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  ABSTRACT  

vulvovaginal candidiasis, C. 
albicans, experimental 

Candida infection. 

 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. 
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1. INTRODUCTION 

Fungi constitute about 7% (611,000 species) of the total eukaryotic organisms, of which 600 species are 

pathogenic to humans, including the genus Candida, which includes 200 species [1]. It is caused by species 

belonging to the genus Candida, and it is a common and recurrent disease that may threaten human life [2]. 

The yeast Candida is naturally present in the mucous membranes of the mouth, vagina and gastrointestinal 

tract, but it becomes an opportunistic pathogen when the body’s immunity decreases [3]. Vulvovaginal 

candidiasis (VVC) and oral candidiasis (OC) are the common mucosal Candida infection [4]. Candidiasis has 

motivated many researchers to understand the pathogenesis and diagnose virulence factors. Studies have 

shown that C. albicans possesses many virulence factors such as dimorphism, ability to adherence, secretion 

of enzymes such as aspartyl proteinases and toxins such as gliotoxin. This explains the frequency of its 

isolation compared to other types of candida [5]. It has become known for a long period of time that the 

elderly and 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 the presence of factors predisposing to infection such as diabetes, pregnancy, 
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excessive use of antibiotics, steroids and others [6]. Candida albicans yeast is characterized by being 

dimorphic, as it grows in its oval or filamentous yeast shape, depending on the environmental conditions of 

temperature, pH, moisture and components of the nutrient medium. The yeast form can grow on acidic solid 

media containing sugar and nitrogen organic materials, which is a source of carbon, and at temperatures below 

35°C. As for the filamentous form, it grows on culture media that contain inorganic nitrogen compounds, as 

well as culture media containing starchy materials such as Potato Dextrose Agar and Corn Meal Agar, with a 

pH of 6.5 or more [7]. 

 

The ovary is a small double oval organ, its size ranges between 2-3 cm in length and (1-1.5) cm width in 

humans. Each ovary is located on one side of the uterus in the side wall of the pelvic cavity, and connected 

in the hilum to the broad brood ligament of the uterus by mediating the mesovarium, the connective tissue of 

the mesangium in the hilum area (which is the area where blood and lymphatic vessels enter the ovary) 

becomes continuous with the main tissue of the ovary, or the so-called stroma [8]. The ovary consists of an 

inner layer called the medulla and an outer layer called the cortex. The cortex of the ovary in an adult woman 

contains follicles at different stages of development [9]. The ovary is formed in the fifth week of the 

embryonic stage, and an increase in the size of hyperplasia tissue occurs, and is differentiated in the ninth 

week of pregnancy [8]. As for the rats - the laboratory animals under study - their ovaries are small, oval or 

renal in shape, embedded in a mass of fat and connective tissue, located at the caudal side of the kidneys [9], 

unlike the site of the ovary, for example in the guinea pig, which is located laterally in relation to the kidneys 

[10]. 

 

The ovary is surrounded by a simple, cuboidal, epithelium [11] immediately below it a layer of dense 

connective tissue called the albuginea tunica. As well as scattered smooth muscle fibers, while the cortex 

consists of a tissue more cohesive than the pulp, it contains ovarian follicles and a network of connective 

tissue fibers and fibroblasts. In the stage of sexual maturity, mature and developing follicles are noted and 

their final products are lutea corpora, as well as atretic follicles [11] 

 

2. Methods 

 

2.1 Samples collection 

50 vaginal 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. 

 

2.2 Culture of samples 

Vaginal swabs are transferred directly to the laboratory, and cultured on SDA medium containing the 

antibacterial Chloramphenicol of 10 μg/ml concentration of the medium, and the dishes are incubated in the 

incubator at 37º C for (24-48) hours, and the dishes that did not show growth were neglected [12]. 

 

2.3 Purification and preservation of isolates 

The isolates are purified and cultured on PDA medium containing anti-Chloramphenicol and incubated at a 

temperature of 37º C for 48 hours, then kept in the refrigerator at a temperature of 4º 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 37º C for 48 hours and kept 

in the refrigerator at 4º C, with renewal every 3 months [13]. 
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2.4 Preparation of yeast suspension 

The SDA medium is inoculated with Candida by streaking method. The plates are incubated at 37ºC 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 108 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 

[14]. 

