
International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 02 Issue 08 August 2017, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 1177 DOI: 10.23958/ijirms/vol02-i08/15                                                                   © 2017 Published by IJIRMS Publication 

 

 

Prevalence of Oral Candidasis in Oral Cancer 

Expansion 

Dr. Nishant Sharma
*1

, Dr. Archana Shrivastav
2
 

1
Department of Biotechnology, College of Life Sciences Gwalior, MP India  

2
Department of Microbiology, College of Life Sciences Gwalior, MP India 

*Correspondence Email id: nishant7373@yahoo.co.in 

Abstract: 

Oral cancer is a multifactorial disease and beside with many potentially malignant disorders, chronic oral Candidiasis is rarely 

but can transfer into oral cancer. Oral Candidiasis includes the exterior of whitish, velvety plaques on the mucous membranes 

of the mouth and tongue. Candida as a pathogen can cause both outward and grave systemic disease. The finding of its deep 

seated infections remains a great challenge. Identification and characterization of antigens would be useful in the diagnosis 

and treatment of Candida infections. Present study was aimed to culture and identify C. albicans from patients with suspected 

oral cancer and separate proteins put in on SDS-PAGE to identify its patterns. The prominently were resolved single 

polypeptide band of approximately 46 KDa. 
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Introduction 

Infection has a considerable role in cancer expansion, 

causing about one in five malignancies global.
[1,2]

 Bacteria 

similar to Helicobacter pylori, viruses like Human 

Papilloma Virus (HPV), chronic hepatitis B and C 

infections, and herpes virus, Epstein-Barr virus (EBV), 

causes cancer due to chronic infections
[3]

 and most observe 

in Candida in carcinogenesis is related to oral and 

esophageal carcinoma. The promising connection between 

Candida species and oral neoplasia was first reported in the 

1960s with later reports signifying a link between the 

presence of Candida albicans in the oral cavity and the 

development of oral squamous cell carcinoma.
[4]

 

Oral cancer is a multifactorial disease and beside with many 

potentially malignant disorders, chronic oral Candidiasis is 

rarely but can transfer into oral cancer. Oral Candidiasis 

includes the exterior of whitish, velvety plaques on the 

mucous membranes of the mouth and tongue. An disparity 

between Candida albicans, virulence factors and host 

defenses frequently due to precise defects in the immune 

system causes Candida albicans to colonize, penetrate, and 

scratch host tissues
[5]

 increasing the incidence of infections 

caused by Candida especially by Non Candida albicans
[6]

 

though Candida as a pathogen can cause both outward and 

grave systemic disease.
[7]

 

The finding of its deep seated infections remains an 

immense challenge. One of the major reasons for the 

increase in Candida infections is the growth of it’s opposed 

to strains to azole drugs, such as fluconazole used in the 

prophylaxis and treatment of candidiasis.
[8,9]

 The 

identification of persistent or disseminated candidiasis is 

based on clinical symptoms that are spread and not simply 

differentiated from those manifested by other infectious 

agents. Therefore substantial interest in the identification 

and characterization of antigens would be useful in the 

diagnosis and treatment of Candida infections. 

The present study was aimed to culture and identify C. 

albicans from patients with suspected oral cancer and 

separate put in on SDS-PAGE to identify its patterns and 

add in the literature of chronic oral Candidiasis which 

converts into oral cancer. 

2. Materials and methods 

C. albicans strains were isolated from patients with medical 

symptoms of oral Candidiasis. Samples were collected and 

processed as per the standard microbiological procedures. 

Sterile cotton swabs were prepared, gently smeared over the 

oral region and the swabs were immediately transferred to 

Sabouraud’s Dextrose broth (pH, 5.6). They were screened 

for budding yeast like cells with the help of Gram stain, 

10% KOH. The candida isolates which were obtained were 

further speciated by the germ tube test, chlamydospore 

formation on corn meal agar and inoculation on 

chromogenic medium.
[10]

 The chromogenic medium, 

HiMedia CHROM agar, has chromogenic substances which 

helps in the quick detection of the candida species, based on 

the reactions between the exact enzymes of the dissimilar 

species and the chromogenic substances. 
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Fermentative yeasts recovered from clinical specimens 

produce carbon dioxide and alcohol. Production of gas 

rather than a pH shift is indicative of fermentation. The 5 ml 

of carbohydrate (pH, 7.4) containing 1 % peptone, 1 % 

sugar, 0.3 % beef extract and 0.5 % NaCl, 0.2 % 

Bromothymol blue in distilled water medium was dispensed 

in sterilized Durham tube and 0.2 ml of saline suspension of 

the test organism was added and incubated at 370 C for 10 

days. 

