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Additive effect on biofilm formation of Klebsiella pneumoniae and Candida albicans
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ndgiduiunlagianizeg1egaly WWNMNSN ALY waziUaefidedddaunsainienisunng gy
a | I v av & & = ° .
A3 o9greuela anvarudaang Wudu uidedidunis@neilaedn K pneumoniae way C.
albicans yvagesutuvululasinankdalrinuinsiamusuiululefauleeldaisazarunsasalile
wan lnawSeuiisunisadnsluleflduseninangu K pneumoniae, C. albicans wagngufidvia K.
. . = & ! | o aAa . . i )
pneumoniae, C. albicans @4l 3 NAUUNUINNQUNA K. pneumoniae wag C. albicans 8g3534NU
uiivsunalulelduunnniinguiifivies K. pneumoniae %i5e C. albicans sgeiiadAgy

AanAgy: luleWlay, rauwaan Galudled, waufn woaduau

Abstract

Biofilms are communities of microorganisms that adhere to surfaces and are encased
within extracellular polymeric substances (EPS). They enable microorganisms to survive in
various environments. This research aims to study the synergistic effect of biofilm formation
by K. pneumoniae and C. albicans, which are commonly found in hospitals and possibly cause
several complications, particularly in the immunocompromised hosts such as infants, the
elderly, and patients who require medical devices (respirators or urinary catheters). In this
study, K. pneumoniae and C. albicans were co-cultured on a microplate and examined for
biofilm formation using a crystal violet solution. Comparative analysis was performed between
the biofilm formation of three groups: i) K pneumoniae, ii) C. albicans, and iii) mixed K.
pneumoniae and C. albicans. The results revealed that the group with both K. pneumoniae

74



nsUsEyNIvINsUasiIEUaNAUITYTEAUYIA AN 6
ui 6 ey 2566

and C. albicans showed significantly higher quantities of biofilm than the groups with K

pneumoniae or C. albicans alone.
Keywords: Biofilm, Klebsiella pneumoniae, Candida albicans
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K. pneumoniae o¢lunszna Enterobacteriaceae \unuailisaunsuau fin1sasaualya

uwazliinfioun Jegnnuaseusnlag Carl Friedlander Tud a.a. 1882 InguenlaainlenvesUiei
FeTinanlsavenuan (1). K pneumoniae @nansanulaludsiindon Auuayun) wayuuiuRafll
1970 (QUATAINIINITUNNEY) MADAIUNURIVEIFWTIN WU ABVBY NUAUBINIT kagd1u1TD
unsnszaeidgiiledetuiinnaenaunseualienls Feanunsavinlitinlsaiguuse wWu Jaauiy
masutaangsnau Weruauesdnay Antislunssuaion wasiluduld (2-4) Tuneissuiininu
)~ ] | < . v saa A a & N
ANMIUNsnIEAeE195IA5304 Klebsiella aneiugniainusuusias WeinsinigalasianizgUie
o o § v o ! o aa = v a s o & =t
MeglulsmeuiassyililisnsUlsuasidedings (2) uenainiinisnedivesluleaududunialy
dnunEIULIIIdAYVEY K pneumoniae Failugnisiumuiiiintuseladensuenfigunssay

v N i a & aa a Y o % a ¢ =
g1Auganene lngnuinisinwenuailisenamuaneitesiunisasialuleildudseana 65 G
80% (5) lnevialuudn C albicans Wudesiinuluszuumaiumelawazszuuniafiuenisves
wywdUszan 50% luvagiwesfinalsalulsang1utauinndl 80% e Candida (6) HoNIINNITHA
WBYaYNUUULAEILAD N150Y39UUVBY K pneumoniae kae C. albicans gatninlvinnisasiely
lofldusegnineorandnsilaaudanaliiinnsind e NguLsInIINIAneaunIdwuuLAeIY 1YY
Yo muiudaaniz viauna wazaunsainianisunng Jusu (7)

