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 الخلاصة

المعزَلخ مه مرضّ الزٍبة الفم المصاببت لابدادح الماام ثبساز دان راىٕاً  C. glabrataالدراسخ  إلّ كشف َرمٕٕز المجٕضبد  رٍدف : هذافالأ

ن ببلاخ ماه خاا بع ٔعابوُ 34دزلخ مه المجٕضبد مه دٕىبد المسحبد الفمُٔخ لا  26 رم دزل  : المواد وطرائق العمل .رفبدل الجلمرح المزسلسل

ماه الزٍابة الفاام المصاببت لابداادح الماام َالاؤه ٔراصعااُن لأسام  ااىبدً اشساىبن عاآ المسزشافّ الزعلٕمآ لماات اشساىبن ث بمعااً المُ ال َالزاآ 

َسا  سابثرَٔد سكسازرَك خكابر ََسا  كارَن خكابر َالفحاي  ا صاذ دلاّ مسازُِ الىاُس ثبساز دان لارخ الزشا ٕي الزالٕدٔاخ كزرادزٍاب دلاّ

دلاّ الُسا  الزردآ C. glabrata ماه دازت د    DNA رام اساز  ع الحابمل الىاَُْ .ه  اشوجاُة ال رواُمٓ  الم ٍارْ َاتزجابر ريأُ

 Candidaكبوااذ  :النتااجئ عاآ ٌااوي العاازتد   Bالسااب ل  َثعاادٌب اسااز دمذ راىٕااً رفبداال الجلمااري المزسلساال للزحاارْ دااه صاإه الفُساافُتٔجٕز

albicans  ًر ٌاب الىاُس 3264زلً َايلذ وساجخد26ٌٓ الىُس السب د مه ثٕه مبم مُد %Candida glabrata    ماه وام  4463ثىساجخ , %

%6 , َاظٍارد الىزاب ا ان َسا  اليارَن اكابر 67 2ثىساجخ  Candida krusei% َختٕارا الىاُس  7161ثىساجخ    Candida tropicalisالىاُس 

  C. parapsilosisدلاّ اوٍاب    C.glabrataعآ رشا ٕي  تٔسزمٕع رش ٕي المجٕضبد ثسٍُلً بٕث ادمّ عٓ ثعل اتبٕبن وزب ا تبلئخ 

 .C تلصاذ الدراساخ الاّ ان  : الاساتنتجاج  دلاّ  ٌا ن اتكابرَك404bp6ادمذ بزماب دىاد المُضاع   وزب ا رفبدل الجلمرح المزسلسل كمب َان

glabrata مثلذ وابوٓ اٌام واُس ماه المجٕضابد رام دزلاً 6  كماب لأادن صإه الفُسافُتٔجٕزB سام ماه الممياه اساز دامً لزشا ٕي بب  كٍادف C. 

glabrata ثزاىٕخ رفبدل الجلمرح  المزسلسل  عٓ العٕىبد السرٔرٔخ 

 

ABSTRACT 
Aims: This study aimed to detect and identify Candida glabrata isolated from denture stomatitis patients by 

using  polymerase chain reaction( PCR). Materials and Methodes :Total of forty three of oral swabs samples 

were obtained from patients suffering from denture stomatitis attending prosthodontic department\College of 

Dentistry /Mosul university/ Dental teaching Hospital. Clinically ,62 isolates of Candida spp.  were identified 

to species level by standard culture methods using Sabouraud Dextrose agar(SDA) , HiCrome™ Candida 

Differential Agar   followed by microscopic examination, and germ tube test.  DNA  extraction of Candida 

glabrata from broth cultures was carried out  ,then molecular identification with PCR using  specific primers 

targeting phospholipase B gene (PLB) were done to confirm C. glabrata  diagnosis. Results: Among 62 

isolates of Candida species , the predominant type was the Candida albicans which accounted for 29(46.8%) 

followed by Candida glabrata  21(33.9%), Candida tropicalis 11(17.7%), finally Candida krusei accounted for 

only 1 (1.6%) . HiCrome™ Candida Differential Agar  do not easily recognize  Candida spp. Sometimes C. 

glabrata  was falsely  identified  as C. parapsilosis  on HiCrome™ Candida Differential Agar. The result 

showed that the PCR products for the specific primer gave bands on agarose gel at the position 404 bp 

.Conclusion : Candida glabrata is emerging as the second most spreading among the isolates.    Detection of 

