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Oczienko THO. Mikpo0bionoriuHe OOIPYHTYBaHHS HOBHUX 3acO0IB Ha OCHOBI
JKApCbKUX POCIAUH JUIsl JIIKYBaHHS KaHAWUJ03Y CIU30BOi OOOJIOHKH POTOBOT
nopokHuHu. — KBaniikariitna HaykoBa npaiis Ha IIpaBax pyKOMHCY.

Hucepratiss Ha 3100yTTst HoKTOpa (inocodii y ramysi 3Hanb 22 «OxopoHa
3II0POB’s1», 3a cremianbHicTIo 221- CTOMaToIOoTS1.

[TlinrotoBka 3piiicHioBasiack y IBaHO-DpaHKIBCHKOMY  HAI[lOHATHHOMY
MeauuHoMy yHiBepcuteti, MO3 Ykpainu, IBano-®pankiBebk, 2023 pik.

3axucT BIAOYIETbCS Yy pa3oBiid cremiani3oBaHuil BuUeHIM pani  [BaHO-
®paHKIBCHKOTO HAI[IOHAIBHOTO MEIUYHOTO YHIBEPCUTETY.

HMucepraiiitna poOoTa Mmojsira€ B €KCIEPUMEHTAIBHOMY MIKPOOIJIOTTYHOMY
OOTpYHTYBaHHI CTBOPEHHS HOBHX MPOTUTPUOKOBUX 3aCO0IB JJISI CTOMATOJIOTIYHOT
IIPAKTUKU HA OCHOBI BUBYECHHS aHTU(YHTaJbHOI aKTUBHOCTI €KCTPAKTIB JIKAPCHKUX
pociuH Quiopu YKpaiHW Ta TPSHO-apOMATUYHUX POCIHH, a TaKOXK CHHEPTi3MY
IPOTUMIKPOOHOT /i1 €KCTparoBaHMX KOMILIEKCIB O10JIOTIYHO aKTUBHUX PEYOBHH 13
@DIIyKOHA30JI0M BIJHOCHO CYYaCHUX Aa30JIOPE3UCTEHTHUX IITaMiB TPHUOIB pOAy
Candida, BumineHuX BiJ TAI€HTIB 13 KaHIWIO30M CIU30BOi OOOJIOHKH POTOBOI
OPOKHUHH.

O0’exTaMM HOCHIIHKEHHS BIAMOBIAHO 10 BU3HAYEHOI METH Ta IOCTABJIEHUX
3aBaHb cIykKuian 209 eKCTpakTiB JIKAPCHKUX Ta MPSHO-apOMATUYHUX POCIIHH Ta /6
KIIHIYHHX TaMiB IpixmKronoaionux rpubis poay Candida, BuaineHux Bij HalieHTiB
13 KaHJIUJI030M CIIM30BO1 OO0JIOHKH POTOBOI MOPOKHUHH.

Bukopucrano Mikpo0i0J0Ti9HI METOIM JTOCIIKEHHS: MIKPOCKOIIis, BUIIICHHS
YUCTUX KYJIbTYp APLXKIKOMoaioHux rpubiB poay Candida, izeHTudikarlis KyabTyp
KaHIua 32 OI0XIMIYHMMHM BJIACTUBOCTSMM; BU3HAYEHHS 4yTauMBOCTI mrtamiB Candida
70 MIPOTUTPUOKOBUX AHTHOIOTUKIB Ta CHHTETHYHUX AHTHUMIKOTHKIB; BCTAaHOBJICHHS
MIHIMQJIBHUX (YHTICTATUYHUX 1 (QYHTIOUAHUX KOHLEHTpAid MpPOTUTPUOKOBHX
MpenapariB 1 aHTUCENTUKIB; BU3HAYCHHS MPOTUTPUOKOBOI aKTUBHOCTI POCIUHHUX
EKCTPaKTIB Ta iX MIHIMIbHUX (PYHTICTATUYHUX 1 (YHTIIUIHUX KOHIICHTPAIIii,
BUSIBJICHHSI CHHEPTi3My IPOTHUTPUOKOBOI Jii E€KCTPAKTIB JIKAPCHKUX POCIUH 13

®dnykonazonoMm. CTaTucTUuHy OOpOOKY MaHUX 3A1MCHIOBAIM METOJaMU BapialiitHOi



CTaTUCTUKH 3a JOMOMOTroio  t-kputepito  CTbIOAEHTa, KOpPENALIAHOTO  Ta
OTHO(AKTOPHOTO JUCIIEPCIHHOTO aHami3y i3 BUKOPHCTAHHSM KOMIT FOTEPHOI
nporpamu UTHSCSA ImageTool 2.0 Ta Microsoft Excel 365.

