 3 ®Ozls(cHLEtedH)ds HIH, .1
® 83%, p<0,05 (kOB 4.1).
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sOBd&dUY T kAR SO §' dz Stsfls’ L OREBH' o
OB ' teddzsf j 1 OO (

Ltef O bdrSMyfjted®) stdstsd wdsosl
1 HBBO 8,0 (424) 3,5 (06)* 3,0 (1:5)*
3 HBBO 6,5 (010) 2,5 (03)* 3,0(0-5)*
7 HGBO 11,5 (716) 1,5 (02)* 1,5 (04)*
14 HGBBO 7,5 (510) 1,0 (+2)* 2,0 (04)*
21 HEGBO 9,5 (914) 2,0 (1-4)* 2,0 (:3)*
28 HEGBO 8,5 (612) 2,0 (04)* 0,5 (04)*

lted 3 S€dodf OnBffls 5o ‘toteclrts 0 1 )R tg ' Ledpdzy O ls @ € )
s tsdzlets6 )(, [ Ci6), BE - OEflstse s®@s 05) to L ddy’
[ CfistO s.tsdzls@emy kO wdzls.

sstej dzw y* 2dzd2 OdOdz' L. v f " ted3i d&zO dzj {1
seMmMisiyjdedr c¢cWOdz hdodrée ftodlskzdzt' © o' H
(r=0,18, t©>0,05), OHYYJ yYyg2 tsCOLdddSs
fjte' SHEZ HEMdz HY jdzdzv . ¢ Is OkjtseHO lodipbifidipies
3" zOIsj dzlsdzd &3 yoOmsdz shkzCE cmf tcOo Y
seMisiyjdedr ¢ W Odz (r-6,21t520 §0asH])ls.z dzC * o

vOCttYy Bbkdzd fftese jH,j ds d3dzts 3 d dzdz’ f ste
ftiodlszdz¢ ' o a3 t €My, S tsdzls te Is © w dale
dzd f Otc OBy sted ydesets HJ MY j wifs d2 dEROES tfIq PLEEO ) |
fjte' SH d2&dyisdosPAnmy j ted dfj?2dzldQ dz28dB He1 ) 1.
vtsy, ' H YOfpHk®&yYyPdzdzw 2K Icrt®5 D 5) 51 @&, @
3 HtsBk 1 =5, 7-2(tes@6k0j)=2,1& -HtceB8BBB5) =
(>0, 05) . [ dzts ) d dzdzj f stc’ o dg¥ dadzw ftsC
cWwWOdz hdoadreo ficd & tlpf fad d B delacOdRH o MO dzts
HEBEE g B ei'tste’ o dzt 9 O 8, 4H gBtdx< 01, 0VFH,) 9-& (kts <
HsBlkz 1 =11, 7 {zte<HOsBOKZ )ie<Q2 QR3z,( HEsSB R 1 | =
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(te<0, 01F BO®BEZ P812,0 (<0, 0bBP. wisdc gt
LO CStdlsjte’ " &5 [ OdedzO HBMlstse ' todad s 9" H B

CS odHds L OBy 4.1, C' dz € Mmls!
hzte' @8 [ SMif-zcwerg f OMdzw doGsH | dzt o Odz8® 1 |
tc@ e<05) E §tstc' o dz?,dadd®( t©<3Tp,s0izls toff St B dgw
so Otcd &28d3dh,o " HYydls: ftots dgj iy dzdoe ' Mils+ o
f stelzh J dzdaw ftetsfls & tdaxfo 5y’ tHfd§edzd s lir@ead d3ts 8 B dz

LOdzj {8Ct5' &2, hodHSCE kO fOslkdyuds ko
o' Hydds (s MsteOR §jtejBlko Oddz? 2O o'
1 eslsj, kM &8 twkfd Bkdd Mftev Ess Od

cMf oy dz' setse fodskdSk, HEBE ] " §OWH " Is E
4.4).

ExcriepuMeHTansHa KonTponsaa InTakTHA

) ted &3’ IsC @ 6),S Mefsed)ls, w=6hdzls  (
tdmMzdzesE j 6] oOiddday s dzOB ' #zd dzlssls z1 Ote

10+3 HsBk yj2 (sCOLddS L8, 60RPLrek
fst' ode dets L 5 2zlsAO(tiedne O &6 ) Is @ tdden' Cotadrdixsz ol
ofmjtejHddadc f @Mz@s8E C' dz ¢ fMls! LOSESH' o
L d3j dz" b odB 0P % ( p >0, 05%) Hisws so dfyfdsh e ©l
4.5).
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ExcnepuMeHTanbsHa Kontponsaa InTaxkTHA

) od &3' IsC @= 6 ), MaEsedls, o=6jdzls  (
t dmMzdzsL j ) Hlzo Odzdzy h kztc' 8 (-5 ez®B ztcd dz

1 O OdB adgH 'fdzC © hkte" &8 [ €My cwkfd 9CO0O
LBt eOoamw. wvoOwddzed OCIkdodets "¢ Odzd dst
(tedm. 4.5).

1 07 HsBlk [ SMf hMiktced tBMiIs] P&d Aoz’ iy
cWwoOdr hdoadreée ftodlskzfddfs @L dzdts et o digy tidids 6 tc I
(<0, 01) (tdfm. 4. 6) .

ExcniepumenTansHa Konrponsna InTakTHA

) ted o3 IsC @= 6 ) ¢ MmaEsedls, =6jdzls (
dmMkdesE | # ] BzoOtedsy s zOB ' #Wzd dzlssts 21 Otc

IMjteindgidE My ctkfd Y2 HEBE O deBd PO
(p>0,05), ity tRudsz’ 10201 {59 jH' &S O Mzt
we¢ ' bk fsfjtjHdd wHteBd MitMisjte]y . dedzv,
Yyofm, w¢ hbtd stdiste O wdids ctokf §sotsH
HiwW'Ood " do' e @de@steidafdid MR o OdS Iz
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10 ‘A4utsBlz yj?2? C0LddS k' dezisC tvo Qd
StcOo dBts® CGtodztso daetse s s O(Ctdz< 08,201 )B ' Iz' higtc ‘00
o B B<WOQ1l) B'd hj E f Htdddofifiey dddz'7 )L u

ExcrnieprmMeHTansHa KontponsHa InTaxTHA
1 tod &3' IS @= 6 ) ,C Masalls, w=6h.dzls  (
t Mz dsk j #j ModeZdy 5 OB ' telf dastzs z Ots

l dzgzlstc’ h dz sctezf so d?2 OdzOdz[I€C M cTCELEZzG af
fsCOLded-BE BBl Ldsolz L d&3j dz" zo Pmfgh o dirCdzt
Cdzr €' Mises ¢ WOdzoh dddsk &y tésch lOedFzd H tsm® ) Is (j
4. 4 Is4Q). ted M.

zkted L -odpmBlzGtso Odztst IStcQo @3 G sdzts o dats
Isted o ts) dzd d3d , ftoslsj hoofifdjH § s Is edigte d i3 ¢ delfO t
cMmMftcOoy dz sese fftodlskzdz Iz,

10 21utsBlz ¢  dz ¢" Mlst cWOdz hdoadre {fc
ctezdf d (SMf BEzZO(&LDtsO1d &k, §FstcOp @ dzdz
wdzls h Eztc' o

L Yj?2 gt Sumls: weMisjyjdedrms ¢WOdz "
(t Sy cwkfd Hj"-sdz0L BI(AHLOS)(ffdad ‘o daW dats L ¢
cWwWOdz hdoadre, fictfilsigdzs Ise Ote d-Hzd H EaeediH)s joxdidnddd,
4.8).
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ExcnepnveHnTtansHa Konrponpha InTaxkTHA
l1ted a3’ IsC @= 6 ) ., masells, teo=6§.dzls (
t dmMzdesE | 8] BzoOdiday 5 dzOB ' tolf dalstke 2 Ote

ddzij U top OldadO 7 &zdhfifss ' H dzd 2-2 Mis®elAz B o 9 «
ftstc’ o dgV dzdz’ stsdzlstc Is Ofs wifialsC GLOdzd O da jixnafizy
HiB Iz, B J B esottedlsd dzj M’ dz €d ¢ to
f stelzh j dzdzv { tets is[tsSiefiso tsls o A Bl Wi b 3l dz' Ky ls -
hzte' @ ofmpy B ' d hj LEOMO' , { tethly jic OB Yaliz' &'
ftoedlszdzC 2z L Odzdh O Is! Mw odmMsCtses, odL dzOY
f eOGdzj dzgdzv MmO Olsd Mmw .

10 28HtsBlz COLddGzEzd hizizsce | &ndzh F«
21- HtsBd pez@, A3, Odzi L Odzdh O <0k 0 d)
fSte' o deW dzdz' L s Ddzllty |40t pdzQdg< Os @ 0 1)
(tedm. 4. 9).

EKCI’ICpIIMCHTaﬂLHa KOH’I‘pOHLHa IaTakTHA
1 tod &3' Is S @= 6 ) ,C Mefsalls, w=6h.dzls (
i Mk dzsE j ) BoOdsy § 5 OB ' tolf dabstzs 2 Ots
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vOCd?2 tjLizdd SOl Mo Hyhl: cEdlspmi”
NS ZOHdzshste' * dzZlsOy' '8 Ek feshisste" OH Y
cMftcOoyds 2¢ ftodlskzdtsS dzO@s " Is! §' v "t
Mdlszoy" .

sOCtsy, Yy dzt o Oczd | By QOB &3 fis @ds dz diyte
f slstc Of dzv dzda’ O o' HStdlslz W @fcj dzdzeenB.B ( to
| ZOfmdzj, YO LOosBJteOdzdzr odL &zOyOdzd ¢ f
hzte, BHddzdeh dm: dzO HBBt] Mo ' Isdzj dzts Bl
Otj dzd dZOsSOsEmJddsle O dzOo Cdzdh dz¥ 5B fMls Odz
BJLijy , ftyddOe hEZCOId dzOH  2des’ MR ¢

Il fjte' BH dzO9 YO dzday ) lsyfints oL O o LAz jisd2 dfdis OBt
HtsBlkz o [(SMY hikte's L 13,8N6,6 BH. HTE
hiztet 8 17, 0Nu9ts, 24 , N1, 0 BH. (dzO 77T%,
15, 0N7,2 ©H. HB 5,3N1,6 tH. (dO 65 %,
HS 9" ' HGtedlsts'™ Otej dzd dzOB ' tcddzlslz 1 OtedzlO (

I

ul T T
Jo6a 1 2 3 4 3

B ExciepuMmeHTanbHa W KoHTponrHa M IHTakTHa

Jted s MSd:J jtesdC Odr He@f o O &0 L Oo B te Razdaw
lEdS bdodzsd dz' dz ‘¢ §sCOLOds CtOH' ‘ dals &fEe) G dzf
5O s, ([ CMHP). 5O wdzs (

{ d Mz des dadzOldgj Q@ H dz' = ff 5¢ QuodedzS 'L o0 o(dfd, te S
f4jte' 5H dzgOo yOdadgw (5 Hdz o)

