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Abstract
This study was performed in isolation of some pathogenic fungi from milk of apparently healthy cows. Eighty milk samples
were collected from four quarters of twenty cows in the Abu Ghraib. Each sample was cultured on Sabouraud dextrose Agar at
28±2 ºC for 4-7 days. The most predominant mold and yeast were Acremonium spp. and Rhodotorula spp. that had used in the
experimental infection. The number of experimental mice used in this study was 30 which divided into three equal groups. The
1st group was infected with Acremonium spp. by injection of 0.2 ml of 2*107 conidia/ml intraperitoneally. The 2nd group was
inoculated with same dose and route with Rhodotorula spp., while the 3rd group served as control group. All mice were sacrificed
after 2 weeks of injection, Serum was obtained for biochemical analysis of hepatic and renal enzymes. Some of internal organs
of infected groups were taken for histopathological study. The result recorded that the total percentage of fungal infection was
53 (66.3%) of these Acremonium spp. 9 (24.3%) and Rhodotorula spp. 7 (43.8%). Histopathological sections of the 1st group
showed severe lesions in kidney than 2nd group although both groups showed lesions in most internal organs. Blood biochemical
results showed the yeast has highest significant differences on ALT levels, while the mold has highest effect on serum creatinine,
with insignificant difference on urea. In conclusion it could be said that in spite of Acremonium spp. and Rhodotorula spp. are
considered as contaminant fungi, but they can cause disseminated mycosis in mice.
Keywords: Opportunistic fungi, Bovine mastitis, ALT, Creatinine
Available online at http://www.vetmedmosul.com, © 2020, College of Veterinary Medicine, University of Mosul.
This is an open access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/).

 المعزولتان منRhodotorula spp.  وخميرةAcremonium spp. اﻹصابة التجريبية في الفئران بعفن
حليب اﻷبقار
 و زينب رزاق زغير١شيماء نبهان ياسين

٢

 العراق، بغداد، جامعة بغداد، كلية الطب البيطري، وحدة اﻷمراض المشتركة٢ ، فرع اﻷحياء المجهرية١
الخﻼصة
 عينة حليب من شطور٨٠  جمعت.أجريت هذه الدراسة لعزل بعض اهم أنواع الفطريات الممرضة من حليب اﻷبقار السليمة ظاهريا
م ولمدةº ٢±٢٨  بقرة من منطقة حزام أبو غريب وزرعت على وسط السابرويد دكستروز الصلب بدرجة حرارة٢٠ الضرع اﻷربعة الى
Acremonium spp  وكان من أكثر اﻻعفان والخمائر شيوعا هو عفن.%٦٦٫٢٥  سجلت نسبة عزل فطرية عالية وصلت الى. أيام٧-٤
 مجاميع٣  فأرا ً ﻗسموا الى٣٠  اللذان ﺗم استخدامهما فﻲ أحداث اﻹصابة التجريبية ﺗم استخدام%١٣٫٢ Rhodotorula spp  وخميرة%١٦٫٩٨
 أما المجموعة الثانية فقد،مﻞ بالحقن داخﻞ الخلب/ سبور٧١٠×٢  مﻞ من٠٬٢ Acremonium spp  خمجت المجموعة اﻷولى بالعفن.بالتساوي
 ﺗمت التضحية بالحيوانات بعد. وبنفس الجرعة والطريقة بينما أبقيت المجموعة الثالثة كمجموعة سيطرةRhodotorula spp حقنت بالخميرة
 بينت.أسبوعين من الحقن وﺗم الحصول على المصﻞ وبعض اﻷعضاء الداخلية من المجاميع المخمجة لدراسة التغيرات المرضية النسجية
المجموعة اﻷولى إصابة حادة اﻗوى فﻲ الكلية مقارنة بالمجموعة الثانية التﻲ أظهرت إصابة اﻗوى فﻲ الكبد على الرغم من إن المجموعتين
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 أما العفن فكان، كذلﻚ أظهرت الخميرة اختﻼف معنوي كبير فﻲ فعالية ناﻗلة أمين اﻻلنيين،أظهرﺗا آفات مرضية فﻲ بعض اﻷعضاء الداخلية
 وخميرةAcremonium  نستنتج من ذلﻚ انه بالرغم من أن عفن.ﺗأثيره اﻷعلى على الكرياﺗينين ولم يﻼحظ أي اختﻼف معنوي لليوريا
. إﻻ انه يمكنهما إحداث إصابات فطرية جهازية فﻲ الفئران المخمجة بهما، يعتبران من الملوثات الفطريةRhodotorula spp
Introduction

