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The purpose of this study was to investigate theside properties of clinical strains®falbicans, C.glabratand the
effect of Chlorophylliptum solution on their adh&siprocess. The study was carries out on 5 climscddtes ofC. albicansand
5 isolates ofC.glabratataken from patients of the Surgery unit. Adhegigtential of the studied clinical strains of micrganisms
were evaluated by using the standard method diBvil. et al. We used an alcoholic solution dfl@ophylliptum thick extract
as an active agent and 96% ethanol as an additiadyChpharm” corporation, Lviv, Ukraine, No. UA551/02/01 dated October,
31, 2016). The subfungistatic concentrations usdtieé course of our research was % of fungistaticentration of the studied
extract for each type of pathogen. It was foundtbat the subfungistatic concentrations of alcaudlition of Chlorophylliptum
extract did not affect the adhesive propertiesliofaal strains ofC.albicans.In turn, the Chlorophylliptum extract demonstrated
considerable inhibitory effect on the ability ofnital isolates ofC. glabratato adhere to human erythrocytes.

Key words: C.albicans, C. glabrataadhesiveness, Chlorophylliptum.

The work is a fragment of the research project ttof the role of opportunistic and pathogenic atileus agents with
different sensitivity to antimicrobial and antivirdrugs in human pathology”, state registration Nid.18U004456.

Opportunistic fungi of the genus Candida are knaara constituent of the normal microflora of
mucous membranes in the human body. At physiolbgiomeostasis, these opportunistic fungi do not
initiate progression of infectious processes. Havewany immunodeficient condition can lead to the
development of candidiasis. Therefore, nowadaysaakasearchers and clinicians are facing thetemoihs
growing of infectious diseases involving fungi bétgenus Candida. Recently, there have been a mumbe
of reports pointing out the increase in the prevedeof systemic candidiasis. This can be due teted
population immunity, the development of new medinabsive technologies and procedures, expansion
of antibiotic-resistant types of fungi [9].

In the overwhelming majority of cases of candidiage albicanshas been confirmed as an
important pathogen [6]. The main factor determinuigilence of this species is its powerful invasive
activity due to the formation of hyphal tubes, Biog, and the presence of specific cell wall praggil 2].

For the past decade, the global medical commurdly teported the growth of non-albicans
infections caused by the genus Candida, €.gropicalis, C.parapsilosis;.glabrataandC.krusei Among
the species mentione@,.glabrataplays the leading role in the occurrence ratearf-albicans disease.
This pathogen has the same generic name, but mnadigally is different fronC.albicans Findings of
sequence analyses have demonstrated that its ges@hser tdS. cerevisiaand this gives it biological
properties different from other members of the gagbandidal6, 7].

In recent years, there have been a large numbstudfes investigating the virulence factors of
C.glabrataand their impact on the pathogenesis of diseasesed byC.glabrata Vale-Silva and Sanglard
affirm that adhesive capacity is the major viruleffiactor.

The difference in the evolutionary developmentefse two types of microorganisms was reflected
not only in the pathogenesis, but also in sengjtitdé antimycotic agents. For instanég, albicansis
sensitive to azole antifungal compounds, wkilglabratais found to be resistant [8]. During the therapy
with azole compounds, a latent fungal infectiousedse develops and at the same timeCtigéabrata
populations accumulate and penetrate into deepetipsoducing no marked clinical manifestations [6].
This rouses researchers to search for alternatiganm of the therapy, which will not only possess
antimycotic properties, but also will have an effec individual links of pathogenesis [3].

We focus our attention on the alcoholic extradEo€alyptus globulus produced in Ukraine under
the trade name "Chlorophylliptum". The disposalgdinstructions states the medicine may be usetthéor
treatment and prevention of infections cause8taphylococcus aure(&1]. Currently, this herbal extract
is widely used in clinical practice as an antibdateagent [1, 2, 13, 15].

Considering the significant development of resistato antifungal drugs amor@y glabrataand
the prevalence of adhesiveness as their main fatimathogenicity, the development of alternativegs
having fungicidal properties and inhibiting the eadive ability of microorganisms and their
implementation into clinical practice is among thest relevant and promising issues for research [3]
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The purpose of the study was to investigate the adhesive propertieslinical strains of
C.albicans, C.glabratand the effect of Chlorophylliptum solution onithedhesion process.

