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Abstract 

Oral swabs from 50 patients in various age groups (1 to 60 months) and both sexes 

were collected, along with 40 control samples. They were gathered from Samawa 

Pediatric Teaching Hospital patients who had oral thrush between the years of 2023 

and 2024. Yeast isolates were isolated and diagnosed using techniques based on their 

morphological, cultural, and biochemical traits. Additionally, differentiating between 

different species of Candida was done using the CHRO Magar Candida confirmation 

medium. The phenotypic data demonstrated that 70% of Candida albicans was isolated 

from other fungi. Candida tropicalis, Candida glabrata, and Candida krusei were 

seen, although lower amounts of other species, like Candida albicans, were isolated. 

Testing for chlamydia spore development revealed both. 
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Introduction 

The commensal yeast Candida albicans considers an opportunistic endogenous fungal pathogen which is responsible for 

candidiasis (candidiosis) in human. It is inhabiting as a part of microflora of oral cavity, skin, the gastrointestinal tract, vaginal 

canal, and the urinary environment of the human. Over growth of these organisms, however will lead to infection that are ranging 

from superficial infection of the skin to life threatening systemic infections, and it usually occur in immune compromised 

patients, such as human immunodeficiency virus (HIV), infected victims, transplant recipients, chemotherapy patients, pregnant 

women, patients with chronic disease and low birth weight babies. 

Candida spp. reside as a part of the lower genital tract microflora in (20%– 50%) of healthy asymptomatic women C. albicans 

is the most common colonizer Through the last ten years, research evidence demonstrated an increase in the repeatedly of cases 

caused by non-albicans species, with C. glabrata consistently being the leading species. 

Morbidity and mortality rates associated with systemic infection by C. albicans remain unacceptably high, the main reasons 

being the difficulties in the diagnosis and treatment of this type of infection. In recent years, a number of publications have 

confirmed the immunogenicity and efficacy of vaccines against candidiasis in animal models, and even have tested the efficacy 

and safety in clinical trials. Fungal cell-wall polysaccharide, proteins, and live attenuated fungi have been investigated as vaccine 

targets. Even considering the capital and technical barriers, bringing protective vaccines to the clinic appears promising. 

 

Fungal diseases  

Fungal diseases Fungal diseases or fungal infections (Mycosis) are an emerging problem all over the world. They are usually 

difficult to treat and the incidence associated with them remains very high depending on the pathogen and the number of patients. 

Recent studies have estimated that fungal infections kill more than 1.5 million people annually worldwide. These fungi contribute 

to infection and can be primary or opportunistic pathogens in humans. 

The disease is called mycosis. Advances in medical care and life-saving treatments, which may lead to compromised immune 

function, have increased the number of patients susceptible to fungal infections. 
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In severity, fungal diseases vary greatly from relatively 

simple infections of the skin and mucous membranes to 

severe, life-threatening infections affecting various organs. 

The symptoms of fungal diseases are similar to those of 

multiple infections. Others, leading to delayed diagnosis and 

treatment, which may lead to poor outcomes for patients, are 

likely to be Diagnosed largely incompletely and there is no 

public health surveillance for most fungal diseases. In order 

for fungi to successfully infect the human body, they must 

overcome many challenges such as high temperature, low 

water activity and low pH. If they penetrate the skin, few live 

fungal pathogens Also called (protozoal pathogens) that can 

infect healthy individuals, it is likely that specialized 

mechanisms to counter the immune defenses described have 

evolved in response during infection. 

 

Oral candidiasis 
Is an infection of the tongue and other mucous membranes of 

the mouth and may extend to the pharynx. It may appear in 

the form of white bugs resembling curds (false candidiasis) 

or red bugs, known as oral thrush. Many factors combine to 

affect In the appearance of candidiasis, such as age, gender, 

nutrition, oral hygiene, smoking, dentures, salivary pH 

disturbance, and dry mouth make diabetic patients more 

susceptible to oral candidiasis and it is also reduced in 

patients with immunosuppression (Dehghan et al., 2016) [18]. 

