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ABSTRACT

This study was carried out to identify the causative agents of different types of mastitis in Tamboul area.
Sixty one milk samples from a field survey positive for change of colour using California mastitis test (CMT) were
obtained from 10 herds comprising 1649 camels during 3 seasons (summer, winter and autumn) of same year. In the
slaughter house investigation, 37 tissue samples and swabs obtained from different udder pathological lesions of
353 mastitis cases out of 2158 female camels of Arabi breed were tested by conventional bacteriological methods. The
results revealed 98 isolates which consisted of 85 Gram-positive (86.73%) and 13 Gram-negative ones (13.27%). The
isolates in order of frequency were Staphylococcus spp. (46.94%), Streptococcus spp. (18.37%), Bacillus spp. (13.27%),
Micrococcus spp. (4.08%) and Corynebacterium spp. (4.08%). The Gram-negative bacteria isolates were Escherichia coli
(8.16%), Pseudomonas spp. (4.0%) and Salmonella typhimurium (1.02%).
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Camel mastitis has been estimated to affect
more than 25% of lactating she-camel (Saleh and Faye,
2011 and Alamin et al, 2013). Occurrence of mastitis in
camels has been reported from some camel-keeping
countries including Sudan (Obeid, 1983), Ethiopia
(Regassa et al, 2013) and Egypt (Karmy, 1990). In
Sudan the investigation of mastitis in the camel has
been reported by various authors (Obied, 1983; Salwa,
1995; Nuha, 2001; Suheir, 2004; Yagoub, 2005; Alamin
et al, 2013 and Abdella, 2015). Few studies indicate
that some bacterial infections have been implicated
as causes of mastitis in camels. This study was carried
out to investigate the causes of mastitis in the herds
at the field level and the female camels slaughtered at
Tamboul slaughterhouse.

Materials and Methods

Ten herds from different parts of Butana area
comprising 1649 she camels were examined in
summer, winter and autumn during one year for
change in milk using California mastitis test (CMT).
Sixty one positive milk samples were taken aseptically
into a sterile plastic container and placed in thermos
flask containing ice for bacteriological examination.
In addition, 37 tissue samples and swabs representing
all types of pathological lesions encountered in 353
mastitis cases out of 2158 female camels of Arabian
breed slaughtered at Tamboul slaughter house were
taken for bacteriological examination. All these

samples (98) were tested by conventional bacterial
culture medium and other convenient media suitable
for gram +ve and gram -ve bacteria (Barrow and
Feltham, 1993).

Results

Tissues and swabs for bacteriological
examination were taken from 37 udders representing
all types of pathological lesions encountered in this
study and 61 milk samples that were positive for
CMT. These samples were tested by conventional
bacteriological methods. All milk samples and lesions
examined were positive for bacterial growth with the
exception of one tissue lesion that didn’t show any
growth in media.

A total of 98 isolates were obtained from the
samples of pathological lesions and milk (positive for
CMT). They consisted of 85 Gram-positive isolates
(86.73%) and 13 Gram-negative (13.27%).

The order of frequency of isolates was Staphylococcus
spp. (46.94%), Streptococcus spp. (18.37%), Bacillus spp.
(13.27%), Micrococcus spp. (4.08%) and Corynebacterium
spp. (4.08%). The Gram-negative bacterial isolates were
Escherichia coli (8.16%), Pseudomonas spp. (4.0%) and
Salmonella typhimurium (1.02%).

Discussion

All these bacteria (Table 1 and 2) were isolated
from affected udder and milk samples with the
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exception of Micrococcus spp. and Salmonella
typhimurium which were isolated from milk samples.

Table 1. Percentage of microorganisms isolated from
pathological lesions.

Species Toitsa(:lla\i(e).sof %

Staphylococcus spp. 22 59.45
Bacillus spp. 6 16.22
Escherichia coli 4 10.81
Streptococcus spp. 2 5.41
Corynebacterium spp. 2 541
Pseudomonas spp. 1 2.70
Total 37 100%

Table 2. Percentage of microorganisms isolated from milk
samples (positive for CMT) in the survey.

Species Toitsa(:lla\iz's of %

Staphylococcus spp. 24 39.34
Streptococcus spp. 16 26.23
Bacillus spp. 7 11.47
Micrococcus spp. 5 8.20
Corynebacterium spp. 3 492
Pseudomonas spp. 3 492
Escherichia coli 2 3.28
Salmonella typhimurium 1 1.64
Total 61 100%

In present study, the isolated Gram-positive
bacteria constituted 86.7% of the total isolates. This is
concordant with the findings of Hawari and Hassawi
(2008), Hussein et al (2013), Wanjohi et al (2013) and
Abdella (2015) who reported that Gram- positive
cocci of the genera Staphylococcus, Streptococcus and
Micrococcus were the most dominant udder pathogen
isolated and were regarded as important pathogens
in camel. The prevalence of Gram negative bacteria
in the present study was lower than that given by
Al-Tofaily and Alrodhan (2011), who reported 23.8%
prevalence of Salmonella, Klebsiella pneumonae and
Mannheimia haemolytica.

Micrococcus spp. was only isolated from milk
positive for CMT. This result was similar to the
findings of Al-juboori et al (2013) who reported 5%
prevalence, but lower than that of Abdella (2015) who
reported 8.11% prevalence.

Salmonella typhimurium represented 1.02% of the
total bacterial isolates and 7.69% of the total Gram-
negative bacteria isolated. This result was similar to
that reported by Abdella (2015) and Al-Tofaily and
Alrodhan (2011) who found only 2 isolates. Salmonella
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typhimurium is known to be hazardous to human
health.

Escherichia coli represented 8.16% of the total
bacterial isolates and 61.54% of the Gram- negative
bacteria isolated. This is lower than the 18.9%
prevalence reported previously (Abdella, 2015).

Pseudomonas spp. represented 4.08% of the total
bacterial isolates and 30.77% of the Gram- negative
bacteria isolated. Pseudomonas spp. were isolated
from pathological lesions and milk samples. This
finding constitutes the first record of the isolation of
Pseudomonas spp. from mastitis of camels.

Escherichia coli and Streptococcus were the major
infectious organisms in endometritis in camelids
(Tibary et al, 2006). Some of these bacteria are
part of the normal vaginal flora whereas others
are opportunistic and can become pathogenic if
the favourable conditions are present (Tibary and
Anouassi, 2001).

The variations in types of organisms isolated
indicate that camel environment are contaminated
with organisms which tends to flourish under
stressful condition.

The predominant isolated organisms
associated with clinical mastitis in the survey were
Staphylococcus spp. (39.34%). This result agrees with
the studies of Abdella (2015) who reported that the
Staphylococcus spp. was 37.8%. This result was similar
to that reported by percentage by Saleh and Faye
(2011) and Hussein et al (2013) who reported that the
Staphylococcus spp. was 42.9% and 43.8%, respectively.
Alamin et al (2013) reported that 80.3% of she-camels
examined suffered from wounds on the teats caused
by pieces of wood and cloth used in the anti-suckling
devices. Staphylococcus spp. might spread between
she-camels due to these anti-suckling devices. In this
study Staphylococcus aureus has been identified as the
most commonly isolated (54.34%) Staphylococcus spp.
that causes mastitis.
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