[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

g i sallio

o eR0lgligl (2Tl folge JoTgn (owiy

L ohlew oAU jlodilis (gyeme sloadiss olulis walas oyl 5l Gan 180 g diso
sl PCR-RFLP g, 1 odlasiwl by 565 losSiigl ( SuilS” $3Me

Jlo p L 30 YY 5w (3L YR85 ,0 b jlew 00 5l (30 sladises tyal (g,
Cp LA oy umli...uln)i Joltio sla s,y 3l eolasiwl b Wadiges .o 6)916"? ARV
A5 odlitwl 30 PCR-RFLP gy 5l o s (gla yosto oy ys

' haihe) il s

" Sana el o 051 S5
T35 st
sl e 5
Tio oo S5
" el S

L (ZVF) 3)90 VY 5l aS ol LuiSill .S cosd i (gl blS (o568 oy tldABL

392 (1) 2)90 Y B S5 (A7) 3,90 ¥ ool oS St G 938 s 15 s | Sil ey, 5 )

mm il 5 ITSIATSA S5l (o) 4y PCR-RFLP by, 18 pSdsegs P9 ST eSiy soasiithy

Ol Q6 it dped Sbz

8] el i (glym A3y o Ay ygpd (323> gy SO MSPl gosimd C T
O padT () 490 A (980 9 @y 5090 gy S ML G0N0 2 ol ey e o jeel e Y

Jwal.»uA L\J-\Jls Lgl.bdusf Lé‘”’)’ 59_1& oKl ‘p‘.‘)? 9 Cuwgy

Ol)i‘ ‘()‘){5 ‘Ql)-("j

uaa?bw_Y ‘W)w‘)l) IA_:..\JK ‘U"’“-{“‘JT ‘J._)JJK ‘)_W 6&)9&’“9&&)9] :lﬁb)‘séﬁjs doJS\wlb ‘@9)5-‘-" 6)919‘5\‘5‘4 09; v

WA, .YV e u»);..b

YASYE S(V) V) (goy90 VARl ¢ oo g Cawgy

s als e jsSalesisl s s ol lew bl
POV Lo ‘QT b &S Cnl ubassls sul> S
gge 03l L3l Gl LI LS o
u’_b J9_i..;55 a4 ob)‘j Slodo ‘Lsf_»aye J.c‘j.c
J—do ao s 5l (2L gambo ailas 5,6k
 olulo ol e ( oloond 9 (SolSo Julge
. : L F .

PCR-RFLP ( Jslge  «fiols 1oy oMl 3lj] oletils cpsle

Oyl eylaeld

\\“:\ﬂ/' \/Y; :allae C,..él.g.)l

gm0 (G0N o

b placl 1S3
550 FV0 oyled (S UL ool
9 Cowgy sLaisylow Gimgi 9 B9l
pli>

afattahi @sina.tums.ac.ir

ol 00s pMel 1adlin oyl

~

dodlo
31 (Onychomycosis) s 59560555l (5054
a Mykes 5 >l glose 4 ONyX Slsgs (s03ls
T W, e & -

9 gl e lasS dacudgile s galwga
oy w y-f .
U Gl (Smml g b oo obml b pesee
- . M “ .- . M A .
oL Gamao 2,8 Chghe S g lews (ol o]
P 4 e 45 Sl 53U leil a3 |
P P S G YRR WY L L WWIPIN W -

3950l gl ilawil 0gd o U o i

Vsosled ) (50,95 ARl il g Canigy


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Ya 0|)&«39M

Jole (ol sloyosie gl oo laz Gl 5 in
coislemll S et e (L Cigae
Yl ST S g gaige LS S

3 glelo o Sl é ladiss coenl
=k LadisS (ol 5l (pan ;5 Saglie j9 0 (salavlye
e am Cons LW S g S5 S
el 00l yiiy 2B slag s

