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ABSTRACT

The laboratories of the Biology Department were used to conduct this investigation.
at the College of Science - Tikrit University for the period from February 2024 to
April 2024 and included the work of an aqueous and alcoholic extract of olive leaves.
The study was conducted in two aspects, the first aspects is to show the effect of
extracts (aqueous and alcoholic) of olive leaves using the diffusion method in the
drilling, and the relationship was positive, i.e. whenever the higher the concentration
of the extract, effect of its inhibitory becomes greater. The second aspects is to show
the effect of antifungals on the yeasts used in the study. The results showed the effect
of both the aqueous and alcoholic extracts at all concentrations. Candida albicanis
yeast was more affected by the aqueous extract at a rate of inhibition diameter (16
mm), while Candida kefyr yeast was less affected by the aqueous extract at a rate of
(12.2 mm). Candida glabrata yeast was more affected by the acetonic extract at a
rate of (11.3 mm), while C.kyfer yeast was less affected by this extract at a rate of
(6.5 mm). As for antifungals, a number of antifungals were used: Nystatin,
Amphotericin, Clotrimazole, and Fluconazole. The antifungal Clotrimazole was the
most effective, as it inhibited all the yeasts used in the study. The yeast C. glabrata
was the most affected by this antifungal, with an inhibition diameter of (14 mm).
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INTRODUCTION

The number of Candida spp species is over 150.
However, just 20 species of them are known to be
harmful to humans, with Candida albicans being
one of the most prevalent kinds . The proved
Airborne borne pathogens such as bacteria, viruses
and fungi can lead to respiratory tract infections and
expose the respiratory system to a variety of
diseases . Mold-related fungi are a major cause of
death for persons with impaired immune systems ©),
There are notable differences in the geographical
distribution of the Candida species, especially
between different hospital settings.
antifungal therapy and the patient's underlying
condition both affect the location and frequency of
Candida spp. . The dimorphic yeast Candida

Previous

albicans is regarded as an opportunistic human
pathogen. The flora of the human reproductive,
digestive and respiratory systems contain Candida
albicans, which is present in (40%) to (60%) of
healthy adults. Typically, it is a commensal

organism ©®). There is variation in the ability of
Candida species to form colonies on mucosal
surfaces or inert materials 8 There is a chance that
cohabit
pathogenic. This fungus is known as a polymorphic

Candida albicans will and become
fungus, which is a significant pathogenic factor, and
it can produce biofilm, true teliospore, false
teliospore, and yeast development. In addition, the
pathogenic potential
demonstrated by its capacity to bind and penetrate
host body cells, release hydrolyzing enzymes, sense
touch, exhibit thigmotropism, and exhibit
phenotypic flipping®. Candida species have
developed strategies to evade the immune system.

of Candida albicans is

The immune system has the capacity to quickly
recognize B-glucan, a particular polysaccharide
found in the cell wall. Nevertheless, B-glucan is
hidden inside the cell wall's outer mannoprotein
layer makes it easier for the host's identifying
systems to avoid the structural integrity of the cell
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wall @9, Due to its opportunistic nature and
presence in natural flora, Candida albicans is
thought to be one of the most important types of the
fungus that cause disease infections. It is followed
by Candida glabrata, which is accountable for (16
%) of infections of the circulatory system, along
with other yeasts like Candida parapsilosis,
Candida krusei and Candida kefyr 9. It is observed
that in addition to the variations in protozoa factors
among species, such as the formation of germ tubes,
mycelium, protein secretion, and variations in the
additive pH, differences amongst
Candida spp. species stem from differences in their

