
Iraqi Journal of Veterinary Sciences, Vol. 37, No. 4, 2023 (907-914) 

907 
 

 

 

 

Iraqi Journal of Veterinary Sciences 

www.vetmedmosul.com  
 

 

Effect β glucan extracted from Candida albicans on pathological changes 

produced by Penicillium chrysogenum infection in mice 

 

F.A. Jameel1  and Sh.N. Yassein2  
 
1Department of Microbiology, 2Department of Internal and Preventive Veterinary Medicine, College of Veterinary Medicine, 

University of Baghdad, Baghdad, Iraq 
 

 

Article information  Abstract 

Article history: 
Received February 5, 2023 

Accepted June 7, 2023 

Available online September 15, 2023 

 This research aims to evaluate the effect of β glucan extracted from Candida albicans 

on the pathological effect of P. chrysogenum isolated from subclinical bovine mastitis from 

Abu Ghraib area in Baghdad by California mastitis test in winter 2020 on some internal 

organs such as (bone, brain, lung and intestine) by intramammary injection for two weeks 

then the beta-glucan extracted from the yeast Candida albicans was used for treatment of 

P. chrysogenum infection at two concentrations 50 and 100 mg/kg by two methods of 

injection (intramammary and intraperitoneal). The present study findings demonstrated 

different degrees of inflammation in these organs especially in the bone and brain, in 

addition, treatment with beta-glucan extracted from C. albicans showed a strong recovery 

response at a 50 mg/kg concentration by intraperitoneal injection in all organs from a 100 

mg/kg concentration intraperitoneal injection was better than intramammary injection. 

Additionally, the results showed that the concentration of IgG was determined in serum 

samples of mice infected with P. chrysogenum using radial immunodiffusion plate, which 

showed different diameters of precipitation rings in the gel of plate with an increase in IgG 

concentration in all mice compared to the normal value of the concentration of IgG. 
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Introduction 

 

Candida albicans is classified as an opportunistic fungus 

(1,2) because it poses major medical complications, 

particularly for immunocompromised patients, such as those 

who are undergoing corticosteroid treatment, chemotherapy 

for cancer, or receiving organ transplants (3). There are three 

parts to the C. albicans cell wall, which is predominantly 

made up of polysaccharides (4). The mannoprotein barrier 

(mannan), which serves as a filter for high-molecular-weight 

molecules, is formed by protein coupled to mannose 

polysaccharides in the outer surface layer. The glucose 

polysaccharide β-(1,3)-glucan and β-(1,6)-glucan, which is 

crucial for cross-linking other elements of the wall, make up 

the majority of the inner layer. Cell walls of many different 

organisms, including yeast, bacteria, fungi, algae, and plants, 

contain the biopolymer β -D- glucan. A major component of 

the cell wall in C. albicans, accounting for 60% of the dry 

mass of the cell wall, is β glucan. Due to its 

immunostimulatory properties, yeast β glucan has been 

shown to be advantageous for both human and animal health 

systems. Because of this, it is a biological response modifier 

(BRM) and can be used in functional foods and medications 

(5). It is well recognized that β glucan can modify cellular 

processes, which in turn affect immunological responses (6). 

Since it is generally recognized to increase pro-inflammatory 

reactions, researchers have used β glucan as a cancer 

adjuvant therapy or as a treatment for infectious diseases (7) 

Penicillium notatum, also called P. chrysogenum, can be 

found in large numbers in the environment. It can be found 

on wood, decomposing plants, or the soil (8). It is well-

known for producing a number of significant Beta-lactam 

antibiotics, including penicillin.  

http://www.vetmedmosul.com/
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The primary goal of the current investigation is to assess 

the effectiveness of this β glucan on the histopathological 

changes in mice infected with P. chrysogenum due to the 

paucity or rarity of studies for employing it against P. 

chrysogenum infection in mice. 

 

Materials and methods 

 

Ethical approve  
the name of scientific or institutional board that give the 

ethical approve to conduct this scientific work is College of 

Veterinary Medicine, University of Baghdad in 14/6/2021 

 

Fungal isolates 

Candida albicans was received from the Department of 

Microbiology at the University of Baghdad's College of 

Veterinary Medicine. Candida albicans were cultured on 

Sabouraud Dextrose Agar (Himedia-India) at 37°C for 48 

hours. then, diagnose both macro- and microscopically in 

accordance with Kidd et al. (9). P. chrysogenum was isolated 

from milk samples of Bovine subclinical mastitis that 

determined by CMT in winter of 2020 from Abu-Ghraib 

region in Baghdad province according to Saadoon (10). This 

isolate was grown on Sabouraud dextrose agar (Himedia - 

India) with 0.05 mg/ml of chloramphenicol and incubated at 

25°C for 4 to 7 days before being identified macroscopically 

and microscopically in accordance with Washinton et al. 