Materials and methods The study was carries out on 5 clinical isolaie€. albicansand 5
isolates ofC.glabratataken from patients of the Department of Thoraicgery and identified in the
bacteriological laboratory of the Poltava Regio@khical Hospital.

Adhesive potential of the studied clinical strashgicroorganisms were evaluated by using the atand
method of Brillis V.I. et al. Human erythrocyteqkpof the Rh (+) group were used as a universalahfor the
studying adhesive properties [10]. For light micagsy, preparations were stained by Gram method.

Counting was performed on no less than 50 red béaild, including no more than 5 red blood
cells in a field of view. Adhesive properties weraluated by the microbial adhesion index (MAB, the
average number of microbial cells on a single epdfte, which is involved in the adhesive process.
According to the findings obtained, microorganiswere divided into non-adhesiv&Al < 1.75), low-
adhesive (MAI = 1.76-2.5), medium-adhesiAl = 2.51— 4.0) and high-adhesive (MAl 4.1).

We used an alcoholic solution of Chlorophylliptumtk extract as an active agent and 96% ethanol
as an additive (“Halychpharm?” corporation, Lviv, tdine, No. UA / 4551/02/01 dated October, 31, 2016)
In order to determine the subfungistatic conceiunat (SfC) of the preparation relative to the stsadf
microorganisms studied, we determined the fungistaincentrations of the Chlorophylliptum extract,
which were active towards the stains.

The working concentration of the medicine (subfstagic concentrations) used in the course of our
research was % of fungistatic concentration of shelied extract for each type of pathogen. Thus,
Chlorophylliptum extract SfC relative @.albicansvas 0,35 mg/ml, and relative@glabrata— 0,31 mg/ml.

The statistical analysis of the findings obtainedswperformed using the standard software
packages “STATISTICA +" and “Microsoft Excel 2010".

35 Results of the study and
their discussion. According
to the results obtained, MAI of
the clinical strains  of
C.albicanswas 1.4 + 0.22 that,
according to the Brillis
method, indicated their non-
adhesiveness. However, this
index for the isolates of the
speciesC.glabrata exceeded
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C. albicans (n=5) C. glabrata (n=>5) C.albicansMAI in 1.8 times
. . (p <0.05) and was found out
B in the absence of Chlorophylliptum within 2.54 + 0.37 (fig. 1)).
E1n the presence of Chlorophylliptum This is quite logical,

Fig.1 Microbial adhesion indices & .albicansandC.glabrataclinical isolates, M + m (- Since, unlike other representa-
reliability of differences in microbial adhesiordines betweeg.glabrataandC.albicans p <0.05; tjves of the genu@andida, C.
reliability of differences in microbial adhesi indices betwee@.glabrataandC.albicansin glabrata does not form

the presence of Chlorophylliptum taken in subfutagis concentration, p <0.05). ; -
invasive hyphal structures that

retain epithelial tissues and invade them. Instdatiis, theC. glabrataspecies uses adhesion molecules
to bind to the epithelial cells of the macroorgamis
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Fig. 2.Microscopic picture ofC.albicansadhesion properties, stained by Gram method. Miagtion: x100 lens; ocular x 10.
1) - without Chlorophylliptum extract; 2) - in tipeesence of Chlorophylliptum extract taken in sulgigtatic concentrations).
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It was found out that the SfC of alcohol solutidnGhlorophylliptum extract did not affect the
adhesive properties of clinical strainshlbicans as the microbial adhesion index of these path®gen
the presence of the medicine did not significaobignge (fig. 2).

In turn, the Chlorophylliptum extract demonstratedisiderable inhibitory effect on the ability of
clinical isolates oC. glabratato adhere to human erythrocytes. Microbial adhresidex ofCandida spp
in the presence of SfC solution demonstrated tvm-fivop (p <0.05) in comparison with the microbial
adhesion index of. glabratawithout Chlorophylliptum (fig. 3).

Fig. 3. Microscopic picture dE. glabrataadhesion properties, stained by Gram method. Miagtion: x 100 lens; ocular x10.
1) - without Chlorophyllipturmextract; 2) - in the presence of Chlorophylliptuxtract taken in subfungistatic concentrations).

