FYY=FYA VIM 3T A s lacs < AV 00 Slogs (St psle slSctils (St sy suSctils dlas

Multiplex PCR yig, & (2l l5 S jlagly 3,150 31 00w las gl ils cdisS o bl

VAN ALY 5y ol AT A e 3L s

LEELEN

il 5y dhe Sled U ehes Ul ol ol K Ml Sy ke 5 4o
VAV &S end (sl Gl 52l r e Sl s Olays (655580 (61 1WA ek S el
oslizal multiplex PCR 555 31 oIS s $la sl a0 Sl slaws WO JLuSly (slai sa 5l o I Gl L8
o p onl 3 A eals 23S BT 5y meSs gople Jasme (g5 Jludls s & sed \VO Gy g s S
L8 olast] sSITS2 &b i (glaskad ol jonas RNA Jlogssu, 188 5585 ~1g 51 slacaws 5 ITSI 45U
ol 0 s Y 55,81 64, 5,585,591 L multiplex PR &Y goams 5 A3 @5 ol Cualbicans
LT/ 53 5 1wl 658 SO e sod JAQY 3 s osls o2eid JU Sl slad gad yad S A5l 140
3,90 YW Coalbicans sy50 VY 3 JLLS glads S C\fl ¢ sl $ i IS &8 e
C. parapsilosis >, s S (C. guilliermondii 5 3o S (. krusei s, g0 Zin (C. tropicalis 3,40 VY «C. glabrata
3, 33 . albicans 5 C. glabrata >,50 \+ 53 5 Ky oLl CBilady 55 ble sl
S . albicans 5 C. tropicalis 5,40 S (C. albicans 5 C. krusei 5,2 S «C. albicans 5 C. parapsilosis
S 5 C krusei 3 C. glabrata s, se S («C. tropicalis 3 C. kruseisygs S (C. tropicalis s C. glabrata s 40
ol JAL& ¢,1JJ@LZ dﬁfvg& Loy olew J.aLc C. albicans 5 C; krusei 3 C. glabrata .S 5 5,4

g 58 93 opl 5 Solew Jole S5 d"}"ct"" 5 C glabrata” . s C. albicans 410,58 53l

PCR ¢ oLl o3l s LS ol lals

31 o3 28 eslinal Lime * 7 Asd e Skl non-albicans

)
353 yams Sl
Y “ et . T
‘5.3;3].;]9 R £l
Tgolels son rasly  etd Jule oy 0
Y T . AN 5
@bl b e 0L, s

Ad Y .
Sl o) ¢ plpd Slige

Ao 5 ko (55 i 50 =)
R gt S pale oLl
26 5 Slosls 5 OUj slacsslowy 0,5 =T
gt Sk pale oS g tgo O Loy
il oK el 051
ol v i oSS vl o ole 05 5= F
"

Sz p e o0 (sl (Ol 5 1 s ol
o iptd b ((Sag eI ( ahes At
S50 5 S 65 P pm Slads

TYVRFAY ;o dls

email: mahnazrad@gmail.com

doudo

S ST g S SIGh e bl B as slasls
OSes bad golasl 5555 4w B Sosbos glaw s ) col anils
53 Bl e el Lol s B | ST LS s, el
L1l Kos glar STas 51 i L35 8 opd e O3l L5l
b s SIS slaw S el 5 S dals fges
Candida Ol :pl 51 5 deas 0 DL Cowglie 56 Ao (slag )l
Cnd (§ ps S slie J 350 S b6 &y Candida krusei s glabrata
B 535 alols 5y ol 51T as e 0l s 5l e S b o
o3 il el golan b ablis 5 Oleys 53 ol ey Coeal LS
Cals bl s e sS sdues, o s i @3S sl
el s G L 3 Bl aliesy, (b

