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ABSTRACT

The aim of this study was to investigate the fungi and algae isolated from milk samples
in dairy cows with clinical and subclinical mastitis from dairy farms around Mashhad, Iran.
A total of 503 milk samples were obtained from 10 industrial dairy farms. All samples were
simultaneously cultured on the surface of Blood agar, Macconkey agar, and Sabouraud dex-
trose agar supplemented with chloramphenicol. Fungi and algae were identified using phe-
notypic characteristics. In the examined samples, the bacterial contamination (338 out of 503
samples; 67.20%) was the most dominant followed by algae (93 out of 503 samples; 18.5%),
filamentous fungi (32 out of 503 samples; 6.4%) and yeast fungi (26 out of 503 samples; 5.2%).
Penicillium spp. (2.8%), Aspergillus spp. (2.6%), Cladosporium spp. (1.2%), Geotrichum spp.
(0.4%), Ulucaladium spp., Scopolariopsis spp. and Alternaria spp. (0.2% each), Cryptococcus
neofermenes (3%), Candida spp. (1%), Trichosporon spp. (0.8%) and Rhodoturula spp. (0.4%)
were the filamentous and yeast fungi isolated from milk samples. Of the 93 algae isolated
from 503 milk samples (18.5%), 83 (16.5%) samples were positive for Prototheca zopfii and 10
(2%) samples for Prototheca wickerhamii. According to the results of this study, yeast fungi,
filamentous fungi and algae, especially Prototheca spp. are important contaminant factors in
milk and contribute to clinical and subclinical bovine mastitis. Therefore, proper sanitation
practices and management of dairy herds and judicious use of antibiotics is essential to con-

trol the fungal and algal contamination both in the environment and the breast.
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Introduction

Bovine mastitis has been defined as an inflamma-
tion of the mammary gland usually as a consequence
of microbial infection. Mastitis in cattle is a serious
problem which causes considerable economic losses
in dairy cattle herds. The most common etiological
factors are bacteria followed by mycoplasmas, viruses,
fungi and algae [1].

Mastitis is usually transmitted through contami-
nated milking machines and milker’s hands or other
materials. Treatment is possible with long-acting an-
tibiotics, but milk from such cows is not marketable
until drug residues have left the cow’s system. Anti-
biotics may be administered systemically, or they
may be applied locally by upward force through the
teat canal. Antibiotic therapy, without identifying the
mastitis-causing organisms, is frequently the veteri-
narian and dairy farmer’s first choice of treatment for
diseased cows. As a result, cases of mastitis (including
fungal mastitis) that are refractory to any type of treat-
ment occur frequently [2-4].

Most common isolated fungi in cases of mycot-
ic mastitis are the yeasts from genera Candida and
Cryptococcus, precisely two species Candida albicans
(C. albicans) and Cryptococcus neoformans (Cry.
neoformans). Candida is a commensal of mucocuta-
neous areas, particularly of the intestinal and genital
tracts. Yeast mastitis can emerge like clinical, subclin-
ical, chronic and sometimes acute mastitis. The ways
of transmission is almost always connected with ad-
ministration of medicaments in udder or with surgi-
cal or other procedure on tit and so on. There are no
differences between clinical manifestation of bacterial
mastitis and yeast mastitis. Only by microbiological
examination one can determine yeast mastitis. Proto-
theca is a genus of algae in the family Chlorellaceae.
All species within this genus, even though classified as
green algae, have forfeited their photosynthetic ability
and have switched to parasitism [1, 5, 6].

Prototheca species (spp.) are colorless algae that
can cause mastitis in dairy cattle. They are wide-
spread in housing areas, pens and pastures used by
dairy cattle. Most infections are clinical and remain
as chronic infections. Prototheca spp. are often associ-
ated with wet areas containing decaying manure and
plant matter [7, 8]. Prototheca infections are thought
to occur when the teats of cows are exposed to high
populations of algae in environmental sites during the
milking intervals. Spread during milking time is not
significant. However, new Prototheca infections can
occur in situations where a high percentage of cows
are infected with Prototheca and milking techniques
are poor. Most mammary infections with Prototheca
are clinical with the milk being grossly abnormal but
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without severe systemic signs such as oft feed, depres-
sion or a high fever. Non-clinical outbreaks have been
marked by normal milk with many quarters or cows
with somatic cell count (SCC) greater than 1,000,000.
In addition, most cows with protothecal infections
will have reduced milk production [8].

