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Summary

203 samples (swab) were collected from diabetic patients suffering
from diabetic foot ulcers (DFUs) from patients receiving treatment at
Yarmouk Teaching Hospital and private outpatient clinics, under the
supervision of a specialist physician, for both sexes. 105 (51.7%) were male,
98 (48.3%) were female. The age group (46-65) years had the highest
incidence of diabetic foot ulcers (65%). Patients with diabetes of 3-10 years
had an incidence rate of 63 (55.75%). All samples were subjected to fungal
culture, and the initial isolation results showed that 113 samples (56%) were
positive for fungal isolation and 90 (44%) were negative for fungal
examination. Positive fungal growth of clinical samples was 59 (52.21%) in
females, while it was 54 (47.78%) in males. With regard to age, the age group
46 - 65 was the highest percentage among other age groups at 72 (63.71%).
As for the number Years of living with diabetes, the results showed that the
time period 3-10 was the highest by 63 (55.75%) compared to the other time

periods.

After conducting phenotypic and microscopic examinations and
confirming the diagnosis using VITEK 2 COMPACT, the results showed that
among the 113 isolates that gave a positive result for fungal growth, 15
clinically pathogenic isolates (13.27%) gave a positive result for C. albicans
yeast, and 66 isolates (58.40%) gave a positive result for C. albicans yeast.
were different types of Candida sp. While 32 isolates (28.32%) were negative
for yeast growth. The results showed that C. albicans levels were 60% higher
in females compared to 40% in males. C. albicans was present in the highest
percentage in the 46-65 age group (53.33%). In this study, the time period for
diabetes was 3-10 years and the highest rate of C. albicans infection was
(60%).



All C.albicans isolates (15 isolates) underwent detection of genes (SAP
7 and SAP 9) by polymerase chain reaction (PCR). After electrophoresis of
the PCR product, the results showed that all 15 isolates studied contained
SAP 7 and SAP 9, with clear and visible bands, at a length of (440bp for the
SAP 7 gene) and (556 bp for the SAP 9 gene).

The results of testing the sensitivity of the 15 C. albicans isolates
containing SAP7 and SAP9 genes to four antifungals, which included
Fluconazol, Ketoconazol, Amphotrecin B, and Clotrimazol, showed that all
clinical C. albicans isolates showed sensitivity to the antifungals. The results
showed that the two antifungals, Ketoconazol and Amphotrecin B, were most
effective in inhibiting 93% of C. albicans isolates, while the antifungal

Fluconazol only inhibited 6.7% of the isolates.

The MIC of the nanomaterials (CuONPs, ZnONPs, AgNPs) was
determined after inoculation of C. albicans isolates. The results of the study
showed that the average MIC value of the nanomaterials used ranged between
(250 - 62.5) micrograms/ml, while the Sub MIC value was 125 - (31.25). The
MIC for nanosized zinc oxide was 250 pg/ml for all selected isolates. The
MIC for nanosized copper oxide for C. albicans isolates was 250 pg/ml for
isolate CAAT1 and for the remaining three isolates was 125 ug/ml. While the
MIC for AgNPs against C. albicans isolates was 250 pg/ml for isolate CAAI,
62.5 pg/ml for isolate CAA2, and 125 pg/ml for isolates CAAS and CAA11.

Gene expression of SAP7 and SAP9 genes in C. albicans isolates was
measured by real time PCR before and after treatment with the nanomaterial
and at the SubMIC concentrations for each isolate and each nanomaterial. The

results of our study showed an increase in the gene expression of the SAP7

gene for the four isolates (CAA1, CAA2, CAAS, CAAI11) after treatment with



C

ZnONPs compared to Control, as isolate CAAl was superior in gene
expression to the rest of the isolates, as the value of Fold Change2 +ACt was
(16.67945), while Gene expression results for the SAP9 gene showed that all
isolates had a decrease in gene expression after being treated with nanozinc

oxide compared to the control.

The results of the study showed that the SAP7 gene showed a decrease
in gene expression in the three isolates (CAA2, CAAS, CAA11) after treating
the isolates with CuONPs. While isolate CAA1 showed a noticeable increase
in gene expression. As for the results of gene expression for the SAP 9 gene,
the four selected isolates showed a decrease in gene expression values after
treatment with CuONPs.

The gene expression results for the genes under study after treatment
with AgNPs showed that there was an increase in the gene expression values
of SAP7 for the two isolates CAA1 and CAA11 and a decrease in the gene
expression values for the two isolates CAA2 and CAAS, while the gene
expression results for SAP 9 after treatment with AgNPs showed that there
was an increase in gene expression values for isolates CAA1 and CAA11 and
a decrease in gene expression values for isolates CAA2 and CAAS.

The results of the MTT cytotoxicity test for the obtained ZnONPs
nanoparticles showed activity against the cancerous line A375 compared to
normal [JdFn cells. The IC50 value towards A375 was 33.41 pg/m( | while the
IC50 towards normal [IdFn cells was 4[1.1 pg/mll. CuONPs showed activity
against A375, as the IC50 value was 139.5 ug/mll. On the other hand, the
IC50 towards normal [IdFn cells was 304.2 pug/m(]. AgNPs showed activity
against cancerous line A375 compared to normal [ dFn cells as the IC50 value
was 15.5 pg/ml towards A350, on the other hand the IC50 towards normal
ldFn cells was 300.5 pg/ml.