PLB gene using PCR provides a definitive target that could be used for the identification and detection of 

Candida glabrata. from clinical samples .        
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INTRODUCTION 

      Denture stomatitis is defined as a common 

condition usually occurs in people who wear a 

complete or partial denture , so it is called denture  

induced stomatitis ( DIS).  ,Candida- related DS is 

usually caused by C. albicans 
(1)

  However , 

recent study showed that non albicans Candida 

spp.is increased and reported in many studies as a 

large source of infection and markedly increased  

worldwide 
(2,3,4,)

  In general  C.glabrata is 

reported as the second prevalent which lead to 

invasive fungal infection  species recovered from 

denture and from mucosal surface of patients who 

suffer from DIS in 44% of cases  worldwide 
(5,6,7)

 

both C. albicans and C. glabrata are usually co-

isolated from candidiasis of mucosal tissue , a 

pathogenic role of C. glabrata in denture 

stomatitis  remains  unknown
(1)

 . As the  CHROM 

agar   used for presumptive yeast detection  do not 

easily recognize  C. glabrata from other species, 

recommended confirmation of this species by 

another test, several techniques were developed to 

readily detect this species
.(8)

 Polymerase chain 

reaction PCR is one of the most important 

techniques were used for this purpose which had a 

huge impact on detection ,identification ,diagnosis 

of microorganism  
(8)

 , phospholipase B gene  ( 

PLB) which are present in C. species have been 

used as a novel target gene shows a high 

variability among  different C. species . the 

variability of nucleotide sequence in different 

species of candida may be reach to 95% 
(9)

     the 

species- level distinction among Candida depends 

on the special profiles of the PCR amplicons 

,which displays sequence difference within the 

target  regions between different  Candida spp.  

(10).      
 

MATERIALS AND METHODS 

     1-Sampling and cultural diagnosis :  

The criteria for patient selection in current 

study include elderly patient from  both 

genders suffering from denture stomatitis  

wearing complete denture. Patients age 

between (50-85)years old .excluded criteria 

including patients do not received antifungal 

drugs., at  least  for three months  ago. Swaps 

were obtained  from 43 patients attending 

Dental Teaching Hospital /College of 

Dentistry / University of Mosul .  

       All Samples were collected, by scraping 

sterile cotton  swabs across the palatal mucosa 

which contact with denture  surface and the 

inner surface of denture then directly 

immersed into 2ml sterile nutrient broth vials . 

        Then streaking on Sabouraud dextrose 

agar(SDA) with chloramphenicol 50mg/L , 

the plates incubated at 37 C⁰ for 24-48 hrs 

.each isolate cultured on HiCrome™ Candida 

Differential Agar ( Hi media, B/4-6 ,M.I.D.C., 

India, No: 00-91-22-61169797 ) and 

incubated  at 37 C⁰ for 24-48 hrs
.(11,12)

 the 

chromogenic media provides selective yeast 

isolation ,identifying colonies of  C. species 

according color reaction and morphology
(13)

 . 

2-Molecular diagnosis of C. glabrata : 

  A- DNA extraction  

DNA extraction  of C. glabrata  was applied 

from each sample by picking  single colony 
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using sterile loop , the colonies  was 

inoculated into sterile tubes containing  5ml of 

nutrient broth ,  incubated at 37C' for 24 hr . 

Following the manufacture information, 

Candida DNA for each isolate was extracted 

using candida DNA preparation kit .(i- 

genomic BYF , DNA extraction Mini Kit,  

iNtRON Biotechnology, South Korea) 

B-  polymerase chain reaction (PCR)   :    

       The primers employed for the 

amplification PLB gene : F5'TCTCACAC 

TCCATTGTCTCA-3' and R 5'- 

AGCAGGTTTACCATCAGAA-3' 
(14)

  were 

provided in lyophilized forms by (IDT, USA) 

. working stock were prepared by adding PCR 

grade  water to required concentration 

according to the supplier recommendation. 

The PCR mixture were prepared in 20µl 

according to (Table 1). 