Cell fractionation were suspended in a breaking buffer ( pH, 

6.8) containing 62.5 mM Tris-HCl buffer, 15 % glycerol, 

1mM dithiotheritol and 20 mg of phenyl methyl sulfonyl 

flouride and broken by mechanical disruption in a Braun’s 

homogenizer for 2 min with irregular cooling in the 

presence of glass beads 0.45 mm in dia. After disruption of 

the cells, the glass beads and unbroken cells were removed 

by centrifugation at 500 x g. The homogenate was then 

centrifuged at 6000 x g for 20 min and the pellet was 

collected. The supernatant containing the soluble protein 

fraction was recovered and passed through a 0.45 m filter 

membrane. The filtrates were then extracted with an equal 

volume of chilled chloroform. Following centrifugation at 

40 C for 15 min at 2000 x g, the upper aqueous phase was 

aspirated and transferred to a dialysis tube. The crude 

protein fraction was dialyzed in column binding buffer (20 

mM Bis-Tris, pH6.5) for 24 hr. The dialysed crude enolase 

was subjected to Sodium Dodecyl Sulphate - Poly 

Acrylamide Gel 

Electrophoresis (SDS - PAGE). SDS - PAGE was 

performed following the method of 
[11]

 Equal amount of 

sample loading buffer was added to the enolase samples (20 

µg protein). The samples were boiled for 1 min and loaded 

on 12% SDS - PAGE. 

3. Results and Discussion 

Cancer is the second most leading cause of death in 

economically developed countries and the third most leading 

cause of death in developing countries.
[12]

 Yeasts are 

commensal organisms found in about 40% of individuals, 

the mostly species being C. albicans. It has the potential to 

infect virtually any tissue within the body, however, it's 

predominantly found on oral mucosa.
[13]

 

An imperative increase in the incidence of fungal infections, 

particularly those due to yeasts, mainly Candida species is 

being seen in recent times. Candida albicans is considered 

the most pathogenic member of the genus Candida and is 

the species most frequently isolated from clinical materials, 

although infections with other species of Candida have been 

noticed in recent times.
[14,15]

 

The present study evaluated the association of C. 

albicans with oral patients, potentially malignant for which 

we used oral pus culture technique and took biopsy from the 

suspected abrasion. Previous study also shown that Candida 

has capacity to induce oral cancer by directly producing 

carcinogenic compounds, like nitrosamines
[16]

 Such a 

carcinogen attach with DNA to form adducts with bases, 

phosphate residues, and/or hydrogen bonding sites which 

leads to miscoding or irregularities with DNA replication.
[17]

 

The point mutations thus induced may triggers the precise 

oncogenes and bring about the expansion of oral cancer.
[18]

 

After the 72 hours of cultivation of the candida at the 37˚C, 

white creamy colonies appear on the petridish of SDA 

media. Fig. 1  

 
Figure 1: Microscopic view of Candida albicans 

By the Gram staining of the Candida albicans strains 

Isolated from the sample, apparent that it belongs to the 

gram positive category of microorganisms because in the 

microscopy its colonies appeared purple-bluish in color. 

Fig.2 

 
Figure 2: Microscopic view of the Candida albicans 
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Formation of germ tubes was seen as long tube like 

projections extending from the yeast cells. There was no 

constriction at the point of attachment to the yeast cells. The 

germ tubes were formed within two hours of incubation in 

C. albicans. Fig. 3 

 
Figure 3: Microscopic view of Formation of germ tubes. 