sediments were cultured on Sabouraud dextrose agar
(Himedia, India) and incubated at 28±2 ºC for 4-7 days then
examined
and
identified
macroscopically
and
microscopically according to Washington et al. (15).
Conidia suspension was prepared form more prevalent mold
and yeast according to Van der Velden et al. (16) and
adjusted to 2x107 conidia/ml according to (17) by
hemocytometer chamber.

On one hand, milk and its products are considered as one
of the major important sources in the human diet because it
contained numerous essential components like vitamins,
calcium, minerals and fatty acids (1,2). On the other hand,
milk may during udder infection plays an important role in
transmission of the different microbes that cause the
subclinical mastitis (SCM) in non-obvious changes occur in
the manifestations of the milk and udder compared with
clinical mastitis (3), And still represents a source of infection
to healthy animals (4-7). In the dairy cattle and buffaloes, the
prevalence of mastitis may exceed 50% to 15-40 more times
the incidence of subclinical mastitis than clinical mastitis (8).
Many previous studies performed for detecting of clinical
mastitis with the efforts for treatment through performing
antibiotic sensitivity test especially case of bacterial
infection (9,10). Regarding mycotic mastitis, more attention
was given to the pathogenic fungi causing mastitis, but lower
researches are dealing with saprophytic or opportunistic
fungi as probable causes of clinical or subclinical mastitis
(11-13).
Therefore, the objective of the present study is to
elucidate the possible role of saprophytic fungi in causing
systemic fungal infection in mice through their effect on
liver and kidney enzymes and through other
histopathological changes in internal organs.

Experimental design
Thirty albino male mice at 12 weeks of age ranging
between 20-25 g of weight were used in this study. All the
mice were divided into three groups and each group was
separated in the cages for preliminary period one week as the
acclimatization period. The first group was infected with the
more prevalent mold Acremonium spp by giving 0.2 ml of
2*107 conidia/animal intraperitoneally. The second group
was inoculated with the same dose as well as the same route
with the more prevalent yeast Rhodotorula spp. While the
third group was inoculated with normal saline which served
as a control group according to Fernandez-Silva (18).
All the mice were monitored for 10 days after infection
and then were sacrificed after two weeks of injection. Blood
samples were collected in the vacutainer blood collection
tubes by cardiac puncture, then the serum was obtained by
centrifugation of the blood samples for 3000 rpm/minute for
10 minutes to study the biochemical analysis of liver and
kidney enzymes. According to Bancroft and Stevens (19)
some of the internal organs of the infected groups like liver,
kidney, intestine, spleen, and heart were taken to
demonstrate the histopathological changes.

Materials and methods
Source of samples
The number of milk samples collected from four quarters
of twenty cows which appeared healthy from Abu Ghraib
zone was 80. The period of this study was starting from 5
November 2017 to 25 January 2018, by cleaning the teat end
with 70% ethyl alcohol and discard of the first three streams
of milk 5-10 ml in each test tube. The samples were kept at
4 ºC during transportation to the laboratory during three
hours after collection according to Coles (14). All sample
was centrifuged at 3000 rpm/ minutes for 5-10 and the
The present study showed a high percentage of fungal
contamination in the milk samples of apparently healthy
cows. The total fungal isolates which gave the positive result
was 53 (66.25%) that were tabulated into 2 types: 7 mold
species 37 (69.8%) and 3 yeast species 16 (30.1%) (Table 1).
The current study revealed that the fungal contamination of
the milk samples was caused by molds more than yeasts
(Tables 2 and 3). The result shown in tables 2 and 3 revealed
that the most predominant mold and yeast were Acremonium