Studies on fungal and algal infections of the mam-
mary gland in cows are increasingly common due to
their growing incidence. Therefore, in the present
study we evaluated the isolation and frequency of fun-
gal and algal species in dairy cows with clinical and
subclinical mastitis in Mashhad, northeast of Iran.

Results

Out of 503 samples (232 from clinical cases and 271
from subclinical cases), 381 samples (75.74%) were
positive for fungal, algal and bacterial contamination.
In the examined samples, the bacterial contamination
(338 out of 503 samples; 67.20%) was the most domi-
nant followed by algae (93 out of 503 samples; 18.5%),
filamentous fungi (32 out of 503 samples; 6.4%) and
yeast fungi (26 out of 503 samples; 5.2%). There was
no significant difference in bacterial/fungal/algal con-
tamination between the clinical and subclinical masti-
tis cows (p > 0.05).

Overall, Penicillium spp. (2.8%), Aspergillus spp.
(2.6%), Cladosporium spp. (1.2%), Geotrichum spp.
(0.4%), Ulucaladium spp., Scopolariopsis spp. and Al-
ternaria spp. (0.2% each), Cryptococcus neoformans
(3%), Candida spp. (1%), Trichosporon spp. (0.8%)
and Rhodoturula spp. (0.4%) were the filamentous and
yeast fungi isolated from milk samples.

The culture-positive results obtained for Candida
spp. showed that C. albicans, Candida krusei (C. kru-
sei) and Candida glabrata (C. glabrata) were isolated
from 1 (3.8%), 1 (3.8%) and 3 (11.5%) out of 26 sam-
ples, respectively.

Algal contamination was observed in only 3 dairy
farms (30%). In dairy farm No. 1, Prototheca zopfii
(Pro. zopfii) and Prototheca wickerhamii (Pro. wicker-
hamii) were isolated form 14 (15.21%) and 2 (2.17%)
samples, respectively; whereas in dairy farm No. 2,
Pro. zopfii and Pro. wickerhamii were isolated from 17
(20.73%) and 1 (1.21%) samples and in dairy farm No.
4, they were isolated from 52 (25.49%) and 7 (3.43%)
samples, respectively (Table 1).

Figures 1 and 2 and Table 1 show the frequency
of fungal and algal isolates in bovine mastitis of dairy
farms in suburb of Mashhad, Iran. Two dairy farms
had no fungal and algal contamination. Dairy farm
number 4 had the most frequency for yeast and algal
contamination and dairy farm number 8 had the most
frequency for mold contamination.

From 381 culture-positive milk samples, mixed
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and single cultures were found in 98 samples (24.72%)
and 283 samples (74.27%), respectively. Table 2 show
the microorganisms isolated from mixed cultures in
examined samples.

Discussion

Conditions decreasing the resistance and suscep-
tibility of cow udders to inflammations can be e.g.

prolonged intra-udder antibiotics administration, in-
creased incidence of udder mycosis results from min-
eral-vitamin deficiencies, antioxidant deficiencies,
imbalanced diet, poor environmental conditions and
even weather changes [10].Our observations con-
cerning higher incidence of mycotic mastitis in cows
treated with antibiotics confirm the earlier results of
other authors [11-13].

In general, fungi are normal flora of the soil and
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Figure 1.

The frequency of yeast fungi isolated from dairy cows with clinical and subclinical mastitis in different dairy farms in suburb of

Mashhad, Iran.
* Three dairy farms had no yeast fungi contamination.
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Figure 2.

The frequency of mold fungi isolated from dairy cows with clinical and subclinical mastitis in different dairy farms in suburb of

Mashhad, Iran.

* Three dairy farms had no mold fungi contamination.
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%lzl:relquency of algae isolated in examined samples in different dairy farms in suburb of Mashhad, Iran.
Dairy farm Number of samples Pro. zopfii Pro. wickerhamii Total
Number (%) Number (%) Number (%)

1 92 14(15.21) 2(2.17) 16(17.39)
2 82 17(20.73) 1(1.21) 18(21.95)
3 22 0(0) 0(0) 0(0)

4 204 52(25.49) 7(3.43) 59(28.92)
5 22 0(0) 0(0) 0(0)

6 20 0(0) 0(0) 0(0)

7 6 0(0) 0(0) 0(0)

