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Abstract  

     This research was carried out for the purpose of isolation and identification of fungi. 

Isolation of diabetic patients with foot ulcers using various detection methods, including 

direct examination and laboratory culture. 30 foot ulcers were collected from diabetic 

patients at AL-Hashimiya General Hospital in Babylon during the period from January 2024 

to March 2024. The percentage of women and men was as follows: women (17) 15 (62.5%) 

infected, 2 (33.33%) uninfected, and men (13) 9 (37.5%) infected, 4 (66,%) 67) uninfected 

infected between  the ages of 15-70. This study found that the rate of fungal infection was 

higher in women than in men and was more common in patients  between the ages of 20 

and 68. When culturing samples of Sabouroud dextrose agar (SDA) and  potato dextrose 

agar secondary media (PDA), the results showed the presence of 24 isolates among them: - 

10 (41.67%)  Candida spp., 8 (33.33%)  Alternaria spp.  6 (25%) of Rhodatorula spp. 

Based on this result, Candida spp. is the most frequently an isolated species from other isolates 

such as Alternaria spp. Rhodatorula spp. 
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1-Introduction 

  Foot infections are common and usually not very serious. Fungal foot infections can lead to 

potentially fatal and limb-threatening consequences, which is more common in those with 

diabetes (1). Fungi are found in practically every environment and may thrive in a variety of 

temperatures and pH ranges (2). Hyperglycemia, or high blood sugar, is the hallmark of 

people with diabetes mellitus (DM), a metabolic disease caused by a defect in the insulin-

secreting systems, insulin resistance, or both. Chronic hyperglycemia in people with diabetes 

results in Chronic damage, dysfunction and failure of many organs, including the heart, blood 

vessels, nerve cells, kidneys and eyes. (3). 

Uncontrolled blood sugar levels increase the risk of foot infections in diabetics by causing 

peripheral neuropathy and compromising blood circulation, particularly in the lower 

extremities (4). In addition, because they are unable to feel cuts and irritations on their feet, 

patients are unaware of the infection (5). DFUs are linked to fungus infections, and this 

association is more likely due to the polymicrobial character of DFUs (6). Only a small 

number of research have focused on the frequency of fungal colonies in DFUs. Fungal 

infections are found in nearly 25% of DFUs, however because DFU clinics employ 

conventional microbiology laboratory protocols, these infections are frequently missed or 

misdiagnosed (7). 

Aims of study:  

1. Determining the primary reason behind diabetic foot ulcers. 

2. Determine which fungus cause ulcers. 

2. Materials and Procedures 

Collection of specimens 

Samples were obtained from diabetic foot wounds of diabetic patients attending Al-

Hashimiya General Hospital. In the city of Al-Hilla, Babil Province, Iraq, from January to 

March 2024. The ages of the patients in this study ranged from 15 to 70 years, and they were 

of different genders. 

   The area around the wound was thoroughly cleaned with 10% povidone-iodine and then 

sterile normal saline before a culture was taken. Using a swab and transport media, cultures 

were obtained from the ulcers' depths. In less than an hour, a tissue sample was gathered, 

sealed, tagged, and delivered to the microbiology lab.  

Laboratory diagnosis  

    Direct examination 

      Skin fragments from ulcer specimens were directly examined by putting the sample on a 

glass slide, adding drops of potassium hydroxide (KOH) 10%, and then covering the slide 

with a cover. The slide was then either left in the lab temperature for five minutes or gently 

warmed with a burner's flame while looking for fungal hyphae (8).  

Indirect examination (culture of specimen) 

Samples taken from the deep areas of the diabetic foot were grown at a pH of 6.5 on the 

culture medium (Sabauraud dextrose agar) and incubated for seven days at a temperature of 

28°C and monitored and examined daily. 

Identification  

isolates were identified following the following criteria 
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1- Colony color and consistency 

2- Microscopic features (microconidia and macroconidia, their size, arrangement, shape, 
conidia formation). 

3- Inversion of color (color change with age) 

Macroscopically identification of fungi 

   Check the morphological characteristics of the colonies, such as size,color,and  morphology  
of the colonies and production of hyphae to identify two specific of yeast on Sabouraud 
dextrose agar incubated at 37 C for 48 hours and one organisms were mold on  Sabouraud 
dextrose agar incubated at 37 C for 7 days. 

Microscopically identification of fungi  

  Lacto phenol cotton blue use to stain molds and yeast finally examined under 40 x. 

