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Abstract

Of 130 mastitic milk samples collected from different localities of Khartoum
State, 32 samples were positive for fungal growth after examination by
cultural, morphological, biochemical methods. The isolates were confirmed
using VITEK2 identification system. The incidence of fungal bovine mastitis
was 24.6%. The yeast and yeast like fungi isolated were Candida albicans,
Geotrichum capitatum and Saccharomyces cerevisiae. The mold isolates were
Aspergillus fumigatus and Aspergillus niger. The results of the present study
suggest that Candida spp. and Aspergillus spp. Are the predominant fugi
implicated with bovine mastitis in Khartoum State. Good hygiene and
sanitation practices of animal farm and judicious use of antibiotics will lower

incidence of bovine mycotic mastitis.

Introduction

Fungal infection  probably introduced  with
contaminated intramammary infusions or teat cup
liners. Establishment of the infection is encouraged by
damage to the mammary epithelium and stimulated by
antibiotic therapy; for example Candida spp. Utilize
penicillin and tetracyclines as sources of nitrogen. A
fever is accompanied by a severe inflammation of the
quarter, enlargement of the supramammary lymph
nodes, and a marked fall in milk yield. The secretion
consists of large yellow clots in a watery milk cistern
and there is no invasion of the mammay gland itself.
Usually the disease is benign and spontaneous recovery
following in about a week is the rule, with infection by

Aspergillus fumigatus or A. nidulans there are multiple
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abscesses in the quarter. These are surrounded by
granulation tissue, but the milk ducts are generally
unaffected. Many  other  yeasts including
Saccharomyces spp. Pichia spp have also caused

mastitis in cattle [1].

Severity of mycotic infection of mammary glands
depends upon the species of the fungus involved as

well as the percentage of infectivity [2].

Mycotic mastitis is usually sporadic but it may
occasionally reach epidemic status if the circumstances
are favorable for its spread throughout the herd. The
frequency of mycotic mastitis varies: in some herds it is

almost unheard of, whereas in others 20 — 25 % of the
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mastitis cases are reported to be caused by yeast or
molds. In more extensive studies, the frequency of
mycotic mastitis has been established to be 1-4% of all

mastitis cases [3].

The most common fungal species which cause mycotic
mastitis include Candida spp, Sacchromyces spp, and

occasionally Aspergillus fumigatus [4].

Although there are many reports of fungal involvement
in bovine mastitis around the world, still very little
work done in SudanThe objective of this research work
was to assess the incidence of mycotic mastitis in
Khartoum State, Sudan. Also to determine genera and
species of yeasts and molds which cause the disease

condition?

Materials and Methods

Area of the study

A total of 130 bovine mastitic milk samples were
collected from farms of the three localities in Khartoum
State in Sudan. In Bahri and East Nile localities
samples were collected from Parlor 2 and 3, Shigla
farms, Selate farms, Mygoma Farms and Helat kuku
farms. In Omdurman locality, samples were collected
from El Ruduan farms and Gabal Toureia Farms. In
Khartoum and Gabel Awleia localities samples were
collected from El Saig farms, Soba farms and El Azhari

farms.

Sampling Procedure

Before collection of milk samples from the tested cows,
the udder was thoroughly cleaned with soap and water,
rubbed dry, and the teat area was rubbed thereafter with
a piece of cotton soaked in 70% alcohol . The first
stream of milk was discarded. Samples were collected

from mastitic udder into sterile bottles. The collected
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samples were put in ice box containing ice and
transported to the laboratory. In most cases the time
between collection and arrival to the laboratory was 1-2
hrs. In the laboratory mastitic milk samples were kept
in a deep-freezer. All samples were examined on the
next day. On the next day mastitic milk samples were
removed from the deep—freezer and left on the bench to

thaw.

