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ANNOTATION
M.M. Kondro. The mechanisms of the hepatic steatosis development in the ever
of a visceral obesity of various origin and its adjustm&nQualifying scientifc work
as a manuscript.
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14.03.031 human fysiology.i Danylo HalytskyLviv National Medical University,
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devel opment in the event otalowiaodirab
gl ut amat e and the assessment obr dhieo
SymbiterE acidophilic concentrated and

It has beene st abl i sthee disceral habesity without hyperphagia
manifestations, accompied by dyslipidemia, disturbed sensitivity of the peripheral
tissue to insulin and hepatic steatosis development, being confirmmdbhy p h ol 0 ¢
methodsa n dhorphometric analysisand hear ewaséi city | mag
El asti ci ty ) Ilwasarggistared,in ra&sWeEirlg under a toglorie diet with
the high content of fats, carbohydrates and the reduced content of protdi@svieks
(a highcalorie diet (HCD) #C 11024 (Research Diets, New Brunswick, NJ)) and in 4
monthold rats with nenatal injection of sodium glutamate. Tperiodicadministration
of the multitpr obi oti ¢ SymbiterE acidophilic
dioxide in rats with glutamat@duced hepatic steatosis triggered the significant
restoration of the mohwlogical functional liver condition and the prevention of the
hepatic steatosis development.

The obtained findings allowed to determine the new mechanisms of the hepat
steatosis development. The serotonin content and the parameters of its metabolisn
brain, duodenum and blood serumdahonthold rats with neonatal injection of sodium
glutamate have been studied for the first time: the brain serotonin content was reduc
by 72.9 %( tc < O .inGabswith glutamaténduced obesity; thijont ent of t

for serotoninsynthesis tfyptophan in brain tissue of rats with glutamateluced



.
obesity was 93.3 % tc < 0 .leSsd compared to the control group, which justifies the
low brain serotonin content in rats with glutam#ateluced obesity; thdecreased brain
serotonin content in rats with glutamateluced obesity is not related to the change of
tryptophan hydroxylase and tryptophan decarboxylase activity. It has been conclud
that the increase in tryptophan decarboxylase activity in brain of rats with glutamat
induced obesity is a component of homeostasis in an organism, since the decreast
serotonin content below the reference ranges encourages the responses whibk resis
further lowering of serotonin content: the monoaminooxidase activity in brain of rat:
with glutamateinduced obesity was increased by 41.7 % < O, wiich may be one of

the reasons for the reduced brain serotonin content; the indoleamid®X,@enae
activity in brain of rats with glutamaiaduced obesity was increasdy 122.2 %

( te < 0 .whithleyidences the activation of the alternative kynurenine metabolisn
pathway of tryptophan in brain, and which also may be one of the reasons for tt
reducedbrain serotonin content in rats of the group; the changes in serotonin an
tryptophan concentration, as well as monoaminooxidase activity in brain and bloc
serum of rats with glutamateduced obesity, were unidirectional; the predominance of
the serotomi metabolism pathway of serotonin in duodenum has been substantiate
The serotonin metabolism in brain, blood serum and duodenum in rats with neona
injection of sodium glutamate approached the intact control level secondassiddic
administration bthe multiprobiotic, and the parameters of serotonin metabolism in rats
significantly improved secondary fmeriodic administration of nanocrystalline cerium
dioxide.

The liver protein synthesis function was disturbed imeahthold rats with
neonatal ifection of sodium glutamate and in rats being under a-¢adprie diet for a
long time. The content of high molecular proteins increased and the content of lo
molecular proteins decreased irménthold rats with neonatal injection of sodiu
glutamate with were periodi@dministeredthe muipr obi ot i ¢ Sy mbi t
concentrated or nanocrystalline cerium dioxide, which evidences the decreased rate
high molecular proteins degradation and the improvement of liver protein synthes

function.
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The development of the hepatic steatosis imdnthold rats with neonatal
injection of sodium glutamate and in rats being under a-¢adprie diet for a long time
was accompanied by a mitochondrial dysfunction which was manifested by changes
the lipid conposition of the inner membrane of hepatocyte mitochondria with an
increased number of oxygenated products and change of enzymatic activity of ¢
complexes of the respiratory chain. The lipid composition of the inner membrane ¢
hepatocyte mitochondria anlde enzymatic activity of all complexes of the respiratory
chain significantly restored in-shonthold rats with neonatal injection of sodn
glutamate which was periodedministered the mulp r obi ot i ¢ Sy mbi t
concentrated or nanocrystaki cerium dioxide.

The splenic weight and the number of splenocytes -modthold rats with
neonatal injection of sodium glutamate and in rats being under ahigie diet for a
long time decreased secondary to the development of visceral obesityepaiit h
steatosis, which resulted in the immune system dysfunction one of the manifestations
which was a dysbalance of the content of jarad antinflammatory cytokines in blood
serum of the rats. The changes in cytomorphological condition of ther spége more
marked in rats with neonatal injection of sodium glutamate as compared to the rats bei
under a higkcalorie diet for a long time. The studied parameters were significantly
improved as a result of the periodiadministration of the muHprobiotic or
nanocrystalline cerium dioxide in rats after neonatal injection of sodium glutamate.

Thelongt er m r at s & b ealongydiety restled in reepatic istgakosis
development, increases choleresis and significantly changes the bile aciditompbs
the ratsoé bile. The concentr atatosnd obfi |
increased after 1&eeks of being under a higlalorie diet, which obviously is the basis
for the mechanism of increase in the volume of bile secretion.éAtdme time, the
conjugation coefficient did not alter, while the hydroxylation coefficient decreased
which evidences the activation of the alternative way of bile acids biosynthesis. In ra
with glutamateinduced obesity which results in the hepatiattsis development, the
choleresis has been reduced and the cholates spectrum in bile has been significa

altered: the concentration of free bile acids increased and the concentration
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conjugated fatty acids decreased, which has been substantiatéte ®ygnificant
decrease of the conjugation coefficient of bile acids in all expetahstudy specimens.
The periodicadministration of the muHprobiotic or nanocrystalline cerium dioxide in
rats after neonatal injection of sodium glutamate signifigaestored the bile secretion
function of the liver and the composition of the cholates.

It has been first determined that the levels of mMRNA expressidigfbfl, Ptgs2
andHgfgenes i n the ratsdé hepatocytes -si
induced obesity development, which evidences the development of fibrosis ar
inflammatory process in the liver. The levels of mMRNA expressiorgt§l, Ptgs2and
Hgf geneswere il . 3 times (p<0.01), 4.8 times
respectively less in rats with neonatal injection of sodgiotamate secondary to
periodic administration of nanocrystalline cerium dioxide than in rats with glutamate
induced hepatic steaiss The regular administration of the myptiobiotic in rats with
neonatal injection of sodium glutamate restored the level of MRNA expresstagsaf
TgfblandNgf genes in hepatocytes to the intact control IelAls, the hepatic steatosis
is developd secondary to visceral obesity in rats being under adalgrie diet #C
11024 (Research Diets, New Brunswick, NJ) for a long time andmorthold rats
with neonatal injection fosodium glutamate. The periodaministration of the muki
probiotic Synfbi t er E aci dophilic concentrated
prebiotic properties significantly restored the morphological and functional condition o
the liver and prevented the hepatic steatosis development in rats with neonatal inject
of sadium glutamate and in rats being under a tuglorie diet. In most cases the
studied parameters restored to the intact control level, in the range of cases tr
approached the control values, but did not reach them. Taking into account tt
successful usef the multiprobiotic in pediatrics for many years, we consider it
expedient to apply it in prevention and complex therapy of hepatic steatosis of variol
origin.