VIAA L3129 o,lais o BY 0,90 13l (K psle olKils o ity 0aCiils alno

Solew & vulvovaginal candidiasis ;LS o 3ls sl
S o e Sl 55 S b e LS el )6
sl I Calises sbaad S Jas 5 (olaw (ol 553 o0 yaseiie
Obsa dsb 52 LSS Pl ol &b 0L VY0 8
L b S cmdlds e st SN sl
IS slas il 51 30 sylhe ST s Jlds el lils
Sl s Ol 3 b b Ssen Sl (ST
Golom ol & i b s b Ll Jl s Oblen ol 70 s
Ty S e oS sse G Coyllssls OF 4 oS L5k e e
W Ol 53 Js ool Candida albicans &S o)) 5e S| Jals

S S L 5 55050 710V oS 500 LS Sl s 4



OlilKas 5 s sane Slge PYF

tdge Ol oy 4 YTAY G AYAD ladlo oy 4 (Ll ilS axl
SoSased 31 S Ohly den 31 a plsl Lag 038wl e
7L LS e Sl el s S A S begls,
C. parapsilosis  : Jolis S do gemme S 31 dald Olgew
C. krusei . glabrata CBS2175 (C. tropicalis CBS94 (CBS2195
A e 2 s Q—L‘ 4> C. albicans ATCC14053 3 CBS573
Coilads 4 e Slew WO O3l Sled 5 5l S Ll
b 655 5 g JLSls D forul Olsw bug Sl
Wy Son ba S Ad esls S (SDA) BT 55 2uSs 5, 0l
sl QBT e 0,55 Lame (S5 L spmsdeodlS bl vy p
(CHROMagar x5 LT 035 bme 55 S, slads
L plebs Lol ds S ol 3 Company, Paris, France)
plsil Ole3 b ‘dﬁi@}, Bl Ay Gl Ll gl S e
33 BAd ot GBI gles 45 L el laie Of s multiplex PCR
Gl b 5 anrly S3lasls ol slasS Obe slemlie OLL
35 5 o bl Sl besls Cis g gl 5 A plowil ol ls
Student ) (s Sle 5 acs Gl glads g3l Sl besls Julow
A3 S eslizul (ANOVA %' 5 T-test

55 DNA #lzaul oS 5l tbase 51 DNAT Al
A eslatul feslly s2ws 3l (Bioneer Corporation AccuPrp®)
S 5l eslazal L PCR multiplex PCR Sga B4 S asls
A <=L>.=3\ (AccuPower® Bioneer Compony). PCR Premix
YO+ (Taq DNA polymerase J~ly & Jold @S ol s Sa
Y50 e ¥+ (Tris-HCI (pH 9.0) ,¥Ys s’V ¢ dNTP Y 505 Koo
A4y Ol tracking dye 5 saSen s MgCly )Y g Lo V/0 KCI
A5 Sl 5 e lagl A DNA Sl e S 500 s S
033330 5 Sl b el sler 31 et eslal oyl

universal primers:

ITS1 (5-TCC GTA GGT GAA CCT GCG G-3)
ITS2 (3-GCT GCG TTC TTC ATC GAT GC-3)

C. albicans-specific primers:

CA3 (5-GGT TTG CTT GAA AGA CGG TAG-3)
CA4 (5-AGT TTG AAG ATA TAC GTG GTA G-3)

288 3l _gew3 5 ITSI (88 IDNA iU 3l tend Lajasly ool
05 &S5 lawy TAGC 3l lajasl,y | diS o 3G |, IDNA

533 b osigs O s T 058 o 51 ey 5 48 0510

gl SIS Cose S3Snnd s glertsm sLASD
ki 5 Mtes S5y 5 S ol (SS gla i,
e 3 ks S pluld oS o glad sl b S e Jsb 3,
e olzdl | 85 (Sl pladsy Shptem a8
Sl s &S JSUse glabss (blie 3 s e
BIESTESNTS > G NP RO VSRR R B PN PP =
sba S 5l = Sl ¢l S80S PCR sla by, il e
Slal ool 5 byl 5l 5 el sld 5158 I ls
LS slaa S Slabadigl, slasmidnr b sl J S
Randomly 54, il o (ol sladised L CiS baee s
s, Olsea 35 Amplified Polymorphic DNA analysis (RAPD)
5 el sl el Wyl $55 e Ll gl tedas 5 oLl
P " Penicillium °Saccharomyces s S b Il sbd e