Tpusarmicrs (cex)

e e e
S N B OO O N B O
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Il hEkte' o [ S ctekzg Ho Y@y o dz@ tc Glrzesw
HsBlk ftsmislstcOo di30Is Jdgalzts-ts' 1f 55 IS 5 H HzO § 1§ © tzdz
hzto' 9 [ SMf ctofgf YOG ' zOb i ®Sdzdzi 8 2 H & p §
Hisfdz' HY j dzdetsHu s 41 BN2NB, 1 t5HO( te<sO5 BOSIE) . o
L B2 M jdadzy yOMmk L OoddtcOdzdz? o HB ko Odztsfy!
Csdzd o Oz HtkEZB HSB-lz HtsAB My tshilsjtej ) j dedzy  (
[ o' dzO) LB dzX hj dzdgizis Hf teR@® L G0, O GB)< Aflste’ ¢
fsCOLdef S BRBHAEZY o Hlswfslejdazffm. 4. 11

25
20
15
Ak

10

i i B o iw B
i 4 7 i a1 B

JloGa 1

Tpuanacts (cex)

B ExcriepriMeHTalIbHa Kontponpna M IxTakTHA

Jedds SCdt jelsd S Odetad® OdE Gs®@ L Oo &d o Odzdz” L
[SMEG) IsOns6edelstg (fy6), 50 o GdlOmEls s le@®s 0001) t
By CokfORd [ SMY SBD*s dsdas @ € g 1S EHE odsls Qusls , ' L ¢
Ctezf Ok [SMY kO stdiste, [SMf KO wdzls.

t dMizdetsd dadzOldd € © MJj tejoH dg'fn  YSEX) OLydediflz’ L Oc¢

' LdedS ctokf k. dOs' wddzs' 1 Ot

10 HBibdRsetss Ctstejdwy' 2dses O0dOd L
ftsL dlsif@dizzy dz' Mls* (r =0, 41, w®©<0,01) &
fsMisstcOs BOdydetsets f jto' sHE o hikzte'' &9 L

YO L OoB3dle®izezy stezdz8tc ctolzt-'d n &3] dbspa
My smisjtejyj dzdgunts &b, 5N, 5 tH. 6 de@estA%,
hto' osH A BEFESC OL dz2d S yYOftlz kb Ok 3d By Pbizbipls j 2 9 J
dzgj L3 dzgdemw (t>0, 05) .



162

l & Wl jCMfjtedd3d dzskz & hkte' o9 L 1 w
L d3j dz" j dedzv yOfMmEkz L Oo diddtcOdzdz b § tste’ o dzav da
SO wdzls dzO0O 10% (steOBJUd s tseidstic]f ctelzf d YOM
 ftstc’ o dzv dzdz L wdzls lso OteddzOd3d, Mt Mo
lteslsj, bk hbkt's [SMif ctkfd y' scts jWjClk

]l ste' 9 dgv dzdzv fsCOLddSC" o Yyofmkz L Oo o&3q t
LOMissMmMize Odzdzy d3 § ©E B g3t s tc d wdzts £ B IsO -0dz0
Ctedlsjte" 2) 6 OL Odasd WwL H 'Mdz Istfias thlsw clts d3H AxiacE
F=0,3 (t>0,058kE H=02 3% (HetsOkz 0B30Q, 4k ( to:
HsBlz F=0,2 (>80 E) FE@®, Z Gtc>90", HIbo)tstc jd
lwos [ OOz’ L. ANMBOISH S - * HiEE HzdzBE f
(>0, 05 ) Htsikl 3F=1, Ok (Hets®k 0B 3 1, Q7z7 (HasE0 |
F=3,7 (t<l,adplk E=218 -ftce®B@5F=6D, &
]l sSHdzsyOf HPdz@atf'CE @ HfUOIkz L 09 dizd tc O dz z
ftoeslswesds of! sets f jto' sHk Mftsmilsjtej y j dac
p>0,05 E oM " Yt adwdzdz"n L O Ctodlsjte’

U j dzH j dzy ' & HS LB ' dz hjdadaw ' ayOfgleztiidOo
Mfsmlsjte c@dkR@ L dD 121% (te>0, 05) {tstc’ o
(>0 0 5f)tstc’ o dzV dzdz' L -zwdrsS gz 64 % Ik tcC
fstc' adgWdadz L stsdalste ' dzO 105% bk f ste’ 9

1 14 HsBd yYyoOfm LOsaddteOdzdzy Bk hEte' 8 |
(<YL 0 stc’ oadgv dzdz' L dz@s@ktd ( istc QorlsidvodRdz Iz L
so Otcd dzOd3sf . HE®EZz 2dB ' dz' h jdgdz" E PhEt' © [ G
f ste' o dzgV dzdd! Zte Odgdhs@ss@w4 % (ts<0, 05) 4 tste’ o dz
[ OCId B3Qdz’daRjyulz" j L B ' s " {f €EUEAD L algd HB Iz 0 Galzts iy
HsBlk fthmiskktcOo BOsydetsets §f jte' sHEZ o hE
f stc’ o dzg dzds' o Otc dsdE@Mis(iE 825 % (<0, 01) Ek st

l MlsOdets o dzj dz' L3 dzad fsCOLddC" @ [ SMY
ftes Itedo Odzj HigkEkEtFaaazry F&GFO WIS , ftosls
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9COLEZOI OZO dO s, hts IsoQtedded f Odzd W I
cMitcOoydz sdizeé ftodlslzdzs Iz .

4.2 ABtodB3zo Odzdzg?" L HOIdesfls® -fitsH ' dzQ@zaswl
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sOCY, Yj2 (CO0LddGOE € jsdh oGty Hste
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C IS O®Ry [ CMY IssotCrdsimd tdfdtimd dyddz™ edtsls Qletzts o ¢
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¢ Mod , dzlsj dzimd o dz' Mls £ ¢ tc BOd®
Is j dzH j deff "o frlZEI®O B 8<0, 05) IsO E ¢ ftsCOXi
fsCOLdd S d s dglist®o zg Getdzyf dz.y' 56 sz fHSE B dad ¢
HtsB st 9o MisOdzse d dzts, h® Iz dzl§ jsdeff) d ocdis diffadais|c
Isj dzH j day ‘o3 paled2© 1 % (te>0, 05) IsO Islj ddenjj fsts €
Hits B ' fzdlz@llgO 3 %, f..cd t>0, 05

Il " HdesMmdzO f dztsh O2 J EmMBEEphzec | tksL S & |
28 HtsBERZ MY sdzEgE@ | i dzey dzydaizddz@ s1 2 % ( o<
fstc' aodzgVvtets HsBtS¥L ff jteigB 6lz 1] wuy [, h s
JSMy e M2.1 sfe] p deWsdsddtls W20y j dedzw A3 ff ¢ OL O dzt
fdzsh O -F [ CBte’ Codizso degse 5 dBtsL S & B 2 dzO
(<0, 001) . l1ted yY! sdiiz, 9 ' -@ datizfn dg® { s tO
Iso Otcd ddiz ZH 288z L BzEz' @ § 5Ofj'tc< 0, 0 19  Hidds " o
fjtejB' ¢k Jwuvyf[ IO BkzAEZO B' d hiss L O {56

tsLyYtsH" dz L dzOyd dz'-2 JEOY telg jms d3’ dzOIBYP
HJ d3sdzMmlistelz® | hts to' 9 dz © ezls jCdiEnafdp dastindzts o dat
Blzdzd o  Hd3' dzdzd 3, dak'L P dzgshy ezt @BZH H sfdz'
Bsyd Mo  Huydlsd s ' Ldzkz kwy ¢ Mis! EttO
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[ dLe dsd

]l MisOdzts o dzj dzts, hs odwe dzj dz Zh CsHY J d
tcj ysoddze BsL Sk SO detsl toc dof odzd g © degL € &
BjLYtsMjtcjHdz B8 Istc O 3O Is d Y dzts ¢ H' 8 )
f smislstcOo BBOIsdyudzs iz f jto' SH' ¢ Missf Ols s
Codzto des iz L S 2 disy ks ftoswo dzviIsd mw
' fjtojBLddesW ' dz'ls'® dapplictw i ds@y, dzdlz" € sH Y j da
o sdzts C 5dg) sO L3 OB G j BOIsts] dzyj W Odz" y:
Mz tcso sHYy 8 Is! Mw fJtede ONQ z datic' dafdgs[o s ciztz
Cicso o ddzd o Od3d , tctsL tod © O dzd dzj 2tesydls’ o
fJtcdo OMSC zazistrtsc 8, § Bts o Mz dshis'
B Sd0Sjted (jtwoddededrs IstcOo BOISdyded - L O
~roaddz . 10 tshdesoe Yydr LB dz2 LOf el tsdatse
i J tco d dzdzd ~ ' MsMmistelzC Iskztcdzd = o dzz stc® h dz
BskzCIsO "7 dOmMd HE & "  Mdzw of dzdeokz o dBL

10 tjLizdz SOISORBd @Bz detsc ' Mistsn * d3' ydzts G
JSMyftej m" "’ eNOS o MmbkHddz0re da t dss HEssasO d
stcQo sz B-O®1 BBE fMislstcOo BOIsSdydese s
Cdhlslodzd B3 s Oted dzO ] sHff iz Is QY Sz L-B ] BiSE @
[y d2C 02 fisC OL OdzO, hs B JSCMmfJjtedd3j dzls O
fdzsh © jSCMmftejm' ~’ we EF Ctstof Ctsdzts o dzts G &
fjtejodhiz' (te<0, 001) fsCOLHEQdE ' teglsLOE
e HyYyOol! (8 P, fTetsLfffspmeHyjdlz j<hyts,
sO, eotyjodH':, LOZEyYyO' Is! Mw HB BEhCBH)YJC

tdLbkd sOIsd HOdsets L H' &z 27z ¢ t
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tryuvf ?2uédu w.