YTO4YHEHO HayKOBi JaHi mpo BuUAOBHMU ckian rpudiB pomy Candida, sxi
BUSBIISIIOTBCS B JJaHWM Yac HA CIIM30BOI OOOJIOHKHM POTOBOI TMOPOKHUHHU
CTOMATOJIOTIYHUX Mali€HTIB (0€3 OPTONMeANYHUX KOHCTPYKIIA Ta y HOCIIB 3HIMHHX
OPTOTICAMYHUX KOHCTPYKIIii) 3 KAaHAWI030M CIIM30BOT 00OJIOHKH POTOBOT IMOPOKHUHA
Ha (OHI CyITyTHHOI COMAaTHYHOI ITATOJIOT1i, 30KpeMa, BTOpHHHOTO cuHapomy lllerpena.

[Tpu Mikpo0610JIOTIYHOMY JOCTIPKEHHI Ma3KIB 13 CJIM30BOi OOOJIOHKH POTOBOL
MOPOKHUHU (SCEH Ta s3MKa) CTOMATOJIOTIYHUX TMAIIEHTIB 0€3 OpPTONEeIUYHUX
KOHCTPYKIIA Ta y HOCIIB 3HIMHUX OPTONEAMYHHMX KOHCTPYKLIM 3 KaHIUI030M
CJIM30BO1 00OJIOHKH POTOBOI NOPOKHUHM Ha (DOH1 CYITyTHBOI COMAaTHYHOI ATOJIOT1i, B
TOMYy 4YHCHl 13 BTOpuHHUM cuHjapomoMm lllerpena (B ocHoBHOMY Ha (oHI
PEBMATOIAHOTO apTPUTY) BUAIECHO Ta ifeHTHU(]IKOBaHO 76 ImTaMiB TpubiB poay
Candida. BcraHoBjieHO, 110 Ha CHOT'OIHIIIHIA ACHb CEPEl YCIX 130JIMTIB KaHAMI, SKi
BUJIUIIOTHCS BiJ MAIIIEHTIB 13 KAHUI030M CIIM30BOi 000JIOHKH POTOBOI MMOPOKHUHU Ha
¢oHI CymyTHBROI COMATHUYHOI MAaTOJOTii, Oe33amepedHo mepeBakaroTh mTamu C.
albicans — 72,5+0,88 %. Ha ¢omni cynyraboro BropunHoro cuuapomy Illerpena C.
albicans 306epirae 3a co000 4YiJIbHY MO3UIII0, X0Y HA JOCTOBIPHO HW)KYOMY PiBHI
(56,0£1,98 %, p<0,01). Cepen Bumie Candida non-albicans mnepeBaxarots C.
lusitaniae (16,0+1,47 %) i C. kefyr (12,0+1,30 %). OxpeMi BHIU APIXKIKOITOMIOHIX
rpu6iB, 30kpema C. lusitaniae, C. lipolytica, Cryptococcus laurentii, BusiBicHi Ha
CIIM30BiH 00OJIOHIT POTOBOT MOPOKHUHU Y TAIIEHTIB 13 cuHApoMoM [llerpena Brepiie.
MacuBHICTh KOJOHI3aII1 KaHIUIaMH CIIM30BOi 000JIOHKH s13uKa marieHTiB (3,95+0,45
lg KYO/mn) na ¢oni cynmytHeoro cunapomy lllerpena € BuUIOI0, TOPIBHSHO 3
koJoHnizatiero siceH (1,48+0,46 1g KYO/mm, p<0,01).

Kninigai mramu Candida Spp., BHIOiICHI BiJi CTOMATOJOTIYHMX MAIlIEHTIB 13
kauaauno3oM COPII, mepeBipeHo HA YYTIUBICTH A0 MPOTUTPUOKOBUX TIpEMapariB, sSKi
€ JOCTyMHUMHU ChOTOAHI B YKpaini. TecTyBaHHS BHUKOHAHO KJIACHYHUM JHCKO-
audysiitauM  TectoM, 3a gomomoror cuctemu ATB FUNGUS 3 (bioMerieux,

@paHiiis), TaKOK MIKPOMETOAOM CEpIHHUX pO3BelEHb. [HTeprpeTalliio pe3ynbTariB



npoBoawnu  BignoBinHo 10 kputepiiB EUCAST (European Committee on
Antimicrobial Susceptibility Testing), Version 10.0, 2020-02-04.