On Hi-chrome Candida agar, Candida glabrata shown white 

smooth colony, Candida krusei give purple colony and 

Candida albicans gives green colony. In present study, 

isolate of C. albicans was used. Fig. 4 

 
Figure 4: On Hi-chrome Candida agar media. 

The Candida albicans fermented the carbohydrate sugars 

(Dextrose, Fructose, Lactose and Sucrose). In this process 

color of the broth is changed red to yellow because of the 

accumulation of the acidic end product and observed the 

bubbles that mean production of the Carbon dioxide and 

alcohol. Fig. 5 & 6 It is also clear that this dimorphic fungus 

gives the process of sugar fermentation or the production of 

carbon dioxide and alcohol. 

 
Figure 5: Carbohydrate Fermentation. 

 
Figure 6: Gas production 

In present study supports that association of yeast and its 

role in malignant transformation of oral sub mucous fibrosis. 

Other studies also supports that there may be a connection 

of yeast and its part in malignant transformation of oral sub 

mucous fibrosis.
[19]

  

Due to the accepted significance of these agents as 

nosocomial and opportunistic pathogens, it is important to 

have a simple, effective and relevant typing method for the 

characterization of these yeasts. Individual such technique 

could be the creation of protein profiles, which involves 

solubilisation of microbial proteins and electrophoresis in 

gel matrices such as polyacrylamide. The use of SDS-PAGE 

in epidemiological typing of nosocomial infection in 

neonates by Klebsiella spp. has been reported.
[20]

 

This study also confirmed that the use of SDS-PAGE 

showed a high degree of protein comparison among isolates 

of C.albicans. A similar finding has also been reported by 

other workers.
[21]
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The SDS-PAGE profile of the crude sample prepared from 

C. albicans for enclose showed several polypeptide bands 

from 205 kDa to 26 kDa. Fig.7 these, the significantly 

resolved single polypeptide band of around 46 KDa. This 

support was based on the reports in the literature.
[22,23,24]

 

 
Figure 7: SDS-PAGE PROFILE 

Conclusion 

Isolation and screening of Candida albicans from the 

sample of Oral Candidiasis was done, as it is well 

recognized in support of an association of Candida and in 

malignant transformation of oral sub mucous fibrosis. 

References 

[1] Parkin DM. The global health burden infection-

associated cancers in year. Int J Cancer, 118: 3030-

3044, 2006. 

[2] De Martel C, Franceschi S. Infections and cancer: 

established associations and new hypotheses. Crit 

Rev Oncol Hematol, 70: 183-194, 2009. 

[3] Mohd Bakri M, Mohd Hussaini H, Rachel Holmes 

A, David Cannon R, Mary Rich A. Revisiting the 

association between candidal infection and 

carcinoma, particularly oral squamous cell 

carcinoma. J Oral Microbiol , 2: 5780,2010. 

[4] Gall F, Colella G, Di Onofrio V, Rossiello R, 

Angelillo IF, Liguori G. Candida spp. in oral 

cancer and oral precancerous lesions. New 

Microbiol, 36: 283-288, 2013. 

[5] Fidel PL Jr. Immunity to Candida. Oral Dis. 2: 69-

75, 2008. 

[6] Lata R Patel, Jayshri D Pethani, Palak Bhatia, 

Sanjay D Rathod, Parul D Shah. Prevalence of 

Candida infection and its Antifungal susceptibility 

pattern in tertiary Care hospital, Ahmadabad. Nat J 

Med Res Vol. 2(4), 439-441, 2012. 

[7] Alka Nerurkar, Priti Solanky, Nilesh Chavda, Hinal 

Baria, Binita Desai. Isolation of Candida Species in 

Clinical Specimens and its Virulence Factor: The 

Biofilm. Ijmsph, vol.1 (2), 97-100, 2012. 

[8] Diaz-Guera, T.M., Martinez-Suarez, J.V., Laguna, 

F., Valencia, E., & Rodriguez-Tudela, J.L. Change 

in fluconazole susceptibility patterns and genetic 

relationship among oral Candida albicans isolates. 

AIDS, 12, 1601-1610,1998. 

[9] Shahid, M., Malik, A., Rizvi, M.W., & Singhai, M. 