\

Gl S s, sl s ol w3, LS4 Candida

multiplex U single and direct PCR I lu LS glaai S Lalis

IO

S ol s Al o oS Dl Col 03 e3lizl PCR
&l multiplex PCR .41 & e ol Sl i) e
Slesilnds sl 5o Ll dglie 5 Ll gba S gLl
a5 (G o i b oL Dl Yl anxly oluils
oo om0 s 8 eslanal (S s L Dl Sl zeS )
S ISus 5 1Ll 5 ST Ll gl S Gl gl
1S e sll elie LAl ITS2 5 ITST (sl el s Lawu s
ITS2 5 ITS1 sl ozl b Olejon sbas CA4 5 CA3 (sla el
LS Gladsel sl Ll o5 S (pl 5 &S 558 0 ealinad
Al sty s 5 ML Gl AL S s 5 ST
C. ol Wle lLuls 6,5 8 gl edel Cowsa glatil Jsb
b ca> YYA C. guilliermondii ;L ca> FAY L YAY glabrata
YY+ 5 YV4 L YYA C. albicans 3L ca> YYA C. parapsilosis

“.)'L. Ca YAY Cokrusei 5 3L e YA C. tropicalis L i

CaSE TR
Mo LS sladisal o, p nbie asllas 4l :Lav.m.:.}Lf)l
ELEEEYLY Calsds 4 Mis e WO Jlujls el 5 51 ol

b il s w5es AY 5 LU daxly S3lsss 4 ses AY)

VFAA L3108 o,las s BV 0,90 13l Sy psle oletils o Ky 0aCtils alono



Y0 multiplex PCR (5.5 ol wilS cais 3o sl o olso 3/ 00t in (slwiilS (ola i o oloalics

MBS a3l s 11 53 IS Sk eyl - s

g 52 wl) o ) 5l ¢
(Js 51 2e,3) L LS ¢ s
WY(E0/Y) OA(/EY) OF(/#VI%) Candida albicans
YYWCEAYN) \FCAVIE) V(NY) Candida glabrata
VY (/£/Y) o) #CONIY) Candida tropicalis
V2 (Lov) \{(AZAD) SCINIY) C.albicans & C.glabrata
V() \{VAVAD)] AATY) Candida krusei
AIVAVAD \ICAVAD \ATAD C. albicans & C.parapsilosis
V(/1%) (/) \CAYAD) Candida parapsilosis
V(Lo /%) \CAYAD] 2(/) Candida guilliermondii
V(2 18) c() \ICATAY C.glabrata & C.tropicalis
\AY9) AY) \ICAYAD) C.krusei & C.tropicalis
V(10 1%) \IVATAD! ~ () C.albicans & C.tropicalis
V(2 /#) \ICAVAD! AN C.albicans & C.krusei
V(L2 /%) \CATAD) c(/) C.krusei & C.glabrata
V(2 /%) \ICAVAD! s (/) C.albicans & C.krusei &
C.glabrata
A\ IGARED) Y (LoY/8) INKVARZAD) €

Il 3 5L Lle 5l S ST 51 (JOY/F) L AY &S Kdd w5
53 0130 2 bk ler TS0 CUFVIR) L& AY 5 (ansl) 22)
e Sl s edd QLS Sl 4 e (andl) JL
058 e Sl el st SDEAYY Ll YA/FA sl
YVE axrly 05,8 e 0le 5 SD=A/VEIL JLONAAY wanl
2ol s T e (gols e Ml 4S5 SDV/CA L Jle
YA S5 1als 858 S Les (ZAAY) plew YOV! L(p=2/419)
S 4 0bee 55 s S e LS S8 e (1)) Slas
BENPRRERHC VL rE VR VA TYA IS NN ST RIPE PRV S PP
53 s ol Jolo LGS 51 min (JAA) [les 4
Do 4 s 5 L &S SEHAYY) Slew VE s canxl) &
OOl &S Loy (olew ol ble 458 Gl i (2 0/A)
Il ot (p)) SN s 05 S 53 m Sl me S
R8szl Gl Sl 4 obdle 53 1L glaw S

