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ABSTRACT:

Two hundred vaginal swabs were collected from clinic visiting women. The study revealed that 102 positive
samples (51%) for the yeast isolation. The percentage was 51.11% in female below 30 years, while it was 50.76
% in women with age above 30 years. The highest levels of yeast isolation were found in relation with using of
antibiotics, pregnant state and non-aborted women. By using disc diffusion method, several antifungal has the
highest activity toward C.albicans such as fluconazole and clotrimazole while Iltrconazole and Amphotericin-B
showed lower activity. The result of multiplex PCR showed that the most of the tested strains had ALS1, HWP

and INT genes.
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INTRODUCTION:

The yeast Candida albicans colonizes the mucosa of the
oral and vaginal cavity, as well as the digestive tract,
and, depending on the severity of the underlying host
deficiency, can cause a range of infections. As a result,
C. albicans infections, which called candidiasis, are
extremely rare in healthy people. Candidiasis is a serious
clinical condition that can be split into two types:
superficial and deep-seated. Candida infections have
increased considerably during the previous two decades
for a variety of reasons such as immunosuppressive
medications, catheterization, long use of antibiotics,
immune-compromised  patients>?3,  Infections with
Candida albicans have risen considerably in the
previous two decades®. The fungus must express general
as well as stage- and tissue-specific virulence or fitness
characteristics during different stages of a C. albicans
infection and within various host tissue settings®.
Resistance to antifungal also increased during the past
several years®. So urgent need for new antifungal therapy
to control the high incidence of the disese’®°. Several
studies have been done with animal candiasis in our
areal®ll,
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Present study aimed to investigate the presence of yeast
in women vaginal samples regarding species, antifungal
susceptibility and correlation with pregnancy state and
investigating the presence of some virulence genes.

MATERIALS AND METHODS:

Two hundred vaginal swabs were taken from women
using cotton swab with transport media. Swabs were
directly inoculated onto SDA plates supplemented with
chloramphenicol. Cultures were incubated at 37°C and
were maintained for 2 weeks*213

Yeast Identification:

Yeasts colonies were diagnosed according to'4. Growth
on Sabaroud dextrose agar and observing the shape,
color and size of colony. Inoculated plates were
incubated under aerobic conditions at 37°C. Yeast were
subjected to the following test for identification, Germ
tube test'>, Dalmau plate technique. Growth on
CHROMagar™ candida: CHROMAgar™ Candida,
Paris!® and EPI Aux system also was used for
identification'’.

DNA Extraction:
EZ-10 Column Yeast Genomic DNA Yeast Purification
Kit was used for DNA extraction from C. albicans.
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PCR:

Virulence genes ALS1, HWP1 and INT1 were
investigated by PCR using the primers indicated in table-
1'8,

Table 1. The sequences of primers used at the study.

Genes Sequence of primer product
(bp)
ALS1 F, GAC TAG TGA ACC AAC AAATAC 318
CAG A
R, CCA GAA GAA ACA GCA GGT GA
HWP1 F, ATG ACT CCAGCT GGT TC 572
R, TAG ATC AAG AAT GCA GC
INT1I-F | FAAGTATTTGGGAGAAGGG 310
INT2-R | AAAG GG
R,
AAAATGGGCATTAAGGAAAAGAGC

Antifungal Test:
In sterile Phosphates buffer saline, a suspension of
overnight cultures of Candida albicans was prepared.

The inoculum contained 1-5106CFU/mI after turbidity
was corrected to 0.5 McFarland standard density. 25ul of
suspension inoculated on SDA plates and rolled on the
agar medium surface. Antifungal discs were placed on
the inoculated agar with forceps after plates were dried
at room temperature in a laminar hood. The plates were
incubated at 37°C for 24 hours before being manually
measured for zone diameters'®.

RESULTS:

The primary isolation of Candida species from vaginal
swabs indicated that 102 out of 200 (51%) were positive,
(Table 2).

Table 2. Frequency of positive growth in relation with age in
human.

Age (year) Vaginal swab Total positive %

<30 135 69 51.11

>30 65 33 50.76
Total 200 102 51
According to pregnancy, the present study found an

increase of yeasts isolation in both pregnant female with
a percentage of 56.45% (Table 3).

Table 3. Frequency of positive samples in relation with pregnancy
in human.

