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ABSTRACT

Background: The genus Candida includes about 200 different species, but only a few species are human opportunistic
pathogens. Candida albicans is a commensal and opportunistic pathogenic agent that causes infection in immune compromised
individuals. This work was conducted to study the detection of virulence factors of Candida spp. in clinical female samples from
tertiary care hospitals of Kohat.

Methods: This cross-sectional study was conducted during April to July 2017. Patients data and samples were collected from
Liagat Memorial Hospital (LMH), Fauji Foundation Hospital, and Family Health Hospital, Kohat. Morphological identification was
done by using different media i.e SDA and PDA. Further identification was done through gram staining and germ tube method.
Results: A total of one hundred and sixty (n=160) clinical samples were collected from outdoor patients, in which only 50 were
Candida positive. Among all the 50 isolates of 13(26%) Candida spp. were germ tube positive. Further identification were done
through Chrome Agar in which 17(34%) isolates were C. albicans, followed by 19(38%) were C. tropicalis, and 4(8%) isolates
were C. glabrata. Detection of virulence factors is done by different methods in which 30(60%) isolates showed phospholipase
activity in which 12(24%) of Candida spp. were large positive. In haemolytic activity showed 28(56%) strong haemolytic activity,
5(10%) were weak positive. Candida positive patients high 36 (72%) in 21 to 40 years.

Conclusion: In the present study, the results concluded that patient infected with Candida are highly virulent as about more
than 60% of Phospholipase, Biofilm and Haemolytic positive. Candida species have high prevalence rate among 21 t0 40 years
from the rest of very late and early age. Finding novel antibacterial chemicals is highly advised in view of the study's findings.
Additionally, it is crucial to assess the candida resistant patterns at the genomic and proteomic levels in order to identify the
genes causing the patterns of antibiotic resistance.
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INTRODUCTION

Fungi are eukaryotic microorganisms. Most fungal species, like
moulds, have multicellular filaments called hyphae that form
mycelium. Other fungi species, like yeasts, grow as single cells®.
Candida species are one of the most important yeast, are normal
inhabitants of the skin and mucosa (oral cavity, digestive tract,
vagina)>. But Candida can become pathogenic in immune
compromised person because of its dimorphic form. The dimorphic
fungus Candida spp. can respond rapidly to environmental
changes, and this flexibility could allow this organism to take
advantage of impaired immunity and facilitate establishment of
disease®. A distinctive characteristic of C. albicans is its ability to
grow with three distinct morphologies — yeast, pseudo hyphae, and
true hyphae, in tissues it may appear as yeasts or pseudo hyphae.
Pseudo hyphae are elongated yeasts that visually resemble
hyphae but are not true hyphae®. Over the last three decades,
Candida spp. has emerged as an important cause of health care
associated and opportunistic infection®. Around 17 different
species of Candida are reported as disease causing agents®. The
National Nosocomial Infections Surveillance System has reported
Candida spp. are the fourth most common bloodstream isolates in
nosocomial infections in USA. Over 95% of all fungal infections
have been associated with C. albicans, A. fumigates and C.
neoformans’. The most typical fungi infections in AIDS patients are
also candida infections. Among these patients, oropharyngeal
candidiasis predominates, which can cause malnutrition and hinder
the absorption of medication®. The pathogens C. tropicalis, C.
glabrata, Candida albicans, and C. parapsilosis are the most
dominant®. C. albicans is the frequently yeast responsible for
vaginal yeast infections®. Several virulence factors mainly
contribute in the pathogenicity of Candida species which include
evasion from host immune system, attachment, synthesis and
secretion of tissue destroying hydrolytic enzymes such as
proteases, phospholipases and haemolysin and finally biofilm
formation®!. Different risk factors make person more vulnerable for

the Candida infections such as pregnancy, high estrogen levels in
body, diabetic patient (commonly women), contraceptive
containing a high estrogen dose and antibiotic drug treatment
which suppress normal flora of vagina!?. Recurrent vulvovaginal
candidiasis (RVVC)is a disorder that affects roughly 5-8% of
reproductive-age females, who experience four or more
occurrences of clinical Candida infection year®®. Drug-resistant
biofilms is one of the significant attribute of Candida species for
causing disease in humans. Among the different types of microbial
biofilms*4, sessile cells within C. albicans biofims are slighter
vulnerable to antimicrobial substances than are planktonic cells®.
It has been reported that the development of drug resistance within
the Candida biofilms advances along with the maturation process®.
So the growing number of drug resistant strains are demanding
new antifungal targets to be focused?¢. This work was conducted to
study the detection of virulence factors of Candida spp. in clinical
samples from tertiary care hospitals of Kohat