Ha ocHOBI 5naGopaTOpHMX HOCHIIKEHb BCTAHOBJICHO, IO Cy4YacHl KIIIHIYHI
IITaMHU KaHJUJ, BUIUICHI BiJl TAII€HTIB 13 KAaHAUJ030M CIU30BOi 0OO0JIOHKH POTOBOI
MIOPOKHUHH, SIK TIPABHUIIO, XapaKTEPU3YIOTHCS TMOJIPE3UCTCHTHICTIO JI0 TOJIEHIB Ta
CUHTETUYHUX aHTUMIKOTHUKIB (1Mi7a3011iB, TPia30JiB, aligamiHiB, OIyIUTO3UHY): Bl
85,4 % 1o 92,6 % 130514TiB BOJIO/IIIOTh PE3UCTEHTHICTIO JI0 MpEnapariB sIK MiHIMyM 3
pI3HUX XIMIYHUX TpyI. Pe3ucrentHicTh 10 DiykoHa3oumy (3a JaHUMHU TECTY CEpIHHUX
po3BezicHb) TposBIsOTE 76,2+1,1 % mramie C. albicans i 70,6£1,3 % mramiB
Candida non-albicans. Yyrnuei mo ®nykonasony mramiB Candida non-albicans
3nebutpmoro Oynu inentudikorai sk C. lipolytica i C. lusitaniae.

[Bonstu Candida albicans xapakTepu3yroOTbCs BUIIMMHU  CEPEAHIMHUU
3HAUYCHHSAMH (YHTICTaTUYHUX 1 (QYHTIOUIHUX KOHIEHTpamid DiyKoHazoly,
nopiBHsHO 3 i3osaTamm Candida non-albicans. BceranoBiieHo, 1mo mpu KaHIUmI03i
poroBoi nmopoxxkuuuu 61,9+1,2 % i3omatie Candida albicans i 58,8+1,5 % i30sTiB
Candida non-albicans xapakTepu3ylOTbCs HHU3bKUM pIBHEM PE3MCTEHTHOCTI 0
®dnykonazony (MIC 4-50 mxr/mo). s 23,8+1,1 % kniniuaux i3omstiB C. albicans i
17,6+1,1 % mramie Candida non-albicans BmactuBuii BHCOKHI pIBEHb
pesuctentHocTi 10 Onykonazony (MIC > 100Mkr/mo).

CyyacHi KJIIHIYHI IITaMU KaHJIWUJ BIJl CTOMATOJOTIYHMX TMAIlE€HTIB (SIK
a30JI0YYTJIMBI, TaK 1 a30JIOPE3UCTCHTHI) MPOSABJSIOTH JOCTATHIO YYTJIMBICTH [0
aHTUcenTUYHUX 3aco0iB Jlekacany 1 XIIOPreKCHUAHMHY, SIKa PEECTPYEThCS NpHU
niara3oHi po3BefeHb anTucenTrukiB Bif 1:40 mo 1:160. AHTHKaHIU03HA AaKTUBHICTD
odinuHaneHOro (hirozaco0y CtomMaTOo(IT 3HAYHO MOCTYNMAETHCS AHTHCENTUKAM, a Y
npenapary PoTokaH B3aranii BiICYyTHS.

BpaxoByroun BHCOKHI PiBEHb PE3UCTEHTHOCTI CyYaCHHX KJIIHIYHUX IITaMiB
KaHJWJ, BWJIUICHUX BIJ CTOMATOJIOTIYHMX MAaIl€EHTIB 13 KaHAWUJIO30M CJIH30BOI1
000JIOHKH POTOBOI1 MOPOKHUHU, JI0 KIACUYHUX MPOTUTPUOKOBUX AHTHOIOTHKIB Ta
CHHTCTHYHHX AaHTUMIKOTHKIB, BHUKOHAHO TIEPBUHHHN CKpUHIHT 166 BOIHO-
€TaHOJIBHUX EKCTPAKTIB 13 P13HUX YacTHH (KBITIB, JIMCTKIB, TPaBU, KOPEHIB, IIJIO/IIB)

JIKapChbKUX pociauH (uopu VYKpaiHM Ta MNPSAHO-apOMATUYHUX POCIHUH Ha



aHTU(YHTAIbHY aKTUBHICTh. B 1i10My mpsiMy NpOTHUTpHOKOBY aKTUBHICTH BIAHOCHO
mramy C. albicans mposiunu 108 ekcrpakrti i3 166 gocmimkenux (65,1+0,29 %), 3
Hux 30 ekctpaktiB (18,1+0,23 %) BUSBUIMCH BUCOKOAKTUBHUMHM (J1aMETpU 30H
3aTpuMKH pocTy >10 MMm). [IpoTrrprOKoBY akTUBHICTE BiqHOCHO mTamy C. tropicalis
nposiBuiii Jmmie 60 excrpakTiB 13 166 nmocmimxenux (36,1+0,29 %), 3 HUX
BUCOKOakTUBHUMHU Oy 11 excrpakris (6,6+0,15 %).