Status Total number of No. of %
sample positive yeast
culture
Pregnant 124 70 56.45
Non -pregnant | 76 32 42.10
Total 200 102 51

According to the using of antibiotics drugs, the results of
this study showed an increase of yeast isolation human
that used antibiotics with a percentage of 50 % as
indicated in table 4.

Table 4. Number of samples and percentage of yeast isolation in
relation with using antibiotics.

Status Total number No. of positive %

of sample yeast culture
Used antibiotic | 28 22 78.57
Non-used 172 80 46.51
antibiotic
Total 200 102 51

According to abortion cases, the results of this study
revealed that the yeast isolation in human, the results
indicated that non —abortion cases were more than
abortion ones with a percentage of 51.08% as showed in
table 5.

Table 5. Number of samples and percentage of yeast isolation in
relation with abortion state.

Status Total number No. of positive %

of sample yeast culture
Abortion 34 16 47.05
Non -abortion 166 86 51.80
Total 200 102 51

Antifungal sensitivity test:

Twenty isolates from C. albicans isolated from women
were tested for their antifungal susceptibility toward
antifungal drugs using disc diffusion method. Results
showed high sensitivity toward fluconazole and
clotrimazole and high resistance toward amphotericin B
and iltrconazole.

Detection of virulence gene:

The HWP1 gene was found in 6 out of 10 isolates (60
%), whereas the ALS1 gene was found in 7 out of 10
isolates (70%). INT gene was found in 5 out of 10
isolates (50%) as shown in table (6) and in Fig 1 and 2.

Table 6. Number and percentage of positive INT, ALSI and HWP
en in yeast isolates.

genes Samples positive % positive
Number samples

INT gene 10 5 50 %

ALSI gene 10 7 70 %

HWP gene 10 6 60 %

[

ALS1(318 bp)

500 bo
400 bp

300 bp
200 bp

-

100 bp

Fig 1. PCR results of HWP1 and ALS1 genes of C. albicans ( 3,4,8
HWP1 gen positive) ,(3,5, 6,8 ALS1 gen positive)
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300 bp = 310 bp

Fig 2. Multiplex PCR amplification with 100 bp ladder showing the
presence of INT gene of C. albicans.

DISCUSSION:

In relation with age of women, the results indicated that
the highest percentage of Candida were in age less than
or equal to 30 years with a percentage of (51.11%). That
is agree with previous report®, they reported that (46.8
%) of Candida were growth on SDA agar with the age
between 25 to 31 years. Studies found the most frequent
infection of the female genital tract is vulvovaginal
candidiasis. During a woman’s lifespan, nearly 75% will
have a candidal vulvovaginitis?.

In relation with pregnancy, results showed that the
percentage of Candida were 56.45% and 42.10% in
pregnant and non-pregnant respectively. This result was
in agreement with other study??, they found that 46.8%
and 55.4% of Candida were growth on SDA agar from
pregnant case and non-pregnant, respectively.

In relation with antibiotic used in human, the result
revealed that (78.57%) of Candida were growth on SDA
agar. Any types of antibiotics can increase the risk of
developing thrush, but in order to develop the condition,
the Candida fungus must already be present. Prevalence
of wulvovaginal candidiasis (VVC) as a result of
antibiotic use is also indicated previously®, who
reported 28% and 33% frequently of VVC with
antibiotic use respectively.

The ALS1 gene was positive in 13. This result was in
agreement with Pakdel et al*, they found 57% of strains
were positive. The result of HWP gene was in agreement
with Nas et al?®, they showed that 62% of strains were
positive. On the other hand, this result was in
disagreement with others who reported that 5.3% and
28% of strains were positive?®?’, The result of INT gene
was in disagreement with another work that found 100 %
of strains were positive®,

The ALS gene family and the HWP1 gene family encode
cell-surface—related glycosylphosphatidyl inositol, which
binds to glycoprotein and mediates C. albicans strain
adherence to mucosal surfaces?®. Both in vivo and in
vitro, the HWP1 gene and the ALS1 gene of the ALS
family have been shown to playa roles in C. albicans
biofilms formation®®. Candida's capacity to attach to
epithelial cells may be aided by the INT1 gene®.

