[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

Soeo] i ALV GAFY sladaion 1) oylack V0 o, 50 VFIT Sag 565 (Kb o sle olSiils o St 5y 0uStils alao Il ”V”

ol T (2l SAisS g9y p1 Jojlo ol 9 JoUT Juid-Y (2l38le ST o)

o0 2l Cunilagly ol slow 5

WAV oSBT WA/t 0 WATV0/Y0 15, AT 0/1A idl 5 04&

(il by 53 03,28 Sbar 05 oo Al AL 01 5-Y el Jane 5 K55 05 losle idide 5 4hus
S8 b s ol JWlo s Clgdl cmze g8 Sl o sd e 03 S0 e mlis 5 s ke
Ohla 31 ok 5o Sl (ko ol Oleya 53 Johtie sla sl 5l a8 Jgsley 548 & o Cnslia .ol 1L L
Sl S g5, JSUI s L dslas 58 e 50l 3 S L3 cplple ol odd 5158
A3 S sy LS ese CuSls gl 5l el I 1L WIS

O3 5l eddlazs Lol glaas S oy » VFA0 AT LTS i 1 gl ioe gandlas ol s Sy
Lo sas o planil 1ol (S ool o0 55 015 SV Ol jlay 0 sdiiSamr o oo oSl 515 0 Sl
ST 552083 55l (ladd sl sl plalid Cogr) ST 5 S TS Lo (555 2 CuiS caiitons iulesT 355
e A S 1,5 (UL laas S alad Gl Cg) ITS wml JI g5 nd 5 () Lo og)
bkl Sl s S s el i G S () S 53 5 olgSe JSU) LY 5 Js5le SIS
A el

9> gy LIS ST 510 5 i ol 1olils 40 candllan ol 3 ok Lol SIS &g £ 31 cloazil
el dasley il 5 dpUl JosdY (0 1d) 5l (Sas)lee clile J3la) MIC ks (e 005
ClE (o 53 5 oS Jo3la SIS MIC jslie n 535 0LV pg/ml 5 YV oo pg/ml Co5 Sa
(P=2/0¥Y) Clils s gy (s laline

A edalie gllea 31 JS61 Y 5 Il 548 Coaen 3 g nSum

sty aslie (Jgsle 5 5IS LIS Sasi S (B A else (Jb1 LY ads” Slals

Candida 6u€ LB Enterococcus faecium Staphylococcus aureus
Saccharomyces cerevisiae Candida dubliniensis  albicans

Rhizopus nigricans Aspergillus niger Kluyveromyces marxianus

TN Ol e gabTamme ks
ke b et CopeS Soke L

T 3 Slige dpia e 4l

i elidz 6 it [ 00 S =1
ke oS> o S oSSl o oy
el o Sl Sy

Sl ¢ plid s 5 ol [ 05 51
o el (K e ol o S
Ol

SV S loy Slagl 5 Sj S5 =1
Il Sl

(K 0l o5 ial sl yli o5 S
Ol i Sl Sy psle oS5

*
AKEN5 cad g ol S5 g5 1 e ok 55

Olal (S35 e sle
YA -MATYTOY il VEEAVN£0Y0 1 ny S

E-mail: mehrabanfalahati@yahoo.com

PPNV

sl 3,5 A& | Neurospora crassa
Candida (Candida dubliniensis 5\ 55 laws 3 I st e
S b osi e Mg 55 Candida tropicalis 5 parapsilosis

Lo Sl ey e Ot JSU1 51 e sl ool il

Tehran Univ Med J (TUMJ) 2018 February,;75(11):839-47

http://tumj.tums.ac.ir

b s 5 Ky Oy slosle JSI1 3l s b U1 s

5ol blos 53 s peny 5 Sl p o S 4t o
s3le oyl '3l e 05 e (glos muS ysbay lis abe s b e
G5 F Kl (g hes 0LLS 55 Cab 53 03208 ba
Escherichia coli g\ag SU ol 5 53 575,03 55 G',)U)L@_,} S


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

OLlKas 5 suliluna sisli Ag-

wron ‘J:JJ

OLL B IS il gl 51 gldstlie oy pmns anllas ol
0 e OB 5ledd i LIkl e S g, VTA0
A el O SV Ol jlay 4 siSansl e page ou3lagls
Wgmd s Sl e 3 s Ol (S0 s o
bl (W40 303 0 OLL b TAE il glanl 5 oo 5 Sodesy
Ml Codlssds gt Ol plaly Dle Trvslass
Mo Ol sl ealdad ol oy 31 aS ™0 ddlons Ol ol 55 0 iS4
SIS amd &S lediSsge 5 e MBS Condlasds «
(CHROMagar™, T o5 S 1WA Lo (5355 5 LOT (54503
Ll obal s cide cel VY 51 France)

e O3l Sl el Ohles ) S asel e
3 Sl 0 gl 55 5l ooy L Olaly 5 065 pamasine S
Shls 05 31 055w Sl Sl b bl AT 5 culs,
o A 4 S SV Ol ey 0L SlS 4 stiSanrl o (0ls
Y ) S e sl 05 e 05506 slad ) s Lo
pA S 42|48 (Medicago, Canada) (oo 3L oles
Ofly wsed 4 5 JooS0 Jlew » 4 bge laesls 5 woliin
B Kbl 4 baged e A gy dbg e
s iz O ) (S p ke o2l a5y eaSC2ils

