) sdzlsQof! S d2 Hjtey Ooded2 dBj Hdydzq?
[ " dg MisjteMmMisots BRtstetsdzad L HBSCtsS O

seo0Odz" W' SOy 2«
fteOyw dO (tOo

1 Odz¢ € [ dzj dzg©@ | 96 d2' ~ 9o dzO
V[ s616.5002:615.26: 612.08
[RE[ T UOAuwC
(sl rtRrREiCVUOf P21 Ja4 tovrvuvlporeef fwbdy
( URJ [T UR[J Jwrtf[segR)I W RITR1LTU #B#USAR]L UL
1oml ol or1cm ZswiRr
2227 [ j Hd yd dzO
1 sSHO' s Mvw dz0 LHBBEZBKYISRABDS hd wesHsislzy j c
rdqmj clsOy "' w 3" MisdlIs toj L kzdz sOIsd o zOMmdz

toj L zdz! SOyl & " dzh d~ Oolstste’ 8 d30O¢ Is+ f sMmd
Jl. 10d ¢

10kStsod? Cjte' odedS: 1 OydeduO® [ dzj 2O [ dltst
HSClktste o H Y gaz§ 3 Mtz@E S |

1 5 dzls' Q@2



o1 v Awc

1 0dzs € (St j tod d3j dzls Odz' dzj sB tolzdzlslzo Odz
JIsddzdsj sddze " HiesSC MY ' edHddzze MESC yd dzOlskzi
so0dz W' COYy' 2dz0 dzOkzCtso © fteOyYyw dzO ftcOo OF

rdmjtelsOy" v dzO LHSB EZISISW ZOEZC so G s
M iy Odz2 dz¢c g e JiRdsaRie 0o M Cd2 HJtey Oodzd 2 ¢
[ LSO dzd, d3. 1 sdzls©o O, 2025; 1 sdzls @9
[ {1 vStO dd, & 1 6dksOO, 2025.

VU HdMjtelsOy'ls'j stz b § v glagets L Oc Odz! dzj dzdz™
L O9 H Odzdzv , h t5 fsdzv ¢ O ) LOWMmEkze Odzdz
JIsddzdsj Isddze " HiesSC My " edHddzz MESCyddzOlskz (
L On o Bte® 9 Qdz ts Shirgd HaGH Pedzizwizd dizd RO B © dz] dzgzO &3

[ dz¥ HBMY 6 dejskdezdiie 59 J HY fafs] te dndsilicdzin ¢fitro
Is @ vivodzO 4B Ols j o & zte-@@dZY Y Als Otc,0 I el dnds O dzts
Bj stsHd H YD teHFOCdsdiMs.c © Yy dz' ( B3sH J dz¥ 9 O dzdz™

5O '’ WOotkOSsCsLjCy' ¥ in vivo), W Otsd
OB StcOstedss’ Isjoidsdse’ ' 256 ftdeskk
) use ddzd) , CoBfos s jtodese s fipds'd des( Z § O
B dz2' BOdz' des Odz' dfEBAZYBilZIstc Oy " ([ ws) , o d

B CestecOd L& o kO ¢' d CsMmls' CoiEsdg Yy
(odL dzOyj dzdzv JtsCOLdzdC " o fJtesCMdH dsE s
Odzs S MdHOdzlsded B W j todsj dzls ' o | sa d'ddf lstdss ¢ &' 1€ 1
WeC B' ShBOBCjt' o  51)OC ddsdafidmidEsics ydd Is d dpsSdin.
o sdzE MW dzs @ 5 Is WiHsSEdnlo' z, § s’ OL & & H deasdzs ¢ st
¢ fMlssdse’ ydj Hemd Hyjddzy ' ¢' Mkl
HdMmY j ' 2dzd2 OdOd L. ANOVA L Of sflsj-tc'
LVsdzj MO) .

) G O BOSC ' do¥ s@dgO ' R WestgR e S Iskzted [ f 4 ?
Bdzd odwedzjdz jWjClkd HjtkObsdsd' ydsoa
OdzsdMmjBttej2dz0, feslsdOdsyjy' 2d0, §tslsd,



3

H'W, 1G"'Hdts L HOdddB fttscdtsL Iz, L OL dzO0
Cli3f sdzj dzls ™ o RBsdzj Sdzd (11 ¢ dzO@ d3j d3B tc ©
M sz ydets™ € Odeddzed, WJitedzj dzlsd 1sO Mmd ¢ dzOdz
sOCtsy dzO W OC Is tsig S tdf Oudstasce @ ddzdztsof] Iso' .

10 zOBBtcOlststedzs® Isjrmdesdzse” ‘8 Blzdzts o

sdeseo ', s 9Cdzt yodzO My d te3s4 Of . dd' fig IS @Alztslasdr,
(118 L Cdyj7BRtc@R@yiscn j 8z Besdsz mj toj & d N
dz' COtefm! €5’ tj ytodddeif Gtotyj @dzs 3k ~ ° o d

LOMlssMtsozoa Olsd 2ttt 9 fBHOd "dr J %M j tec
rf114 cOdz Bk tesLodlssC 4 Is ©ozts dzdzd ~ ‘ |
CtlcOdgdzj c Olsdodzdr BOCIS] ' 2 R20OGiA3COsY/ Gfgdis d2°
Wikdzg' MsOIsdydzlz H " & &ZO hilsOdsdq S OdzHdH(.
f sfmddzte 9 Olsd ybkzi§ dzd» Isfglis! | ls Pfddis dzdzd - h IsOd
z ¢ dzt y OStaphylococcuaureus ¢ & ¢ ¢ 2 F8cBeBhia coli¢ v & ¢ 259
Candida albicansp s 4 & 1L, G &3 1 ¥ ' tcdzd@¥ ym[dz' 2dzO fdzlz ) dz
J sOdztsdzdzd 2 albicdesdpdg @ 10231, Y q0at H BIdIsts
Odzlsd 3" Stslsd& " @ to L dats’ BkHBso dBlzdrtss whap d4
OHdIsd o dzd 2 dJWdCls (WtcO8 Qtlzd dedsddzy J didsitg @y 2
lteslsddy' StesBdzO H' W ([ 1 1a L B tc'Scalrer&dfys u ulz
25293, Staphylococcus epidermid&TCC 14990, Micrococcusluteusd s & & 4 6 ¢
Enterococcus faecalish v ¢ d 2 9B2chli2 p v b b 2 5atbizans ¢ U ¢ ¢
10231)%.aureus5352 Pseudomonas aerugino5245 C. albicans5261, h s dzOH
CesdBfsLdy’’ ffjtjoOe wW¢ E ftte’ o dgV dzdz L
Odzsddz’ StesBdzddz o f OOIs s503.

ltod Htsfdz vy j dzde B fipty j o jsdzsts (L [Oifises &)zl 2D
@O Hjde ftotslbwetsd 21 HddwW) dzO fMlsOdz " ¢ " |
Hy " dzvwy' B kz dzts fc5C 0L Odzts, h ts 9" Hdztso d
ftedmMEstes " Is: mMw " H ofdzdotsds 6 j dzv tf 114
ftcj f OtcOIlskz f stc’ o dg"3dadzdzcdz A2 & Md H d dzlz