Keywords:hepatic steatosifiigh-calorie diet, sodium glutamate, visceral obesity,

mitochandria, serotonin, mukprobiotic, nanocrystalline cerium dioxide.
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I ' BEjdajL &5 ssntdHt' 2 §sktiBk’ &Y st
[ 478, 479]. uvtsd®kz L& dd, wS' & nfshsj
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) BBtcOdzed B stsnatsdgHtc" 2, By k! ¢ pEBIHE Y @l (
B' dz¢ "9 E hEktt'o, hts tedoOdzs f jtojBlzOo Odzd
L SCtdstesdz dz 2 cwkzf "’ so Otcddz B' dzC d @& J
[ 480] , w g d&zd , 9 Hftse Hdzt HEt dEsdzi ¢ 2 dzw
L' Ctdisdj Sd? &dS| O, GEHdEc] Hdy tsdg L Ho s
. B-5528 dL0dg. S (606 SO o ( fijtsOE dst dzj S bz dztstekD
3. d81 95 282181 0 ).sOB@L O 3% 9¢ " dzr ¢ fmls+ B
9 MOkl It 2¢tcsoats’ 1. . 1 d0O] d®ftffid)jdgtsf ‘ho
tesBddzd HJjSC dzt €O fsolststc’ 9 dBsHjdzj?2 Mlsj o
BjlssHdS dzgj Bkd&ZO LOBjLY{ jyjdO B' sdzsce ' ydz
stses ftod2dwistts dctsm'disdf) Haj W digf tizlg jp O dzts 0 dzj dzts
 d3ts o totsL s iE £EC ' Odztse s Misj Olstseg j f OlstsL k2
L d3' dz¥ 9 Qo Mw . sted o Odzj f jtcj BIzo Odzada" z0

WteOCy' 2. 1 fmpdzw 15 ° 18 Isd > dz' o odw e dz
(MdtejHdz Sd3sdzy Sdzvtcdz’ B dZ€C ) O r ' diS di) .
v OB dzd yw

{SLYBH' & B' &ZCsodr W©OCy' 2 bk ¢jfols
fjtjBlko Odzdal Ote® 66 G MA@ H ' * Is°

[ Sdzj € bz dzw S t5 dzls ez *Ute.'ztg.oB I;lszotgd;dzw UO;
BOMO B d (n=10 d ©d 10
12-26 28, 5N1, 3 39, 9N2, 1*+
2855 33, 6N1, 8 35, 2N2, 4
66-107 26, 3N1, 4 9, 4N1, 1** ¥
108195 8, 1NO, 4 6, 48N0O, 3**
213289 3,5N0, 2 0,75+0,06***

*-t6<0, O-88<0*% D 1tg< 0 ,*®0 §f Stc’ o dgV dzdz L G tsdzlst

yjtejL 15 Isdydz o  jtcjBlzo Odgde®6dz® 2 Ds 1L to
©ZO 40% (te<O0, 01). 1 d§5misS (8O dz€z] o L OL dd@ odg
HefMistse " tedzgdmr L3 dz B fste" adewdzdz L S dalstes



14z
B' dz¢C ' o9 1UO0@®m. & O6& d3j dz" o Oafmw dzO 64, 3%
o8 MK 95" & dzOdzj 3 O dzd -daistelzj W iz @AY g d2d Do o ff) HES 1S
B B3.-1998C1T 0O L d3j dz" zo O MW d2032BO®WiICde® <D § 0O ¢
(<0, 01)). (kOBdz 3.9

v OCdd3 yd dzts dz, sy 20 Mmlse jtocH Y Zz9o Ols d- IsfOis s
o d sz Cdzgd2y 8 * &€ ' o, hts ftedowsHdlk! HE L d
L etsls Odzdzy o-Bslg&lz dafodz§ds B' &2C' o, kO fto

GjLbkzd OB L& dd bk MSEOH' d& §'H' o |
CGjfObsydls 9. 1 O0h" HOdM zdzds dsch X dz® d3ef M j 1 |
[ 482] kO tjLbkd OOBd ' d"di Oobktt' o

fiteiBlkzo Odedz deO I s [483].

3.11. stdagyj delstcOy' W ydlbstsS dz' @9 k2 Mt
MlsOdz MjdzjL' &Sd kE hikte' o L O k&tol 6tz @Dt
H " Is’

[ sfpdz' H Y J dzdg™ "Bz dzsdzts e T ydzd m W Hzee § 53 O
Sy jteddsj delsOdz dgdm  BSH j dzv B -GHdE L |9 dsidrftsizlz o'
4844871 . 2zt Mmbshmk' k' My yYydboksty sdksc' y
fllsj Oltsc jf OlstsL tsd3, OGRH 26 BezOdzg tBH B ls ¢dz' .Is 1t
KOS R L& d HsLotsdYs 5! MmezHdlsd ftes HdMW
Mjte' w HeMd Hyjd BEEO fdhmewyj dd ofd
MjdjLr' dSd §' fMdv 10 IsdoSdd dats o j2Aalp 82 SHO dadi

v hkt'oa § fdv 18 Isdyde © §jtejBlzo Odadg”
9 Mmdtese Oy CHsiodz0 L Sols,ls®®o (-1p2«ud te AAD) ,5 9 Wk

(p<0,001), INF " 40, 0% (p<O0,05). A j L totsfls
fMisOlsdMmisd ydzets HisMistse 'dis dgdsds U dgitsdad j dadp'Odiz' de
Mdtese Olsy* Ctotso ' hztc' o i fypdzw 18 Isd 3 dz

L dsj dgh Zo @omw dz® 30 ,-0z® pxD, D% ) (, p © kT @®H) L
52,6% (p<0,01).
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v OB dzd yw
l d&3" Mls yYydlssS ' dz2' 9 E mdawtsolls yis d yide e * § jh
odMBECOdscHP)dz 2 H'" ' s

AKdC dod (stdstetsd dzO (| ez 0@ P fndzv 15
we' wslstedds] ftjBlzo Odedzv d
fls Odzn Otels (zgl® | € Ocztste' 2 @=1D)

wdzls j oej 2 G 0,45+0,04 0,68+0,05**
widzj 6 dzj42 € ' dz 0,46+0,02 0,32+0,02*
wdzls j e 2 C 0,32+0,02 0,25+0,03*
wdzls j tcezj22 a4 0,79+0,06 1,26+0,08**
wdzls j oW jINAS dz 0,30+0,02 0,42+0,03*
Ut Odzi W & te Bl 0,38+0,02 0,18+0,02*

% OCIBte] s

*-t6<0, 0-B8< 0% D 1< 0 ,*®0 §f sStc' o dgW dzdz L Ctdzstets

10 jLEzdz OO HBMdz HY jdede" BRIz
fijtciBkzoOdzdz" O odMBEESCOdste’ 2 dz' 2 H' " Is'
(p<0, 05) , OB Mzt IsdzO® ¢ dz ¢ Mis! My dzj dets y
ft8" odgwdzdz L ' dzlsOCIsdzd d¥ffd " @de@diH G ¢ tpdidis detis dB

v OB #®zdg. 1

[ OMO IsaOteddz SO yYydbsos@stW sdzse ' ydzd-Bd ml

Isdy dz' @ ¢ j tc] B [z ek Ddxdp'tc ' dz@z[+ay] iS¢ tis

] SCOLdf OMO [pB Mz [ e Odis ' dz' § ' Mls
hiztg' o ,Mdzj L " dgC d|" dan j S dz' oW sy d)s

S 5 dzls te ts

( h IZ,tG q'w ‘
slstcd dziz | 287,06:10,9 1,278+0,023 4,45t0,03 4,50t+0,17
Mis OdzH Ot
§ 5 te(d310

z ko )
f jtcjBlzq2534156| 1,134:0,015% |4,48:0,04| 3,30+0,18*
*

dz0  1(3=10

*-p<O0, 05 £ st adgwdzade' L G Bdzlstetsdzj ds.

