UNALANEY Original Article

ﬂ']'sﬂnm‘lwmﬂgwn'mwaLLamﬂnﬂmwmamaauLezmsziaimanamnwaﬁ
suansUlauaa (Trytophol) 1un'1'm'1un'rmsm°ua\1maﬁﬂamﬂammuwaﬁ

” . - c A4 ame fams g w <
Fusund duda’ dlvn Souya® wiwssas Tuden’ SR A" Aawads gulnsiwes’
'advgatiivetwarduiialulad pasvmansiunseu uninetdeuiing
Tsmmemunansemansiunseu Aulvmaniiuniou unninedeuding

Received: April 8, 2022
Revised: May 16, 2022
Accepted: July 28, 2022

unAngs

L“Uai”lﬂam Canc//da spp. Wae Aspergillus spp. ma&mmsmammammauauamaEnmumjasw
21n Azole qummu NNISANY tryptophol Wy fungal quorum sensing molecules wu‘uwm‘m
mamsmmamaﬂ NToLARINEIYIAU maaﬁmmummmﬂmaami tryptophol fidunum
Tumwwqmm%mﬁuamasw ImEJmmﬂmmsﬁ%LUummﬂm‘meUgummnwawmimmﬂamw
VAT tryptophol IumimmmmimmmLﬂ?@iﬂ C. albicans wag A fum/gotus YUANDUAUDY
haY mummamﬂam azole wazAnwiAuufiwaes tryptophol ‘Lummwmummmiawmmﬁmm
v8ud051 C. albicans way A. fumigatus ﬂvummauauamawuumamﬂam azole IuLszjaa“lWIUiumam
mﬂmsmaawamaamia‘umLsuaiw C albicans ey A fum/gotus wmmauauamt@wﬁumamﬂau
Azole wummmmlfumuwuasmamwmmmEJUENLSUEJ (MIC) ¢ asm 2 wag 8 mM muasu ieth
AMLLTNdUIRY tryptophol wmadeuAuluiiume mitochondria veawadinlusuaias laeende
watia MTT Assay wuinfieanandudu 2 uag 4 mm lidufivsie mitochondria veswadinlusuanas
ﬁ%@aamaqmﬁﬁﬁ?ﬁmaéﬁ 113.86+ 9.34 uaw 105.08+13.66 mudsu wazisuduiurowadiiaududu
8 MM ANNTVNAFBUNITANLVBITAAUUY Apoptosis vosgadlnlusuaad meis Ethidium bromide-
Acridine orange staining assay Wuiid 2 way 4 mM umim@ apoptosis aEJ‘Vl 46 uay 40.2%
PINAINU @IUNATUTY 8-64 mM Ln15LAA apoptosis aq‘m 100% HarA1 Relative ratio 89
tryptophol ﬁﬁwmmzﬁuwaﬁlﬂimumaﬁ WUIINTHANI9DNTBITY caspase-8 Way CARD-9 anasfi
arududuves tryptophol 7 2 uaz 4 mM LLauLﬁm%uﬁmmv’ﬁwﬁwaq tryptophol i 8-64 mM
Pnraiild nutanududures tryptophol i 8 mM Dumnududuitansnsadududoldnados
C albicans Waz A. fumigatus mummma‘uauaaLLa“mummaamam Azole Wsigasivadninves Tryptophol

fifiuarion1siin apoptosis veutadlnlusuanas

AdAgy: mesumudduanaiios viulavea wadlWlusuatas anuduiivsiowsad

yva

NOWUSUSTETUIU:

fawuag qulnsinys

AMELITAERSIUNSBU URINeaeNTna
420/6 QUUTIYIN LWATIUNT NFANNY 10400
dula: natthanej.lup@mahidol.ac.th

J Med Health Sci Vol.29 No.2 August 2022




94

In vitro effects of quorum sensing molecules (Tryptophol) on the growth
of antifungal drug-resistant fungi
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Abstract

Human pathogenic fungi such as Candida spp. and Aspergillus spp. have been shown
to increase the frequency of antifungal resistance, especially in the Azole group. The previous
study found that tryptophol, which is classified as fungal quorum sensing molecules (QSMs),
plays a role in fungal growth inhibition. Therefore, in the present study aimed to investigate the
potential of tryptophol to control the growth of both drug susceptibility and Azole resistant
strains of C. albicans and A. fumigatus in vitro, as well as to evaluate the inhibitory concentration
of tryptophol on the cytotoxicity of fibroblast cells. This study results showed that tryptophol
at the Minimum Inhibitory Concentration (MIC) of 2 mM and 8 mM was able to inhibit the growth
of C.albicans and A. fumigatus, respectively. In addition, tryptophol at concentrations of 2 mM
and 4 mM did not cause damage to mitochondria and cytotoxicity after treatment with fibroblast
cells by MTT Assay. The percentage of cell viability was 113.86+9.34% and 105.08+13.66%,
respectively. However, tryptophol at a concentration of 8 mM can produce a cytotoxic effect.
When examining the apoptosis of fibroblast cells using Ethidium Bromide-Acridine Orange Staining
Assay, we found that tryptophol at concentrations of 2 mM and 4 mM was able to induce
fibroblast apoptosis by 46% and 40.2%, respectively. Tryptophol at concentrations of 8 to 64
mM and was able to induce 100% of fibroblast cell apoptosis. Moreover, tryptophol at
concentrations of 2 mM and 4 mM was able to down-regulate the expression of Caspase-8
and CARD-9 genes and to up-regulate the Caspase-8 and CARD-9 genes when treated at
concentrations of 8 to 64 mM. From the results, this study showed that the tryptophol at a
concentration of 8 mM was capable of inhibiting growth both drug susceptibility and Azole
resistant strains of C. albicans and A. fumigatus. However, the utilization of tryptophol is limited
to fibroblast cells in the induction of cell apoptosis.
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mudy dufinnandudu 8-64 mM finsiin
apoptosis agjﬁ 100%

