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Dear colleagues!

The Armenian State Institute of Physical Culture and Sport as a unique
Higher educational institution in the region has its constant investment in
Sports Science, the Doctors and professors of the institute share their
scientific thoughts, discoveries and achievements in leading journals and
collections.

| am profoundly grateful for your talent, your dedication, and your
willingness to share your knowledge with all of us, your researches with
the world, for the countless hours of work and discovery included in your
journal.

| wish your journal a progressive future, may it pave the way for
groundbreaking discoveries, foster collaboration, and inspire generations
of researchers. Wishing you success in illuminating the path of
knowledge.

Sincerely,

PhD in Pedagogy, associate professor,
Rector of «Armenian State Institute

Tigran Simonyan

Esteemed Authors and Editorial Board Members,

The dedication you exhibit in the field of medical science is truly
commendable. Such work demands not only a profound commitment but
also significant amounts of time, energy, and relentless hard work.
Science is a realm where we can unfold the mysteries of the world around
us. It delivers solutions to daily challenges and offers answers to some of
the greatest questions we face. At the heart of scientific inquiry is creativity
— a vital skill for all researchers.

As you navigate the challenging path of scientific exploration, | wish each
of you — authors and editorial board members a like — creative
breakthroughs and success. May you overcome all obstacles, achieving
new heights in your professional endeavors and personal lives.

Best regards,

Doctor of Law, Professor,
Founder-Rector of Yerevan
Gladzor University, Armenia

Zhora Jhangiryan
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AHHoTanusi. THCYIbT sIBIIsSIeTCSl BAXKHOHN MPOOIeMO OOIIECTBEHHOTO 3/IpaBOOXPAHEHHUST BO BCEM
MHpE, MPHUBOAIIECH K BBHICOKOW 3a00J7€Ba€MOCTH U CMEPTHOCTH. B mociienHue roasl MosSBUINCH
CYIIIECTBEHHbIEC TaHHBIE, CBUIETEILCTBYIOIINE O BIUSHUM psiia TPUOKOBBIX BO30yIuTeNei Ha pas-
BUTHUC HIINCMHU TOJIOBHOTO MO3ra M pPa3JINYHbIX HCprOTOKCPI‘{CCKI/IX mponccCoB, TAaKUX Kak:
Aspergillus, Mucor, Candida, Cryptococcus u ap. B gactHOCTH, MCClIeOBaHMS TIOKAa3aJIH, YTO
rprOBI MOTYT BBI3BIBATH BOCIIAJICHUE U MOBPEXKICHUE KPOBEHOCHBIX COCY/I0B, CHA0XAIOLINX MO3T,
YTO MPUBOJIUT YTO MPHUBOIAUT K MX 3aKyMOPKE WM Pa3pbIBY, a TaKKe K MOBBIIICHUIO PUCKA HH-
CyJbTa.

Hacrosimas pabota mocssiiieHa H3y4eHUI0 METaOOIMYECKIX W3MEHEHH TOJIOBHOTO MO3Ta KPBIC B
YCIIOBHSIX SKCTIEPUMEHTAIbHOTO MHCYIBbTa U poiu Candida albicans B maTorenese 3a00eBaHUS.
Metoabl. B HactosimeM wuccienoBaHMU OBUTM UCTOJIB30BAaHBI COBPEMEHHBbIE OMOMETUIIMHCKUE
MeTOoABL. JIJI1 IMHUTAIIMH YepPETTHO-MO3TOBOM TPaBMBI KphICaM ITOCIIE JIOKAJTLHOW HEOOMBIION Kpa-
HUOTOMHUU BOJIM3U OperMbl B MAPEHXUMY T'OJIOBHOTO MO3Ta >KMBOTHBIX BBOAMIN 3% MEpPEeKUCh BO-
nopoxaa. lenoctHocTh rematodHnedanmueckoro 6apbepa (I'D6) ompenensiin mytem criekTpodo-
TOMETPUYECKOT0 KOJUYECTBEHHOTO aHanu3a Kpacutens OBaHc cuHuil (DC), IpOHMKILIEro B Ma-
pPEHXHUMY TOJIOBHOTO Mo3ra. B cremyromieit cepuu SKCIEpUMEHTOB, ISl BBIpAIIMBaHUs 00pa3IloB
C. albicans, momy4eHHBIX U3 pa3IHMYHBIX TKAHEH KPBICHI TOCTE 7 THEH UHBEKIMH, OBLIH UCTIOIb30-
BaHbI cneun(bnqecxne MCTOJAblI U YHUKAJIbHBIC CTAHAAPTHBIC IMUTATCIIBHBIC CPCAbI (conepn(aume
pa3uyHble TPOMOPLHUM HUCTOYHHUKOB yriepona (Hampumep, IIIIOKO3bI), a3oTa (Hampumep, CONu
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amMmMoHMs) M (pochaToB). AHaM3 M300paKEHUI pa3nuYHbIX Tojel yamek [lerpu mpoBogumm ¢
UCTIONIB30BaHUEM MporpaMMHoro obecnedenus Pixcavator Student Bepcun 2.0, a mojcueT BbIpoc-
[IMX KOJIOHUH MPOBOJIMIN BpyuHYI0. CTaTUCTUYECKHI aHAINU3 Pe3yJIbTaTOB MPOBOIMIM C UCTIOb-
30BaHMEeM oiHO(akTopHOTro aucrepcruoHHoro ananmsa (ANOVA) unu t-kputepusi.