190 Usea9AY8IN15AT8: WitednwInisaselulefdusiuduves Klebsiella pneumoniae Wag

Candida albicans
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yn1sfnwinisadslulefidurende K pneumoniae S1uautivan 30 aneWug wag C
albicans Sruauviavaa 8 a1ewud devinisdausnanaingUisanlsaeruiaginainsal Aoy
WNEAEAT QWWﬁﬂﬂiﬂiﬂMﬁ%ﬂﬂﬁU uaﬂmﬂfr K. pneumoniae (ATCC 13883; American Type
Culture Collection, Manassas, VA, USA) %Qﬂiﬁﬁuﬁamuam%aau WsAud osenanfansd
WA, 2564 08 W.A. 2566
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1. Biofilm formation
TulefduduguyuauifndudourosgdunidinzinduiuRanauuuiidinwaswuuldddin

¥
= a

%qaﬂﬂﬂﬂammamﬂwama%ﬁ:\;auw%wawﬁqu (EPS) Feusznausiglndusanilse lUsAY uaznsn

Y
aa [

fhaddn (5) Tuneuusudayaalansu (quorum sensing) vhthiidluanaiifunumardlunis
Sudunisdomsszninugad nelurusurdund nduadunigasluinginduiiuiilag i
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2. Klebsiella biofilm-associated molecules
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1. mawIeuiaqdunie

K. pneumoniae (n=30) uag C. albicans (n=8) gnsrusiungulglulsameruiagniasnsel
AzuWEraAns pnasnsalimninends Wislilunsmaseunisaiisluleiidy wazdndonateiudd
mmsaa%miuiaﬂa‘ulé’ﬁﬁqﬂLﬁaﬁﬂwﬂuﬂ”uimaawialﬂ. wenand K pneumoniae (ATCC 13883;
American Type Culture Collection, Manassas, VA, USA) %Qﬂiﬂﬁﬂuﬁ?mmﬂmgﬁﬁau Imm%@ K
pheumoniae %Qm?fawummi Tryptic soy agar (DifcoTM, Becton, NJ, USA) wae C. albicans
%Qm?;sjwummﬁ Sabouraud dextrose agar (SDA; Oxoid Ltd., Basingstoke, Hampshire, England)
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Mgl 37°C lnedeslidupunsuliuyinismeaes

2. nsadsluleWas
UPedunIdngnineunuIsiuniesialy Tryptic soy broth (TSB; DifcoTM, Becton)

warUuiigaumall 37°C daensivgn 200 seuseuniluian 20 Halus nsuneidesdiufuazgnusu
Ay uly TSB 7 0.5 McFarland (Usgunaw 1X10° CFU/mL) K pneumoniae wag C. albicans
Usuanuiduudivzgnidadiuluiman 96 viau (200 PL/vgy) warunfionngil 37°C Wunan 24, 48,
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14 %

72 uay 96 $lus vannsuy Tulefiduazgndenseitinnsgulagldnsdenasazarseiadials
Totam 0.1% (Sigma-Aldrich) 1Jutaan 15 w1l wagdie 3 afideindunugisu Tunisfausina
voslulefid mandideuseniadalleldnazgnasaresensnozdin 30% (Sigma-Aldrich) uazusd
pmgiivieadunan 15 uifineunsinselriessiudnisgandunas (BioTek) inmenaAaL 590
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3. psnadauiuuse

WwIsnuATiBenuiinstisiy ntuihuuaiideivsen3lunenasuudladuiuasneau i
asavaneivsznoudefad 1% lu 1X PBS 9ntumsudladiu 4 sunirazueadiunisiniziaiu
YosuuaTiSouasdas dsaznaaeulnonislduaylalduwuulua 5 %