(11). Spore suspension was prepared for this fungus 

according to Van der velden et al. (12). Throughout the 

investigation, standard β glucan (1, 3-glucan) from Euglena 

gracilis was employed (β glucan derived from Euglena 

gracilis which is one type of algae used as standard for β 

glucan), which was obtained from Sigma company 

(Germany origin). 

 

Candida albicans cell wall β glucan extraction 

After being produced in accordance with Pengkumsri et 

al. (13), the β glucan isolated from the cell wall of Candida 

albicans was evaluated using High Performance Liquid 

Chromatography (HPLC) in accordance with Salim (14).  

 

Experimental design 
Baghdad, Iraq's National Center for Drug Control and 

Research, provided forty albino white female mice in the 

lactating stage, each weighing25± 3gm body weight and 

being eight weeks old. These animals were split into 3 

groups: first group include ten mice serves as negative group, 

second group (positive group) include ten mice infected with 

0.1ml of P. chrysogenum intramammary at 1x106, third 

group include 20 mice infected with P. chrysogenum and 

treated with 0.1 ml of C. albicans β glucan. This group was 

divided into two subgroups. Subgroup one has ten mice 

injected intramammary with different 2 concentration of C. 

albicans β glucan including group a has five mice injected 

0.1ml of C. albicans β glucan in concentration 50mg/kg. 

Group b has five mice injected 0.1ml of C. albicans β glucan 

in concentration 100 mg/kg.  

Subgroup two has ten mice injected intraperitoneally, 

with different 2 concentration of C. albicans β glucan 

including: Group a has five mice injected 0.1ml of C. 

albicans β glucan in concentration 50mg/kg. Group b has 

five mice injected 0.1ml of C. albicans β glucan in 

concentration 100mg/kg. The period for treatment of third 

group about two weeks according to Baran et al. (15). 

 

Collection of blood samples for IgG detection by RID 

Blood samples were collected from infected mice with P. 

chrysogenum to determine the IgG concentration by a radial 

immunodiffusion test (16). The concentration of IgG was 

measured by the procedure of manufacture (17) by filling the 

wells of the plate with 5µl of the serum then close the plate 

and placed it in a moist chamber for 72hr.after that the 

precipitating ring diameter had been measured using ruler 

and compared with the precipitating ring diameter of 

manufacture company. 

 

Histopathological study 

One cm³ of the lung, intestine, brain and bone of each 

animal from groups were collected, fixed, and dipped in 10% 

neutral formalin buffer solution. then this formalin solution 

was replaced after 24hrs. till the preparations of histological 

sections. Tissues processed with ethanol alcohol and cleared 

by clearing solution and embedded with paraffin wax. 

Several tissue samples were cut into histopathological 

sections and stained with the Hematoxylin-Eosin (H&E) 

stain (18). 

 

Results  

 

Histopathological changes of bone infected with P. 

chrysogenum (positive control group) 

Histopathological examinations of bone infected with P. 

chrysogenum shows congestion of blood vessels with cells 

infiltration as shown in figure 1. 

 

Histopathological changes of infected bone treated with 

Candida albicans β glucan extracted 

In concentration 50 and 100 mg/kg (intramammary 

injection) showed normal tissue include osteocytes and 

osteoblast. In concentration 50 and 100 mg/kg 

(intraperitoneal injection) showed normal tissue include 

osteocytes and osteoblast. 

 

Histopathological changes of brain infected with P. 

chrysogenum (positive control group) 

Histopathological examinations of brain infected with P. 

chrysogenum shows perineural edema and perivascular 

edema as shown in figure 2, the other section congestion in 

blood vessels as shown in figure 3.  
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Figure 1: Histopathological section of bone infected with P. 

chrysogenum shows congestion of blood vessels (a) with 

infiltration of cells (b) (H&E stain, x400). 

 

 
 

Figure 2: Histopathological section of brain infected with P. 

chrysogenum shows perineural edema (n) and perivascular 

edema (v) (H&E stain, x100). 