4-Results&Discussion 

Patients 

In our under study, 24 infected samples were collected from 30 samples of diabetic patients 
suffering from foot inflammation at Al-Hashimiya General Hospital in Babil Governorate. It 
was collected from 15 women (62.5%) and 9 men (37.5%), and their ages ranged from (15-
70) years. As shown in Table (1). Many reports have indicated that diabetes mellitus is 
susceptible to fungal diseases (10). Diabetes is a predisposing factor for fungal infections, 
especially those caused by Candida albicans. (11) 

Table (1) Distribution of fungal positive cultures 

Diabetes patients state No. Positive 

Infected female   Infected male    

24 (80%) 
15 (62.5%) 9 (37.5%) 

   Isolation 

    Out of 30 specimens of all study subjected only 24 % yielded growth of fungi  isolates and 
considered as positive specimens which were used in the phenotypic diagnosis as shown in 
table (2) ). In briefly they were included :- 10 (41.67%) belong to Candida spp. , As seen in 
figure (1), 33.33% of the isolates are from Alternaria spp., and 6 (25%) are from Rhodotorula 
spp. , C. albicans is the most common cause of invasive fungal infections (12). the results of 
this study are consistent with (13, 14), in comparison with the research by (15). A widespread 
environmental yeast that can be found in soil, air, and other common areas is called 
Rhodotorula. It is a member of the phylum Basidiomycota and has been observed to colonize 
humans, other mammals, and plants. The most frequent fungi isolated from diabetic foot 
ulcers appear to be Candida species, according to the findings of this study and earlier 
investigations. Rhodotorula is a genus that contains eight species, three of which are known 
to be harmful to humans: R. minuta, R. glutinis, and R. mucilaginosa. (16). 

   The majority of patients with diabetic foot ulcers in our study were male, which is 
consistent with the findings. (17, 18) In our work, the overall percentage of fungal positive 
cultures was 80%; comparable results were observed in (19). Diabetic patients are more 
vulnerable to infections because of the hyperglycemic environment and weakened immunity. 
Rhodotorula spp. is a common yeast that causes infections in people with reduced immune 
systems (20). 
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   In our investigation, we verified a case of cutaneous Alternariosis. While Alternaria 

frequently acts as an opportunistic infection in immunocompromised hosts, it's equally critical 

to acknowledge that it may pose a threat to immunocompetent hosts. Patients with diabetes 

may get fungal infections that allow bacterial pathogens to enter the bloodstream. (21).        

Table (2) fungi isolated in Diabetic foot ulcer 

Fungi isolated Number  (%) 

 

C.albicans 10(41.67%) 

Alternaria spp. 8(33.33%) 

Rhodotorula spp 6(25%) 

Total 24(100%) 

                 

 

Figure (1): The total percentages of the fungi  isolates 

Identification of Candida species isolates: - including 

  Morphological and cultural characteristics 

 samples containing Candida colonies were grown on SDA agar Depending on the species, 

they might be beige to pale yellow in color, develop quickly, mature in two days, and have a 

smooth, shiny or dry, wrinkled feel. These results were agreed with (22) as shown in Figure 

(2), the most abundant genus of yeasts is Candida albicans. Together with the molds 

Alternaria alternata in addition to Rhodotorula spp.as shown in Figure (3), Rhodotorula 

generates unicellular blast conidia devoid of pseudo hyphae and hyphae, as well as pink to red 

colonies (23).  

                                        

 Figure (2) Yeasts grown on Sabouroud dextrose agar (SDA) at 37°C after (48) hoursof 

incubation A-Candida spp. B- Rhodotorula spp. 
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Figure (3) shows Alternaria alternata growing on Sabouraud dextrose agar at 25°C 
after 7 days of incubation. 

 Microscopic Features 

All isolates were examined using an optical microscope, and true and false hyphae, 
unicellular blastoconidia, and chlamydoconidia of Candida were identified. (24). It has been 
proven that all most species produce long, branched or curved hyphae, and it has been 
observed that some Candida strains produce true hyphae and chlamydial spores. (25). 
Alternaria spp. develops fast at 25 degrees Celsius, with colonies measuring 3-9 cm in 
diameter after seven days. The colonies are flat, fuzzy, or hairy, and gradually cover 
themselves with light gray, short aerial hyphae. The surface starts off-white and darkens to 
green-black or olive-brown, with a lighter edge. The back is often brown to black owing to 
pigment production. (26). Red yeast colonies are described as velvety, smooth, moist, and 
even sticky. Red yeast is a low-nutrient strain that grows well on most medium and has a fast 
growth rate. Under the microscope, they seem as round or oval bud cells with a few pseudo 
hyphae. Weak capsules are occasionally generated. Red yeast generates urease but does not 
digest carbohydrates. They differ from Cryptococcus species by their inability to absorb 
inositol, and from Candida species by their failure to create pseudo hyphae and the production 
of colored colonies..(27) as shown in Figure (4). 

                

(A)                                                        (B) 

              

(C) 

Figure (4) Characteristics of microscopic yeasts under pressure (100x) A-Candida spp. 
B- Rhodotorula spp. C- Alternaria spp. stained with lactophenol cotton blue 
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These organisms are widespread in nature (fungal species) and are opportunistic pathogens, 

and regardless of the age and/or sex of the patient, infection depends on the virulence of the 

strain and the condition of the host (28). Because smoking has a harmful effect on the 

respiratory and immune systems, diabetics and smokers are more susceptible to fungal 

infections than non-smokers.29). 

Conclusion 

    The risk of fungal foot infections in diabetic patients, if neglected and not treated, leads to 

serious complications and consequences, such as foot ulceration, which leads to amputation . 
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