el 0l 0ls LIS Y Jsd 3 axly

[

CuiS Gges Ldkd Sl e w Olley Sl lode s (5,5 ge

VIAA L3129 o,lais o BY 0,90 13l (K psle olKils o ity 0aCiils alno

A oy iy Koo 00 e a ade ST L el o 51 2ds o
bl a4 S5 Gl Sl S Dl Ol PCR a5 oS
Ua jozly 035530 S5l dny 23815 bslsen o 3 S L1 23S
5 ook, ads S Yoow ez ol L s DNA
Koz J=ls 53 DNA 55 (6l s s S
fl;u'\ slyr NEC V"‘l"; LS esls 1,3 Mastercycler Gradient
YO cadsl O gmly 565 ska A gles b glaids an JSou S
4> S Ogely U3 sl AT glos b i3y S els (S

Eppendorf

Gl VYO0 las s B 5 b el Ll gl 70 glos s
$laids oy IS S culg 53 5 5ledd; Tag Lo 5 O gl ey
N yame 35 S SlE Opml s 10 VY s L
Lles bl Uig ) 585,50 Roche) 1Y 55,81 J5 (g5, PCR
UV axdl o o 655 GLL e LA (65015, (Sigma)
(Uvdoc, GAS9000, England) Gel Documentation o&iws L

s (g S eI UVISoft 15l 5 b sl s (g )ls p oSe

sl
<G multiplex PCR 3l oslezwsl U DNA 50 lee.w‘l slad sal

'S CL“ (V' JK2) PCR N guamee 55505 51 51 ey 5 LS

b Sl 4 S (S VO adlllae il 5o el Cewses

8 © 10 11 12 13 14 15 16

\ i3, .CA4 5 CA3 ITS2 TSI s sl 5 Jaw 55 multiplex PCR :\—JSJ
AY Y glacis; gABY glacis, (v J 2S5 Y Ciys, ObpDNA S L
«C. krusei CBS573 .S 5 4 s, law VY sadised & by 0 V5 510 Y
C. tropicalis \+ s, «C. glabrata CBS2175 5 C. albicans ATCC14053

.43L o C. parapsilosis CBS2195 \¥ &5, 9 CBS94



Mahmoudi Rad M. et al. NP

(VAN g b C albicans a8 <55l Jule o mis

£33 535 53 g i 51 Coglabrata e ilas 55 sl 035 74)

i e s "I
el 0355 IYEIV G LEA S OT foed b 5 o ol s
SLalS wlie b anllas 53 55 Kos Sl S g ad i 5 menes
M-r\‘jrv_vawul{@ f<’i’
5P el edd bl e mael (obe lased D Ll
035 BULOS L o 5 S LS L S Al

. . . Loty
Sty mmld O gomen (Oldllas pl de ez 53 ol Bl s

wlin Oldlas sle j3 a5 il I3

o sara IS Sa S g ad Rl Gl Sl ske]
sl s LB Al sl w r)LE.A slaa § ¢ el 5!
multiplex PCR 25, 3| Gaiod (pl 3 oSl oIS Cilssls
ITS2 5 ITST Jlo)ss s 2B (slaayl s 51 Jagy ol A eslanad
5 Ol Lsles ITST &L d8S IDNA il 3l zend 35 (gl
3 jesly G 3,8 0, S8SIDNA AU 5l S S i
LS 53 ITS2 AU 5l send 2S5 (6l 50 (CA4 5 CA3)
JBocsle o b o Sl g, ol b, sSe sl
Cisie 3l plalis tas ) s e SHaned ol
gl ol oS s Rl SO s LA L Ol
(AccuPrp® Genomic DNA Extraction Kit, Bioneer 5 DNA
=T Al L8 Dby 5 G ol 55 el eslinal Corporation)
el sl pﬁ( Olej 5 udls i sa3 GLDNA Sl (sl ool
o ool Jﬁ";;qs@_lp.;y_ s> YO oS -l L DNA C\Jx:‘ﬂl
laz 5 IDNA S w5l S48 DNA el gl 5 p A5 NS - Jib
o b eslanad (U shla 055 03 S A B YY) sl S suss