CONCLUSION:

It can be conclude that the highest levels of yeast
isolation were found in relation with using of antibiotics
and pregnant state, and the most of the tested candida
strains had ALS1, HWP and INT genes.

CONFLICT OF INTEREST:
Authors declare that there is no conflicts of interest
regarding this investigation.

REFERENCES:

1. Sangamithra V, Ranbir Verma S, Sengottuvelu R. and Sumathi R.
Candida Infections of the Genitourinary Tract. Research J. Pharm.
and Tech. 2013; 6(10): 1111-1115.

2. Varshan R. and Gopinath P. Characterization and Biofilm
Detection among Clinically Important Candida Species. Research
J. Pharm. and Tech. 2016; 9(9):1375-1378.
https://doi.org/10.5958/0974-360x.2016.00263.8

3. Aravind N, Gopinath P. Study on Detecting the Adhesion Ability
of Candida Species to Exofoliated Epithelial Cells. Research J.
Pharm. and Tech 2016; 9(9):1400-1402.
https://doi.org/10.5958/0974-360x.2016.00270.5

4. Molero G, Dies-Oreja R, Navarro-Garcia F, Monteoliva L, Pla J.
Gill C, Sanchez-Perez M, Nambela C. Candida  albicans:
genetics, dimorphism and pathogenicity. Int Microbiol. 1998;
1(2):95-106.

5. Hube B. From commensal to pathogen: stage- and tissue specific
gene expression of Candida albicans. Curr. Opin Microbiol. 2004;
7:336-341. https://doi.org/10.1016/j.mib.2004.06.003

6. Anuradha V, Praveena A, Habeeb SK. Identification of Drug
Targets through Mutational Analysis of Drug Resistance Genes in
Candida albicans. Research Journal of Pharmacy and Technology.
2013;6(3):267-77.

7. Guru EP, Gopinath P. Characterization and detection of biofilm
among clinical isolates of Candida species by tube method.
Research Journal of Pharmacy and Technology. 2016;9(12):2109-
12. https://doi.org/10.5958/0974-360x.2016.00429.7

8. Fathima T, Rajeshkumar S, Nagalingam M. Green synthesis of
silver nanoparticles using Symplocos racemosa and its antifungal
activity against Candida albicans. Research Journal of Pharmacy
and Technology. 2021 Feb 1;14(2):775-8.
https://doi.org/10.5958/0974-360x.2021.00135.9

9. Rybalkin M, Diadiun T, Khokhlenkova N, Azarenko Y,
Stepanenko S. Determination of Candida albicans fungus proteins
concentration by Elisa method at Intramuscular Introduction in
Candidiasis Therapy. Research Journal of Pharmacy and
Technology. 2021; 14(6):3249-52. https://doi.org/10.52711/0974-
360x.2021.00565

10. Abbas BA. Khudor MH, Touhali, IS. Histopathological study of
Balb/c organs infected with Candida albicans isolated from
Buffaloes in Basrah province. Al-Qadisiyah Journal of Veterinary
Medicine Sciences. 2011;10(1):95-103.

11. Abbas BA, Khudor MH, Touhali IS. Isolation, identification and
immunological study of yeast from cattle and buffaloes in Basrah
province, Iraq. Iragi Journal of Science. 2011;52(1):125-31.

12. Koneman EW, Roberts GD. Practical Laboratory Mycology.

3753



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Research J. Pharm. and Tech. 15(8): August 2022

Williams and Wilkins; 1985.
https://doi.org/10.1002/jobm.3620260509

Ibraheem RS, Abbas BA. Study on Candida species isolated from
cows with molecular detection of some virulence gene. Bas. J. Vet.
Res. 2015;14(2):31-43.

Kanungo R. Jawetz, Melnick, and Adelberg’s Medical
Microbiology: Edited by Brooks GF, Butel JS, Morse SA:
International Edition; 22nd edition, 2001, Lange Medical
Books/McGraw - Hill, New York. Indian Journal of Medical
Microbiology [Internet]. Elsevier BV; 2002 Oct;20(4):231.
Auvailable from: http://dx.doi.org/10.1016/s0255-0857(21)03203-5.
Moris DV, Melhem MS, Martins MA, Mendes RP. Oral Candida
spp. colonization in human immunodeficiency virus-infected
individuals. Journal of Venomous Animals and Toxins including
Tropical Diseases. 2008;14:224-57. https://doi.org/10.1590/s1678-
91992008000200004

Tha TP, Gopinath P. Differentiation of Candida dubliniensis on
CHROM agar and Pal's agar. Research Journal of Pharmacy and
Technology. 2016;9(12):2150-4.

