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CANDIDA tropicalis produces biofilms and other virulence factors like attachment to 
endothelial and buccal epithelial cell and release of lytic enzymes such as hemolysins, 

phospholipases, proteinases, and transformation from buds to hyphae (also known as 
morphogenesis). The aim of this study was to identify Candida tropicalis using API 20 
Candida as well as using conventional polymers chain reaction technique for the detection of 
the genotype and virulence in isolates causing mycotic vaginitis in buffaloes in Wasit Province 
during the period (May 2021 to October 2021). In this study, one hundred vaginal swab samples 
were collected from buffalo. The results showed that Candida species were found in 40 out 
of 100 (40%) of the mycotic vaginal swabs and 30/40 (75%) of the isolated Candida species 
showed positive results using API 20 Candida test for Candida tropicalis. PCR amplification of 
the 18S rRNA gene for identification of Candida tropicalis revealed that this gene was detected 
in 16/30 samples (53.3%). Phospholipase (PLB) gene and hyphal formation (CPH1) gene were 
both found in 10/16 (62.5%) and 8/16 (50%) of samples respectively. In conclusion, the PCR 
was a useful tool and excellent alternative method for the early detection and diagnosis of the 
most frequent Candida species causing infection of genital tract in buffalo where culture was 
not required. 
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Introduction                                                                        

Candida usually resides on the pores and 
skin and inside the physique (in mouth, throat, 
stomach, and vagina) and causes candidiasis 
[1]. Animal’s reproductive failure could be at-
tributed to fungal infections or synthesis of poi-
sonous compounds [2]. Pneumovagina, contin-
ual endometritis and recurrent intrauterine anti-
biotic therapy are predisposing factors that as-
sist fungus to invade the uterus. The special situ -
ation that permit the fungus to colonize the uterus 
is unknown [3].      

Fungal endometritis has no longer been 
linked to mating with diseased stallions, de-

spite the fact that fungal isolates have been cul-
tivated from the urethra and semen of these ani-
mals, even extra pathological genital tract comn-
plications including metritis, vulvo-vaginitis, and 
cervicitis have been linked to fungi [2-4]. In terms 
of epidemiology and pathogenicity, Candida trop-
icalis appears to be one of the important Candida 
species. Real hyphae are successfully produced, 
which is unique to Candida albicans and its re-
lated species Candida dubliniensis. Moreover, C. 
tropicalis is a species that produces a lot of bio-
film and is unexpectedly adherent to endothelial 
and epithelial surfaces [5]. Furthermore, a wide 
variety of current research have documented the 
recovery of C. tropicalis resistance to presently 
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available antifungal drugs, such as ampho-
tericin B, azoles derivatives, echinocandins 
as first-line therapy, with extended-spectrum 
triazoles as applicable options [6,7]. As an 
osmotolerant microbe, C. tropicalis may also 
additionally be essential for fungal persistence 
in saline settings, inclusive of the development 
of virulence factors in vitro and resistance to 
antifungal medicines [8]. Species of Candida 
identification using traditional morphology 
and assimilation examinations can take three to 
five days or perhaps longer for more challeng-
ing or rare species [9]. Detection of candidemia 
was done by PCR method using species-spe-
cific probes targeted to the ITS2 region of the 
rRNA-encoding gene, and multicopy gene tar-
gets (rDNA) [10, 11]. Phospholipase C (PLC) 
enzymes are important in regulating a variety 
of essential cellular elements in eukaryotes 
such as yeasts [12]. These enzymes are divided 
into phospholipase A, B, C, and D [13,14]. The 
phospholipases B, C, and D genes have been 
located. With both hydrolase (releasing fatty 
acids) and lysophospholipase-transacylase ac-
tivity, phospholipase B is the essential activity 
of phospholipase in Candida species [15].    

The objective of the study was to isolate 
and identify Candida tropicalis which lead to 
vaginitis in buffalo by using of standard molecular 
strategies and detection of some virulence genes. 

Material and Methods                                                  

Samples Collection
A total of 100 vaginal swap from buffalo 

suffering from vaginitis during the period 
(May 2021 to October 2021) in Wasit province. 
The samples were cultured on Sabouraud’s 
dextrose agar supplemented with 0.05 mg/
ml chloramphenicol and incubated at 37˚C for 

24 hours to one week, Candida tropicalis was 
conducted in order to determine the genus and 
species level by molecular identification. 

Molecular Identification                                               

DNA extraction
           Yeast genomic DNA was isolated from Candida 
tropicalis using the G-spin DNA extraction kit in 
accordance with the manufacturer’s instructions 
[22]. PCR primers (forward and reversal) were 
constructed using the NCBI-Genbank database, 
18S rRNA, two significant virulent genes were 
investigated in this study, which include C. 
tropicalis phospholipase PLB gene and hyphal 
formation CPH1 gene Table (1).

PCR Amplification
Utilizing PCR master mix reaction training (Max-

ime PCR premix kit i-Taq protocol).The mas -
ter mix was once made in accordance with the 
manufacturer›s  guidelines (Table 2).  PCR results were 
processed for 1 hour at 100 volts on an agarose gel elec-
trophoresis, and the DNA bands were detected using a 
gel documentation system.