L

Cstej dzv ) &Gdzg & § 50 O da

fsojH' d€d kO jdBsy 2dscets §osl ' d
¢l ' HStEdl] fdje
1§ 0L dz¢ 1t ) It gn) |\ te@®@)ar/ ¢ |AR |
L1 o) 0,81* 0,59* 0,58* 0,65*
It ¢n) 0,81* 0,54** | 0,55% 0,58*
1 @) 0,59* 0,54 0,59* 0,447
1/ § () @ 0,58 0,55** 0,59* 0,87*
1/ 4§ 1t 065 0,58* 0,44° 0,87*
o1 (n) 0,69* 0,56* | 0,53* 0,42° 0,55+
1 1(n) 0,64* 0,457 0,50° 0,447 0,57*
vtcd dz@y| 0,58* 0,54** 0,31 0,25 0,447
1 tod d3f: Is @) C " dz2.€ miplecid,0o O\ MY - qzjclf S0 dzd 2 4 telz A3

p<0,00015. ** - p<0,001,6. p- p<0,01.
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| MsOdetso ddzd, "5 BsHIW SOy {5 OL dzdf
we' aflsOdetse ddzd, B' dz hs¥ 3 ¥ B Rdzd to
Chdztsodgai2sC SO HddzOd3' € fjtejB' ¢k f sMmls
(S cwkzfd, Ctdd o' HBEZ® Odzdfy! o lststed dad
COslsOdzz dzO s tsdzlste Iso Oteddz ( sOB d&z. 7.
vOBdzd yw Yy .d2C 0 of d&zdeokz ] wuy [ sO cOdz
fsojH' dz2Cd fiflsktc'col mMCBH sy fodzje LO ¢
Measures ANOVA
1B dzd, s  BHOIsGC o d2 ot
1 5COLdzg MUOMBB (HY) Jekzoitces| 4 Odtslsd
58 s%(%)| p s%(%) p|8%(%)| p
1 2 3 4 5 6 7 8
11 ) 1-28 | 77,3 | <0,001| 6,3 |<0,001| 0,2 | >0,05
It ¢n) 1-28 | 42,8 | <0,001| 36,9 |<0,001| 09 | >0,05
1" te@)d 1-28 | 6,4 | <0,001| 555 |<0,001| 09 | <0,05
}n)‘s o &d 2 4478 152 | <0,001| 260 |<0,001| 0,7 | 50,05
} E;’ %d2 d4108| 11,9 | <0,001| 508 |<0,001| 01 | >0,05
V/ § cetéixrg 1-7 | 2,0 | >005| 434 |<0,001| 04 | >0,05
V/ § ¢ty 1-7 | 46 | >005| 354 |<0,001| 04 | >0,05
¢ 1 (n) 1-7 | 6,5 | >0,05 | 225 |<0,001| 2,2 | >0,05
1 1(n) 1-7 | 9,3 | <0,01 | 27,8 |<0,001| 3,0 | >0,05
Lted @y’ | 1.7 | 52 | >0,05| 17,5 |<0,001| 4,3 | >0,05
ltedd SC:oCHzs ydets L HEBBo $dg b dgB tzD B 5 dzO Is

¢ Odzis ls BAALS 5 j2W. ' Yy
@O kM A
Colkzds' dz@

dzls  H jildg' todi' ddzO Y dZ@ Y3 . sfids . o ' H
J s Of ORn) -t figalz' CH >fjdsiacal’ 950, deY. (Mfilf)! © te Bzl tizg dzd 2
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O dzO dz' dzO e dz' tefighy ' dz0 dzdf 5 B3P
f5COL dzd ¢ OB,
Istc OO0 d3ts © Odzd

odL dzOy
hztc"

L as& YOLL ¢

fsojH dbfd O j &y’ AesOdlf tedsith " b tek Sy
~ntcd Mistsf sH' Bdesd3glz dzOB " ted dzls
IBQOLquJ[¢J‘Hth]G)Qth1/u’ 1/ 7
(n) |[tkCOo|l tclzC Ob (n) ( )
1 2 3 4 5 6
11 ¢n) 0,64* -0,62* 0,44° -0,07
Il " HCtedIs( i 0,64* -0,71* 0,4F -0,06
1 OCtedlIls® tg 0,62* -0,71* -0,35% 0,18
1/ § (n) to | 0,44* 0,4F -0,35% 0,56*
1/ 4§ 1 te -0,07 -0,06 0,18 0,56*
19" hizdnpdg 0,38 0,37 -0,4F 0,12 -0,22
¢ r(n) -0,37 -0,32 0,15 -0,25 0,12
vted dz@y* | -0,37 -0,26 0,19 -0,36 -0,22
lteddg: Isth) ¢ ° dz2.€ miplec'd,o O&\ MY -dzjcf S0 dzd 2 46z d3

p<0,00015.** - p<0,0016. (- p<0,01,7.2 - p<0,05.
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oCOL Iz Is! ZzO0 Isj, hts LB dz2 hjdadgw ydnr t
9 jGjlsOIsdoe dats’ dzj tco so 5° md Misj d&3d , 0] C
fJtedMmMlsOdz’ Isd ¢ d[257RBFse s G jdzgj L Iz

1 OfMmiskzf dzff s HELAEZ & Is h s L of dzdo sz |

fsodowWL Odz 91% YCOLddS & o jH" df€d
LOdzj ¥Odzd o' H HjtjB' ek ftsMmislstcOo d3OIs d yd
B dz BOdz' ded 3 o f dzd o sz G O dzts Is O dzlz .

]l sHdafy@ifls o jtcHddzd, Pt HjWE" L3 ded
fsoowLOdr MO L IsChduydedds ot dzdo tsd3 ¢ C

v OBz yw Yy . ddC 0 of d&zdokz | wuy [ sO cOdz
fsojH d¢d hkte' 9 £ I m[] LO ftsCOLddS¢ORd

[ BHOIsGCBad2 o

13" ded, s e LR 6
1500l dg| MOMBE (HE 5 e L OEBEC
s? S? s?
(58 o) | P || P | w| P
1 2 3 4 5 6 7 8
] " nCtdls' | 1-28 | 33,6 | <0,001| 16,5 | <0,001| 82 | <0,001

O¢tedls® tg 1-28 | 37,0 | <0,001| 30,2 | <0,001| 1,7 | <0,05

—

| —

t ¢n) 1-28 | 40,9 | <0,001| 25,8 | <0,001| 16,8 | <0,001

o' hzdgnpdedi 1-28 | 17,3 | <0,001| 27,1 | <0,001| 0,5 | >0,05

—

+—

so ded?2 @g 114 | 87 | <0,01| 257 | <0,001| 3,8 | >0,05

+—

seodzd?2 ¢G6tg 1-14 | 2,8 | >0,05| 254 | <0,001| 0,7 | >0,05

1/ § ctipds| 1-14 | 120 | <0,05| 56 | >0,05| 6,0 | >0,05

1/ § ckd'| 114 | 22 | >005| 83 | <0,05| 1,2 | >0,05

¢ r(n) 7-28 | 6,7 | <0,05| 39,0 | <0,001| 1,5 | >0,05
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ltosHtso Y j dgdzv IsOBdzdy' 7. 4

1 2 3 4 5 6 7 8
1 1(n) 7-28 | 3,2 | >0,05 | 371 | <0,001| 08 |>0,05
vted dz@)y " | 7728 | 1,8 | >0,05 | 19,3 | <0,001| 2,1 |>0,05

ltod 3" B.Sdi:o € dzs ydets L HsBBBo dd3dd L a3 dzOd3d dzO
GO IR@ALS s W' y' * dzs FHigileg todi ddgO W dZQykzh sfyls’ o H
2O k' 5 jlsOf @3n)-K£ s figalz &H Offjdsiadal g O 6z M+ ¢ ts tzgsl tzg dzd 2
Gllzd3" dze

] sto' oadgVW dzgdz?" tSHABOCtSodr 8COLddS " o,
fsdzje O E 1 mJ fsCOL Odzelz, HMsB 2z tof © fj) fiz’
cl " HCtdltsdsk ftsdz' € Blzo odhlmfdzgO-s 1B 8B 2 tc
44% (te<OkzOdApBlzAdsRO0840%). | OHOM It¢ L
Blzo d&3j dzh ddz, dz' ¥y & WmasBz @zO0M G Gpez KHaEkeDZ O
78% (te<0, O ) HEsOZ EdZE® 828 % (te<0, 01) . .
Hd dz2Od3'" ydz' s L 3" dz & YsojH' dEsoadnr disi M
O sets Htsfdz' HY j dadav . 1 " Hodh jdzO o jtclsd!
csMmMstesdzz ff jto' SH' BzdzO E ¢l ' HCtedlstsdsiz
tej OCy' 6, IbsBlsts Iktedoty dz Mis! dzO Isdz' 1 w
dzOH O dz' ' HBEZOo O' Is' v ' @H QYIS DI §'ted. s SEB 4 't
Iso Otcddzd dzj OHOfIskzels: Mw 2 E tcOdzdz 2 f tsf

sOCtsy st adgvdzd €' dzr € Mls! tBMISj qJ
C'dzr €"Mlsy Lo hkoaOdy E I m[f, OHXYJ VyY' fto
OCIsdo dzsis' &2 B s Bip S5O, MSQ ak'] dZdRIs dz' s < B
1z HtsBEZ dO 53 % (Hidsslz, 0d2Q , 8 14z 3(He=zxE0z 0dzQ
(te<0, O-) HsB 1 420 6 3 %-z( tei<tslB,z0 1O ISCk Y (2AB<
HsBEkz BERA&ZO d3gj dzh s dz2O 40 % (‘teiglds 09 ' hzlz o
Imf . vO¢' twjLizd sOIsd 9¢C0OLEZsIs! dzO Isj,
MlstcOr E ¢l " HCtedlsdz &z &, wC E d3j dzgh
ftoeswodzwdzd odhk HtsMdz Hdzdy! S OCIsdoe dz Mk
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1 d2Oykzh® o' Hd3 dzdats mis ‘dzv aiAgds O digts sl dds Mists d
CGtozdz3' dzez k2 [ SMYy ki Pl &) MkS @c¢ UHBSHBEZGH
100% (te<B, GsBlz HO390H Hissl, OHD) 78k T tc
HsBdzZ® 91% (t<O0-ZOhsBBEOM®RE 280% (tt<0, 05
fcsCOLddStsd 2 I m[f. vOC' o' HAB dedesfils’ I[sC
f sykze Odzd M z B' dz M "2 BJLYJVY' z Isj M
CiW stelsdzd?2 ctoelzd3s" dze Hdzv MOBBL OMY € t5° da
lwyu ) [ .

[ HdOS , f tstc’ o dzgv dzdzv  drtese B8 O ditisfiplsy’ dz®E Is
o' Ldesf oW dz3tseo Odz' tejLlzd sOIsd E Isj Mmis®
L 5C toj 3OS tdzd IsgsldilzH f sdz' € Yz 2H Hekds Oa d § &z0
(<0, O¥1 )H sBzz BizO® 06 W5 Hs<B iz B7ZO® dad ¥ yj dz
O sl &3 adespzEGEAE dZO 100% Hiss®l, O
(>0, 05k ls@&GBliz 200 100% (<0, 01) stc' o
' fslsjL lif cRHOWREION {§tols O fH]EBAED dif SiHMElS Is 6 O ¢
fjte' sHEZ, E wWCEk [(CMmf Iseo Otcd dafdz'digls 'L, d3tsdit
YJ tejtL tetsL ¢ tstols O dadaw 9 Iststed dzdzd n B3j ~ Odz'
Zh CsHY J dedzw | m.

lted yY' sdiiz, sted o Odz' Mls sO ¢ dzr ¢ Ml
BO2YJ Bk oM Ijtdy ded §tsMmislstcOo B3OS ydztsa
LO I mf. uvOQRIs'®' dzjd shdsis cis Isgjtdiidsds’ dg | -ZH € te
HitsB Iz dz®@ d3d dz" | zO 65% Ge@, 05400 f DS O3,
Is j dgH j dzy j ezh | tedzl d3dz0@ 5 6 Uz (Hete Oz O5dets 0 O iz +
56% (tt<0,05) ZOHY'd? s H 033 GRIED iz 1is4|
HsBlkz dz2O0 17 % -EtcHGp&5)z0 B 72%1- tcrB8B A5 HzO |
(>0, 05) ftstc’ odgw dets L Hisfdz' HY j dadev A3 Iz
dzj f sodesets Gtz dzgelz BEZzdzO Miklsls' pldsj i sz,
fstc’ oadzv dzts - HogEkz ©WaO0L6GH) 0B 23 dzO 74 % |
72 HBBERZ dZO 89 %z (HozsHlz 0®Q, 8 & Uzl GHesEDlz 0 dzQ
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(<0, 05)-z s@tsEzz 20 100% (t>0, 05). It
LdzOyj dedzy €' dz Ctsfls® 2 btedo Odzsfls® 0OCIs" &
od Y bkt 9COLEZsIs! d2O odhd2 Mk dz
o' H3" dzgz 9" H ¢l " HCtodlsse s  sdzv e .