McGinnis M R. Laborotary Handbook of Medical Mycology.
Academic Press, New York, USA.1980.

Bunce M, O'neill CM, Barnardo MC, Krausa P, Browning MJ,
Morris PJ, Welsh KI. Phototyping: comprehensive DNA typing for
HLA-A, B, C, DRBI, DRB3, DRB4, DRB5 & DQBI by PCR
with 144 primer mixes utilizing sequence-specific primers
(PCR-SSP).  Tissue  antigens. 1995  Nov;46(5):355-67.
https://doi.org/10.1111/j.1399-0039.1995.th03127.x

Salehei Z, Seifi Z, Zarei MA. Sensitivity of vaginal isolates of
Candida to eight antifungal drugs isolated from Ahvaz, Iran.
Jundishapur. J.  Microbiol. 2012; 5 (4): 574-577.
https://doi.org/10.5812/jjm.4556

Toua V, Djaouda M, Gaké B, Menye DE, Christie EA, Tambe E,
Akindoh VV, Njiné T. Prevalence of Vulvovaginal Candidiasis
amongst pregnant women in Maroua (Cameroon) and the
sensitivity of Candida albicans to extracts of six locally used
antifungal plants. Int Res J Microbiol. 2013;4(3):89-97.

Grigoriou O, Baka S, Makrakis E, Hassiakos D, Kapparos G,
Kouskouni E. Prevalence of clinical vaginal candidiasis in a
university hospital and possible risk factors. European Journal of
Obstetrics &  Gynecology and Reproductive  Biology.
2006;126(1):121-5.

Babi¢ M, Huki¢ M. Candida albicans and non-albicans species as
etiological agent of vaginitis in pregnant and nonpregnant women.
Bosnian journal of basic medical sciences. 2010;10(1):89.
https://doi.org/10.17305/bjbms.2010.2744

Pirotta MV, Garland SM. Genital Candida species detected in
samples from women in Melbourne, Australia, before and after
treatment with antibiotics. Journal of clinical microbiology. 2006;
44(9):3213-7. https://doi.org/10.1128/jcm.00218-06

Pakdel M, Zarrabi M, Asgarani E, Mohammadi P. Prediction of
antigenic sites on ALS1 and HWP1 protein sequences in vaginal
isolated C. albicans of using bioinformatics analysis. Iranian
Journal of Medical Microbiology. 2015; 9(1):29-34.

Nas T, Kalkanci A, Fidan I, Hizel K, Bolat S, Yolbakan S, Yilmaz
E, Ozkan S, Kustimur S. Expression of ALS1, HWP1 and SAP4
genes in Candida albicans strains isolated from women with
vaginitis. Folia Microbiol (Praha). 2008; 53(2):179-83.

Inci M, Atalay MA, Ozer B, Evirgen O, Duran N, KOG AN,
Onlen Y, Kiling C, Durmaz S. Investigations of ALS1 and HWP1
genes in clinical isolates of Candida albicans. Turkish Journal of
Medical Sciences. 2013;43(1):125-30.

Baquero C, Montero M, Sentandreu R, Valentin E. Identification
of Candida albicans by polymerase chain reaction amplification of
a CaYST1 gene intron fragment. Revista iberoamericana de
Micologia. 2002;19(2):80-3.

Hoyer LL. The ALS gene family of Candida albicans. Trends in
microbiology. 200; 9(4):176-80. https://doi.org/10.1016/s0966-
842x(01)01984-9

Nobile CJ, Schneider HA, Nett JE, Sheppard DC, Filler SG, Andes
DR, Mitchell AP. Complementary adhesin function in C. albicans

30.

3754

biofilm formation. Current biology.
https://doi.org/10.1016/j.cub.2008.06.034
Gale CA, Bendel CM, McClellan M, Hauser M, Becker JM,
Berman J, Hostetter MK. Linkage of adhesion, filamentous
growth, and virulence in Candida albicans to a single gene, INT1.
Science. 1998; 279(5355):1355-8.

2008;18(14):1017-24.