Results                                                                                 

About 100 vaginal samples analyzed from 
the buffalo with vaginitis, Candida tropicalis 
based on cultural (Sabouraud dextrose agar) 
morphological aspects, API 20 Candida identified 
and conventional PCR.

The presence of 18S rRNA gene in 16/30 
(53.3%) Yeast isolates of C. tropicalis with a PCR 
product size of 542 bp. DNA concentration ranged 
between 5.9 and 70.2 ng/ml using a Nano-Drop 
spectrophotometer, with a purity of (1.8 – 2.08) 
Fig.illustrates (1).

TABLE 1: Primers for the amplification of the 18S rRNA, PLB, and CPH1 genes in Candida tropicalis.

Gene
(systematic name) primer

Sequence (3ˊ-5ˊ)
Product Size 

(bp)

18S rRNA gene 
F TCTGACGTGCTGGGGATAGA

542
R TGGAATACCAAAGGGCGCAA

Phospholipase PLB gene
F GGTGGGTCATGGTTAGTGGG

247
R CGGCCATCATTTTAGCAGCC

Hyphal formation CPH1 gene
F ACTGCTCCAGCTAATTGGCA

528
R ACCAAGACCAACAGCAGCAT
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TABLE 2.  Setting PCR program for Candida tropicalis.

Step

Temperature

Time Cycles18S rRNA Phospholipase 
PLB gene

Hyphal formation 
CPH1 gene

Initial denaturation 95ᵒC 95ºC 95ºC 2 min

Denaturation 95ᵒC 95ºC 95ºC 30 sec Repeat  steps   
2-4 for 29 more 
times

Annealing 58.3ºC 60.3ºC 57.2ºC 30 sec
Extension 72ᵒC 72ᵒC 72ᵒC 50-60 sec
Final Extension 72ᵒC 5 min

Hold 4̊ C 10 min

Table 3. Comparative results of Candida tropicals isolated from buffalo gentile with vaginitis between 
sabouraued dextrose agar, API 20 Candida and conventional PCR.

No. Isolates species No isolates

Sabouraued dextrose 
agar

API 20 C
Conventional 

PCR

No % No % No %

1 Candida tropicalis 100 40 40% 30/40 75% 16/30 53.3%

Fig. 1.  Agarose gel electrophoresis image shows PCR product analysis of pathogenic Candida tropicalis. Lane M 
Marker ladder (1500 bp), lanes (1-8): 18SrRNA gene of Candida tropicalis isolate with 542 bp. 
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PCR Assay of Virulence Genes (Phospholipase 
PLB and Hyphal Formation (CPH1) for Candida 
tropicalis:

PCR amplification, Phospholipase (PLB) 
10/16 (62.5%) was detected in 10 isolates of C. 
tropicalis yeast. 8/16 (50%) were positive for 
hyphal development gene (CPH1), Fig.(2).

Discussion                                                                        

This study described the occurrences of 
(mycotic vaginitis) along with participatory 
investigations of constraints and potentials 
of buffalo manufacturing in Wasit province/ 
Iraq. Seven samples were excluded due to 
bacterial  growth and only 40/100 (40%) of 
growth detected Candida tropicalis. The giant 
fungal infection recognized as vulvovaginal 
candidiasis (VVC) is caused with the aid of 
means of the Candida species, most commonly 
Candida albicans. It is diagnosed by means of the 
presence of inflammatory symptoms in the vulva 
and vaginal mucosa that are associated with the 
overgrowth of Candida species, which had been 
usually present as vaginal commensals [16,17].

Even though Candida albicans is the 
pathogen that reasons VVC the most frequently, 
the identification of non-Candida albicans 
(NCAC) species, generally Candida glabrata 
as the motive of this sickness seems to be 
rising gradually. Because the diagnosis and 
therapy are oftentimes especially based 
totally on the symptoms and no longer be 

Fig.2. (A)- Agarose gel electrophoresis image shows PCR product analysis of pathogenic  Candida tropicalis Lane M 
Marker ladder (1500-100bp), lanes (1-8): phospholipase PLB gene of Candida tropicalis isolate with 247 
bp. (B):Agarose gel electrophoresis image shows PCR product analysis of pathogenic  Candida tropicalis 
Lane M Marker ladder (1500-100bp), lanes (1-8): hyphal development gene CPH1 of Candida tropicalis 
isolate with 528 bp.

confirmed by microscopic examination culture 
methods, finding out its prevalence is difficult 
[18]. In the current study, the percentage of 
C. tropicalis 30 (75%) out of 40 samples 
that was higher than those obtained in a 
study in Basrah province, Iraq / 2011 by (10), 
that verified the percentage of C.tropicalis 
used to be 9 (22%) out of 41samples 
and greater than study carried out through some 
investigators [19] in Basrah province, Iraq / 2000 
that established the percentage was 2 (16.66) out 
of 12 whole vaginal isolation [20]. The occurrence 
of opportunistic yeast in different types of 
samples reflects the ability of the microorganism 
to colonize these biological niches then invade the 
different localities in appropriate conditions due 
to the potential ability of these microorganisms 
to cause opportunistic infection which reflects 
finally on economic and public health aspects

