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5.MATERIALS AND METHODS
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5.1 SOURCE OF DATA 
This study will be conductedon different clinical specimens of pus,CSF 
urine,blood and other body fluids attending Rama Medical college,Hospital and Research 
centre,Mandhana,Kanpur.

 
5.2 STUDY DESIGN
Laboratory based prospective cross sectional study on Candida albicans 
isolated from different clinical specimens.
 
5.3 STUDY PERIOD 
12-18 months. 
 
 5.4INCLUSION CRITERIA
Repetitive isolates from a single patient to confer on its pathogenicity.
 
5.5 EXCLUSION CRITERIA
Cultures in which more than one bacteria and fungi are grown.
 
5.6 SAMPLE SIZE

n=z 2- p.q/e2 where as
n=sample size 
p=sample proportion 
e=standard error of the population.

  According to Parveez Anwar Khan et.al et.al in 2015 the prevalence of Candida from 
various clinical samples in India is   66%. 
      p=66% or 0.66 
      q=44% or 0.44 
      d=20% of p=0.132% or 0.0132
      Using the above information sample size(n) is calculated as 70.
 
5.7STATISTICAL ANALYSIS
Data collected will be entered in MS excel sheet.
Data will be analyzed using statistical software, SPSS .Suitable statistical tests, 
depending upon the nature of data, shall be used. 
 

5.8LABORATORY EXAMINATION

5.8.1 Isolation and Identification of Candida albicans 

Samples-urine,pus,blood,vaginal swabs  collected using  aseptic
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precautions as per the standard guidelines. 
Culture- samples collected will be inoculated on to Blood agar, Macconkey agar andtwo 
tubes of Sabourauds Dextrose agar, one tube incubated at 25 c  andother  at 37 to 
48 hrs. Growth of Candida will be identified by colonial characteristics as white to 
creamy and pasty colonies and Gram staining revealGram positive budding yeast cells .

Then the speciation to C.albicans will be done by standard Conventional 
techniques like

Germ tube test:
Germ tubes are short outgrowth, non-septate germinating hyphae. They are ½ 
the width and 3 – 4 times the length of the cell from which they arise. When
cells of Candida are incubated in serum at 37 -4 hours Candida albicans produce 
short, slender, tube like structures called germ tubes. 
Chlamydospore formation on Corn meal agar: 
Using an inoculating needle, obtain visible paste of the organism. Draw the 
needle through the agar making two perpendicular lines in the shape of an"x".
 Flame a coverslip and allow it to cool. Once coverslip has cooled, place over 
the central area of the "x" in order to reduce oxygen tension. Reduced oxygen 
tension stimulates chlamydospore production. Leave some growth uncovered  
and incubate aerobically at room temperature (25-30ºC) for up to 72 hours in 
the dark. Examine daily for typical colonial growth and morphology. Invert the plate and 
examine microscopically using a low power objective (10X). View along the edge of the 
coverslip for detection of chlamydospore formation. Follow steps one through four of the 
above procedure for the examination of sporulation of molds. Incubate until mold is 
visible and mount coverslip in glycine. Examine microscopically for characteristic 
structures.. 
The visual growth  which revealed Gram positive budding yeast cells fromSDA and 
speciated to C.albicans by Germtubetest,Chlamydospore formation
on cornmeal agar, will be subcultured on CHROM agar,prepared as per
manufacturer instructions(Hi Chrome Candida Differential agar HiMedia
Pvt.Ltd)  and incubated at 30 -48hrs.The appearances of Candida 
albicans on CHROM agar as per the instruction manual of manufacturer will 
be in light green colour colonies.
 
5.9 ANTIFUNGAL SUSCEPTIBILITY TESTING 
Antifungal susceptibility testing of Candida isolates will be assessed using the  
Kirby Bauer disc diffusion method according to CLSI guidelines.Mueller 
Hinton agar supplemented with 2% glucose and 0.5ug/ml methylene blue will 
be used for sensitivity testing.The isolated Candida species will be cultured on
SDA at 35 um will be prepared by picking five distinct  
colonies and suspended in 5ml of sterile physiological saline .The turbidity of
the inoculums suspension will be  adjusted to 0.5 McFarland standard followed  
by inoculation of plates containing MHA supplemented with 2% glucose
(supports growth)  and 0.5ug/ml methylene blue (delineate zone size) with a  
sterile cotton swab moistened with inoculums suspension.The plates will be 
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allowed to dry for 3-5 minutes and then antimicrobial discs will be dispensed  
onto the surface of inoculated agar plate and sensitivity will be tested for the  
following antifungal disc Fluconazole-25 mcg , units with their zone  
diameters measured as per the instruction manual of manufacturer(HiMedia
Labs Pvt.Ltd ).
 