8 44 0 (0) 0(0) 0(0)

9 2 0(0) 0(0) 0(0)
10 9 0(0) 0(0) 0(0)
Total 503 83(16.50) 10(1.98) 93(18.48)

Table 2
The frequency of the microorganisms isolated from mixed cultures in
examined samples

Microorganisms in mixed cultures Total rarely cause mastitis but sometimes can occur in
Penicillium spp. + bacteria 4(0.79) epizootic proportions [14], especially in farms
Geotrichum spp. + bacteria 3(0.59) with poor environmental and hygienic condi-

tions as well as the reduction in animal’s defense
mechanisms [14, 15]. Poor quality of materials
Aspergillus flavus + penicillium spp. + bacteria 4(0.79) used as bedding (e.g. straw) with high humid-
ity can be the source of fungi causing mastitis
in cattle [14]. Fungi are also the reason of udder
Aspergillus niger+ Cry. neoformans + bacteria 1(0.19) inflammation when udder is washed with water
but is not dried [16].

Earlier studies conducted from 1982 to 1992
showed that about 6% of mastitis cases were
C. glabrata +bacteria 1(0.19) caused by yeasts [17]; so that an important in-
crease in the number of udder infections caused
by Candida spp. and other yeasts was reported
Cry. neoformans + bacteria+ Pro. zopfii 8 (1.59) in various countries in recent years [15, 18-20].
The current study showed 11.53% fungal

Cladosporium spp. + bacteria 2(0.39)

Cladosporium spp. + bacteria + Pro. zopfii 5(0.99)

Trichosporon spp. + bacteria 1(0.19)

Rhodotorula spp. + bacteria 3(0.59)

Cry. neoformans+ bacteria 2(0.39)

Cry. neoformans + penicillium spp. + bacteria 1(0.19)
contamination (including 6.4% mold and 5.2%
Rhodotorula spp. + bacteria + Pro. zopfii 1(0.19) yeast) in milk samples from cattle with clinical
Pro. zopfii + Cry. neoformans 1(0.19) and subclinical mastitis in the examined dairy
P fii +bacteria + C. albi 1(0.19) .
ro. Z0 1 +bacteria + . aoicans . . . . . .
Zop. In different studies, fungal contamination in
2(0.39) cattle mastitis is variable. In this regard, in Teh-
Pro. zopfii + C. glabrata + bacteria 1(0.19) ran, Iran a comprehensive study was reported
on the isolation of fungi by Talebkhan Garoussi
Pro. zopfii+ bacteria 51(10.13)

et al. on milk of healthy, clinical and subclinical
Pro. wickerhamii + bacteria 6 (1.19) mastitis of dairy cows. They isolated different
fungi from cows with clinical (14%), subclini-
cal (18%) mastitis and healthy animals (15%)

Total 98 (19.48)
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[21]. Rasouli in Tabriz, Iran showed that 12.07% of
milk samples of cows with mastitis had fungal con-
tamination [22]. Batavani et al in Urmia, Iran isolated
fungi (7.5%) (including 4.16% mold and 3.33% yeast)
from milk of dairy cows with clinical and subclinical
mastitis [23]. Several studies have been conducted on
the isolation of fungi in other countries with rates of
17.3% in Brazil, 24.24% in Poland, 64% in India, and
6% in Serbia [15, 24-26].

Our results are considered to be the first report on
the high prevalence of Prototheca spp. (18.5%) (in-
cluding 16.5% Prototheca zopfii and 2% Prototheca
wickerhamii) in examined milk samples in Mashhad,
Iran. Poor environmental conditions, inappropriate
milking hygiene and prolonged antibiotic therapy can
be the reason of increased protothecal mastitis occur-
rence that can reach even over 30% [27]. Studies car-
ried out by Krukowski et al. (2006), Lassa et al. (2013),
Milanov et al. (2014) and Jagielski et al. (2019) re-
vealed that Prototheca spp. was responsible for 0.35%,
0.9%, 4.6% and 11.3% of mastitis cases, respectively
[15, 18, 20, 28]. Presence of the algal species Protothe-
ca zopfii was demonstrated in analyzed samples from
cows with mastitis in different papers [18, 27, 29-31].
In the present study, the investigation in examined
dairy farms showed that feeding milk cattle contain-
ing fungi and algae (e.g. sugarcane bagasse) have in-
creased the occurrence of protothecal mastitis.