HF o 5 SIS s oYl el b ek ges gl
O3ls €505 Sl s oY ags shaaay A bl L3 S0 ITS 4 U
o b G Of 4y 5wy pY (535 p o a3 V=Y 0 pSIB ) s 3 e
O O T b s saged bl 70 0=Yr S0 ool
boeddeg oY s willS OF oy 2 Y s oS byl
L oS e ladsle s Wl ehn o5 oS S
G s okin0lid IS L i hls o en IS5 Ll
S LS

ST 055 lamme 535 sl plold g i ped e
Ol e KAE 4 SSIYY °C 53 595 93 Sdeas 5 Ldd o3l CES
w b BTes s o s etislul ) 0l ples
G2 2 G 5 Silepallt S biisal 5 S Ssei
(1054380500- Merck, Germany) ,ls. J8T 39585 9yl oo

CAS e S ULl 3 s JSIS 5 e
S o0l S5 sose Sk Sl S Gl S
OSSN 5 5 S o S e V00 Sl i gland 05w
S o 3 Sl Ll s 1y S5 (KUK
e b SL 5l e s OGS IS Olgsa opames
ol 4 jese o8 555805 ) SISl e oS nl Py, e
b L el San ol 0o 3l sl XS e (5,8 s
53 IS Ul 53 855 lagndsn 3l lal &S uS Lt
Ssen 03 5555 S IS JUEl 3 515 5 ks Lid
Tl G5 e sl

wilanw s sladasl ol dsslesals wle Lad sl
s s s S ol 0T VL e Jse Lol aaes
Lol ol bdssle s dasls s b Lol sdaze &Vl
Coale Jdsa bl ke bdssl @ Cuslie (i1 dleds
s 5 ol B SAES (sl 8 12, ) SSailes
LU 5o Oleys 5as 5 ke sk o B L CD4T (lad sl
KIS w558, GsEol g B 3k 5l el
SSdmd Sl pl ol i ot S50 SOL e
ool @B 4 bl 5l s ik ann s LOT o 5l
s S

S Sl JSl s Sl £ 5 S e IS Sl
ol S of Oleys 5 55 e bl 1LAE ba S Law g
5 SUas Cuslie g o SUoys (Jblly 508 3 Ohlew 2l
oo LS calls boaslie 5o sl Sl el e
Ll s 4 e by Tl il 2l g okl Sl
Gl S sladleys 3503 (St (al gl Cunds) Slas
sl 0 o 5 (Sl 355 5 S sl SDsE s r e
LV mg (St JssbSes 0y mg x50 Jysles 55
03 Sy e diSase 35050 Olays sl p Vo mg Sy Js5L S5k
ety

AES Sde 53 5lse 5l pad 250 3 olew s Jlpll
Jes=Y i andlae ool s ‘i"w,_)us;da & Sl oo plall 5l e
2 3es S50 2 Josles 55 ool b s 55 5 olgSa J S0

s S s e S la gy 3l edd I Ll LlS

ARV GAFT 1) oylas VD 0,59 ) FIF Crag sl oK gl olitily o gy ol aloeo


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

AEN sl Lo disS (s o dsilas sl 5 ST uis= Y 3 55fae S

S gl Jsbms 45 (5lpy LS s M27-S3 CLSI 55, bl
L (P13622 Aldrich, Germany) sls J 5l L:-Y 5l Vg + pg/ml
Sl CBlE Bl w a5 L oS5l Do gl v xS
T e Gl B sh 53 oS 5 opl Sl edd sdalive (MIC) A,
M 38y MS gl dess b bl LY 51 b e
A Y pm R B L e e S L Ayl Sl e
Gy chle 5 olS 55 oo il 5o s Soml slacd; s S
3oy B ags LS g Jito 62 03 b ) poas Vo v pg/ml
0ol 53 Celis YEA) LIS 636 2S5l sl SlaS goudl a8
L5 4 100 5955 o 53 S O grili s (Y0 °C
Novaspec II Visible (Spectrophotometer, e 55 53 5 Kol 31 o3zl
Jsb > Pharmacia LKB Biotechnology, Cambridge, England)
Sl LTAO=Ar (555 558 ok o515 0313 i3 5 0T nm 5
R e L R 0
L GLA RPMI 1640 Lases 53 V:¥e 5 V00 Cod 4y O gl g
Cosd PH a2l Olgeas oS 5, Jsd b s Sl S o O (el S
(R6504 Sigma, Germany) (Roswell park memorial institute)
A2l gl V70 ) (gl obelinnts O ol g b A5 33

e IS Y 5 sl 551 MIC 5,83l g
(Becton Dickinson, USA) ls,s b= 47 Lzl glacody Sl
Chle 5 Sa dasles 558 sula 5E Ve pl Ol 45 S eslind
by 5 (655es Do /ATVYO pug/ml chlle UYYA pg/ml
JeY SV e ul Ol 55 J BB J3Y 550 55 5 UG ws
Voo pg/ml cLle U gy pg/ml cble 51 g ga J bl
Ay oy 53 (o see D s

s Lol bSalr den & (55 Ogmelige Vor il
O seilos g Voo pl s RPMI 1640 oo Voo il oo J 28 0 i
RPMI Los Yoo pl o s J8 Ot 5o s wll (g ase
Pl Jz5 Olgea oo Salr oy As wse, 1640
RPMI Lous 10+ il 55l o5 A5 455 0 53 LS iy o
Sde Ogmiliwsn Voo ul 5 LS il g Ltasa el janas 1640
sesls 3 Sl ghy p 4l Y0 e | by S