[teOdedzd 2 " dgH jS MidiL' &&d o ctky
o MBS BCOdsE 2d 2 H' ‘Is', LOd&JhOsfmw o
EftetsHisoy JSMYjteddj dilslz fitddzOo0 dztsizo tsidzse * €



14¢
1 G Hdes L Mz yOfmdeddegch j detizy dzi@dipigeeffiz” B H M
LOdzsL d SO oddad G dzgj dzdzv *° f(lescte]j Mizo Odadaw
WOSkBeO®Rd: &zsOy wkd c¢jd2 o MEzafRSEOIsE b
OHtcj dzstej yjflsste’ o, dodj S bkdvtcdzddd dav Fizj € Ia
(cdzs CsL dz bicGWT sicls jtede o dzj dz' L d3' dzO &z
IsSCOdzddzd L §sMddzj dzdgv d3 klse tstcj dedgv o ' dz' dzd ~
HdMB OkzOdzl) OHIY S dz 8. 13 20 ftesHESY'
o' Myl tc Qo =datss® s € Odzd dzd , ‘ Bsyj © HBEZOOIs
BOMd ' O, fEvwdis, OBt SfsMjttjHCss Odts o
5O WhkdSvy' tdlzoOdedz t' LdzdR MdMmj B Stec Odz

3.12. rsoytsfj Ctej sstedz® WhkdzS@' wsdz't-j w'
' HESC o Odzse s fMisj Okcjf OBL Iz

r soyds Cdmdesisd MddalsjL ke Is: qw o § j y' dazy
Zlso tstcj dgdz?" HBBt] o©do yj dz 4BBH tsH o xf MOgds O d
hdzw inff dels j L 2 y tse yded » € dmezt® M d yWdBP] tc CDdR t5iad ¢
h dzw 7, "dzgH 2C 59 Odzd 2 j dzL d di301Is fFAYdzts w1 o ts€ @ &
(CYP7TALl) ,iOdz HstgltectgfAds d o dzd 2 OB ts S dMmdzd2 N
tojLEzdz sOIs' CdzOmd ydetsets h dzv R 2 o dotg ts Hzdbv ‘Isl
Odz' Isj tcdzOlsd o dzetse 5 vz iz dzte H] jousts WA  Adtsedd)j ‘ o dgdz
heodHC' Mmis! mMiStejy' yBso Y z hEtetDo 0 X sdghe
fJuy dSdlLao. v hEt' 9, w gt 20 Isdxdz o 4
9 MydtOdz dzgj By dte' dedzv, WwWCJj Mizy tctiso SHHPIdziA
2O o s jtejHde = fEBdz SOy " wa [490, 491
hodHC Mis! MjCtjy" ' +0,503" (LdeidlsPiq deisd /
(p<0,05), hts, BYdodHds, ' twjLEkd IsOItsd
Z oSoHfH! dzO I syt L " Heodh jdeddz o d3 Mistsds ) d

L hzte' &8 Ctdzlstetsdz des’™ Gkt d Ctdeyd delste©
NBoydedna SCdMdzsls-m Efwgazzeyts 3 MY jted dj
L a3 dz¥ 9 OdzOM+ ) .( lsOB figdzwv3 . 2P Isdy dz' o fjtcjB
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Ctsdayj dzls s@lp'tc 5 5dzj dasth)ls OUaPM dzts lsudh *finjtateth t6 9B @ . t
LictsMisOdzO dzO@ 10, 2 % dfOtc <L®B,, BFH ,( e Qg 0h5 Ml 'Is?
stsdzyj dzlstcOy "' v mMzd' h° sOkztetsm J dzgtSH j L 5C
Cdmdzsls E hEte" 9 "' mMdzw 20 Osdlysde o ftgtefls
B'dz h"2 3 t E efmM' n ftesBOn JSMYfjteddsio
fjteh" "2 ftese® (30, 3Uz Mpxx'02 063 6, 320,2 std.<D
Il " Hs®ts, hts sOztetsS tsdg' ¥ ¢ OIsd Yy wmoydedma € dHf
MBddZ LOfsB cO8Is! Atsdzj MlsOLEZ dzO o " H A3 dzkz
[ 492] . r ' 2 mdats, o dzgOhdr JjSCMyJjtodd3j dzals On
hzte' © dzO 1 sy BBO' d3ddzO heodHC ' MmiIs! Mmj Sted Yy’
10 9" HB dzz 9"  H IsOkzteisn tsdgjda £ 5 - Ssdih] datisls d
ytso y' hzte' @ "' MmMdzw 20 Isdydz' @ f jtojBlzO Oc
fite' sHd MyfsMmisjtejyjddzy. 1 O Hsxfy GleoCdlaizdjdgdsry
otsdzO L d3d dzh zo OdzOMy! 2O 35, 3% (t<0, 05 ,
n 9o ddzd dmlz®)daptced 3, 9% (te<Q., 05) (lsOBdZ. 3. 12
1 ©O9,0¢d Ssdzyd dzglstc Oy W mMzdg' h° cdz ¢
Cdz' CsHjLEBsSCMdratsdzjots™ LB dzt hzoa OdzOM! k& o
zO 34, 8% ( tc<O0i,dd®b )4,1,dB % (haxfif)ls 05) ( IsOB dz.
stdzyj dzlstce OYS f mEslslaff ods” ys0y" hHEte" 9, s
lsr, dzaf LOL&ZOoOkzO MlsOlsdmlsdydzes HBMIstse *
stsdzgyj dzlstcOy' v Mked' "' " jdesHjLtsCMdR sdzj ¢
omM'" s JtesB On. 10 9 HA3 dzz 9 " H sOkztctsm Sz
~ntsdzj o csEdz' BBH jL 8CMdrsdzj o 57 Cdmdztsis, iz d
Cdz' CsHjLEBSCMdAattdzj ots’™ CdMmdzsls, Ctdzyj dzlstcO-
f tctsH 59 Y d Sy j tod d3gj dzls Iz, Ctsdzyj dzlstcOy "' v
HiLBSCMdrtsdzj oas™ CdMmdztsls, orn HdZOIR yo P
Istej Is* 2, Yo jtels' 2 IsO htsmis' 2 ftosB 9
(<0, 05), 31,8% (te<0,05), 26,0% (te<O0,
ftotsB LB ' dz b jdagdgw Ctsdgyj dzlsteOy’ Mz dg* h
Cdiisls Blzdzs MIsOIsdMmisd ydzs dzj H sMistse ' tedzd 3.



1 ©

njdsSHjLBCMRsdje O,

5Okt d dats &

Csdzyj dels @S # dzjs O & Sddjfipdesls S d i dzts Is d

H Odzd d3d

14¢

& sjtOkkzted, Hdv Yooy
HjLBSMdEsdzj o O,
C dd yddesds. ) jhwss L O G

[ tezes LO C' dz €' Mdzd s 3’ Mlstsdz & Y ts9 Y
v OB dzd yw
1 &3 dzd S sdzyj delstc Oy ywoyddes CSdMmdzsls k&
2O o dMBS SOt 2d 2 H'+Mis' bkftosH IS Y
rseydz €(¢1 steWwWHC|stsdagyj dzglstcOy" W y tso ydzdn
s dijtc |stdzlsteEd|] dNEOkst ' 2 ()
1 2 3 4
v 0Okztotsn 5dz] 1 197,2+6,4 217,44,1*
Cdmdzsls O 2 199,3t5,8 226,H2,6*
3 202,#6,1 226, H4,2*
4 197,5+4,6 221,944 ,2*
5 1909+5,1 220,3t3,2*
6 186,8t5,0 215,4+3,2*
gkzd3' b IsOl 1 104,26,3 135,8+4,6*
HjLtsSfydat 2 107,3+8,5 142,6+t5,5*
SOkztetsH-] L t 3 107,47,6 143,3+5,0*
ntsdzj o ts’ 4 101,9-7,5 134,9+4,7*
5 97,2+6,0 132,06+4,0*
6 92,6t6,3 126,2+3,0*
L &' C 57 5z, 1 149,0r12,8 96,4+7,7*
CdMmdsls O 2 149,8-10,9 95,8+8,1*
3 152,6+9,6 90, A7,8*
4 142,412,0 83,8t6,0*
5 139,4+11,9 78,4t5,2*
6 131,3+12,3 73,A5,1*
dbkzd3' h ¢ dz 1 34,5t3,0 46,5t4,3*
HjLtsCMmdat 2 35,5¢2,9 47,3+4,6*
Gdz" CtsH-J Lt 3 35,1+2,5 45,8t4,1*
nf5dzj ot 4 32,9+3,1 43,8+4,4*
Cdmdsls 5 30,9+3,0 43,9+4,4*
6 29,3t2,9 41,5+4,4*
msdzj 8 O € ( 1 25,0+1,4 21,5¢1,1
2 24,9+0,7 21,8+1,2
3 23,8t0,9 22,1+1,1
4 23,2+1,2 21,+1,1
5 22,2+1,8 21,6t1,4
6 22,4+2,1 21,0+1,8

dz' Is

¢ 5dz0 &

20
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1 otsH oWy jlad@is dz.