the actual

environmental naturalization @2, Oleaeuropaea L.
is a medicinal plant that has been a significant and
effective therapeutic option for wise men and
women because of its extensive role in human life,
growing range of applications, and rising demand
for it globally as a result of the rise in drug side
effects. Additionally, it serves as the primary supply
of active ingredients needed to prepare a variety of
medications as well as the primary source for the
creation of therapeutic treatments®®. From this
pointon, it became necessary to identify alternatives
to antifungals by employing a variety of medicinal
plants that are used to treat infections brought on by
pathogenic bacteria, as well as skin and systemic
illnesses, including fungal diseases 4. Plants are a
rich source of both simple and complex secondary
metabolic chemicals, many of which, including:
phenols, alkaloids, tannins and others, have broad
antibacterial and antifungal activity @%). Apart from
the previously mentioned health advantages, Olea
europaea (OLE) could help treat a variety of
infectious disorders. Very few papers explain the
action of the whole extract, despite the fact that the
antibacterial activity of the component oleuropein
has been studied previously. Thus, the purpose of
this study was to investigate OLE's activity against
a variety of Candida in order to ascertain the
extract's activity spectrum and to produce
information that would either corroborate or refute

the product's claims.
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MATERIALS AND METHODS

Sample collection

A number of samples were obtained. The total
number of yeast isolates was 100 samples from the
Medical City Hospital and Al-Yarmouk Hospital in
Baghdad Governorate, isolated from people
suffering from respiratory diseases for the period
from February 2024 to April 2024, by taking sputum
samples. The age of the patients was between (15-
50 years).

Diagnosis the isolates of yeast

Several biochemical tests were conducted on the
samples, as stated in (19, to test the isolates and
confirm their diagnosis:

Activation of isolates on culture media

Sabouraud dextrose ager (SDA) medium was used
to cultivate the isolates, and the cultivated plates
were incubated for two to four days at (37 °C). For
each isolate, three duplicates were made in order to
revive it, and the dorsal colony characteristics were
recorded, as shown by (form, color, diameter and
height) 7).

Dyeing of isolates

By the Loop transporter, a portion of the colony
growing on SDA medium was taken, placed on a
combined with a drop of lactophenol blue on a glass
slide dye to observe the cells, covered with a cover
slide, and tested.

Developing isolates on chromo agar medium

All isolates were incubated on SDA culture medium
at a temperature of (37 °C) for (48 hours), after
which following their transfer to chromo agar
medium, these isolates were cultured for a duration
of (37 °C). (48 - 72 hours). Chromo agar medium is
a selective medium for isolating yeast, growing it,
and identifying the dependent colony for the
Candida isolates, such as; C.krusei, C. albicans, C.
glabrata and C. kefyer, by the shape of the colonies
and the color produced by the isolate ® the colonies
were diagnosed according to the manufacture
company which identifies Candida by the color and
external shape of the colony.
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Chlamydospores test

This test was conducted using the methodology. A
portion of a colony was taken with a transporter and
inoculated with it in the medium of corn meal agar,
making two parallel lines on the surface. Then the
transporter was sterilized and two lines were made
perpendicular to the two parallel lines for the
purpose of attenuation. It was covered with a sterile
slide cover, and the dishes were incubated at (25 °C)
for (48 hours). After the conclusion of the
incubation time, the cover of the slide was lifted
with sterile forceps and placed on a glass slide
containing a drop of cotton blue dye - lactophenol,
and it was examined under a microscope with (10X)
and (40X) power to observe chlamydial spores at
the ends of the pseudohyphae.

Germ tube forming test

(0.5 mm) of human blood serum was placed in
sterile test tubes, then each tube was inoculated with
a portion active colony aged (24 hours) and
incubated for tow-three hours, after which a drop of
the suspension was taken, placed on a glass slide,
covered with the slide cover, and then examined
under a microscope under magnification power
(40X) and (100X) to note the presence of the germ
tube, this analysis is unique to the C. albicans
species., as we can observe the formation of the cell
with the germ tube to protrude from one side of the
cell in the form of a bud three-four times longer than
the cell itself (28,

Diagnosis of isolates by the Vitek2 Compact device
This test was conducted using the Vitek2 Compact
diagnostic system based on the manufacture's
industrial instructions. It is a fully automated
diagnostic system used in diagnosing bacteria and
medical yeasts. It relies mainly on a set of
biochemical reactions and gives accurate results
within hours (19,