METHODOLOGY
The research was carried out in the laboratory of the department of
microbiology at Kohat University of Science and Technology in
Kohat, Pakistan. The study was conducted for four months (April to
July 2017). During this period, 160 samples of vaginal swabs were
collected from tertiary care hospital of Kohat to isolate and identify
the different Candida spp. causes Candidiasis. The collections of
all the specimens were handled according to standard protocols.
Vaginal samples were collected and transported aseptically
using swabs containing Amies medium (mwe, medical wire, UK).
On SDA plates all the HVS samples were cultured and placed on
both 250C for 24-48 hours'’. Candida spp. were distinguished
through their morphological characteristics by culturing them on
SDA and differential medium i.e. Chrome agar. Further
identification was done through Gram staining®® and Germ tube
test™.
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Biofilm production was checked by tube method. Cultures of
Candida spp. were inoculated in sterile saline and incubated at
37°C for 24 hours. In sterile test tubes containing 5ml SD broth,
0.5ml saline suspension was added and incubated at 37°C for 48
hours. After incubation, broth was discarded. Tubes were washed
and then stained with 1% safranin for 10 minutes. Tubes were
again washed and air dried. Biofilm production was scored as
negative (-), weak (+), moderate (++), or strong (+++) positive
based on the protocol given®.

Sterile egg yolk medium was prepared by adding 6.2gm
SDA, 0.1gm CaCl2 and 5.8gm NaCl in 100ml distilled water.
Sterile egg yolk was centrifuged at 4000rpm for 30 minutes. Then
2ml supernatant of egg yolk was added in cooled media, mixed it
well and then poured into sterile plates. A small drop (10ul) of
culture suspension was poured on the plate containing medium
with the help of pipette for 4-5 days at 37°C. The Phospholytic
activity was calculated by measuring clear zone?'. For hemolytic
assay, sterile SDA medium with 3% glucose was prepared when
temperature of medium came down to 45°C add 7% sheep blood.
Sterile culture suspension was prepared and a small drop (10ul) of
it was poured on the medium with the help of pipette and then
incubated at 37°C for 48 hours in CO2 incubator. The Hemolytic
activity was calculated by measuring clear zone??%,

All data were analyzed through statistical package for social
sciences cersion 22 (SPSS).

RESULTS

A total 160 samples were collected from different patients visiting
tertiary care hospital, Kohat from April 2017 to July 2017. After
identification of Candida spp. on the basis of germ test tube,
culture, microscopy and differential media i.e. Chrome agar 50
(31%) isolates were positive for Candida species. All positive
samples produced whitish, glossy and smooth colonies on SDA
which is the characteristic of Candida species (Fig-1).

Fig-1: Colonial morphology and growth of Candida species on SDA media

. Under microscopic examination with gram staining round to
oval, purple coloured budding yeasts were observed in all positive
samples (Fig-2) which were further identified by germ tube (GT)
test. Among all 50 isolates, 13(26%) species produces germ tube
and were positive for germ tube while 37(74%) were negative germ
tube.

- - —
Fig-2: Gram staining of Candida spp.

For differentiation of isolates, the germ tube test was
performed in which 26 (n-13) of the 50 Candida spp. isolates were
found positive while 74% (n=37) were found negative. Differential
media, such as Chrome agar, proved that C. albicans isolates with
positive germ tube tests generated hyphae while their negative
germ tube tests did not.

Table 1: Results of Candida positive germ tube test samples for all 50
clinically isolated

Samples No of isolates Percentage
Positive 37 74 %
Negative 13 26 %

It was confirmed by differential media i.e. Chrome agar that
all the germ tubes test positive were C. albicans which produced
hyphae while other species were found negative by germ tube test.
After incubation of all Candida positive samples for 24-48 hours at
37°C, different colour of colonial growth were notified on Chrome
agar. Purple colour shows C. krusei, blue colour were C. tropicalis,
light green colour shows C. albicans, and pink colour indicates C.
glabrata. Among positive samples, 38% (n=19) were C. tropicalis,
followed by C .albicans 17(34%), C. glabrata i.e. 4(8%) and C.
krusei i.e. 10(20%) (Tab-2, Fig-3).

C. opcals Nas

Fig-3: Identification of Candida spp. show colour on chrome agar.

Table 2: Results of Candida positive germ tube test samples for all 50
clinically isolated

Candida species No. of isolates Percentage%
C. tropicalis 19 38%

C .albicans 17 34%

C. glabrata 4 8%

C. krusei 10 20%

Among all 50 isolates of Candida spp. 34(68%) were biofilm
producer in which 2(4%) isolates were strong positive, 6(12%)
moderate positive, 26(52%) isolates were weak positive and
16(32%) isolates of Candida spp. were negative (, Fig-4, Tab-3).

Fig-4: Detection of Candida by biofilm production (a) weak positive, (b)
moderate positive (c) strong positive.
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Table- 3: Results of Biofilm activity for all 50 clinically isolated Candida
ositive samples

Samples Numbers Percentage
Strong positive 28 56 %
Moderate positive 5 10 %
Weak positive 1 2%
Negative 16 32 %

All 50 isolates of Candida spp. tested produced 34(66%)
produced hemolysin, in which 28(56%) strong hemolytic activity,
5(10%) moderate positive, 1(2%) weak positive, 16(32%) were
negative isolates of Candida.