PesyabTaTsl u 00cy:xkaenue. [ u3ydeHUs: MOTEHIUAIBHBIX MEXaHU3MOB MHCYJIBTA Y SKCIIEPU-
MEHTAJIbHBIX )KUBOTHBIX MBI CHayajia BU3yaJIM3UPOBAIM HAJIMYKE OETIKOB IIa3MEHHOTO aab0yMu-
Ha, okpameHHbIX DC, B HUIIEMUYECKOM 30HE, YTO yKa3biBaeT Ha moBpexaeHue ['9b. 1o cospe-
MEHHBIM HAay4YHbIM JIaHHBIM, W3MEHEHHE COCTOSHUS MMMYHHOH CHCTEMBI B OpPraHM3ME MOXKET
npuBectd K Tpanchopmanuu C. albicans n3 06e300MTHOrO0 KOMMEHCAIBFHOTO BHIA B YCIOBHO-
MATOTEHHBIA BO30YIUTENb. MBI TPEANONOKIIN, YTO BO3MOXKHOE HAapyIIEHHE CTPYKTYPHOH W
GbyHKIMOHATBHOH 1erocTHOCTH OB MokeT nmpuBecTH K MUKPOOHOM MHOWIBTpalMy oyara WH-
cynbTa. B Xome nanpHEHIIMX SKCHEPHMEHTOB METOAOM KYJIBTHBHPOBAHMS in Vitro ONpenessuii
3apa)KEHHOCTh OpraHM3Ma JKUBOTHBIX, MEpeaady U KOJOHHU3AIMIO IPUOOB B Pa3IMYHBIX OpraHax.
Briepseie Mb1 HaOmogamu muddepenunpoannbiii poct C. albicans in vitro, B o0pasnax, morydeH-
HBIX M3 pa3HbIX TKaHEW, 4TO JOKa3bIBaeT M30MpaTeIbHOE MPOHUKHOBEHHE W PACIPOCTPAHEHHUE
MH(EKINN MaTOTeHHBIMUA TpuOaMH in Vivo B KOHKPETHBIX TKaHSX (MO3re W KUIICYHUKE, HO HE
IU1a3Me) 3KCIIEPUMEHTAIBHBIX )KUBOTHBIX. B Halmx 3KkcrepuMeHTax Mbl HaOIIOJaIu ONpe/eseH-
HbIe M3MEHEHUsI Mopdosiornuecknux nokaszatenei koionuit C. albicans (pa3mep, 1IBET) B 3aBUCH-
MOCTH OT HNPOAOJDKUTENbHOCTH pocTta (7-i neHb). Kpome Toro, Habmronanack KOppesiys MeKILy
KOJIMYECTBOM KOJIOHHMH TPUOOB M UCIIONIE3YEMO OOraToi MUTATEIbHBIMHU BEIIECTBAMH TTUTATEb-
HOH cpenoil. OHAKO Bce €l1le 0CTaroTCs ONpe/IesICHHbIE BOMPOCHI, TpeOyoIIie JaIbHEHIIEro Bbl-
SICHCHU S, HAIIPIMEP, KaKOW KOMITOHEHT MPUMEHSIEMOH CPeJIbl IEHCTBUTEIFHO CITIOCOOCTBYET 00pa-
30BaHUIO KoJIOHWH. Haie mpenBaputenbHOe HCClIEOBAaHUE TaKXKe MOKa3aljio, 4TO MPOTUBOTPUO-
KOBBIH mpenapaT (IyKoHa301 MpUBOAWI K ycToiunBoMy pocty C. albicans B MCIONB30BaHHON
HaMHu KoHIeHTpaimu (4 r/mi). Takum oOpa3om, ¢iryKoHa3071 HE HHTHOMpPOBal 00pa3oBaHue OHO-
Mmaccbl C. albicans 1, BEposiITHO, HE CHIKAJI METa0OJINYECKYI0 aKTUBHOCTD JPOXOKEH. DTO TOBOPUT
0 TOM, YTO He0OXo/1MMa JlalibHeIas pa3paboTka HOBBIX MPOTUBOIPHOKOBBIX MIPENapaToB JIs Jie-
yeHus nHQekIwmii, Bpi3BaHHbIX C. albicans.