Collect plant samples

Olive plant leaves were obtained from farms and
homes in the city of Baghdad during the month of
February 2024. The leaves were washed well with
distilled water to remove the dust stuck on them and

then dried in a room temperature environment. The
dried leaves were then ground using an electric
grinder. The plant samples, after turning them into
powder, were kept inside plastic bags to prevent
moisture from reaching them. They were kept away
from sunlight. The information for each sample was
recorded on a tape pasted on the outside of the bag.
Preparation of aqueous extract

(40 g) of dried and grinded olive leaves were shaped
as a powder, then (160 mm) of distilled water was
added to it. The mixture was then placed on the
shaker for an hour and a half in order to mix well.
After mixing, the mixture was placed in the
refrigerator for (24 hours) for the purpose of
soaking. After this process, the mixture was filtered
through several layers of gauze to reduce
undissolved suspended particles in the extract, and
then the extract was filtered again through Millipore
0.45 to prevent the passage of germs through the
filtrate. The filtrate is then placed in an electric oven
at a temperature of (40-45 °C) until the filtrate dries
and turns into a semi-gelatinous or solid substance.
After drying, the dried material is placed inside tight
glass bottles and placed in the refrigerator until use
according to the method mentioned before 29,
Preparation of acetone extract

(40 g) of dried and grinded olive leaves were shaped
as a powder, then (160 mm) of aceton was added to
it. The mixture was then placed on the shaker for an
hour and a half in order to mix well. After mixing,
the mixture was placed in the refrigerator for (24
hours) for the purpose of soaking. After this process,
the mixture was filtered through several layers of
gauze to reduce undissolved suspended particles in
the extract, and then the extract was filtered again
through Millipore 0.45 to prevent the passage of
germs through the filtrate. The filtrate is then placed
in an electric oven at a temperature of (40-45 °C)
until the filtrate dries and turns into a semi-
gelatinous or solid substance. After drying, the dried
material is placed inside tight glass bottles and
placed in the refrigerator until use according to the
method mentioned before 9.
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Antifungal Susceptibility Test

The yeast susceptibility test was performed on
Muller-Hinton Agar medium, where the colonies
were transferred using a sterile cotton swab to the
surface of the medium and left for (15 minutes) to
dry. Then the antibiotic tablets were transferred with
forceps to the surface of the agar and incubated at a
temperature of (37 °C) for (24-48 hours). Then the
results were read with a ruler by observing the
diameters of the
antibiotic tablets @1
Determining the inhibitory activity of olive leaf
extracts against some types of yeast

The method of propagation by drilling was used,
according to what was mentioned by 2., The solid
Muller Hinton Agar medium was inoculated with a
sterile cotton swab from bacterial and fungal

inhibition zone around the

suspension and made holes on the surface of the
culture medium using a cork drill with a diameter of
(6 mm), and the prepared concentrations of the
extract were set at (0.15. mm) per hole using an
accurate pipette. Use the sterile extraction solution
as a model for comparison. The plates were left at
room temperature for (20 minutes), then the plates
were incubated at (37 °C) for (24 hours) for bacteria
and (48 hours) for yeasts. The effectiveness of the
isolated extracts and phenolic compounds was
determined by measuring the diameter of the
inhibition zone (halo) around each hole using a
numbered ruler.

Testing the sensitivity of fungal samples to
antifungals

The fungal samples were cultured using sterile
cotton on solid Muller-Hinton medium. After that,
the prepared antibiotics were placed on the culture
medium and left for (15 minutes), and then the
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samples were incubated for (24-48 hour) before
measuring the diameter of inhibition of each tablet
and using the method used to measure the
effectiveness of the extracts and active compounds
themselves.

RESULTS AND DISCUSSIONS

Cultural characteristics for diagnosing yeast
isolates

The identification of 100 yeast isolates was
confirmed, distributed as follows: 50 C. albicans, 28
C. glabrata, 14 C. krusei, 8 C. kefyr. And diagnosed
by the Vitek device according to the method ®), as
the Candida was using the
morphological features. and the rest of the cultural
and the
individuals of this genus appeared in the form of a
white to milky colony, smooth and convex when
grown in the medium of Sabouraud Dextrose Agar
chloramphenicol (SDAC) for Tow-t days at a
temperature of (37 °C), and the colony was

determined

characteristics and biochemical tests,

examined microscopically after dyeing with the
blue lactophenol dye, and it was noted that the cells
appeared spherical to oval or long- single and
budding, and the presence of false fungal spindles
and it is noted that there is Pseudohyphae, and this
is sometimes agreed with %),