(i Hersolves
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Fig-5: Result of hemolytic activity produced hemolysin by Candida spp.

Table- 4: Results of Hemolytic activity for all 50 clinically isolated Candida
ositive samples

36 (72%) in 21 to 40 years, 11 (22%) in 21-40 years while lowest

3(6%) in 1 to 20 years.

Table-4: Demographic analysis age distribution of Candida positive patient

Group Age (In years)

No. of samples

Percentage of Affected
females

Samples Numbers Percentage
Strong positive 28 56 %
Moderate positive 5 10 %
Weak positive 1 2%
Negative 16 32%

Phospholytic activity: All 50 isolates of Candida spp. were
screened for phospholypase activity. Among these 30(60%)
isolates showed phospholipase activity, in which 12(24%) isolates
of Candida were strong positive, 7(14%) isolates were weak
positive, 6(12%) isolates were weak positive, 4(8%) isolates of
Candida spp. were moderate positive while 21(42%) were
negative.
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Fig-6: Positive phospholipase Candida isolates, (b) negative phospholipase
Candida isolates

Table-5: Results and percentage of phospholipase activity

Samples Numbers Percentage
Strong positive 12 24
Moderate positive 4 8

Weak positive 7 14
Negative 21 42

Further analysis of demographic data through questionnaire
collected from patients revealed that Candida positive patients high

1 1-20 3 6%
2 21-40 36 72%
3 41-60 11 22%

DISCUSSION

All samples were cultured on SDA medium, colonies were
observed after of incubation of 37°C for 24-48 hours. Smooth,
creamy, pasty convex colonies of Candida spp. were formed, and
they smelled unpleasant. Growth of Candida spp. on SDA medium,
which encourages the growth of Candida, was utilised for the main
isolation of Candida in the same investigation. Every HVS sample
was inoculated into the sabouraud dextrose agar that Oxoid
provided. However, SDA is not a differential medium, making it
difficult to distinguish between various Candida spp. colonies
produced on this agar?*. With the help of gram staining that proved
Candida species showed budding and oval yeast, having gram
positive pseudo-hyphae under 100X of lense. This result is
confirmed by?. The HVS was also examined by the gram stain. A
smear was fixed on slide using 70% ethanol and then stained with:
crystal violet that proved Candida species showed budding and
oval yeast, having gram positive pseudo-hyphae under 100X of
lense.

Germ tube positive samples were performed in which 13
were positive and 37 were negative. Germ tube result showed
chlamydospores which indicate the positivity of Candida albicans
while chlamydospores were absent in Germ tube negative
\Candida species and same work was carried out by?® and they
also showed that GT give rapid result but they are unable to give
further identification of different Candida species.

After the germ tube, further identification was carried out
using Chrome Agar, one of Candida's differential media. All
Candida positive samples were incubated at 37°C for 24-48 hours,
and the colour of the colonial growth notified on chrome Agar. Light
green colour shows C. albicans, blue colour were C. tropicalus,
pink colour indicates C. glabrata and purple colour shows C.
krusei, 17(34%) isolates were C. albicans, followed by 19(38%)
were C. tropicalis, 4(8%) isolates were C. glabrata while 10(20%)
isolates were C. krusei species. Same work was conducted by
culture of Candida having mix culture of different species?, were
identified by using the selective media, HiChrom agar which shows
different color colony for different species.

Among all 50 isolates of Candida spp. 34(68%) were biofilm
producer in which 2(4%) isolates were strong positive, 6(12%)
moderate positive, 26(52%) isolates were weak positive and
16(32%) isolates of Candida spp. were negative. Same work was
conducted by?.

All 50 isolates of Candida spp. were screened for
phospholypase activity. Among these 30(60%) isolates showed
phospholypase activity in which 12(24%) isolates of Candida spp.
were large positive, 7(14%) isolates were weak positive, 6(12%)
isolates were poor positive, 4(8%) isolates of Candida spp. were
moderate positive while 21(42%) isolates of Candida spp. were
negative same work as our study was done by?°.

All 50 isolates of Candida spp. tested produced 33(66%)
hemolysin, in which 28(56% ) strong hemolytic activity, 5(10%)
weak positive, 1(2%) poor positive, 16(32%) were negative isolates
of Candida and the similar work conducted by®. Further analysis
of demographic data through questionnaire collected from patients
revealed that Candida positive patients high prevalence 36 (72%)
in 21 to 40 years while lowest 3(6%) in 1 to 20 years.

CONCLUSION
From the above current study it was concluded that all the
C.albicans are germ tube positive and other species are germ tube
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negative. Among all other isolated Candida spp. the major isolate
is the C.tropicalus (38%) while the least C.glabarata (8%). For the
identification of Candida spp. it was also concluded that chrome

agar is the reliable method. In the present study

the results

concluded that patient infected with Candida are highly virulent as
about more than 60% of Phospholipase, Biofilm and Haemolytic
positive. After demographic data the current study also concluded
that Candida species have high prevalence rate among 21 to
40(72%) years from the rest of very late and early age.
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