3axrouenne. Hakorsienue 0ekoB anbOyMHUHA I1a3Mbl B 30HaX 1iepeOpanibHON UILIEMUH SIBIISET-
sl pe3yabTaTOM HapyuieHus nponurnaemocty ['3b Ha kpeicuHoON Moaenu. Hamm uiccnenoBanus in
vitro HanpsiMyto cBs3bIBatoT nHGpekimu C. albicans ¢ KomoHU3aIMeH in vivo ¥ W30MpaTenbHON UH-
Ba3Wei MATOTCHOB B Pa3lIMYHbIC TKAHU (KOTOPBIE COIEPKAT CMECH HCTOYHHUKOB YTiIepoja 1 OeTHBI
III0K030#). Takum 00pa3oM, Hallle MCCIIEI0BaHUE MPETOCTABISET MEPBbIE T0KA3aTEILCTBA MEXa-
HU3MOB, C TIOMOIIIBIO KOTOPHBIX mporiecc pocta diopsl C. albicans MOXET cITOCOOCTBOBAThH MCTIONb-
30BAHUIO WMIIEMUYECKOW MOJENH JUIS OLUEHKH 3(P(PEKTUBHOCTH NAIbHEHIINX TEpaneBTUYECKUX
BMeIIaTenbeTB. Kpome Toro, 3To MOKET cTaTh HAYaJIOM JaJIbHEHIINX, 60ee OOUIMPHBIX HCCIIEN0-
BaHMI B 00JIACTH UILIEMHHU, KOTOpBIC OyAyT HAIPaBJICHbI HA BHISABJICHUE TOHKUX BOCTIAUTEIBHBIX
MEXaHU3MOB, JIKAIIUX B OCHOBE HapyieHus [ Db, 1 MOryT OTKpBITh psAJl HEPCIEKTUB ISl OTKPHI-
THSI HOBBIX MIOTEHIIMATBHBIX TPOTUBOTPUOKOBBIX MUIIEHEH.

Kuarouesblie cnoBa: Candida albicans, epubkosas unghexyus, utueMudeckuti UHCyabm.
Cebliaka: Anb-Mocynu A.X. lunnomuas pabora GakanaBpuara, kadeapa dpapmannu, «EBpazusn»
MeXayHapoaHbIid yauBepcuteT (EMY), PA, 2023.

FUNGAL INFECTIONS DUE TO ISCHEMIC STROKE

Al-Mosuli Abdulrahman Hazim
Bachelor student,

«Eurasiay International University (EIU),
Yerevan, Republic of Armenia
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Abstract. Stroke is an important public health problem worldwide, resulting in high morbidity and
mortality. In recent years, significant data have emerged indicating the influence of a number of
fungal pathogens on the development of cerebral ischemia and various neurotoxic processes, such
as: Aspergillus, Mucor, Candida, Cryptococcus, etc. In particular, studies have shown that fungi
can cause inflammation and damage to the blood vessels supplying the brain, leading to blockages
or ruptures and increased risk of stroke.

