[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]

b (S5 sl oISl doss

Y-V axan YAV R N Z)LNZ Coiasd 090

G T Itguils (HWPL) du g oot 55 et 53 J3 5513515 (o5 slgo 51

Y(MSC) o3 M5 ope8 (PhD) s3ljule AA_,QB“(PhD) SYglas Lo yle

Al el ¢ adol Sl3T olSzils o)L a5y ¢ sl Canj 09,5

! by (ool o3l oS> guly 215 55)gmr9 So 09,5-Y

QVISINY 15 pds AYIEINE szl ANV sl >

a3

oop B b ol adllls ol gl s Cind 2> lilo )3 0329 42 9 (ol )3 Gl 4 g g eaae JShe Sl Lyl §) (26 Cighe :ban g il
sl 285 plol Sl Sl Ly T HWPL 05 s 5 auy S8t 52 551508 5o 0

Ll 0335)S sl a5 sl ioul s i & Mo (o Sl Cumgy gsha 5 o3 g lgwr sl Wiged 59y 3 (rhaile adlllas (ul ila By g 35
(52 oo [p 59 ySn ¥o o m SIYD 3, 0393500) JaySToslS slyy (oo ol (y90j] 1505 ool WHONET 330 45 5l oolitol L gls & ol il
MIC s 55 23, o3gie) sl Jobes <5 o loj ytomins b cyssss ulsl LutlS” ol (6o eyl agle (CLSI) &y pyssblsg S b, 5 edlizl L
Lyaits” >y HWPL 5 ol (lje o8 RT-PCR jloslisial b s (o) 0 699 055w09 )50 5] o0litaol b dy) S5 | caniles .35 plosl (MIC 5oz S 1
55 i ATCC 14053 il

sl il 1) Jloe cage i) (e fp 55,850 Yo YO MIC o3ga0me b J5 S19)15 00,5 (ol )b & ol Sl LpilS o35351S” (lly gl 03 oo atly
N sixo ol (P=0.05) ol s il Ludils” sy 53 1) S S19)187 )15 (e ()Mo 36 Jsho Sy o oo qults b ulSCel] LuilS )l 4y ol
sle 8y ) HWPL 55 s 3905 sy JiSt5 51 ciloo Jg 19,08 e pudlSCol/ Lutls 513 4 ol (sl aolios )3 .ubl 3929 duy 40 (o0 sl Jgboo o5
255 Iy ialS ol VEYE Vg VAYE /Y- s s 4 Jg,STe,l8 MIC 4l g MIC Ll 95 Joles

O basgs duy S5 oo 9 Ll 51 3L sl cigie loys p3 J9,S15)8 51 (slasly dguas 9 el il 3,805 (sl ST adlas ol 51 Jols s 2g 8 domss

RES PR}

Ay 0] Ol s8Il Ll s g8 glaosly

Fasile Jal wre slagSge S (o @alid Jlail olaidl (59
) oo ol ofisn 9 (ALS) oussll alie Js ooty
ol Slempl ¢y ol HWPL Jiwp-N- Jis (Hwpl)
Rl gy oo gy o S5 G s 5 el )iy lalislS
G jot (sliel LolS ladisS Atz po 35 o (0 slogle o pilSe)]
sle Joe > oglite g (mdge SYNST Ll cittead sl (ornlo Sy Sn
YoV 90) A8 S8 Lyl s 3l iy sy 3 il slaciste 4y Wlgs o Joleo
ST Il s sles 3 HWPL (5 ol (6801 o8 > oo 5 anlsis
(F5V) el iy lizen Jlas Jalse 5l (g3lasd g yose gl o Jelgs plo b
-0 dapailgsl sl do o) (b Jols (Al pre (2 )Ba slagd

dolio
Wl olislen slayg8 plo b i & () dug)y & (syo0 pyp s
O iz o iz ) ) Ll ly aSl b o Lo gt lajY g 0 gl
b IS8 s lisilon Jole o Sl Lol sl (55906 35 olhjee
& Cooglio duy (glaidy (glaJolo ol () duny 4 (Gyome )8 o Ulg
zoew 2 Jlasl 3900 oo g 03 (El381 e slo Jgl dassly b 1) 5925518
4 e Jlail Wsd e JUB ) sladsbe 4 dles Ul L Gbse Jole
bl (93 Ll 5 <Lt g ladid) (05 Jigl blj gl g5 ¢ygml sl
ol B2 5l ljee <L 4 02les (V-F) 30,5 o (8L sl a9 003
5 wolal glagisly 2y ope oo aw 4 Jlail JoSUse
Gk 31y Wl 5l g il 4y ulSC ) il JLail (\SCel ol i