 

Table (1): Reaction mixture of PCR for amplification of PLB gene Candida glabrata 

Component Volume Final concentration 

2 x Taq master mix 10µl 1x 

PCR grade water 6 µl __ 

F (10µm) 1µl 1 µm 

R (10µm) 1µl 1 µm 

DNA (100 ng/µl ) 2 µl 2 ng/µl 

Total 20 µl  

 
       The PCR was done using thermal cycler( 

Optimus 96G,QLS ,UK )  the cycling conditions 

including temperature and time were appeared 

in (Table  2). DNA sample were observed by 

using agarose gel electrophoresis (Jena 

Bioscience , Germany ) prepared as reported by 

Maniatis et al  
(15)

 . 1x TBE buffer (Genet Bio, 

Korea) .  and   100 bp DNA ladder (Jena Bio- 

science , Germany )  as standard molecular 

weight marker . . The electrophoresis was 

performed using power supply MP 300V (Major 

Science, UK), then the  agarose gel was placed 

in documentation system (Bio Doc Analyze, 

Germany ).  and examined under UV light for 

documentation and determination of expected 

bands.

 

Table (2): Cycling condition of PCR for amplification of PLB gene of Candida glabrata 

No. Step Temp. Time Cycle 

1 Polymerase activation 94 C' 5min 1x 

2 Denaturation 94 C' 1 min  

35 Cycle 3 Annealing 50  C' 45 Sec 

4 Extension 72 c' 45 Sec 

5 Final Extension 72C' 5min 1x 

6 Hold 4 C'  ∞ 
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RESULTS 

     The diverse species of Candida revealed 

dissimilar colors of colonies on HiCrome™    

Candida Differential Agar   Figure (1) . Out of 

62 isolated Candida spp., 29(46.8%) isolates 

were detected as C.albicans showed green 

colonies and have the ability to form germ tube 

,but the rest species failed to form it. 21(33.9%) 

isolates as C.glabrata showed pale pink 

colonies and sometimes also appeared in ivory  

color,Figure(2),11(17.7%) isolates as 

C.tropicalis showed steel blue with violet shade 

colonies or dark blue colonies and only 1(1.6%) 

isolate as C.krusei pink with white borders 

rough colonies. The extracted DNA for all 

suspected isolates of C.glabrata were subjected 

to PCR for amplifying PLB gene .The results 

confirm the presence of 404bp  PCR products 

when compare with  DNA ladder ,Figure (3).  

 

 

 

 

 

 

 

 

 

 

 

Figure (1) : (A)  Candida species , (B) C. albicans    (C) C.glabrata  , (D) C.tropicals , and   (E) C. 

krusei   on Hi Crome 
TM

 Candida Differential agar 

 

 

 

 

 

 

 

 

 

 

Figure (2) : Candida glabrata on HiCrome 
TM

agar ,(A) Coloneis appear  as a pink  color , (B) 

Coloneis appear as an ivory color  
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Figure (3): Lanes 1-14  represent PCR  amplicon of PLB gene with molecular  404bp  For 14 

isolate of C. glabrata / L: DNA ladder (100bp) 

 

DISCUSSION 

        The results of the current study 

agreed with several reports which observed that 

C. glabrata can be recognized from other 

Candida spp.  by the formation of lavender to 

pale pink colonies on HiCrome™ Candida 

Differential Agar  
(16)

 However,  in this study the 

colonies of C.glabrata strains exhibited 

significant variability when they appeared as 

ivory  or white large colonies, this result agreed 

with Hospenthal (2006)
 (17)

 noted that most non- 

C. albicans strains are ivory , pink , lavender on 

HiCrome™ Candida Differential Agar. previous 

study conducted by Sagar et al proved that C. 

glabrata  falsely identified  as C. parapsilosis  

on Hicrome agar 
(18).

 Because  the lack of 

consensus for the ability  of HiCrome™ 

Candida Differential Agar to identify C. 

glabrata based on  pale pink to  purple  colonies 

after 48hr incubation 
(8)

 . It was  necessary to use 

molecular methods for definitive identification 

of this species of candida , nowadays, PCR is 

one of the  most important tools that employ for  

identification of  fungal species in a poly 

population or complex sample such as clinical 

specimens due to high specificity and its 

versatility 
(19)

  .The phospholipase extracellular 

enzyme is produced by different species of 

candida  and play an active role in controlling of 

candida growth ,spreading in host tissues 

byhydrolysis phospholipids of host cell 

membrane. 
(20)

 literature reports showed that 30-

100% of the oral isolates  produced    

phospholipase with variable degree of enzymatic 

activity
(21).