BimHocHO OCHOBHOTO 30yJHHMKA KaHIWUI03Y CIM30BOI OOOJOHKH POTOBOI
nopoxxuuuu C. albicans nporurpudkosa mist y 17 i3 166 mporectoBanux (10,2+0,18
%) eKCTpakTiB JiKapchkux pociuH Ha 90 % eraHOnl MNpOSBISETHCA HA PIBHI
aHTucenTUYHOro 3acody [lekacan 1 me y 29 ekcrpaktiB (17,5+£0,23 %) m0ocTOBIpHO
(p<0,01) nepeBaxkae akTUBHICTH OdinHHATBHOTO (hiTo3aco0y Ctomarodit. BiqHocHO
C. tropicalis y 25 pocnmuaaux ekcrpaktis (15,1+0,22 %) nporurpuOkoBa nis Oyna
BUlol0, HK y CromMarodiry, ajge MOCTymnajgacs aKTHUBHOCTI AHTUCENTUKIB — SK
XnoprecuauHy, Tak 1 Jlekacany.

BcranoBieHo BHUCOKY MPOTUMIKPOOHY aKTUBHICTh BIJTHOCHO
aszonmopesuctentnux 1mramiB C. albicans i Candida non-albicans opanbHOro
MOXO/DKEHHSI €KCTPAKTIB PAAY JIKAPCHbKUX POCIUH (KOPEHEBUI THUPJIUYa >KOBTOIO 1
TUPJIMYA JIACTIBHEBOrO, JIEMEXW 3BUYAWHOI, KOPEHIB IepcTaya MNpsSMOCTOSUYOrO,
paHHUKA BY3JyBaTOT0, JIUCTKIB COPOPH SIMOHCHKOI, KBITIB OY3MHU YOPHOT, IEPBOLBITY
BECHSHOI'0, TPaBU AEPEBIIO0 3BHYANHOr0, BEpOEHU JIKApChKOi, XBOIIAa IMOJIbOBOIO,
HOJJOPO’KHUKA KapJIMKOBOT0), a TAKOXK MPSHO-apOMATHUYHUX POCIIUH (TpaBH 4yeOpeLto
MOB3YYOro, IUIOJIB KOpiaHApPY MOCIBHOTO Ta MEPLIO TOCTPOro, KOPU KOPHUYHUKA
IEUJIOHCHKOTO, KOPEHEBUII] KyPKYMH JTOBIrOi Ta IMOUPS JTIKAPCHKOTO), CHPOBHHA SIKUX
€ ¢apmakoneitnoro B Ykpaini (J®Y 2.6). KpiMm Toro, miaTBEpIKEHO BHCOKY
GyHTinMIHY 1 PyHTICTaTHYHY JiF0 CTOCOBHO KiiHiuHMX i30isTiB C. albicans i C. non-
albicans Big cTOMaTOJIOTIYHUX MAIIEHTIB €KCTPAKTIB JUCTKIB J1aBpa 0JaropoaHoro,
IUIOJIIB MYCKaTHUKAa AYXMSHOI'O, TpaBU OypKyHa OLIOr0O, pOJOBHUKA JIKAPCHKOTO 1
repaHi TeMHOi, KOPEHEBHII KYITMHH K1JTbYacTOi, TPAaBU 1 KOPEHIB Mapuiia 3BUYaitHOTO,
KBITIB TJIOJy OJHOMATOYKOBOTO y po3BeAeHHsAX g0 1:640, mo oOrpyHTOBYE
OPUHIIMIIOBY MOXIMBICTB iX 3aCTOCYBaHHS JIJIsi MICIIEBOTO JIIKYBaHHSI KaHIUIO3HUX

ypaxXeHb CIIM30BOT 00OJIOHKH POTOBOT TOPOKHUHHU.