5l o gl a5ty oSl ST oS35 (55l sums S ) ool S (555l 0315 (L5 005 sl bl o> i ol B

E-mail: mnalizadeh@yahoo.com

oljule dospd i8> :allis Jotumo *

SVEFYYAYAY e il . c59) amg Suo 09,5 awls al ¢ oMl 31T 61Ky iz guoly 2 o]


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]

VY oo /) ol [ 039 b (oS ple olSeils alono
Ohan 5 gxiglas Lople s HWPL 15 by 0 819,58 (SaisS)lge 5

5 J5iUsS 55 3555 (o ot igiel ¢ J3STo)lS” Syl (sl Jslore a5
JM= > (Sigma-Aldrich, St Louis, MO, USA) Js;tsSee
L5 405 (DMSO) wluS i gur o 63
Ve7) Gl il sl omilrges 3| dg)Sie oo 2l (sl o
slo Sgn il Sy a3 ise SDA (g5, » (CFU/MI Y- x
10) 535S S5sSee 10) JosbsSsls (pSsSen 1) (ot om s
g s9) » (ROSCO, DENMark) (p55,5e0 1+) JaibsSee 5 (p 55,54
sod wgmmdiw 433 YO 53 (6135 dilbe 8 cel YF om0 00l )1)3 151
Wb )5 e dee (bl p Sy Bl )3 ouds salie ) 3l Cailos dla
o3lisol by il Lyl sl sk (sl (MIC) (S8 e cali (208
boglee ol odskbySee (2)Bas Cuslus ioms o)l
93 Jlgte sla 8y .45 s M27-S4 3 CSLI M27-A3 slo Joslygiusd
U551 o> RPMI-1640 cuiS L 55 260 Lolss o il il
(MOPS) sl Sigilgw 3bgy 9:dsdyee g 5 (Sigma-Aldrich)
SRl A (o Cuby S 4y g 0035 g o @2l V dihdewl b )¥ge /170
s alsl (Moheb Qazvin, Iran)

ok 5155 b (o2 3190 Sl LS 2l Slaslis gtz
4 g 1 4 RPMI-1640  cuis bixe ,» CFU/MI -/a-v/0x) 7
09 b JyiS )5 Lol (2)Bas Jelse (59l (qw)p 3)90 Sl Sal>
Sk 03,8 a5 ol 5 45 sl S8 plgis 4 S5 et (g g 95
bawgs g b (5 5 aibro)S gl 450 YO glod o celw Y Gt 4y b
(Awareness Technology, Inc., USA) Stat Fax 303 ,., I;J!
O yieS B 65 ol b Saly )9 Ol (liee yiegl OF 9o Jobo
Calon JpuS b duglio )3 08y 203 e 500 J1aS ()80 oS 5 ya clale
{7Y) s 48,3 s s MIC lgie 4 aoles
2 03B )55 gy lle (ko S e ploj iomiw 1 Jole Se gloj oxis
AT Ll Jsks Saigmelioges (1) <85 sl S5 lallas
cbale g 13,5 aes RPMI 1640 cuss b 1o 2 (oo / Joboo V-0 <
plee o 9 MIC Cas MIC MIC iy, 53) 815,18 cilisee sl
Celo FA Gdo 4 wgmadiw 433 Y0 (clod )3 b dlg) s alsl o & (MIC
elw FA S TYF AY A S F Y o Jlgio Jloj Juolgd 13 gl (6138 aibro 5
SDA cus lapme g5y 2 6 V0 iyt sl 28, 51 Jobs sla S
A iy led
Sl 3918 o (595 2 Sl LTS Ay S35 ot g gy iS5
S ogmilisges (YF) 13 plo] o a8 (Sl £ clo el )3 (Sezodh
RPMI S Lo 3y o /s V-0V 7 o uilSGl] Lol ok
sl Bl 1) Lo ¥ Jolo slo Sals o i (e ¥ 5 005 a5 1640
(MIC 5,k K s MIC Gaws MIC MIC Ll 93) Jg,81,18 calise
23,5 ()35 abe S adiBy A Do &y gl 423 YD (slod )3 5 05 bl
slod 3 TPM Y 53 (315 S5 L ol o (618 il S oy St s
L1y cadal jolS" coles 500000, Wl el Ve a4y ogaudius 45 )0 YO
(Nikon, Japan) (5,5 sSug,See jl 5 odb 0313 sy (S5l oo