Ol yd dm 5 Sl (St e j9SalegSil
i Ailgd oo aS Al aldls Soe GYsb 2 Bos
J=ole oo et (nlple st (e Ol il 4
Lo ls 5l osliul Ml s loys 3 b (6 lows
ol 5l Jslge jmns Eely Conl oo o> ,B0s
o=l 5l e 00h Sl e sladiss 4 S
U 5l oasils 6, ete sloaiss slulid asllas
shosliinl b (m595alegSisl (SeidS odle L ()llo
2wl PCR -RFLP 3,

Il ol

4o SSin )lan 00 (59, o ol galllas
LYY age Gloj ol 5 G joSilasSiis]
9 L)“’)?’J )f)"’ @‘LWC)LS Ol-f-wJLo)T ) \YaA ol
L PR o ) Jgux yo OI)LO_:_',
oo ying Lo 3T (Y

S g aLldS el oY (59, » ) digas 5 ()ladke
oY S s 3 035381 T 4 KOH 10% ;1 o La3
(P95 mg Sy Aigad 5 43,5 1,8 (T (595 el

DAL oy 2 (7B ila b ailg ¢ pade 0929 s

7B slacasie saen Y 5 5L sl Lo
i oo Jold 1) Cangy

3 IYIAY G 555elagSiigl 9, sl 3,155
o Ll 3 UXTA o ISLIS )0 7870 o oy 6l o]
1O (s $ryeiS 10 6 lew Eond .l DS
Yool @il a5l anadS claams o 5 ol

silidl a s ol 0 2g gloais ), 5 ol 1S
JARNEVIVA VA S REST RGN O S ST O PYL SRS
Sl 3 G 3alagSisl goads (Jg amo so )l
355 055 Ygane 6 lons - el o5 L 152
Slop=) an oo Wlgi oo (S 5 998 0 ey
TTsh oy slaceand plu s iy gk

S el 50 W pedee 5l (LBU e 55SalegSisl
el Gl 50 ol Y2Y 65 40 o Egrd g

(U S oS s et misSalesSgl 5
5 o O)lgme 4o (Hg o las canss el (B
.aw)jw s SLs U s ceaisleyo
ot e Ygone b pades b oadosgdl sla st
Ly suonsdl sla sl a8 b ys s ,lds o (sloge3
b jadte b (pojo Coghe alud 0aiiSs laiudgils o
ogs o3 Bl el 5 4 e Wi s

2 L pese (goa B 8,155 (sl )8 o i
5ol LI ) s e g S
el 039y Pl

Jole oy als i Sl .S doyadio Gy 4o
cilize o JS2l 50 Eishe Jots shuails
il ;500 sladiss Jg Cawd g 009 s bl
ST .S lojg S oS el g5 .S
91 e 0 5 550,k S skl b S

595alogSsisl 43 S 9Sibn o ylony MBI ) Jar

Sldiae 505 Lot 9y Bpas gailw L/ Cwwd Mo 3L sland (Jlw) (w895 o SoSuio ol jlowy J5 Sl
MO ibygmr A59lsss S s bocan min LY ) YooV Y. b, ) e j95logSgl @
Al W A AT £ 5 ¥ Ve W oY el alge JS
\ . \ Y N A ¥ WY ¥ ¥ i Sy ahad 350

Vsosled ) (50,95 ARl il g Canigy


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

208 g 5eolegSigl s Y

culS ol 5 il a0 YV glos o el YE-FA
Ol 4 S et gemilimgas Ko g 092 00k 03l
NPPURYY  IETNENOR WIS ST
SP oS il gaz o Ve gles o asde Ve Cuw
s oolatwl diges ylgieds oyl 51 e (28,5

o olhlew jleailas ole pose olulils 1y
5 ITSL sla S50 51 (JoSse) Salisiy (3,
oy sloasS , DNA g (Jlo,gg slo,55D) ITSA
Mspl o551 51,0 1, PCR 2iSly slaes ol )8 .0
Mansls L3 luails slaasss olubs ol

ool Laaises olulis 5 g5lulas jshaiea
50T U5 695 52 POR S¥ oo salS” caskad Jobo
Al )e89 aSUL ALY