 

Histopathological changes of infected brain treated with 

Candida albicans β glucan extracted 

In concentration 50 and 100 mg/kg (intramammary 

injection) showed normal tissue include pyramidal and 

granule (stellate) cells. In concentration 50 and 100 mg/kg 

(intraperitoneal injection) showed normal tissue include 

pyramidal and granule (stellate) cells. 

 

Histopathological changes of lung infected with P. 

chrysogenum (positive control group) 

Histopathological examination of lung infected with P. 

chrysogenum intramammary showed fibrin networks 

deposition and proliferation of alveolar macrophages in the 

alveolar spaces as shown in figure 4.  

 
 

Figure 3: Histopathological section of brain infected with P. 

chrysogenum shows congestion of blood vessels (c) (H&E 

stain, x400). 

 

 
 

Figure 4: Histopathological section of lung infected with P. 

chrysogenum shows fibrin networks deposition (a) and 

proliferation of alveolar macrophages in the alveolar 

spaces(b) (H&E stain 400X). 

 

Histopathological changes of infected lung treated with 

Candida albicans β glucan extracted 

In concentration 50 and 100 mg/kg (intramammary 

injection) showed aggregation of mononuclear cells around 

congested blood vessels as shown in figure 5. In 

concentration 50 and 100 mg/kg (intraperitoneal injection), 

the concentration 50 mg/kg showed inflammatory cells in 

congested blood vessels as shown in figure 6 While the 

concentration 100 mg/kg demonstrated a thickening of the 

inter alveolar septa brought on by the invasion of 

mononuclear cells, as depicted in figure 7. 
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Figure 5: Histopathological section of infected lung treated 

with β glucan extracted from C. albicans intramammary 

injection in concentration 50 mg/kg shows RBCs (a) and 

inflammatory cells in the alveolar spaces (b) (H&E stain 

400X). 

 

 
 

Figure 6: Histopathological section of infected lung treated 

with β glucan extracted from C. albicans intraperitoneal 

injection in concentration 50 mg/kg shows inflammatory 

cells in congested blood vessels (a) (H&E stain 400X). 

 

Histopathological changes of intestine infected with P. 

chrysogenum (positive control group) 

Histopathological examinations of intestine infected with 

P. chrysogenum shows sever inflammatory cells infiltration 

between mucosal glands as shown in figure 8. 

 

Histopathological changes of infected intestine treated 

with Candida albicans β glucan extracted 

In concentration 50 and 100 mg/kg (intramammary 

injection), the concentration 50 mg/kg showed mononuclear 

cells infiltration between mucosal glands and cellular debris 

in the lumen of these glands as shown in figure 9, while the 

concentration 100 mg/kg showed no clear lesions. In 

concentration 50 and 100 mg/kg (intraperitoneal injection), 

the concentration 50 mg/kg showed few inflammatory cells 

infiltration between mucosal cells as shown in figure 10. 

While in concentration 100 mg/kg showed sever 

inflammatory cells particularly neutrophils infiltration 

between mucosal glands as shown in figure 11. 

 

 
 

Figure 7: Histopathological section of infected lung treated 

with β glucan extracted from C. albicans intraperitoneal 

injection in concentration 100 mg/kg shows thickening of the 

inter alveolar septa brought on by the invasion of 

mononuclear cells (a) (H&E stain 400X). 

 

 
 

Figure 8: Histopathological Section of intestine infected with 

P. chrysogenum shows severe inflammatory cells infiltration 

between mucosal glands (a) (H&E stain 400X). 
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Figure 9: Histopathological section of infected intestine 

treated with β glucan extracted from C. albicans 

intramammary injection in concentration 50 mg/kg shows 

mononuclear cells infiltration between mucosal glands (a) 

and cellular debris in the lumen of these glands (b) (H&E 

stain 400X). 

 

 
 

Figure 10: Histopathological section of infected intestine 

treated with β glucan extracted from C. albicans 

intraperitoneal injection in concentration 50 mg/kg shows 

few inflammatory cells infiltration between mucosal cells (a) 

(H&E stain 400X). 

 

Immunological study 

The results of determination of IgG concentration in 

serum samples of mice infected with P. chrysogenum 

appeared that all mice's serum IgG levels were rising. 

Comparative with normal value of IgG concentration 800-

1800mg/dl via measure the diameter of precipitate rings of 

IgG on the plates as shown in figure 12 and table 1. 