A o Dewdhy 052 S LA sl S olals gl lakas

References

1. MacNeill C, Carey JC. Recurrent vulvovaginal candidiasis. Curr
Womens Health Rep 2001;1(1):31-5.

2. Nyirjesy P. Chronic vulvovaginal candidiasis. Am Fam Physician
2001;63(4):697-702.

3. Kunzelmann V, Tietz HJ, Rossner D, Czaika V, Hopp M,
Schmalreck A, et al. Prerequisites for effective therapy of chronic
recurrent vaginal candidiasis. Mycoses 1996;39 Suppl 1:65-72.

4. Handa VL, Stice CW. Fungal culture findings in cyclic vulvitis.
Obstet Gynecol 2000;96(2):301-3.

DS 5 1L LS (g3l palls o b sk 5l Jo ooz )6 L
Gl andlles I SIS e el s Loy ol
0533 5> Solew pl s SOl 5 olew Cale @ a5 L LU
Jlo MINA spd Ohlen g 0S0ke A3 0 75 o0k
UL CSllsds 05 S 53 a3 &S el Cwsws (SD=A/YY)
Golel OOl sy Jle YY) ssds S axsl, s ansl
LluLls sle s S kwyg Ol Sl TAY ail (gl s
3Gk 2l TV S5 5 ds g edd QLA Sl 4 s
© e Ohlan 05 S 3575 S 2 olen Jols I £ 5 S
Solssme IO aanly o 5 anl) LA 3l s
4 e Hleg VoV EFandadlae js L ClIW sy LS )l
BRI TS - B PAYE RS R VL RN IR U PP
3 g0 BN golaw Jale Richter &allas 3 sy (slan ol
5 b e Sl anlllas 4 o oS 5 LUK 65 S Sl ke
Ty b el alie Gl s bl bl S pad k)
She glabrata s C. albicans s\as S (g3lali= (- Al
Gle iy s oS et s Ble silse ple s Sl S
il 655 S 51 i sl g s Slalllae s il
i Tl s TONY S0 Y Gl Slew SO s
23 I B8 der &8 LIl Sl s 2ol pad A e
alie OVl 4 o b oy 3550 Oyl 53 A Js O
e e L5 e e ol 5 el el OLE A1
AL Al e 55 sl 5 0328 (Sladlllas a3l Ll s
C wsja andllas opl o LI Cillssls ol Jolss
s C. parapsilosis (C. krusei (C. tropicalis (C. glabrata albicans
Cuilesly Oles 058 55 w5 sy Co guilliermondii
O LA plsil gt Sl o0 anrly 8 5 anrl) IS

L YVors

alie SIS eled 53 el sy ls s )bl

5. Pfaller MA, Messer SA, Hollis RJ, Jones RN, Doern GV, Brandt
ME, et al. Trends in species distribution and susceptibility to
fluconazole among blood stream isolates of Candida species in the
United States. Diagn Microbiol Infect Dis 1999;33(4):217-22.

6. Warren NG, Hazen KC. Candida, Cryptococcus, and other yeasts
of medical importance. In: Murray PR, Baron EJ, Pfaller MA,
Tenover PC, Yolken RH, editors. Manual of Clinical
Microbiology. 7" ed. Washington, DC: American Society for
Microbiology (ASM) Press; 1999. p. 1184-99.