LA sdalin

9 OSon (Joho 0)lord e Joho slid jiw o wian bainjle 5 (njgiewg gl
AV anles e Je b e |y DNA
y90 igas byleyy (gly Wlg o &S Cusl aub OYgaxe o,Bus
JosST)l8" a8 wlools ol clillas 3 el Jlo Jsbo 55 5,5 )5 oozl
Jole G plyie 4 )8 alid JgymesS )l 4 Jlasl g (3 )18 Sua b sl oo
o BBas b il Ken 5 Dalleou .(A-3V)ams o ol Luild Luuils”
Ol JulSel] Lydils” slapldse 5 SeSM gladsbe 1) o108
LYA) 0ol

St s 5 93,5 ysls (Sl (il (ol ol (lgiay il Ly tils
M hlaw ) bogass (e 02 les LSS b odaw sl cogae
Clld (popp pols adlas  Ban VA9V o el e cin
2 g il gl & sles Sl Lyl e J5 155 (2 s
Ry g ) LS5 (Jobes Sy ploj iomi ool Ly J9,819,5 (5 )lkes
Ao il Ll o5 ol

b (i2g) 9 35
5 ol ojl S yo oo dalllas dlacutS baste g SluSy dapunsllg Koo
s L &y Miso jlow £+ Cawgy zokaw 5 d oy5ls Clow (sl digel canlo
et Loy 4 08"z e (jlldgen o5 g Slb po ((bd (lilows) (5ot
Oblest 35 39l ez lnl @gels (Kb psle oSl 4wty (e
o) b b sladiged Wad )l adllas I ubay Bl Cighe & e
L;aMwl .!l)T oKl u“’l““:“"9)'§“‘° oliw'.n)" L xgw g [ d)ﬁié” u‘)Lo.u
S L amgh 3] aweS ol adlle sl Jsl (ol qrawl
adlae JSS5gp) dawy cugas & IRIJAU.YASOOJ.REC.1395.21
() Yoo A Jlo ) (Sl (IUB] (gl ool g 42 4

SDA, Difco ) )lf] )'9)L.4.Sb 5)93\.».' S9) » qub L;‘Jh:byoa
a3 YO 4 ob cuiS (Laboratories, Detroit, Michigan
Lyl 055618 sla alis B0 (618 &b S celw V¥ Gdo 4 wgmud
by Ay St (sSg Slo g 255ws)Seo S350 Sloiy b uilsel]
CHROMagar ) L il ,L3T pg, S cuiS lme g9y p cuiS
Oh9y 9 09l gy da Shaag S Ll 5 wess (Company, France
Sas plels (ITS4

wla Liagh olojle j ATCC 14058 il Ly il s usliw 4 gus
& il Lyl Cplis oy sl 2B )3 oyl xio g ele
Saggeil 5 Jolo b JoslisSn 5 JsbsS 5 JobsS b (ot ot s
51 oslazwl b (M27-S4 4 M-27-A3) @iy isblsg,San o (M4A4-A2)
sl gmmiliwgus (¢ 5loodlel jobaie 4 (VY gVY) Wi LT WHONET 531 5
o3l eSS SDA (5 il Ll 03358 sla a3l dons ¢ il Lyils”


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]

Ban (5 ol 53 o Slyets 3T 5 03,5 Jloys el 8Tl 05 51288
Quantity 13l oy 5l osal Cady oo palie 51 55 by oliwe 5 o3litel
oWl » One 1-D Analysis (Bio-Rad, USA, version 4.6)
P oy 05 ol Ol B 0 ol GliemBae 0F Gl 3 e Oliee
Gged 53 i) 0F Ol Oliel B F Ol Oliel (sn 290 Sl diged
oS 3l olitwl L PCR c¥gmme .l osel cund 4 glows g J 8
g5 cpmsi b g 018 adss (Qiagen, USA) QIAquick Gel ¢l el
1.6 (First BASE Laboratories Sdn. Bhd., Malaysia) DNA

