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ABSTRACT: This study was conducted in certain area at Khartoum State determine the causative agent of bovine
mastitis and the susceptibility of different isolates to different antibiotics use for treatment of bovine mastitis.
The total number of dairy cows, which were examined in 34 investigated farms, equals 500. The result as
follows: 55% acute mastitis, 44% chronic mastitis and 1% gangrenous mastitis. The isolated genera were as
follows: 74% Bacillus spp., 24% Staphylococcus spp., 1% Corynebacterium spp. and 1% Klebsiella spp. The
isolated species were as follows: 31% Bacillus coagulans, 11% B. cereus, 9% B. subtilis, 9% B. licheniformis, 4%
B. circulans, 2% B. lentus, 3% B. mycoides, 3% B. amyloliquefaciens, 2% B. megaterium, 16% Staphylococcus
aureus, 8% Staphylococcus hyicus, 1% Corynebacterium spp. and 1% Klebsiella spp. Lastly, the sensitivity test
was applied using different antibiotics were as follows: Hundred percent of isolates were sensitive for
Chloramphenicol and Ciprofloxacin, 91.6% for Gentamycin and Piperacillin/ Tazobactam, 83.3% for Pefloxacin
and Tetracycline, 75% for Amikacin and Ofloxacin, 66.6% for Ceftizoxime, 33.3% for Co-Trimoxazole and
Cefotaxime and 16.6% for Ampicillin/ Sulbactam. This study was depended at routine works at microbiological
laboratory.
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INTRODUCTION
Dairy industry has recently grown as a very important economic national source of income. In Sudan, many
dairy owners introduced foreign blood. This might result in a progeny of mixed blood cows with lowered resistance
to endogenous and locally prevailing diseases such as mastitis. Mastitis is considered the main disease in dairy
herds (Kaneen and Bandhard, 1990). Mastitis is the inflammation of the mammary gland due to the injury of any
type. However, the udder disease of major concern is that associated with microbial infection (Blood et al., 1983).
The most common major pathogens include Staphylococcus aureus, Streptococcus agalactiae, Coliforms,
Streptococci and Enterococci, while Corynebacterium bovis were considered to be minor pathogens. In the USA
Mycoplasma bovis causes loss of $ 32 per year as a result of the loss of the weight gain and diminished carcass
value. (Rosengarten and Citti, 1999; Smith, 1990) reported that 62% of occurrences of clinical mastitis were due to
environmental pathogens as coliform bacteria and most species of streptococci. Bovine mortality survey carried out
in 1992, identified coliform mastitis as the single most important cause of death in dairy cows (Menzies et al.,
1992). The most common coliforms are Escherchia coli, Enterobacter aerogenes and Klebsiella spp. The secretion
of the clinically affected quarter is usually brownish and watery (Merk, 1998). Rowan et al. (2003) observed that all
strains of Bacillus spp. implicated in mastitis and abortion in animals. Karmy (1990) isolated Streptococcus
agalactiae from 5 cases, E. coli from 6 cases and Corynebactrium from 4 cases out of 32 camels suffering from
mastitis.
The objectives of the study were: to study of the causative agent of mastitis based on clinical examination and
apply the sensitivity to various antibiotics on bacterial isolates from mastitic milk samples.
MATERIAL AND METHODS
Sampling
A total of 500 suspected mastitic cows were examined clinically for presence of mastitis. Hundred milk
samples from mastitic cows were collected. This was done during period extending from December 2006 to April
2007. Mastitis was diagnosed when there were visible or palpable signs of udder, inflammatory changes in milk
secretions, or through bacteriological examination of milk. During the study 100 milk samples were encountered
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from 41 cows suffering from clinical mastitis. Examination of each cow was carried out according to the enclosed
questionnaire of bovine mastitis, this questionnaire included data about area, cow, udder and milk. The enclosed
questionnaire was to determine the roles played by environment, farm hygiene, ventilation, drainage system, floor
type and building of farm as a contribution causing factor for mastitis. Milk samples were taken under critical
aseptic condition for bacteriological studies by collection in sterile Bijou bottles after cleaning the outer surface of
the udder and teat with potassium permanganate and with cotton wool soaked in 70% alcohol. The fore milk was
stripped off and about 5 ml of milk were drawn in sterile Bijou bottle. All samples collected were immediately
placed on ice in a thermo flask after collection.
PH examination
This test was done to determine milk pH by using of a special paper (manufactured by Kruse Company in
Denmark). The test was applied by adding one drop of milk on yellow spot, where in a few seconds the colour was
change in positive cases.
Culture
The two media used in culture were Blood agar and MacConkeys agar. Plates were examined for cultural
characteristics and biochemical reactions according to standard keys (Barrow and Feltham, 2003).
RESULTS AND DISCUSSION
Questionnaire
The farmers responded highly to the questionnaire regarding general farm data. The main system applied was
semi-intensive system. The ventilation was satisfactory in all farms while in the University of Khartoum and Hilat
kuku farms were excellent. Drainage system was satisfactory in all farms except Shambat farms which were poor.
Farm housing materials were a mixture between modern and traditional. Type of floor was found ranged between
earth and concrete (Table 1).
PH examination
A total of 100 milk samples gave a positive reaction to pH paper. Positive sample revealed change in colour
from yellow to green or bluish green .because the pH of milk will increase to alkaline in infected cows with mastitis.,
while negative sample revealed no change of the yellow spots or change to light green.
Clinical status of mammary glands
The greatest number of type of mastitis was acute mastitis (55%), followed by chronic cases (44%) and
gangrenous cases (1%) (Figure 1).
Bacterio logical examinations
Four genera of bacteria were isolated from the milk samples. The isolated bacteria were as follows: Bacillus
spp. (74%), Staphylococcus spp. (24%), Corynebacterium spp. (1%) and Klebsiella spp. (1%) (Figure 2). Figure (3)
showed the percentage of isolated Bacillus spp. from 100 mastitic cows. Figure (4) showed the percentage of
isolated Staphylococcus spp., Corynebacterium spp. and Klebsiella spp.
Sensitivity test
Figure (5) showed the percentage of effectiveness of different antibiotics against different isolated bacteria
(Table 2) showed the name and concentration of antibiotics and degree of effectiveness. Drug susceptibility profiles
of aerobic bacterial isolates, including Bacillus spp., Staphylococcus aureus, Staphylococcus hyicus and Klebsiella
spp. were subjected to various drugs. Susceptibility of Gentamycin (GM) and Piperacillin/Tazobactam (TZP) were
about (91.6%), (83.3%) were susceptible to Pefloxacin (PF) and Tetracycline (TE), (75%) were susceptible to
Amikacin (AK) and Ofloxacin (OF), (66.6%) were susceptible to Ceftizoxime (CI), (33.3%) were susceptible to CoTrimoxazole (BA) and Cefotaxime (CF), (16.6%) were susceptible to Ampicillin/sulbactam (AS).but the best
antibiotics in all this are Chloramphenicol (CH) and Ciprofloxacin (CP) because the percentage of the effectiveness
was 100% that mean all isolated organisms are susceptible to these two drugs.
This study was conducted in Omdurman and Khartoum North because these towns are considered as the
largest milk producing and marketing. Mastitis is a complex disease caused by several microorganisms.
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Table 1 - General farm hygiene, ventilation, drainage system, housing type, building material and floor type
Farm’s name

