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Busunsrefedin adeen Tuuamenisinwiisiia desniBengnineglundugaiilen dud
anuazAmgwadal F9oRiinatuAewethedeudege Wy engulnddu snduelea uazengy
wleluuaudy asmosuwudadduana sdavsulawea iuasuunveladyiegiiindnldandnd
Tnefinsunuindnademssudinisatguentenielses swideddilingusrasdiileAnyinanes
vUlawoasensLiyvondesfinelsauuugnau (systemic mycosis) Tas@nwnstiudaveaton
Histoplasma capsulatum, Talaromyces marneffei, Aspergillus fumigatus, Cryptococcus
neoformans, Candida parapsilosis Way Lodderomyces elongisporus WUIHAIAIIULTUUY
fitiosiianiianunsadudades (MIO) degil 6.25, 3.12, 25, 3.12, 125 uay 12.5 mM wagilen
mmLsﬁmﬁuﬁﬁaaﬁqﬂﬁmmﬁa@hL%vaiﬂ (MFQ) 151’@&4"17‘1' 50, 3.12, 50, 6.25, 25 wag 25 mM Aua1eu
thanududuvewiulaneail 3.12 wag 31.2 mM (10 Wiwedr1 MIC) uwadeuaaLdufiude
waduziSelonwia A549 laen3iau Trypan blue Wuiwad A549 fiSouavaeinissentinveswas
97 98.94 uay 1.09 Awddy vhnsmageunEIduiivsio mitochondria veawad A549 Tngende
mafla MTT assay wui1 ffovazvesnisiidinveawadesfisosay 66.3122.91 uay 6.300.28
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The potential role of fungal Quorum-sensing, Tryptophol, in human
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Abstract

Tryptophol, a quorum-sensing molecule (QSM), is a secondary metabolite secreted from
yeast. Recent studies have suggested anti-fungal activity against pathogenic fungi. This study
aims to determine the activity of tryptophol against the growth of invasive pathogenic fungi,
including Histoplasma capsulatum, Talaromyces marneffei, Aspergillus fumigatus, Cryptococcus
neoformans, Candida parapsilosis, and Lodderomyces elongisporus and to study the cytotoxicity
on A549 lung cancer cells. The lowest MIC and MFC values of H. capsulatum, T. marneffei,
A. fumigatus, C. neoformans, C. parapsilosis, and L. elogisporus were MIC 6.25, 3.12, 25, 3.12,
12.5,and 12.5 mM and MFC 50, 3.12, 50, 6.25, 25, and 25 mM, respectively. The cytotoxic effect
of tryptophol on A549 cells at the concentration of 3.12 and 31.2 mM for 24 h were determined.
Cell viability was 98.94% and decreased to 1.09% after treated with a higher concentration of
tryptophol, as determined by using trypan blue staining. Percentage of cell cytotoxicity was
66.31+2.91 and 6.30+0.28% in 3.21 mM and 31.2 mM (10 folds of MIC) of Tryptophol, respectively,
which determined using MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
assay. The induction of cell apoptosis by tryptophol, was determined using acridine orange-ethidium
bromide (AO/EB) staining and examined under fluorescence microscope. The results showed
that tryptophol exhibited anti-fungal properties, although it induced A549 cell cytotoxicity and
apoptosis by 11% and 939%, respectively.
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1.1 MsSEaEas

WnzEsTenageus 6 YiaULeIMS
Potato Dextrose Agar (PDA) dwuidesiazih
LUl 25°C 3-7 Su wazdmSuBamiluuui
37°C 2-3 Tu mﬂﬁ?u%ﬂqaﬂsuﬁmaaL‘??aﬁmmi@
anwugndugIwIneT lnen1sgdnuasves
Taladluuemnsiasaide dnvarvoassiuas
avasnglindesganssmdl

1.2 MsnadaumAtanuitiudusigai
mmsné’ug'amsm%m,%au%asﬂ (minimal
inhibitory concentration: MIC) wazA31y
Wudusrgafiauisagingas (minimum
fungicidal concentration: MFC)

nadgounulfesd e arans
nsUlenea 1ne75 micro broth dilution technique
Tu 96 well plate f2835u195511489 CLSI
M38-A2 document?? figw1An minimum
inhibitory concentrations (MICs) lagl4ans
naaeu 2 vila Aeansnsulnmlea AUULgY 0.20-
100 mM Wag voriconazole 0.2-100 pg/ml lag
N53099E58801M1s RPMI 1640 uayl¥ide
nagouRnILTNTY 0.5-5x10° Wwad/mau vl
Uufl 37°C 2-3 Ju vhnserura MICs Taewdieu
fuviaNe1vng RPMI 1640 wazihansainvauilla
U MEAAIULEIMNS PDA uiniluy dmduides
gzl ULl 25°C 3-7 Yu wazdmsudasinluva
71 37°C 2-3 %u Lﬁal,ﬁ'ﬁyal,a'%zﬁaﬁﬂmémmam MFC
Tnglvinquitlifimsiasayvestealadl Wuvauddian
arududuiitiosfigafiannsnsnitiosld