(VY OYF) W
el 0 &) 1S5 s jlne Bl youHE 5 Sole g 4 gl s lel (clazll
55 dulio 13 pbsl ANOVA @l S g0l 5l oolil b coylel U1
By 5l o o tae P Se/00 5 35 dslone (S5 e (90]] b Sl

J Babol Univ Med Sci; 20(10); Oct 2018
Inhibitory Effect of Carvacrol on the Expression of HWP1; A. Khodavandi, et al

(ATCC 14053) Lt/ Lytils” (sl dugy 1053 et (s (005 orcios
S (LS (5 53 008 55 (g wlen Jsho cuiS (Sale B sl e

)8
oS jhodlazl L el JS RNA 5 01 (65] o ol | ) sl sl
se (Qiagen, Hilden, Germany) RNeasy Mini Kit
ol m T b RNA @ga5 5l 0,559,800 10 0 gl 5cil aa5jle Jodlljgid
yely 5 woSas (g bpasas (FErmentas, USA) LogSas sk ,S
HPCR w23 () Jgin) 4 435 (HWPL) ) ool 05 ol sl
Y5 @i ¥ Odo &y (wamdas 4350 A0 (slod o plunl (ud i pwly Jol e
5 4ol FO o 4 4o )3 0F il ¥ G 4 gl 4o )3 AF) (ST a8 o
Vo Ode &y g 40 VY 30 ol (5 5S g (4l FO e & sy VY
o,90 (Biometra- Germany) Tpersonal JSlege s o 5> 4ids

)..él> asdllas » b oalatuw! dlhﬂlx R J,..\>

[ g ol
F:5 GGTAGACGGTCAAGGTGAAACA Z HWP1-F

i

%) R:5 AGGTGGATTGTCGCAAGGTT 3 HWP1-R

F: 5" ACCGAAGCTCCAATGAATCCAAAATCC 3" ACT-F
R: 5" GTTTGGTCAATACCAGCAGCTTCCAAA 3 ACT-R

(v¥)

b ol w5y 090 ) e [p)59,Su0 YO-Y++ 03gd5xe ;3 Jg,ST5,l5 MIC
S 5l g 10910 CFU 590 00 jloe (il Lol g9 )5 4 (ol
00 Jlogi U8 L duglie 5 ()15 ailbee 3§l sl FA 5 YE OV A & ¥ Y
10010 Jlais (5,38 wlbe,S caclos YA 5l s (PS+/+0) 3¢ adly ialS
Jolee glo clale b o ,los ATCC 144053 it/ Lyits” s CFU
iy 4 JgSle, 8 5IMIC 45k S s MIC Gas MIC MIC iy 4
L5Ltb 4\4].).> 3 ‘Oi‘ﬁ O9ML BRI wb u,dblf )g‘).g SI¥A 9 AAY FI¥N AFY
FIOF g ¥/AY S/ A NNY by 4 (2B Cumer (Js,ST9, 8 MIC p)les K
S09 P9y San Slalitio b uilSel] Lo bils dusy y Jo,S15)8 136
S5 Sl LTS gl iy o0 o J S (slodiges gl 05 22l
i3y o381y Sl IS g (sland; sladobe Jold ulul yolS 59y 2 00
5 lawd) gladshe o515 5 ol a5l g S19)l8 L osd e sladu,
b dwlio o 00g aiBl jials” Jg,S19)8 clale & dtuy o081y (sla SIS
Nogh il Ly bl 2utS )3 (sl Jsho gt o sl 58 slodigad
oS louSTy b IS 5 i ssalie Js,Sls)S MIC Jly 53 cdale b o
UaS edalie (6)58 gSug)Sn b ind LSt (gye5e0 gla sl 51 18]
o2 J3519,8 L sless 30 HWPL wany ol 5 ol oliee (¥ JS3)
o il Ly il sl Jolo p3 (¥ JS2) (PS¢ V) 45 g ) S5
MIC L, 95 Joles sl cdale s HWPL 5 oo liee Jo,STs)l8 L o
5,8 g yialS ol VEYE Vg VIAYE- /Y- s 5 4 MIC Ll