1 2 3 4
gkzd h 1 12,5¢0,5 15,5¢0,8*
njdzgsH LS ! 2 12,4¢0,5 16,80,6*
HjLBS MR sdzj ¢ 3 13,2¢0,9 17,4¢0,4*
4 13,1+0,9 16,5-0,8*
5 13,6:0,9 15,6+1,0
6 13,1+1,1 16,4+0,6*

*5<0, 05 E o' odWdzdz L € Sdzlstetsdzj d3;

JHjY Odze OddzO A CHOL Odzd "7 9o ' HYf s9 ' Hdz Ml
Ctdzlstotsdz! dets” ez d dzO2B ' dz2 " s BERZAZO ¢ B
186,85, 0 36 W +6i 51 2@R%)7. | Odz" 2h dZzO € tsdzyj dzls
(o' H +1123,13 336G %+t9H 6§ IFE240) 6 Cu tal! I dipdzdLdd o d3' i
hzte' ®8 BEMEZO Ctdyd destcOyYy' w MmMedsd IsOkzttsn § d
CdMmdztsls {69 '3H dEX%H 6H 6 1EFT Y, hHts ISOC Y © " H

Qo lstste’ o [ 493] . 1 2O ydzets 34 dzh s, dz' z
Cdayj EstwOy soy' hbkt' o o' delisdediZ ' ¥ 65§ bpd o
nTsdzj o s +2(,01' H BBEVR ,+4 54 2&BG D) ‘' HdE' H

11

jdzsH j LS sdj o s’ ISQ0 4 L d5€ G0 i 8 li® 46 . (
[HjY Odg dzOdsd tojLbd sOlsd Bj B HHGddzy

dz0 Il sr, tojLEzd sOtsdy yses tesLodlss¢
mMiklsls' et L a3 dgs ° M jClte "tsdkzOls' & o Yoy
Y 8o ydats’ Cid meAsdzdo 5° LB ' dzt hz° Is4 Mmw ¢

TjdesH j L 5CMdR sty dzjse 5 Gl HEEEJOL Odzs, N s
fJjtciBlzo Odzgdz?w dzO I s 9o ey hztc' @ LB
Cdfmdzslsd, s &syj Bklsd HSCOLBAE OCIdo O
ntsdzjots’ CdMmzslsd 'L kOkted dasdz, BO @A L
stcOdziyf stelsk SOZtetsE 5Ol YjtjL § zOL BOIsd
Csdz6s Oy W Iftsdzjots’ Cdmeslsd ¢d& yddesd
ftotsw o dzw dzts fiy - Iz L d3d dzh j dzdz’ Ctsdzyd dzlstc Oy
f HHBMd Hdd2: ko OEddzh 5] Pesgj HPL LB UI B O
cdz ygdzs s s Isdets ¢ Odz Bzo Odzd iy b GjfcC
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CjW' ' y' ' dzgs©O Ctsdg 8 Oy’ ’ Y 59 ydzd ¢ d fdzts
fjtcjBlzoOdadzw dzO I syt ¢ OLOe, hts o' dz, dzj
LO odCdzs-yj etz ez 5 MO 2 deO dd & 63 % (<0,
v OB dzd yw

1B ded SBjW" Yy d@sO Ctsdz s Oy’ O € tsda
oS dzdCOdz fjtejBlzo Odzdz" &5 O o dMsC NP dztsts

) tzdBO Cdz' ¥ qulzdsO o' dz' ded{s 54 W' y' '
ftes|ysoyddas SHdfiysoyddrs CdmMEtsdzds cOY'
stsdzlstoctsdz! (B® ctelzf O

1 484,9+7,1 37,5t1,0 12,9

2 490,9+7,0 37,3t0,6 13,2

3 497,8t6,5 37,0t0,9 13,4

4 475,0+6,8 36,3t1,1 13,1

) 398,4+6,5 35,8+t1,4 11,1

6 440,0t+6,6 35,5+1,6 12,4

Jtezf O hEztc' 89, hts f jtcjBlzo Quze dzO

1 496,145,2 37,0+1,0 13,4

2 511,8+5,2 38,6t0,9 13,2

3 506,55,3 39,5+0,8 12,8

4 484,4+4,8 38,2+1,0 12,7

5 474,6t4,2* 37,2+1,2 12,8

6 456,8t3,9 37,4+1,2 12,2

*t6<0, 05 bk §'sicf cazveazss Lfesstss o ¢ sdst

cS¢ odHdets L ,IlsOBtEgdWy y'3 .dds4 ¢ HtetsC fid dz® o
ywsoy' hEte' o Ctdstotsdz dets®™ oGtz d dzj 1L26,L daC
hts EBLeSHYEZ'  Is! MW L HOddB d& IsjtOlskzted,
yBeydedres SdMmdtsls £ ytsoy' " dElsOSCIsdzd e PRt o
2372,7 [49425114403.2, 21

10 9" HdBE dgz " H SCwJW' y' ' dzZsO Ctsdz 68 Oy
CdMmdzsls k2 Y ®8H yYybstcfg @dzas, Y tajdgjzda"Oaad@odkPid- I S |
2 2 @GtesBOZ dz2O 32200 (2%,02 B 5() teXiddHz@R53 3 , I
(<0, 05)15.( sOB dz. 3
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v OB dzd yw

13 dzgd SBJW' y' ' dzElsO ¢ HtetsSC Mddzt 9 Odzdzy s C
hztc' o, od¢ dzd € Odz' fJtcj B Lzo Oddfvieds HAED Yo 2Pt
( frm)

) stede ' HtesEMar de HiesSEMdr|stsSd W' Yy ° (
fes|ytsoydz2 SCdmoytsoydze SCdmdzec’ HiesE M (
Sdzlstcsdz (lB® ctolzf O

1 371,2+6,9 151,2+3,3 2,5

2 374,0t5,8 155,2+4,0 2,4

3 377,45,5 155,A43,6 2,4

4 363,4t5,9 147,938 2,5

5 352,5+6,3 141,%#3,3 2,5

6 340,5+6,5 135,06+3,4 2,5

Jzf O hPzte" 89, hts f jtc]jBlzOo Quz® dzO

1 335,3+4,3* 197,8+3,2* 1,7

2 343, #4,0% 206,#3,6* 1,7

3 339,5+4,4* 206,5+3,2* 1,6

4 327,4+3,8* 195,2+3,3* 1,7

5 323,1+3,3* 191,5+3,2* 1,7

6 310,13,4* 184,1+2,6* 1,7

*t6<0, 05 Ek st aodgWdedz' L o' HYf S0 ' Hdatss

s O0¢Cd?2 tcjLEzdz sOIs L d3ts e dzj dzd 2 L 3" dztss

stedc¢' HieBC Mo sdkzOdso dr HE HJCE' HESSMJR S
L d3j dzgh § dzdzv € s dzy j UisdoDmdzO dztdwtafoRc | tedasy dzd 8 S

