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Abstract

The current study aims to determine the effects of experimental infection with C. albicans on the
histological structure of the ovaries in pregnant female albino rats. 50 vaginal swabs for pregnant
women are obtained by means of sterile cotton swabs from women who attended the gynecological
consultation in the hospital and some clinics in the city. The isolates are diagnosed using the
Chlamydial Spores test, as well as the diagnosis with the Vitek2 Compact system. Then, an
experimental infection is induced in the reproductive system of female rats, as they are injected with
a suspension of C. albicans yeast of 1.5 x 810 cells/ml concentration once daily until symptoms
appear. The results of the microscopic examination of the ovarian tissue reveals necrosis,
degeneration, lysis and desquamation of the follicular cells, congestion in the blood vessels, as well
as their expansion and hemolysis , shedding of their lining, thickening of their walls, infiltration of
inflammatory cells, fibrosis, severe hemorrhage in the stroma, and fibrous edema, Cytoplasmic
eruption of a number of ovarian cells. Moreover, necrosis of corona radiata is found around the

primary oocyte, focal pooling of inflammatory cells and an overnumber of fibroblasts.
Key words: vulvovaginal candidiasis, C. albicans, experimental Candida infection.
Introduction

Fungi are Eukaryta organisms, as there are approximately 50,000 diagnosed species that live in
nature, including (80) types of molds and yeasts that cause many diseases in humans and animals
alike (Jawetz et al., 2004). [1] Fungi can interact with plants, animals, and humans and establish
symbiotic, commensal, latent, or pathogenic relationships (Hawksworth, 2001)[2].

Fungi are Eukaryta organisms, as there are approximately 50,000 diagnosed species that live in
nature, including (80) types of molds and yeasts that cause many diseases in humans and animals
alike (Jawetz et al., 2004). [1] Fungi can interact with plants, animals, and humans and establish

symbiotic, commensal, latent, or pathogenic relationships (Hawksworth, 2001)[2].

The infection caused by Candida has become one of the most common and frequent fungal

infections, in addition to being one of the most causative agents of serious opportunistic fungal
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diseases. norvegenesis, C. kefyr, C. parapsilosismetapsilosis, C. famataNNN. ,C. guilliermondiis.
And others confirmed [3], that C. albicans is the most common in a study conducted to isolate

different yeasts from the vagina in women.

It has been known for a long period of time that the elderly and the young are susceptible to
infection with candidiasis, and that this infection is either endogenous source by changing its
behavior under certain conditions from organisms coexisting with the body to opportunistic
pathogens, or by the presence of predisposing factors such as diabetes, pregnancy, Excessive use of

antibiotics, steroids, and others [3].

Candida albicans yeast is characterized by being dimorphic, so it grows in an oval or filamentous
yeast form, depending on environmental conditions such as temperature, pH, humidity and
components of the nutrient medium, so that the yeast form can grow on acidic solid culture media
containing organic sugars and nitrogenous substances that are a source of carbon and at
temperatures below 35°C. As for the filamentous form, it grows on culture media that contain
inorganic nitrogenous compounds, as well as culture media that contain starchy materials such as

Potato Dextrose Agar and Corn Meal Agar, which have a pH of 6.5 or more [4]

Careful microscopic examination of C. albicans yeast cultured on Glucose - yeast extract - peptone
medium after an incubation period of 3 days at 250 °C shows that its cells (bud spores) take an oval
or spherical shape, and sometimes longitudinal, with a diameter of (4-6) micrometers, and are
single or in two forms. Mycelium pairs or false mycelium, its colonies are creamy-white, smooth
and convex, and have a yeasty smell when developed under aerobic conditions. In liquid media,
they grow at the bottom of the tube in a sedimentary manner during an incubation period of (24-48)
hours, and their old colonies are characterized by their roughness, wrinkle and edges. Irregular, in
addition to its ability to form a germ tube when grown in human blood serum or egg albumin for a
period of (2-3) hours at a temperature of 037 °C, and among the important and rapid diagnostic
characteristics of this yeast is its ability to form large, spherical, thick-walled cells. Their diameter
ranges between (8-12) micrometers, and they are peripheral or lateral at the site called spores. [5]
These yeasts are also distinguished by being Gram-positive [6] in addition to the possibility of

staining them with lactophenol blue to notice chlamydial spores and fungal hyphae. [7]
SymptosVulvovaginal Candidiasis