Candida sppare ubiquitous commensals of humans, which ca tiedife-threatening systemic
infections. While almost alLandida sppare relatively closely related members of the ge@uglabrata
is separated phylogenetically [SThat's whythey demonstrate differences in the persistendection
strategies and susceptibility to antifungals [1LBbr examples, i€. glabratg the widely used azoles are
intrinsically less active than i@. albicang15].

Both C. albicansandC. glabratahave large protein families of adhesins. However Als proteins
with theirAgglutinin-like sequences are predominadhesins foC. albicansMoreover, this member of
Candida sppproduces hypha due to expression of hypha-assddathesins Als3 and Hwpl [1&)n the
other handsC. glabratainclude approximately 20 genes, which encode pribgluof adhesinsThe Epa
proteins provide attachment to epithelial cells amakrophages. Additionally, expression of non- Epa
adhesins can mediate attachmenCoglabratato other cell types [4].

Because of this, the results, we have got, demaesttompletely different adhesivenessQof
glabrataandC. albicans.

C. glabratacan serve as an etiological factor of diseaseéhedfmucous membranes (oral cavity,
oesophagus, vagina or urinary tract), as well asceaise severe, life-threatening invasive cand&lias
itself or can cause co-infections along with otBandidaspecies such &3. albicansandC. tropicalis
Therefore, the sensitivity of these microorganisisslated from surgical patients, to Chlorophylipt
extract and the suppression of their adhesion ptiegeunder its influence state new opportunitied a
perspectives in the prevention and treatment ajdlipostoperative complications.

Lo . .

The cllnlcal isolates of. albicansyield to the strains of. glabrataby thelr adhesive propertles
Subfungistatic concentrations of the alcoholic 8ohuof Chlorophylliptum do not affect the adhesive
properties ofC. albicans but reliably inhibit the ability o€. glabrataisolates to attach to the surface of
human erythrocytes.

The study draws interest in further research o thiug as an alternative means to control

candidiasis of different localization.
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BILIVB PO3YUHY XJIPOPLIINTY
HA AJITE3UBHI BJJACTHUBOCTI CANDIDA SPP
AHanbeBa M.M., ®@ayctoBa M.O., CuzoBa J1.M.,
PeBa P.O.
MeToro 1aHOTO OCHIKEHHS OYJIO BHBYCHHS aJ[r€3UBHUX
BiactuBocteit kiiniunnx mramie C.albicans, C. glabratara
eheKTy po3uuHy XJOpOoILIINTYyTa HAa  MOpoIeC

BJIMAAHUE PACTBOPA XJIOPOOUJIVIMIITA
HA AJITE3UBHBIE CBOMCTBA CANDIDA SPP
AnanbeBa M.H., ®aycTtoBa M.A., CuzoBa JI.M.,
Pesa P.A.
Lenbio uccaenoBanust ObUIO M3y4YHTH aAre3HBHbIC
cBoiicTBa knHHYeckux mrammos C.albicans, C.glabrata
anresii. W BIMSHAE Ha HHX pPacTBOpa  XJOPOQUILTHIITA.