HJc'  HiesSCMdrsdzOdeso dr Y Bo ydzedes GSHis@d® o
f tcsB On

Il " HESd@3ds HO O hdwad MmMddasjL izi § & figdey dzd X
dzj 2 Istc O dz' dzd 2, h s ' dev b 'zH tists Sy f dZOts dg} fry Is(j @Y
tdLlzdz sOssds OCIsdea Oy y! sets hdwalkz f
Odz! sjedzOIsdo dzdd3s OB ¢ dMmdzd d3. 1" dz Mmisd d3lz d
nd diz2BH J L 85CMdnrtsdzj 9 t5° CdMmdzsisd . vsO¢ wg 9

sdydz ® fjtejBlzo Odadzvy’ 20 2Issigj o & s dzg Jf dglsiAs® d



15C
L a3 dz¥ 9 OdzOf+ , O Ctsdzgyd dzlstcOy' v o jdetsHjL €
LiesBddzd o dMmdeso ¢ ftets §f tsfpddzj dedzgy "= B 5
B IssmsdzHtc” Odz! dedrm W j tod3d dzls’ o .

v O¢dd3 yd dztsdz, Istcd 8 Odzj dzOt J eeq fig tizSo tOMLDA ts tcf
tcjLEzdz sOsdy ytsess ‘' wsLodlkss Misj Olse j ff (
yBoysSCdhmizeldlz@d?2 » tso y' hzto' dz. @ 1 §f ey B 2D
odMsC cC Odzste’ 2 dz' 2 H' " Is° o oy’ hztc' o
Y so YydzdBtsIsS, d fif s, syd © dH dats, dzj 3 d Is 9 tshdz
My St y' yso Yy . ltwed y!' s SsjiW' y' ‘ dalbs
G' HiesCMd dzt 9 Odadz L 3§ dz" zo Oa MV, hts fje ' H
hdew ik B sfddesjL bk ysoydedn SdMasis.
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Il dmdzesot€ dlstej Is! st tolL H' dzlz.

1. vted o Odzj f jtcjBlzo Qdpde® Gdrtiztéc’' dz" &ZO HOH t5°
csLodlsSkE o' MyjteOdzt desets tsydte’ dgdg" BJjL
HdMmdz' §°  Hid "¢, " HEhb@ GsgPisthls | @b dl 53
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B Mwy" f° Mdzv dzj sdzOls Odz' detsc s 4eho jdg' jipedardaddac
' Mdzv dzgj sdzOlsOdz! dgsets 99 j HJ dzdgV datsdzlisls Qs
ZOdets S tod MlsOdz' Yydesets H' sCMdHk yYyjte' ¥ k2 st
J H] oy Odg dZzOdsd tjL kzdz sOIsd Mo HYOIs!
"dzHZCtse Oded A3 sy d o' dzdzv d3, tojLizdz sOtsdz
LoBj dzgh 2 st Mw 5 tsozjdts jdzs * 5O MMz ' j&tstc £ ts5dzOls
Cdzyd dzlstcOy' ° o' dz' des’™ Yy BwBoydes' Cdmazslsd,
ofdzde ' @8 wC d2O 4y Sk, LOC ' BwcOdz L d3
LB ' dzZ2 hkzoa Qo "tdzjtjL IO fsticOhzo ®s M jCL
1 " Hilso jJtoH)Y j dzdzgv d5 L B dz' h j dzdzV ¢ tsdayJ dals to
L d3gj dzh j dzdzv Csdzb6s ctso Odzdm Y dtededrm S dMmdzsls
Csdzd s e OY' ° ysoydedr Cdmdztsls Lk-d3d Mt & dzd Ao sk
' Mdzv dzj sdzOIls Odz! dgtsG 5 9 olgj@iBjddzdz" 6 . g1ld2lz)ls. © dgOIsh
o' 9 Chodstesd dzgs’ ctokzfd SjW' y' ‘ dzs €t
H'  Of OLtstiz3, 43,865 & hkztc' 9 OdzOdzse ' yYydetse s ¢
Gz IsOdi3OIslz dzOIste' ¥ o' WAL sdzdo Oafmw o d3d Y On
v OB dzd yw
stsjW'dals' Ctsdg' s Oy’ O Ctdzyj dzlsdc O W oy
hzte' @ ' fdzv dzj sdzOlsOdz! desets 99 j Hj dadza @
(Mo sets 99 jHJ dadaw dzOdzesapPMmisd dzsS H® 5C Mo

gJte' W H{]l steWHC r soydzs SCdmzsls W " y
tsd3j to C tsdzd
gztggéqf CtsdzO s e tsgo ' dzt dz g |
1 2 3 4 5
1 498,9+8,8 36,9+1,2 13,5
Sts dzls ts 5 dz! 2 499, 48,0 36,8t0,9 13,6
(n=6) 3 498,8+7,0 36,4+1,4 13,7
4 488,0+7,3 35,A41,0 13,7
5 AT7,47,5 34,8+1,0 13,7
6 464,0t6,9 33,4+1,0 13,9
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V4n 3" Mw ydzd n
fjtc' SHUdSE s
J MY jted di3d delskz

CjW' y'
f 5C OL dzd €

[H]ty Od
¢ HEBC Mdd&oL d,

hzte® o ' fydzw

99 J HJ dedaV 1717 A
Csdzdo ©Oafmw 9o " H
Csdz s Oy dzJ

h iz ©®dzo dztp € g dze o gaji 5 dzels
CjLbEd kOIsd fo' nyOdstdjfiEs s s
LO kyOfls"

6. 1 30,1 cdz© tiztizy §f Bzls tofC
dzj ts dzO |
tc dzts ¢
L d3d dzh 9o O

wes’

¢ dzkz s O BO s

8 t

IstsBIsts dzj 2IstcOdzr dgd d@3 N dzw A 5 .

cS o dHdzts sOB dzd y*
Cdmdzsls kn yBdobMY ydedr M Ete' o ' Mmdzw
ZOIlstc' 8 BRA&ZO MlsOIsdmMisdydes HEtMisse
f stc’ o dzv dzdz' Cdelstetsdzj dz. | tsdzO

1 2 3 4 5
47 di3' w1 1 429,0+7,0* 41,1+1,1% 10,4
h Iz teffd’ frydzw " .
dzj 5 dzOIs O 2 425,976 40,7+1,0 10,4
99 jHJ dads 3 403,6+5,4* 42 5+1,2* 9,5
G dzz s O RO
dz0O Is th=6) 4 387,4+5,3** 43,21,1* 8,9

5 379,3+4,4* 40,2+1,3* 9,4
6 349,9+4,7** 38,6+1,1* 9,1
4-n WY Tz 1 459,4+6,2" 39,9+1,8 11,5
h & tdfd fdzw 5
dzj 5 dzO s O 2 456,14+6,4 38,9+2,2 11,7
99 jHJ dadz 3 441,146,577 37,6+1,7 11,7
G dzzls O B3O )
&ZOlkte’ 5 4 424,3%5.8™ 37,5+2,0# 11,3
fjto' sH( T
55 i nj dadz 5 411,8+7,3 36,0+2,3 11,4
H' 5CMdHI 6 393,0t6,9 " 35,4+1,3 11,1
(n=6)
*.p<0,05** -p<0, 01 E s’ 9 dz¥ dzdz C ts dzls te ts dz,
#-p<0, 05 E st o8z adglemMvydzglzfets’ 4
99 jHjddz" CdzElsOBOIE dzOlste' ¥ .

dz 15 dz0O Isd@Qiz! Isiglz

CJWw"  y'
11, 1 H 5
mMwe o '