 

 
 

Fig 1: Morphological forms of Candida albicans buds (Thompson 

2011) 

 

Epidemiology  

Different Candida species are colonize the skin and mucosal 

surfaces of humans as a commensal. Fatally ill or otherwise 

immunocompromised patients are more tend to extend both 

superficial and life-threatening candidiasis. Also, Candida 

infections constitute the most common fungal infections in 

AIDS patients. These patients generally develop 

oropharyngeal candidiasis, that able to develop to 

malnutrition and interfere with the intake of medication. C. 

albicans is the main cause of the invasive fungal infections 

and act a serious general health challenge with increasing 

economic and medical importance because of the high 

mortality rates and increased prices of care and period of 

hospitalization. Though C. albicans is the most common 

species implicated in invasive fungal infections, the extent of 

infections because of non-albicans species is increasing. This 

change in epidemiology could be accompanied with illness 

or acute immunosuppression, prematurity, older patients and 

usage of broadspectrum antibiotics. In European countries, an 

analysis showed that more than half of the cases of 

candidaemia were caused by C. albicans followed by other 

species. 

 

Materials and methods  

Patients group  
This study enrolled 50 patients who attended Samawah 

Teaching Hospital for pediatrics and Gynecology in AL-

Muthanna governorates from October 2023 to March 2024 

and labelled before being brought to the laboratory for 

processing according to the standard methods. All patients 

were (1 -20) months of both sex and clinically diagnosed with 

suspected oral candidiasis. A total of 50 oral swabs are 

collected. 

Control group: The control group consists of 20 apparently 

healthy volunteers. Their ages are between 

 1-20 months. 

 

Oral swabs  

A total of oral swabs were obtained from children suffering 

from oral candidiasis and septicemia with oral thrush. 

Specimens were taken using sterile swabs and then 

transported to the laboratory for diagnosis. All the collection 

of patients and control, age, gender and disease, type of 

feeding and pacifier use were recorded in a questioner sheet 

(App. 2). 

The materials used in this study are explained as following  

Gram stain: According to Collee et al. This stain was used 

for mounting and staining the yeast isolates. 

 

Isolation and Identification  

Culture 
One-half ml of the collected specimens are inoculated onto 

sabouraud's dextroseagar. The inoculates are evenly spread 

with a sterilized L- shape glass rod and incubated as duplicate 

culture and incubated separately at 25 C◦ and 37 C◦ to reveal 

dimorphism.  

While the swabs are streaked onto sabouraud's dextroseagar 

and incubated. The cultures are examined microscopically, 

they were not considered negative for growth until after 4 

weeks of incubation.  

Yeast colonies are diagnosed depending on the cultural 

characteristics of sabouraud's dextroseagar. 

 

Microscopic examination  
The isolates were examined by swabbing the sample taken 

after mixing it with physiological saline solution on a glass 

slide, covering the slide, passing it over a flame twice, and 

examining it under a 40X and 100X microscope to observe 

the yeasts. 

 

Cultivating the samples on special agricultural media 

Samples that were collected on special yeast growth media 

(SDA) in petri dishes were grown for a period between 24 - 

48 hours and after they were ready and sterilized, the samples 

were incubated at 37 degrees Celsius. A plate of the formal 

characteristics of colonies, which includes the shape of the 

colony, and color its position on both sides of the plate. 
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Growth test on the differential medium for Candida 

HiChrome yeast Candida 

Differential Agar. Dilute the medium according to the 

company’s instructions. Dissolve 42.7 m of the medium in 1 

liter of sterile distilled water in a bowl and place it on the 

microscope device. Grind the heat until it reaches the point of 

boiling and complete dissolution of the solution, then 

distribute it in dishes, after which it is placed in a thermos to 

cool at a temperature of 45 °C, sterilized and prepared, and 

then in a thermos to harden. 

This media is distinguished by the fact that it does not need 

to be placed in the sterilizer device according to what is 

mentioned in the instructions of the company that provided 

it. This method was used to identify Candida species and 

differentiate them from other species. A highlighting board 

showing the most numerous types of albicans. C. This type 

grows in a light green color. C. tropicalis and the purple type 

grow in the color C. krusei. The light green type grows in 

blue, and the type C. glabrata grows in a cream color. 

 

Results 

Isolation and diagnosis 

This study included the isolation and diagnosis of yeasts from 

the mouths of children infected with Candida. Oral, which we 

obtained from 50 children from newborn to five years, who 

took samples from children suffering from various diseases, 

including simple diseases such as mouth infections, as well 

as children with premature birth. 

Isolation results showed that 35 samples out of a total of 50 

samples were culture positive, i.e. a percentage 70% of these 

samples showed yeast colonies on SDA medium. As for 

negative samples it was 15 by 30% and there was no growth 

in dishes containing SDA media. As shown in Figure (1). 

 

 
 

Fig 1: Percentages of positive and negative isolates in children 

infected with Candida.albicans 

 

The study also showed that 135 samples of children who 

between the ages of one day and one year, of both sexes, 90 

isolates were Candida infections, and it was proven that. 