 

 
 

Figure 11: Histopathological section of infected intestine 

treated with β glucan extracted from C. albicans 

intraperitoneal injection in concentration 100 mg/kg shows 

severe inflammatory cells particularly neutrophils 

infiltration between mucosal glands (a) (H&E stain 400X).  

 

 
 

Figure 12: concentration of IgG through the precipitation 

rings in the gel plate for mice serum samples. 

 

Table 1: Diameters of precipitation rings with concentration 

of IgG level for mice serum samples 

 

No. 

of 

mice 

Classification 

(ring diameter) 

Diameter of 

precipitation 

ring (mm) 

Concentration 

of IgG 

10 

6 

3 

1 

11.1 

11 

10 

3285.4 

3223.4 

2634.6 

Note: Normal value of IgG concentration 800-1800 mg/dl. 
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Discussion 

 

One of the most prevalent ambient mesophilic genera in 

nature is Penicillium. The spores of P. chrysogenum are 

widely dispersed in the environment and can be found in 

household dust, wet spaces, and decaying bread, fruit, 

vegetables, and other foods. It is possible to classify P. 

chrysogenum as an allergen because it causes skin reactivity 

and colonizes the airways of people who have respiratory 

allergies. Despite having a low pathogenicity, it has been 

described as a human pathogen due to its thermotolerant 

nature. Cases of skin infections, esophagitis, keratitis, 

endophthalmitis, pneumonia, endocarditis, infections of the 

central nervous system, and even very rare cases of 

disseminated infection in immunocompromised patients 

have also been reported Aviles-Robles et al. (19).  

The present study was seemed two types of injection, 

intramammary and intraperitoneal, the reason behind 

adopting of intramammary injection (for infection and 

treatment) because the fungus is isolated from milk samples 

from cattle infected with bovine mastitis while 

intraperitoneal is perfect compared with intramammary as 

well as, technique is rapid, simple to learn, barely stressful 

to animals, and may be useful for substances that are difficult 

to dissolve (20). Another study Vetvicka and Vetvickova 

(21) showed that intraperitoneal injection was more 

profound effect than oral administration in mice to avoid 

gastric acidity. Additionally, this technique usually absorbs 

drugs one- half to one-fourth as quickly as the intravenous 

approach (22). Very few studies about the C. albicans β 

glucan extraction, as well as the result of HPLC analysis of 

the C. albicans β glucan extraction established the structural 

likeness with the standard of β glucan (23).  

In this study, the internal organs of mice (bone, brain, 

lung and intestine) were infected with P. chrysogenum in 

different degrees of infection, in bone, the blood vessels 

appeared congested with infiltration of cells due to infection 

by this fungus, there are no studies about histopathological 

effects of P. chrysogenum on the bone also the other infected 

organ in this study brain that showed perineural edema and 

perivascular edema with congestion in other section, this 

result agreed with Lyratzopulos et al. (24); Kantarcioglu et 

al. (25); Noritomi et al. (26) who investigate the effect of P. 

chrysogenum on brain and this research considered the first 

for reach the infection of P. chrysogenum to bone and brain 

by intramammary injection. On the other hand, several of 

studies indicated infection of lung by P. chrysogenum 

(27,28).  

The results of infected lung by this fungus revealed 

infiltration of inflammatory cells mainly neutrophils which 

agreed with Hoselton et al. (29) who suggested that 

inoculation of mice by P. chrysogenum produced higher 

neutrophilic cells. Traynor and Huffnagle (30) reported that 

tissue phagocytes play a crucial role in host defense against 

fungal infection, which may explain why more neutrophils 

were produced in this study as a kind of host protection. 

However, despite the macrophages' incredible ability to 

destroy fungal conidia, they are not always successful. By 

preventing the fungus' germination and growth, this defense 

mechanism significantly diminishes the infected fungi's 

pathogenicity (31). The result of infected intestine with P. 

chrysogenum similar to findings given by Mccormick et al. 

(32) when inoculated this fungus to mice subcutaneously. 

The results of treatment of these organs (bone, brain, lung 

and intestine) with β glucan extracted from candida albicans 

were appeared great recovery response at 50 mg/kg than 100 

mg/kg these results contradicted with Jameel (33). 

About the results of immunological study, the presence 

of precipitating ring which indicate that specific antigen 

(serum of mice) reacted with the antibodies on the plate of 

agar gel and found precipitation ring with different diameter 

and this finding was in line with Homburger-Robles and 

Singh (34). 