 

2.5 Identification Test 

The approved traditional diagnostic methods were followed [15], as well as the use of the PhyTek device. 

 

2.6 Experimental design 

An experimental infection was induced in the reproductive tract of female albino rats, as they were injected 

with a suspension of C. albicans yeast of 1.5 x 810 cells/ml concentration on the seventh day of pregnancy, 

once daily [14], and continued until the appearance of symptoms. 

 

2.7 Preparation of tissue sections 

Ovarian tissue sections were prepared according to the approved standard method [16], according to the 

following steps: Fixation, Washing, Dehydration, Clearing, Infiltration, Embedding, Staining, Trimming and 

sectioning. 

 

3. Results and Discussion 

The current study includes isolating C. albicans fungus from the vagina of pregnant women. 50 samples of 

vaginal swabs were examined, and the result was considered positive when the number of colonies was more 

than ten [17]. The laboratory culture results show a positive result of 30 swabs, or 60% and 20 swabs are 

negative, i.e. 40%, which is in agreement with the study [6] which showed that microscopic examination is 

not equal with laboratory culture. 

 

3.1 Diagnosis by Chlamydospores Test 

All yeast isolates of C. albicans showed that they have the ability to form chlamydial spores as shown in 

Figure 1. Among the Candida species, C. albicans has, under certain conditions, a special ability to form 

chlamydial spores, which are characterized by their round shape and thick walls. At the end of the false or 

true fungal hyphae, Tween 80 was used as a nutrient-poor medium and thus a stimulator for the formation of 

chlamydial spores. In addition, the growth of the fungus under a glass cover (Dalmaus technique) provides 

an environment that contains lower levels of oxygen than in the outside [18]. These results agree with [19]. 
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Figure 1: Chlamydosporum formation by the yeast C. albicans after 24 hours of incubation and at a 

temperature of 37oC (40X). 

 

3.2 Identification of C. albicans yeast isolates using Phytek technique Vitek2 Compact system 

The results of the fungal isolates showed a matching percentage that ranged between (96-99%). This may be 

attributed to the fact that C. albicans yeast possesses and its distinctive qualitative characteristics [20]. 

 

The results also show the occurrence of several tissue lesions in the ovarian tissue, which is agreed with 

Alvarez and his group [21]. Endothelial dysplasia, thickening of their walls, infiltration of inflammatory cells, 

fibrosis, acute stroma hemorrhage, fibrous edema, eruption of the cytoplasm of a number of ovarian cells, as 

well as necrosis of corona radiata around the primary oocyte, focal aggregation of inflammatory cells and 

hyperemia the number of fibroblasts, as shown in Figures (2), (3), (4), (5), (6), (7), (8), (9). The severity of 

the infection is attributed to the weak immunity of rats during pregnancy, and it is agreed with [6] who 

mentioned that C. albicans is an opportunistic fungus that has the ability to cause severe disease in animals 

that suffer from immunosuppression, especially pregnant women. 

 

Our results agree with Alvarez and his group [21] in the severity of the tissue lesions caused by the 

opportunistic Candida fungi, such as degeneration, necrosis and infiltration of inflammatory cells, as well as 

congestion of blood vessels, which is considered one of the changes that occur as a result of inflammation. 

This is also agreed with [22]. In addition, the increase in pressure leads to bleeding, and the infiltration of 

inflammatory cells in the affected groups leads to the formation of edema [23]. 
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Figure 2: Micrograph of the ovary of a rat from a group of pregnant women experimentally infected with 

C. albicans, in which congestion is observed in a number of blood vessels (A) and one of them is dilated 

and partially congested (B) with hemolysis (C), heavy infiltration of engorged perivascular inflammatory 

cells (D), as well as fibroblasts (E) and early onset fibrosis. (H&E, X40). 