4

fjCEjdjteOy' v odsmmy §' My L D' &k Yz
WOt BOC sdzse ' ydesets ofdzdokz, SOC ° ' H H'
fste' odgV dzgdz" MikzftesotsHY o OkOM! ¢ Missdsd '
wedR dO2B' & h SOwOSCkjttdddd Bkdd BOLO
' dzls tds@Qidf ‘Odzt dzd s dzj 2 S BYdIlst 9, mMC iy yd dadaw
jf Hjted Mk, ftdusdz Y OorLkOSslsjwof' v dgj
o Yot adgvdgday L Ctdistesd

I dHOdzj dzdzv o a®wrtsfpiPls stedzd 7 o Oted dg & ¢ & d3,
Offss Bz S Odzts L &' ded yYdMz® o tsdashwdds
f' Hjteds' Mk, w¢' LOdjy0dd o' H Isjtd d
"z € Mlst otsdsMwdzdR Wd Ckd' e E flsOda
p<0,001) { toujlsafj LS 2dildftdatdgdebd H' W o ff slstseo M | dz
SO 9 Hdz 9,9 QuxjcZOrjdeto Jdzdlot© oo B dztsmw dzd » W
4§ oazvy’

z2BBHjdadzj 3 Myd o % LeQfpsts fifzo|Odrdzvy ‘5fmdzv ~
B' &zd% hbkte's Ld&5jd"zoOdkts B' 85' &5 ydg L &
Ldzdy zo Odzs o 3" Mls BOdzsdzso se &, 4° @GDLHj ¢ (
f' ' Hodhkzo Ozt O Isdofiakts®L di @ 4listS)S e 3(
BsHdW SZoOdts OCkdods Mis! §OO&OLJ, dtsts
(p<0,001) E f(tc' odavkizfttsH L B detis dzBBts dzfi gzgh ts h
B dsShMdHddkz. 1" H ofddosd ¢jds bypttiiels
Ldedy j dedz? o3 Mlslz [r ¢ ° L dgjdgh jdadew f stelzh
fteslsd € tsdzlstctsdzs .

[sdz' HY ko Cadgddzsj Wrjfif[lsielzy Gy Idedds@Wis tsulzy) Is ts
s esd3' dzj dzdzv . ltoed BsHj dz¥ 9 Odzdz LA BY ot
0,051 Y /I3 H' dzw dzg€ d M dded ‘sketc' LoDz & WS dZ' todg
My sMmisjte' €Oz ¢' Mssf Otsdse yd L & dod |
¢ HEes] ' ydas’ HdMistesY '~ € j Olsd difstyedss &6
B CtesMizHdds, "t MfsotHYEZzo Odshmw 6 fidH
o Mk o' d desEt ¢ HEesCMIYesd dz O L Oc

-

T W — N .



5

lted 3 Myjotdkz L Of)isiiykleoud dddd 2 56 jddz¥/ 56
HJ dz ftosdkswaetszBo )3 2 h ¢ Sf sy’ dgj dzs ™
tc' 9o datsdz’ tedz fls! ssoh ddzd J ' HY dROBGBBOGBI A" d¢
Lzfmiste’ yOdzd MW tsdzjdasCigetseptb dt. * | j dz’d3j df Lo @o Is
JU "  HEpBd'1np 3t EPc, 001) " 7] te@pt®OH 4 &W &5 d&'dlS 6@
LOf Odzj dzdz¥ (p <D, 80LPL opj t65jOC 534 HJG Es,dzfistclz o
L d3j dzh g dgteyizlz s dz L HdMistetsW ' ydad d&sd w e dh Od3c

J Ve e’ dzj dzj @20 " E] 8l 4 gL dzdyzo O to' o,
(p<0, 05) , L d3j dzgh z9 O9 L3 dzgd OCIsdoe detsfls
Cdeyd dzlstcOYy' ¥ o' dz' detsceds, I6 ' te@sisch fiy(dpf <cls,dd Gdz)
1 01 o ,12 FIcOLd (p <72, WE)H i tf jsie ' 4o8ilzY dedzlf tois s
ZOS s dyj dedz GtesHkSIs's 1[] Ek Swkce' kO
MstctsC 5o M sMmisjtcj x4 dz . 1 " fpdzw vAn Bt
ftcj f OtcOls § BOL 6 do¥f Gedats j detsdzlz, (Y sMmiskzgd doeh dm!
L d3j dzh Jtpdz®Of Odz' dedr S dz' Isddz £ "¢ " t6° ydtejL

(WJiSlsde dz Mis: G J dzv tf1148 IIsOC sy H ts )
" dgH S s Odas gz 1 Bz dats d3ts H L A2VSls tsdpds dzl * i@ Gods ‘dz®
he''t.od hizte' o "R Co BcHESd ftetslswetsdy 6
f Mstc’ OL s sH' Bdeséts HJjtdBOIsdIlslz (8, 6 B Odzd
Gjdzj &3 ((JL258 e/ S ¢ BOMd Is' dzO 1 fic@LinC dz@ 5 i
tcjHECEZO Odzdz?y M B IssdBZOIsdSd HEts 0, 4 BOdd 9
BOL' HtojHd Ltsdzsdze (0, 3 BOdzd), ' dB Ctzte @'
(p<0,001).

1 tod fMste’ OL st SH ' B dats 3z HjtedzBOIsdIls"® ,
My smilsj tc' ¢ Odzd 9" Hh Otclzo Odzdz" tSGEESOSGETS
fslssoh jdzdgw J§f Hited3 Mk L "  Hedh jdes® { tc
Cdz' sddz, LtetsMisOdzdzy ydmdzO’ ¢ dzi B dg' b j tedztizO'
E Hjtod . 1 " pdzw dz' Szo Odzdey G jdzjds (f 41w
odtOyjdd?2, MO jY Hjtd M odilstsdyg dd2, H
ftsd3’ tedzO. g dzv §ste’ odawdzdzw: ° H o ff dzd p dedg”



6

MstczCskzted wWtetsotsedts h Oclz, dzd y' ¢ I
odlssdzyj dzdzv J " HJtd3 M.

1 O H Odzd d3d G MoBsteW sd3j Istc” ° f Mste"
nOtcOCIsjtedL zoa O Myw fslstsoh jdedzv d3 J ' HJ ted3
MesmMsyS soatsdz hOte' Hjtdd, LtsCtejdBO LO t0
ftsmatBHY Jjdzdzv . | Ofmiskz{ dzj dagidzmiyd o | d3jiziz'C liz @ @diztz
b §ste' odeW dedz L SO d BRH dztm s w2 'S tr det® dadze | H
sfdeseo d Wigsdestsds €

W' C o digns 5o Odzgd 2 § Mste’ OL 5§ sH' B ded 2
f " HodhEkZzoOea OCIdodz Mmis! COlOdzOL d, L B' dz
9odSdzdCOo IsjdzHjdzy' ¥ HBs LB dzt M jdadg" L OcGC
[ sdz' HY ko Odzd?2 ¢ j dz [ [ |L10dz L d3jeslzti t§ xifomy dzvizd
OzOdztse " ydzd d3d  sCOL dzd S OB HB d2' € k2o Odzdzw
odtOLde hj, dgy kB Ctdbstesdz . 10 ofm' &GO o (
o' Hic' Ldwoefw o' H ftojf OtcOllz f tstc’ o dz¥ dzdav .