Statistical analysis
The statistical analysis system (SAS) program was used
to detect the effect of different treatments (20). The P value
of 0.01 was considered for statistical difference.
Results
spp. 9 (24.3%) and Rhodotorula spp. 7 (43.8%),
respectively, those were used in the experimental animal to
study their effects on the internal organs of mice and their
biochemical alteration in the hepatic and renal enzymes.
Table 1: Prevalence of fungal contamination in cow's milk
samples
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Type

Mold
Yeast

No. of
spp.
7
3

No. of
isolates
37
16

%

69.8
30.1

Total fungal
isolates
53/80
(66.25%)

Table 2: Type of molds that contaminated milk samples
Type of mold
A. flavus
A. niger
A. fumigatus
Alternaria spp.
Acremonium spp.
Curvularia spp.
Fusarium spp.
Geotricum spp.
Rhizopus spp.
Total

No. of isolates
5
4
3
3
9
3
2
4
4
37

Percentage %
13.5%
10.8%
8.1%
8.1%
24.3%
8.1%
5.5%
10.8%
10.8%
100%

Figure 1: The histopathological changes in the spleen of the
inoculated mice with Acremonium spp. after two weeks
shows lymphocytic depletion (red arrow) and infiltration of
the inflammatory cells and macrophage with the presence
(red arrow). H&E stain, 400x.

Table 3: Type of yeasts contaminated milk samples
Type of yeast
Cryptococcus spp.
C. albicans
Rhodotorula spp.
Total

No. of isolates
4
5
7
16

Percentage %
25%
31.2%
43.8%
100%

Histopathology
Histological sections of the internal organs of inoculated
group of mice with Acremonium spp. show sever histological
changes than those inoculated with Rhodotorula spp. In
respect to those changes in spleen of mice inoculated with
Acremonium spp. for two weeks revealed lymphocytic
depletion and infiltration of the inflammatory cells and
macrophages with the presence of the hemosiderin pigment
(Figure 1). In the intestine, there was hyperplasia of the
goblet cells and infiltration of the inflammatory cells (Figure
2). Liver showed the necrosis in hepatocytes and infiltration
of the inflammatory cells in the liver parenchyma (Figure 3),
and there was an infiltration of the inflammatory cells
between myocardial fibers of myocardium (Figure 4). The
histopathological examination of the inoculated mice with
Rhodotorula spp. after two weeks showed lesions multifocal
lymphocytic aggregation and macrophages scattered
throughout the parenchyma with vacuolation of hepatocytes
cytoplasm of liver (Figure 5). In the myocardium, there was
infiltration of the inflammatory cells between dilated
myocardial fibers (Figure 6). The kidney showed
periglomerular edema, acute cell swelling of the renal
tubules and infiltration of the inflammatory cells in the renal
parenchyma (Figure 7). Intestine showed infiltration of the
inflammatory cells of mucosa and sub mucosa (Figure 8).

Figure 2: The histopathological changes in the intestine of
the inoculated mice with Acremonium spp. after two weeks
shows hyperplasia of the goblet cells and infiltration of the
inflammatory cells of hemosiderin pigment (blue arrow).
H&E stain, 400x.
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Figure 5: The histopathological changes in the liver of the
inoculated mice with Rhodotorula spp. after two weeks
shows inflammatory infiltrations formed from lymphocytes
and macrophages scattered throughout the parenchyma with
vacuolation of the hepatocyte's cytoplasm (red arrow). H&E
stain, 400x.

Figure 3: The histopathological changes in the liver of the
inoculated mice with Acremonium spp. after two weeks
shows necrosis in the hepatocytes and infiltration of the
inflammatory cells in the liver parenchyma (red arrow).
H&E stain, 400x.

Figure 4: The histopathological changes in the myocardium
of the inoculated mice with Acremonium spp. after two
weeks shows infiltration of the inflammatory cells between
the myocardial fibers (red arrow). H&E stain, 400x.