 

 
Figure (3): A microscopic picture of the ovaries of a rat from a group of pregnant women experimentally 

infected with C. albicans, in which hyperemia is observed in the blood vessels (A), and it is partially 

dissolved in one of them (B), with severe hemorrhage in the parenchyma (C), As well as an excessive 

number of fibroblasts (D). (H&E, X40). 
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Figure 4: Micrograph of the ovary of a rat from a pregnant group experimentally infected with C. albicans, 

in which acute necrosis of follicular cells in one of the ovarian follicles and desquamation within its cavity 

(A), secondary or antral follicle (B), gathering focal aggregation of inflammatory cells (C). (H&E, X40). 

 

 
Figure 5: Micrograph of a rat ovary from a pregnant group experimentally infected with C. albicans, in 

which degeneration and necrosis of follicle cells are observed around the primary oocyte in a multilayered 

primary (A) and a mature or graafian follicle (B) As well as necrosis of granulosa cells forming corona 

radiata around the egg cell primary in (C), total hemolysis in one blood vessel (D) and partial in another 

vessel (E), focal aggregation of inflammatory cells (F). (H&E, X40). 
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Figure 6: Micrograph of the ovary of a rat from a pregnant group experimentally infected with C. albicans, 

in which a decomposing ovarian follicle (A), partial congestion of a blood vessel (B), and an increased 

number of fibroblasts (C) are observed. (H&E, X40). 

 

 
Figure 7: Micrograph of the ovary of a rat from a pregnant group experimentally infected with C. albicans, 

in which diffuse congestion is observed among ovarian cells (A), cytoplasmic vacuolation of a number of 

ovarian cells (B), and necrosis of others (C). (H&E, X40). 
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Figure (8): Micrograph of the ovary of a rat from a group of pregnant women experimentally infected with 

C. albicans, in which cytoplasmic rupture is observed in a number of ovarian cells (A), necrosis in a number 

of others (B), and focal necrosis in others (C), Hemolysis in a blood vessel (D), as well as infiltration of 

inflammatory cells nearby (E). (H&E, X40). 

 

 
Figure (9): Micrograph of the ovary of a rat from a group of pregnant women experimentally infected with 

C. albicans, in which diffuse congestion and hemolysis among ovarian cells (A), wide outbursts in the 

cytoplasm of these cells (B), focal necrosis in a number of them (C)., degeneration and sloughing of the 

lining of a blood vessel (D). (H&E, X40). 

 

4. References 

[1] Willems, H. M.; Ahmed, S. S.; Liu, J.; Xu, Z. and Peters, B. M. (2020). Vulvovaginal candidiasis: a 

current understanding and burning questions. Journal of Fungi, 6(1), 27. 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 45, Issue 01, February, 2022 

  

4153 
 

[2] Zabriskie, H. A.; Blumkaitis, J. C.. Moon, J. M., Currier, B. S.; Stefan, R.; Ratliff, K., ... and Kerksick, 

C. M. (2020). Yeast beta-glucan supplementation downregulates markers of systemic inflammation after 

heated treadmill exercise. Nutrients, 12(4), 1144. 

 

[3] Mahmoudabadi, A. Z.,; Zarrin, M. and Fard, M. B. (2013). Antifungal susceptibility of Candida 

species isolated from candiduria. Jundishapur Journal of Microbiology, 6(1), 24. 

 

[4] Swidergall, M. (2019). Candida albicans at host barrier sites: pattern recognition receptors and 

beyond. Pathogens, 8(1), 40. 

 

[5] De Bernardis, F.; Arancia, S.; Sandini, S.; Graziani, S. and Norelli, S. (2015). Studies of immune 

responses in Candida vaginitis. Pathogens, 4(4), 697-707. 

 

[6] Al-Obaidi, Maryam Tariq. (2020). Isolation and identification of yeasts causing vaginal thrush in 

women and study of the effect of some antifungals and tea tree oil extract on them. Master's Thesis, College 

of Education for Women - Tikrit University. 

 

[7] Maubon, D.; Garnaud, C.; Calandra, T.; Sanglard, D. and Cornet, M. (2014). Resistance of Candida 

spp. to antifungal drugs in the ICU: where are we now?. Intensive care medicine, 40(9), 1241-1255. 