Laaasl

Lol 5lwalls 5 loaiss sadsl oluliss sl
il LT 5,5 o822 55, 6 aie sl S5
sl S e s ol jo oS ool cur S
sledassS ( o e U s Sy a0 eSS
4o e jokean b S Gloaiss (a4 LIS S
() USS) Wal 0asd J e iy XS,

)L_..a obJ‘ )‘| ol L.\.? Lgb,z..\.’slf 645; Oy ks

ST 9,8 Taguils baumo 5 s’ (¥

Stz golasl b (LST g, S Lo s
laowls asbe oS sloasss 5l cam oluls
S0 9 5 S ¢ rmme—iiadls LS i ST
el ajkn )l .S g (gloje S .S LMW LS
) b gy am g eyl oo vy ladiges
osls cuin S LST pg, S laome (59, (S ST ol
led j0 5 ,5LsSSl jo celw FA a4y 5 W
B{GETIR R p-J KU SR JU g+ BIP-FEE SR o
oyt 0555 B, (6 yate sla IS wsles FA
S5, 9 Sesee Sl g Wad (5Sus SLe
oS K eyl Ly 5 254 oy oS
il a5 SPUL jo ead 3,0 olailinl
ale g mlowles LB La e 5l oo
9 e S5 Ay G iitiblo Sy i ST LS
@ L S sl - (o] Sy @ IS5 S
o pmgkean b S ((SlE)) Ksn (Sie K,
— R Ky 4 Gloje S S 9 KspS (oo K,
Ly oo osolie (J 9o
90 lwlbd g (o) 2 (F

slals 5l JoSge slotalojl plosl g
Al oolazwl lu S sladssS aielu YT (g0l cuis
YEPD L (55, ju 09,5 o, gla olS G 5
Od 4 4 S (yeast extract peptone dextrose)

039 oLiS (5953 050 (o)1 Cighe 4 el (L iges 3l oulilas (6 poso (SUS ol ) IS

T ils )Lﬁ P9y

Vsosled ) (50,95 ARl il g Cauig


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

Al 0|)L<«39‘SL1.5.H

A9 e j950legSigl e Tl o pades caisls
el byl Jy il challe b ganllas b oS
las LS g eiSead T lauaslS 1) saslos (6 podee Jolge
Rsls o )55 slese,S
35 0 0 aS LLSen 5 (69 ms gaallas o
Oy waols plzeil ol (6560950 L olallas
SIS as o obasuils sladisS

(S
M Sogs (LFIY)
ate bl a5 o) LSan s FENg gaslllas ;o
Sleadlas slasails ases YV - 5l slwl PCR
Sa555 i o jokeanlil S e 59 lesSCSsl
5 (YYIY) i Sed oS s ((LOFIY) o0_ilo>
SLao>b 5l onslazr G595 (rregd (mjgkomlio S

.\909.3 L

GM‘» LSLQ]AZA )‘ 3,90 1of7 (Y JS.w) RYRTY f7)
o Lo ye (6o i joSalegSiisl 4 Mo SIS
Glodaisei gy ol 8l 6L 5l oads la s> slodiges

D (LY 1FY) 0,90 Vo b 5l oislos

&

e

4 Mo 31,8l 5l ouds lax glasailS g8 oy s
VY5 aS ol ST LS o6 oo m 3550 egSesi]
S S Ay o g A o> (/Y F) 5,5
(F7) 0,60 Y Li1,dS .S (1F) 9,90 ¥ e joken] )b
Mo o131 5 ouls Tam sl yoseo 5l 3,50 LY+ 20y
o ladiges 4 b pe (5 oot o joSalogSssl &
YR U I P W)

plosl ool )3 a5 (e 5 (2958 (o) 50

Y slrygiw (il cis B Jeg0,5 L M (ygiw MSPI gonsdo g ‘QJ)JT L Gw).:.f e 5l g 55989 ST Y Kl
ook Hl S P ygiw 9 BT . STY ygim  gmiSdT .SY g

