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Abstract 
The current study included analysis the brain tissue structure after exposure to 

experimentally infection with Candida glabrata in BALB male mice which isolated 

from patients attending Tikrit Teaching Hospital suffering from Candimia (38 male, 25 

female) aged (82-15 years). The results indicated different histopathological changes in 

the brains immunosuppressed studied mice, the results represented congestion of blood 

vessels of the five cerebral cortex layers, as well as the foamy appearance of the matrix 

of molecular layer of the cerebral cortex. In contrast the non-immunosuppressed mice 

group included histological changes represented with rupture of the pia matter, as well 

as shrinking or shrinkage of the six-layer cells of the adjoining cortex of the pia matter 

and the emergence of vacuoles around cells and nerve fibers on a large scale. The group 

of mice immunosuppressed show pathological changes represented with atrophy of 

pyramidal cells and glial cells in all layers of the cerebral cortex, as well as the spongy-

like appearance of the brain medulla, compared with the control group. 
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مصابة تجريبياً بفطر  التركيب النسجي لمدماغ في ذكور فئران مثبطة مناعياً وأُخرى طبيعية
Candida glabrata 

 ميلاد عدنان مزهر
 جامعة تكريت /كمية التربية لمعموم الصرفة

 خلاصةال
 Candidaأُجرررالبحث لرررسبثااحرررر بحثساي رررمبحثفررررجربثئرررابعدبإرررربايررريابإًررراحنب  ررراب  رررع س عبسجا   رررع ب  ب رررا 

glabrataبحثب زيثرر ببررنبحثبالررابحثبرراحج  نبثبرستررلابسيا ررلبحثس ئ بررربحثررا نب  ررعفينببررنباح بحثب  لررعلبحث ررعزلب
Invasive Candidiasisيقرابأظ رالبحثفسرعًوبيجريابب(برف .15–82أُفثا(بساحيللبأعبعاهرمب  نب)ب25،باياب38)ب

حثبث طرر ببفعع ررع ببCandida glabrata ررا بس  رراحلبفرررج  ببالرر  بإررربأاب رر بايرريابحثلًرراحنبحثب ررع  بسجا   ررع ب  ب
ً بعرنبحثبظ رابحثا ريلبثقعثرمبحثط قر بحثجز ً ر بثابي ر بثئط قرعلبحث برقبثقترا بحثبر سبثئلبإربحلسقعنبحلأيع  بح ،بإلر

ثقتا بحثب بإربل نبأظ البحثفسعًوبثبجبيع بحثلًاحنبحثط     ب)  ابحثبث طر ببفعع رع (بس  راحلبفررج  ببالر  بسبثئرلب
ً بعررنب فيبررعقبأيبسقئررلب ً ررعبحثط قررعلبحثرررلبثحث تررع بربلررايسبسبررز إرر ،بقتررا بحثبرر بحثبسع برر بثرروُمبحثلفررين،بإلرر

،بأبرعبفسرعًوببجبيعر بحثلًراحنب)حثبث طر ببفعع رع (بإقرابيحلأث عفبحث     بيعئابفطرع بيحرر يظ يابإجيحلبليلبحث ً عب
ً بعرنبط قرعلبقترا بحثبر بيعإر بحثا ق ر بإررأظ البس  احلبفرج  ببالر  بسبثئرلبإرربلربيابحث ً رعبحث اب ر بيب ،بإلر

 حثبظ ابحلإرلفجربثئرمبحثابعدببقعاف ب بجبيع بحثر طا .
ب،بحثابعد،بحثسث  طبحثبفععر،بحثس  احلبحثفرج  Candida glabrataحثيئبعلبحثبلسعل  :بإطاب