Pinkuii ekcTpakT KopeHeBuIl TUpIndy BaTouHHKoBoro (Gentiana asclepiadea
L.), BurotoBienuii Ha 40 % eTaHOII XapaKTePU3YETHCS BUPAKEHOIO (PYHT1CTATUYHOIO
(y posBemennsx 1:320 — 1:640) i ¢yurinuanoo (y po3seaecHHsx 1:40 — 1:160)
aKTUBHICTIO BigHOCHO opanbHuX i3omsaTiB  Candida non-albicans, mposBisie
¢ynrictatuuny (y po3eneHusax 1:40 — 1:320) aix0 cTOCOBHO C. albicans, y
3B'SI3KY 3 UMM MOXX€ OyTH PEKOMEHIOBAHHM I MICLIEBOTO JIIKYBaHHS KaHIUIO3Y
CJIN30BOi OOOJIOHKU POTOBOI MOPOKHUHHU.

bion0r1yHO aKTUBHI CMOJIYKH JIIKAPCHKUX POCTUH (Giiopu YKpaiHU BOJIOIIOThH
3MIATHICTIO MIABUIYBATH YYTJIUBICTh KJIIHIYHMX IITaMmiB KaHauja ao DiaykoHazomy.
JIOCTOBIpHO TMIATBEP/XKEHO J0303AICKHUA CHHEPri3M aHTHUQYHTaabHOT il 3
dykonazonom st 37 ekctpakriB i3 166 gocmimkenux (22,3+0,25 %) BigaocHo C.
tropicalis Ta 5 excrpakrtiB (3,0+£0,10 %) BimHOCHO C. albicans. Takum umrHOM,
yrepiie IpoJeMOHCTPOBAHO, 1110 Y IITaMiB KaH/IU]l HU3bKUN PIBEHb PE3UCTEHTHOCTI
1o dinykoHaszomy (skuil 3a0e3neuyeThest €QIIOKCHUM MEXaHI3MOM, K Y TeCT-IITaMy
C. tropicalis) y Oingpmiii Mipi migmaeTbes Moaudikaiii Oi0JOTIYHO AKTHBHUMH
CIIOJIYKaMH JIIKAPCHKUX POCIUH, HI’K BUCOKUN PIBEHb PE3UCTEHTHOCTI (y TeCT-IITamy
C. albicans). 3patHicTO miIBUIIYBaTH YyTIAHBICTH 10 DiaykoHa3omy 000X TecT-
IITaMiB BOJIO/ILIA €KCTPAKTH (papMaKOTIEHHUX JTIKAPCHKUX POCIIUH — KBITIB KAJICHIYJIH
JKApChKOi, TPaBH 1 KOPEHIB Mapuia 3BUYAMHOrO, TpaBH 4eOpelo 3BHUYAHOIO, a
TaKOX He(apMaKONEHHUX POCIUH — KBITIB pPyA0€Kii pO3A1IBHOIUCTOT, TUCTKIB ropixa
BOJIOCBKOTO, CJIaHl KCaHTOpIli TOCTIHHOI. Pe3ynbTaTél MpOBEACHUX JOCITIIKECHb
TEOPETUYHO  OOTPYHTOBYIOTH HOBHM  CTpaTeTiUHMNA  HANPSIMOK  TOJOJIAHHS
a30JIOPE3UCTEHTHOCTI KaHIuJ — KoMOiHOBaHe 3acTtocyBaHHs dnykoHazomy 3
MoaudiKaTopaMu Pe3UCTEHTHOCTI MPUPOTHOTO (POCTUHHOTO) MOXOKEHHS.

[IpoBeneni MikpoOIOJOTIYHI JOCHIIKEHHS OOTPYHTYBYIOTh HEOOXIAHICTH
MOJANBIIUX ORI THOOKMX  (HapMaKOTHOCTHYHUX, (apMaKOJOTIYHUX  Ta
TOKCHUKOJIOTTYHUX JIOCJTIJIKEHb BOJHO-ETAHOJIBHUX €KCTPaKTIB pany
HehapMakoOeHHUX POCAHH (TpaBH IMOJMHY 3BHYAHHOTO 1 MOJMHY OOXeE JepeBo,
KOBTITIO TIKOTO, TOPJISTHKY TOB3Yy4O0i, )KaOpir0 3BUYAITHOTO), K1 BOJIOJIIOTh BUCOKOIO
AQHTUKAHJUJ03HOI AaKTHUBHICTIO (HA pIBHI aHTHUCENTHYHHMX 3aco0iB JlekacaH 1

XJOpreKCUAnH) Ta 3aTHICTIO 3MEHIITYBAaTH PE3UCTEHTHICTh KauAua 10 PaykoHa30uy.