Il " Hd3 dedetsls® E €' dzr Ssfpls® OCI" ® IO B
SO 1 mf] BOdd t' L dshftyBseo Odd?2 - OtOf s
C' dz2 Cfipls JHG@Y 2 E ¢l ' HCGIdstsrkz ff tsfdds 16 tc @«
fjto'Bdolz o dh j dz0 4-8%HEGBAADWZNSY <0 ,z013) IO
7-z HtsBlz dzO 284z (Hots®lz 0&D , 1 XUz (Hets Dz 0 &Y
(>0, 05}z @Bz 2820ykh t5( tzd Q" Q 1 )dzOf H8 % d
ORI L d3' dzd S Feddsiay  e@3ts )" zdzHs©  @@js@®Blizy
t Sy IlIsoOtcddz ftod Gtetso jHJ deds Isj mMiskz ¢l
fsyko Odzdmw B & h Coditsklds, dd o' HE
Bisdzs ' o HjWEtE Oy 3 Cfgf etk d, hs ftets.
cl " HCtedlsts@ik (mdz'-6 BE& ZOidkssd GHimB k1 dzO 3.
te>0, 05, HiEBBR dz20O 70 %-kzfitsg Ztcdz®, A B % If telff to:
HsBlz dfOcdl 280, 05) 2 -k dpyjt=a & ddzdn ! 3Cz%-2( e3>
HsBEZ dO 23% (t>0, 05) f st odzV dats L Is o
C'dz2 Ctsfls® BsdzZEM' @8 HJWjCOY 2 IOCtsy 98¢
9 ' Hftsea '  H! dz@ o' HA dedz’ Mbstej Mtsoa® Mdlskz O

t ' o4 dz FtcddzOy' 2 Ek ItcOo ddtso Odzdr 2z Eztc
dzd ) Yybkz zH Bz d20 38 %% (ks RzO0OED BOWEZ( B8<O0,
HddzOd3' SO L d3 dz {dis|S) Qzdd dzCE ' fighis " C2AsUnlz * LHdB B tf da
82% (t6<0;:z0 )58k dAO4 7 0 U (HeSEEZ 0RO , 7 &% 2(1
28z HBBEZ d2ZO 8 2% deedz® , LO 51) 5 Y@bLedzd € O3 Lz ]
hts to' 8 j d@'2 EitdiffOylse Oted dz® L de®gdets kzo dshj jinlskz
fsdzje, ftslsy k2 I m[] ByjodqHdzO Istede Odz' h C

s O0Cdd3 Wdedetegg,Hi SSAaHf2) ted d3j dzls ff " HIse jteH o
Iso Oteddzd f ° HHO®'IS2 MY tc et @a) " OHOf Isdac
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HiSL o tsdzW odwedlsd dzO0e ' Is! B dz' BOdz' dg ]
B' dz' h ' HHOdzj dzd n fjtc' sSHOR, ‘ Is s i3Iz
tcjLiEzdz sOlsdoededds 2 ctsMmlstesdzz  jto' sH' f Bt

ststej dzv y' 2 dzg' LoOGCUWdgh s sdBO&EE b, |
off dzd o O dZO0 o jH'  dSkz IO jd&isy' 2dz fMmls!
ftoeseo jdzd Ctstoj dzv y' 2 dzd 2 OdzOdz' L v ' tod3j dz
J By 2dese s fosW dzg k2 IsjfMmis® ¢l  HGtedIs]

v OB dzd Y[ Tl BEwts j dv y' 2 dzqF &' Lo 6§ 5 O 1o dac
fsojH' &Cd kO jEsy' 2dscs (oW bdisjnd

cl HStedls] ftsdje * 1 mJ
g kifls ¢l  HStedlj 4§ tdj e
o R R AR EY 0t
o| 1} s5C 0L ] t6 1 r(n)
3 n | () | (n ] t6 (n) (n)
) (n)
| 1t dn) |[054= 044 029 | 0,21 0,52 | 0,61* | 0,54** | 0,64*
B ] HC g
= 0,42° |0,36¢ | 0,13 | 0,25 | 0,3F |0,4C | 0,33 | 047
0| k¢ ©d
%)

0¢ tc - - -
&1 d 0,02 | -0,18|-0,38 | -0,29 | -0,20
5| k¢ 00 0,50 | 047 0,39
cel1/ 4 (n)]03% | 0,21] 0,17 | 0,27 0,38 0,38 | 0,46° | 0,27
~l1/4 1] 020008041 026 014 | 0,14 | 0,25 | 0,00
v t
N1o" hizg -
e 0,01 | -0,13 :0,14| 0,22 | -0,19| -0,20 | -0,10
= (n) 0,3Z
8 or(n | -023[-008]-0,15]-0,07| 0,11 |-0,32[-0,3% | -0,15
| Lted dzO - -
) 0,437 | -0,17 | -0,24 | -0,20| -0,29 -0,46°
. (n) 0,430 0,3C

) 6d B-1s@)d S ' 2. CMpEgo O8] MK - dejsf So dad 2 4L EBE DG dz
b to d dz6.1)- p<0,00016.** - p<0,001,7. - p<0,01,8.2 - p<0,05.
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sO0CddB3 yYyddesdz, wslsted3Odz’ tojLkzdz sOIsd ¢
o dMBSE HBMd" wazdps S WK vz ¢ ' HCted s s Bl
fstolzh jdeda" tjelzdzvy' ' ototsH Y j dets’ fiplg td @F S U
odMsCd?2 ' o j dz Isted o sy dzs s hzte' @ L
odhd?2 EOl1BPEtY HJj Bsdhistckzs Is o' Hi saz' +
tc' Ldzd~ Isj MlsOn.

1 OHdzY sy ' defd WEkEdty tsdOd dtects MlsOd
hzte' @ ftotseo jdzd Ctstojdzvy' 2dzgd?2 OdzOdz' L '
fsojJH dSBsodr IsjMmMlsOR O Bdz soatsets MY to
H' W dz! (dis@sdz. 7. 6) .

v OB dZd.&f Oltedy®Y Ctjdvy 2dd§ Mdawss s

f5COL &S ORI Yo jH' dSd ' jhsy 2dsct
sifmls' ¢l ' HSwdl] fsdje ' 1 mJ
Ik soj M simls ¢l HSw©dl] (6

L1 o Ji |1 6 1 seodad / ftg 1/

1 5C OL dzd
(n) (n) (n) |clzd (n |1t

g d d&zO (lsd&gd)q -0.86* | -0.61* | -0.50** -0.35 -0.53** | -0.44°

) " Hdzj M) d2d2 Rt Msf s

Il HSwdls' ) o dzd 3
] 5C OL dzg 10Ctdl’
( ) ¢ 6 d3n) dz
4 d dz0 (sdgCl  -03F 0,36 -0,3C

1 tod d3f: I1s @) C' dz2.€ miplecid,0o O&\ MY - qzjclf so dzd 2 4 telz A3
p<0,00015.** - p<0,0016. - p<0,01,7.2 - p<0,05.

10 HBBdRsetss OdzOdz' Lz wff tod3j dzO o dwW o
s ksCk, s slttddkzeo Odd hkted [ § Mt
otsCOdz LOY" ' IO " dZHdSC OlststcOBBd Y tso jH" " dgf
[bted BOd Ctjdvy' =~ o9COLLEY BbsyHR L Isjh,b
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' Hodhbk ! Mw 2 <yklsdds"  fls: HE BB,
TOEOCkj k.

10 sCOLddCORd OdzOdz' Lz Repeated M
Lag' dzgd Mtedldzvslsw Bsds & hkte o [ S0y
BjLEd O jteo ddzdgs cias o Otzdzifio z L Darj kddts |
L &z feskvesd kM st {iHom®ddo a g dis
ofMsOdso ddzd k stdktc koOtedd fsoadowL Odz L
7.7).

s OB dzdyw[ y . dZ2¢ O ot dzdelz 1 wu [ sO@ cOddz
Btsdz! seotses Mfted2dgwslsw L O §ftsCOL dzd € O3 C

1 & dzd, Yoo  BHOIsCtsoad2 of
] 5C OL (HSBBSY ) || dBbkoto s | Odzts s O ¢
[ 58| 8%(%) p s 2 (%) p s % (%) p
‘("33 q?) 1-28 | 415 | <0001| 266 |<0001| 11,2 |<0,001
b edds BRipiC s ydes L HEBBoddid LB ROk &0 sz
2.821 St W' y' ' dals 3Bfpistgtealy] dgOyL 2EPykzh smls® o' H &' dad
ikOf 08 Hsfd Hyj dadzv .

U 06 BBz dztf tct3H9jjdzl€ Stej dzvw y O2zedz? L g ff ' tod3g
fsCOL ded & O], hts odL dz20Oyodzd E d&zOB' ted o
cl HGCtedl] ftdzje, I m[] IO Mddss IsCkz
B ' dz' .

1 06 O dzts d3, y' tejLlzdz sOIsd Mme ' HyOIls: {t
hzte' @ [ SMf ctokzfd Bk 1 MdkOB ctdd dalst tc JUsQ te
fsedzdBdzs ¥ Is! L dzOdedz? ftets L dzOydzz Isted o 5y
ftots Isj, hts B ' dzrh Istcdossydzg hMikted tsBMIS
ftodlszdz¢ ' o 2 H] idsdzMmistclz b Is sdf seo kz m
' HGtcj Mdze & Is+  Isjdfsfrlss H M lsate OHRflelz [ € M Iso Of
zOls j dzgs desé s yOfMmkz tsBfMilsj 3 j dadaw .
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v OC By fsCOL ded € d ftso j,HE IS gfdzd 8 5 | ERis
9 jJtlsdCOdz dzgdr Ml 2t5¢C, yYyOMm ¢ jtcj BLzo Odzda”
dzj f so detse 5 26 ez mgf dzdigp, tizgf H dz’ fL®od'ls Faddz’ L
L Oo i3 s@dzdiOls j dzlsdzed 3 yOMtsdz § sh & &z daOBY te@
1 Otedz O.