1l Mste' OL s sH Bded?2 HJjtod3OIdls od¢dzd ¢ Os
Stec Odz' L Bz, hts fftosW o dzW dzts fiy! dzOC s d yj dadzv
COlOzOL d ) Ctotso ' . [ " Myg ey LOMistsizo Oc
ftesHkSIs' 9 1] EkE Cttso’ €@ IstO'dzada df " £ otc@sdats
f Olstsdzis s’ tzé C. Iz o O dadav

t OdzsL Oc s 9 Odz! dzz H " ¥ 6§ dz¥ (114 Y
zOdzj MJ dats’ BB - Odz" yded d@z M smse 5. l tets Y
nOtcOCIsjtedL zo O Mw weodh Odid L Of Odzj dzdzv ,
tcsLodo Odzd ! MISOH' 2des * yYyOMmMeSssdd HF ok pC
ZOdzj Mj dedz? twWOdz. | " tetse' HAdzO to' L dzdyw o L d3,
mMismlsjte'" cOdZzOM! yjtejr 6, 9 IsOBRALSL *H df @ dzld
r qdzOdz' $ 0 MEBtetsy dzdzy f dzsh ' t©Odz Mo ' H gq@dzC
ZO WOLd LOfOdzjdegdz?" IsO ftetsdz' W jteOy' ° tcOda
tcj Odz' L' Moty OCIdoadz Mis: E WOLd ftetsdz W&

V ' Mtsdtse’ ydedr Htoj f OtcOISOR H ' dzw dzf d



7

fstc’ adgv dets L Ghdse s ¢jdzg By dz0 Bz dzts
C'dz2 ¢ Mmis+ dzj 2 S sydls' o, f ste’ o dpvWlisiase N i 2 j 1
GOz dzv y' 2 dzets’™ IsCOdzdded. v jtejL 9 Hdz & G
(114, 9 Htc' L dgtedz@®fm'eo &i'miz Is'dalzinds® & sdzd dzj ¢
CteOdzgz dzw y ' 2 dgQ 't " WsGi @z ddy * ‘' ¥ teOded. Y jilejL
teOdz 'L L Ofglg tsiff Iz oy G elghifpiltzo d Is @ fo gz OtcOlskz st
fsH Bdzts¥ SO 9" Hte' L dzgWv dzOf+ da 'CHe tsU tizdzls t8 5 dizd h
tckByjots' IkCOdddd SO CttOhdd3 tesLodlsCtsd3 N

[ B sdjsted ydz HEMd HY jdd' & S]] {
L d3 dglOtso M ddziz L tsdzd dejCststs I i dzzL & tc@'ddlz iz y °
fsyOlSsots®iz jIOf' L O’ dadz?" twOdz o 19,00
Wstodszo Odzdzy  jf " Isjdz' s dzO JIsOf" toj dBSHj dz¥
Gjdz¢, oo dir'kC fMls! Cdz' sddz ¢ j B3O j dadats @ ¢
Yyjtejr 13 Hd2 &9 E 2,2 o0 ] 4 PxOdzded) W " Bt
GJ BBOIstsG jdzdzed B S dz' sddzOBBd E ' L d2 MmlstetsC c

1" H yoOfm oz Czo Odedzy t©WOdz GcJjdz (f 1148 L
f se j ton dz' h € todets’ tc O dzd , hts BRzdzs dz02B "
&z CzoOdgdgy. 1 0 ofp' " JlOfOrn MfsmisjtenJd
9 ' Hto' Ldgvofmw o' HdgHdzdz" ftcj f OtcOlsk f tstc’ o

s dzs ytso ' Jhsdede):lsd dzc* HiesSC M tedHddzz
h¢' .0, sCMmifs®©Ft)p dzdPtsL OFC dz' Is d dzdzd 2 BOIs to
OdzlsdtsSC MdHOdzls, ftoslsdL Of Odz! dzO OSIsdoe dz' fyls
Yykzlsdzd o * fls: B Ctoststce Odz’ L d3' o, a3 ydzo
fiMste’ OL, hC' todz® teOdzO

ANNOTATION
Bal ' Ok. Experimental substantiation of local application of
ethylmethylhydroxypyridine succinate in inflammatory skin diseaseQualification

scientific work in the form of a manuscript.



8

Dissertation for the degree of Doctor of Philosophy in specialty 222 "Medi¢ine".
Poltava State Medical University of the Ministry of Health of Ukraine, Poltava, 202t
Poltava State Medical University of the Ministry of Health of Ukraine, Poltava, 2025.

The dissertation presents a theoretical generalization and solution to the scien:
task, which consists in clarifying the possibility of topical application of
ethylmethylhydroxypyridine succinate (EMHPS) for the treatment of skin injuries ar
diseasesvith oxidativeinflammatory mechanisms of pathogenesis.

To achieve the goal of the work, swrsilico, in vitro andin vivo(on 13} adult male
Wistar rats) experiments were conducted, in which the following research methods w
used:pharmacological (modeling of experimental pathology and its pharmacocorrecti
in vivo) phar maceuti cal (devel opment of t
technology of its preparation, study of the active substance release), computer predic
microbiological (determination of the minimum inhibitory concentration (MIC)
determination of the microorganisms susceptibility and the cefomyging units (CFU)
count, biochemical (determination of lipid peroxidation (LPO) products, activity o
antioxidant enzymes, content of hydroxyproline and glycosaminoglycans (@AG)
extracellular matrix biomarkeys morphological (determination of hair restoration,
severity of psoriatidike dermatitis, andwound area, histological investigation and
histomorphometry), statistical (otie@ctor analysis of varianc®&NOVA) with Tukey's
post hodest and KruskalVallis test).

During the pharmacmformative analysis of the EMHPS structure using the PASS
program, dermatological effects were identified, which include antiseborrheie, an
alopecia, anteczema, antitch, and antinfective action. According to the forecast data,
the above effects could be due to the influence of the EMHPS molsmulgonent®n
membranes, antioxidant protection, the state of connective tissue, enzymes and sign
pathways involved in the development of inflammation, as well as on th
microorgansmpathogenicity factors.

EMHPS gels were manufactured using laboratory technology on a synthetic be
containing polyvinyl alcohol and carbom@40. It was found that EMHPS gels with a

concentration of 25.5% release 449% of the drug substance to the model medium
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during the first 30 min in proportion to its content, which makes it possible to use the
in further experiments at an average concentration of 5%.