la azily
Cono b plolis il LY+ 0ri (gl gor b diges £+

b.as 2ol DNA - JIg 5l oslitnl b g oigd uilSl Lotils” cla 4l
alis Ve Ll Lo ils” wlas Yo WHONET 580 65 51 enlacal
Coplus o g5 oM T o ¥ gla Joaz 03,5 (lulid gl 4 ol
sl g 51 o3l b Kl bl e 3 803 lag)ls oSl
ol odd 03y ol Glp deblng Sae g iemisd Suws CLSI 5kl
Sand (B0 Comlan o slo 905l s &8 3 ol L oy
J93655 555 JsibsS s (ot o Fgiel (slagyls lyy pdskilag See g 5ssed

)05 3925 (ob; 8lg5 JilsSen

il Lyl by o ol (2B ol oo ol Y Jgu

00 - O 2l AMB L e sl
- - o 2bus  FLU JgilisSole
> -0 s KET  glisys
. = o Bus MIC Js3bsSe

4 ol Sl Lol e (o)l (2505 ol g ST9)S
D91 dulio JB Jo3UsS 4l 5l osel cawts MIC L gl MIC 4 5y oL o)1
(F Jsi) 2 )5 5 5 e JS oy 4 JaibsSs gBas Jole


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

VY oo /) ol [ 039 b (oS ple olSeils alono
Ohan 5 gxiglas Lople s HWPL 15 by 0 819,58 (SaisS)lge 5

Sy opbglildg See g oy5gaied Sard (sl B9, 3l 0ol b Ll Ly ils” oy (slo alas ale 2 Bas Comlun (tous bs Y Join

b z,Bus /s 4l
Y YYV/eeEe/oA T SRS 2V A A TR AT [y V/--x./-¥  ATCC 14053 it Lyuils
A Moty LY/ Y \E Y/t Y Aoty Y gl
Y YVVeEeles o[eF YE[eeEe/Ne OV /N S NEVete/s Y alis
YoVe[oek/y. [-5  YOIV-k.[.5 £ OYVeeke/o) NIRRT I ¥l
Y OVAeeEe/N. o[ YOIVeEL/N. Y VA[eeEe/ey RSN 025 AP ¥ ale
Y Y Yetes AN YE[eeEe/Ne AR 2 ¢ NI 7R AR O alis
A Nefeete/oA Y VMDAt Y RRVRRE 2V ¢ R YARE AR 5 als
Yo YeleeEe/Ne o[ YMeeEe/ye A YZRRE AN YIS Y gl
AN RVARS VAR NS YIRS YA AR YRS 2 ¢ YN/t /s A gl
A Nefeet N /o Y/oetey. AR SR RVARE Y0¥ AP VARE: 29 S 4 4l
AN SVRRE VAR NS Y\ 2% 29052 A ST RS YA NN e Ve gl
Yo YeleeEe/Ne o[ YOIbeEY. Y oONAVeE/Y. A RE T 1Y 4l
Y \W/eete/es YO YO/b-E/Y. Y OYVVede/ey N ERE AR W ol
Y VAVeEees oY YE[SeEeN. Vo OVSIAEe¥ YRR AR Wl
A AfeeEe/A Y AO-te/¥ YL VARSI ¢ LAY/ 2% 2 A WYl
A Yoty ALV Ve Nefente]oy LV 299 0 4l
A Ne[eoEe/oA Vo VADeE./¥ AV RV RS AR ¥ Mot/ V5 dlis
A Ne[eee/y 16 \Y/-E/Y. AR SR RVARE 0¥ A Nt/ Wl
A Afeete/A Y Va/o-te/e¥ YL VRS A ¢ A At A dlis
A Nefeek/ys Y V/o-te/y- VE o Nefente/oy £ N/ 1 4l
A Nefoete]oA Y OVADeEe/oF RV IR Fafeet/oy Yo gl
(5 oo [p)59)50)"" 30 k) *

Sl o)l 41 ol 2l sl il ale 9 810,18 (32 (oo [ 59,500) MIC s ¥ S

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

Jo3eS5lé b z)6us /o 4l
MICso MICo MICso

ey -[\Y0 \Y/0 vo ATCC 14053 .l Lyuts

Y ¥ b Voo Y als

Y ¥ WY/ Yo Ll

) Y ) Y ¥ als

Y ¥ A Ve Ll

Y ¥ A \ Y &l

Y ¥ o Ve A dlas

Y ¥ Yo A Vo alis

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]
—
t>4
£
v


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

J Babol Univ Med Sci; 20(10); Oct 2018
Inhibitory Effect of Carvacrol on the Expression of HWP1; A. Khodavandi, et al