NASANBIVDY Wongsuk T uazAey
(2019 levhnsvaaesmissazvesnsiiadinues
waa A549 91AN1510 tryptophol vadeuRy
\wad A549 finnandudiu 0.25-16 mM tneyinis
Yufl 12 89 48 Falus wudn Sesavnisidinves
wad A549 snd 80 fiemandudumes tryptophol
4-16 mM (12 F3la3) 2-16 mM (24 $2l39) wae
0.5-16 mM (48 31319

AMNNTANBIVB Liu K azAelg (2015)%
laAn¥In15LAn apoptosis ¥adlwaa human
osteosarcoma line (0S-732 cell) U kappa-
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selenocarrageenan ﬁﬂmmwﬁwﬁu 30, 60 Lay
120 pg/ml wazthludousme fluorescent staining
solution fivsznaulude 100 pg/ml AO and
100 pg/ml EB uagganuazwasnglindes
fluorescent microscope Wu31 normal cells 9
wiuthedeadunsinaunsgaeegnsinalieas
early-stage apoptotic cells L%ﬁﬁ%ﬁg‘dﬁ%‘i
crescent-shaped %30 granular agiiilAdva
AwdosTey vesddou AO staining Wloviy
i duresasuazseznalumMs UL
mmumﬁmﬂ early stage apoptotic cells
iy uaﬂmﬂu J39519NUa8 late-stage
apoptotic cells fifinsdonfind EB staining
Tedeavsiaduiidusasiauung diunnsia
Necrotic cells fUsunanwadiazaaneiiiudu
wariinsSeasdunduiiliaiiavefisounen
wansliiutaeadeglunszuiunisaalss
NAIANYINITEVBI Wongsuk T Lag
Ay (2019)® WUINANMULTNTUYBY tryptophol
79308aUIN1TNTINVONTAa lULVINAU 919
osnfnuluwadiiunnsiieti wad A5a9 15
1waa epithelial 99nUon @21 Human fibroblast
Wuwadiavds wagannsAneves Liu K uay
Ay (2015)%
apoptosis
HAUBINITVAADIANNFUNUS U IUsAZ B

vt dunanldlunisgusad

TuwsiazaNUTNTUYeT tryptophol (relative ratio)
fhunsedumadlilusvanad Aaududy
2-64 mM wui fienudutures tryptophol
7i 2 Az 4 mM fnnsuanteanvedy caspase-8
waw CARD-9 anad wagfinmuididiuwes tryptophol
7 8, 16, 32 uaz 64 mM finsuanieenvasdu
caspase-8 uay CARD-9 Lﬁmﬁu
mﬂmiﬁﬂmmiﬂszﬁmm tryptophol
dowadlilusuatand 24 Falus fianadudu
@ﬁuj\‘il,wi 8 MM LwadlinnszuIuNg apoptosis
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dyuna

InnsAnvwavesnisiudades C
albicans wag A. fumigatus YUANDUAUDY
uazviiafosingu Azole wuiiArANudutu
tosiigeiiannsadudato (MIC) ¥ g7l 2 uas
8 MM Aud1U wazileanududusinanun
nadeuaNufivsie mitochondria veswad
Twlusuanad Taen1svin MTT wWuIIAsduduy
2049 tryptophol 71 2 uag 4 mM Lidufivdewwad
warSuduiviowadfinnududu 8 mM uaz
NNITNAADUNIIANEVDUTAGUUU apoptosis
vouadlwWlusuanan 7e3s ethidium bromide-
acridine orange staining assay WUIIAIULTNTU
404 tryptophol #i 8-64 mM fin5tAn apoptosis
9g71 100% LATYINNINTINABUNITUANIDONYDS
B caspase-8 taz CARD-9 #1835 quantitative
reverse transcnpﬁon PCR (RT qPCR) ‘W‘U’Jmmi
LLamaaﬂmmmsJuqumﬂﬁuuwmmwmumm
8 mM Jsnsuanseeanvesduiiiendasiunisaie
YOUTAAFIBNTZUIUNIS apoptosis Inefnun ity
caspase-8 way CARD-9

NneaTlE wuheudiduees tryptophol
7 8 mM Juanududufiamnsaduduie
I§adiasn C albicans wag A fumigatus wiadi
novAuDwazaiinfenIngy azole uidsitasi
U3 tryptophol ffuasionsiin apoptosis U3
waalWlusuanad vilidesdniswaulagfinw
sevaniioliladmansausiuuu Tnsasdosnian
Anwseludnilufinszandunds (invertebrate)
1A C. elegans Wagdn Binseandumes (vertebrate)
Tngldvymaass
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