Figure 6: The histopathological changes in the myocardium
of the inoculated mice with Rhodotorula spp. after two
weeks shows infiltration of the inflammatory cells between
the dilated myocardial fibers (red arrow). H&E stain, 400x.

Biochemical tests
The effect of Acremonium and Rhodotorula spp.
inoculation in mice on liver and kidney enzymes showed
highly significant differences compared with control group.
Based on LSD analysis the Rhodotorula spp. has the highest
effect on ALT levels (P=0.0001), while the mold has the
highest effect on serum creatinine and most significant
statistical difference (P=0.0038), with insignificant
difference on serum urea (P=0.0462) (Table 4).
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Figure 8: The histopathological changes in the intestine of
the inoculated mice with Rhodotorula spp. after two weeks
shows mild enteritis and manifested by infiltration of the
inflammatory cells of mucosa and sub mucosa (red arrow).
H&E stain, 100x.

Figure 7: The histopathological changes in the kidney of the
inoculated mice with Rhodotorula spp. after two weeks
shows periglomerular edema, acute cell swelling of the renal
tubule's infiltration of the inflammatory cells in the renal
parenchyma (red arrow). H&E stain, 400x.

Table 4: Effect of Acremonium and Rhodoterella spp. inoculation on enzymes of liver and kidney in mice after two weeks of
inoculation intraperitoneally
Groups

G1 Acremonium spp.
G2 Rhodotorula spp.
G3 (Control)
LSD value
P value

Mean ± SE
Creatinine (µmol/L)
0.744 ± 0.07 a
0.540 ± 0.03 b
0.514 ± 0.02 b
0.139 *
0.0038

ALT (U/L)
24.80 ± 2.47 b
11.73 ± 1.24 c
40.20 ± 1.33 a
5.142 *
0.0001

Urea (µmol/L)
33.58 ± 1.76 a
28.55 ± 1.90 b
30.68 ± 1.75 ab
4.250
0.0462

Different letters in the same column are significantly different, P<0.05.
polyphyletic fungi due to its containing about 150 species,
most of them habitat and isolated from soil and plant debris
and could cause pathogenic infection to plant (18). The foodborne pathogens play an important role to infect human and
animals (24). On the other hand, it can result in localized
infection through traumatic contamination such as
mycetoma, onychomycosis, keratitis (25) and in rare cases
disseminated infection in immunosuppressed host (26-28).
The most organs affected were spleen, liver and kidney.
which coincide with the finding of Fernandez Silva et al.
(18) how described the lesion in spleen, kidney and liver
while the least organ affected was the brain. There are few
reports about the systemic infection with Acremonium spp.
But Nedret Koç (29) could isolate Acremonium strictum with
S. aureus from the pleural fluid in case of colon
adenocarcinoma. However, most these researches pointed to
this type of fungi associated with the immunocompromised
hosts particularly after chemotherapy, in posttransplantation period and in the patients with primary
immunodeficiency. Fakharian et al. (30) and even Fernandez