Protein profile of a Fluconazole-resistant Candida 

albicans isolated from HIV-1 infected patient: 

Evaluation of protein extraction methods and 

development of a simple procedure. Global J. 

Biotech. Biochem. 1, 01-06,2006. 

[10] Laemmli, U.K. Changes of structural Proteins 

during the assembly of the head of bacteriophage 

T4 Natur, 227, 680 – 685, 1970. 

[11] Chander J. A text book of Medical Mycology, 

Candidiasis. 3rd ed. New Delhi: Mehta 

Publishers,.pp. 266-90, 2009. 

[12] Garcia M, Jemal A, Ward EM, Center MM, Hao Y, 

Siegel RL, et al. Global cancer Facts & Figures, 

Atlanta, GA: American Cancer Society. 2007. 

[13] McCullough M, Jabera M, Barrett AW, Baina L, 

Speight PM, Porter SR. Oral yeast carriage 

correlates with presence of oral epithelial 

dysplasia. Oral Oncol, 38:391–3, 2002. 

[14] Pfaller MA, Nosocomial candidiasis: emerging 

species, reservoirs and modes of transmission. 

Clinical Infectious Diseases, 22 (Suppl 2): S89-

S94, 1996. 

[15] Fadda ME, Podda GS, Pisano MB, Deplano M, 

Cosentino S, Prevalence of Candida species in 

different hospital wards and their susceptibility to 

antifungal agents: results of a three year survey. 



International Journal of Innovative Research in Medical Science (IJIRMS) 

Volume 02 Issue 08 August 2017, ISSN No. - 2455-8737 

Available online at - www.ijirms.in 

 1181 DOI: 10.23958/ijirms/vol02-i08/15                                                                   © 2017 Published by IJIRMS Publication 

 

Journal of Preventive Medicine and Hygiene, 49 

(2): 69-74, 2008. 

[16] Hooper SJ, Wilson MJ, Crean SJ. Exploring the 

link between microorganisms and oral cancer: a 

systemic review of the literature. Head Neck. 31: 

1228-1239, 2009. 

[17] Archer MC. Chemical carcinogenesis. In: Tannock 

IF, Hill RP, Eds. The basic science of oncology. 

New York: Pergamon Press. 89-105, 1987. 

[18] Mohd Bakri M, Mohd Hussaini H, Rachel Holmes 

A, David Cannon R, Mary Rich A. Revisiting the 

association  between candidal infection and 

carcinoma, particularly oral squamous cell 

carcinoma. J Oral Microbiol, 2: 5780, 2010. 

[19] Ariyawardana A, Panagoda GJ, Fernando HN, 

Ellepola AN, Tilakaratne WM, Samaranayake LP. 

Oral submucous fibrosis and oral yeast carriage – a 

case control study in Sri Lankan patients. Mycoses, 

50:116–20, 2007. 

[20] Malik A, Hasani SE, Shahid M, Khan HM, Ahmad 

AJ, Nosocomial Klebsiella infection in neonates in 

a tertiary care hospital: protein profile by SDS-

PAGE and klebocin typing as epidemiological 

markers. Indian Journal of Medical Microbiology, 

21: 82-86, 2003. 

[21] Kobayashi K, Suginaka H, Comparison of cell wall 

and membrane proteins from eight Candida 

species. Sabouraudia, 22: 341-344, 1984. 

[22] Strockbine, N.A., Largen, M.T., Zweibel, S.M,, & 

Buckley, H.R. Identification and molecular weight 

characterization of antigens from Candida albicans 

that are recognized by human sera. Infect. Immun., 

43, 715–721, 1984. 

[23] Savolainen J.J., Viander, M., & Koivikko, A. IgE, 

IgA, and IgG antibody responses to carbohydrate 

and protein antigens of Candida albicans in 

asthmatic children. Allergy, 45, 54–63, 1990. 

[24] Sundstrom, P.M., & Aliaga, G.R. Molecular 

cloning of cDNA and analysis of protein secondary 

structure of Candida albicans enolase, an abundant 

immunodominant glycolytic enzyme. J. Bacteriol., 

174, 6789–6799, 1992. 