Lol celu (A 51 a5 @3lIE Y0 °C 55U SSl s 1y Ol e

ot Doy b See B Sl 3l DB oz 2

Tehran Univ Med J (TUMJ) 2018 February,;75(11):839-47

http://tumj.tums.ac.ir

VR

S5 s 3l el L LS slaa S ol sasis
Jlosss sla el lawys Polymerase chain reaction (PCR)
rb.;,\ S5 = 5 (TAG- Copenhagen, Denmark) 1TS4 5 ITS1
Ll YEPD ko 555 » 2llS sl sad 4o | sbay s
(Yeast extract; Y1625 Sigma, (Yeast extract peptone glucose agar)
glucose; G8270 Sigma, peptone; Merck-146447, agar; 101614—
5 o3ls &iS Merck, chloramphenicol; C0378 Sigma, Germany)
olal s (i esls 13 YV OC LSSl s celo YE-EA Sodea
S 3 Deoxyribonucleic acid (DNA) & Cl el S
S osms bl g ol s sl Vs dfw\ DNA JLuxls
e ik b 0yt R Ol b Ol b el
Master Mix (Ampliqon- 1% Jos <55 cpl 4 4se 2 (lila
AV o+ laze \jl AV+A0/4 ITS4+MVITS1+A0/)Y 180301, Denmark)
SJIDNA

O3 e O A S DNA gbow ie 2S5 &) 5o
s S (Peqlab, Germany) JSGlage 5 51 eslinad L 2205
J5 50 PCR Y gz 55585 7Sl g i plnil PCR 551~
Slads 5l sddd sl 5 el (A9539 Sigma, Germany) ST
el 5 JI5 end g PCR SV saes ol ey 1) 5505 51
A58 Jl. | (Bioneer, Daejeon, Korea) &S & 4 Iy LlS glads S

ks S S hasn 2leSa 2l Camles Ogas
Clinical and Laboratory Standards Institute (CLSI) |SS5, »l
Cailsds 5l eds e LlLllS £ 8 6 s, “M27-A3
S el )y e Rl e iSase 5 e A

(C6019 Sigma, Germany) J g5les 5 5SS grul Jgles ags (gl 5
ol lis “M27-A3 CLST S5 5 ol s VYA pg/ml < lals L
(HR-200,  _al&elesl polem 55305 b L Il 550 53
2l s 055 Mettler Toledo Company Columbus, Ohio, USA)
(102952-Merck, 4LeS i) gor fizags 5 oonlio e 03 1l
oS bgse s > JolS ke 5ls 535 &S Sles b Germany)
(Membrane +/YY pm J&e Jad U 55 Joo A3 L1, Jool> b loe
Aol s gl Soul slacs, '(”315 L3 Solutions, China)
Sl Cosear /Y0 ugml U YA chle 5l o8 5,


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

IlSas 5 ol e sl ALY

Loy odd ae; olgda gl S H sy 5V 05 2
B s ol MIC Ol sieas A odos i, Of L3 a5 glasls ol
MIC <= Antifungal combination JSG s, (plul s 5 A a8 S
chle jerls ablue 31 esladd Loy el 58 Ceed
s ST gl e ) a3 s (FICD o (SAiS Ctilas
e 3 S S 3 bagls O3y Hlg b5 (Shals )
Ao SE 5700 (S o <0/0 205 el Oy ol FICT il
T ST 28
SPSS software, version 16 5| eslixwl b laesls fud>5 5 4 525
5 Mann-Whitney U test 5 (IBM SPSS, Armonk, NY, USA)
ol 3L 6ug,,j Oladsl (5 rl;.u'l Paired samples t-test
Slsbas golel Ll 51 P<e/00 (gl sl 5 740 b Sike s
A an $ Lo

Lasl
3 o 2R Sl 4 e Olley i (g0 S
L YVIVEY /Y0 Lol e Kl 5 L VA0V s oS e
S8 dle Y- .,)Jf 05 (A¥0) Ollay iy (opiomen 35
o (/ev/0) R PLI (’J‘?iJ Mz Olles i il
Oblen i Goomen diils (10V/0) Lawgie (3lal Conds
ol 5 (80) W8 as Jlamtud SLLss sy (JAV/0) Slseils
oS Atans (5La, S ) 2 53 L3S o SK5 e 55 Ololew
el gm0 eSS 5 ege I Bl 4
S sl e Co (JAY/0) Olhley min (s Slaes S
Llos g o diSs0 5 e A Cuflasls Ol ol
siS3se 5 e Sl 4 S (IAY) Ohlen ie izees
B LS sl ‘uﬁ@ Sy anxle Ol b luuls
Saols SBae (Sl Sessn SGSl G b  Wng 038 G eas
i 03 DDl i fpmen Mdgr 03 S ah3 1) 5 2B UG
L ki 5 (S35 Sobew a4 Sl any B (AV/0) aslllas
Jboss gaile 5 (V/0) W s Loy (V) il
5 oiS) el gla s pldl 5l ey als (7Y/0) Olayls