According to the results of this study, yeasts and
molds and algae, especially Prototheca, are import-
ant milk contaminants and contribute to the devel-
opment of clinical and subclinical mastitis in dairy
cattle. Compliance with the hygiene and management
principles of dairy herds is essential for the control of
fungal and algal agents in the environment as well as
in the breast in order to prevent the development of
clinical and subclinical fungal and algal mastitis and
subsequently to prevent its economic losses and pro-
tect the community health.

Material and methods

During spring and summer of 2018, a total of 503 milk sam-
ples were collected from cows with clinical and subclinical mas-
titis from 10 industrial dairy cattle herds in suburb of Mashhad,
Iran. Cows with clinical and subclinical mastitis were determined
by clinical symptoms and using a California Mastitis Test (CMT),
respectively [8, 9].Cows were not taken antibiotic(s) before sam-
pling. Before sampling, the teats were washed, cleaned and dis-
infected using 95% alcohol. The first two stripping of milk were
discarded. 15ml of milk was collected from each animal in sterile
tube and transported to the laboratory under ice, and kept at 4°C
until processing (no longer than 24 h after collection). All samples
were simultaneously cultured on the surface of Blood agar (Merck
Co., Darmstadt, Germany), Macconkey agar (Merck Co., Darm-
stadt, Germany) and Sabouraud dextrose agar (Merck Co., Darm-
stadt, Germany) supplemented with chloramphenicol. Plates were
then incubated aerobically at 37°C for 24-48 h for bacteria growth
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and 25°C for 2 weeks for fungi and algae. Bacterial media were
only studied based on the presence or absence of bacterial growth.
Filamentous fungi were identified by standard mycological tech-
niques based upon gross cultural and microscopic morphology.
Yeast and algal colonies were identified on the basis of macro- and
micromorphological characteristics, and on the basis of physio-
logical characteristics, such as melanin production on Caffeic Acid
Ferric Citrate test agar (HiMedia, India), presence of capsule by
Nigrosin (Merck Co., Darmstadt, German) stain, urease produc-
tion on urea agar medium (Merck Co., Darmstadt, Germany), the
germ tube test, micromorphological analysis on corn meal Tween
80 agar, growth in CHROMagar candida (CHROMagar Co., Par-
is, France) and API 20 C AUX system (BioMérieux, France). The
data were analyzed using the Chi-square and Fisher Exact tests. A
p- value less than 0.05 was considered significant.

Acknowledgment

The authors are grateful to the faculty of veteri-
nary medicine, Ferdowsi University of Mashhad for
funding this research (Grant no: 3/46511).

Author Contributions

M.L. performed the experiments and drafted the
manuscript. S.E. designed and conducted the study,
analyzed the data, drafted and reviewed the manu-
script. B.K. supervised sample collection.

Conflict of Interest
The authors declare no conflict of interest.

References

1. Eldesouky I, Mohamed N, Khalaf D, Salama A, Elsify A, Om-
barak R, et al. Candida mastitis in dairy cattle with molecu-
lar detection of Candida albicans. Kafkas Univ Vet Fak Derg.
2016; 22(3):461-464.

2. Krukowski H. Mycotic mastitis in cows. 2001; 57(1):18-20.

3. Costa EO, Ribeiro AR, Watanabe ET, Melville PA. Infectious
bovine mastitis caused by environmental organisms. J Vet
Med B. 1998; 45(2):65-71.

4.  Jones GM. Understanding the Basics of Mastitis. http://pubs.
ext.vt.edu/404/404-233/404-233 . html.

5. Spanamberg A, Wunder EA Jr, Brayer Pereira DI, Argenta ],
Cavallini Sanches EM, Valente P, et al. Diversity of yeast from
bovine mastitis in Southern Brazil. Rev Iberoam Micol. 2008;
25 (3): 154-156.

6. Bakr EM, El-Tawab AE, Elshemey TM, Abd-Elrhman AH.
Diagnostic and therapeutic studies on mycotic mastitis in
cattle. Alex ] Vet. 2015; 46: 138-145.

7. Cosmina C, Rapuntean Gh, Rapuntean S, Fit N, Nadas G,
Vilela C. Florescent in situ hybridization (FISH) method opti-
mization for rapid detection of Prototheca in clinical samples.
Bull UASVM Vet Med 2008; 65:248-252.