Tocnimmkenns npoBoauiiocs Ha 5 kiiniynux izonstsax C. albicans
ta 5izonarax C.glabratg orpumanux Bin HalieHTiB XipypriuHoro
Bigminenusa. KiniHiuHMI MTOTEHIial BUBYEHUX KIIHIYHHAX LITAMIB
MIKpOOPTaHi3MiB  OI[IHIOBaJIM 3a JIOTIOMOTOK  CTaHAapTHOT
metoauku bpimic B.I. Ta iH. Mu BHUKOpHCTamM CIOUPOTOBHI
PO3YHH EKCTPAKTY XJIOPO(ILINTY SIK akTUBHOI pedoBrHH Ta 96%
€TaHoJy B IKOCTI goaaTkoBoi (kopropauis "Tamndadapm”, JIbBiB,
Vkpaina, Ne UA / 4551/02/01 Bix 31 sxoertus 2016 p.).
CyO¢yHricTaTuyHi  KOHIIEHTpallii, BHKOPUCTaHI B  XOJIi
JOCIIJUKEHHS, CTAHOBWIM Y4 (yHricTaTHyHO! KOHIEHTpALii
BUBUYCHOI'O EKCTPAKTY IJIsl KOXKHOTO THIy 30yaHuKa. PesynpraTu.
B pesysbraTi JOCTiKEHh BCTAHOBIICHO, 10 KiiHIYHI mTamu C.
albicans ta C.glabrata Bomominmu pi3HOK YYyTIMBICTIO [0
EKCTPaKTy XJIOpO(UTINTY Ta 3AaTHICTIO 110 anaresii. Tak, mramu C.
albicans susiBwincst HeanresuBHuMH, B To# vac sik C.glabrata
BOJIOJIIM CEpEeJHIMU aAre3MBHUMH BJIACTUBOCTSAMH. Pi3HHUII
iHgekciB iX anaresuBHocTi criamana  1,8. BusBneno, 1o
cyOdyHricTaTH4YHI KOHLIEHTpaLii CHUPTOBOTO PO3YNHY EKCTPAKTY
XJOPOMULIINTY HE BIUIMBAIOTh HA AaAre3WBHI BIIACTHBOCTI
xniniynux mramie  C.albicans V' cBoro depry, eKcTpakT
XJIOPOGULIINTY AEMOHCTPYE 3HAYHUU IHTIOYIOYMI BIUIMB Ha
3matHicTh KiiHiuamx i3omariB C. glabrata aaresysarmcs Ha
eputpouuTtax Jiroguau. Kiiniuni mwramu C. glabratasonoaitots
BUIIMMH aJre3MBHUMH BJIaCTHBOCTsIMH, mopiBHsHO 3 C.albicans.
CnupToBUIl €KCTPAaKT XJIOPOQIINTY JOCTOBIPHO IIPHUTHIYYy€E
snarHicTh 1o aaresii C. glabrata.

Kirouosi cioa: C.albicans,
xJopodiminT.

C. glabrata, aaresis,

Crarts Hagivinuia 6.11.18p.
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HccnenoBanue mpoBOIUIIOCH HA 5 KIIMHUYECKHUX H30JIATaX
C. albicansu 5 usonsrax C.glabratg sbiaeneHHbIX y
MAIMECHTOB XHUPYPTUYECKOrO OTACICHUsS. AAre3HMOHHBIN

[OTEHIMAl  UCCIEAYEMBIX  KIMHHYECKMX  LITaMMOB
MHKPOOPTaHM3MOB  OIICHUBAJIM C  HCIOJb30BAHUEM
cranpapraoro Meroxa Brillis V.. u gpyrme. Mur

HCIOJIB30BAIM CHHPTOBOI PacTBOP TYCTOrO I3KCTpaKTa
XJIOpOoQUIUTHIITA B KaYyeCcTBE aKTHBHOro arcHra u 96%
9TaHoJIa B KayecTse 106aBku (kopropamus «amndadapm»,
JIbBoB, Ykpauna, Ne UA / 4551/02/0%ot 31okTs6pst 2016

roja). CyOdyHrucraTuueckue KOHUEHTPAIUH,
HCMOJIb3yeMble B XOJ€  HAIllero  HCCIIeIOBaHus,
COCTAaBISUIM Y4  (YHTHMCTAaTUYECKOH  KOHIICHTPAIUU

M3YYEHHOTO OKCTPaKTa ISl KKIOTO THIA IAaTOTEHa.
BBIICHIIIOCH, YTO CYO(YHTHCTATHIECKHE KOHICHTPAIIHH
CIIUPTOBOTO pACTBOpA OJKCTPAKTa XJIOPOGHIUTHITA HE
BIIMSIIOT Ha a[I'e3UBHBIC CBOWCTBA KIMHUYECKUX IITAMMOB
C.albicans B cBoro ouepeqp 3KCTpakT XJIOpOGHILIANTA
[POJEMOHCTPHPOBAT  3HAYMTENBHOC  HHIHOMpYOLIee
nefiCTBHe Ha CIOCOOHOCTh KIMHHUYECKHX H30iIToB C.
glabrata anaresupoBarbcsi Ha BPUTPOIUTAX YEIOBEKA.
Knuangeckne mrammer C. glabratao6mamaror 6Gonee
BBICOKHMH aJIr€3WBHBIMH CBOMCTBAMH 10 CPaBHEHHIO C
C.albicans. CouproBoii  3KCTpakT  XJIOpOGHIIAITA
JOCTOBEPHO TMOJAABISIET CHOCOOHOCTh K aaresun C.
glabrata.

KiroueBble clioBa:
anre3ust, XJ0pOPUIITUIT.

C.albicans, C. glabrata,

Penensent [MaBpmirok A.O.