Vsosled ) (50,95 ARl il g Canigy


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

SIRBE G 90 legSigl (o YY

Fie S e sloz )8 asis Sl e
LSl 42,3 ditt oed (5L slaaiges il
5 =0 SLI izmen o)l0 092y LI aie lg>
Dog OIS e gl el ol (Sen egtian
V-V ciS o gl a5 Jb o walsn b 39,
B g s (JoSse (i o oo o) alin
Iy cmwlin (2 ,Bus loyo dycisae slag,B olezel
V4 )
- M (oo g

J=B g eoles caopw bg, o PCR-RFLP s,
bl gl ml) sla gy an Cans Jlaabl
WS e 2,8 ) Son o ) 2B slealgl
Jolse a5 0ls i ol gadlas 5 Jol> bl
y9-bay PCR-RFLP g, b s 5650 LegSi gl (6 poseo
Sssl 4y woles o a9 00l olwlis JolS
Aled S8 cwlio (leyo

References

@‘) &L“u:"ﬂ) L u—’l’ GSdiged VIA asllas u.,‘ I
30 Ty Cudin pulins oudlive jo a5 BU sladiges
Bl Gl LEVIO 4 YV 5l sy sk CoiS
)_309)'{_(2 elw & Conss L)_" as waly ULM.: LQU—‘
S ol i S Sy iy
VY 5 . R N
S e GRlB 3L e jsidgile s
35Sl asSaig oleys 3 JStn s <

eais ol S Yl L bt o
SIS e gl Wlgh oo (Jg Sel e j5SolesSisl
i gl Slgz o lailial wuns Tasl ansls
L 595 8-V aslys o et Lol sl o 5550 LogSisl
IS (i gl eizmed 9 3 Ol i (S
g Sl poyley (olidz,B @y sy, o)l (oYL

1

Kaur R, Kashyap B, Bhalla P. Onychomycosis-epidemiology, diagnosis and management.
Indian J Med Microbiol. 2008; 26(2): 108-16.

Han HW, Hsu MM, Choi JS, et a. Rapid detection of dermatophytes and Candida abicansin
Shahzad M, Alzolibani AA, Robaee AA, et a. Onychomycosis in Qassim region of Saudi

Ghasemi Z, Falahati M, Farahyar Sh, et a. Investigation of prevalence of onychomycosis due
to yeast fungi in dystrophic nails of patients who referred to Razi hospital: RIMS: 2012; 19:

McAuley WJ, Jones SA, Traynor MJ, et al. An investigation of how funga infection
influences drug penetration through onychomycosis patient's nail plates. Eur J Pharm

Shokouhi T, Hajheydari Z, Haghani |, et al. The study of 101 cases of onychomycosis and
associate factors in patients referred to Boali Sina Hospital and Toba dermatology outpatient

Emami d. Comprehensive medical mycology. 2 ed. Tehran: Tehran University of Medical

Aghamirian MR, Ghiasian SA. Onychomycosis in Iran: epidemiology, causative agents and

2.
onychomycosis specimens by an oligonucleotide array. BMC Infect Dis. 2014; 14: 581.
3.
Arabia: aclinicoaetiologic correlation. JCDR. 2014; 8(8): Y C01-4.
4.
96 (Persian).
5.
Biopharm: 2016; 102: 178-84.
6.
clinicsin Sari. IMUMS. 2009; 19: (71): 33-43 (Persian).
7.
Sciences. 1393. 910: 115-25 (Persian).
8.
clinical features. Japanese Journal of Medical Mycology 2010; 51(1): 23-9.
0.

Ogawa H, Summerbell RC, Clemons KV, et a. Dermatophytes and host defence in cutaneous
mycoses. Medical Mycology. 1998;36 Suppl 1: 166-73.

Vsosled ) (50,95 ARl il g Canigy


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

v

0|)&«39M

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gupta AK, Konnikov N, MacDonald P, et al. Prevalence and epidemiology of toenail
onychomycosis in diabetic subjects. a multicentre survey. Br J Dermatol 1998; 139(4): 665-
71.