Introduction 
Candida is a Yeast or pseudo hyphae depending on the environmental condition 

present (1). It is part of the normal flora of human body, which is naturally present in 

the digestive tract, vagina, respiratory tract, and it is consider Opportunistic pathogens 

when the immunity body decreased  that lead to Candidiasis, especially in paitients with 

immunodeficiency such as Acquired Immunodeficiency Syndrome and malignant 
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tumor, diabetes mellitus and tuberculosis, leukemia and physiological conditions such 

as pregnancy, obesity, or the use of immunosuppressive drugs such as corticosteroids, 

excessive intake of antibiotics and the consequent emergence of isolates resistant to 

these antibiotics or an imbalance in the environmental balance of naturally occurring 

organisms in the body. Inhibition development and spread of candidiasis is related to 

environmental factors such as temperature, humidity, pH, and the type and pathogenesis 

of Candida (2, 3, 4). The severity  of the disease depends on the extent of damage 

caused bycandidain the target tissues and the consequences of the emergence of 

symptoms and signs of disease (5). The most important factors are the ability of 

penetrating host tissues as well as the producing of enzymes and toxins and the ability 

to growth in different temperatures and the possibility of transformation And the 

presence of cell wall (6, 7), which consists of manganese, protein and fat, and the 

arrangement of these components is very complex because of the morphological 

changes from yeast to dimorphic on the contrary, as well as the formation of endospores 

resistance (8). Glucan form about 70-50% of the cell wall. It also interferes with some 

antimicrobial agents such as Polyenes and prevents them from reaching the cellular 

membrane where they are located. The brain is a member of the central nervous system 

it is located in the skull is practically organized for almost all body activities, the brain 

is divided into three parts: the brain front pros encephalon, mesencephalon brain and the 

back brain rhomb encephalon, White matter and gray matter (9). Most white matter 

consists of myelin nerve fibers, as well as non-marrow fibers and progenitor cells, and 

the reason for their appearance in white is the abundance of myelin surrounding the 

nerve axes (10). The gray matter is composed of clusters of neurons and dendrites, as 

well as parts of the non-cortical neural cortex and progenitor cells. The reason for their 

appearance in gray is the lack of myelin. This substance is found in the brain in the 

peripheral regions Cortex, cerebellum, cerebellum and deep basal ganglia, whereas 

white matter is found deep in the cortex and surrounded by the basic contract (11, 12). 

Material and Methods 
This study was carried out in the laboratories of the College of Education for Pure 

Sciences/ University of Tikrit. after obtaining the isolate of the yeast C. glabratafrom 
from the patients attending the Tikrit Teaching Hospital which suffering from Invasive 
Candidiasis. The period of study was from February 2013 to August 2013, which 
included 63 samples 38 Male, and 25 females, their ages ranged 82-15 years, the cases 
were diagnosed by Specialist Physician. The samples were obtained from the blood, the 
experiment carried out a number of steps to optain isolation and diagnosis. The brain 
Heart Infusion Agar/ Broth (Himidia) was used to isolate the yeast and increase the 
vitality of the isolates prior to use in the experiments (11) and prepared from brain and 
heart infusion 37 g, Agar 20 g, and distilled water 1000 ml. The medium was incubated 
at a temperature of 37°C for 72 hours, then examined by a microscopic and 
transplantation on the Sabouraud Dextrose Agar medium according to company 
instruction. The morphological characteristics of the colonies, represented by color and 
texture, according these characteristics ,and as well as some chemical tests the isolation 
was  observed, Direct microscopy test was done after staining (12, 13). 

 Histological study: Male mice of BALB/ c were used for 6 weeks with weights 

ranging from 22- 28 gm. They were divided into four groups with 5 mice in each 

group, as the following: 

- Group I: was injected with 0.1 ml of subcutaneous hydrocortisone for 4 day, and on 

the fifth day was injected with 0.3 ml of C. glabrata in the tail. 

- Group II: injected with 0.3 ml of yeast strand C. glabrata in the tail. 

- Group III: injected with 0.1 ml of Hydrocortisone subcutaneous for four days. 

- Group IV: injected with 0.1 ml of distilled water and considered as control group. 
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The mice were placed in normal conditions and monitored daily until the symptoms 

were appearance at 15 days after the injection with candida. After this period the 

symptoms were:  weight loss, redness of the ear, severe sweating, hair color changed to 

pale yellow, As well as the emergence of one syncope case and two mice died in the 

third group. At the end of the experiment, the animals were dissected and samples of the 

brain were collected at 0.5 cm
3
. It was placed in Formalin at a concentration of 10% for 

12 h., then washed with water for 10 minutes, followed by a series of passes with 

alcohol, Laminating with paraffin wax and making special molds as L-Shaped using 

pure paraffin wax with a melting point of 60 °C, then cut by a rotor with a thickness of 

4- 5 micrometers, and flatten with alcohol by concentration 30%, and then loaded onto 

the glass slides, to prepare for staining, the samples were staining with hematoxylin and 

eosin (H and E) according to (14) and then examined under the light microscope.  