  

Thus, employing specific  primer 

associated to target sequence of  phospholipase 

B gene (PLB gene) and also using  conventional 

PCR assay as an accurate ,rapid assay for 

amplification of PLB gene of candida glabrata is 

very useful to detect this species in clinical 

samples
(22)

 , therefore PCR outperformed other 

phenotypic  assay  as it could be achieved in a 

short time, less than 5 hours  while other 

phenotypic method required at least 48 hrs. or 

about 72hr.
(23).

  and  no single phenotypic 
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technique has assured to be highly effective to 

distinct C. glabrata from other species of 

candida . 

           CONCLUSIONS 

       C.glabrata is emerging as the second most 

prevalence among patients wearing dentures 

and suffering from denture stomatitis. 

Molecular method  using PCR targeting 

phospholipase B gene provided definitive 

identification of C. glabrata and differentiate it 

from other Candida spp.   

                                    

  ACKNOWLEDGMENT 

The authors thank the Department of Prosthetic 

and the Department of Basic Science ,  College 

of Dentistry , University of Mosul for 

supporting this study .  

 

REFERENCES                          

1. Yano  J  , Yu A  , Fidel P L  , Jr and  Noverr, 

M.C. Candida glabrata has no Enhancing role 

in the pathogenesis of candida – associated 

denture stomatitis in Rat model . American 

society for microbiology . (2019); 4(2): 

00191-19 https// doi .org/10.1128 mSphere . 

00191-19 . 

2.  Pfaller  M A  , Andes D R , Diekema  D J  

,Horn D L  , Reboli A  C , Rotstein  C  , 

Franks B  , Azie  N E  . Epidemiology and 

outcomes of invasive candidasis due to non  

albicans species of candida in 21496 pateints 

:data from the prospective Antifungal therapy 

(PATH) registry 2004 -2008. (2014); 9(7): 

doi:10.1371/j pone. 0101510. 

3.  Zomorodian   k  , Haghigh   N N  , Rajaee  

N  , Pakshir K  , Tarazooie B, Vojdani M, 

Sedaghat F , and Vosoghi M. Assessment of 

candida species colonization and denture –

related stomatitis in complete denture 

wearers . Med Mycology (2011) ;49: 208-

211 doi: 10. 3109/ 13693786.2010 . 507605 

4.  Milica   J ,Radmila  O  ,Ana  P  , Dragana  S  

, Nenad  S ,Zana  P.The role of Candida-

albicans on the development of stomatitis 

in patients wearing dentures . Sana med 

review article(2018) ; 13(2): 175-181 doi: 

10.24125/sanamed .v13i2.236 

5.  Pafaller   M A  , Diekema D J  , Dibbs  D L  

,Newell  V A  ,Meis J F     ,Gould I M  , Fu 

W  , Colombo,A.L. , and Rodrigues- 

Noriega ,E Result from the ARTMIS Disk 

Global Antifungal surveillance study , 

1997 to 2005:an8.5-Year analysis of 

susceptibilities of candida species and 

other yeast species to fluconazole and 

voriconazole determined by CLSI 

standardized disk diffusion testing ,J clin 

microbial. (2007); 45(6):1735-1745 

6.    chang , A , Neofytos ,D and Horn ,D  

Candidemia in the 21
st
 century . future 

microbial . (2008); 3(4): 463-72 doi : 

10.2217/17460913.3.4.463. 

7.    Guinea ,J Global trends in the 

distribution of candida species causing 

candidemia . clin microbiol infect (2014); 

6:5-10 doi:10.1111/1469-0691.12539. 

8.    Pincus, DH ,Oreng A S and Chatellier S 

Yeast identification –Past, Present , and 

Abdulla HA., Mustafa  EA 

Al – Rafidain Dent J 

Vol. 20, No2, 2020 



 

271  

 

future methods Medical  mycology .(2007); 

45,97-121 

Doi:10.1080113693780601059936 

9.     Harmal , N S . Khodavandi  A, Alshawsh 

,M A ,Jamal F, Sekawi Z, Peng NK and 

Chong PP  . Identifecation and 

differentiation of Candida species using 

specific polymerase chain reaction 

(PCR)amplification of phospholipase 

Bgene .African J of microbiol Res (2013) ; 

7(20): 2159-2166 Doi :10.5897/AJMR 

2013 .2501Acadimic journals ,org /AJMR 

10.   Zhang J , Hung , G , Nagamine K , Li, B , 

Tsai , S ,and Lo ,S Development of 

Candida – specific Real – time PCR Assay 

for the detection and identification of Eight 

Medically important Candida 

speceis.microbiology insights.(2016); 9: 

21-doi:10.4137/MBI.S38517. 