Microscopic Characteristics

At dyeing with cotton-lactophenol blue dye,
C.albicans and C.glabrata appeared as spherical to
semi-spherical budding cells, C.krusei as elongated
to oval-shaped budding cells, and C.kefyr as short,
oval budding cells, which is consistent with . It
was stained with Gram dye (crystal violet) as in
Figure (1) and gave positive results as it was colored
violet because, its wall contained the thick layer of
peptidoglycan 9,
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Fig. 1: C.albicans yeast: 1) dyed with cotton blue — lactophenol, 2) dyed with crystal violet (100X).

Identification of yeasts using the culture medium
(CMA) Corn Meal Agar

This medium is used to detect the ability of this
candida to form chlamydial spores, as the results
obtained (Table 1) and Figure 2 showed that all of
the studied candida does not have the ability to form
chlamydial spores when grown in this medium,
except the type C. albicans, which was identical to
the results 9. In addition, the colors were identical
to the company that manufactured the medium, as
thick-walled, circular-shaped chlamydial spores
were formed at the end of the fungal hyphae, which

were either single or in the form of clusters when
these ovaries were cultivate in corn meal Agar
(CMA) medium, and the reason behind the
formation of these spores was the occurrence of
starvation of these ovaries. Yeasts and a shortage of
food sources, as these spores are formed when
conditions are not appropriate, as this environment
is described as a starvation medium for yeasts (2.

Table 1: The ability of yeasts to form chlamydial spores

in CMA medium.
Yeasts | C.albican | C.glabrat | C.kruse | C.kefy
S a i r
Result | + - - -
s

+Indicates the capacity of yeasts to form chlamydial spores.
- Indicates the capacity of yeasts to form chlamydial spores.

B
TGS e e
W A TS

= = 9 g

A

Fig. 2: Formation of chlamydial spores of C. albicans

after 24 hour incubation at 25 °C at a power of 40X.

Diagnosis of yeast using Hi Chrom Agar

The growth test on the Chrom Agar medium is a
quick and efficient biochemical test method. in
diagnosing Candida species at the level of color
after insemination and incubation compared to other
tests, as the test results showed colonies with
different colors on the Chrom Agar medium after
incubation for (48 hours), and the C. albicans
colony showed a light green color. As for the C.
glabrata type, its colonies appeared in pink, and the
rest of the isolates appeared in different colors, red
and brown mixed as shown in Figure (3) and Table
(2), and this is identical with both ¢7-28),
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C. kefvr

C. krusei

Fig. 3: Candida yeast isolates on HiCrome Candida differential agar.

Table 2: The species of Candida spp. that isolated
according to color on HiCrome Candida differential
agar.

The species of medium color on chrome
Candida spp | HiChrome Candida Differential Agar
C. albicans Lig ht green
C. krusei pale purple
C. kefyr Creamy to white
C. glabrta Creamy to pink

Germination tube formation test

The results of the germination tube formation test
Table (3) showed that, all C. albicans yeast isolates
were able to form a germination tube at a rate of
100%, as shown in Figure (4), while the other
species did not form it, and these results were
consistent with what was reached by ¢ 29),

The ability to form a germ tube is an important
virulence factor that is closely related to the
pathogenicity of C. albicans. The importance of the
germ tube lies in enabling the yeast to adhere to the
surfaces of the host epithelial cells to cause
infection. The formation of the germ tube is

observed when C. albicans yeast changes from the
yeast form to the hyphae form (),

Table 3: The ability of isolated Candida SPP to form

germ tube.

Candid | C.albican | C.glabrat | C.kruse | C.kefy
a spp. s a i r
Germ + - - -

tube

+ formed germ tube.
- Not formed germ tube.