Results and Discussion 
Histopathological changes in the immuno suppressed mice injected with C. 

glabrata showed several pathological changes of the brain compared with the control 

group (Fig. 1). The histopathological changes of the brain showed that the histological 

sections of the mice in the first group (immunosuppressed with hydrocortisone and 

yeast C. glabrata) had a number of tissue changes in the less of nerve cells, as well as 

the lack of glial cells in the cortex (Fig. 2) However, the other five layers of the cerebral 

cortex (external granularity, external pyramidal, internal granular, inter-pyramidal, 

polymorphic) were uniformly shaped, with the other five layers of cerebral cortex 

(granular layer of the cerebral cortex) (Fig. 3). While the histopathologicalsections of 

the brain in the second group (nonimmunosuppresed) showed a number of 

histopathological changes in the rupture of the membrane covering the brain cortex (pia 

matter), while there was no change in the disease in the other six layers Other than the 

shrinking cortex or contractile adjacent cells adjacent to the mother of affection, so it 

resulted in the emergence of white area white zone around each neuron and cell support 

cell (Fig. 4), and contained white matter white brain large-scale large gaps great 

vacuoles Around cells and nerve fibers (Fig. 5). The brain tissue in the third group 

(injected with hydrocortisone) showed a number of histopathological changes. The cells 

of the six layers of the cerebral cortex were often surrounded by a white zone cavity, 

indicating atrophy in pyramidal cells and glial cells in these layers), While the brain 

core (white matter) appeared spongy like (Fig. 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. (1) A section in the brain of a mouse from the control group that detects the 

normal appearance of the cerebral cortex (gray or gray matter). (H &E) dye. X40 
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Fig. (2) A section of the brain of the first group (immunosuppressant with 

hydrocortisone and C. glabrata) in which the molecular layer of the foamy 

appearance (A), as well as the lack of glial cells (B), With the appearance of the 

external granular layer. ( H & E) dye. X40. 

 

 
Fig. (3) A section in the brain of the first group (immunosuppressant with 

hydrocortisone and c. Glabrata) in which pyramidal cells (A), glial cells (B) of the 

third and fourth layers of the cerebral cortex are observed. (H & E) dye. X40 
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Fig. (4) A section in the brain of the second group (natural or non-

immunosuppressant C. glabrata is observed in the rupture of the pia matter (A), 

the six layers of thecerebral cortex (arrow), as well as the emergence of a white 

area around the neurons and cells chock. (H & E) dye. X10 
 

 
Fig. (5) A section of the brain of the second group (natural or non-inhibitory 

immunoglobulin C. glabrata in which extensive vacuoles is observed in the brain 

medulla around the glial cells. (H&E) dye. X40. 
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Fig. (6) A segment of the brain of the third group (injected with hydrocortisone) in 

which the neural cells of the cerebral cortex are observed and the zonal cavity of 

the external and external granular layers and polymorphisms explodes. (H & E) 

dye. X40. 
 

 
 

Fig. (7) A segment of the brain of the third group (injected with hydrocortisone) in 

which the white matter of the brain is seen as spongy like (A), as well as the 

cerebral artery (B), a condition similar to multiple cerebral sclerosis scleris 

(axillary sheath removal) around the axes, except for the absence of a lymph node. 

(H & E) dye. X40. 