EMHPS inhibits the development of reference and clinical strains ofgositive
and grarmegative bacteria in the concentration range o2 0 ¢ g/ ml 8
fungistatic effect orCandidastrains. EMHPS demonstrated the ability to enhance the
susceptibility of the test cultures ofmicroorganism reference strains, including
Staphylococcus aureusTCC 25293 Escherchia coli ATCC 25922 ,Candida albicans
ATCC 10231, to essential oils. Having its own weak effect on the reference str:
C.albicans ATCC 1®31, EMHPS enhanced the effect of traditional antifungals of
various structure, which was evaluated as additive effect on the example of fluconaz:
(fractional index ofnhibitory concentrations 0.612). The antimicrobial effect ofHERG
was preserved when it was in the gel. Such anjebited the development of the test
cultures of reference strain$s.(aureusATCC 25293, Staphylococcus epidermidis
ATCC 14990, Micrococcus luteusATCC 4698, Enterococcus faecalidaTCC 29212,

E. coli ATCC 25922 C. albicansATCC 10231)and clinical strains dbacteria and fungi
(S. aureu$352,Pseudomonas aeruginosSa45 C. albicans5261) and in the most cases
in a concentration -3.5% male this more actively than reference druig.the gel
composition, the synergy between EMHPS and tea tree oil also displaygdvbatuch

a compositiortheadvantages both in comparison with its individual components and wit
a known antimicrobial drug

In a study of the topical application of 5% HRS gel (125 mg/kg, once daily for
21 days) on the skin condition and hair regeneration after chemical depilation, it w
shown that the restoration of the hair in rats is accelerated under the influencelBEEM
gel to the same extent as under the influence of minoxidil (30 mgéggference
preparation.

Hair regeneration after chemical depilation both in the absence of pharmacologi
correctionand under the influence of local treatment with HRE gel o reference
preparatiorwas accompanied by histological changes in the skin of the test area, the
characteristic of which were basal cell reactivity, the presence of intraepithel

leukocytes, cell accumulation in the dermasmd unevenness of the epidermide
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pharmacotherapy did not reduce the phenomena of reactive inflammation compare
the control pathology.

Hair removal in laboratory animals with a commercial depilatory caused chang
in the number of hair follicles, their size and thickness of the epidermis, which depenc
on the terms of observatiofhe EMHPS gel increased the number of hair follicles in the
standard area of micropreparations by 2 times (p<0.001) compared to the @ibetrdl
days counteracted the thickening of the epidermis after 3 and 9 days, but did not aff
the diameter of hair follicles after chemical depilation.

Daily topical application othe5% EMHPS gel after chemical depilationatbino
rats reduced biochemical changes in the skin after 3, 9 and 21 days, nadsslsgatsed
the content of malondialdehyde (MDA) by 4121 times (p<0.001), increased the activity
of superoxide dismutase (SOD) by -IL3 times (p<0.001), modified the activity of
catalase, normalized the content of hydroxyproline and GAG (p<0.001) compared to
control, whichwassimilar to or slightly weaker than the effects of minoxidil. Untiee
influence of the gel, after 3, 9 and 21 days of the experiment, there was a decrease i
MDA concentratiorand a decrease glisturbance®f the SOD and catalasactivity in
the blood compared to the control.

The effects of th&EMHPSgelwerestudied after acutgltraviolet V) irradiation.
When simulating UV irradiation (UV A 3.75 J/énUV B 0.05 J/c) of the back area of
albinorats with minimal visuamanifestationn the skin, histopathological changes were
observed in the form of inflammatory cell infiltration, hydropic keratinocyte dystrophy
epidermal thickening, and microvascular hyperemia, which was accompanied
oxidative stress and an increase in the content of free hydroxyproline and the total frac
of GAG in the skin.

With thetopicalapplication of 5% EMIPS gel (125 mg/kg body weigbice aday
for 3 days),betterevenness of the epidermis thickness was noted in the skin of tl
irradiated areaclearer boundaries between the layers of the epidemeris observed
leukocytes and hyperemia of the vessels were less conrherEMHPS gelreduced

epidermal thickening by 1-B.4 times (p<0.001) after 48 h and inflammatory cell
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infiltration by 1.4 times (p<0.001) after 24 h, and also demonstrated a tendency to red
the number of cells with dystrophic phenomena.

In the UV-irradiated skinthe EMHPS gel reduced the level of MDA by 1.2 times
(p<0.05),diminishedchanges irthe SOD and catalase activity, and atiecreasedhe
concentration of free hydroxyproline by 1271 times (p<0.001) and the total GAG
fraction by 1.31.2 times (p<0.05) after 482 h compared with the control. It
counteracted the accumulation of lipid peroxidation products in the blood and reduc
SOD ativity in the early observation period. After UV irradiatitne EMHPS gel acted
more consistently and more strongly than the panthenol ointeegference preparation
yielding to the latter only in terms of the inflammatory cebisintin the skin ater 24 h.

The effectiveness of EMIPS gel was also studied in skin inflammation induced by
the immunomodulator imiquimod (125 ntgpically, once alay). Treatment ofhe rat
skin with imiquimod for 6 days caused the development of pronounced pstkeasis
dermatitis (8.6 points). Subsequent treatment of damaged skinthvetEMHPS gel
(125mg/kg body weight1l time per day for 6 days) accelerated the reduction o
symptoms to 0.4 points to the same extenhagrtednisolone ointment (0.3 points) and
was significanthdifferent from the skin condition before treatment (p<0.001).

In psoriasidike dermatitis induced by imiquimod, there was observed detachme
of the stratum corneum and in some places the entire epidermis, thickening of
epidermis with increased proliferation, acanthosis, the appearance of inflammatory ce
anincrease in the number of cells witie signs of dystrophy, an increase in the number
of cells in the dermis. After treatment withhe EMHPS gel, the stratum corneum of the
epidermis was well expressed, the epidermis itself was thinned, areas of asaménesi
rare, and the number of cells was moderate. For comparison: under the influence
prednisolone ointment, there were disturbances in the structure of the stratum corne
unclear boundaries between the layers of the epidermis, and in some ptese
thinning of the epidermis.

According to histomorphometry, psoriatike dermatitis in rats was characterized
by epidermathickening, an increase in the cetluntin the papillary layer of the dermis,

in particular due to cellular elements of hematogenous origin. Subsetppecdl
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treatment withthe EMHPSgel, as well as treatment of the test area witlptieelnisolone
ointment andgel base in the control reduced these changes compared to those be
treatment, but no significant difference was found between the indicated groups.

Imiquimod-induced psoriatic dermatitis increadedO, catalase activitgndfree
hydroxyprolineconcentratiorand caused a tendency to increase the total GAG fractio
in the damaged skin. The studied EWS gel reduced all of the indicated changes
compared tgoarameterdefore treatment, which was more pronounced in relation t
catalase activity than in the control. In terms of all the detected effectdPENel did
not significantly differ from theeference preparation

Psoriaticlike dermatitis caused oxidative stress at the wholdy level, which was
manifested by the accumulation of MDA and changes in the activity of SOD and catal
in the blood.Topical EMHPSapplication reduced the accumulation of liperoxidation
products in the blood and increasedhlmod catalasactivity compared to the pathology
before treatment

The wound healing effect che EMHPS gel was evaluated on a model of a
mechanically applied skin wound. The wound healing process without treatment w
characterized by the phenomena of inflammation, proliferation and remodeling, whi
developed in stagepartially overlapped, and lasted up to 14 days from the moment
wound application. A significant difference in the reduction of the wound area in fav
of the EMHPS gel was observed after 6, 9 and 13 days compared to the control :
reference groupsrhe dynamics of the wound aresductionindicated thathe EMHPS
gel has a greater effect orethflammation and proliferation phases of the wound process
while the panthenol ointmenia reference preparatiomealizes its activity in the
proliferation and remodeling phases.