Discussion
The present study appeared that the percentage of the
mold contamination of milk samples was 69.8% taken from
a healthy cow. The high percent of mold in milk may be due
to bad management or even lack of hygiene in that rural area.
This opinion coincides with the Luaibi et al. (21), most of
the contaminated fungi are considered as saprophytic and
habitat in soil and vegetation but when there is stress or
defect in the defense mechanism of the udder, the isolation
of these fungi can be discovered, this fact was highlighted by
Zhou et al. (22). The type of milking using in this area is the
manual milking which participates in introducing of the
conidia into the udder through the contaminated teat and the
teat canal by the workers contaminated hands. The previous
study found that the fungal contamination of milk could
reach to 46.15% with the manual milking with partially
lower 44.70% percentage by machine milking (23).
The current study revealed that the most predominant
mold was Acremonium spp. constitute large genera of
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Silva et al. (16) revealed to the histopathological changes of
liver and kidney in immunosuppressed mice, interestingly,
the finding of the current study appeared in
immunosuppressed mice, this indicate that the fungus has
different types of the virulence factors that could lead to
induction of the pathological alteration in some of the
internal organs.
In concerning of contaminated milk with yeasts, the
present study recorded the rate of yeast isolated from cow's
milk was 30.1%. This result could be attributed to
multifactor such as the presence of irritation in milk ducts
and alveoli, injury in milk sinus, intramammary
administration of antibiotic particularly for long period in
case of bacterial infection and the virulence factors of the
pathogen. All these factors are related to yeast infections of
the udder, the previously study revealed that the incidence of
bovine mycotic mastitis caused by yeast in Poland and found
the Rhodotorula occupy the third position after Candida and
Trichosporon spp. (31). In addition, the investigation of the
current study disagree with Akdouche et al. (23) who
recorded the highest incidence of bovine mycotic mastitis
caused by yeast and this difference may be due to the season
of the sample collection especially during winter and spring
when the yeast isolation is abundant compared to summer
the samples of the present study were collected are least.
This study had been recorded a high ratio of Rhodotorula
spp. isolation 7 (43.8%) when compared with other yeasts as
Candida and Cryptococcus spp. and this percentage was
higher than reported by Wawron et al. (31) and Hasan and
Yassein (32) 9.3% and 7.5%, respectively. Rhodotorula spp.
are common airborne contaminant fungi and can be isolated
from the soil, and in spite of consideration as normal habitats
of the skin, urine and feces in human, It associated with
invasive mycosis through the catheter, endocarditis,
keratomycosis, peritonitis and meningitis among the
immunocompromised hosts because these species have
emerged as opportunistic fungi in those hosts (33,34).
In the past, Rhodotorula spp. considered as one of nonvirulent yeast whereas at the last two decades, it was found
there were increasing in the number of infections that caused
by Rhodotorula spp. (35). So, the present study is considered
as the first one that described the experimental model of
disseminated Rhodotulosis in mice liver when compared
with other organs. This evidence is in consistence with Wirth
and Goldani (35) who studied the infection of this yeast in
rats and found that the liver showed sever degree of
infection. Also, this evidence was corresponding with the
abnormalities of chemistry analysis represented by
significant differences in ALT associated with the organ
damage.
Conclusion