The ability of Candida to cause disease in humans or animals is a transient 

phenomenon (15). With the exception of a few dermal infection caused by fungi, 

pathogenicity is not a basic need for the survival and spread of the species (10). The two 

most important physiological barriers to growth of fungi within human tissues are high 

temperature and oxidative stress redox potential. Most fungi are mesophilic, most of 

which have a maximum temperature of about 35°C. Their enzymatic pathways work 

more efficiently in dead organic matter, which has more oxidative oxidation stress 

compared to oxidation stress. As well as the strong cellular defenses possessed the 
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human body and animal that can be inhibits the growth of the fungus. Therefore, the 

ability of the pathogen depends on its ability to adapt to growth and resistance to the 

cellular defenses of the host, when infected host cells are first in contact with the surface 

in mushroom cells of walls, 20% of Mannan, which is a surface antigen that can be 

detected in the patient's blood as well as an antimicrobial agent of the Polyenes. It is 

responsible for the hypersensitivity of candidiasis to these antigens. Creation of disease 

Constitute a means Gluing mucous membranes (16, 17). The surfaces of C. glabrata 

cells have specialized proteins in their cell walls called adhesins (18) similar to those 

found in C. albicans (19). In addition to their normal life roles they make to achieve 

adhesion with in Host cells including pharyngeal cells, epithelium and endothelium and 

thus neutralize host defenses. Check links with proteins and carbohydrates host cell 

membranes such as fibrinogen, fibronectin, and laminin by forming a fibril layer 

containing multiple sugars on their cell surfaces (20), and their ability to form a biofilm 

helps them to survive It is characteristic of it and can escape host defenses, as well as 

increase its resistance to antifungal agents and their ability to withstand competing 

pressure from other microbes (21). In addition, the production of hemolysin show 

another important factor of pathogenicity, which makes the red blood cells decomposed 

food as well as the solution of white blood cells, especially neutrophils active in the 

resistance to the incidence of Candida and large macrophages and the process of 

phagocyte is not efficient (22, 23). Its production of phospholipase contributes to 

damage to host cell membranes, as well as enhancing its adhesion to its cells, which 

increases its ferocity in invasion and destruction of mucous membranes (24, 25). 

Although histopathological lesions caused by Candidain the central nervous system are 

little known, anatomical studies have shown that fungal infections cause significant 

gray matter degradation and cortex deepest layers, where arterioles are more bent and 

twisted (26). 

References 
1. Lipperheide, V.; Bikandi, J.; García-Fernández, J. F.; Quindós, G. & Pontón, J. 

(2002). Colony variation in Candida glabrata isolates from patients with 

vaginitis. Rev. Iberoam. Micol., 19(3): 161-164. 

2. Dufresne, S. F.; Marr, K. A.; Sydnor, E.; Staab, J. F.; Karp, J. E.; Lu, K.; Zhang, S. 

X.; Lavallée, C.; Perl, T. M. & Neofytos, D. (2014). Epidemiology of 

Candida kefyr in patients with hematologic malignancies. J. Clin. 

Microbiol., 52(6): 1830-1837. 

3. Muhi, A. A. & Al- Shbli, M. K. A. (2014). Isolation and identification of 

dermatophytes fungi from under two year  children in diaber location. J. Al- 

Qadisiyah for Pure Sci., 19(3): 98-110. 

4. Champion, R. H.; Burton, J. L.; Burns, D. A. & Breathnach, S. M. (1986). Textbook 

of Dermatology. 6
th

 ed., 4 volumes, Wiley-Blackwell. London. 

5. Mescher, A. L. (2010). Junqueira's basic histology. Text and Atlas, 12thed. McGraw-

Hill, Singapore. 

6. Mayer, F. L.; Wilson, D. & Hube, B. (2013). Candida albicans pathogenicity 

mechanisms. Virulence, 4(2): 119-128. 

7. Ellepola, A. N. & Samaranayake, L. P. (1998). The effect of limited exposure to 

antifungal agents on the germ tube formation of oral Candida albicans. J. 

Oral. Pathol. Med., 27(5): 213–219. 

8. Kabir, M. A.; Hussain, Mohammad, M. H. and Ahmad, Z. (2012). Candida albicans: 

A model organism for studying fungal pathogens. ISRN Microbiology. P. 

15. 



Al-Anbar J. Vet. Sci., Vol.: 11 No. (2), 2018                                 ISSN: 1999-6527 
 

8 

9. Gartner, L.; Gartner, L. & Hiatt, J. (2007). Color textbook of histology. 3
rd

 ed. 

Philadelphia, P.A. Saunders/ Elsevier. 

10. Junqueira, L. & Carneiro, J. (2005). Basic histology: text and atlas. 11
th

 ed., 

McGraw Hill/ Lange, New York. 