In histological preparations of the wound area after 3 days under the influence
EMHPS gel, it was possible to note the absence of crust and a smaller numbe
leukocytescompared to the gel basethicker layer of granulation tissilecompared to
the panthenol ointment effecAfter 9 days, the histological picture of wounds treated
with theEMHPS gel differed from other groups in the absence of a necrosis zone, be

development of granulation tissaed the wouncdepithelialization. After 13 days, the
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histological pictureof wounds with the use of tHEMHPS gelgel baseandthereference
preparation wresimilar and differed from the control in the absence of a necrosis zon
greater maturity of scar tissue and better development epidermalayers.

Morphometric studies of micropreparations showed thaHEB! gel reduces the
thickness of the necrosis zone, increases the thickness of granulation tissue at the i
stage of wound healing by 1.7 times (p<0.02) compared to the control, improves
formation of epithelium at the remodeling stage by 1.5 ti(pe8.001) compared to the
gel base, reduces the number of cells of hematogenous origin in the scar tissue afte
days by 2.2 times (p<0.05) and ensures the predominance of fibroblasts o
hematogeous cells in the late stages of the experiment.

During the treatment of wound#he EMHPS gel reduced the CFtbuntin
imprints from the surface of the skin wous)dvhich was most pronounced 9 days after
the start of treatment. At all stages of observation, its antimicrobial effect did n
significantly differ from the action of theeference preparation

Keywords: ethylmethylhydroxypyridine succinate, topical treatment, skin,
oxidative stress, extracellular matrix, inflammatory response, antioxidant; an
inflammatory activity, regeneration, antimicrobial activity, susceptybiliof

microorganisms, chemical depilation, ultraviolet irradiation, psoriasis, skin wound
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ykzlsdzde " s+ jlOdzsdzdzse s N IsOdz GctedB ' & HIB
® H IsOCt’ k ffjtjHd » HEBMd HOAs (p>0, 5
oS tedMis Ot dz! sERipljls Htc' YHY J Y H' Bdzd m ef
Odzsd 3’ CtslIsd¢ ' o, Cte' o3 C dzts Is-& f A0 Is Is.w@lficansC v
dbuvu0231 Hts fdz' ' dese dn OdzlsdB ' tsilsld € B d& dz
MjtejHde . W yYklkdzde Mls! HB OLtsd 9 Isj Y
ofmM'" " fYtojf OtcOIls’ 9 lstc d VOL asdiadz” Is Cas' dic ST dzte dzts ¢
fsdz’ * dz' 9.

stsizB ' dzlzo Odzgdz?" Odzglsddz’ Stslsd& " o L ([ 4 1-s
Ckdz skted cGtedB "' 9. 1 sdzd " dz6 ' B Iz 9 Odzdaw L
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OdzsdtsC MdH@dzlAs s L 21 ,(p <0, 001). ' OdsjIsted
L sSOSddid dz0o S szt MisOdzH Ochb tzd -~ S B3R E Hadr b B C
L dz' MisOlsddetsds yJ L sdsdgiz’ ("pj<d@dz0 Ofipls) Q dztsai Galghyy t
(p<0,001), LT ModBHE 6 p@UOs @R g3, i 2,403t @ P = dG
CilstsC sdi@ddBdrsOip <OdsB @ d EILIB,Aesdgs ( p<0, 001) .

v OB dzd yvw
1 Bdzd LOted &3¢ d totsMislkz .alpisa@sdatsudzdzs ¢ 58 0 2 3s10 A3t
fMlsOdzH Otclsdzd 7 Odzls d o3 € I g S (@00 DOc /' N NEn€gEzB) © d

1 OLo O {tcj [ " O3 Iste L Bsdzd L Olsted a3
dpdelsd 3" S slsgstsdzgB * dzgOy* v O
(f41t s (f1t s
tf 114 12,2 NO, 34
1 MlsOkddz (1/19, 8 "NO, 34 |22, 8K0, 52
O BWslsitedyddz19, 6 N0, 46 24, 6 NO, 46
Adzs CtsdzQugs dz) (23, 2 N0, 52 24, 8N0, 59
wiste OC sdz@BE 6222, 8NO, 59 25, 2K0, 52
S jlstsC dzOzsa) (20, 8NO, 34 26, 2N0, 59
s dztslste d3@Cissdp 11, 2 NO, 52 29, 8N0, 34
lted a3 sCd:

1.7T p<0, 05 2 'ftt] pdtia@pelel sdzs HdMS o L [ f 4
2% ip<0, 05 E 'f st} p detlz@rael scdzs HdME " @ L Odzls

[ dzv BBGolzdzlszo Odzdz? ~OOS IS tolz LY dgBl "udz
odL dzOyoOdzd [ ws, WdHySIsukzOk®@kzZ = SCdB ' dzZOY*

l solststes ¥ yd o dL dzOyJ dzdzw [ ws Isted y' , S H
9' HsB Oy j dztdd . 1dz0 Nde@f.dph Q)2 * dze " Blzo Odz' o
Histc' adzgs 909 0,612, s ' LdOCSE OHdIsdec

LY 4, (114, B3O yd o dzOMmdzlz fydzGadbitdns H
dbvued 10231, fsmddzs 909 H' ¥ ItcOHdyY' 2 ded =
ftod S dzOH' W kS tsdOL 2k sy’ dzj dzs W ¢ OHdIs (¢
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W dzlz C 5 dzOL [tsfdg } b

Bf sStsHJdEEYS 3B * dzOy ' W

t dm. 4. 1. [ " &0 drOdozapj dzls 6o\ ‘B’z Is ® oz § § dz@ L |
o d¢ tsted fif lss@dzdfli) * o Csd3B ' dzOy "' °’ i tc s Isabicapsls ©
¢ U ¢ H0231.