Based on current findings, it can be concluded that in
spite of Acremonium spp. and Rhodotorula spp. are
considered as saprophytic fungi, but they can result in
disseminated mycosis in mice after intraperitoneal
inoculation of these pathogens.
Acknowledgement
The authors thank everyone support and present any
helpful to accomplish this work.
References
1. Oliveira R, Faria M, Silva R, Bezerra L, Carvalho G, Pinheiro A,
Simionato J, Leão A. Fatty acid profile of milk and cheese from dairy
cows supplemented a diet with palm kernel cake. Molecules.
2015;20(8):15434-15448. doi: 10.3390/molecules200815434.
2. Khalil II, AlDabbagh SYA, 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
3. Ottalwar T, Roy M, Roy S, Ottalwar N. Isolation and identification of
bacteria in subclinical mastitis and effect on composition of buffalo milk.
Int J Curr Microbial App Sci. 2018;7(2):3124-3129. doi:
10.20546/ijcmas.2018.702.376
4. Ibrahim HMM, Youssef YE, Abdelmegid G. Cytokine response and
oxidative stress status in dairy cows with acute clinical mastitis. J Dairy
Vet Anim Res. 2016;3(1)1-6. doi: 10.15406/jdvar.2016.03.00064
5. Gangwal A, Kashyap SK. Identification of bovine mastitis associated
pathogens by multiplex PCR. J Diary Vet Sci. 2017;3(5):1-7. ID.555622
6. Muhee A, Malik HU, Asharaf I, Shah OS, Jan A, Rather MW, Muzamil
S. Biochemical and mineral alterations of milk chemistry in mastitis. Int
J
Curr
Microbiol
Appl
Sci.
2017;6(7):4591-4594.
doi:
10.20546/ijcmas.2017.607.480
7. Jameel M, Hasso S. Molecular detection of Mycoplasma agalactiae and
Mycoplasma capricolum in mastitis and non-mastitis milk of goats by
using Real Time Polymerase Chain Reaction. Iraqi J Vet Med.
2018;42(1):1-6.
8. Hussein HA, Abd El-Razik KA, Gomaa AM, Elbayoumy MK,
Abdelrahman KA, Hosein HI. Milk amyloid A as a biomarker for
diagnosis of subclinical mastitis in cattle. Vet World. 2018;11(1):34-41.
doi: 10.14202/vetworld.2018.34-41
9. Cheng J, QuW, Barkema HW,Gao J, Liu G, De Buck J, Kastelic JP
andHan HS. Antimicrobial resistance profiles of 5 common bovine
mastitis pathogens in large Chinese dairy herd. J Dairy Sci.
2019;102(3):2416-2426. doi: 10.3168/jds.2018-15135
10. Cammilleri G, Pulvirenti A, Vella A, Macaluso A, Maria Lo Dico G,
Giaccone V, Giordano V, Vinciguerra V, Cicero N, Cicero A, Giangrosso
G, Vullo S, Ferrantelli V. Tetracycline residues in bovine muscle and liver
samples from Sicily (southern Italy) by LC-MS/MS method: A Six-Year
Study. Molecules. 2019;24:695. doi: 10.3390/molecules24040695.
11. Aziz MM. Prevalence of Bovine mastitis caused by C. albicans [MSc
Thesis]. Baghdad: Zoonotic Diseases, College of Veterinary Medicine,
Baghdad University; 2012: 55-67 p.
12. Khaleel DA, Othman RM,Khudaier BY. Plasmid transformation and
curing of nalidixic acid gene in Staphylococcus aureus isolated from
buffaloes mastitis and workerʼs hands. Iraqi J Vet Sci. 2018;32(2):167174. doi: 10.33899/ijvs.2019.153845
13. Yassein SN, Khalaf JM, Samaka HM. Diagnosis of Cryptococcus
neoformans from the milk of goat using multiplex PCR as diagnostic tool.
MRVSA. 2016;5(2):50-57. doi: 10.22428/mrvsa. 2307-8073.2016.
00527.x
14. Coles EH. Veterinary clinical pathology. 4th ed. London: Saunders
Company; 1986. 345-347 p.

170

Iraqi Journal of Veterinary Sciences, Vol. 34, No. 1, 2020 (165-171)

15. Washinton WJ, Stephan A, Willium J, Elmer K, Gail W. Koeman's color
atlas and textbook of diagnostic microbiology. 6th ed. London: Mosby;
2006. 1152-1232 p.
16. Van der Velden WJFM, Blijlevens NMA, Klont RR, Donnelly JP,
Verweij PE. Primary hepatic invasive aspergillosis with progression after
rituximab therapy for a post transplantation lymphoproliferative disorder.
Ann Hematol. 2006;85:621-623.doi.org/10.1007/s00277-006-0129-x
17. Mirkov L, Zolotarevski J, Glamočlija D, Kataranovski M, Kataranovski
A. Experimental disseminated aspergillosis in mice: Histopathological
study Aspergillosedisséminée chez la souris: Etude histopathologique. J
Med Mycol. 2008;18(2):75-82.
18. Fernandez-Silva F, Capilla J, Mayayo E, Sutton D, Guarro J.
Experimental murine acremoniosis: An emerging opportunistic human
infection.
Med
Mycol.
2014;52:29-35.doi:
10.3109/
13693786.2013.797610.
19. Bancroft JD, Stevens A. Theory and practice of histological techniques.
2nd ed. London: Churchill Livingstone; 1982. 483-516 p.
20. SAS. Statistical Analysis System: User's guide statistical. Version 9.1.
USA: SAS Institute company; 2012.
21. Luaibi OK, Radhy AM, Salman AH. Isolation of some fungal agents for
sub-acute mastitis cows in Al-Anbar province. Iraqi J Sci.
2015;56(1):345-349.
22. Zhou Y, Ren Y, Fan C, Shao H, Zhang Z, Mao W. Survey of mycotic
mastitis in dairy cows from Heilongjiang Province, China. Trop Anim
Health Prod. 2013;45(8):1709-14.doi: 10.1007/s11250-013-0419-y
23. Akdouche L, Aissi M, Zenia S, Saadi A. Importance of yeasts in the
mammary infection of the cattle in the region of SidiM’Hamed Ben Ali,
Wilaya of Relizane, Algeria. J Vet Sci Technol. 2014;5(2):172. doi:
10.4172/2157-7579.1000172
24. Summerbell RC, Gueidan C, Guarro J, Eskalen A, Crous PW, Gupta AK,
Gené J, Cano-Lira JF, Iperen AV, Starink M, Scott JA. The protean A.
sclerotigenumegyptiacum: Revision, food contaminant, and human
disease.
Microorganism.
2018;6(3):88.
doi:https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC6164869/pdf/microorganisms-06-00088.
25. Mukhija R, Gupta N, Ganger A, Kashyap S, Hussain N, Vanathi M,
Tandon R. Isolated primary corneal Acremonium eumycetoma: Case
report and literature review. Corn. 2018;37(12):1590-1592. doi:
10.1097/ICO.0000000000001750