Fig. 4: Formation of the germ tube of a C. albicans yeast
cell growing in human blood serum after two hours of
incubation at 37 °C (40X).
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The Candida species isolated and diagnosed in
the study

Table (4) shows the numbers and percentages of the
isolated Candida species in the study, which
amounted to 100 samples, after conducting all the
tests that were previously presented. The number of
C. albicans isolates reached 50 isolates,
representing (50 %), compared to Non-albicans
Candida, which represented (50 %), and was
distributed among the tested species as follows: 28
isolates, representing (28 %) of the C. glabrata
species, 14 isolates, representing (14 %) of the C.
Krusei species, and eight isolates, representing (8%)
of the C. kyfer species. The results were close to
what was reached by ©9, The reason for the increase
of C. albicans yeast over other Candida species may
be attributed to its great ability to adhere to the host
surfaces causing candidiasis, its ability to form a
large number of colonies and inhibit defense
mechanisms in different parts of the host's body ¢V,
In addition to other virulence factors such as: its
ability to form a germination tube, morphological
transformation and biofilm formation and its ability
to secrete enzymes such as; aspartic Proteinase
responsible for protein analysis as well as
phospholipase enzyme responsible for the analysis
of phospholipids which are the main component of

the yeast cell membrane @9). In addition to being a
normal flora in the body, it turns into a pathogenic
one when the appropriate conditions are available
and the host's immunity is weak. The increase in
fungal infection in general is due to the use of
medical devices (catheters), intravenous feeding
and the random use of antibiotics 2.

Table 4: The Numbers and percentages of species of
isolated Candida spp.

Candida spp. | Number | Percentage
C. albicans 50 50 %
C. glabrata 28 28 %

C. krusei 14 14 %
C. kefyr 8 8%
Total 100 100 %

Study of the effect of plant extracts of olive leaves
on some pathogenic Candida yeasts

The effect of the acetonic extract of olive leaves was
studied against the yeasts of the Candida genus
C.albicans, C.glabrata, C.krusei and C.kefyr, which
are pathogenic to humans, using the method of
diffusion in holes according to 2,

Table (5) shows the effect of the acetonic extract of
olive leaves on the yeasts that were studied, and
Figure (5) shows the effect of plant extracts of olive
leaves on some pathogenic Candida yeasts.

Table 5: The effect of plant extracts (acetonic and aqueous) of olive plant leaves on some pathogenic
Candida yeasts.

Types of Types of Concentration in mg/mm Inhibition halo diameter Average effect of
Yeasts extracts inmm extract
25 50 75 100

C.albicans acetonic 2 10 12 15 7BCO.
aqueous 8 16 20 20 A 16

C.glabrata acetonic 8 10 13 14 B11.3

aqueous 12 13 15 16 A14.0

C.krusei acetonic 8 10 12 15 BC11.2
aqueous 8 11 14 19 B 13

C.kefyr acetonic 2 4 8 12 CD 6.5
aqueous 2 13 16 18 B12.2

*Capital letters indicate significant differences inside the column. *All significant differences at the probability level P< 0.05.
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12 113 112

9.7

acetonic

yeast inhibiting halo fungus in mm

plant extracts

W Calbicans W C.glabrata

14
13
I 1

aqueous

C.krusei W C.kefyr

Fig. 5: The effect of plant extracts of olive leaves on some pathogenic Candida yeasts.

We note in Table (5) and Figure (5) that, the
aqueous and acetonic extract of olive leaves was the
most effective against all the yeasts studied and the
highest level of effect of the aqueous extract was
against C. albicans yeast, as the average effect was
16 mm, followed by C. glabrata and C. krusei yeast,
on which the average effect of the aqueous extract
was (14-13 mm), respectively. The lowest effect of
the aqueous extract was recorded against C. kefyr
yeast, at a rate of (11.1 mm). These results were
close to what was reached by 2, who found that,