VFAA L3108 o,las s BV 0,90 13l Sy psle oletils o Ky 0aCtils alono



YV

20.

21.

22.

23.

24.

Dooley DP, Beckius ML, Jeffrey BS. Misidentification of clinical
yeast isolates by using the updated Vitek Yeast Biochemical Card.
J Clin Microbiol 1994;32(12):2889-92.

Shin JH, Nolte FS, Morrison CJ. Rapid identification of Candida
species in blood cultures by a clinically useful PCR method. J Clin
Microbiol 1997;35(6):1454-9.

Shin JH, Nolte FS, Holloway BP, Morrison CJ. Rapid
identification of up to three Candida species in a single reaction
tube by a 5' exonuclease assay using fluorescent DNA probes. J
Clin Microbiol 1999;37(1):165-70.

. Jordan JA. PCR identification of four medically important Candida

species by using a single primer pair. J Clin Microbiol
1994;32(12):2962-7.

. Haynes KA, Westerneng TJ. Rapid identification of Candida

albicans, C. glabrata, C. parapsilosis and C. krusei by species-
specific PCR of large subunit ribosomal DNA. J Med Microbiol
1996;44(5):390-6.

. Elie CM, Lott TJ, Reiss E, Morrison CJ. Rapid identification of

Candida species with species-specific DNA probes. J Clin
Microbiol 1998;36(11):3260-5.

. Einsele H, Hebart H, Roller G, Loffler J, Rothenhofer I, Miiller

CA, et al. Detection and identification of fungal pathogens in blood
by using molecular probes. J Clin Microbiol 1997;35(6):1353-60.

. Burgener-Kairuz P, Zuber JP, Jaunin P, Buchman TG, Bille J,

Rossier M. Rapid detection and identification of Candida albicans
and Torulopsis (Candida) glabrata in clinical specimens by species-
specific nested PCR amplification of a cytochrome P-450
lanosterol-alpha-demethylase (L1A1) gene fragment. J Clin
Microbiol 1994;32(8):1902-7.

. Molnar O, Messner R, Prillinger H, Stahl U, Slavikova E.

Genotypic identification of Saccharomyces species using random
amplified polymorphic DNA analysis. Syst Appl Microbiol
1995;18: 136-45.

. Dupont J, Magnin S, Marti A, Brousse M. Molecular tools for

identification of Penicillium starter cultures used in the food
industry. Int J Food Microbiol 1999;49(3):109-18.

. Andrighetto C, Psomas E, Tzanetakis N, Suzzi G, Lombardi A.

Randomly amplified polymorphic DNA (RAPD) PCR for the
identification of yeasts isolated from dairy products. Lett Appl
Microbiol 2000;30(1):5-9.

. Lehmann PF, Lin D, Lasker BA. Genotypic identification and

characterization of species and strains within the genus Candida by
using random amplified polymorphic DNA. J.Clin Microbiol
1992;30(12):3249-54.

. Liu D, Coloe S, Jones SL, Baird R, Pedersen J. Genetic speciation

of Candida isolates by arbitrarily primed polymerase chain
reaction. FEMS Microbiol Lett 1996;145(1):23-6.

Melo AS, de Almeida LP, Colombo AL, Briones MR. Evolutionary
distances and identification of Candida species in clinical isolates
by randomly amplified . polymorphic =~DNA (RAPD).
Mycopathologia 1998;142(2):57-66.

Steffan P, Vazquez JA, Boikov D, Xu C, Sobel JD, Akins RA.
Identification of ~Candida species by randomly amplified
polymorphic DNA . fingerprinting of colony lysates. J Clin
Microbiol 1997;35(8):2031-9.

Thanos M, Schonian G, Meyer W, Schweynoch C, Graser Y,
Mitchell TG, et al. Rapid identification of Candida species by DNA
fingerprinting with PCR.'J Clin Microbiol 1996;34(3):615-21.
Tietz HJ, Kiissner A, Thanos M, De Andrade MP, Presber W,
Schoénian G. Phenotypic and genotypic characterization of unusual
vaginal isolates of Candida albicans from Africa. J Clin Microbiol
1995;33(9):2462-5.