4. 4. yYkbdzde MmMls! & CtoststecOdz’ L 3" 9 HTB
Mkz¢ yd dzOls iz

1 s5dzd L Oltcd B3C-Y Iz dis Wifdsiz jldgjGrplists dzdzd = M Is O d3°
LeOL S 9 G j dzv (11w o' L dzts’ C sdeyd dzls tc O
ftcj HMIsOo dzjddz' | jalzj E5OB BRMdeso O dzgj §tstckzh d-dzO
Ckdzt skte JlsOdzsdzdzdm M ISOR" 98 3 Cteststee Odz' L ©
Wistcdszo Odzd M dz0e C szt S tsdzsHWL " & L G j dzWc
Cdestetsdz’ . 1 028" dz ' 9 ( &0 dg’ didzduteusidzadu B 4G9
MisOdzetso d ERI6EABRB O L Mdzj Y dets 9o ' H ¢ tsdzy J Bzlsidealis' -
dbvuB92lCaldcanspvs ey 10231 Blzdzd dzaj vyklsdzde d
Ctosdzyj dzlstcOYy'THE O3 sled 11t & ydes odf OH G OR
9433t sL 3" tod 1 1-fkzdzmisEte Isg Misse ' Hdzs L B ' dz !
Ctsdeyj dzlstcOy' ~ 6 j dzt-C z dp iSkaageig®T C§ ) 25 BF Iist
56d3d3 (<0, &) (8O0 90@1) Htcd LB dz hj dzdb
Z st aodgWwdgdzg L LOSddBd L O d3 dz' di3Odz' dets™ €
BOS Md B3O dz' dats”’ C tsdztg | ezf@cdDuyZO’dzts & J dztlzd 2 J f t5C C
fstc’ odgWdedg? (t<0, 01) .
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v OB dzd yvw
1 sdzd L Olstc d d3¢Sdlz dm tdsfilpledz  jldsjOfpilds dzdzd = N IsO A3 o «
¢4 dz¢ [ { {Nmyn=5)M

vjffledz | 1 Od3jlste 11t dzOeo Ctsd ' Od3j Iste

B LWEBLE )y g L ds’ Sd fsLdlde
2,5% 5% 7.5% C s dals to ts dz

S.aureus 13,0(18,6" N|22, 4" N1,15, 2@ NO,

ATCC 25923

E. coli 12,2121, 8 N|26, 8* N0 ,11, 2"*® 0,

ATCC 25922

S.epidermidis (10, 2117, 2" N|20, 4" N2 ,/16, 4NO0, 8

ATCC 14990

M. luteus 29,0135, 00N0|36, 6NO0, §25, 0*@NO,

¢ U 4 4698

E. faecalis 9,2 113,6N0/15, 8*N0O,11, 8°©NO,

¢ U o 89212

C. albicans 9.4 110,8 Nj16, 00N0, 317, 6" N1,

e 102

) ©d 65" Us SISO B-dB: 4 . 7

1.7T p<0, 05 E 'f st} p dete@relzl sdzts C SdzsH WG " 9 L
2%ip<0, 05 E 'ftsic] p dgtierelzl sdzts C tsdzSHW, L " 9 L
3.%99p<0, 05 Ek 'ftsic] p detla@ae sczts CsdzsH WA 9 L

1 E.COiIATCC 25922 L' LB"'dz@ hjdede" 5B Ctsdzay
2O BR6(<0, OGN (LWEX010806) Lk (tstc’ o daw dadz
Cdzyj dzlstc Oy * G J dzs . 1 s dzd OoHO ' Y ]
od¢ tstcd Mls Odzdz’ o' HSdtsG 5 Is @ dzlsed d3'ff ISto { s dits GiAls
(te<0, 001) .

v OB dzd yvw
1 sdzd L Olstcd 3X g dis sfiglislz Clslzf fifds ydzed n " sOR o
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vjled U ' Odj st

B Ctotststca | tf 114 tcf

111
L dats’

dzO9o € sd
C ts dz

2,5% 5%

7,5%

[ © Od3d IsY
f L dlsd ¢
C s dzls to s ¢

S.aureus5352 13,4 (17, 2" N

21, 2"* NI

14, 4%CN(

e

P. aerbs4gs (12, 2N14, 2

20, 2"* N

11, 0%@NQ(

0
0
C albicans5261 11,8 (18,0 No/21, 3R0,23, 2"*®(Q
tdLbEdz sOIsd odL dzOyd dedz? yYklsdzdoe tsfls’ jlsOd
5% cjd®o jo jkOBdz. 4. 9. [bteddOds tojLkzdz Is
ot dzd o OdzO 20O -Qelisdziolsfistts € j UsQ dsdzdzd m M IsO B &

otsdzd BOdd fod3 tdk OBt Md&ZOBCE yklsdds ' fil

vz dz ISAuecsd sy v 25923 BEAZO & dz' B3O dz
sfMdesed L Gd ‘8 YO2dsets HJ toj% Oc ] dztdzOuzOr fh
Csi3B ' detso Odgsets G jdz6 L [(f1le IO A& ‘¥ 1y
odfOHSE H' OBjltc 171t Blzo o' ttfsg ‘| Hjdefxgzrsrfid
(p<0,001) IO LtOLS ' &8 cjdzjots’ BMmdesod L
(p<0,02).

v jffledz ExaeiQuue 25922 BEdzO o d2 dizOdz' dat

1 Jd sB-tygeds) 2 L dlsdodztsdsz Stsdstesdz’ SO Lot
Hjtc] 8 0. W ykldde ® mis: HtS LtOL S &9 ¢ J dzv
OdzOzts ¢ * ydz' fsCOLddSCd Hotslkzlfdd g toffjlz'dz’! Bz
J sOdiztsdzdzsets N IsOdBz Cdh Ctsots’™ FOdzdysd HBs ¢
Odzy B' dz s wC bk f sSte'-foddgvfiglzdd p O ,d90L 1), 11
L LOL SO Bhdtsead 6J dz¢ ,L00dz "OB 5y GG
(p<0,05).

v OB dzd yvw
tdLzdz SOIsd odL dzOyd dedzgv ybkzlsdzdoe sfils" J sOdz
5% Gjd¢ ([l L BEZMNEMNOH2 dtsets Hjt]j o O

sz HY 9o O [ Od3dd Iste Ltsdz LOltedBEd iy
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S.aureus E. coli C. albicans
vy 25 vy 25 duvuwdy 10
1 J dzj 90O 0 0 0
( dzj ¢ Olsd o dzd ]
ltcjf OtcOls 15, 2NO, 7/10, 8NO, 3|/17.6 N1
(fsL dIsd e dzd 3
| jdzjeoO® tMmdz12, ONO, 5(12, 2" NO, |10, 6" NO,
Yyo2dzsets HJ
1 j dzj 9 O 18, 6N1, 5/(21, 8NO, 8/10, OONO, 3
(i1t 8 %(56
(11 4)
L jdz o fyq122, 8No, 3|23, N0, 3|14, ONO, 3
sdz' ‘s Y02 dat
lted d3' IsC d:
1.Tp<0, 05 ftslsd ftojtf OwcOlskz ff stc’ o daw dzdaw
2#%ip<0, 05 ftslsd cjdzjos’ thdssd + d W
3.%fp<0, 05 fteslsd cjdzjots’ tsmdasoad + ([ 1] ¢.
401111 -Shdsszted o HMklsdz .

v (i dz2 s@adbizans ¢ U o o 10231 B lz dzO mMd o H
dz' MisOlsd dzso ts5° BOL wWCel odSttcdMmlssalzo O
fteOCIsd ydets dzay ybklsdzdoe s Hts L teOL ¢ ts ) oz
BiNkzo OO L' fMdkzOB Vste jutls dzd o) fgls 5 OHy HEO dz
Hts Ctsd3B' degso Odese s G jdz6, hts d3 Misde Mmdzse
odf OHSE H' O&JlsHs szt IEjefdls * o fls Cgels, 0 dhots Iz
Bjdzh j] LO OdzOdzse ' ydzd?2 §COL dzd S  Hgw, dez fiyk
LEOLSC & Gjdzjots’ twfdtsead L St B dBBd ' dzct