 

Conclusion 
 

Despite of low pathogenicity of P. chrysogenum, it is 

clear that this fungus has a significant part in causing a 

diversity of histopathological effects in various organs. 

Furthermore, the current study showed the greater efficacy 

of β glucan extracted from C. albicans with concentration of 

50 mg/kg by intraperitoneal injection in mice to treat bone, 

brain, lung and intestine infected by P. chrysogenum than 

intramammary injection and this is considering first research 

specify the bone infected by P. chrysogenum in Iraq. In 

addition, this study showed that all mice infected by P. 

chrysogenum appeared highest concentration of IgG when 

using a radial immunodiffusion plate. 

 

Acknowledgment  
 

The author is grateful to the University of 

Baghdad/College of Veterinary Medicine for all the facilities 

to achieve this study. 

 

Conflict of interest 
 

There is no conflict of interest 

 

References 

 
1. Khalil II. Aldabbagh SY, Shareef AM. Isolation, identification and 

detection of some virulence factors in yeasts from local cheese in Mosul 

city. Iraqi J Vet Sci. 2018;32(1):81-85. DOI: 

10.33899/ijvs.2018.153802 
2. Yassein SN, Zghair ZR. Experimental infection in mice with 

Acremonium spp. mold and Rhodotorula spp. yeast isolated from cow's 

milk. Iraqi J Vet Sci. 2020;34(1):165-171. DOI: 
10.33899/ijvs.2019.125718.1138 

3. Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati G, Kainer 

MA, Lynfield R, Maloney M, McAllister-Hollod L, Nadle J, Ray SM, 
Thompson DL, Wilson LE, Fridkin SK. Multistate point-prevalence 

https://doi.org/10.33899/ijvs.2018.153802
http://dx.doi.org/10.33899/ijvs.2019.125718.1138


Iraqi Journal of Veterinary Sciences, Vol. 37, No. 4, 2023 (907-914) 

913 
 

survey of health care-associated infections. N Engl J 
Med. 2014;370(13):1198-1208. DOI: 10.1056/NEJMoa1306801 

4. Hasim S, Allison DP, Retterer ST, Hopke A, Wheeler RT, Doktycz MJ, 

Reynolds TB. β-(1,3)-glucan unmasking in some Candida albicans 
mutants correlates with increases in cell wall surface roughness and 

decreases in cell wall elasticity. Infect Immun. 2017;85(1). DOI: 

10.1128/IAI.00601-16 
5. Varelas V, Tataridis P, Liouni M, Nerantzis ET. Application of 

different methods for the extraction of yeast β glucan. J Sci Technol. 

2016;11(1):75-89. [available at] 
6. Qui NH. Baker’s Yeast (Saccharomyces cerevisiae) and its application 

on poultry’s production and health: A review. Iraqi J Vet Sci. 

2023;37(1):213-221. DOI: 10.33899/ijvs.2022.132912.2146 
7. Lee C, Verma R, Byun S, Jeun E, Kim G, Lee S, Kang H, Kim CJ, 

Sharma G, Lahiri A, Paul S, Kim KS, Hwang DS, Iwakura Y, Speciale 

L, Molinaro A, De Castro C, Rudra D, Im S. Structural specificities of 

cell surface β glucan polysaccharides determine commensal yeast 

mediated immuno-modulatory activities. Nat Commun. 2021;12:3611. 

DOI: 10.1038/s41467-021-23929-9 
8. Jameel FA, Yassein SN. Virulence potential of Penicillium 

chrysogenum isolated from subclinical bovine mastitis. Iraqi J Sci. 

2021;62(7):2131-2142. DOI: 10.24996/ijs.2021.62.7.2 
9. Kidd S, Halliday CL, Alexiou H, Ellis DH. Descriptions of medical 

fungi. 3rd ed. Adelaide: New style printing; 2016. 

10. Saadoon AS. Clinical and subclinical mastitis in buffalue in Mosul area, 
Iraq. Iraqi J Vet Sci. 2022;36(1):177-186. DOI: 

10.33899/ijvs.2021.129644.1671 

11. Washinton WJ, Stephan A, Willium J, Elmer K, Gail W. Konemans’s 
color atlas and textbook of diagnostic microbiology. 6th ed. 

Philadelphia: Williams and Wilkins; 2006. 1152-1232 p. 