This study confirmed that the predominant 
isolation from buffaloes’ vagina used to be 
C.tropicals which did not agree with a study 
carried out in Anbar province, Iraq , 2008 by way 
of Al-Maadidhi on some Candida kind infection 
of reproductive tract in ewes, which determined 
three species of Candida, C. albicans, C. krusei, 
and C. tropicals at the proportion of 33.33%, 
20.83 and 29.16% respectively, and detected that 
C. albicans was the predominant isolate from 
vaginal swabs [21]. 

Conventional PCR for screening 
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virulence factors by  using C. tropicals 
phospholipase PLB gene was once detected 
in 10/16 (65.2%) and hyphal formation CPH1 
gene was once detected in 8/16 (50%). Candida 
species are the second most common cause of 
vulvovaginitis worldwide [22].  Vulvovaginal 
candidiasis is becoming more frequent as 
end result of the significant use of broad-
spectrum antibiotics and extended cases of 
immunocompromised people [23]. Unfortunately, 
techniques like single and direct PCR or multiplex 
PCR have not been widely adopted despite being 
more sensitive and specific and having a quicker 
turnaround time [30]. Earlier studies showed that 
the expression of HWP1 and genes from the ALS, 
SAP, LIP, and PLB gene families is connected to 
the development of biofilm on mucosal surfaces 
[24]. Fungal   species that belong   to Cryptococcus, 
Candida, Aspergillus, Histoplasma,  and 
Pneumocystisare  are responsible  for  more  than  
90%  of  all  reported  fungal-related deaths [25]. 
These variations in the proportions of every study 
can also come from the distinction in the primers 
used for PCR techniques, the discrepancy in the 
quantity of isolates enrolled in every study and the 
abilities of laboratory investigators. PCR has been 
more and more used to diagnose Candida, as it is 
fast, simple, specific, sensitive and reliable.

Conclusion                                                                       

The PCR was a useful tool and excellent 
alternative method for the detection of the most 
common Candida species causing infection of 
genital tract in buffalo. Phenotypically, results 
showed that the strains, Candida tropicalis were 
the most common cause of mycotic vaginitis in 
buffalo. 
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التناسلية للجاموس في  الكشف الجزيئي عن المبيضات الاستوائية المعزولة من الأعضاء 
محافظة واسط

سيماء فيصل حسب الله1 ⃰ ، طلال جبل حسين2 و اثير قاسم محمد علي3
1 قسم الإعلام والعلاقات العامة - قسم الإعلام - جامعة الحمدانية - نينوى - العراق.

2 فرع العلوم الأساسية - كلية طب الاسنان - جامعة واسط - واسط - العراق. 

3 مدير المستشفى البيطري - واسط - العراق.

المبيضات الاستوائية ينتج هذا النوع أغشية حيوية وعوامل ضراوة أخرى مثل الارتباط بإفرازات الخلايا البطانية 
من  والتحول  والبروتينيز  والفوسفوليبيز  الهيموليسين  مثل  المحللة  الإنزيمات  من  الشدقية  الظهارية  الخلايا  و 
البراعم إلى الخيوط (المعروف أيضًا باسم التشكل), في هذه الدراسة ، تم استخدام Candida 20 API للتعرف 
على المبيضات الاستوائية ، واستخدمت تقنية تفاعل البلمرة التقليدي للكشف عن التركيب الوراثي والضراوة في 
العزلات التي تسبب التهاب المهبل الفطري في الجاموس. في محافظة واسط خلال الفترة (مايو 2021 - أكتوبر 
2021), تم أخذ عينات مسحة مهبلية من الجاموس المصاب بأنواع المبيضات والتي ظهرت في 40 من 100 
المعزولة  المبيضات  أنواع  من   (٪75) نسبة 40/30  أظهرت   ، الفطرية  المهبلية  المسحات  من   (٪40) عينة 
نتائج إيجابية وفقاً لاختبار Candida 20 API الخاص بالمبيضات الاستوائية. التضخيم لجين الرنا الرايبوزي 
18S لتحديد المبيضات الاستوائية ، كان هذا الجين موجوداً في 30/16 عينة (53.3٪). تم العثور على كل من 
جينPhospholipase (PLB) وجين تكوين hyphal (CPH1) في 16/10 (62.5٪) و 16/8 (50٪) من 
العينات على التوالي. يعد تفاعل البلمرة التقليدي طريقة مفيدة وطرق بديلة ممتازة للكشف عن أنواع المبيضات 
الأكثر شيوعًا التي تسبب إصابة الجهاز التناسلي في الجاموس ، فإنه يتجنب متطلبات ثقافة الزرع حيث ممكن ان 

نبدأ من العينة السريرية ويفضل التشخيص المبكر لداء المبيضات.