The symptoms and signs of vaginal thrush are very common, but the sensitivity of any individual
sign or symptom is suboptimal for diagnosis, because its symptoms are somewhat similar to

bacterial vaginosis, and in general, the symptoms that may be typical for diagnosis are: burning,
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itching irritation, redness, swelling, vaginal rash, and pain in the vulva and vagina, knowing that
one of the most important symptoms that characterize vaginal thrush is white, thick, odorless
vaginal secretions that have a cheese appearance [8] different from Infection with vaginal
trichomoniasis, as shown in Figure (1).
Methods
Samples collection

50vaginal swabs for pregnant women using sterile cotton swabs are obtained from women
attending the gynecological consultation in the hospital and some clinics in the city, under the
supervision of a doctor. The period from the beginning of the April to September / 2020, for
pregnant women group who are (17-49) years old.
Culture of samples
Vaginal swabs are transferred directly to the laboratory, and cultured on SDA medium containing
the antibacterial Chloramphenicol of 10 pg/ml concentration of the medium, and the dishes are
incubated in the incubator at 37° C for (24-48) hours, and the dishes that did not show growth were
neglected[9].
Purification and preservation of isolates
The isolates are purified and cultured on PDA medium containing anti-Chloramphenicol and
incubated at a temperature of 37° C for 48 hours, then kept in the refrigerator at a temperature of 4°
C, taking into account that it is renewed monthly. As for the preservation of isolates for longer
periods of time, they were cultured on slant SDA medium in a sterile small glass bottle. Then, they
are incubated at 37° C for 48 hours and kept in the refrigerator at 4° C, with renewal every 3 months
[10].
Preparation of yeast suspension
The SDA medium is inoculated with Candida by streaking method. The plates are incubated at
37°C for a period of (18-24) hours. Then part of the inoculum grown on the medium is transferred
by a loop to a small, sterile, hermetically sealed glass vial containing 5 ml of saline solution. Sterile
physiological, mixed well, and then the number of cells was controlled to 102 cells/ml of the
solution, by measuring the turbidity of the suspension using a turbidity meter and comparison with
the standard McFarland turbidity constant solution.[11]
Identification Test
The approved traditional diagnostic methods were followed [12], as well as the use of the PhyTek
device.
Experimental design

An experimental infection was induced in the reproductive tract of female albino rats, as they were
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injected with a suspension of C. albicans yeast of 1.5 x 810 cells/ml concentration on the seventh
day of pregnancy, once daily, and continued until the appearance of symptoms

Preparation of tissue sections

Ovarian tissue sections were prepared according to the approved standard method [10], according to
the following steps: Fixation, Washing, Dehydration, Clearing, Infiltration, Embedding, Staining,
Trimming and sectioning.

Results and discussion

The current study included isolating C. albicans from the vagina of pregnant and non-pregnant
women in the city of Kirkuk, as 100 samples of vaginal swabs were examined, consisting of 50
swabs for pregnant women and 50 swabs for non-pregnant women, and the result was considered
positive when the number of colonies was more than ten. [ 13 ] The results of laboratory culture
showed that 50 vaginal swabs with a rate of 50% out of a total of 100 smears showed a positive
result, with 30 swabs for pregnant women, i.e. 60%, compared to only 20 swabs for non-pregnant
women, i.e. 40%, and this means that the infection of pregnant women was more From non-
pregnant women, and it agrees with what was mentioned by [3].

Diagnosis of isolates using biochemical tests

Germ tube formation test

44 out of 60 isolates showed positive results for this test, when incubated ata temperature of 37°C
for a period of (2-4) hours in 0.5 ml of human blood serum, i.e. 73.33% of the total isolates, as
shown in Table (2-4). This did not agree with the study of [14], as all of their isolates were positive
for this test, while our results agreed with [15] in that not all isolates were positive for this test.