4. nMsaTeidaya

Anady + Yeflanaiaunasgiu (SE) azgnianlddmsunsiiausdoya uazanuunneing
TENTNNGUALYNATI@UAMTUT A AN 19adi A lag 1571181 ALLYTUTIULUUNI WA 7
(ANOVA) mufign1siasIzsuey Tukey’s
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nnamaaeunisasislulefiduveade K pneumonice $1uru 30 anevug way C
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ms WU We K pneumoniae Tiasslulofiduldunnilanfoanetug KP79 waw C albicans foany
us Enda737 antuidieiders 2 Tudseimtunuindinisadalulefiduainnnd K pneumoniae
Ve C. albicans \fiesetaferngnadifeddayn1ada (p<0.0001) (nwdi 1)
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1.0~ *p< 0.0001
0.8- *p< 0.0001
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i 1 nsassluleilduves K pneumoniae wag/vise C. albicans WaginFnsganiuwkeasi 590
WA

2. NMSNAFBUNSAS19NULUSY
a o A @ adad) Yo o a ' a = A a
nmnegeunsinedniuresdanduisildtunlulunmeaeunisileguesiluuievseiiala
Tuwuaisy nMseaeuilltuseleviannmuaunsavealu s elunISTUAUAISURNILUURILAS
vos8as Jalugnisnesivesnguisuniensinziaiunineniuld anmsvaaeunisaisiluuie
WU K pneumoniae ML@anunvinn1snageutuaunsaduiumlIsulanzuuRwadvesdadla
lyraunsaNaiunNIsnIZAnTuld (e 2)

Negative positive

i 2 MsnaaeunisiiegrasiiuiuIglagIsnmegeunisineiniuvesdan
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dyUuazaiusenansive
INNANITNAABINYTINTBY TIUAUVBY K. pneumoniae wag C. albicans YliAAN1S
a51sluleWaulauinnin K pneumoniae \fivseg1sifgieg1eiidodiagynisada nisasluledian
gj = \'LQJ =

193 K. pneumoniae 3usuanmsBanmeiuialagldfiuie duiuisdnasounsiguasiiaiuie
Fe91nuan1snaananudn K pneumoniae vuiiiluuie Taodufiuusevdad 3 dadu mannose
resistance Maiiuuslualunsvedeveaiinansenu Feuuluadulianaiaiaddnldidud
fudsnsudedulunsmaaeumanefisvesiiaue seiilesnnfuuie wanevin deoinuauly
aadlunmeaeunmsinizinturesdad wiluaazannsoutstususiuiiiuivesdadieduiuiy
Wibvesuaiise AsilonsaaviedudinnnizinturesdaduazuuaiiGelnenisdatuufduiug
sewinmuilusuasBad msAuusuludlunsiinsed dusmuauifiensaaeuiinsinig
Aafutusimzdensduiiendefiuuiondeld anmsAnwideunii (12) wuiilulefiduarunse
noliiAnlsanagiliiinnsasegesnisfnidouubdu vonandululefdudsiliidanusos
Uftuzuazimnuannsalunmsvauidsssyuugiduiuveslead dsdsnalififinanuvyestisnn
Tums3nwn msegsmiuvesaneus K pneumoniae waz C. albicans Tululefldududsiiunina
Hudiesluaanuweiuna ilesnnannsaluinzindugunsainsnsunme wu aeautiaas vie
Paemela vioasaruvaoniden uardedudululefidy Wodenelsavsassiiefuiululefidy
srufuarannsainaiaiugrstusenisislse fege liud nisfndemaiudaaneiifadestu
angan (CAUTIS) uaslsavandniauiiiendasiuiniosdiensla (VAP) waznshosiosnduqadn
Tneiinazuanseuiunusemsiugalniiiutudediousvlulefdufiinanidogatneiingen
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o & s a = a a ~ ° v a ) oA g & Y
JndudoadinsfnwiiniAmievinaudilafeadunalniiiluiugiuvesnisnediias
Ufduriusanelululefidy Klebsiella-Candida Avuinmtlusutienainlugnmsusvusnagnsly
msdasnutazsnwlsadndaineitasnululeNduinanntalsawantse by
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