Bl il aside SIS glad S g5 adisel g5, » (PCR

OF o3 a8 1y bl Bl wsad 2 glp 5 3 S esliad a5l
I Jo5=T L s dsle 558 MIC Ol e A2 sdalie A3
e S s lede

asdlas bl Jasle S e 5 pslie lad gl
chle Blus cpws gl TlAs s JBLKes s Pelletier
Ay Sl SaS les chle Pl gals Db g @b Sis
Sopbo Sy 3 O 2 Sl eslial L 0T 51 iy slaals 5 s
oo Sase ol EA Gl s B esls iS el LT SIS
Olgsar Az sdalie i, of 55 8 bl Jsl s S 13
Adan S ks gl Sais cble Bl

w opslie Gased by Ceer 3 g0l Conles
Ogpilsn 5 )13 SS il 4 s plonil glay 58
L3S Sy gl s Conle Oga3l Al (6 asa

Cosad 53 J 561 5T 5 Js5les 568 MIC (g 805100 g
300l Olpes &S A eslizal Jlays £l AT L mal slacly S
S¥VY0 pg/ml cble U pg/ml chle 5l Cg e Jsile S
Shorpl s ase; Sl 530 BSOSl (80508 Do
Voo pg/ml clale GAger pg/ml cble 5l sS4 J 501 ey
sH oy 4 o ay ; G U A Cisy Sl s oy (B O soas
H iz, b as 6lsl RPMI 1640 lass 0 pl ) 05w
Akl JHU Y ) g s plede dgsle 5SS
Ol 5 a6l bSals aes 4 (6 e Ogmmibi g Voo pl
Voo pl & Las a5 Cde S Olgew \Y g o
A Lol Ol 4 (6 e O genilos g Voo pl s RPMI 1640 Lases

L 4 8 B0 5o e J 8 Ol |V sy 2 on Ll 5
or Salr G 5 b asi; LOT )3 RPMI 1640 Lasms Yoo pl &
ol &S A5 w5 s LS sl g frass S J 28 Ol ey
Voo pl s LS s s fizess ol enas RPMI 1640 Laes Voo pl
sl 3 sols Slale iy G S pla s 6 e O el s
Kol ppazin 53 gls CBlE S 50y Bl 5 (93 5ee Sl
Doty [ el s Soo e 25 3508 Sl s 5 S
Y0 °C Ll SOl s 1y ol 5 oesls Sl 3 Sd (g, 4ids T=0
w313 O3 s s L 0T el BASVY 51 g 5 asliS

oS ool A:U_T)'\MQ),;@ ey S [l sl

ARV GAFT 1) oylas VD 0,59 ) FIF Crag sl oK gl olitily o gy ol aloeo


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

ALY sl Lo disS (s o dsilas sl 5 ST uis= Y 3 55fae S

9 10 1112 13 14 1516
=

500 bp - ——

PCR 3031 53 slaws 3l o o GISG 57 Ly LS 5 il T b ilS7 1Y JSC5
&g (PTCCS5027) 3 ) ilid il L5 o J 28 O\ O gt Vo0 BP S5le MO 52
b el O 5T O st et LS 2l a5l V0 BNVE Oz VY LY

Son J RS I st 5 LIS ST L ilS

o5l oS polie 5 ol sladisad :Y Jgr

(3550 YA) ST I lilS” i 503 180 050 i Sls )5 (540 g
(O JS2) s (550 53) LIS 5T LS Wil 0

Jsbl =Y 5 Jysles 558 MFC s MIC - Kle 5 03 5dous
MIC90 5 MIC50 .cowl ol andt \ s> L3 olesa
MIC90 5 MIC50 ¢ pg/ml 5 \\ S 5 Jasles 5408
(Y Jsd=) 52 TY e pg/ml J 50 J,...e—\'

S S atilie i sl Ceplie 5 ol ) o L
oSSle (Y Jsdr) Lz (AY/0) Jsiley 55IS a4 pslhe Lakiss
5 UYARA G 53 J561 Y 5 Jssle 508 FICI
e 53 3 08N pg/ml leSas Jpsles 558 MIC S0
Sab g eomen (¥ Jsd=) 34 YEV/44 pg/ml J 401 J:;_é—Y L
0% 5 2leSa Jole SIS MIC islis - Paired samples t-test
MIC . Kls (P=2/0YY) Coils 355 (golsls Soslsl (Camnan