The germination tube is characterized by its parallel walls, and the absence of contraction in the
area of its contact with the mother cell. The germinated cells of the positive isolates were observed

in a shape resembling a hand mirror as described by Mackenzie (1962) [16] and shown in Figure

).

Figure (1): Formation of the germination tube (indicator) of a yeast cell growing in human
serum (X40)
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Approximately 95% of C. albicans isolates are able to form a germination tube, and although this
test is easy, fast, and relatively low cost, it has several drawbacks, including the need for the serum
to be taken fresh or frozen, and the yeast vaccine must be less of 107 cells/ml, in addition to the
danger of dealing with human serum with regard to the possibility of infection with some diseases,
in addition to the fact that different sources of serum may give different results as well (Jan et al.,
2018).[17]

4-3-3-2 Diagnosis using ChromMagar media

According to the instructions of the manufacturer of the medium and the standards specified by the
researchers (14), the isolates grew well to the species level and all appeared light green, indicating
that they are C. albicans as in Figure (2), and this is consistent with what was obtained. [3]

This test was carried out for the purpose of confirming the diagnosis, as Chromium Acar media is
one of the most efficient and reliable media in the diagnosis of C. albicans, as well as the possibility

of performing it in a short time.

Figure (2): Yeast C. albicans on chrome agar media, at a temperature of 370C, at a age of 48

hours.

The results in both pregnant and non-pregnant groups showed that many tissue lesions occurred in
the parenchyma of the target organs, and they were more in the tissues of pregnant women than in
the tissues of non-pregnant women, and these results agree with Alvarez and his group (2018), [18]
as the results of the microscopic examination of tissue Ovarian necrosis, degeneration,
disintegration and expansion of follicular cells, congestion in blood vessels, as well as expansion
and hemolysis in them, endometriosis, thickening of its walls, infiltration of inflammatory cells,
fibrosis, acute hemorrhage in the stroma, fibrous edema, cytoplasmic vacuolization in a number of
Ovarian cells, as well as necrosis of the corona radiata-forming granulosa cells around the primary
oocyte therein, focal aggregation of inflammatory cells and an overpopulation of fibroblasts, as
shown in (3), (4), (5), (6). The severity of the infection in the pregnant group, which was higher
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than in the non-pregnant group, is attributed to the weaker immunity compared to the latter, and this
is in agreement with [3] who mentioned that C. albicans is an opportunistic fungus that has the
ability to cause severe disease in animals that suffer Immunosuppression, especially for pregnant

women

Figure 3: A microscopic image of a rat ovary from a group of pregnant women
experimentally infected with C. albicans, in which congestion and severe hemolysis in a
number of blood vessels (A) and necrosis of the follicular cells of a multilayered primary
follicle (B) are noted. (H&E, X40.(

Figure (4): Micrograph of a rat ovary from a group of pregnant women experimentally
infected with C. albicans, in which extensive hyperemia is observed in the cortex as well as
tunica albuginea (A), dense infiltration of inflammatory cells (B), and fibrous edema between
the engorged vessels ( C), severe necrosis of the ovarian cells throughout the histological
section, which made it lose its distinctive features. (H&E, X40.(
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Figure 3: Micrograph of a non-pregnant rat ovary experimentally infected with C. albicans,
showing congestion and extensive hemolysis in the blood vessels (A), hemorrhage in the
ovarian stroma (B), acute necrosis of the follicular cells and their desquamation within the
follicular cavity Multilayered primary (C), acute degeneration of another primary follicle and

its appearance as a fibrous mass (D). (H&E, X40.(

Figure 4: Micrograph of a non-pregnant rat ovary experimentally infected with C. albicans,
showing severe hyperemia (A) and hematolysis (B) in a number of blood vessels, diffuse
hemorrhage in the necrotic (C) ovarian stroma. Of its cells, it has lost its characteristic

features (D), thickening of the walls of two blood vessels (E). (H&E, X40).
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