CS BOYUdBs, jlOdsdd "lsOkd ctOdBf L (|
Hic" YHY JtsH Bddr GtedB ® BRAZd yklsdds'
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(f 114 O ([ , fteduyutselz d2 Ssdntteush 6 ¥ o4 f EESEH 3 Is
dbvuwbge 25922 Bkd&ZO Mddz d2 "O L O jWJjCls ftoj{
1dd f1le L CeUsY dals ey d2 dias, 3z M a0 s
49% dz' C Ot C5° tej ubo Jdedetstf Btcf 'jredets Bl

By dzde ' Mls! LOMssmseskzoOkd 2Bes o  SH
Ctdzyd delte ©Oy' ° 5
(114 CcCOU@BEZzo Jlss¢ jlsOdzsddzd » Cdz' dz' Yy«

CleOd3dz] ¢ BIOEdsdeder 2 E H' Of OL-BSHRS € 6 dziz] dezQd:
Wkdee MisOIlsdydzlz H ' 531220000038 @ dzqfizdd) O dzH d H d

3. ([ Bzea HOIsdzd?2 f sid dz¢ o Olsidkz dzy lslizded o4 191
hlsOd3' o B Ctesstee Odz’ L d3° 9, ¢ dzt yoOE yd fMmlis:
C.Gbicansuts [ J, Mt Mboatstes* HjtemMfjSIsded '~ =

4. f 114, &GO yd o dzOmdzkz M dzOB C.Albicarisd v wad
10231, oty dzstcOHdy' 2 dzed- Odzlsddz” S sIsdS ' o
Wdzlz € sdaOlz detelplz dzj dets W ¢ OHdIlsdoded?2 JjJWJCls.

5, jlsOdztsdzdz’ hIsOdRd cteOBYtsLdlsdoadedms *° ¢t
Yybkzlsdzd o%e judr 5 [ 118 L Bdz ‘¢ yO2Qdesets H j-to]
Ckdz Gduteusp s oo 2 5E9cBlip s’y 25922 BEXRZO Mddz
LOLSE &8 L BCtojBIBI StBf sdj dzZlsOBRB, SO

1 OkzCBs9 ftcOy" , sfkedz' Ctso Odzg LO &BOIsy
1. Bobrova NA, Vazhnichaya EM, Loban GA, Devyatkina TA, Lugovaya LA,

Balyuk OYe, Bashtovenko OA. Evaluation of susceptibility of reference strains

microorganisms to the combined action of essential oils and medtidol. Is d3j H d

B' sdkzs¢' ' ( WOMAB®B. 2021:2(76):173
2. 10d&S [|. |jd L OdsdsSidHOdssd®
d$CkkzOd dz ftose dzj 8 Mk yOmdes’ &3 Hdyd d

Mt BOsdkse ' Ydats” -110S OHj & . 2023; 2: 8
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3. 1 Odzs € {1, l O3 dedyo [/, Il sBtetso O
OdzsdtsEMdHOdzlsz jIsddzdzd sddze ' HtetsSdy " tcdHd
BOCIsjtc' 2 ‘ G teffte O ©Is d YwzO-Gz@utzllsly sofEieps” v L |
EyoOfmiss ¢ubkyoOmds OfmY j ¢ Isdizd R s fisvOc dfjtaly ¢ dAOE «
B' Bdztse ' ydzd m Oy oW &3¢ ' o &34 Hdydzts”’ sO W
ftedmow yj-dzOtcHgdz® Q' L Hdg¥W dzOtctsH)Y j dzdz? o (
sdqtedys¢ [t HBJddd vtetssdd oEAile ,d3. 1 M Oded fhls ts
Codatoyydz mOteC " 9 ,-332022. wuw. 29

4. 1 Oy3ddyo [[, J1tBtetsoa® 1 f, 10dz¢ ¢ []
H' Wdzlz € sdzOL s azlz Is © JIsddzdzj sddze ' HietsC My
B yHIMydf dz dzOfictalfX Is 2@ 820 s olsts dgW | toj dzy W L
cOf adMmlstsdz Islsw ' dzdztso Oy' 2 dzd = dzOf oW e "ygy Vs |
L Ofdzlz © Odzdev, Mg sulghder X L2 t. o) sdzls 0o O: j taiClsy)
1 sdzZsk©a ©, 2021. w. 21.

5. td  MteOY' 2dz0 COtlsC O Isjndetsdzse '
ybzlsdzdo sfls® JjlOdztsdzdzd s MisOdz' 9 o3 Cteststec O
B CSMdHBBERZE [/ L Ow 9. 1. 0. | sB Odz' |, 1 - J .
{. [1.Oxded yo ; o d&zOMdzed ¢ 1 sdzsOoafm! €d2 HJ toy
rdteytej " mMstcOY' ° 1 1ripPkd® BLIBYBOY456:. 18
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tdrrwf 5
11 [ R 1S rovRrRIJrURJJwWwrtf{sdegrR)! Wt R R U
JwryflfJrive 1fJfewc v duvdy zZzswtr 1
rct wfcAwy

5.1. J1'LEOd dO0 tsy' d&z¢ O o' Hdztso dzj dzdzv o

ztsB MEHdkd (s tsLodlkstss (sdsttd ds’
dz' C 2o Odzdzv ftetso sH d dzd dels tipflsiAfrj Cds f * & ° H to St
f ' HHBMd Hdedr IsoOteddz (tdm. 5.1, twdm. 5
fsCtcdo, odzOMIsdoad?2 vy!' sz oadHEZz Ise Otcd dz,
ted . 5.2). Il " HeOLE ' fMdzv "' d3 yYdetsmdzHy
CjWjtcjdsdets’ Cctkf ORI BjLOotdEsME IsjMmist
yJjtejL 3 Hdz § tyddzOdzsfy's zodzts distHodd) Cdiipvis oot
Gtezf OR, MOdtsoddzts 1 BOdZ (5/5) ' o' ttsg"
o ' dglsOC Isdapr OMOBWE .dlte(ddn. tsdm. 5.2 ¢) .