the aqueous extract was more effective against all
isolated yeasts than the alcoholic extract. This
effectiveness of the aqueous extract is due to the
high ability of water to dissolve the active
compounds, as water is a good solvent for most of
these compounds, especially phenols, alkaloid salts,
some tannins and saponins®©3). mentioned in a study
conducted using water and alcohol to extract the
active compounds from garlic that water had a high
ability to dissolve phenols and alkaloid salts such as
tartaric and malic acids, which are known for their
antibacterial effectiveness. The antifungal activity
of these extracts is attributed to the active
compounds in the plant, especially phenolic
compounds, saponins, alkaloids and tannins.
Phenols have a high activity against fungal cells
according to 4 %), since the aromatic ring in these
compounds contains a hydroxyl group (-OH) which
tends to form a hydrogen bond with the active part
of the enzymes inside the body of the germs, thus
changing the sizes and properties of these enzymes.
Consequently, these enzymes are no longer

effective in the fungal or bacterial cell, leading to
the cessation of certain vital pathways in the cell,
which results in a cessation of the growth of these
cells or their direct death. Phenolic compounds also,
affect the balance of the cellular content by causing
damage to some proteins on the cell membrane. In
addition, they work to denature the protein, and
these compounds are absorbed by the surfaces of
proteins and are complex with them, changing the
shape and size of the proteins, changing their
properties, and thus changing the nature of their
work, stopping one of the vital pathways in the cell,
stopping the growth of the cell and killing it ®. As
for saponins, their work is primarily on ergosterol in
the fungal cell membrane, as they work to destroy
it, which leads to the losing the vitality of
membrane, and thus the fungal cell dies ©¢7). Tannins
work to precipitate proteins associated with the cell
membranes of fungi, and thus they affect the process
of entering and exiting materials from and to the
fungal cell @8, As for alkaloids, they do a similar
job to what saponins do, and they also work to create
a difference in the osmotic pressure of the fungal
cell and play an important role in interfering with
the construction of cell proteins, and thus negatively
affect the process of building DNA ©9). Our results
were similar to “0),

Candida sensitivity test to some antifungals: The
results of Table (6) and Figure 6 indicate the
sensitivity of the studied isolates to some
antifungals.
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Table 6: The effect of antifungals on yeasts.

Nystati | Amphoteric | Clotrimazo | Fluconazo
n (NY) in (AmB) le (CTM) le
(FCN)
C 0 0 10 12
.albican
s
C. 0 8 14 0
glabrat
a
c. kefyr 5 0 12 15
C. 0 0 21 16
krusei

21

14
8
5
I Y o I I 0 9 9
5 Ll L L

Amphotericin

= - ~
° @ =}

inhibition halo diameter in mm

w

Clotrimazole Fiuconazole Nystatin

antifungals

u Ckrusei

m Calbicans w C.glabrata C.kefyr

Fig. 6: The effect of antifungal on candida.

These results are consistent with those of ® 41, They
found an effect of the antifungal Fluconazole on C.
albicans yeast, and consistent with 3. who found
no effects of the antifungal Amphotericin on C.
albicans yeast. They are consistent with 42, They
found no effect of the antifungal Fluconazole on C.
glabrata yeast. The random use of antifungals by
many people without taking into account the harm
caused by the antifungals and the decrease in their
medical effectiveness at times when the patient
actually needs them, has caused these antifungals to
lose their effectiveness if they are used randomly
and irregularly, due to the increase in bacterial
resistance to them and their adaptation to bear the
effect of the amount of antifungals, so the
antifungals become useless, in addition to other
effects caused by antifungals in the body. Studies
have confirmed that the use of antifungals increases
the probability of infection with candida from (30-
10 %) (43, 44)

These changes in drug sensitivity over time can be
explained by the ability of yeasts to tolerate the toxic

10

effects of the antibiotic and their ability to develop
Such as; the
discrepancy in the results of the current study with
the outcomes of additional research in developed
countries can be explained on the basis of the

some resistance mechanisms.

environmental location and excessive use of
antifungals. Cases of genetic resistance transfer
between resistant isolates to sensitive isolates may
be explained by healthy practices and the negative
personality, including the discharge of sewage into
drinking water, which leads to the transfer of
resistance genes (%),

CONCLUSIONS

The study's findings demonstrated that the aqueous
extracts had greater inhibitory action than the
alcoholic extracts at all doses. Additionally, the
extract's inhibitory impact
concentration.

increases with its
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