Aj oCOLE’ 0 Isj, hts B' dz h Istcd o O dz
stcdo sy dets ftso jH" dgStse [ CMYf IseoOtcddz (IsOE

OB ddyY[ TsBdy"Y Cotej dvy) Gdag S § 5© 0V da
feshssteso s’ §OBOWIS' j L @@ d & datizd ' da
f5COLddSO®R] ' F §sojH' d€d

L 08 BAEE ) 1 ed sk 06 dsd 6@y
¢l " HCtdIsH ts dz,
1 2 3 4
D 0,68* -0,18 -0,42°
I't ¢n) 0,52** -0,07 -0,23
1 e@®)d 0,80* -0,08 -0,08
1/ 4§ n) 6 ( 0,75* -0,07 -0,20
1/ 4§ 41t (M 0,62 -0,14 -0,35
¢ 1 (n) 0,59%* -0,3F -0,27
ir (n) 0,61* -0,34 -0,22
vted dz@)y " 0,3F -0,33 -0,21
b mJ [ y( M) |} tedlsiHmup{y Oo d&z3d t€ @)
1t ¢n) 0,38 -0,3F -0,3F
]l " HCtdk( Mkl  03% -0,04 -0,36
1/ 4§ n) s ( 0,36 -0,08 -0,3Z
1/ 4§ 1t (M 04f 0,03 -0,12
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ltcsHtso )Y j dgdzv IsOBd&zdy' 7. 8

1 2 3 4
1 sdzt s Mfted2¢ [y(Mm) |} tedlskHag ) O d&3d t€ @
o d 2O (IsuscCok) -0,54* -0,08 0,37

lteddg: Isth) ¢ dz2.€ miplc'd,.o O&\ MY -dzjcf so dzd 2 46z A3
p<0,00015.** - p<0,0016. p- p<0,01,7.2 - p<0,05.

Il MlsOdetso dzj dz' Ctstejdzvy'  2dz’ Lod6wLCd
M ztss  IstsC Iz, dzj sSB R " Hdats’ Hdzw tslstcd B30 dadz
ZOh j fwdfikhjddy s Isj, hts B' dz2 h Ists¢
B'dzrh yklsdzdodddd HBs oa@dzdokz BBz sotEts W

s dz €' MO Y dC O YsCOoOLdzdC 9 ftosMmlist
HEf sd3sG s OdzOdz' L&z Repeated Measur es
hiztel ol wu | f odwedzjdzZ ftstelzh jdzgdzw HEsMlsj d3j
y! sdz@ls j dzls dzcff20 yieOfts L Odzy ydils+ Mg 2 o' H
fjte', 5Oz LB dzd E hEte' 9 stsdzlstc CtsPRf dz. f Bo

s OB dzd yw  y7 .dg O o ff dzd o z IslOwlziz) [ dzOls OH DA
ftosmMisttcso 5° f OOV IS’ 2 dzOB " ted dzls* 1 Ote
Measures ANOVA

) i3 dzd, 590 [ SHOCB0d2 of
] 8C OL (HISBISB) JqBIZ:BSlS {@dZBlSO

[ 58| 5%(%) p s%(%) p sZ(%) | p

[y (f)]| 128 | 295 | <0,001| 529 |<0,001| 0,0 | >0,05

zﬁ?? G te 1-28 7,2 >0,05 17,8 | <0,001| 0,2 | >0,05

) 6qd sk &

(n) 1-28 2,7 >0,05 50,3 <0,001| 0,4 >0,05

ltod a®f s CT o C dz¥ Yydes L HtsBtSoaddd L o3 dzOdsd dzO s dz'
2.821 Ctsj W' y" ‘ dals Ippistg'teak) dgOyl dz@ylzh sMls” o' HO dak
J SO On HBHM)-8 Y gzdzY ffRds'te,d 8 Odz" Mis+ .
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ltotso jHjdadgw Ctstoj dzw y' 2 detse s Ofiz®@ulZ' r dzts d
zOB ' tod dzls sO " dhddid tjLlzd sOOBRI dzj
B ssHdSsp j Hj dzdgy  dzOo yOdzdzv, © MOdBB] 5 Hd
Isj ted3’ dzO d3( .

leslsj , Repeated Measures ANOVA 0OdzC
offl zdeoodzB - ts9 tszOf & Paz'ded € d 20 I3 O tdAAESCC S
zOIs j dzls dd @ twBOINdzd o s rs® , | By Addxgly o O dz' s !
dzj f so detse sz G s b (6% Mfpifietizl ff sH° B dzes dzlz. d30OB d toq s
odwedzj dz' s B dHfs telzd Is dztsdsde ' tocdzs f s 6 W L Odg L
COdzsb®@rdz. 7. 10) .

s OB dzdyw [ Y. 200 of dzdelz J wuy [ IsO® i3t Gedz
fiosmMisstcse '  -ff OO W dzgs dzkzlz daOB " o d dzls L O
Repeated Measures ANOVA

1B ded, fts9b  SHOISCtsad2 of
] sCOLd (HsBBSY ) | | dekricots’| 4 Odslsa
[ 5B 5%(%) p S %(%) p s %(%) p
[y (f) 128| 95 |<0001| 27,0 |<0,001| 353 |<0,001
1t ¢n) 1-28 | 18,8 | <0,001| 222 | <0,001| 23,9 |<0,001
1 so dad 2
¢ o b dgn) d 1-28 | 0,7 | >0,05 38,0 | <0,001| 16,5 |<0,001
l soded ? .
ctkds d 1-28 | 6,6 | <0,001| 449 | <0,001| 185 |<0,001
1(n)/ ¥ 6% 18| 67 | <005| 314 | <0001 30 | >005
1(],0’) ¥ 6% 1.8 | 108 | <0001| 596 |<0001L| 04 | >005

ltod a3 IsCicp:C dz¥ Yydes L HtsBtSoddiBd L 3 dzOdzsd dzO0 Isdz'
2.821 Ctsj W' y" ‘ dals Ifpistg'teak) dgOyl dz@ylzh sMls” o' HO dak
J SO On HBH@-8 Y gzdzY ffRds'te,d 8 Odz" Mis+ .

Ststej dzw y' 2 dzd 2 O dzO dz' zOWudf da'teigdgvdz@ * § s (@
Miskzq j dagw 3" N zOIls j dzlsdzd d3 yoOmsd3 f g H S
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fsojHbdS dodwoddd §sLdksdodl Ctej dzwy' ¥

tej OCy" ’ otsCOdz L Qu'zdz sPBdOdgmds HIFOG! tt
Isted o 5y dztsmls * O OCtsyY L dzOydzz ybkzik zds dzfr
7.11).

v OB dzd yvf Ilstddlyw Cttej dzv )° 2glzacpn  dzColsd) WdelsCd
Viluv O fsCOLdJCOBd o jH dSd JSMmY jtoc
g ddzO IssClz (

1 so dedi@lz d3' dz@ |

1 sCOL dz _ odL d&zOyj dzdzv B
cl " HCdIsj
M ted 2 dzv Isls v
[y (Mm) -0,36 0,33

) od o5 Is(Chgls s o O Bz fix<0,05.

I OGOy OCsstedzd?2 HAMYjten' 2ded2 OdzOd
fsCOLOs, his HJdORSYO Olf Gtz dzdz'© d36 W Is
VIl U ' tjLbkd SOsd SHBRSCEOLdSEE o f dd:e

vOBddyw [ Y. 220 of d&zdekz I wuy [ sO 60
E d3ts o dzts’ tej OCy" "’ f OMmdo desets dad  dzj dadzw
Measures ANOVA

1 &3 fefo OV L Odz [ SHOCB9d2 of
PEEOLY (WoBB*) [Idebkitos| 4 0dsko

[ 58| 5%(%) p s %(%) p s (%) p

[y (M| 128 | 17,4 | <0,001| 17,4 |<0,001| 0,0 =1,0

l tod d3' Is’Cicp:C dzé Yydets L HBBwSOoddid L d3' dzOdRd dzO@ s dz’
2.52i Ctsj W' y' ‘ dals Bfpistteal) dzOyl dzPukzh sfls' dz' &8 HZ® ddzk
JsOf Of HhziRk g J oz@zz, Mis' .
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1 OH Odz' ftotso jdzd CBBtejdzwy' 2dzd?2 OdzOdz
BesLsyslk SO fijtjHd B3z BsL Sk 2 € 0L
fsdzje, I mf] SO Btdz sotsets MfteddgviIslsw .

1 8H' B dZ tcjLizdz sOIsd 9COL k8 Is'd3tsdz® y sk
LOkZEyo' s mMwv HB tjekzdvy'® Jo@BBY' 2dsct
f Olstse j dzj L ° Isted o sy dzts s * Off Jtds) te1lxiz' ozl
of zdo O @Osghedtsshis: SO J By 2dz Mis: " Izt
Cu ttswekhz’ WEdSy' tdOd dz O0SIsdes d Mis+
o dOMmdz" HC dzj Qe MdQdzeets oaf dzdoz Yy t

vOCBsy, fLdlsdodzd?2 Leb6wWLtsEC 'L Mmddztse
? HBRz@) y-1s0 Odasydyd § Is delsd@s’ dz. f) o7y Is1i3dyd.

OB d&dyYf sdPByY Ctoj dzv v 2dEdFE 8 oA IS
fsCOLddSOR] o jn' dSd jSMmijtddj dlsOdz c

dlstclzC Iskz tof [ L BYBES 1 JtedHdz 2 o
¥ Cu Fe Zn Cu Fe Zn
1 2 3 4 5 6 7
sifmb' HCtedilsjy f dzj €
11 ¢n) -0,07 0,61* 0,21 -0,81* | -0,86* |-0,55*
11 ¢n) 0,21 0,69* | 0,29 -0,69* -0,79 | -0,71*
1 * @) 0,01 | 0,52 | 0,3EF -0,76* -0,50° | -0,3Z

1 so ded ) 4 -0,4C -0,08 -0,11 -0,23 -0,08 0,23

]l sodzd?2 | -0,75* | -0,43° -0,16 -0,03 0,00 0,42

1/ 6 n) to 0,03 0,53** 0,26 -0,71* -0,42¢ | -0,27

v/ ¢ 4t | 013 | 0,37 0,01 | -0,70* | -0,4%° |-0,39

¢ r(n) 0,08 0,50° -0,07 -0,74* -0,63* | -0,55*

T (n) 0,04 | 047+ | -0,10 | -0,69* | -0,57* |-0,50°
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ltcsHtso Y j dgdzv IsOBdzdy' 7. 13
1 2 3 4 5 6 7
Vicd dz@)y ' | 007 | 043 | -0,19 | -056* | -0,65* |-0,57*
1" Hdgj mMjded?2 ~Rtoj Mistsf sH' B dzd 2
1t ¢n) -0,3Z 0,22 -0,53** | -0,57* -0,57* | -0,44°
I " HCted s
-0,11 0,45 -0,48° | -0,44° | -0,53** |-0,4C
(M)
10Ctkdls’
0,17 -0,27 0,35 0,30 0,53* 0,43%
(M)
19 ' hzo @ -0,48° | -03& -0,34 0,10 0,03 0,20
v/ ¢ n ts| 019 | 019 | -0,27 | -0,3% | -02F% | -0,17
1/ 0 {t&| -002 | 019 | 023 | -024 | -0,14 | -0,04
1 sdzr s ] Mfted?2 dgw Islsw
g d &zO (IsdstS¢ 0,16 -0,44* | -0,3F 0,58* 0,55** 0,16

) ed &i5° Ky ¢
dzj f o dzd 2 5.& wpkOROOAA: ** - p<0,001,7. - p<0,01,8.2 - p<0,05.