Isolation, ldentification and Characterization of
Yeast, Yeast like Fungi and Molds

Saboraud's dextrose agar plates were prepared and
sterilized according to the manufacturer instructions.
For the primary isolation of fungi, a loop full milk
sample was streaked onto Saboraud's dextrose agar
using sterile wire loop. The cultures were incubated
aerobically at 37C° and examined for growth at 24, 48
and 72 hours and at weekly intervals for 4 weeks after
which the plates showing no growth were considered
negative. The colonies were picked up and re-streaked
on another SDA plate to get the pure cultures. These
fungal isolates were studied for their cultural and
morphological characteristics [5]. The morphological
characteristics were noted after staining with Gram's
and Lacto phenol cotton blue stain. Isolates were
identified by different sugar fermentation test. Briefly,
1% solution of different sugar solutions were dispensed
into separate tubes and fungal isolates were inoculated
in these tubes. The tubes were then incubated at 370C
for 24-48 hours. The results were indicated by the
change of colour [6].

The yeast isolates recovered from the milk samples
were identified based on \their colony character,
microscopic morphology, presence or absence of
capsules, growth at 25°C with cycloheximide, growth
on cornmeal agar containing Tween 80, germ tube test,

urease at 25°C, growth in Sabouraud’s dextrose broth,
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sugar fermentation and sugar assimilation test

employing various sugars.

Identification of Yeast and Yeast like Isolates Using

Vitek2 Identification System

The VITEK2 (BIOMERIEUX, France) test was
performed as described by [7]. Pure colonies were
suspended in 3.0 ml sterile saline with turbidity of
0.50- 0.63 MacFarland. The tested samples and the
(yeast card) identification cards were placed into a
cassette. The cassette was placed into a vacuum
chamber station inside the VITEK2 analyzer machine
in which YST cards were inoculated with fungal
suspensions. The inoculated cards were passed by a
mechanism, which cut off the transfer tube and sealed.
The cassette was manually inserted in the VITEK2
reader-incubator modules at 35.50C and every card
automatically subjected to a kinetic fluorescence
measurement every 15 minutes. The results were
interpreted by the ID-YSTB database after the

incubation period.
Statistical Analysis

Statistical analysis was done through Microsoft office
Excel 2007.

Results and Discussion

A total of 130 bovine mastitic milk samples were
collected from different localities of Khartoum State.
32 samples were positive for fungal growth. The

incidence of fungal mastitis was 24.6% (table 1).

Yeast and Yeast like Fungi Isolated from Mastitic

Milk Samples

According to the cultural characteristics, microscopic
morphology, presence or absence of capsules, growth

at 25°C with cycloheximide, growth on cornmeal agar
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containing Tween 80, germ tube test, urease at 25°C,
growth in Sabouraud’s dextrose broth, sugar
fermentation and sugar assimilation test employing
various sugars and VITEK2 results, a total of 32 fungi
isolated from bovine mastitic milk samples. Yeast and
yeast like fungi represented 65.6% of the isolated fungi.
Yeast and yeast like fungi included Candida albicans
(46.9%), Geotrichum candidum (3.1%) and
Saccharomyces cerevisiae (15.6%). Molds represented
34.4% of the isolated fungi. Molds included
Aspergillus fumigates (15.6%) and Aspergillus niger
(18.8%) (table 2).

Identification of Yeast and Yeast like Fungi Using
Vitek2 System

According to the interpretation of the results after using
VITEK2 identification system, yeast and yeast like
isolates scored high probability percentages ranged
from 96.00% to 99.00% (table 3).
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Table 1 Number of Bovine Mastitic Milk Samples Positive for Fungal Growth

Farm No. of samples Positive Fungal Growth
Parlor 2 12 2

Parlor 3 10 3

Shigla 15 2

Selate 10 1
Mygoma 12 4

Helat kuku 13 3

El Ruduan 10 3

Gabal Toureia 15 6

El Saig 11 4

Soba 10 2

El Azhari 12 3

Total 130 32 (24.6%)

Table 2 Number and Percentage of Fungi Isolated from Mastitic Milk

Fungal species Number Percentage
Candida albicans 15 46.9%
Geotrichum capitatum 1 3.1%
Saccharomyces cerevisiae 5 15.6%
Aspergillus fumigates 5 15.6%
Aspergillus niger 6 18.8%

Total 32
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Table 3 Number of Bovine Mastitic Milk Samples Positive for Fungal Growth