 

[8] Ahmed, Seif Mohsen. (2019). Histological-morphological and histochemical study of the 

development of the female reproductive system in rats for three developmental stages of neonates, 

prepubescent and adult. PhD thesis/ College of Veterinary Medicine/ University of Baghdad. 

 

[9] Ali, N.M.H.; Dakheel, S.H. and Abdul-Kareem, F.A. (2010). The incidence of Trichomonas vaginalis 

in Baghdad among random sample of the population with special reference to males infection. Tech. Res. J., 

2: 276-287. 

 

[10] Ahmed, M. and Farhan, O. (2020). Histomorphological study of the ovaries and follicles growth in 

adult females albino rats. Journal of global pharma technology.3(13):80-95. 

 

[11] Hargaden, M. and Singer, L. (2012). Anatomy, physiology, and behavior. In The laboratory rabbit, 

Guinea pig, hamster, and other rodents (pp. 575-602). Academic Press. 

 

[12] Gravina, H.G.;  Morán, E.G. and Zambrano, O. (2007). Oral Candidiasis in children and adolescents 

with cancer. Identification of Candida spp . Med Oral Patol Oral Cir Bucal, 12(6):E419-23. 

 

[13] Hospenthal, D. R.; Beckius, M. L.; Floyd, K. L.; Horvath, L. L. and Murray, C. K. (2006). 

Presumptive identification of Candida species other than C. albicans, C. krusei, and C. tropicalis with the 

chromogenic medium CHROMagar Candida. Annals of clinical microbiology and antimicrobials, 5(1), 1-5. 

 

[14] Benke E, S., and Rogers A,L., (1980). Medical Mycology annual 4th Ed. Burgess Publishing Co.: 

Minnesota, U.S.A., 173, pp. 

 

[15] Ferreira, I. C.; Baptista, P.; Vilas-Boas, M. and Barros, L. (2007). Free-radical scavenging capacity 

and reducing power of wild edible mushrooms from northeast Portugal: Individual cap and stipe activity. 

Food chemistry, 100(4), 1511-1516. 



S. R. Ali, K. N. Rasheed and A. K. Hameed, 2022                                                       Teikyo Medical Journal 

 

4154 
 

[16]  Al-Hajj, Hamid Ahmed. (2010). Optical microscopic preparations, theory and application. Dar Al-

Maseerah publishing, distribution and printing. 1st edition. Amman - Jordan: pp. 121-238. 

 

[17]  Ibrahim HI and Yehia MM. (2017). Cervico-Vaginal Candidiasis in Married Women. Kirkuk 

University journal/ Scientific studies (KUJSS), 12(4):1992-0849. 

 

[18] Sonneborn, A.; Tebarth, B., and Ernst, J. F. (1999). Control of white-opaque phenotypic switching 

in Candida albicans by the Efg1p morphogenetic regulator. Infection and immunity, 67(9), 4655-4660. 

 

[19] Al-Jubouri, Raneen Ibrahim. (2020). Effective content of inhibitory activity of Ganoderma 

resinaceum against Candida albicans yeast associated with the genitourinary tract of women in Tikrit city. 

Master's Thesis/ College of Sciences/ Tikrit University. 

 

[20] Hall, R. A. (2015). Dressed to impress: impact of environmental adaptation on the C andida albicans 

cell wall. Molecular microbiology, 97(1), 7-17. 

 

[21] Alvarez-Moreno, C. A.; Cortes, J. A. and Denning, D. W. (2018). Burden of fungal infections in 

Colombia. Journal of Fungi, 4(2), 41. 

 

[22]  Jabr, Faiza Nasir Tohme. (2017). Studying the possibility of phenotypic and histological 

abnormalities in some tissues of white mice and their embryos due to metformin drug and the role of folic 

acid in preventing damage. PhD thesis, College of Sciences - Tikrit University. 

 

[23] Rosenberg, J.C. and Lysz, K. (1980). Suppression of immune response by steroids: comparative 

potency of hydeocortisone, Methyiprednisolone and dexamethasone. Transplantation, 29:425-428. 

https://www.teikyomedicaljournal.com/