11.  Deorukhkar S and Roushani S . 

Identification of Candida speceis 

:Convential methods in the Era of 

molecular diagnosis .Ann Microbiol  

Immunol . 2018; 1 (1) : 1-6 

12. Al–Ali IYJ and Mejbel  FAH . Isolation 

and identification of Candida spp from 

oral immune compromised patients with 

study of virulence factors 2014; Al–kufa 

University Biol .6(2): 115-123 

http://www.kufabiojournal.org 

13. Hussein Kh. Use of universal 18SrDNA 

gene and CHROMagar candida medium 

for the identification of Candida species 

isolated from denture wearers. Al–Kufa 

Univers  J. Biol . 2016; special issue for 2
nd

 

international for boil sci  

14.  Cheang P, Chong P, Shamsudin M, Ng K. 

Cloning of Phospholipase B Gene 

Homology in Candida species via 

Degenerate PCR. Biomed. Res.( 2006) 

17:117-123. 

15.  Maniatis T , Fritsch, E F ,and Sambrook J  

In vitro application of  DNA  by the 

polymerase chain reaction , in molecular 

cloning : A laboratory manual . 2nd ed., 

Cold Spring Harbor Laboratory Press , 

New York , U.S.A. (2001) ; P. 691 

16.  Ozkan , K , Ilikit , M , Aylinates,  Bicer- 

Turac ,A and Demirhindi Performance of 

chromodenic  Candida agar and CHROM 

agar Candida in recovery and presumptive 

identification  of monofungal  and poly 

fungal vaginal isolates Med mycology. 

(2010); 48: 29-34 doi: 

10.3109/13693780802713224 

17. Hospenthal DR , Beckius  ML  , Floyd KL 

, Horvath LL  and ,Murray CK , 

Presumptive identification of Candida 

species other than C. albicans C. krusei 

and C. tropicalis with chromogenic 

medium CHROM agar Candida . Ann Clin 

Microbiol Antimicrob (2006); 5:1 

doi:10.1186/1476-0711-5-1 

18. Bharathi  R .Comparison of chromogenic 

media with the corn  meal agar for 

speciation of Candida. JPAM .2018; 12(3): 

1617-1622 

http://dx.doi.org/10.22207/JPAM.12.3.68. 

Molecular and Conventional Methods for Detection of Candida  glabrata 

Al – Rafidain Dent J 

Vol. 20, No2, 2020 

http://www.kufabiojournal.org/
http://dx.doi.org/10.22207/JPAM.12.3.68


 

272  

 

19. Harmal ,N S , Khodavandi , A , Alshawsh, 

MA , Jamal, F , Sekawi, Z , Peng, NK and 

Chong, P P Identification and 

differentiation  of candida species using 

specific polymerase chain reaction (PCR) 

amplification of the phospholipase B gene 

. African J. OF microbiology research 

.(2013); 7(20):2159-1266 Doi 

:10.5897/AJMR( 2013).2501Acadimic 

journals ,org /AJMR 

20. Ghannoum, M A, Potential role of 

phospholipases in virulence and fungal 

pathogenesis. Clin Microbiol Rev, (2000) ; 

. 13(1): 122-43 

21. Rosca ,I , Bostanaru ,AC  Minea, B , 

Nastaso, V , Gherghel , I , Panzaru, CV 

Mares, M , Moroti-constantinescu ,V R . 

Phenotypic and genotypic  variations in 

candida albicans  isolates from Romanian 

Patients , Revista Romana  de Medicina de 

laborator. ( 2018) ; 26(4): 405-413. 

22. AL-Attraqchi A A , Hassan J S , Dawood 

H N and  A Hadab M..Molecular and 

conventional methods for detection of 

Candida species isolated from a sample of 

immunocomprimisied Iraqi patients with 

pulmonary symptoms . J Contemp Med Sci 

(2017);  . 3(10) : 229–233. 

23.  Sadrossadati ,S Z ,Ghahri, M ,Fooladi, 

A.A.I., Sayyahfar , S  Beyraghi ,S and 

Zohr Baseri  Phenotypic and genotypic  

characterization of Candida species 

isolated from Candidemia in Iran , 

Curr.med .mycol (2018); 4(2):14-20 Doi: 

10.18502/cmm.4.2.64 

 

 

 

 

 

 

 

 

 

 

 

Abdulla HA., Mustafa  EA 

Al – Rafidain Dent J 

Vol. 20, No2, 2020 