Chang HC, Leaw SN, Huang AH, Wu TL, Chang TC. Rapid
identification of yeasts in positive blood cultures by a multiplex
PCR method. J Clin Microbiol 2001;39(10):3466-71.

VPAA LST.9 o, lais o BY 0,00 1l (K psle olCiils o Ky 0aCiils alno

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

Multiplex PCR method in identification of Candida species of vulvovaginal candidiasis

Fujita SI, Senda Y, Nakaguchi S, Hashimoto T. Multiplex PCR
using internal transcribed spacer 1 and 2 regions for rapid detection
and identification of yeast strains. J Clin Microbiol
2001;39(10):3617-22.
Fan SR, Liu XP, Li JW. Clinical characteristics of vulvovaginal
candidiasis and antifungal susceptibilities of Candida species
isolates among patients in southern China from 2003 to 2006. J
Obstet Gynaecol Res 2008;34(4):561-6.
Richter SS, Galask RP, Messer SA, Hollis RJ, Diekema DJ, Pfaller
MA. Antifungal susceptibilities of Candida species causing
vulvovaginitis and epidemiology of recurrent cases. J Clin
Microbiol 2005;43(5):2155-62.
Willinger B, Manafi M. Evaluation of CHROMagar Candida for
rapid screening of clinical specimens for Candida species. Mycoses
1999;42(1-2):61-5.
Kunzelmann V, Tietz HJ, Rossner D, Czaika V, Hopp M,
Schmalreck A, et al. Prerequisites for effective therapy of chronic
recurrent vaginal candidiasis. Mycoses 1996;39 Suppl 1:65-72.
Abu-Elteen KH. Increased incidence of vulvovaginal candidiasis
caused by Candida glabrata in Jordan. Jpn J Infect Dis
2001;54(3):103-7.
Fleury FJ. Adult vaginitis: Clin Obstet Gynecol 1981;24(2):407-38.
Goldacre MJ, Watt B, Loudon N, Milne LJ, Loudon JD, Vessey
MP. Vaginal micrebial flora in normal young women. Br Med J
1979;1(6176):1450-3.
Odds FC, Bernaerts R. CHROMagar Candida, a new differential
isolation medium for presumptive identification of clinically
important Candida species. J Clin Microbiol 1994;32(8):1923-9.
Padua RAF, Guilhermetti E, Svidzinski TIE. In vitro activity of
antifungal agents on yeasts isolated from vaginal secretion.
Maringa 2003;25(1):51-4.
Pfaller MA, Boyken L, Hollis RJ, Messer SA, Tendolkar S,
Diekema DIJ. In vitro susceptibilities of clinical isolates of Candida
species, Cryptococcus neoformans, and Aspergillus species to
itraconazole: global survey of 9,359 isolates tested by clinical and
laboratory standards institute broth microdilution methods. J Clin
Microbiol 2005;43(8):3807-10.
Arzeni D, Del Poeta M, Simonetti O, Offidani AM, Lamura L,
Balducci M, et al. Prevalence and antifungal susceptibility of
vaginal yeasts in outpatients attending a gynecological center in
Ancona, Italy. Eur J Epidemiol 1997;13(4):447-50.
Houang ET, Chu KC, Koehler AP, Cheng AF. Use of CHROMagar
Candida for genital specimens in the diagnostic laboratory. J Clin
Pathol 1997;50(7):563-5.
Ahmad A, Khan AU. Prevalence of Candida species and potential
risk factors for vulvovaginal candidiasis in Aligarh, India. Eur J
Obstet Gynecol Reprod Biol 2009;144(1):68-71.
Vermitsky JP, Self MJ, Chadwick SG, Trama JP, Adelson ME,
Mordechai E, et al. Survey of vaginal-flora Candida species
isolates from women of different age groups by use of species-
specific PCR detection. J Clin Microbiol 2008;46(4):1501-3.
ol Ol g OB slaolleys & OB uSanl o 3 SIS oy Slssls o mlb oS ¥
DA 518 6Lt TVD S S psle sl (S, 0SS alaes ATVYSITVY Ll s
XY EYY Slmio
Ll 5 O3l Sl glacisie ¢ b dazs Obr o3l3Sde o slulls gy e s he ¥
SaS13 alrs gl 0L oy ekS anle 0L L3 1ok 3 6K bty b O
XY B0 Slonio e 58 oled O Jla AW 2yl (S o5k oK1 (St
Jelgs e a5 ol (il Gler aasls 3sliS Loy dass OLBT XY
Sy pske oKl ale aleme o3 Jlys She & cearle 53 LA Sl
Fo B YO Slodo ¥ ojlad Ve Jl AYAS g5