Bukonano mikpoOiosioriyuHe OOIPYHTYBAaHHS MEPCHEKTUBHOCTI 1 JOLIIBHOCTI
BUKOPUCTAHHS PIJIKOTO €KCTPAKTy KOPEHEBUIN THUPJIM4Yy BaTouHHKoBOro (Gentiana
asclepiadea L.), surotosienoro Ha 40 % etanouni (1:1) 11t CTBOPEHHS Ha 1OT0 OCHOBI
HOBOTO 3aco0y JJisi MICIIEBOTO JIIKYBaHHSI KaHAMJIO31B CIM30BUX OOOJIOHOK, Y TOMY
YUCJIl POTOBOI MOPOKHUHHU.

TakuM 4nMHOM, pe3yabTaTH MPOBEIECHOTO E€KCIIEPUMEHTAIBHOTO JOCIIHKEHHS
CIIy>KaTb MIKpOO10JOTIYHIM OOTPYHTYBAHHSIM MOKIJIMBOCTI CTBOPEHHSI HOBUX 3ac001B
Ha OCHOBI JIIKAPCHKHUX POCIUH JIJIs JTIIKYBAaHHS KaHIUI03Y CIU30BOi 000JIOHKH POTOBOI
MOPOXKXHUHU. BpoBaKEHHs Y KIIHIYHY TPAKTUKY TaHHUX 3aC001B, & TAKOXX IPUHIIUITY
KOMOIHOBaHO1 XimioTeparnii JO3BOJIUTh MOKPAUTUTH €QEKTUBHICTh JIKyBaHHS
MIKOTUYHUX YPaK€Hb CIIU30BOi 000JIOHKH, 0COOIMBO a30JI0PE3UCTEHTHUMH IITAMaMU
KaHIU/.

Opnep>kaHi B X0/l TOCHIPKEHHSI PEe3yJIbTaTU PO3MIUPIOIOTH ICHYIOU1 YSBICHHS
npo (apMakoJIOTiyHl BJIACTUBOCTI O(PIMUHAIBHUX 1 HEO(QIIMHAIBHUX JIKAPCHKUX
pocauH (uopu VYKpaiHH, a TakoXK MPSHO-apOMATUYHUX POCIUH, JO3BOJIAIOTH
chopMyTFOBaTH HOBI MOKA3H JI0 1X KJITHIYHOTO 3aCTOCYBAHHS.

KuarouoBi ciaoBa: cian3zoBa 000J0HKAa POTOBOI MOPONKHUHH, APIKIHKOMOAIOHI
rpudbu poay Candida, pociaumuHi ekcTpakTd, DaykoHa307, MIKpoOiOM PpOTOBOT
MOPOXKHUHU, TPOTUTPUOKOBI MpemnapaTH, TpPUOKOB1 3aXBOPIOBaHHS MOPOKHUHU POTAa,

KaHAU103, aHTUMIKpOOHA aKTUBHICTh, aHTUMIKPOOHA PE3UCTEHTHICTD.
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The dissertation consists in the experimental microbiological substantiation of
the creation of new antifungal agents for dental practice based on the study of the
antimicrobial activity of medicinal plants extracts from the flora of Ukraine and
aromatic herbs, as well as the synergic interection of the antimicrobial action of the
extracted complexes of biologically active substances with Fluconazole against
modern azole-resistant strains of Candida fungi isolated in patients with oral mucosa
candidiasis.

209 extracts of medicinal and aromatic herbs and 76 clinical strains of Candida
yeast-like fungi isolated from patients with candidiasis served as research objects in
accordance with the defined objective and tasks.

The following microbiological research methods were used: microscopy,
selection of pure cultures of Candida yeast-like fungi, identification of Candida
cultures by biochemical properties; determination of Candida strains sensitivity to
antifungal antibiotics and synthetic antimycotics; determination of minimum
fungistatic and fungicidal concentrations of antifungal agents and antiseptics;
definition of antifungal activity of plant extracts and their minimum fungistatic and
fungicidal concentrations, detection of synergic interection of medicinal plant extracts
antifungal action with Fluconazole.

Statistical data processing was conducted by the methods of variational statistics
using the Student’s t-test, correlation and one factor analysis of variance using
UTHSCSA ImageTool 2.0 and Microsoft Excel 365 computer programs.

The scientific data on the species composition of Candida fungi currently found
on the oral mucosa of patients (without dental dentures and in the carriers of removable
dental dentures) with oral mucosa candidiasis associated with the concomitant somatic
pathology, in particular, secondary Sjogren’s syndrome, were specified.