2. nMsnadaugnaANuTufivuasEns
n3ulavlea Aewadunsslanuiia A549

ansnaaeuily fio vaUlaveaiinudadu

o o ¥ - &
AUpyNANNFINT0IUTINTTAIYVBATBT (MIC)

q
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fiumeaeu tagldaududuil 3.12 way
31.2 mM (10 wi1wesA1 MIC), voriconazole
100 pg/ml InegthumegeunsiluwaduziSaleon
wiln A549 Tnevnnagouswelli

2.1 ASANEINTTTONTINVOSLTAA LAY
nsfauwadilu [wadneaae Trypan blue

uua1snsUlanea war Voriconazole
nnaeUTILTUWAS A549 2x10° cell/flask 71 37°C,
5%CO, e 24 Falug mmﬁuﬁwlﬂdwgﬂ
anuzvoLead Meldnaasqanssadiniingu
wuulduas (invert light microscope) antiuth
\wadN trypsinization iledeuguadidu wadnne
lnun1989u0Y trypan blue waztuigaduu
hemacytometer

2.2 Anwn1s8IINAINNITNAGBUANY
Wuiurawadfaeds MTT assay

Anwmnulufivse mitochondria ¥4
waduzisalen alln A549 lagUszyndainnis
Ainw1ve9 Baygar T. wazAmuz™ lawerduivaina
MTT assay vhmsuensvisUlaneauay Voriconazole
nadgauTINAULgaa A549 5x10° cells/well
(96-well plate) Wurian 24 Falua antudive
ansazane MTT fienandudu 5 me/ml 10 ulvell
wailuvu 37°C, 5%CO, 2 Falua ndaandy
Uqumsmma"LwaumLmem DMSO 150 pl/well
ldig 15 wiuy plate shaker wazgAans
Tuvqu 100 plwell eluldly 96-well plate
Sulmd wazthlUieszdusunansadid didin
fen1sindIn1sgAnduLasil 540 nm way
microplate reader udthlUliasevideyasosas
vpansiaInveeas (cell viability)

2.3 Anwn15dAINAINNTNAFIUAIY
WuRusaiwad Insnisdenlulnnrouniefeis
Cyto painter mitogreen indicator reagent

staining assay

vuansvnsulavealas Voriconazole
nageuTIAUaa A549 5x10° cells/well (Ju
nan 24 Halus (24-well plate) AiAunauiinigld
Wiy coverslip sterile w119 10 3. mmi’ugm
9IMI5LNN80N 1ANaD 100 pl wazlAuans
Mitogreen indicator reagent 100 pl Wluvud
37°C, 5%CO, 1 Emim mﬂuummiawmaaaﬂ
LazasTIsemsIasLTad AU coverslip
asvuialad wiildesneldndesqanssa
Wgeaisalyus (fluorescent microscope)

2.4 ANYINTITANYVDILYAE LU
apoptosis #A2875 Ethidium bromide- Acridine
orange staining assay”

yua1snivlaveawas Voriconazole
nageuUITULad A549 2x10° cell/flask (Ju
nan 24 Falus ntuthly trypsinize cell uda
Ungnouwag 20 ul wandudden AO/EB 2 ul
Soasurualaniazlnme coverslip wagiiludes
neldndesganssatngeaisaius (fluorescent

microscope)

NAN1SANYA

1. .nmsAnenavavisUlnnaanans
Lﬁ)%cy,%mL%aiﬂﬁaiiﬂLLuugniqu

Mnnsngeuaalventes1veEns
n3uUlnneawag Voriconazole 1ne35 micro broth
dilution technique Tu 96 well plate #2875
UIMTFIUVDY CLSI M38-A2 document Wiemen
minimum inhibitory concentrations (MICs) 210
mMssruran1snaaawililda MIC fmisedl 1
(Table 1)
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Table 1 Anti-fungal susceptibility tests of Tryptophol and Voriconazole against common invasive
fungal pathogens in Thailand.

Tryptophol (mM) Voriconazole (ug/ml)
Common invasive fungal pathogen

MIC MFC MIC MFC
Aspersgillus fumigatus 25 50 <0.195 <0.195
Lodderomyces elongisporus 12.5 25 <0.195 <0.195
Cryptococcus neoformans 3.12 6.25 0.391 0.391
Histoplasma capsulatum 6.25 50 0.781 0.781
Candida parapsilosis 12.5 25 <0.195 12.5
Taralomyces marneffei 3.12 3.12 6.25 6.25

2. msnageugnsanuluivrasans  Adwwene 20X waznan1ssantinvauad lne
n3ulavea dalwasunSslanviin A549 nsfauwadidu wadniadae Trypan blue