Test Candida albicans ~ Geotrichum candidum Saccharomyces cerevisiae

(LysA) - - +
(IMLTa) + + +
(leuA) - - +
(ARG) - - -
(ERYa) + + -
(GLYLa) + + +
(TreA) - - +
(BANG) - - -
(ARBa) - - +
(AMYa) - - -
(dGALa) + + +
(GENa) - - +
(dGLUa) + + +
(LACa) - - -
(MadGa) - - -
(dCELa) + + +
(GGT) - - -
(dMALa) + + +
(dRAFa) - - +
(NAGA1) - - -
(dMNEa) + + +
(dMELa) + + +
(aMLZa) - - -
(ISBEa) + - -
(IRHMa) - + _
(XLTa) + + +
(dSORa) + + +
(SACa) + + +
(URE) - - -
(AGLU) - + +
(dTURa) - + +
(dTRE) + + +
(NO3a) - - -
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Table 3 (continued)
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Test Candida albicans

Geotrichum capitatum

Saccharomyces cerevisiae

(IARAa) - +
(dGATa) - +
(ESC) - -
(IGLTa) -

(dXYLa) + +

(LATa) -
(ACEa) +
(ClTa) +
(GRTas) -
(IPROa) -
(2KGa) -
(NAGa) -
(dGNTa) -

Probability 99.0%

96.0% 98.0%

In this study the incidence of fungal agents in clinical
cases of mastitis was 24.6%. Higher rates of incidence
29, 27% and 34% were reported by [8]. Molds (34.4%)
and Yeasts and yeast like (65.6% ) were isolated in this
study. [4] mentioned that, the frequency of mycotic
mastitis in Nordic countries varied: in some herds it
was almost unheard of, whereas in others 20-25% of
the mastitis cases were reported to be caused by yeasts
and molds.

Candida albicans (46.9%) was the most frequently
isolated yeast and yeast like fungi from mastitic milk
samples and this agree with the findings of [9]. Other
researchers have also reported Candida spp. as a
causative agent of bovine mastitis [10-11]. Incidence of
Aspergillus spp. in clinical cases was found to be
34.4%. Other researchers have also reported
Aspergillus spp as a causative agent of bovine mastitis
[12-13].

Saccharomyces cerevisiae (15.6%) also isolated in this
study from mastitic milk. [14] reported that
Sacchromyces spp is one of the most common fungal
species which cause mycotic mastitis.

A higher percentage of isolation of fungi from clinical
cases of mastitis reveals that the due to unhygienic
conditions of the animal sheds supporting the growth of
fungal spores and hyphae in the vicinity of lactating
animals, thereby increasing the probability of fungal
spores and yeast cells to enter into the udder
parenchyma which provides the best environment for
the growth of these fungi [15].

Twenty yeast and yeast like fungi were selected
randomly and inserted into VITEK2 automated
identification system.  The isolates scored high
probability percentages; they fulfill the requirements

for identification as yeast and yeast like fungi by
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VITEK?2 system according to [16] and [17]. According
to the present findings Vitek2 as an automated system
provided very good and trustable accuracy and
reproducibility. Actually its developed methods are
used for identification of fungal samples that

conventional methods can’t recognize properly.

Conclusion

This study clearly revealed the high incidence rate of
fungal mastitis (24.6%). The study also revealed that
Candida albicans is the predominant fungal spp.
isolated from bovine mastitic milk samples in
Khartoum State. Moreover, Candida albicans is

involved in bovine mastitis.

Other fungi found in mastitic milk samples in this study
included: Geotrichum capitatum, Saccharomyces
cerevisiae, Aspergillus fumigates and Aspergillus
niger, which are responsible for bovine mastitis.
According to frequency of isolation, Aspergillus spp.
came in second place to Candida albicans as cause of

bovine mastitis followed by Saccharomyces cerevisiae.

Vitek2 as an automated system for fungal identification
provided very good and trustable accuracy and

reproducibility.

Further studies should be carried out to investigate the
predisposing factors related to the incidence of bovine
fungal mastitis and to identify different causes of
bovine mastitis. Further studies should include a survey
of more animals in different farms and an extensive
study of the significance of different microorganisms in
bovine mastitis. Moreover the serotyping of isolates
obtained from different areas should be given more

attention.
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