] Mo &
L BEzH)Y J dadzv

f dzsh d dg'
fOkOWIs" |

sted o sy dzsfyls

f stclzh j dadgw
1 i GOlsdo dzd 2

Ud teclz LB oostdL] =ipghVE dagf CaOdzy fF e
?2 twkiseat’ OCIkdedesmls' , wg
O OSCBYy ofdzdo O dzO J sy’ 2 dzd
ssBlsts HdMB OAZOdZM Fe 2  diEsL 51
IsO¢ ' Jf  LBsH" o o lstcOlsd
ftosmMisstcsots” s { PRBFOWIS® E hEzt'

omMlsOdzse d dzd 2

f°  Hedh j dalz

ldzj htl
SR ORI SPY

L B

Hts f OltsegjdzjL kz
Eyofdj o Gdz' tc @z gt w

yklsdds ' fls!

dz2.q ‘mfiste d © O &' ¥ lsBOMtso O 4OME & O 1

{ cRBeMEEds L { quPhsEsL sysk

L fid dzts s

udn

IstsC 2

dzj sB R
LBEZHdzgsl T @z dzicm izl © HdMB O
Cdz' sddz His MY t
o f 1 Gsdztzoddfipiad@ dfQiden HFdE Skl L Gtz 4 @°
stcd o tsy dztsfyls
B tS dzb .

2 Lo dlsS b

H dzts!



] Mo ts¢

Apj s@Tza B ZH Y E2°

f " HodhEz'Is! Mmw

L &3 figd” o 9
BzZO*s Is!
hzte' o

2 dz’

B34 SOB sdz' yYdzd -

ezt O

LoowL €,
H daFhej A w C
L d&zOykzh d?2
¢y, 0,

ftesyd m" o,

ot dzd o

Y J
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e L

IsO¢

2L

dgis tsmdedld tod L
OCIlsdo dz fls:
JT"  LsHOB] OdS M [25d25% 260 ABRMls

ststed dzv y’

tg t

ftej HMNIsOo dzj dz
£ &L syb iz,
dZzO0 tj Odz' L Oy' ¥ t

o 5Ud 8 dHNS, dzOH tizef &3¢ L Ofcs

H

w e d283. L Odzlz yC

s OB dzd yw - 7[. Qldted yw Ctsted dzv y' @)dzd ~d3" L
M 99" Hdztsh jdzdg" i3 B " Sz sOdz' 9 SO Y tsC OL
hzte' o
dlstczC IskztcC [ 5L BYBS 1 JteygHdz 2 d
gl " 99" Hdzts Cu/Fe | Cu/lZn | Zn/Fe | CulFe | Cu/Zn| Zn/Fe
1 2 3 4 5 6 7
sifMmls ¢l " HCtdls] §tsdzj e
11 ) -0,77* 10,01 -0,52** |-0,58* |-0,16 |-0,3Z
11 ¢n) -0,59* 10,22 -0,58* |-0,43* |0,12 |-0,54**
1 " te@)d -0,58* |-0,24 -0,08 -0,79* |-0,48° |-0,21
1/ A ten) ( -0,50° |-0,27 -0,11 -0,71* |-0,44° |-0,17
1/ 4 4t ( f-053* |-0,06 -0,3% |-0,58* |-0,26 |-0,25
¢ r(n) -0,43* 0,17 -0,46° |-0,56* |-0,11 |-0,3&
Ir (n) -0,50° 0,09 -0,3¢ |-0,56* |-0,16 |-0,3#
L ted dz@)y -0,3#7 |0,3C -0,56* |-0,3¥ |0,21 |-0,37
1 " Hdz] Blededys s sH ' Bdzd 2 dzOB ' to
11 ¢n) -0,52** 10,20 -0,65* |-0,27 0,02 |-0,22
Il " HCtedIs( M-0,48 |0,21 -0,69* |-0,18 0,08 |-0,20
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ltcsHtso Y j dgdzv IsOBdzdy' 7. 14

1 2 3 4 5 6 7

1 OCted s’ ( fg0,42* |-0,36 |0,78* -0,04 -0,28 | 0,27

1/ 4§ nt ( |-036 |-001 |-024 |-038 |-0,16 |-0,04

1/ 4§ |t (f-028 |-02%9 |023 |-03F |-0,36 |0,01

1 sdzr s ] Mfted?2 dgw Islsw

o d zO (IsosCei] 0,60+ |0,3F |0,18 |05 |0,36 |-0,03

ltedd3: sty €' dz2.€ miplc'd,o O&\ MY -dzicf so dzd 2 4tz A3
p<0,00015.** - p<0,001,6. - p<0,01,7.2 - p<0,05.

sOCBY, BsydO 92903 0Id, "t Faztc Hitsj dsdg
2 fjtjHdy sddz dBsLSCEZ ftedLotsHWIs!H Hts
Ykzlsdzd o sfls 2 [ €My Iso Otec d de, O I[sO¢ 5y
BjH Oldastf'das y@d yj §Isd 2as’ MmdMilsj i3 |

| sdzsodzed 3 o dMmdeseo Csd3 tslstcd d3Odzd - toj L
M 990" Hdaepdedgts L sySz hzte' ®© L Jwuvy [ B
fOlstsgjdzajL btcdotydtsils® IsO ftsojH" dSd,

v OC BBy CudsFedzdw ¢ € to jfipfts, o ols Gildats'h j lelzdz’ 1
f stelzh j dagdzw o3dzj Misd ydzd =~ Jtetsyj m' o, zO h &
yqdqdd B sdBjlsOdzOBd 2 dBsLtsySkz O §jtcj H dz
odL dzOyoOdzd Ek 9o HYtse 1 Hodpdg tcldz®@B 5 tc d dzls % Iz
B' dz/ " o8 Bcwisd o dez , h ts o MisOdets o d dzq B
My " 99" Hdztsh j dzdzV d3q z fJted Hdz Sd3lz BBtsL €t
cMftcOoy dz sese ftodlkzdziz O YyOMtsd3a L O d3
ZO L OdnfelsidpH 5 toj Odz' L Oy' W SCwcedg Isdoedzedn
LisCtod 3O ff tots il dstOsadis ™ 74 AFO W. Is
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vOBd&Zdyvf Tstddy™ St dv () 2R B oL €

M 099" Hdgsh jdzadg" &3 SO S OL d2d S Od3d € ts6 dg'
hzte' o
dlstclzC Iskz to| [ L BYBES lJjtedJHds 2 3
¥ Cu Fe Zn Cu Fe Zn
] OB ted dzls 1 Otedzn O
[ Y( i) -0,07 |0,63* |0,13 -0,87* |-0,59* |-0,27
1 O9 d3d t¢ Aydz 0,21 |-0,04 |0,00 0,38 0,28 0,06
Lo dzO toj OCy' v f OMdoe detsc 5
[ Y( i) 0,14 |0,12 -0,3F 0,06 0,01 -0,16
[ sL BYys¢S ljtejHds 2 3
g " 99" Hdg CulFe |Cu/lZn |Zn/Fe Cu/Fe |Cu/Zn |Zn/Fe
] OB ted dzls 1 OtedznO
[ Y( i) -0,73* |-0,3¢ |-0,11 -0,89* |-0,58* |-0,09

) 6d B Is(ChgE e o Ofzy IO MG o O 31 O fls-Tds] Bo dzd 2 4.6 Ll &8
- p<0,00015. * - p<0,0016.2 - p<0,05.

[SHOC ot ftotso j dzd Ock@d k) 58 OO L o

BsLsYSk O b fjtejHdy sz BsLSE. (OB d
vOBddyn [ Fedy" St dv ) 2dgdF & oBdj 6
BsLYSk O fitejHdy sz &L Sk jSMYjted ds,

dlstclzC Iskzto( 1 JjtedHdz 2 dsts
¥ Cu Fe Zn

~ Cu 0,02 -0,06 -0,53*

% Fe -0,64* -0,65* -0,72*

ﬂ Zn -0,12 -0,03 -0,06

) 6d 5% Is€-d5sO MBS 0 O 21 OpfgE 0@,
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Il MsOdzso dzj dz2' Lo db6wWLCd L dzOydetsets Mmiskzy |
B3j IsOB Az ydz SO IstcOdzmy tstels dz hdzwad IO
sCMdHOIdodzsets Mistej Miz; fsLdlsdoded?2 (t5d3
ftcs MisOtlstso j Hdzw SCMdHOKde dzse s Mistej
LoOWLEE & %Y Zn IO Fe E dBsLtySkz 9C0OLL
ydres B ' BdRj Oz’ 9.

] sto' o dgV dzdzy M " tbdpj l@aigh g ,dzr W E L tsCtej o3
L ' a My 99" Hdesh jdzdeW 3 E dBsLBYSEZ O
oCtO?2 Yy €09' tjLbkzd IsOIsd, hts o " HGtedo O
vtsy, Ctste dzv y' 282D ' stcdz® debsdzdgtizd @ Wizj EO B t
o' Ldzddzd MsickSCIskztcOdRRd szt dtse s BL ¢ Iz,
tcJ eglzdze " f J Qi@ 2. dISLIUSK) .

v OB dzd Yy Ofsteld7yw € tstej dzw(y ' Az BL astfyy LsO
Yy oo Hdtsh jdzdz" 5 bk dBsLtYSk O §jtejHd

dlstclzC sk 1 jtojHdz Ryl JtojHdg 2 L €
BsL ¢ Iz Cu Fe Zn Cu/Fe Cu/Zn Zn/Fe
5 | Cu | 002 | -006 |-05% 0,04 0,507 -0,67*
z f: Fe | -0,64*| -0,65* | -0,72*| -0,51* 0,10 -0,62*
— Zn | -0,12 | -0,03 | -0,06 -0,23 -0,09 -0,14
5 % Cu/Fe| 0,67* | 0,67* | 0,34 0,53** 0,27 0,12
Z E Cu/zn| 0,14 | -0,21 | -0,68* 0,41® 0,83* -0,74*
v — | Zn/Fe| 0,35 | 0,64* | 0,78* -0,03 -0,54 0,66*

) 6d 3" ISCqBOMEB o O 2UiIHIESIRY, ' o o ' H BN <GAROLA. * -
p<0,0015. p- p<0,01,6.2 - p<0,05.

ltetso ' Hdzgd 3 tjcbdzv Iststedzad d3 B ' s3] Is O dzts o3
Csdkj sMlsOL z wWCtsets MmKFetclsf@Q d dzh’, 0 ds M B EOLAOSLE
fsfjteiHd i3 HEBdz' H Y J dede” d3d |
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10 tjLizdz KOO®RBd B OGOISBY OC Is tRispazted ts
Measures ANOVA Bbkdzts o fMmlsOdetso dzj dets, h s I m Mzl
ftesyjmMd k2 ctsdzsodasdsz hisL € 2 vYJ taGu, LA ,dz
M 99" Hdetsh | dz £ &BtsL syt k. lted y! sz
(sOGBdz. 7.18).

s OB dzdyw [ . 280 o f dzd o AztslsW@uwlgzf dAOO Haf @zC
B' md3jIsOdz' © E d@sLtySkz LO fsCOLddsOodkd C

1 &3 ded, Ytob  SHOISC o d2 of
] 5C OL (HSBBSY ) || dBbkoto s | Odzts s O ¢

[ 5B| 8%(%) | P s%(%) p s%(%) p
Cu(¥) 1-28 | 00 | >0,05| 409 |<0001| 0,93 |>005
Fe (¢ ) 128 | 0,0 | 2005 | 499 |<0,001| 00 |>005
Zn (¥ ) 128 | 00 | 2005 | 492 |<0001| 0,3 |00
Cu/Fe 128 | 0,0 | >005| 411 |<0,001] 16 |>005
Cu/zn 128 | 00 | >005| 380 |<0,001| 02 |00
Zn/Fe 128 | 0,0 | 005 | 411 |<0001| 0,3 |>005

ltod o3 IsCicp:C dzt yisB mo dd3d L a3 dzgOd3d dzO© Isdz' o dskz
S2i Csj W' y' ‘ dzs 3fpistpteak] RO YL P ykh sfls’ o H A dad
5Of Of H s e dpOyitdedd ,yOMmis¢ 0.