Gulcan A, Gulcan E, Oksuz S, et al. Prevalence of toenail onychomycosis in patients with
type 2 diabetes mellitus and evaluation of risk factors. J Am Pod Med Associat. 2011; 101(1):
49-54,

Al-Sogair SM, Moawad MK, Al-Humaidan YM. Fungal infection as a cause of skin disease
in the eastern province of Saudi Arabia: prevailing fungi and pattern of infection. Mycoses.
1991; 34(7-8): 333-7.

Velez A, Linares MJ, Fenandez-Roldan JC, Casal M. Study of onychomycosis in Cordoba,
Spain: prevailing fungi and pattern of infection. Mycopathologia. 1997; 137(1): 1-8.

Barati M, Mirkalantari S, Ansari S, et al. Determination of antimicotic susceptibility pattern of
Candida species isolated from patients with symptomatic candiduria. Journal of Research in
Medical Sciences. 2019; 24.

Khosravi AR, Shokri H, Nikaein D, et al. Yeasts as important agents of onychomycosis. in
vitro activity of propolis against yeasts isolated from patients with nail infection. J Alt Compl
Med 2013; 19(1): 57-62.

Feng X, Ling B, Yang X, et a. Molecular identification of candida species isolated from
onychomycosis in Shanghai, China. Mycopathologia. 2015; 180 (5-6): 365-71.

Ebihara M, Makimura K, Sato K, et al. Molecular detection of dermatophytes and
nondermatophytes in onychomycosis by nested polymerase chain reaction based on 28S
ribosomal RNA gene sequences. B J D. 2009; 161(5): 1038-44.

Monod M, Bontems O, Zuagg c, et al. Fast and reliable PCR/sequencing/RFLP assay for
identification of fungi in onychomycosis. J Med Microb. 2006: 55(pt 9):1211-6.

Ligouri G, Lucariello A, ColellaG, et a. Rapid identification of Candida speciesin oral rinse
solution by PCR. J Clin Path. 2007: 60(9): 1035-9.

Vsosled ) (50,95 ARl il g Canigy


https://journals.tums.ac.ir/jdc/article-1-5437-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-04 ]

SR BB G i9olegSisl (s Y'Y

Molecular evaluation of candida species
as etiologic agents of onychomycosis

Ensieh Loffali, PhD'

Akram Miraminmohammadi, PhD?
Mahshid Shahrzad, MSc®

Al Khamesipoor, PhD?

Alireza Firooz, MD?

Azam Fattahi, PhD?

1. Department of Medical Parasitology and
Mycology, School of Medicine, Shahid
Beheshti University of Medical
Sciences, Tehran, Iran

2. Center for Research and Training in
Skin Diseases and Leprosy, Tehran
University of Medical Sciences, Tehran,
Iran

3. Department of Microbial Biotechnology,
Faculty of Science, Islamic Azad
University, Damghan Branch, Iran

Corresponding Author:
Azam Fattahi, PhD

No. 415, Tadegani Ave, Center for
Research and Training in Skin Diseases
and Leprosy, Tehran, Iran

Email: afattahi @sinatums.ac.ir

Conlflict of interest: None to declare

Background and Aim: The aim of the present study is rapid
and precise identification of yeast speciesisolated from nail of
patients with clinical features of onychomycosis using PCR-
RFLP technique.

Methods: 50 patients with involvement of 29 fingernails and
21 toenails were enrolled in the study. Different yeast species
were identified by conventional mycological. The PCR-RFLP
was tested on yeast isolated and the PCR-RFLP products were
separated by electrophoresis in 2% agarose gel, with DNA
stain.

Results: The main causative agents were yeasts in 12 cases
(24%). Candida abicans was the most commonly isolated
yeast species followed by Candida parapsilosis (6%), and
Candida glabrata (4 %).

Conclusion: PCR-RFLP method using ITS1-ITS4 primers
and Mspl restriction enzymes is a rapid, accurate and cost-
effective method for specific diagnosis of the most prevalent
candida spp. Its ability to detect low amounts of fungal DNA
in patient samples in 6-8 hours could be useful for clinical
laboratories for optimal management of these infections.

Keywords: onychomycosis, yeasts, candida al bicans, candida
parapsilosis, molecular diagnosis, PCR-RFLP
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