HBIzo O
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20,8% (p<0,05)1 9, 4% (p<0,05), 17,7% (p<O0f-B85F%H
ftoesBdo ' HYf 59 ' Hdzfs.
stdzyj dzlstceOy' W Istcdc' HietsC Md - ts5dzO-Bzts azd v y

hztc' @ " Mdzw dgj sdzOIsOdz dese s 998 j H j dgdg? G
99 JHJdedzgw dzOdzts € to cHfiidds Owly' taf dzts 6 iiste &iIf) ISA@dg@ dzO
(p<0, 05), 11,0% (p<0,05), 9,0% (p<oO,
9 ' Hftseo ' Hdzts, Bk ftte’ odzwdzdz L oGtk s hizt
99 jJHJdedgw GCdzElsOdBRBOIskz dzOIste' © . 1 tc d s dap dasig I
ywBoydedrmr CdMmMdztsls k )y o y' Sdigdziote siddsts o dzs 9 O dzC

v OB dzd yw

stsj W'y “dals @' HtetsSCMmddze 9 Odzdz? 1O ¢ @2y
B Mwydedr hEkte's ' Mdzv dzj sdzOOdz dzts@ s
fjte' sHqUdzsE s € Iz tc fitp® fipls dsdzte ® j ' j sy d HizO datsj te

) vtede  HtesC My 1 de' HtesC M stsjWw' y'
f tots ¥seoydz ¢d ywBoydz SCd| e HietsC Mmd

1 2 3 4

stsdzlstctsdz! (F@) ctelztf O

1 379,27,9 156,6+4,7 2,4

2 378,0t6,5 158, 44,7 2,4

3 376,145,9 159,1+4,3 2,4

4 370,4t6,5 1533+3,8 2,4

5 363,5+6,6 147,#4,0 2,5

6 354,5+6,1 142,9+3,7 2,5

ezt O &' mMw ydedr Mkt o ' Mmdzw dzj sdzOls ¢

1 314,45, 7* . 61?.55,7_*4,3 2,0

2 303,8t6,2* 163,0t4,6 1,9

3 297,95,2* 148,2+-3,3* 2,0

4 298,4+4,5* 132,2+3,3* 2,3

5 299,2+4,0* 120,3+4,7* 2,5

6 276,5+4,2* 112,42, 7* 2,5
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] tsHS9 Y j dzdzB Is

Lo i Mwydedrm hEte' 8 ' Mdzv dzj sdzOIs ¢

ZzO Isdz fjto' sHdydese s 9 9 j Hj dzdz¥ (nxBP dz
1 2 3 4

1 340,3+4,5" 159,0+4,9 2.1

2 340,2+6,3™ 155, 13,7 2.2

3 330,%6,2" 149,4+3,6 2.2

4 325,5t6,1"" 136,3+3,0* 2.4

5 318,3+6,5" 129,5+4,7* 2.5

6 308,3+7,1" 123,3+3,0/ 2.5

*te<0, 05 E Yt aodzWdede L o HYftso ' Hdets®

#-p<0, 05 bk ftc' o dgem" kB shdzy  dzj
99 jHjdedg?" cdzElsOBOIEZ dzOIstc’ & .

stsdzyj dzZlstE®Yyrn wtsCHind mn sdzOdztso d = Y sy daf =y wQyc
hztc' o i fdzw dzj 5dzOIs Odz! detscts o 9 j H j dada” e}
dSMyfJteddsd dzslz dzj L OL dzOo OdzO R lY Bldzcb frfflsta]tupdids
L d3j dz" o OzOfM: dzg® 6, 9% (p<0,05), 13,8% (
o' Hf so '-RHdzetg: Myuydedr hHEte" @ ' Mdzv dzgj s5dzOIs Od
zO Isdz fjto' sHdydesets 99 jHjdadaw CoisQiders Cdidsofidr
HJG " HiesSC M BdZOSea dr Yo ydedes SdMmdzsls & 3
¢ tsdzls to ts dzb . J IsStg 5 tMIsOdzdz' = ftesB Or 9 5S¢
Ctodalstetsdz’ 2@ 11, 1% (p<0,05), 12,3% (p<
h sils' 2 C htzgp tzlsdeOHE th  FHs ZOdzetso dr )y SO yded » €
(p<0,05) B 'dz hts8 L O HOd?2 fCOLdE o
CdzzIsOB3OIs &z -AOBtehw ydzgg~ 40 2te” o ' Mdzw dzj tsdzC
dzOIs tc " & CsJW' y' "dals 6" HtesC fd dzt o Odizdzy O L dic
ftso jtelsOoMmw HB ¢ wdzlsdbsdy’ @y A ded 20 Y j=e .o
99 JHjdzdg" CcdzEIsORBOIE dzOIstc’ & zO0 Isdz’ fJto
H'  85CMduk yjt's CsiW' y' '"das ¢ HiesC Mmddze o C
B' dzt hdd3 wedzdff tsta’ oafdztc O3 OdOdztse " ydetsegts o ' ¢
Gz s Od3OIslz dzOIste 6. ' oadgv Cwdalstetsdzs Ctsj W
ftesB', O 9o fjthdma Istc! sn o' dz L Odzdh O Mw
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612. SMftejfMm' w cjdd @ Tgfbl, Pt gmiCEOHOC
fMlsj Otse jfOssLsd &0 kd' §jte' sHdyudses o
Yyd e’ ¢

t'eojdd JjSMiwjifMm' > cjdd® Tgfbl &k ctk
1,00000 , 127 o -OCdsfivds (btedf). 1) . 1 - coeizAC s oldx
flsj Oltse j f OlstsL tsdis BL' Az (Lpte ) 0Q 90 Oz )1 ,97 ff Sts

] " HB®Bs, 't djfsdd cttoktsd JAKISTA]:?
Pl 3K/ AKT ' h apfTdzd C O gl S QY & H56D asroiSds )
o s Odztso dzj dats, hts OCkdkzdvy' v bedey' yiJ
Wil L detss H' ‘ lsts¥ OB Atk Nssttdksd, Lk
Ctetfbd7].t Odz' ' j dOdRd Bzt §sSCOLOds, Mt Yj
99 jH]jddz" PO cdkzlsOBOsE dOkt' & Lk h it
Cj MmMkifksotsH o OBEEC g HeCdts &3y * fiilskz
dzj flsddzz o Y dtse 2 kCOddde LtshmisOo dzO -

3

' f stc' o dzv dzdz L " dzals OC Is dzd d3d Iso Otcd dzO d3qd
sHjtey Odzd dizd dzO3d tojL zdz' IsOIsOdRd HBL o tsSdzv
ZjfEdaz StecOd L& ° dHbkCE* TotdH [ S iytsidip s

fsHOd htses dOSBfdquyudoddzy dz'§" " H' e o GjtC
9  HMMkIsdzsMmlis* dz' Czo Odzdz? HB W[HdEtelstedz ' tsa
LietsisOdedz? M Cteg y' °~  dzjdtstsrdak ez f ta’ Qlrrdgy: d Is
" dzH2C B9 Odzy T ¥ yd T dgh s K'Y IstsE . yd ¢
tcOdzdz' sz dzj BdzOIs Oz detsdzgz f Jto* sH'® (tedf. 6

v hztg' o L-" dpHdAXIsE»dglsd d3 Mis j Olstse j §f OlstsL |
99 JHjdedew 11 A, ' o j didgblstzpy toj il', 3 dgQLsO &4
dz' ¥ bk Is9 Otecd-tzdzn Iz CedabUd@fdgd) Isfyls | OlIstsc j §f OlstsL t
99 j HJ dadaW o tsH (. lted vy sz o' dz L Odzdh Os
' Hdetsfdzts € tsdzls totsdzs .
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t dMmkzdetsSC 6. 25 ' o J deTofbJE il joud ‘'ddzy * o3t gts" o
" dzH 2C 59 Odzd o3 fMlsj Olstse j f OlssL 5 Is © L O
dzOdztsC tod Mls Odz' ydats ¢ BSDHN=1OK ffdH k. yjte' w, M

liCsdzs s tizztcd L € dialeQds@ O lsigs ¢ j i O ks ] tS d
Chzz sOd®lk S tso Odzd o3 s j Olstse j f Ols 5L 53, w
ZOdsCtedmsOd ydzd2 H' sSCMdH yjte' & ;