2.1 wanNMsAnwIAnYMTTenTas  funTimiuaagaudiunan 24 4lae fuang
uzi3eUanuiin A549 Windosqavssriuuulduas  lugudl 1 (Figure 1) wags1sil 2 (Table 2)

Table 2 Percentage of A549 cell viability and dead cells after incubation with tryptophol or
voriconazole for 24 hours

Tryptophol (mM) %Viable cells %Dead cells
3.12 98.94 1.06
31.2 1.09 98.91
Voriconazole 100 pg/ml 96.74 3.26

TOH 3.12 mM CTOH32mM Voriconazole

Cell control ) DMSO 50%
Figure 1 Cell morphology of A549 cells after incubation with Tryptophol or Voriconazole for

24 hours under a light microscope at 20x magnification.
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2.2 NA’INNISANYINISATINAINANS

I3 a 1 3% ad
nagauANUIUNERaLUaan1875 MTT assay
NNSANWINAVRIEITNSUleNeaLaY
Voriconazole NANUINTY 3.12 Lag 31.2 mM,
Voriconazole 100 pg/ml #lglunisnagaeu

120.00

100.00

(%MTT)

-

80.00

60.00

Tanaznsidliesernasad

40.00

20.00

@

0.00 1

cell control 50%DMSO

nsdudanisiasgueaden Auarudufivie
mitochondria YauaauzissUen ¥iin A549 1ng
oAt MTT assay lenasauandlusuil 2
(Figure 2)

ViCZ TOH 3.12 TOH 312

Figure 2 Percentage of A549 cell viability (%MTT) after incubation with Tryptophol or Voriconazole

at various concentrations for 24 hours.

2.3 nan1sANENaNuMLYRYadiSan
siin A549 Taenrsdoululnmauinsenieis
Cyto painter mitogreen indicator reagent
staining assay

MnNsAnYINaYesansnsUlaneanas
Voriconazole fimuidiudu 3.12 uag 31.2 mM,
Voriconazole 100 pg/ml #ildlunisnaaaunis

é’ué’j&miw%@mau%mw fuAmudufiuae
mitochondria ¥aswaanzLSslon viin A549 dou
lulnmoulnsenle3s Cyto painter mitogreen
indicator reagent staining assay Tnglulnpounse
wAndifeaTewuas Wegneldndeagansiay
waoaLsaust lenadauandluzuil 3 (Fisure 3)
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TOH 3.12 mM

TOH 31.2 mM

Voriconazole

Cell control

DMSO 50%

Figure 3 Cell morphology of A549 cells after incubation with Tryptophol or Voriconazole for

24 hours and stained with mitogreen.

2.4 wansznuannnsanenasisUlanea
waz Voriconazole finanududy 3.12 uay
31.2 mM, Vorlconazole 100 pg/ml ldlunns
wwaaummummimimmmLﬁaa'ﬁ AUNIIANEUDY

waduziSsonsiln A549 WUU apoptosis RaE7d
Ethidium bromide-acridine orange staining
assay LWNARILEAIlUA1S197 3 (Table 3)

Table 3 Percentage of A549 cell viability and apoptotic cells after incubation with Tryptophol

or Voriconazole for 24 hours

Tryptophol (mM)

%Apoptotic cells

TOH 3.12 mM
TOH 31.2 mM
Voriconazole 100 pg/ml

11
93
16

aAUTENa

Han1sagaUNIsIAuduiitay
ﬁqﬂﬁmminé’mﬁ'\amﬂﬁqﬂmL%la (MIC) uwag
Araududuiidesiigaiiaunsasindold
(MFC)

N3ANYIUNUINYDIETAIBTURUTIAT
lana ¥ilansulavea somalsyendenuar
BadinelsnkuuINTIU MINMIVAFBUAIAINLLTLTY

Weenaanianusadudade (MIC) wuin nsld
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arsvsulaealunisguginisiasyveaide Aoy
Aenuidntuegetey 3.12 - 12.5 mM uazld

ALY 3.25 - 50 MM Fenusagniaesnelsa
LUUINSIWSIAT maseU LagiilewUseuiiey
flu Voriconazole AMULULTUISNAY 100 ug/ml
= & Y v v & Y]

Fadunrududunldlugrdiuiesludagdu
WU AN TS 6.25 pg/ml Tunsduds
NsLa3ey tasAldanuudy 12.5 ug/ml Tunns

ggeTInelsAkuUINIImLA d@1unsaasula
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Jostuivsulaeasnunsalddufadosls us
FanafiuszanSnmtiosnin Voriconazole 9.8y
g3 Aldill annanismeassiudanainy
\nduvowEulamenad 3.12 mM dadurdiiae
Tumsfudsmansauead uazAUBIEIRETan
9 31.2 mM lumsihlunegeuanufiuiviowad

asanwAuduiwvewsulaveanalvas
wziSelanvila A549

ANWINWULVBUTAAIINNITNAFOU
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