Tehran University Medical Journal; Vol. 67, No. 9, Dec 2009: 623-628

Identification of Candida species associated with vulvovaginal

Mahmoudi Rad M."*
Zafarghandi AS.?
Amel Zabihi M.
Mirdamadi Y.}
Rahbarian N.!
Abbasabadi B.>
Shivaei M.

Amiri 2.4

1- Cellular and Molecular Biology
Research Center, Shaheed Beheshti
University of Medical Sciences

2- Department of Gynecology,
Obstetrics and Infertility, Mahdieh
Hospital, Shaheed Beheshti
University of Medical Sciences

3- Department of Biology, Khatam
University

4- Department of Basic Sciences,
Nutrition School, Shaheed Beheshti
University of Medical Sciences

*
Corresponding author: Cellular and

Molecular Biology Research Center,

Shaheed Beheshti University of Medical

Sciences, Evin, Tehran, Iran

Tel: +98-21-23872552

email: mahnazrad@gmail.com

candidiasis by Multiplex PCR method

Received: September 09, 2009  Accepted: October 24, 2009
Abstract

Background: Vulvovaginal candidiasis is a fungal disease with itching, and vaginal
thick white discharge. Most of non-albicans species have less sensitivity to azoles. So,
definition of candida species which lead to vulvovaginal candidiasis is very important
to perfect usage of drugs. In the present study 191 Candida isolates from 175 patients
who admitted in Gynecology department of Mahdieh Hospital during the period 1385-
1387 were identified by multiplex PCR.

Methods: One hundred seventy five vaginal swab specimens from patients were
cultured on Sabouraud Dextrose Agar (SDA). The internal transcribed spacer 1 (ITS1)
region between the 18S and 5.8S rRNA genes and a specific DNA fragment within the
ITS2 region of Candida albicans were amplified and the multiplex PCR products were
separated by electrophoresis.in 2% agarose-gel (200 mA, 140V), visualized by staining
with ethidium bromide, and photographed.

Results: One hundred ninety one Candida isolates were identified in vaginal swab
specimens from 175 patients. In 89.7% of cases, single candida species and in 10.3%
cases, multiple candida species were isolated. C. albicans (65.1%), C. glabrata (13.1%),
C. tropicalis (6.2%), C. krusei (4%), C. guilliermondii (0.6%), C. parapsilosis (0.6%), C.
glabrata and C. albicans (5.7%), C. albicans and C. parapsilosis (1.1%), C. glabrata and
C. tropicalis (0.6%), C. krusei and C. tropicalis (0.6%), C. albicans and C. tropicalis
(0.6%), C. krusei and C. albicans (0.6%), C. glabrata and C. krusei (0.6%), and C.
glabrata and C. krusei and C. albicans (0.6%) were the cause of disease.

Conclusion: Our findings suggest that, the common cause of both recurrent and non-
recurrent vulvovaginal candidiasis was C. albicans, and then C. glabrata. Also the most
common mixtures of Candida species were combination of them.

Keywords: Candida, vulvovaginal candidiasis, polymerase chain reaction.
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