—— MIC 2l 2 53 MIC 2 x MIC —oai ()
e MIC ples S e e (593 J S

e fa e LOGLO CFU
w

ORNWRUIO~IC

—— MIC _al » 52 MIC MIC sl (‘_,)
e MIC a s S e e (52 J TS

Jab e e Jbe LOG10 CFU

ORNWRUNONEY

alis (o0 9 ATCC 14053 uiloll Lyils (Gl Jobo S po oo (gxio 38 MIC plez S35 MIC s 93 s3g8m0 (sl clale 3 Jg ST, 18,00 ) St
ol (68 0318 das Jlono Bl F (3 Sln s 030 o G LUilS” 915 &4 ol

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

NS &ilo 8 celo V8 3l amy JosSlo 8 iliseo (sla cdale b oud jloy ATCC 14053 Sl Lutils” bausgs dungy JoSls ssizd Lt (6y95 gSg Sao yoliad diges ¥ S
Cle b osd Jlags 1 1 4y oy 51 MolS (gl iy (sl Jgbos oo STa)l8 51 MITC il 531 04 Jlad 2o sl (0500 g (ol ad) (gl Joko Jold (5590580 olos g2 J 58" sl
oaalis (g yatk 5 (ol 43y slo Sl 2l JgSTo, 8 MIC Ciuas clalé b o jlag 23 13 s3nle (g paske sl Jobus 1351 o dlonsl duss) oS5 3 IS5 ¢ Jg)STayl8 MIC i,

Bar =50 um &+ X leiS)5: aleiS)5: b aanlio gyese g ol 42, (sl gl 520 jlous 2lass oy STy, MIC pjlay Sy clile L oad Jlogi 0 a8

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]

VY oo /) ol [ 039 b (oS ple olSeils alono
Ohan 5 gxiglas Lople s HWPL 15 by 0 819,58 (SaisS)lge 5

et s J R

MIC-F ' =

MIC-F %l % 52

MIC-C =l _»

MIC-C sl = 5=

a0 g Gl gla cBE
MIC ot

074 0/6 0/8 1 1/2

OS5 Ol a5 O s

(<

MIC 1 5 sl clalé 3 (F) JajsSsls 5 (C) JosSTasls jpin pis b j9in 13 ATCC 14053 it Lyl (HWP1L) g solais] o3 RT-PCR o8 3l1 ¥ S5

b g HWPL o5 ol cody 4 g 9 © ol PS</+0 po &bl e B3] a5 Ciglize Bgys b uSile ol (6555 05105 s Hliro Bl youl E S5k W 02y MIC il
JasS19,8" ok 3351 s HWPL.C* DNA 5l : M e (oS RT-PCR jl solizl U Jo,8lg,l8" cibises (glo cdale b sy Jlog ATCC 14053 it/ Lutils” o (35S

JoSloylS MIC i 95 clale b oad Jlag ¥ ¢ JasbsSsls MIC 1y cdalé by oa3 Jlag ¥ o JasbsSsls MIC 1y 95 cdale b oa3 Jlag 1) PCR ite J,58 :1C les s J525)

i oS 0 plonil liiss plo b ol gl s s RT-PCR 39,
283 el b osd o il Ly 5 a1 HWPL o5 ol 30
A5 0l s pols dalllas )3 L (YaVFaVA6Y) 00)5 dol 55 il 03)S" o)y
20,5 o 9 & ol Ll LGS )3 iy S5 ) lo Jg STy 8 oS
2 Sl 38U g syete g ety ool (22l JoS19)8 ccnl pogMle
S Wl oS98 oS oy s ol cpl b ol |, HWPL -5 oL
WSl s @) Lol slacisae loyd ;5 |y atd i g opel b 5,505,
G o Mo gyls 4 pglie il Lol j Jols slacsgac
plie slacigic ale JgS1o)lS 156 gy 4 Wl oo o] Claios s