These results agreed with who stated that children are more 

vulnerable to candidiasis, especially newborns it was found 

that among 286 children under the study, 161 children were 
confirmed infected, i.e. (%56.29) clinically and microscopically 
Oral candidiasis. This includes the results of morphological 

and biochemical tests of the samples. 

The type of feeding affects the presence of Candida among 

children. Children who are fed formula their mothers for 6 

months or more had lower average oral candidiasis (Taha and 

Haidar Al, 2019 among five-year-old children due to the low 

immunity of children in this age period. 

 
Table 1: Percentage distribution of the number of infections with 

C.albicans by age groups 
 

Age group 

(months) 

Number of infections among 

children 

Percentage 

(%) 

1-12 18 (51.42 %) 

12-24 7 (20%) 

24-36 5 (14.2 %) 

36-48 3 (8.5 %) 

48-60 2 (5.7%) 

 

It has been shown that the highest incidence of candidiasis 

occurs in newborns up to the age of one year this is consistent 

with the study of The most common infections were to the 

cheek In newborns and surgery in children. Intravenous 

nutrition and staying in the intensive care unit intensive 

ventilation and mechanical ventilation are major risk factors. 

 

Distribution of Candida albicanes infections according to 

demographic characteristic 

The rate of Candida albicanes infections among females was 

(54 %) which is higher than males (45 %). The age of the 

patients ranged from 1 day to 60 months. The positive results 

8 (72.73%) in age group (1-12) months and are 3 (27.27%) 

their age was 13-24 months, while no positive cases among 

other ages are recorded. Regarding the residence the patients 

who attended to Hospital for Maternity and Pediatric from 

five districts of Samawa city. 

 
Table 2: Distribution of Candida albicans infections according to 

demographic characteristic 
 

Variable factors No. (%) 

Gender type 
Females 19 (54.28 %) 

Male 16(45.71%) 

Age groups (Months) 

1-12 18 (51.42 %) 

12-24 7 (20%) 

24-36 5 (14.2 %) 

36-48 3 (8.5 %) 

48-60 2 (5.7%) 

Residence 
Samawa district (100%) 12 (34.3%) 

Others 23 (65.7%) 

 

In children find that children of adults aged four to five years 

who are infected with candidiasis, 87% of them suffer from. 

On the body mass index, 5.72% of children had poor 

nutritional habits and did not lose weight Such as excessive 

obesity or constantly eating unhealthy foods. 

 

Distribution of positive Candida albicanes cases 

according to type of feeding.  

Of the 50 subjects with candidacies were enrolled. The 

distribution of positive Candida albicanes infection regarding 

type of feeding showed that 20 (57.14%) were used artificial 

milk and 13 (37.14 %) were mixed feeding that drinking 

artificial and breast feeding, while there was positive results 

recorded among children with breast feeding (5.7%) as 

shown in Table (4-2). 
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Table 3: Distribution of positive Candida albicanes cases 

according to type of feeding 
 

Type of feeding No. (%) 

Breast feeding 2 (5.7%) 

Artificial feeding 20 (57.14) 

Mixed feeding 13(37.14) 

Total 100% 

 

Diagnostic tests 

Agricultural traits 

The isolates appeared when they were grown on SDA 

medium when incubated for a period of 24-48 hours. 

Colonies appears white to cream in color and has a butter-like 

texture is slightly higher than the middle and may become 

convex and smooth at first. They appear and may become 

wrinkled when the incubation period increases to more than 

7 days. Their diameters range from the colony is 1-3 mm, as 

in Figure (3). These are the characteristics of the yeasts 

described by (Arya et al., 2021) [12]. 

 

 
 

Fig 3: Candida albicans isolates on Sabouraud's dextrose agar 

showing round, smooth and creamy colonies 

 

Diagnosing Candida spp species requires growing them in 

laboratory media suitable, and solid saprodextrose (SDA) 

media is one of the media generally used. In large scale, the 

primary isolation of Candida species from clinical samples 

specimens. 

 

Microscopic examination 

Microscopic examination of yeast cells for 50 isolates grown 

on yeast extract agar showed that 35 isolates appeared mostly 

spherical to oval or elongated oval or cylindrical and positive 

for Gram’s stain as shown in figure (4). The presence of 

clusters is relatively sensitive and highly specific for C. 

albicans, and application of these results could provide useful 

preliminary information for guiding diagnosis as shown in 

figure (4). 