26. Guitard J, Degulys A, Buot G, Aline-Fardin A, Dannaoui E, Rio B, Marie
JP, Lapusan S, Hennequin C. Acremoniumsclerotigenum and
Acremoniumegyptiacum: A multi resistant fungal pathogen complicating
the course of aplastic anemia. Clin Microbiol Infect. 2014;20:030-032.
doi: 10.1111/1469-0691.12319
27. López DAG. Taxonomic study of clinical and environmental isolates of
Arthroconidial, Acremonium like and Ochroconis like fungi [PhD
dissertation]. Dipòsit: Departament de CiènciesMèdiquesBàsiques.
Facultat de MedicinaiCiències de la SalutUniversitatRoviraVirgili.
Dipòsit Legal: T 767-2015.
28. Niknam N, Mankame S, Ha L, Gautam-Goyal P. Acremonium pneumonia
in
an
AIDS
patient.
IDCas.
2017;8:7576. doi: 10.1016/j.idcr.2017.04.009
29. NedretKoç A, Mutlu F, Artiş T. Isolation of Acremonium strictum from
pleural fluid of a patient with colon adenocarcinoma. Mycos.
2009;52(2):190-192. doi: 10.1111/j.1439-0507.2008.01553.x
30. Fakharian A, Dorudinia A, Darazam IA, Mansouri D, Masjedi MR.
Acremonium pneumonia: Case report and literature review. Tanaf.
2015;14(2):156-160. Doi: 26528372
31. Wawron W, Bochniarz M, Piech T. Yeast mastitis in dairy cows in the
Middle East part of Poland. Bull Vet InstPulawy. 2010;54:201-204.
32. Hasan KAM, Yassein SN. Prevalence and type of fungi in milk from goats
with sub clinical mastitis. OJVR. 2018;22(8):669-674.doi:
http://www.comcen.com.au/~journals/jvet196a.htm
33. Seifi Z, Mahmoudabadi AZ, Hydrinia S. Isolation, identification and
susceptibility profile of Rhodotorula species isolated from two
educational hospitals in Ahvaz. Jundish J Microbiol. 2013;6(6):1-7.
doi: 10.5812/jjm.8935
34. Simon MS, Somersan S, Singh HK, Hartman B, Wickes BL, Jenkins SG,
Walsh TJ, Schuetz AN. Endocarditis caused by Rhodotorula infection. J
Clin Microbiol. 2014;52(1):374-378. doi:10.1128/JCM.01950-13.
35. Wirth F, Goldani LZ. Experimental Rhodoturolosis in rats.
ActaPatholMicrobiolImmunol. 2012;120:231-235. doi: 10.1111/j.16000463.2011.02829.x

171