) sH BdZ jLbkd Ol oflsOdsse ddzd 2 it
%O B' S&jlsOdkd b fjtjHdy sk &sLSE, I
fteso " Hdzs¥ ftedyddes® f @uicke! Zneizflz § & fipjdig jsHndz.
off dzdodz@ mo ' H B dzb - ' ms e fod ty sl B P i datz's
Cekfd, Nt MsOdd tjLbkd lsOlsEKOE &S Ty tzs)
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sOBdzdyw [ . &290 of dzdelkz Jwu [ IO cOd
B's5i3iIsOdz’ @ k fjtjHdy sdidz BsLSE L O ¢
ANOVA

1B ded, 1O [ SHOISSC s d2 of
] 5C OL (HSBBSY ) || dBbkoo s | OdztsIs O ¢

[ s5B|8%(%)| p 2 (%) p s % (%) p
Cu (¥ ) 128 | 0,0 | *0.05| 57 |<0001| o00 |>005
Fe () 1-28 | 0,0 | 2005 | 472 |<0,001| 0,0 |>005
Zn (¥ ) 128 | 00 | 2005 | 647 |<0001| o048 |00
CulFe 128 | 00 | 2005 | 665 |<0001] 00 |00
Cu/zn 128 | 00 | 2005 | 536 |<0001] 05 |>0.05
Zn/Fe 128 | 0,0 | >005| 681 |<0001 12 |>005

lted o3 IsCicp:C dz¥ ydets L HBBtSoaddizd L 3 dzOdzd dz©@ s dz
ST S jW" y' ‘" dals 3ppistp tcaz] dzOylL dzPykzh sfyls” o' HA dzck
sSOf Or H &#Hez dpOMmitdzd® ,yOMmis¢ O.

] tejLizdz SOIs' Cstof tzv g2 dz®c 8 @ de@:dz oLd
B ' 5n' 3 yYydzdrs Y 8COLddS & f dzOL 3 Gttse ™ |
LOdzi ydetsls® &' 3 OCIsdoedz fMmiss BONMHs OdzOL d Is

U Skeo Odzed o3 mils O dzts o d dzp dzP Hzdzy dzts dtg dz
GdzzIsOIs' sdatcj HZC IOGDIF b HBESB®EO s ,y' J daL
0 cdzzlsOIs’ sdzte j HEZC IsOL O 9  Hdzso dz¥ ° G dzlz Is (
dzf 2 stcOdz' Lz 268Gt dzgjL Odzj 288 o H G dzkzlSOL

v 0C BBy, md dz' dz LobOwLGCd & ¥ ydqdid J d
OdzsdtsC MdH Odzlstelzts & * Hnfftids'Jl3d dzO G tswealz 9 jc
tc OH d Y GsDRAD).
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BOHGEL S
d £MYJtddsd dalsC

fsCOLddE OB § dzO0L 3 Ctotso
1 sCOLd s OlsOdzC 11 ]}
s Ols O dzC -0,76* -0,13
11 -0,76* 0,31
11 -0,13 0,31
BDNF -0,79* 0,87* 0,25

) od &5 IsiSiee dzlz s Ols © 15 dde)j i € & 100 1O, & § Bt sRGpgoioL O,

v OC sy,
z My
f totsW ' dz¥

Is e Otc d dz,
(sOBdz. 7.

0]

v OB d&zdyw [ Olseqd yw
fsCOLded S O3  dzOL d&3d S jtadscpdsj dslOO dif tsdadj H ' At

MisOlsd mls dyded 2

O dd

21) .

¢ Bt dzv ) 2 dgd

OO &'’ st S QLo@e
fd dz! detsc sd3'pls zef ‘JEZY " d3° yded i3 § ¢ OL ded € O Bd

L tczntso 58

OC Is

B GBWL

I "Rt B yd (sSOLddSd fd
] sSCOL dzd s OO Lt 1) BDNF
1 2 3 4 5
kjfmls ¢l HStedlsj § sdzj e
Lt o) ( -0,91* 0,89* 0,26 0,81*
1t ¢n) -0,77* 0,84* 0,31 0,85*
1/ § n) te -0,02 0,07 0,44 0,26
1/ 6§ | te -0,4F 0,37 0,02 0,57
o r n)( -0,57 0,43 0,22 0,47
11 n)( -0,48 0,38 0,20 0,4F
Lt d dzdy -0,69* 0,55° 0,07 0,597
"Hdej Mjded?2 Rt Miststf sH ' B dad 2
It ¢n) -0,62° 0,567 -0,09 0,63**
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ltesHBse Y j dgdzv IsOBdzdy' 7. 21
1 2 3 4 5
I " HStedIs( f] -0,76* 0,68* 0,4C 0,78*
10Ctedis (M 0,82 -0,79* -0,08 -0,85*
19"  hzo O -0,27 0,21 -0,38 0,25
1/ 4 1t 0,31 -0,54° 0,09 -0,4%
1 tod ogf: Is €h) " dz2.9 ‘fiitlde d, 9 O &' fijdsa dzlz Is Ols ' tsde § H-Z € Is C

GoizzlsOls' s jSig 8 & -flaged L@ ,dzd 2 6.¢ OPOMET.,** - p<0,001,8. p-
p<0,01,9.z - p<0,05.

utsB Ists,
' Hodh j dzdav

96 OL Izb Is!

[267].

1 Odzlz yj dgdav

4t HM SdBEz

7.22).

B

BsL Sz,

sCMdHOIdo ded 2
steq o tsy dzsfls
O OCIsdo @Y HYf tsez] M EASY teidds j € Yb ¢

' sdj sOd o

Misted M

Is ©

Z fOltsejdzj L
o MisOdzts o d dzd

z sStcO©9
J o3t YBDNFdzts M |

L O

HiSH &

v OB dzd yw [ @ls@ed yw

f5COL d&zd S OR] 4§ zOL d&q
5O fjtejHdy Bz &BsSLCE

Cstejdzv ) 2dgfy BHGEL
Ceso' O B' BSd&jlsOd
i St jteddj dzls Ozt dzd -

dlstclzCIskzt [ 5L BYsS 1 Jtod Hd2' 2 d3t
BsL Ckz
¥ Cu Fe Zn Cu Fe Zn
1 2 3 4 5 6 7
S OsOd&zOL (-0,31 -0,28 |0,17 0,47 0,84* 0,80*
11 0,28 0,3¢ |-0,10 -0,52¢ -0,81* |-0,76*
]} 0,78* 0,82* 0,21 -0,4F -0,29 -0,34
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ltcsHsS9 Y j dgdzv IsOBdzdy' 7. 22
1 2 3 4 5 6 7

BDNF 0,36 0,37 |-0,18 -0,60° -0,82* |-0,86*
gff " 99  H(CulFe |CulZn |Zn/Fe Cu/Fe Cu/Zn | Zn/Fe
s OlsOd&zOL (0,30 -0,81* | 0,78* -0,24 -0,85* | 0,80*
11 -0,52¢ | 0,75* |-0,84* 0,19 0,83* |-0,78*
11 -0,27 0,19 |-0,25 -0,4F 0,21 -0,34
BDNF -0,39 0,85* |-0,87* 0,10 0,86* |-0,88*

} tod ogf: & ) C' 2.4 'Mldsts d 0o O &' viplsOMiso © HYOME ¢ P 1
dzj f 59 dzd 2 5.% pkOBOOdA: ** - p<0,001,7. - p<0,01,8.2 - p<0,05.

1 O6 Odzts d3, y' tcjLEzdz sOIsd 9C0OL Iz¥ Is!

COOdzOLd Mftdw® HJMB OdDUZizn BIS G d3d Is/OFZ2
hts ftedL o9 5H JIsg dztadsts tsff fntd H Pls.d

[HdzsyPigtetzh j dzdzv E€8B@RJ BRIsBOZz Zn E § ] tc
B'dzt hddg HYjtoj dztd3 o' dz' dzd = cOH BOds g 9 «
Ctstej dzv y' 2 gy dz'L detd ¢ 5 € @f IadZ tfo jdeprdzC € © Oz € &)
(sOGBdz. 7.22) .