I " Hd3 dzdatsMmls” a3 CGtolztf Odzd Blzdzd o' Hd
JSMyjteddi deslz. v IsoOteddz Csdzlstesdz! dgs’ Gtol
s sdatss toj ¢ j dzgj tOy '02% B Oizdpts {5H ¥15 )Its, (| algfifpizt
hj " Mstslsdets o' Htc' L dgW dzsfpv0 ,80°0H5 ) | dzlwO € 19 dzt
M smlsjtcj yjde & detsCdHddde tfiplfcinfvoets tstf eddr jLdzL
3 BOdzd <q,3Y)5)E (tptste’ o dgv dzdz’. 1L 4§ s dEgtdiis dzj5dz 2
SHdstc' Hdzddz, Odzj L O Htsofif'detsls OFC syl dv d2' dgld
(p<0,1).

yijteijL 9 HdZ 9 Bk Ise Oted dg, he¢' ez wedn
odzsmMmMw odf jtoJ HY OdzO IsOC ¢ 8 O tHB3H tddzds j(L3
9" HSBKOY Odzts <Bj dzh § dBys ¢ {f (fS(tdpS § ¢f geldzdars dd ) . 5
ted §. 2. Aj) Bzdzs dzO tc' 9 dz JWiClkk ftojf OtcO
dz' € o Odzdz GJdzjd3 o  Hie' L dgW dztsf! dzj SH detste’
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o sdzsmd dzd .

tdm. 5.1. vwedismMSsyf ydd SOtklddd Ijnls
fsCtdok: 0 BOdX o, o' HED)EZ ' B@Y, 5 YdsB
UdtejLr 9 wHde o (1); 3 BOdd4, BOGZtEJ L Y Pt jndk
T ys' siOj ' WAsOC Ik ddE EBigS5e (). ABks
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*odzls OC IsGss dzls to gz dzts € iy dHidid2 u ¢ *dzls OC IsCdss dzls te tslgizidzts € iy drufdid: o ]
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]
tdf). 5.2. 104 daSCo d £ jidOe Oy’ = o tdsihw

dz' CzoOdede" G jzjodB (411 BB HjIM Hds] ) (O P,
C'dz C" M’ loOwddz L 4§ j o dzdaictstf'f.sd o tsdzts

ydtedL 21 Hjdz E N EkdetSdets§sdialsic tsidss Cditsd o ¢A
3 (3/5) IsO (pko,BfCaiAIs@Els O As/d&f)n 5. It * jo, (rtgd frfe o
so Oteddz L JSMYf Jjteddsj delsOdz! dztss s O " " v
o' Lddyy L SCodstesdzjdz BkzdzO dzj o tese ' Hd
tcjWjtejdalsdzg 2 Gtk . 1 O0ftcdC ' dag] W it isdglisdetic
9" HL dzZOyOdztsfm! B' dz' h s "' dz2 dg' Miss IsO H dzt

[ ], ' Hdgtso dzj dgdz?v o tsdzsfmw dzgsets  sCted
ftedmCtstes “ Is! Mw " H of dzdo sd3 ¢ J dfttstg ' [ o .deudzds

5.2. | 'fssfObtsdse’ yd' L& dd o NS¢t

| Mtdse yd® SOwklsddO® h¢' twd  dzls OSuls dzt
NS d&ZOH' j ' Hjtod6ME d& dslqiRadC it 2 . | d 6
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BOLOd dzd?2, hdfkoeOld?2 L jtddmlsd?2 ' tdis:
GZOL dz0 Y ded Bz daS Gith Ots ts sol suQjotdiphed s jste jisH ' Is j dz' 1

A e

{df. 1 GcOd dd?2 f wOd ¢ fkE@es tnds’ " EbOss
¢ BOLBCMdd dsdk 5O jsLddsdi 18. 550.
1Ty " HjidismMsy2 sod?2 Pl wQfiplskfl BoOeds{[)igd

BOLOd diséts kO hdfko@Bsc s st@Eizss ' L kNt
@' ¥ sydlsd. [Stjd&® Jf Ijd sydlsd hMdfkze
HdfMistes . v BOsBaddasGl WOESHEBL) | BEE@
CdzOG j dzgso d 3 o tsdzsC dzOdBd SO sH ddzd ydzd d3d
fjtcj €z OB totsB 2Ol dzOydz' 2 ¢ ' dzf) @ ts s’ BW &5 af
f dzOL BOI d ydz' § dO dedidads o ¥ to §LYISOY jSekdzy datss  d
MesmMsySsotsdiz h Ote® Hj tc 38z datw s @ ol alz) dzdz's dzfh) t&
L Iz flsdifg wy @9 L dz® y dz'B Lz difts Lis GhtsdiplsO dzj Is H den Jrdadits
Ciozf sosets totsL-B @OHzO dpdded 2f OB fJj toj H dz' 2
ifsBdzdL 2 otsdztsmw dad » dztf Bz Bzt a, YOMBsd3 KC

L s Otcddz ¢ tsdzlstetsdz’ dzts’ ctoztfd yjtegr 3
M sMmisj tc' ¢ ©OdzO M BOL Odz' dzts € dz' Is d dzdzO ' f
‘st Ojf Isjdz Odz dedE dZj2Stsydl' o; MMyt
(tedfgp. 5.4, 5.5).
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tdf.. I 5Mesdsc’ ydz® SOwklsddd "S¢'ttd hbkwd ¢
Nk A vy 0. ) OB Otee dzj dzdz® ¢ j OIS M &
174" Hj @BRdARIe O " Isj dz Ozt C By EBd,; 3

e A

tdfM.. | 5MEcdse’ ydzO0 COmlsddO h"S¢' ttd MO ¢
T s vy 0. ) OB Otee dzj dzdz G j BO S fd &
limMsmMeyts S iwptddsdd;, BDL Odz! dets ¢ dz' isedtslpdsi mve.” f J

yjtejL 21 Hjd bk SCtdbstttsd Hjht L dji
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¢ fjtfdoL” ", &Odd & Myd dzj u k¢ BiN’
' ity v L jtddhMsses h Ok, LEkflst ycd
¢' Misd, MMsySd Hjted®kd Ldsok Bkdd odEoy.
Em" Isjted3 ded Bfgtfissmisz) s Hyzglsdzg” Hdzd 3 L © tesL IsO!

4"/»’ ", &, % < .: - -
it df. | 5MBsdse’ yd&zO0 S Oklkddd hC'ted MbktO §t
T A vyt . ) OB Otse dzj dedzY € j OIS fid &

lifstekh j dedz? flscOlsdW 16 Oy Ot szs§ i is jf dakgOm ¢
MM yYsS Hj ttdd.

lted L OfMlstsMmikzo Odzds Gjdzg ([ 11w yYjtejliL
o Oy j d&zO dzj o' o dzts 3’ todz’ Mls J 7" Hjtedd Mt
Htc' Bdestsfpjtcj HE SO My yd ddgvw Cdz' sdqdz [
o Oy J dz HtSB o] , o tsdzts i fifw' da! & fislits ™ | O detApirts
tetsL SOh zo Odzgdz? d3 * Istseo h ddzts® .

YyjtejL 9 Hdz &9 E hEkte"ea, wCdr BB dzV dz
fmis tsdzh j dzdz” J U Hjtedd M, § jstfLdddie ' duts ¢ dz'e Isizizdz
dzj 2 Csydisd, H' dvdzgCd o Hh Otclzeo Odzdzv B OL OC
LEMmiste yodzdfm! & BV sydlsd, RBOCtesW Ocd IsO W\
o sdztsifigmvf sz’ tcdz" 2 € " dz CtsMmls’*, HE' Bdz IsO M
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hztcO f§°
N R s vyt . ) OB Oo dzj dzdzv 6 j BO S Mg &z
1TH v dz2€ O ftslstson jumiWL Qdf'' datg QedlS’ lndzdzdz@tc ‘c8 df!
sMmMjtejHECtse ] MSEY yj dzde'n " Czttz'ddS Pz mis s dly jo digtlzy

o sdzts MW .
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