Strains  ofC.albicans isolates that are resistant to Fluconazole will be tested for MIC by
NCCLS  broth macrodilution method according to NCCLS M 27-A 
guidelines.Fluconazole will be obtained as a reagent grade powder.Tubes containing 
twofold fluconazole dilutions ranging from 0.25 to 256mg/l,in RPMI 1640 medium and 
buffered with 0.164M morpholinepropanesulfonicacid buffer were prepared in single 
batch and stored frozen at -20 c until used.Themacrobroth dilutions wee incubated at 35 c 
and measured spectrophotometrically after 48hrs to verify the presence or absence of 
growth.The turbidity will be measured by diluting 0.2ml of drug free control growth with 
0.8ml of RPMI medium to produce inhibition standard[56]
5.10 Detection of ERG11 gene in fluconazole resistantC.albicans isolates by 
PCR 
5.10.1 DNA typing techniques for strain identification.
Repetitive-element PCR will be performed with a DiversiLab Candida kit and  
run on a Caliper 1000 analyzer as described by the manufacturer.  
Measurement of transcript levels. 
Strains were grown overnight at 35°C in YPD liquid medium. Overnight 
cultures were diluted into fresh medium, adjusted to an optical density at 530
nm of 0.1, and grown for 3 h. Total RNA was extracted with the RNeasy
minikit (Qiagen Inc., Valencia, Calif.). RNA quality (i.e., the presence of 
discreet 18S and 28S rRNA peaks) and quantity will be measured with an  
Agilent Technologies (Palo Alto, Calif.) RNA 6000 Nano Assay kit run on an  
Agilent Technologies 2100 bioanalyzer. Multiplex RT-PCRs will run in 
duplicate with an ABI Prism 7700 sequence detection system (Applied 
Biosystems, Foster City, Calif.). The 6-carboxyfluorescein-labeled test probe 
sets will be designed in-house with Primer Express software (Applied  
Biosystems) and purchased from Applied Biosystems.The 6carboxyrhodamine 6G-
labeled 18S TaqManrRNA control reagents kit for the detection of endogenous 18S 
rRNA will be purchased from Applied Biosystems. 
Sequences of RT-PCR primer-probe sets 
Expression levels as measured by RT-PCR are expressed in CT units, this is the  
first cycle in which the signal above a preset threshold (known as the threshold
cycle) is detected. Consequently, the CT value is inversely proportional to the  
amount of transcript detected (i.e., the CT value for an abundant transcript will  
be numerically lower than the value measured for a less abundant transcript). 
 Furthermore, a decrease in the CT value from x to x
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twofold increase in the amount of transcript detected. To control for variations 
in the amount of input RNA, multiplex reactions will run with the 18S rRNA

CT) were 
CT[test gene] = CT[test gene]  CT[18S]. All probe sets will be

tested, alone and in a multiplex mode, with serial dilutions of cDNA. The 
signal from all probe sets will be  proportional to the amount of input cDNA 
over a 1,000-fold concentration range, irrespective of the presence of the 18S 
rRNA probe.
 
5.10.2 PCR amplification and sequencing,of ERG11 . 
ERG11 will be PCR amplified in overlapping 600-bp segments from total  
genomic DNA. Both strands will be sequenced by MWG-Biotech Inc, (High 
Point, N.C.) and compared to the sequence published in GenBank (accession 
number X13296). SelectERG11 alleles will be PCR amplified from  
chromosomal DNA with PFU Turbo (Stratagene, La Jolla, Calif.) with the 
following oligonucleotides to generate fragments with flanking SalI and 
BamHI restriction sites, 
5 ACGCGTCGACAATATGGCTATTGTTGAAACTGTC-3 - 
GCGGATCCTTAAAACATACAAGTTTCTCTTTT-3  
mutation encoding the A61V substitution, the 5 regions of ERG11 will  
be  separately PCR amplified with the above oligonucleotides in combination 
with mutagenic oligonucleotides (5 TTGGTTTGGTTCTGTAGCTTCATATGGT-3
5 -ACCATATGAAGCTACAGAACCAAACCAA-3 PCR fragments will 
be fused together by PCR with the same oligonucleotides used for cloning ERG11.  
 
 
 
 

 

 

 

 

 