8. Ahrholdt ], Murugaiyan J, Straubinger RK, Jagielski T, Roesler
U. Epidemiologi- analysis of worldwide bovine, canine and
human clinical Prototheca isolates by PCR genotyping and
MALDI-TOF mass spectrometry proteomic phenotyping.
Med Mycol. 2012; 50: 234-43.

9. Talebkhan Garoussi M, Khosravi AR, Hovarashti P. The sur-
vey of mycotic flora of uterine cows with reproductive disor-



10.

11.

12.

13.

14.

ders and healthy. J Vet Res. 2008; 63
(1): 7-10.

Radostits OM, Gay CC, Blood DC,
Hinchcliff KW. Veterinary Medicine:
A Text book of Disease of cattle,
sheep, pigs, Goats and Horses 9th ed.
W B Saunders London 2000; 603-660.

Diversity of yeasts and coliforms asso-
ciated with bovine subclinical mastitis
in periurban dairy farms in Kaduna
Metropolis, Kaduna state, Nigeria
[Ph.D. thesis]. Ahmadu Bello Univer-
sity, Zaria, Nigeria; 2017.

Elad D, ShpigeINY, Winkler M,
Klinger I, Fuchs V, Saran A, et al. Feed
contamination with Candida krusei
as a probably source of mycotic masti-
tis in dairy cows. ] Am Vet Med Assoc
1995; 207, 620-622.

Divers TJ, Peek SE. Rebhun’s Diseases
of Dairy Cattle. 3rd ed. Elsevier Saun-
ders; 2018.

Kalinska A, Golgbiewski M, Wojcik
A. Mastitis pathogens in dairy cattle -
a review. World Scientific News. 2017;
89:22-31.

15. Casia dos Santos R, Marine JM. Isola-

16.

tion of candida spp. from mastitis bo-
vine milk in Brazil. Mycopathologia.
2005; 159: 251-253.

Blowey R, Edmondson P. Mastitis
Control in Dairy Herds. 2nd Ed, CAB
International, Cambridge; 2010.

17. Krzyzanowski ], Sielicka B. The charac-

teristics of anascogenic yeasts isolated
from the clinical cases of mastitis in
cows. Ann Univ Mariae Curie-Sk-
lodowska (Vet) 1996; 51, 59-63.

19.

20.

21.

22.

23.

24.

25.

Krukowski H, Lisowski A, Rozans-
ki P, Skorka A. Yeasts and algae iso-
lated from cows with mastitis in the
south-eastern part of Poland. Pol ] Vet
Sci. 2006; 9 (3):181-184.

Zaragoza CS, Olivares RA, Watty AE,
Moctezuma Ade L, Tanaca, LV. Yeasts
isolation from bovine mammary
glands under different mastitis sta-
tus in the Mexican High Plateu. Rev
IberoamMicol.2011; 28 (2):79-82.

Suhyla, T, Seyhan, K. The slime pro-
duction by yeasts isolated from sub-
clinical mastitic cows. Acta Vet Brno.
2010; 79: 581-586.

Talebkhan Garoussi M, Khosravi, AR,
Pandamoz S. Milk mycoflora survey
of dairy cows with or without masti-
tis. Iran J Vet Sci Technol.2013; 4(1),
69-74.

Rasouli A. survey on prevalence rate
of fungal species in cattle mastitis at
some dairy farm around Tabriz city.
Int J Biol Pharm Allied Sci. 2016; 5(4):
900-906.

Batavani RA, Ovnagh AG and Nik-
khah, MA. An Investigation on fun-
gal mastitis in Dairy Cattle in Urmia.
The Second Iranian Cattle and Buffalo
Seminar 2002.

Milanov DU, Prunic BO, Velhner
MA, Diagnosis of yeast mastitis in
dairy cows. Lucrari Stiintifice Medici-
na Veterinara, 2014, XLVLL (1).

Pachauri S, Varshney P, Dash SK
and Gupta MK. Involvement of fun-
gal species in bovine mastitis in and
around Mathura, India. Vet World.
2013; 6(7): 393-395.

IJVST | 2019-2 (21)

26.

27.

28.

29

30.

31.

RESEARCH ARTICLE

Singh S, Sood N, Gupta PP, Jand SK,
Banga HS. Experimental candidial
mastitis in goats: clinical, haemato-
logical, biochemical and sequential
pathological studies. Med Mycol.
1998; 140: 89-97.