L Cer 53 5 Yoo pg/ml legse bl oY

(4055) 3lass Jgjles 7 5lS CT
EANNSES <0 s
Sl (Cner 53 &LQJJA.! Jsbl Jﬁ;é—Y MIC ,slie O
YA (vvi0) vQvre) S Iy il Mann-Whitney _lol  cpieas (P=4/4+ 0 1) Cbls 3 4m 5 (5 lsbne
5 wlesa dsbl LY MIC Sle o (solsbine caeslss U test
Y(0) - GIS 5T Iy Lts _
(P=v/vvdy) clils S &L‘G;JA'-' J}JLHJ.;)JSMIC u.:.(;l.:ﬂ
Colu A 5l 2l U1 J25-Y 5 Ja5kes 58S MFC 5 MIC 3\ J s
Il Jei-Y MFCT Il Jei-Y MICT Js3kes 58S MFC" Jsskes ks MIC (/) slass $ 8
o3 g * e Fo3 9o * el Fo3 9o * il Fo3 g * ol
TV YYEYAEVOEV /AT FYeeoAes YFY/0A CAYA=0 YANTEYY/EE /\YA-0  Yo/Yaoary TA(/40) ST il
FYeeo\Tee V¥V EYE /Y AT T Vs -y YNAKE2-YaS V=) VAREA-TAN Y(l0) (;zg/j/‘/.g.u’b’
" - Ve - /Yo - DAL - \ AT H LGP R
CBS \YA 0/,56
T\t VETRYY LYY FYeecAve  AYTEYOAVFA  \YAS0 YORFERVAeE fAYASO YE/YARVY/AY gr(1er) ‘s

Lot Oly pg/ml v CLale laes gidoms 5 Lo Sl *

el 8 ploil (J 25 (54655) CBS YA L1505 L oLl 5 ikl 54658 035 8 s s 05y JS laslons !

Tehran Univ Med J (TUMJ) 2018 February,;75(11):839-47

http://tumj.tums.ac.ir

b Sais cbl il T ) Sascsbes chile Blas


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

IlSas 5 ol e sl At

(o gsls &l 9 SK0) Sl A 51 g S 53 5 2lgi J U1 J3-Y 5 J g5k 5 5lS MIC FICI ¥ Jgur

FICI MIC ' MIC ' MiC '

MIC ' (PRCI s &8

lesae JSbl LY s 53 J5l Joe-Y wlesa dasley ils Csod 53 J3les 5 5IS 4 pad Suaslie

(ng/ml) (ng/ml) (ug/ml) (ug/ml) _
e Y g VYA \ psls ST ey Ll
i Y. Avs Y Y pslis ST S bils
s YT Avs ht: 3 polie ST g il
/YA Yo Avs vy ) pslie ST ey Ll
W% TYe Avs R Y pslis Sl S bils
/7 TV Ase ¢ | pslie ST il

CrS S g g oclo )l jasee S, S5l LS 5 5ba IS0
T, Ken s Kosalee Slallas 1 sdelowsay SLMIC .S s
SLMIC wlie o& jsba “OLKes 5 Han adlas
5 Sl Ll s S35 5 58S sy Sl edaliwsa
53 JBbl s Y O3p e gedsilis 5 sy UIS S LLils
e oy o VIVe pgml G oy pg/ml clale (gessdme
sl 5o S5 agh S, il e gl p (6 et
Ly Sos s S RB I Jsbl Jes-Y 0L Kea 5 Chauhan
[ Y SO CRON: W I S PP INY [ WP KV PRt
53 (f8e=00) am 5 LU (gl 2alS 5 sl (Er v pg/ml)
U s sdys J Sl =Y (Vevee=Av e pg/ml) /7-A
5 oliial 35 Sawse 53 sl s Ll e sddedaliv
sline L) ol o3 ,84 Jgbl oY g5 0> DolE romes
Al Sl sl s (S by St

MFC 5 MIC (o3sdos iash opl laanl ulul,
S o LIS 5T 5 iS558 555 5 agSa Jsslar 508
Js3les i8S MFC 5 MIC . 5ke +/0-)YA pg/ml sl $A
S MIC50 X'+ /\A£Y /oo & pg/ml 5 YENVFEYA/AY pg/ml s e
Y 5) Jsls) 58 pg/ml 5V s 4 MIC90

Ml sl s s, 2 OLes 5 Shojaei s s
oSle V/ro pg/ml MIC . Kle oJg3les 5 5lS 5550 3 ooz
S Ty VY pg/ml MIC Gessdsee 5 YE/Y pg/ml MFC

i SScmles chle paxla ) 5l SuScailes clile Bl

5 B Y 8 A 1 s s G55 tass
e S o 2 dle A LSS s of il
B e se Sl ls 4 e Ola Sl el 1 IS
MIC (oo candllas pl laasl luly 38 &0
W UK 50 5 il g8 555 2 e Jl Jes-Y
el EA Sl e (MBS eiSa 50 5 ase Sl s Sl edd
(& Jsd) 59 Ave=YY e pg/ml
ST Ll jases ol 53 15 J 561 s MIC Paulus
sdalsts GLMIC - Sle &S "l 63,8 5158 Yoru pg/ml
5 Sl eSS sy (YoAr pg/ml) SsS rassy s
S S Paulus &S wmil L occele A 5w LIS 5T
Soo U JY O3 e gekiaslls 5 2l Slires
Ll Yoro pg/ml e ssu- s J...:)T:,J/‘ Ll o S
sz b Al e bl J3=Y MIC o35050 1, Ss 5 Kosalec
SoolS VAVe pg/ml G or pg/ml 1y SLal gles )T glass,
(u,,;(“,J/'/.g.b‘Lf) s jases oS Azils Olo (6,505 (gandllas 43 5 s S
s Microsporum gypseum) Ulg 3 e i glacd gloys
3l S L gsbuw MIC ,slis L (Trichophyton mentagrophytes
OLKen 5 Han ™. dzes J561 Lo & elu> 071Y0 pg/ml
Jed=Y (Feee—ters pg/ml) Y-t gl clle S Ws S 5,08

ARV GAFT 1) oylas VD 0,59 ) FIF Crag sl oK gl olitily o gy ol aloeo


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

Ato Majdabadi N. et al.