[, HdMB OzOdz o dL dzOyJ dzd F e dzB@Bd Zm
foplzdd3 HY Jjtoj dztd3 o @ dfAC SOHAE® Od'dd , t
B StsatsdzH 6" 2, HJ otsdzed L Od&zEyOs s MW HES
Jdzj owj 6L hts odmMdzOy ' Is' M HIjfB (OO
Csd3j S z B tsd3j IsOdz' o Y o tdny j alzfn sy Cjh
ftesctcj Mo Odzdz" i3 BSECMJHOIsdo detsets fMistej Mz E

bz 2 HBBtjCw, HBEIS SO Bn dzj Is' dz
cOHdSCOdz" 9, O 2 CWOCltsteOdRRd JjdaL dd&3' 9 Oc
B' Bd3d sOdz' 9 B4 Hodzh ud g f st Eigls O dedvo S s

ydn J dzL d 3" o o Hftse ' H! dzO

BjlsOB sd' YdzRES. f tetsyj i)' o

sCMdHOIs
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v OC BBy, tsilste d &30 dz' tcjLizdz sOIsd 9¢C0OL kb
OCIsdodzddsd B BB IsOXOBd Ek ttsLodlsSCkzF&sCH
Cu, O L-Bdse@&Isdodzd?2 Mbstejm By J My t
B' sd3j sOdz' o z  IsC Odzd dz' BsL sy¢ o, hts f
' HHOdAzj dzsdzz  2656FsH ° | wuv | |

] me s yJ teclz, BDNF, otsyjodH' , L Odz
OCIsdodaggBlissdz © IsO MddzOf Isd ydats’ fjtejHO
OdzZsd s8¢ MdHOdS2ZG e s L O~dMmiskz |

1 BHOdz hd2 BOGOIstsW OFC Is ts tc dRfPeated flepfujes M '
ANOVA tB8C0L0O9, s Ld3 dzd OCIsdoe dztsfls’™ B
hzte' o ( €Mt oz dz hifare O W3l © iz o dzOMdz' H s
Csdzto dzd 2 disL ¢ 2 3 dzh s g tets¥ YJjtejL

vOBdzdyw [ 4. &80 of dzdelkz I wuy [ sO ¢ Odz
OCIsdo dzsmls B' sn' &3 ydzd n fsCOLdedS " &8
Repeated Measures ANOVA

) &' ded, f006 [ SHOIC BB d2 of
1 € OL d4 (HisB SH ) | dBkoBo s L Odsls 0

[ 5B s%(%) p S %(%) p s % (%) p

s OlsOdz 1-14 0,0 >0,05 53,0 | <0,001 1,3 <0,05

Lt 114 | 00 | >0,05 | 550 |<0,001| 00 | >0,05
1) 114 | 0,0 | >0,05| 61,1 |<0,001] 03 | >0,05
BDNF 114 | 20,2 | <0,001| 57,8 |<0,001| 16 | <0,01

ltod a®f s CT o C dz¥ Yydes L HtsBtSoaddd L o3 dzOdsd dzO0 Is dz'
2.82T Ctsj W' y' ' dels 3fpistgcak] dzOyl zPykzh sMis’ o' HA dzk
i IsOf O Hhgzi-d ozl d@es |, sdbc)i HE&IOE IO, sdzf J s MdHOL
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tdLead

1 0 HBY Rktpeetat ed Measures ANOVA ofmls
odwoedzjdegdrs © RAtSH' HBMdz HY jdedzw L B dz E
odBkzaBoats’ Rroddz, O d ccPEHARIES®dArtclE fap. o °

ststejdzv y' 2dzgd?2 OdzOdz' L. dwf " ted3] d&2O f ¢ OL
BOE st Mddzr &z 2 YL dlsdoedzs LeadwLCd IO
LBEZHY ] d2 MisH ‘ HJjLOHOYfIsOY" ¥ stc©o dztso O
ftesyd Md dz0O9o yOdzdzVe ' HUsw jstsjj yzdalzdzvy Olsigd v Is * .
B' dz' N Istcd o sy dz’ so Otcddzd odweodzwe st imw |
Bisdz! sotsc@® W OCIstste

102B' dz2h 9 06BdRE tctsd 2 f O8ta gaizlsid s «
fstelzh j dz 2 Plkte' o L | Quels @nzH ") tdeq sHist
BsL, 2O IsOCtsy (tstelzh j diigfFe vl " o s dzts Y § tzd
fijtejHdz s BsL €z,

1 stelzh j dzdzv Cslz@nsdn'lsior iz O s+ Mw yjRgd L
ftots hts Mo HyOl' dzj @ © KgLeCdr=-064sps],a01)ls 02 dz
FeL Zn (r=-0,72,p<0,0001).

]l Mmls O dztsfg dizgz datz’ LoowLSd d3 3 4 daL dd3Od3qd
9COL kzs Is ZO dOftelzy j dzdzv  Odelsd ¢ Md H Odzls ¢
o jdzd € 5° C'dz CsMis” o' dz' dzd n tcOHdC Odz' o
B' sd3j sOdz' 9 E MGk dzis-025 B dzto Iff i de'O ' ff HA
StcOo d3so Odzd = M ztc' o .

1 sLdIsd o dz Ctstej dBDNF 2 dz' § SI€ ®a wad € @ d3d
9oCOLEsIsH dz2O dzgjtesfteslsj Sy ¥ ' fMdzw IstcOc¢

tdLkzdz sOIsd HOdtsets tisL H' dzz B2PE262XEZ" ¢ t
267).
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tfrrwf 8
b1 ¢J wyvwdlL of?r v Cc trrvfuvdovwl 1 [uf

l Otelss hj tOL " HCtejMmdzdIsd dzj BJ L j yds
BsL Sk, Mfttduyddzj des’™ o dBLkRMdR7I. dzQo0Ols ! gk
o' Hdetsw Is! HtS cdzgjodHddzdre, OHXYJ] L o dg
f Oy' ‘ dzls dzj dOHO' dzOdzj y des’ ko Oed Mmots’ i
dzd Lo jtolsO' Is! Mw 7, 27 . H slftstsiissjc,c8 f ftclzh | dzdz
Ctsecdz" sdqodzgdr WEAS Yy 2 ctizseodatsets hBsL Sk
dzj sBteslsdzddzd E o' HHOdZj e dBE s &' tH' dz
lwusy [ o' HAB yos ls! ftosB dzj d3P] .L 4 fogsiyls 2 telzts
L d3' dzd dZOmilstcts © z odedzv H' L BlzH)Y J dedgw
zOeo f OC d, G Odz' d3lz & O dzdaw (O Ols" w14 .H | § B,
Ctsegdz" sdodzedr 9] tzdesMWIOBBO Y IStelz" C sdzyJ dzls e C
B Mdzj 2azy P jtej dz ujdz odhj dzjottsdztse’ ydz

HES Motset LHBsSoOW SO ilstsyj dadav , IstsB Is fs
My Odzr des™ OCIsdodetsfmils' . | tsH dats y Otdztyf esdzd 2
B' dzr, fttekh jddz" CotsteHddOY' ', L Of OBRsH

plstcOld ftcOQI HOBHGEME ) wp | d&jcCses il
s 2¢ et 56" toh jdadgy wWCtsfls' ydlslkw.

1 OH dzw f 56 dzd B dzj dzdaw tesL zd3' dazdgw l wu | |
Hisfpdz HY Bdat S dzs yj o8 HES L Ctedllsw RO 5¢ .

278 279 . tsLCtedls' o SH' jCWfjtddj dzs
Hstf sd3sy kzIs tcsL totsB dlIs JWitClsdoe dz Mistc C
dz' € z o Odzda” sO tjoOB' dz' sOy"' h e sls®B jW!

p' 2f)! Ssadn, kOGS ' 23y2Be28H dztsc s dzOMj dzj dac

I Moty yjmLejl, j Sinj'ted d5j dals Odz' dzj H 5Tz
f dzOdzlz o Odzdzy L ° oMmMisOdetso dzj dzdzv d3 d3j Isd, L O
Mz yoOmMds iz to' o dz¢ B L dzOdsts fylf 'Bisic Offists t s ez s



279

"L Iseo Ote d dzO d3( . l1tcj HMNls O dzj dzO d Sy jted
Hslsted d3Odzdzy d3 ff 4 t6d dz' yd dzd - o d BBs @ H S 1
HisMmdz' HY § dadgV , h ts f "  HIso j toH )Y j dats o' Hf B9

HSCZzd3j dzlsOy* * & .

{Ctej B3 OMY jCissdts | igEptsd] dls Oazf daia
"dgH 2SSyt f Otsdzse ' Yydese s Htosyj mMkz - 9p ts
9 Hlsotstojdgdz" Jwuyf. g1 dzv y’' sets B tetL tc
zO BtecOdz L3 EZHOtds’ nodd odekzrkze,
(" 1468B)sfjtejHde 5 §fjtejH LBt L
ftetso j Hj dad 2 tej Isj dz' dzd 2 OQdzOdz' L Mz yOmd
JSMy jtcd 3 delsOdzr degdm Ed@3seo On, WwWGC Ek £8P toj

285 . J tcjLizdz sOIs’ ftcso JH ] dese s OdzOdz' 1
Coydzse s L ftedMmlstes’™ o, O IsOCBY LOVwWMmMBSe Iz
MC dzOH 50 Iz ) f" Hiz d&3C 2z, L O sMhdetso Iz z

MisOdzH Otclsd L s QizE Otditkim | etclzB 2z € welz oisd |
oBkzHBsolzo Odzadzr d3' 4 COd3j tetse  paifj 9 IS tists d5O dlsdZ
C &zOf OdzO 2 W' emoy' SHdEstcOL 59 5° ¢ Iz d3
odnrn  Hdzsets C ' dzyv IstekzB d. v O¢ " Is§ n dz" ydz
Milse tstcj dadz™ 1 m L z02 d34 dzh d o3 tej OCIsd o c
Codastotsdz’ s Odzgdd3 HOIYdS OdR , o Hr H'OL ts dzt©
~nOtcOCIsjtedMmMlsdSCd HBSLotdddzd o' HIseatstedIls(d
stec Odz' 9, hts Blkdzs " HIse jtoHY jdes dzO
9 Hftse " HdetsMls® HEt JCMf jtodd3] dalsOdz! dese s +
ftedmlstc’ 2 f tosfisd'2, kB joLdfS tsuaddipls Ordalzw  dz¥ H d
odBEatsdziBi L Jyddr tcj ytse ddz, tc' o j dz h |
dzdL ' Sk MmMtsB' 9 Otels’' Mils! (HdzW ftotse jH ] dadaw
ZzO0 ckzdilz) .

v sy, f " Mdzw o dzdokz Im d&Bd MIsmisj@®E' G
Csedz Isdodzedma L A3 dzg, O IsOSCtsYy odL dzOy(d dzd
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Codzso dzsdgz  RIsL S22 M Ete' o, o MisOdzts o d dzd
B' sn' &3 ydzd 3d BOtS jtcORBd SECMdHOIsdo dztsc ts
dzj 2toslstcsW ' Yydisc s v O BY Is 51 ts fipddzdHodiifiyfls © s fiffts)
fsMislstcOo ZOIsSdydetse s  jto' sSHEzZ dz2O0 kdz' stceOf
O kOCKY, 'L LOMstshmkzo Odzdz" &5 ' Bz dzgs¢ ' Mlstst
mMiskzf j dz Zh CtsHY J dadgw Meuddz O Cdz Isdd
o Mis Odzts 0 dzj dzd - o f) I8 Gzl dgds j 2L O Histf it ¢
KOs ] BOIsdydzesets OdzOdz' L 2. ] HOdzsd3lz tetsL H
OdzOdz' L SO kL OGOdz dzgj dedz" tslsted 3Odzff D" “t6
I ted3’ dzd , O MO -zZn+siGdz 7H-]j Miaiplls ez 248sB d
5B tc Qdzdlz tc @eHzlr B3O tots L f S H * dzE7-O dz@ts & tsfifls taafCBtRdt" 12
HsBO) ffislstcOo @8FIsqdyded?2  jte" sH |

1 OHdzY o dWodzj dedzy  Jjtoddedzdms M J ydw -
BsL Sk oadBkzrtsoatsy Roaddzj¥ fHtotse jdzd kdz' Iste(
oL ' toy' azsetdziEzs L Gz cugjHifjdelz 1f * Mdzw e f dzd o Iz
hts B dz# M f' L dg Isj ted3’ dad Htsfdz' H Y j dzadaw
tcjLlzdz O’ L OMstsmkzo Odzdz? 9C OL Odzdrmr d3d Is
Isd ¢ tsd3, hts ftcdLotHdIs! HiS dzj 6 jstod dijudals
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