 

 
 

Fig 4: Gram’s stain smear of Candida albicans (100X) showing 

spherical to ovel yeast cell with budding 
 

Diagnosis of isolates by differential plastering 
HiChrome Candida Differential: Agar r esults showed the 
identification of Candida species using HIChrom agar for 
Candida, a yeast colony appears colonies of different colors 
appear, and this is considered an intermediate condition 
Candida albicans appeared bright green, and yeast colonies 
appeared. Candida tropicalis is blue metallic, as for yeast 
colonies Candida krusei was purple in color and sometimes 
had rough edges. Rough, as for Candida glabrata colonies, 
they were creamy to light pink in color. Pink light, and as in 
Figure (4-10). 
 

 
 

Fig (5): Candida species isolates on CHRO Magar Candida 

showing color colonies (green = C.albicans or, C. krusei=pink 

colonies, C. tropicalis=metallic blue and C. glabrata=white to 

mauve) 

 

Stated that the isolation and secretive identification of 
Candida species isolated from the mouth, using differential 
media, one of the most important media used in the field of 
diagnosing fungi, as identification depends on the coloring in 
the media. 
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The identification of dependent isolates for Candida, it 

depends mainly on the different pigmentation colors of the 

colonies of each species, and this determines because of the 

enzymes secreted by each type of these candida and their 

interaction with the basic substance in the medium. 

Therefore, colors differ between species. 

 

Conclusions  

The results of the current study showed that out of a total of 

50 samples, there were 35 confirmed cases of the disease. 

Candida in the mouth of infected children, i.e. 65-70%, and 

the age was 0-12 months is the highest incidence rate is. 

 

References 

1. Abubakar AR, Haque M. Preparation of medicinal 

plants: Basic extraction and fractionation procedures for 

experimental purposes. Journal of Pharmacy and 

Bioallied Sciences. 2020;12(1):1. 

2. Adi SM, Simpson AG, Lane CE, Bass D, Bowser SS, 

Heiss A. The revised classification of eukaryotes. 

Journal of Eukaryotic Microbiology. 2012;59(5):429-

514. 

3. Ahmad S, Kumar S, Rajpal K, Sinha R, Kumar R, Munis 

S, Kumari N. Candidemia among ICU patients: Species 

characterisation, resistance pattern and association with 

Candida score: A prospective study. Cureus. 2022;14(4). 

4. Akkol EK, Karpuz B, Türkcanoglu G, Cosguncelebi F, 

Aschner M, Sobarzo-Sanchez E. The phytochemical 

profile and biological activity of Malva neglecta Wallr. 

in surgically induced endometriosis model in rats. 

Molecules. 2022;27(22):7869. 

5. Akortha EE, Nwaugo VO, Chikwe NO. Antifungal 

resistance among Candida species from patients with 

genitourinary tract infection isolated in Benin City, Edo 

State, Nigeria. African Journal of Microbiology 

Research. 2009;3(11):694-699. 

6. Alqahtani AS, Ullah R, Shahat AA. Bioactive 

constituents and toxicological evaluation of selected 

antidiabetic medicinal plants of Saudi Arabia. Evidence-

Based Complementary and Alternative Medicine. 

2022;2022:1-13. 

7. Alves MJ, Ferreira IC, Dias J, Teixeira V, Martins A, 

Pintado M. A review on antimicrobial activity of 

mushroom (Basidiomycetes) extracts and isolated 

compounds. Planta Medica. 2012;78(16):1707-1718. 

8. Al-Hamdani IJM. Biological activity of compounds 

isolated from the two fungi Agaricus bisporus and 

Pleurotus ostreatus: Antioxidant and anticancer. 

Dissertation Ph.D., Al-Tariyya College of Pure Sciences, 

University of Mosul. 2022. 

9. Al-Halawani ZH, Nizam AA, Era of Abu Yunus. 

Evaluation of biological analysis of various extracts of 

wild Syrian lavender on some pathogenic factors isolated 

from local red meat. Damascus University Journal of 

Basic Sciences. 2021;37(2):89-101. 

10. Al-Daoudi AKA. Inhibitory effect of fungal extracts 

Agaricus bisporus and Ganoderma lucidum on 

inflammation of tonsils in children in Mosul city. 

Master's thesis, Al-Tariya Girls College, University of 

Mosul; c2023. 

11. Anumudu CK, Nwachukwu MI, Obasi CC, Nwachukwu 

IO, Ihenetu FC. Antimicrobial activities of extracts of 

Nicotiana tabacum leaf and snuff (Utaba) on Candida 

albicans and Streptococcus pyogenes. Journal of 

Tropical Diseases. 2019;7(300):2. 