Cored Tl ml ks 5 sdalesss FICT jislie ulad
a oplle gaises b Gl JSED LY s dasley SIS
O Omemes M3 0L | (Synergism) Ji\}_'el(,.m Al dssles SelS
Sololins L8 (e 53 5 ol Jssley 558 MIC 0l
JeiY 5 Jasbes 558 G a5 (P=2/0 YY) Sl 5
i g Jpsles 5 B A5 1 A s Bl Jsbl
23 g 5 20013 elido Gla il Jlmcpll (P=2/0) 1 0)
23S S ge Ll sy pl 3 Sl gladus

sdalin ol33les 1 JS01 LY 5 siley jslS a5
St 53 5 2l Jasles SIS MIC 3lie Ol romen A2
(P=2/2 YY) Coils 3y s (6 lakine sl

o Sl o b ) e ol e n) i K
ol 55S) Z,6 o sladgsl s 3 )" Olge
Al b B e st Ok 5 (Ja3UsSIRl 5 JassS sl
s 88 L s JSU JY 5 S5 S S
IS 0 AL Jl s Ol (S psle oKl Cgmae "l
Sy psle Ll Culem L a8 A3l e 4E—00-Y e —YVeVY

sl o 1,7-\ ;)'J.v'

References

1. Zhang H, Fauré R, Frangois JM, Blanc PJ, de Billerbeck GM.
Xylosylation as an effective means for reducing yeast growth
inhibition by 2-phenylethanol. J Basic Microbiol 2013;53(9):792-5.

2. Liu P, Cheng Y, Yang M, Liu Y, Chen K, Long CA, et al.
Mechanisms of action for 2-phenylethanol isolated from Kloeckera
apiculata in control of Penicillium molds of citrus fruits. BMC
Microbiol 2014;14:242.

3. Han TL, Tumanov S, Cannon RD, Villas-Boas SG. Metabolic
response of Candida albicans to phenylethyl alcohol under hyphae-
inducing conditions. PLoS One 2013;8(8):e71364.

4. Findri-Gustek S, Petek MJ, Sarajlija H, Mrsi¢ G, Dzepina AM,
Orescanin V. The correlation of the lifestyle and medical conditions
with the vaginal infections and production of 2-phenylethanol. Arch
Gynecol Obstet 2012;286(3):671-82.

5. Lester G. Inhibition of growth, synthesis, and permeability in
neurospora crassa by phenethyl alcohol. J Bacteriol 1965;90(1):29-37.

6. Chauhan NM, Raut JS, Karuppayil SM. A morphogenetic regulatory
role for ethyl alcohol in Candida albicans. Mycoses 2011;54(6):e697-
703.

7. Martins M, Henriques M, Azeredo J, Rocha SM, Coimbra MA,
Oliveira R. Candida species extracellular alcohols: production and
effect in sessile cells. J Basic Microbiol 2010;50 Suppl 1:5S89-97.

8. Egbe NE, Paget CM, Wang H, Ashe MP. Alcohols inhibit translation to
regulate morphogenesis in C. albicans. Fungal Genet Biol 2015;77:50-
60.

Tehran Univ Med J (TUMJ) 2018 February,;75(11):839-47

http://tumj.tums.ac.ir

b ol L o8 osbe OLKes 5 Shojaci MFC Sl
L;wtlm MIC RITERC VI MIC u,:.<.sL:A 4_5‘] Skl DJ\}}VA
Sl ol 45 35 LOT gadlas 5 edianS slis 51 VL S g8
u,:.hj}.i B J..::L ax)lzo S50 axol> B Q}Lb )\ J:JL) Ju‘};da
)l})b. d‘)L‘&;—’ BE J})L‘,{J;}K MIC ($03 3 d>ee u\)&oﬁ 9 Kalkanci
-t pgml bedle godiSsge S Coublssls 4 e
Sl S 3 /Yo pg/ml 50 NY S 54 MIC90 s MICS0 o+/+Y
Vg 558 Siasi 53 eSS S alie 5 edsdes I 5wl
Lo 505 TAY/0 5 b & 503 7AV/0 anlllas ol 53 i
23 B35S s SN (0 Jsdr) Las Jasbe SIS 4 pslis
ladypnl i OLKes 5 Wang dLakshmi (Elfeky ladlas
nShO_]ael Sladlas DL ufeu».h \‘Air...l.:éﬁ J})L@.‘js‘)ls a J"L‘“;-
100 YV (s S pslie sl (O, 5 Zafar Mohamadi
o O] Lezls sl b gaddllas LS TGS 5 YV 0
Egt ) r.\.o J.;JAA.; .vaJL{: J},S ﬂjﬂ 9 u.L.bJL.-. Slalae
o Saslio b g Conbio il & (Gl ome 5 0l LS 500
AL adllas 3550 Coamerr 5 Sl 5 Jysles IS

9. Martins M, Henriques M, Azeredo J, Rocha SM, Coimbra MA,
Oliveira R. Morphogenesis control in Candida albicans and
Candida dubliniensis through signaling molecules produced by
planktonic and biofilm cells. Eukaryot Cell 2007;6(12):2429-36.