76 strains of Candida fungi were isolated and identified during the
microbiological examination of swabs from the oral mucosa (gums and tongue) of the
dental patients without dental dentures and the carriers of removable dental dentures
with oral mucosa candidiasis associated with the concomitant somatic pathology,
including secondary Sjogren’s syndrome (mainly on the background of rheumatoid

arthritis). C. albicans strains were determined to predominate undoubtedly among all



Candida isolates in patients with oral mucosa candidiasis associated with the
concomitant somatic pathology. They constituted 72,5+0,88 %. C. albicans retained a
prominent position, although at a significantly lower level, on the background of
concomitant secondary Sjogren’s syndrome (56,0+1,98 %, p<0,01). C. lusitaniae
(16,0+1,47 %) and C. kefyr (12,0+1,30 %) prevailed among Candida non-albicans
species. Certain species of yeast-like fungi, in particular

C. lusitaniae, C. lipolytica, Cryptococcus laurentii were detected on the oral mucousa
in patients with Sjogren’s syndrome for the first time. The massiveness of Candida
colonization of the mucous membrane of the patients’ tongue (3,95+0,45 Ig CFU/ml)
was higher on the background of concomitant Sjogren’s syndrome compared to the
gums colonization (1,48+0,46 Ilg CFU/ml, p<0,01).

Clinical strains of Candida spp. isolated from patients with oral mucosa
candidiasis were tested for sensitivity to antifungal drugs available today in Ukraine.
Testing was performed by means of the classical Kirby-Bauer disk-diffusion method,
using the ATB FUNGUS 3 system (bioMerieux, France), as well as by the two fold
serial dilutions. The results were interpreted according to EUCAST (European
Committee on Antimicrobial Susceptibility Testing) criteria, Version 10.0, 2020-02-
04.

According to laboratory studies, modern clinical strains of Candida isolated
from the patients with oral mucosa candidiasis were found to be usually characterized
by polyresistance to polyenes and synthetic antimycotics (imidazoles, triazoles,
allylamines, Flucytosine): 85,4 % to 92,6 % of isolates had resistance to agents of at
least 3 different chemical groups. 76,2+1,1 % of C. albicans strains and 70,6=+1,3 % of
Candida non-albicans strains showed resistance to Fluconazole (according to the two
fold serial dilution test). Fluconazole-susceptible strains of Candida non-albicans were
mostly identified as C. lipolytica and C. lusitaniae.

Isolates of Candida albicans were characterized by higher average values of
fungistatic and fungicidal concentrations of Fluconazole compared to isolates of
Candida non-albicans. 61,9+1,2 % of Candida albicans isolates and 58,8+1,5 % of
Candida non-albicans isolates were characterized by a low level of resistance to

Fluconazole (MIC 4-50 pg/ml) in case of oral cavity candidiasis. 23,8+1,1 % of



C. albicans clinical isolates and 17,6+1,1 % of Candida non-albicans strains had a high
level of resistance to Fluconazole (MIC > 100ug/ml).

Modern clinical strains of Candida selected from patients (both azole-sensitive
and azole-resistant) showed sufficient sensitivity to antiseptic agents such as Dekasan
and Chlorhexidine, which was registered in the range of antiseptic dilutions from 1:40
to 1:160. The anti-candidal activity of the officinal phytopreparation Stomatophyt was
significantly inferior to antiseptics, and Rotocanum did not show any anti-candidal
activity.

Primary screening for antifungal activity of 166 aqueous-ethanol extracts from
various parts (flowers, leaves, herbs, roots, fruits) of the medicinal flora of Ukraine and
aromatic herbs was conducted taking into account the high level of resistance of
modern clinical Candida strains, selected from dental patients with candidiasis, to
classic antifungal antibiotics and synthetic antimycotics. In general, direct antifungal
activity against the C. albicans strain was demonstrated by 108 extracts from 166
studied ones (65,1+0,29 %), 30 extracts (18,1+0,23 %) were highly active (diameters
of growth retardation zones >10 mm). Only 60 extracts out of 166 studied (36,1+0,29
%) showed antifungal activity against C. tropicalis strain, 11 extracts (6,6+0,15 %)
were highly active.