*ip O 0,ipl,0 0*x*001 o' Hdetsfdzts Ise Otcd dg;

#-p O 0, 01 o' Hdzsf)ditsdzeisle Otecal @z 3 fglszlz B 1OE

tdLizdz? BB wtsmdz' HY J d& ZLetsHY k8 Is! MW
HOdzd s fftets L d3j dzh j dadzw tc* o dagw Mlsj Olstsc j t
99 jJHjdadg" &3 G dzEIsOBBOIskz dzOIste” ¥ L O f jto' sSH(J
y' sk OCkdzdvy' v sttdey' yjtedH' o' Hf s
Ld3j dzgh 2 Is! mqw o dH ' dzj dzdgv dzj ff Is d dzlz, wed?2
Tgfble f ju' dzy® [632].

[ Odz' ZOdzd BRzdzs § COL Odzts, h Rtgsa®' o ¢ tdd
so Otcddz 'L Mmlsj Olstsecj fOlstsL sdg Bkzoe odh dds
" dzls ORBs dBzte O3 . (tedfmp. 6. 26) .
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tdimizdes¢ 6. 26. ' o j ddgs2ly Ctndfte'i dgy” "dd-te'so
' GZHEZC o Odzdds Ml jObscjfOsLsdR O L O
ZOdsCtdfMsOd ydsets H' BCMdHE yjte' ¥, M+SE
1iCdas i@ zizted L € dnlk@ds®O dzd 8 Mls j Olstsd j o
¢ zlsOdg@lz S 59 Odzd o3 flsj Olktscj§f OlstL 5, W
ZOdsCted MlsOd yded?2 H' BCMdH yjt' ¥
*_.p<0,05,**ip<0, 001 bk st odgWdedz L IsoOtcdc
##ip<0, 001 o' HdgsMdzs ko Otddz 'L TMlsj Okt

J H] Y Odz tojL zdz sOIsd ZLetsHY)y kE Is4 Mw L
fso  Hsdgdzj dz#@ ftets LB dzt h jdedgw JCMftej iy~
LOf Odz! dzedr ftesyj MO~ o HRgeAS58AH9]., o Itz

v hkte" e "L MisjOtsecjfOlstsL g, ¢ & dzdd J t
a3t 1 s GPjgd2ls Iz o z 4, 8 tcOL ' o (<0, 001)
Misj OlstsGc j  OlssL s5d3. | " Hdzgsmdets " dzlsOCIsdzed = IS
1,7 t©oOL"' 9 (t<0, 05). JIsyd, 11 A yomisg
Ptgs2H s tcl sdstctsdz! dzgdr L dzOyjdz? . A° HOdz  dzj
f slskzy dz Odzlsdts¢ fd H Odzls dz' o zOMmiIsde sMmis® 11
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¢ dmdss , w g ftiosHEZCEZS Is! Mw LO Ekdise L Of C
JSMfty m" Bt 1s 6jdkzz Ptgs2 [560, 633].

Idhy gAd&EesLH &) oBBd fdmkze Odzd L dzOyJ ¢

hts CtHEZ' Is'Hgww ¢ jleBWse s, Nt fslsdH ' °  tot
o GJ dzj ez Yytss SO OdRE" ©C | dzgetf ©Olsisydbsd ©° H

4,5 FoFF
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SEEEES | |
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tdMmezdetsC 6. 27. " o] dfzi§ Millegel)’ " Bl 8
' ZHEZC 5o Odets sz sy dto’ dzelz’ dzH 5O 0 P thetf Blze dziz ls @ &
fJte" sHdudzsets 99 j HJ dadzg" dzO dzetMEIDIrgIO0 dz' Y dzts ¢
CT Cdzstesdz'e,dzE - @dpE@ R C 50 Odzj 5 (ited ddaiy-@ 30
"dzH 2 C tso Odzj OsiptECctd g0 de’ ez 2 H sCMdH Yy te
¥ fp O 0,i01, 0%**01 o' HdesMdets * dals OC Is dzd A
##-p O 0, 001 9 H dats ) datsizH izl Bt Pz o3 56 df bslS

1OB] Bds § S OL Odts, Mgbo to¢ tolg e I§ £ Oy dod
"dzH 2 C o Odzed dssjtef'tededdtdals dg zo k& 4, 2 tOL d ( p
L ' desOSCIlsdeddsd " EwwOdid (tedim. 6. 27)

v hikte' & ' Mdzw dzj SAdzOIsSOdz! dzSG B 99 j H J dzdz
potsHJdkzd dOdsSttdmsod ydd?2 H' 8SHdH yjt'
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dzd ¥ ud ds, dz' > tszls s 8 @1t dzidz ctezf d IO L Odzdh (
Codzstosdts, 5 ttOLd (te< 0, 01) .

JH] Y Odz tcjLEzdz sOIs(d ZLetsHYy ¥ Is! MW L
ftso' Hsdidzj dz@ ftets L B' dzt M jdadew JCMftej '’
L O Odz! ded = f etsyd MO ez’ HoE{IPpBARY. , o Itk
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l dmdzseo € d Hts hsMissets L H' dzk
1 jto' sH dydzj 99 j HJ dadaw ZOdzetsC tod Mis Odz' Y dats
dzj sdzOIs Odz! dztsects 99 jH jdgdg? G dzzlsOBOIE dzOl
ydtekz d&O 60,6% (p<0,001) ' f stc' otslzw
99 J HJ dzdgV Clzz s @Oz ' dB®dOEtc' fF st O @6 Jtod L
& ' Hdzd?2 ©B& dz2 LOLRZOoOdzd B' dz' W Mkkls"
1 jto' sH dydzj 99 J HJ dzdav ZOdetsC ted Mls Odz' y dzts
dzj 5dzOIsOdz! dzscts 99 jJ HJ dzdgv G dzlz s O dgO'Istizm * dE) |
" dzHOdsSsted 9 Mdtese Oy’ Cteseo " IsO fj y' dzy'
Vh ztef ‘ofpdzy dzj SdzOIsOdz! dese s © 9 j Hj dzgdag” G dzkz
99 J Hj dzdgv O ted Mis Odz' Ydets G s H “uWHdRE ) gsHC
Cdzyj dzgstc Oy v " defplzdz’ dgz o yMduw € e @ls ) 'dzls OF
OROd&se' Yydesets o' Clz.