10. Campoy S, Adrio JL. Antifungals. Biochem Pharmacol 2017;133:86-
96.

11. Loeftler J, Stevens DA. Antifungal drug resistance. Clin Infect Dis
2003;36(Suppl 1):S31-41.

12.Nguyen Y, Lee A, Fischer G. Management of chronic vulvovaginal
candidiasis: a long term retrospective study. Australas J Dermatol
2017;58(4):¢188-e192.

13.Mendling W, Brasch J, Cornely OA, Effendy I, Friese K, Ginter-
Hanselmayer G, et al. Guideline: vulvovaginal candidosis (AWMF
015/072), S2k (excluding chronic mucocutaneous candidosis).
Mycoses 2015;58 Suppl 1:1-15.

14.Neves NA, Carvalho LP, Lopes AC, Cruz A, Carvalho EM.
Successful treatment of refractory recurrent vaginal candidiasis with
cetirizine plus fluconazole. J Low Genit Tract Dis 2005;9(3):167-70.

15.Nazeri M, Mesdaghinia E, Moraveji SAR, Atabakhshiyan R,
Soleymani F. Prevalence of vulvovaginal candidiasis and frequency
of Candida speices in women referred to gynecology obstetrics
clinic at Kashan-Iran since 2008 to 2010. J Mazandaran Univ Med
Sci 2012;22(86):262-9.

16. Habibian R, Jafarzadeh L, Shahriari K. Investigating the relationship
between recurrent candidiasis with predisposing factors and


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

Synergistic effect of 2-phenylethanol and clotrimazole on vulvovaginal candidiasis A

symptoms of disease. J Shahrekord Univ Med Sci 2013;15(5):38-46.

17.Kavanagh K, editor. Medical Mycology: Cellular and Molecular
Techniques. 1* ed. Chichester: John Wiley and Sons; 2006. P. 159-
64.

18. Clinical and Laboratory Standards Institute (CLSI). Reference
method for broth dilution antifungal susceptibility testing of yeasts:
approved standard. 3 ed. CLSI document M27-A3. Wayne, PA:
Clinical and Laboratory Standards Institute; 2008.

19.Clément M, Tremblay J, Lange M, Thibodeau J, Belhumeur P.
Whey-derived free fatty acids suppress the germination of Candida
albicans in vitro. FEMS Yeast Res 2007;7(2):276-85.

20. Paulus W. Microbicides for the Protection of Materials: a Handbook.
1% ed. Netherlands Dordrecht: Springer; 2012. P. 449-51.

21.Zentz LC. Math for Pharmacy Technicians. 1% ed. Sudbury: Jones
and Bartlett Publishers; 2010. P. 37-52.

22.Pelletier R, Peter J, Antin C, Gonzalez C, Wood L, Walsh TJ.
Emergence of resistance of Candida albicans to clotrimazole in
human immunodeficiency virus-infected children: in vitro and
clinical correlations. J Clin Microbiol 2000;38(4):1563-8.

23.Emst EJ, Rogers PD, editors. Antifungal agents: methods and
protocols. 1% ed. New Jersey: Humana Press; 2005. P. 143-52.

24.Kosalec I, Segvic Klaric M, Pepeljnjak S. Antifungal activity of 2-
phenylethanol and levomenthol against molds from indoor air and
damp dwellings. Planta Med 2007;73(9):118.

25.Kosalec I, Pepeljnjak S, Hadina S, Pinter L, Hajsig D. Antifungal
activity of levomenthol, 2-phenylethanol, thymol and hydroquinone.
15™ International Congress of the Hungarian Society for Microbiology;

2007.

26. Shojaei E, Falahati M, Zaini F, Kord Bache P, Rahimi Moghadam P,
Aghamirian M, et al. A effects of several common antifungal drugs
(clotrimazole, miconazole, fluconazole) alone and in combination
with amphotericin B on Candida species isolated from chronic
Candidal vulvovaginitis. J Fasa Univ Med Sci 2014;4(3):327-34.

27.Kalkanci A, Giizel AB, Khalil II, Aydin M, Ilkit M, Kugtimur S.
Yeast vaginitis during pregnancy: susceptibility testing of 13
antifungal drugs and boric acid and the detection of four virulence
factors. Med Mycol 2012;50(6):585-93.

28.ElFeky DS, Gohar NM, El-Seidi EA, Ezzat MM, AboElew SH.
Species identification and antifungal susceptibility pattern of
Candida isolates in cases of vulvovaginal candidiasis. Alexandria J
Med 2016;52(3):269-77.