The antifungal effect of 17 out of 166 studied (10,2+0,18 %) extracts of
medicinal plants in 90 % ethanol was manifested at the level of Dekasan antiseptic
agent and the activity of the officinal phytopreparation Stomatophyt prevailed
significantly (p<0,01) in another 29 extracts (17,5+0,23 %) regarding C. albicans as
the main causative agent of oral mucosa candidiasis. 25 plant extracts (15,1+0,22 %)
had an antifungal effect regarding C. tropicalis higher than that of Stomatophyt, but it
was inferior to the activity of antiseptics, both Chlorhexidine and Dekasan. Extracts of
a number of medicinal plants (rhizomes of Yellow Gentian and Willow Gentian,
Acorus Clamus, roots of Tormentil, Woodland Figwort, leaves of the Chinese Scholar
Tree, flowers of Sambucus Nigra, Cowslip Paigle, herbs of Common Yarrow,
European Verbena, Common Horsetail, Slender Plantain) as well as aromatic herbs
(herbs of Creeping Thyme, fruits of Coriander and Hot Pepper, Ceylon cinnamon bark,

Turmeric and Ginger rhizomes), the raw materials of which are pharmacopoeia in



Ukraine (SPU 2.6), showed high antimicrobial activity against azole-resistant C.
albicans and Candida non-albicans strains of oral origin. In addition, a pronounced
fungicidal and fungistatic effect of extracts of Bay Laurel leaves, Nutmeg Tree fruits,
herbs of White Sweet Clover, Great Burnet, and Mourning Widow, Polygonatum
verticillatum rhizomes, herbs and roots of Agrimonia Eupatoria, flowers of Common
Hawthorn in dilutions up to 1:640 was confirmed regarding clinical isolates of C.
albicans and C. non-albicans from dental patients. This justified the principle
possibility of their use for local treatment of candidal lesions of oral mucosa.

The liquid extract of Gentiana asclepiadea L. rhizomes prepared in 40 % ethanol
is characterized by pronounced fungistatic (in dilutions of 1:320 — 1:640) and
fungicidal (in dilutions of 1:40 — 1:160) activity regarding Candida non-albicans oral
isolates, has a fungistatic effect (in dilutions of 1:40 — 1:320) on C. albicans,
therefore it can be recommended for the local treatment of oral mucosa candidiasis.

Biologically active compounds of medicinal plants of the flora of Ukraine have
the ability to increase the sensitivity of Candida clinical strains to Fluconazole. Dose-
dependent synergism of antifungal action with Fluconazole was reliably confirmed for
37 extracts out of 166 studied (22,3+0,25 %) regarding C. tropicalis and 5 extracts
(3,0+0,10 %) regarding C. albicans. Thus, a low level of resistance to Fluconazole
(provided by an efflux mechanism, as in C. tropicalis test strain) in Candida strains
was demonstrated for the first time to be more susceptible to modification by
biologically active compounds of medicinal plants than a high level of resistance (in
C. albicans test strain). Extracts of pharmacopeial medicinal plants such as Pot
Marigold flowers, Common Agrimony herbs and roots, Common Thyme herbs as well
as non-pharmacopoeial plants such as Greenheaded Coneflower flowers, leaves of
Walnut, thallus of Xanthoria parietina had the ability to increase both test strains
sensitivity to Fluconazole. The results of the performed research theoretically
substantiate a new strategic direction for overcoming Candida azole resistance, namely
the combined use of Fluconazole with modifiers of natural (plant) origin resistance.

The conducted microbiological research substantiates the need for further more
profound pharmacognostic, pharmacological and toxicological studies of aqueous-

ethanol extracts of a number of non-pharmacopoeial plants (herbs of Wormwood,



Artemisia Abrotanum, Tall Crowfoot, Bugleherb, Galeopsis Tetrahit) with high anti-
candidal activity (at the level of such antiseptic agents as Dekasan and Chlorhexidine)
and the ability to reduce candida resistance to Fluconazole.

The future outlook and expediency of using a liquid extract of Gentiana
asclepiadea L. rhizomes prepared in 40% ethanol (1:1) for the creation of a new agent
based on it for the local treatment of candidiasis of the mucous membranes, including
the oral cavity, was microbiologically substantiated.

Thus, the results of the conducted experimental research serve as a
microbiological justification for the possibility of making new means based on
medicinal plants for the treatment of oral mucosa candidiasis. The introduction of these
agents into clinical practice, as well as the principle of combined chemotherapy, will
improve the effectiveness of the treatment of the mucous membrane mycotic lesions,
especially azole-resistant Candida strains.

The results obtained in the course of the research expand the existing ideas about
the pharmacological properties of officinal and non-officinal medicinal plants of the
flora of Ukraine, as well as aromatic herbs, providing an opportunity to formulate new
indications for their clinical use.

Key words: oral mucosa, Candida yeast-like fungi, plant extracts, Fluconazole,
microbiome of the oral cavity, antifungal drugs, fungal diseases of the oral cavity,

candidiasis, antimicrobial activity, antimicrobial resistance.