11. Valls, J. S.; Nacente, R. B. & Coll, M. S. (1999). Handbook of Microbiology 

culture media. 5
th

 ed. Scharlan chemie, S. A. Spain. 

12. Murray, P. R. & American Society for Microbiology. (1999). Manual of Clinical 

Microbiology.7
th

 ed. ASM Press. Washington. 

13. Atlas, R. M. (1995). Principle of Microbiology.1st ed. St. Louis: Mosby. P. 888. 

14. Bancroft, J. D. & Gamble, M. (1982). Theory and practice of histological 

techniques. 2
nd

 ed. Churchill Livingstone. PP. 49-113. 

15. Silva, S.; Henriques, M.; Oliveira, R.; Williams, D. & Azeredo, J. (2010). In vitro 

biofilm activity of non-Candida albicans Candida species. Curr. Microbiol., 

61(6): 534-540. 

16. Douglas, L. J. & Mc Courtie, J. (1983). Effect of tunicamycin treatment on the 

adherence of Candida albicans to human buccal epithelial cells. FEMS 

Microbiol. Lett., 16(2-3): 199-202. 

17. Notario, V.; Kawai, H. & Cabib, E. (1982). Interaction between yeast beta-(1 goes 

to 3) glucan synthetase and activating phosphorylated compounds. A kinetic 

study. J. Biol. Chem., 257(4): 1902-1905. 

18. Peñas, A. D.; Pan, S. J.; Castaño, I.; Alder, J.; Cregg, R. & Cormack, B. P. (2003). 

Virulence-related surface glycoproteins in the yeast pathogen Candida 

glabrata are encoded in subtelomeric clusters and subject to RAP1- and SIR-

dependent transcriptional silencing. Genes Dev., 17(18): 2245-2258. 

19. Cormack, B. P.; Ghori, N. & Falkow, S. (1999). An adhesin of the yeast pathogen 

Candida glabrata mediating adherence to human epithelial cells. Science. 

285(5427): 578-582. 

20. Vazquez, J. A. & Sobel, J. D. (2003). Mucosal Candidiasis. Infect. Dis. Clin. North 

Am., 16(4): 793-820. 

21. Silva, S.; Negri, M.; Henriques, M.; Oliveira, R.; Williams, D. W. & Azeredo, J. 

(2012). Candida glabrata, Candida parapsilosis and Candida tropicalis: 

biology, epidemiology, pathogenicity and antifungal resistance. FEMS. 

Microbiol. Rev., 36(2): 288-305. 

22. Dupont, H.; Montravers, P.; Mohler, J. & Carbon, C. (1998). Disparate findings on 

the role of virulence factors of enterococcus faecalis in mouse and rat 

models of Peritonitis. Infect. Immun. 66(6): 2570-2575. 

23. Berila, N.; Hyroššová, P. & Subík, J. (2011). Oxidative stress response and 

virulence factors in Candida glabrata clinical isolates. Folia Microbiol. 

(Praha), 56(2): 116-121. 

24. Kalkanci, A.; Güzel, A. B.; Khalil, I. I.; Aydin, M.; IIkit, M. & Kuştimur, S. 

(2012). Yeast vaginitis during pregnancy: susceptibility testing of 13 

antifungal drugs and boric acid and the detection of four virulence factors. 

Med. Mycol., 50(6): 585-593. 

25. Marcos-Arias, C.; Eraso, E.; Madariaga, L.; Aguirre, J. M. & Quindós, G. (2011). 

Phospholipase and proteinase activities of Candida isolates from denture 

wearers. Mycoses. 54(4): e10-e16. 

26. Nakayama, H.; Shibuya, K.; Kimura, M.; Ueda, M. & Iwabuchi, S. (2010). 

Histopathological study of candidal infection in the central nervous system. 

Nihon. Ishinkin Gakkai. Zasshi., 51(1): 3-45. 

https://www.worldcat.org/search?q=au%3AAmerican+Society+for+Microbiology.&qt=hot_author
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hyro%C5%A1%C5%A1ov%C3%A1%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21416384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sub%C3%ADk%20J%5BAuthor%5D&cauthor=true&cauthor_uid=21416384