12. Van der Velden WJ, Blijlevens NM, Klont RR, Donnelly JP, Verweij 

PE. Primary hepatic invasive Aspergillosis with progression after 

rituximab therapy for a post transplantation mphoprolifeative disorder. 

Ann Hematol. 2006;85:621-623. DOI: 10.1007/s00277-006-0129-x 
13. Pengkumsri N, Sivamaruthi BS, Sirilun S, Peerajan S, Kesika P, 

Chaiyasut K, Chaiyasut C. Extraction of β glucan from Saccharomyces 

cerevisiae: Comparison of different extraction methods and in vivo 
assessment of immunomodulatory effect in mice. Food Sci Technol. 

2017;37(1):124-130. DOI: 10.1590/1678-457X.10716 

14. Salim NS. Evaluation of the anti-angiogenic effect of β glucan extracted 
from P. eryngii [master's thesis]. Baghdad: College of Science/ Al-

Nahrain University; 2017.  

15. Baran J, Allendorf DJ, Hong F, Ross GD. Oral β glucan adjuvant 
therapy converts nonprotective Th2 response to protective Th1 cell- 

mediated immune response in mammary tumor- bearing mice. Folia 

Histochem Cytobiol. 2007;45(2):107-114. [available at] 
16. Kadhim SO, Faleh IB. Pathological study of genitourinary invasion by 

Aspergillus flavus in male rats. Iraqi J Vet Sci. 2021;35(III):87-94. 

DOI: 10.33899/ijvs.2021.131580.1974  
17. El-Zahar K, El-Loly M, Abdel-Ghany S. Gross antibodies, chemical 

composition of bovine milk and its influence by thermal stability. Afr J 

Agric Res. 2015;10(20):2170-2179. DOI: 10.5897/AJAR2014.9101 
18. Luna LG. Manual of histological staining methods of the armed forces 

institute of pathology. 3rd ed. New York: Mcgraw-Hill book company; 
1968.  

19. Avilés-Robles M, Gómez-Ponce C, Reséndiz-Sánchez J, Rodríguez-

Tovar AV, Ceballos-Bocanegra A, Martínez-Rivera Á. Disseminated 
penicilliosis due to Penicillium chrysogenum in a pediatric patient with 

Henoch-Schonlein syndrome. Int J Infect Dis. 2016;51:78-80. DOI: 

10.1016/j.ijid.2016.08.026 
20. Al Shoyaib A, Archie SR, Karamyan VT. Intraperitoneal route of drug 

administration: Should it be used in experimental animal studies?. 

Pharm Res. 2020;37(12):1-17. DOI: 10.1007/s11095-019-2745-x 

21. Vetvicka V, Vetvickova J. A comparison of injected and orally 

administered beta glucans. J Am Nutr Assoc. 2008;11:42-48. 

DOI: 10.2478/helm-2018-0021 
22. Shimizu S. The laboratory mouse (handbook of experimental animals). 

In: Routes of administration (chapter 32). Japan: National Institute of 

Animal Health; 2004. 1-15 p.  

23. Lowman DW, Ferguson DA, Williams DL. Structural characterization 
of (1→3)-beta-D-glucans isolated from blastospore and hyphal forms 

of Candida albicans. J Carbohydr Res. 2003;338:1491-1496. 

DOI: 10.1016/s0008-6215(03)00169-1 
24. Lyratzopulos G, Ellis M, Nerringer R, Denning DW. Invasive infection 

due to Penicillium species other than P. marneffei. J Infect. 

2002;45:184-95. DOI: 10.1053/jinf.2002.1056 
25. Kantarcioglu AS, Apaydin H, Yucel A, de Hoog GS, Samson RA, 

Vural M, Özekmekçi S. Central nervous system infection due to 

Penicillium chrysogenum. Mycoses. 2004;47:42-48. 
DOI: 10.1111/j.1439-0507.2004.00974.x 

26. Noritomi DT, Bub GL, Beer I, Da Silva AS, De Cleva R, Gama-

Rodrigues JJ. Multiple brain abscesses due to Penicillium spp. infection 
(case report). Rev Inst Med Trop Sao Paulo. 2005;47(3):167-170. 