12. Arya CP, Jaiswal R, Tandon A, Jain A. Isolation and 

identification of oral Candida species in potentially 

malignant disorder and oral squamous cell carcinoma. 

National Journal of Maxillofacial Surgery. 

2021;12(3):387. 

13. Chang ST, Miles PG. Mushrooms: Cultivation, 

Nutritional Value, Medicinal Effect, and Environmental 

Impact. 2nd ed. CRC Press LLC; 2004:451. 

14. Chou TC. Drug combination studies and their synergy 

quantification using the Chou-Talalay method. Cancer 

Research. 2010;70(2):440-446. 

15. Chum SC, Nasir HM, Mohd-Setapar SH, Mohamed SF, 

Ahmad A, Wanig WA, Alarifi A. A glimpse into the 

extraction methods of active compounds from plants. 

Critical Reviews in Analytical Chemistry. 

2022;52(4):667-696. 

16. Chou TC. Theoretical basis, experimental design, and 

computerized simulation of synergism and antagonism 

in drug combination studies. Pharmacological Reviews. 

2006;58(3):621-681. 

17. De Almeida AA, Nakamura SS, Fiorini A, Grisolia AB, 

Svidzinski TI, de Oliveira KM. Genotypic variability 

and antifungal susceptibility of Candida tropicalis 

isolated from patients with candiduria. Revista 

Iberoamericana de Micología. 2015;32(3):153-158. 

18. Dehghan P, Bahmaei M, Mohammadi R, Chabavizadeh 

J, Mahaki B. Identification of Candida species isolated 

from candiduria patients using polymerase chain 

reaction-restriction fragment length polymorphism in 

Isfahan, Iran. Journal of Isfahan Medical School. 

2016;34(381):484-490. 

19. Al-Karrem KH, Al-Kidsawey EA. Isolation, 

identification, and toxin production from vaginal clinical 

isolates of Candida albicans. Journal of Medical 

Sciences. 2021;90(102):90-102. 

20. Khidr S. Dictionary of Medicinal Herbs and Plants. Nile 

Aria Collection; 2008:197. 

21. Raven P, Johnson GB, Losos JB, Mason KA, Singer SR. 

Biology. 14th ed. Obeikan Publishing; 2020:603. 

22. Al-Din Ali M. Comparative study of some species of the 

genus SP cultivated in Al-Sakhaba, Jableh, Syria. Al-

Ariya Journal of Agricultural Sciences. 2023;6(1):45-56. 

23. Shanshula NM, Hamo NM. Isolation and diagnosis of 

pathogenic fungi: Efficacy of extracts from 

Trichophyton rubrum on Agaricus bisporus growth. 

Master's thesis, Al-Tariya Girls College, University of 

Mosul; c2023. 

24. Short FL, Murdoch SL, Ryan RP. Polybacterial human 

disease: The ills of social networking. Trends in 

Microbiology. 2014;22(9):508-516. 

doi:10.1016/j.tim.2014.05.007. 

25. Sobel JD, Wiesenfeld HC, Martens M, et al. 

Maintenance fluconazole therapy for recurrent 

vulvovaginal candidiasis. New England Journal of 

Medicine. 2004;351:876-883. 

26. Sobel JD. Treatment of vaginal Candida infection. 

Expert Opinion on Pharmacotherapy. 2002;3(8):109-

122. 

27. Spinillo A, Pizzol G, Colonna L, Nicola S, De-Seta F, 

Guaschino S. Epidemiologic characteristics of women 

with idiopathic recurrent vulvovaginal candidiasis. 

Obstetrics & Gynecology. 1993;81(5):721-727. 

28. Spinillo A, Capuzzo E, Gulminetti R, Marone P, 



International Journal of Multidisciplinary Research and Growth Evaluation www.allmultidisciplinaryjournal.com  

 
    84 | P a g e  

 

Colonna L, Piazzi G. Prevalence of and risk factors for 

fungal vaginitis caused by non-albicans species. 

American Journal of Obstetrics and Gynecology. 

1997;176(1):183-141. 

29. Stenderup A. Oral mycology. Acta Odontologica 

Scandinavica. 1990;48:3-10. 

30. Sullivan DJ, Westerneng TJ, Haynes KA, Bennett DE, 

Coleman DC. Candida dubliniensis sp. nov.: Phenotypic 

and molecular characterization of a novel species 

associated with oral candidosis in HIV-infected 

individuals. Microbiology. 1995;141:1507-1521. 