29.Lakshmi N, Kumari GR, Purushottham MD, Krishna PBM.
Isolation and speciation of Candida from vulvovaginitis and their
antifungal susceptibility. Int J Curr Microbiol Appl Sci
2015;4(12):121-9.

30. Wang FJ, Zhang D, Liu ZH, Wu WX, Bai HH, Dong HY. Species
distribution and in vitro antifungal susceptibility of vulvovaginal
candida isolates in china. Chin Med J (Engl) 2016;129(10):1161-5.

31.Mohamadi J, Havasian MR, Panahi J, Pakzad I. Antifungal drug
resistance pattern of Candida . spp isolated from vaginitis in Ilam-
Iran during 2013-2014. Bioinformation 2015;11(4):203-6.

32.Zafar S, Khurram M, Usman R, Khan F, Nasim R. Clotrimazole,
fluconazole, ketoconazole and itraconazole susceptibilities of
Candida species in vulvovaginitis. J Med Sci 2015;23(3):130-3.

APV GAFE )1 0,les VD 0,90 VP Lo a5l iy pple olSils o 550 outSCils aloeo


https://tumj.tums.ac.ir/article-1-8571-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-14 ]

I [ ] ] v I l Tehran University Medical Journal, February 2018; Vol. 75, No. 11: 839-847

Original Article

Study on synergistic effect of 2-phenylethanol and clotrimazole on candida
species isolated from patients with chronic vulvovaginal candidiasis

Niloufar Majdabadi M.Sc.!
Mehraban Falahati Ph.D.2*
Fariba Heidarie-Kohan M.D.?
Shirin Farahyar Ph.D.2
Parvaneh Rahimi-Moghaddam
Ph.D.#

Mahtab Ashrafi-Khozani
M.Sc.2

1- Department of Parasitology and
Mycology, International Campus,
School of Medicine, Iran University
of Medical Sciences, Tehran, Iran.
2- Department of Parasitology and
Mycology, School of Medicine, Iran
University of Medical Sciences,
Tehran, Iran.

3- Gynecology Clinic, Lolagar
Hospital, Tehran, Iran.

4- Department of Pharmacology,
School of Medicine, Iran University
of Medical Sciences, Tehran, Iran.

* Corresponding author: Iran University
of Medical Sciences, Shahid Hemmat
Highway, Tehran, Iran.

Postal code: 1449614535

Tel: +98 21 88622653

E-mail: mehrabanfalahati@yahoo.com

Abstract

Received: 09 Aug. 2017 Revised: 16 Aug. 2017  Accepted: 21 Jan. 2018  Available online: 30 Jan. 2018

Background: 2-phenylethanol is a colorless and aromatic compound with antimicrobial
effects which is used extensively in perfumes and cosmetics, as well as in the food in-
dustry. Chronic vulvovaginal candidiasis is a vulvovaginal inflammation which is
caused by Candida spp. Resistance to clotrimazole which is one of the most common
drugs in the treatment of this disease was reported in many patients. In order to improve
the treatment, the effect of 2-phenyl ethanol was investigated in combination with clot-
rimazole on Candida species isolated from chronic vulvovaginal candidiasis.

Methods: This interventional study was performed in Iran University of Medical Sci-
ences from February, 2016 until December, 2016 on Candida species isolated from
women with chronic candidial vulvovaginitis who had been referred to Lolagar Hospi-
tal of Tehran. All specimens were examined by direct microscopy, culturing on Can-
dida CHROMagar medium (to primary identification), sabouraud dextrose agar medi-
um (to preservation the isolates) and determining the internal transcribed spacer (ITS)
sequence (in order to final determination of Candida species). Then clotrimazole and 2-
phenyl ethanol alone and in combination, was examined on isolated species, according
to Clinical and Laboratory Standards Institute (CLSI) M27-A3 protocol (micro-broth
dilution method). Finally, findings were analyzed.

Results: From 40 detected strains of Candida species in this study, 95% were Candida
albicans and 5% were Candida africana. The mean minimum inhibitory concentration
(MIC) and minimum fungicidal concentration (MFC) of clotrimazole were 24.73+28.87
pg/ml and 30.18433.004 pg/ml, respectively and the mean MIC and MFC of 2-
phenylethanol were 2580+932.38 pg/ml and 3200+1403.29 pg/ml, respectively. The
MICS50 and MIC90 of clotrimazole were 16 and 64 pg/ml, respectively. The MIC50 and
MIC90 of 2-phenylethanol were both 3200 pg/ml. Most of the isolates were resistant to
clotrimazole (82.5%). In combination test, the mean MIC of 2-phenylethanol and clotri-
mazole alone were 3200+0 pg/ml and 56+40.16 pg/ml, respectively. The fractional inhib-
itory concentration index (FICI) range was 0.14-0.37. Also, there was a significant differ-
ence between clotrimazole MIC values alone and in combination (P= 0.021).

Conclusion: The synergistic effect was observed in combination of clotrimazole and 2-
phenylethanol.

Keywords: 2-phenylethanol, antifungal agents, candida species, clotrimazole, drug re-
sistance.
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