This work is devoted to the study of metabolic changes in the brain of rats under conditions of ex-
perimental stroke and the role of Candida albicans in the pathogenesis of the disease.

Methods. Modern biomedical methods were used in the current study. To simulate brain injury in
rats, 3% hydrogen peroxide was injected into the brain parenchyma of the animals after a local
small craniotomy near the bregma. The integrity of the Blood Brain Barrier (BBB) was determined
by detecting the amount of Evans Blue (EB) penetrated into the brain parenchyma. In the next se-
ries of experiments, standard growth media (containing varying proportions of carbon sources
(e.g., glucose, nitrogen (e.g., ammonium salt), and phosphate) and cultural methods were used to
grow C. albicans samples obtained from the different rat tissues after 7 days of injection. The im-
age analysis of different fields of Petri dishes was performed using the Pixcavator Student version
2.0 software and counting of grown colonies was carried out manually. Statistical analysis of the
results was performed using one-way analysis of variance (ANOVA) or t-test.

Results and Discussion. To study the potential mechanisms of stroke in experimental animals, we
first visualized the presence of plasma albumin proteins stained with EB in the ischemic zone,
which indicates damage to the BBB. According to current scientific data, changes in the status of
the immune system in the body can lead to the transformation of C. albicans from a harmless
commensal species into an opportunistic pathogen. We hypothesized that possible damage of
structural and functional integrity of BBB may lead to of microbial infiltration into the stroke
hearth. In the course of further experiments, the infection of the animal body, transmission and
colonization of fungi in various organs were determined by in vitro cultivation. For the first time,
we observed differential in vitro growth of C. albicans in samples obtained from different tissues,
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which proves the selective penetration and spread of infection by pathogenic fungi in vivo in spe-
cific tissues (brain and intestine, but not plasma) of experimental animals. In our experiments, we
observed certain changes in the morphological parameters of C. albicans colonies (size, color) de-
pending on the duration of growth (7th day). In addition, a correlation was observed between the
number of fungi colonies and the nutrient-rich growth medium used. However, there are still cer-
tain questions that need to be further elucidated, such as which component in the applied medium
actually contributes to colony formation. Our preliminary study showed also that the antifungal
drug fluconazole resulted in resistant growth of C. albicans at the concentration we used (4 g/ml).
So, fluconazole did not inhibit C. albicans biomass formation and likely did not reduce yeast met-
abolic activity. This suggests that further development of new antifungal drugs for the treatment of
infections caused by C. albicans is necessary.

Conclusion. Accumulation of plasma albumin proteins in areas of cerebral ischemia results from
impaired BBB permeability in a rat model. The in vitro observations we have performed directly
link C. albicans infections to in vivo colonization and selective invasion of various tissues by the
pathogen (which contain mixtures of carbon sources and are glucose-poor). In summary, our study
provides the first evidence of mechanisms by which the growth process of C. albicans flora may
facilitate the use of an ischemic model to evaluate the effectiveness of further therapeutic interven-
tions. In addition, this may be the beginning of further, more extensive research in the field of is-
chemia, which will be aimed at identifying the subtle inflammatory mechanisms underlying the
disruption of the BBB and may open a number of prospects for the discovery of new potential anti-
fungal targets.

Keywords: Candida albicans, fungal infections, ischemic stroke.

Reference: Al-Mosuli A.H. Undergraduate thesis work, Department of Pharmacy, «Eurasia» In-
ternational University (EIU), RA, 2023.
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Jupnn £ wpwowgul) pnppnpnid b Juwul] ninbinp dwnwlwpwupnn wpnibunwup
winplbkpp hwbqbgibny jupyush nhuljh Uksugudwin:

Uju wohuwnwiipp tdhpjws £ thnpdwpwpujut jupdwsh yuydwutbpnid wnttnit-
nh Unnn ninknh Wnipwhnpwiwlnipyut thnthnjunipniuubph b hhwinnipjut wu-
nwdtunipjul Uky Candida albicans-h nkiph ntumdbtwuhpdwip:

Utpnnubkp. Ukpju hbnwgnunipjut dky oquugnpéyty bt dudwbwljuljhg pdojuljtii-
uwpwbwlub dkpnnubp: Unubwntbph qlunintnh Juwudwspp dnpbjuynplint hwdwp
wnbknujht, thnpp yhpwhwwnnipjniithg htiinn 3% opwduh wkpopuhn E ubkpwpldby
Jkunuihubph qunintnh wwupkiphuh dbe quiignintnh ppkquuyhlt Yhg hundusnud:
Upjutwnintnuihtt wuwntboh (UAPN) wdpnpowljutinipiniup npnoyk) L uyplupndn-
nnubinphl kqubwynd nintnh wupkiphd thpputhwbgus Fwbuh juwnyn dkpljw-
Wniph pwbwlwlwb Jtpnisnipjudp: @npdbph hwenpn sowppnid oguugnpdyl; L
npnowlh dbkpnnubp b wddwt jnipuwhwwnntl] vnwinupun dhpwduypkp (npntp yupni-
twlnid ki mupplp hwdwdwubnipniitbpng wspwsth (ophtwly qpniyng), wqnunp
(ophtiwly wunthnidh wnkp) b $nupwnh wnpmipbikp), Yrinuithikph tkpupynudhg 7
op wug mwppkp hyniujusputiphg yipgyws thnpdwudniptitphg C. albicans-h Ynijinh-
Jugdwt hwdwp: MEnphh pwuhlubph mwppbp nuonbtph wuwnbpubph Ytpnisnt-
pjntup Juunwpyb] k Pixcavator Student 2.0 dpwqpuyjht thupbkph dhengny, hull wdws
hunonp qunniputph hwpwenidt hpuwljwuwgyt) £ Jhqniuy tnuwbwyny: Upgnitupubph
Jhdwljugqpuljut dowlnudp juwnwpyk) £ one-way (ANOVA) Jud t-phunh Jbpjniont-
pyul Uhgngni:

Upmyniuputp b putwpynd. Onpdwpuwpuljub jEunuuhubph dnwn hotdhl) jupdwsh
whinwstunipjut vk ttpgpuydws dbjpwuhquubph htnnugnuunipnitutph dudwbwuly
utp Ynnuhg twpn hwyntwpbpydt E EJubtuh juwynywnny tkpldws wyuquugh wpnidh-
tuyhtt uyhwnwlnigubiph wejuwnipnit qjlunintinh jupydwsh gnunwd, hsp Jhuynid
Uunkmn-p Juwudwt dwuhbi: Cunn wpnh ghnwljut wndyuubkph, opquuhqunid hunittiw-
1ht hwdwljupgh Yupquyhdwlh thnthnpunipiniiibpp fupnn G hwigkgub) C. albicans-
b wiiwu nkuwlhg Juubquinp whnwsth Jepusknii: Ukip kupunplghlp, np
UNhMN-h junnigduwspuwjhtt b $niuljghntim] wdpnnowljuinipjut htwpwynp pwbqu-
pnudubpp Jupnn o hwbghgul) dwupkutph tpputhwigdwip hpbdhuwgh oowhu: ZE-
wnwqu thnpdtph pupwugpnid JEunubtwlwbh opquthquh Jupuljuwsdnipiniup b mwuppkp
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opquuttpmid utiljuyhtt hnjuwignids nt qunnipwgnidp npnobint hwdwp ogumgnps-
yb] Ein vitro Ynyynhjugdwt dbkpnnp: Ukp §nnuhg wnwghtt wmuqud hwjnuwptpytg C.
albicans-h nhtptughuwy, in vitro wg nnwppkp hjnrudwsputphg unwgywsd thnpdwiiniy-
ubpnud, husp Jyuynid E wppwnwsht utljipny Jupuyh punpnpujut ikpputhwiugnidu
nt nwpwsdnidp in vivo nhugh thnpdwpupului Yeinwihtkph npnowlh hnuugwspubp
(qqlunintn b wnhplbp, pujg ny wpyul wiuquw): Cun npnwd, dkp Ynnihg npnywlh thn-
thnjunipjniutitp kb pugwhwjnygbty Minpphh puuhlubpnid wdws C. albicans-h qunnipe-
Ubkph Unpdnnghwljul wupudbnpkpmd (swh, qnyi) jup]ws wgh whnnnipniihg
(7-py op): Pwugh wyy, Ynnkjughw t nhinwplt] qunmpwgjws ubljtph pubwyh b
ubinuiyniptpny hwpniun oqunugnpsyuws wddw vhowduyph dhol: Ujuntwudbuwg-
uhy, nbnlu Jub jpugnighy wupqupwidwi tupwljuw npnowlh hwpgtp, npnp Ytpw-
pbpnud &b, ophtiwly, pk Yhpwnynn dhpwuwypnid np pununnphst £ hpujuinid hyuu-
nnid qunnipubph dbwynpdwip: Ukp twpjpbwjub ntunmdbwuhpnipjniiukpp gnyg
wnytght bwl, np hwjuutuyht npinudhong $nitynuwgnip Yhpunws Ynughunpu-
ghuyh ntwypnid (4 ¢/Up) tywuwnnid k ny ph C. albicans-h wmdh gupdwip, wy) juynitiwg-
dwtip: Ujuyhuny, dbtp Ynnuhg unwugdws wppynibpubpp thwuwnnd B, np $niyn-
twqn)p sh wpgljulnud C. albicans-h Jhuumquigush dbwynpnudp b, hwjwbwpwp,
sh tjwqbgunid fudnphsh yniputhnwbwlnipyut wjnhynipniup: Uw Bipunpnud
np hilnwqu unp hwljwuuluyhtt nhnudhongubph dpwlnid £ wuhpwdtown Yhpwnt) C.
albicans-h htwnn juuwws Jupuljutinh pniddws hwdwp:

Bapuljugnipinit: Njuquuyh wipnidhttughtt uyhwnwnigubph fninwlnudp wntibnuk-
nh nintinuyht hotuhl jupdwsh oowputpnid UNETN puthwigkihnipjut putqupdut
wpmyniup b Ukp uunwpws in vitro hbnnwgnunipniutbpp wahdhpwjutnpbi juwynud
Ll C. albicans Jupwljubpp in vivo qunmpwugdwl b whwnwshuitph nhwh wuppbp
hyntujwspubtp (npnup wupnibwlnid b wspowsth wnpynipubph jpwntnipnubp b wn-
pwwn kb qpniiyngny) ptnpnnujut tkppwthwigdw htn: Ujuyhuny, dbp ntunidbw-
uhpnipjniip wnwehtt wmywgnyygu E uybt Ukjuwuhquubph, npnugny C. albicans $inpuyp
wdh gnpépupugp Jupny b iyguwunty hptdhly jupjwsh thnpdupwpuljul dnnbih -
pundwip’ phpuybunhl dhowdnmpnitttph wpynibwdbnmpniip quwhwnbnt
hwdwp: Fwugh wyn, wt hbnwqu wpwyl] jwytwdwuynwp hknwgnunipnibiubph
uljhqp Jupnn E hwinhuwbw] jupdwsh ptwquyunnid, npnup ninnnpyjws hihukh
pugwhwynbnt UNPRMN-h pubqupdw hhdpnid pujus pnppnpujhtt tnipp dbluwithqu-
utpp b Jupnn Gu dh owpp hkpwbjuputp wywhnyb) tinp ynnkughw; hwjwutluyght
phpwhitiph hujnwpbpdwt hwdwp:

Zhduwpwnkp’ Candida albicans, ubijuypl upwly, hokdpl ugsyws:

qnud Up-Ununyp U.2. Puljupuyphunh nhuyndughtt wouuinwbp, $uptwughugh wi-
phnt, «GYpuwuhws dhpwqquyhtt hwdwjuwpw (6UZ), 22, 2023 ..:

. E © Al-Mosuli A.H., Hakobyan G., Manukyan A., Danielyan K., 2024
__.r © Anp-Mocymu A.X., AkorsH ['., ManyksH A., lanuensa K.O., 2024

© Up-Ununyh U.Z, Zulnpjut @., Uwinijjui U., twthbjub £.E., 2024
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