4.1 OdesS edMlsOd yded?2 H' 8CMdH yYjt' s & hb

CGizzIsOdiZOIsz dzOIstc’ 8 MEklls' ats fsCtcOh zo Os

v k' o, WwWCdd ' Mdv dzj OO dscts o
ootz dOdzsCtedMisOdz' ydzed2 H' sCMdH yjte' ©
B' dztf) dzls j L ¥ yts’ Wkdt y' iy de€d kO |
odMSshRsd ChdvYtedds: B' &C'o, hts foswoc
Bsdzj S todzd s B' &S e L -G8 LG O s @ets ¢
Bsdzj Cdvtcdzd R B' 2 ' o L IBE®PS v todess o3
[BojHjdts fLdkdodd? ofdzde dzOdesCted flsC
Me dzOH o dzzlste' M dz' 5° o3 O3B to Gf dadn Az j 1) leststad
99 JHJdedeV G dzlz,ls Oi3OUSEre zQilsOofizzts s?2dsicds dzj o °
1 O H' fjtc' sHJydzts 99 jH] dBEts dz0O dzts
WEdC Yy sdzOdz &z0 OCIkde dz fMls!  d3j d3B tc O dzq

9 ' Hdztso dzt 9 OdzO M € 15 dils tkDEEAZL® tsls TS o 'devdzy f tso9 jt
lfjtwhj C0O0L Odets, h 5 ts Copdizts € g §f g ls © dz'L izipdd
ftotsL Of Odz dzd = -Wds@GCII2AB o p4QA)L o hdoe tstc
9  Hozgtso dz 9 09 Hts CBdzlstetsdz’ degdm L dzOyj ey
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IL-1 0 " Y TBF hkte' o "L B H j dzdzs Misj Ols:
dzj s8dzOIs O dz' dzd d3 lseGedgCHisjlzdzadrCds toc' drlz

0.1 OesC e MisOdz" yded2 H' 8CMdH Y BSo Y’ L B " dz
~ntsdzOIs" @ © yteoy' hlte' o " Mdw dzj sadz®ds Od
B Mwydedes hHEkte' o ' Mdvw dzgj sdzOlsOdz! dets@ ts
fjto' sHdydzetse ts stead jiHs jOdzrizvy dzslEOszs H * sC MdH k2
Csdz' s cOY" Y 59 ydzd Cdmdzsls L csMmisOo
dzj sdzOIsOdz' dgsets 99 jHjdzdgw G zEIsORBOIE dzOIs

100v hkte' &8 ' Mdzw dgj sdzZOIsSOdz' detscts 9 9 J H J dadz™
99 jJHJdedz" dzOdetsC ted Mmls Oelz, ydets dtslz’ H *j t€ Sftf donj b
Tgfbl Ptgs2ls Glgf B zdzd o' Hf o " Hdzes © 1, 3 tOL(d
2,8 t©OLd (t<0,001) Bj dz" d BB~ dzHdZ s &
Misj Ostsé j f OlstsL 503, hts e ' Hydls! ftets L O3
ftesyy fif' 0o de@z€ tcdMlsOdz' Yydese s H' sCMdHE 1

[Ojtc' Ozd HOmGSEE L H' &zill 62 Bls 88 &9 C
Of tcBso Odets dzO0 ' Y Ot EAE e o O EEO S BE Y
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tdrrwf 7
bv ¢ wy uvé vyidLdfPrrrrcec tryvfRPud

1 G Hdzts dz' W' Ctso Odziset s delrlz’ df juatstfedisdzts 'ff
(M jJy Odz' L s Odaets’™ ) d3d Hd ydzts’ Histf sdstsce d
C1 J Ottt dzO Y dtetsa O nosEmd O f 4 yz@ i t§ ed
nlotsdz" ydzd dz L Or 9 B\ e oBdAdzVHdElzlz * | fRdf (g t€ Wstdedz s dz™
Ld3' dz2  § 4y odzd, "5 29 td B dgls@d dizj daf d tc Hz @d
dz] OzS setsdzy dgdd3 Mmlsj Olsse j f Olsdlssdz (1 ¢ &)
GJ Y Olstsyj dz¢ dzv toc dzts © COteyd dets izt &, hs totsL
oY do O Is O dz¢ 56 5 dz! 9 GJUOlslstsSmMdydednra +
ydotso sets 6 ptPOIstsL dalsisdiz’ d3 Misj Olstse j f Ols L
Mots” 2 ttsBtsls' . 10 HOdzddzd dz' sjteOlskzted, 1
40% odfeOH' dzgOMdz" HE BB ftosetej Mzo Odadzgml |
H' Oc dzsisiz4 B sz&3HOQy ' ftetds dzj &3O H ' OG dzts s
Is © &z € kzo O dzdzw Misj Olstseg j f OlstsL Iz L BB Ists
fscedidipdd SO  jtojntsSHEZM mdzO ‘ desej L WL dizts |
fttse dzj Bs* flzyomdzs’ &4 Hdyddzd . ¢ HXJ
fteBWzOCIsdCd SO dz' CSzo Odzdzgy Mlsj Olstse j f OlststL
L dzOWRdz 3" .6 s 6w L Ofetsls Odzdej d3§ v ff) Cos@sdzg] dfgoLIst
[JHAdZO L ftodeRkitE@IE®s £ od¢ sted Mils Odzdz
Hisfpdz' HY J dedzv 7 to' L dzd ntc f3fsta gziddg @ Is 's5 ) @ dclS teadayf . -
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2. VYcranosa, aprTop: JIbBiBchbkMH HaUiOHATBHHMN MeaMuHuMil yHiBepcuTeT imeH1 Jlanwia
[anmmibkoro, kadeapa nopmaneHol disiosorii, Bysn [lexapebka, 69, M JIbBis, 79010, Koupo
Map’ssna MuponisHa.

3. Iaxepeno indgopmanii:

Jpaninmna A.C . Konapo M M . Crenanosa JI T Cn Bak M.SI Ocranuenko JI.I Excripects renis
Tefbl. Ptgs2 B renaronmrax nyypis 3a yMOB po3BHTKY IJIyTaMaT-1H1y KOBAHOIO CTEATOrENaTo3y
Ta NPH BHKOPUCTAHH  HAHOKPUCTANIMHOTO JOKCHLY 1epilo  EKCrnepumMenTaibia ta KJiHIbHA
¢iziozorist 6iox mist 2019 1(83) 26-3

Konapo M.M.. Bociikosa J[.O . Crenanosa JIT, Ciak M.SL. BijiMs HaHOKpHCTAIIYHOTO
JUOKCHJLY LICPIIO HA JINIHAA CKJIa/1 BHY TPILIHBOT MEMOpPaHW MITOXOHPIH renaTouuTiB y uypis
3 TilyTamaT-iHay KOBaHUM cTeatorenarosom ['enatosioris 2018, 3(41) 22-29

Kobyliak N, Virchenko O, Falalyeyeva T, Kondro M, Beregova T et al. Cerium dioxide
nanoparticles possess anti-inflammatory properties in the conditions of the obesity-associated
NAFLD in rats. Biomedicine & Pharmacotherapy 2017, 90 608-614
dor.org/10.1016/j.biopha.2017.03.099

4. basosa yeTanoBa, SIka NPOBOAMTEH BHPOBA/UKEHHSI: B HABYAJIBLHUH MPOLEC, NEKLUAHII Kype
kadeapu Qiziosorii IBano-DpaHKIBCHKOTO HALLIOHAITBHOTO MEMYHOTO YHIBEPCHTETY

S. Edexrunicts BNpOBaUKEHHST BIANOBIAHO 10 KpHTEPiiB, BHKIAJXEHHX Yy juKepeTi
ingopmauii npo BnpoBajukenHs® MOrAUGICHHS 3HAHB CTYJIEHTIB 3 MUTaHb OIONOTIYHUMX
BJIACTHBOCTEH Ta NEPCICKTHB 3aCTOCY BaHHS B MC/IMIIMHI HAHOKPUCTAJIIMHOTO Ji0oKCH Y Lepito. Ha
OCHOBI OTPHMAHUX y JMCEpTallii JIAHUX MOXHA PECKOMCH/LYBATH TPOBEJACHHS JOK/IIHIYHUX
AOCHLKCHD ((PapMaKOKIHETHKN Ta (DapMAKOMHAM KH) HAHOKPHCTAIIMHOIO [IOKCHILY HEpilo 3
METOI  CTBOPCHHSI  HOBOI'O IIpeHapary [Uls /1 KYBaHHSI | pO(UIAKTHKH  CTEaTorenarosy.
BUKJIMKAHOTO PIBHUMH CTIONOTITHHUMH YHHHHKaMK

6. Tepmin Bnposa/xerina 2019-2020 p.p.

7 3aysazkeHHsI, NPONO3ZUIIT: Hemac, JOUUIBHE MOJQIBLIC BIIPOBALKEHHS Y JIOKJIHIUHI
JIOCITiJKEHHSI
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