Milanov D, Petrovic T, Polacek V,
Suvajdzic L, Bojkovski J. Mastitis as-
sociated with Prototheca zopfii - an
emerging health and economic prob-
lem on dairy farms. J Vet Res. 2016;
60: 373-378.

Jagielski T, Roeske K, Bakula Z, Piech
T, Wlazlo L, Bochniarz M, et al. A
survey on the incidence of Prototheca
mastitis in dairy herds in Lublin prov-
ince, Poland. J dairy sci. 2019; 102 (1):
619-628.

Moller Truyen U, Roesler U, Veteri-
nary microbiology. 2007; 120(3): 370-
374.

Zaini A, Kanani M, Falahati R, Fateh
M, Salimi-Asl N, Saemi Sh, et al. Iden-
tification of Prototheca zopfii from
Bovine Mastitis. Iran ] Public Health.
2012; 41(8): 84-88.

Wawron W, Bochniarz M, Piech T,
Wysocki J, Kocik M, Bulletin-Veter-
inary Institute In Pulawy. 2013; 57:
485-488.

10.22067/veterinary.v11i2.81838



Iranian Journal of Veterinary Received: 2019- Jul-13
Accepted after revision: 2020- Jan-07

Published online: 2020- Feb-12

Abstracts (in Persian)

o S 41903 30 (4B b 4 gF (5 Hlulue o [Kgig 9 s 495 (YU E o
01931 3w Jlows chguivo yai 39 (bl P39 4 Wino sl g5 3

Fobo 2 Sl ¢ suus dilow ¢! (319 o3 50

Ol s caguion (owgd B olSasls (S juels ouSiils agel Lislo )
Ol e cgeine oy B oliils (S el 0uSiiils ((s5)gmeil 09,5 Y
Ol s cguion (owgs B olRisls (S juals 0uSiils ¢ 2lSle o pole 05,5 Y

oS>

5 b Ol g 4 M slagls 3l oas 351 Lo sl wigad 3l oad lam o Sl g b 7,8 ) Bo b asdlas oyl
Lo )0 lojen digad ;0 g a8 S o ()8 Vel lh (6 Aiges BT Lol plonl gt Bl bl sla (g log8 Ho b cow
Sloslaial b le Sl g b 7,68 Lasead o ools S JSsaol S (g9l )BT 59,0080 9,90k g )BT (SIS S 5T oM sl
Sl ) 51 o 9 990 (W95 O Y 5l diges YYA /EV.Y +) lo (6 551 0 bogaye ;oeﬂ Ol im0 plowl 5928 Sl gas
w503 YE €L DY) (050 slo 7,8 g (g0 O°F 5l Aigui YV ¢/ £.F) ol i) sl z,B (iged O-F 5l digs AV ¢/ VAD) o
NS ol (.« ) 2555 5955 (/1Y) pgrygmmgdSe (L Y E) o oshi ol (YA ) podovacs aiils J18 (45405 04
V9,699, 9 (1 2 A) 0990550 5 (1) ) LalagilS o 1) uicn 3955 (g8 95 95 S (.Y oS 52) LUyl g ey 0 ) ¥ g 9S00l
\/\&))...wd.‘a.@AW")l W) \»;i..l}‘i\“ )‘ J.n)y R O)Fﬁél.b 4)9.0.1)‘ R LL‘> d)w?d‘ d.o.u.’) 6L¢ C)b (/ ’f)
ol il ol bl 4 azgi b diog ool S 154_9*9;4 @ oagdl (V) digei Vv g g G559, 4 009l (/L V5.0) diges AY (/.
i ol g ozl 55 5 35 e 0aiS el n Jelse | blSSgis ey b Sl 5 (SiSis e sl g, (3o
‘5’>)l3 ‘;05]“ J;A-ASLS‘)JLQ&AJB—Q ‘S.JT)‘ cb‘).n.\.n oéw‘jéﬁ» LsLbdeJJ..\AswL..A LS...»‘J.@‘J LSLQ 09.“» qub.’Lu ...\.;)‘J
sl (65978 Gl 9 banzme (Sl

g9, slo ais5 do Sl o 7,8 g8 yliwy o5

IJVST 12019-2 (21) 10.22067/veterinary.v1i11.81838

81



	3-81838_ corrected proof.pdf (p.1-6)
	3-81838 corrected proof persian abs-.pdf (p.7)