DOI: 10.1590/s0036-46652005000300010 

27. Chowdhary A, Agarwal K, Meis JF. Filamentous fungi in respiratory 

infections. What lies beyond aspergillosis and mucormycosis?. PLOS 

Pathog. 2016;12(4):1-7. DOI: 10.1371/journal.ppat.1005491 

28. Ramirez I, Hidron A, Cardona R. Successful treatment of pulmonary 
invasive fungal infection by Penicillium non-marneffei in 

lymphoblastic lymphoma: Case report and literature review. Clin Case 

Rep. 2018;6(6):1153-1157. DOI: 10.1002/ccr3.1527 
29. Hoselton SA, Samarasinghe AE, Seydel JM. An inhalation model of 

air- way allergic response to inhalation of environmental Aspergillus 

fumigatus conidia in sensitized BALB/c mice. Med Mycol. 
2010;48:1056-1065. DOI: 10.3109/13693786.2010.485582 

30. Traynor T, Huffnagle GB. Role of chemokines in fungal infections. 

Med Mycol. 2001;39(1):41-50. DOI: 10.1080/mmy.39.1.41.50 
31. Odebode A, Adekunle A. Immunologic and inflammatory responses in 

mice after intranasal instillation of spores of Aspergillus and 

Penicillium isolated from outdoor air in south west Nigeria. J Taibah 

Univ Sci. 2019;13(1):344-350. DOI: 10.1080/16583655.2019.1573458 

32. McCormick A, Loeffler J, Ebel F. Aspergillus fumigatus: Contours of 

an opportunistic human pathogen. Cell Microbiol. 2010;12(11):1535-
43. DOI: 10.1111/j.1462-5822.2010.01517.x  

33. Jameel FA. Study the effect of beta-glucan extracted from Candida 

albicans and Saccharomyces cerevisiae on the immune response 
against Penicillium chrysogenum isolated from bovine mastitis in mice 

[Ph.D. dissertation]. Baghdad: College of Veterinary Medicine / 

Baghdad University; 2021.  
34. Homburger HA, Singh RJ. Assessment of proteins of the immune 

system. In: Rich RR, Fleisher TA, Shearer WT, Schroeder Jr HW, Frew 

AJ, Weyand CM, editors. Clinical immunology. 3rd ed. USA: Mosby 
Elsevier Ltd; 2008.  

 

من خميرة المبيضات  لصتأثير البيتا كلوكان المستخ

التغيرات المرضية التي يحدثها فطر البيض على 

 بنيسيليوم كريسوجينوم في الفئران
 

 ٢و شيماء نبهان ياسين ۱عبد الرزاق جميل فدوى
 
ة فرع الطب الباطني والوقائي البيطري، كلي2الأحياء المجهرية،  فرع1

 الطب البيطري، جامعة بغداد، بغداد، العراق

 

 الخلاصة

 

هدف هذا البحث إلى تقييم تأثير بيتا كلوكان المستخلص من خميرة 

بنيسيليوم كريسوجينوم  المبيضات البيض على التأثير المرضي لفطر

المعزول من التهاب الضرع البقري )تحت السريري( من منطقة أبو 

غريب في بغداد بواسطة اختبار كاليفورنيا لالتهاب الضرع في شتاء 
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سبوعين ثم تم استخدام بيتا كلوكان عن طريق الحقن في الثدي لمدة أ

بنيسيليوم  المستخلص من خميرة المبيضات البيض لعلاج عدوى

مجم / كغم بطريقتين من الحقن داخل 1۰۰و  ٥۰بتركيزين  كريسوجينوم

الثدي وداخل الصفاق. أظهرت نتائج الدراسة الحالية درجات مختلفة من 

اغ، بالإضافة إلى أن الالتهاب في هذه الأعضاء خاصة في العظام والدم

العلاج باستخدام بيتا كلوكان المستخرج من المبيضات البيض أظهر 

مجم / كجم عن طريق الحقن داخل  ٥۰استجابة قوية للشفاء عند تركيز 

كجم وكان الحقن داخل  /غم 1۰۰الصفاق في جميع الأعضاء. من تركيز 

ضحت الصفاق أفضل من الحقن داخل الثدي. بالإضافة إلى ذلك، أو

النتائج أنه تم تحديد تركيز الكلوبيولين المناعي ج في عينات مصل 

الفئران المصابة بفطر بنيسيليوم كريسوجينوم باستخدام لوحة الانتشار 

المناعي الشعاعي، والتي أظهرت أقطارا مختلفة من حلقات الترسيب في 

ن الكلوبيولين المناعي ج في جميع الفئرا جل الصفيحة مع زيادة تركيز

 الكلوبيولين المناعي ج. مقارنةً بالمستوى الطبيعي. لقيمة تركيز
 