Sl ey sl loys 4

LS g a5
G5 ol J Jlo cales car gl (oMl Sl oSl ) abwgin;
D35 (o0 S g pA

JoSTs8 MIC 1y clale b ot Jlag o

S5 xS g oy
S Ll oy 35 30,18 oo s J3 5198 alllas ] 5
Slopldsn o S5 slashs ade J5)S19,l8" b lalllas ol 0ns
A ly JoxS1e,8 (o yBas cullad (VAGYD) wlosly L |y el Sl L tils”
adllas (slaaisl ol s (ol 31n) TOR pane Jle s CAZH a5 o,
JsxS19,)5 L oad Jla sla sl auy St 9 She ploj Glomiw b pol>
oials pl il s b Jole dlass o b dxe (ialS S a8 s agb
9 sk 4 Jo,519,5 3985 s obj Jlasl &y (5050 5 slaisy sloJgbo
9519, wcal du) & s 050 )3 b )lae 8B b Lo sk Shass ials
iz |y slid (Ko )lSs cpolaid] Sl ply lajpe gilulld L wlg5 oo
o3 St 41 ol oo 4225 13 9 d9ue |y g g8 )| o (1o e
“YA) 358 (g5l Sl 5 s 9 (5551 95 b i o ot wile (Jobo
Ll gladsho sy 0F Ole Olipe Sl b 398 S «cnl 2 0gMe (1Y
wobanl 0f ole olie 45 Sbaady JoSTls b ) ead Sl il
b ol Ll (sl gl ) sy JSit5 ) sl olze 4 HWPL


http://dx.doi.org/10.18869/acadpub.jbums.20.10.63
https://dor.isc.ac/dor/20.1001.1.15614107.1397.20.10.9.5

[ DOR: 20.1001.1.15614107.1397.20.10.9.5]

[ DOI: 10.18869/acadpub.jbums.20.10.63 ]

J Babol Univ Med Sci; 20(10); Oct 2018
Inhibitory Effect of Carvacrol on the Expression of HWP1; A. Khodavandi, et al

Inhibitory Effect of Carvacrol on the Expression of Candida albicans
Hyphae-Specific Gene (HWP1)

A. Khodavandi (PhD)?, F. Alizadeh (PhD)?, S. Zaboli zadeh (MSc)?

1. Department of Biology, Gachsaran Branch, Islamic Azad University, Gachsaran, |.R.Iran

2. Department of Microbiology, Yasooj Branch, Islamic Azad University, Yasooj, I.R.Iran

J Babol Univ Med Sci; 20(10); Oct 2018; PP: 63-71
Received: Apr 4% 2018, Revised: Sep 5™ 2018, Accepted: Sep 8t 2018.

ABSTRACT

BACKGROUND AND OBJECTIVE: Candida albicans infection is a problem of growing clinical importance,
particularly in immunocompromised populations. This study aimed to investigate the inhibitory effect of carvacrol on
the hyphae formation and expression of C. albicans HWP1.

METHODS: This cross-sectional study was done over a 6-month period in 2016-2017. VVaginal, mouth and skin surface
swabs were obtained from immunocompromised patients. Colonizing clinical isolates of C. albicans were identified and
drug susceptible isolates detected using WHONET software. The susceptibility test for carvacrol (range 6.25-300 pg/ml)
were carried out with a broth microdilution according to the CLSI guidelines against drug susceptible C. albicans. The
time kill assay of carvacrol (range 2 x MIC to % x MIC) was determined. Hyphae inhibition was evaluated by light
microscopy. We determined the expression levels of HWP1 implicated in hyphae formation of C. albicans ATCC 14053
cells by quantitative RT-PCR.

FINDINGS: Ten colonizing clinical isolates of drug susceptible C. albicans were identified. Carvacrol was inhibited the
growth of all drugs susceptible isolates of C. albicans (MIC range, 25-200 pug/ml). Time Kill curve assay demonstrated
that carvacrol could significantly inhibit the growth of C. albicans (p<0.05). Carvacrol efficiently prevented hyphae
formation in drug susceptible C. albicans. The expression levels of HWP1 gene were down-regulated by 1.82- and 1.62-
fold at concentrations of 2 x MIC and 1xMIC of carvacrol, respectively.

CONCLUSION: These results suggest that carvacrol could provide an improved and safe clinical approach in treating
Candida infections by prevention of hyphae formation.
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