Ventilation

Housing type

General farm hygiene

Drainage system

Building material

Floor type

Falasteen

Satisfactory

Free stall and Pen

Satisfactory

Satisfactory

Traditional

Earth

Excellent

Stanchion

Satisfactory

Satisfactory

Mixture

Concrete

Hilat Kuku

Satisfactory

Free stall and Pen

Poor

Satisfactory

Traditional

Earth

Elhalfaia

Satisfactory

Free stall and Pen

Satisfactory

Satisfactory

Mixture

Earth

Elsamrab

Satisfactory

Free stall and Pen

Satisfactory

Satisfactory

Mixture

Earth

Excellent

Stanchion and pen

Satisfactory

Satisfactory

Mixture

Earth

Poor

Free stall

Poor

Poor

Traditional

Earth

Eltebna

The University
Shambat

Excellent: International Required Standard; Satisfactory: Modered International Required Standard; Poor: Absent of International Required Standard.

Table 2 - Name and concentration of antibiotics and degree of effectiveness
Name, concentration and effectiveness of antibiotics
Isolated bacteria

AS
20mcg

BA
25mcg

CF
30mcg

TZP
100/10mcg

CH
30mcg

CP
5mcg

CI
30mcg

TE
30mcg

OF
5mcg

GM
10mcg

AK
30mcg

PF
5mcg

B. coagulans

-

+++

-

-

+++

+++

+++

-

-

+++

-

-

B. cereus

-

-

-

+++

+++

+++

-

+++

+++

+++

+++

+++

B. circulans

-

-

-

+++

+++

+++

-

+++

+++

++

++

++

B. mycoides

-

-

-

+

+++

+++

-

++

-

-

-

-

B. licheniformis

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

-

+++

B. megaterium

-

-

+++

+++

+++

+++

+

++

-

+++

+++

+++

B. lentus

-

++

+++

+++

+++

+++

-

-

++

++

+++

+++

B. subtilis

-

-

-

+++

+++

+++

+

+++

+++

+++

+++

+++

B. amyloliquefaciens

-

-

-

+++

+++

+++

+

+++

+++

+++

+++

+++

Staph .aureus

-

-

-

+++

+++

+++

+++

+++

+++

+++

+++

+++

Staph. Hyicus

-

-

-

++

++

+++

+++

+++

+++

+++

+++

+++

Klebsiella spp.

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

+++

(+++): Highly sensitive; (++): Moderate sensitive; (+): Poor sensitive; (-):Non sensitive
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Sandholm et al. (1995) and still it´s the most important problem in dairy industry (Dodd 1985; Fetrow and
Mann, 1991). Three forms of mastitis were classified in this study acute, chronic and gangrenous mastitis; this
classification is different from Philpott (1967) who classified mastitis according to the severity of inflammatory
response into four forms peracute, acute, chronic and mild. Most of the surveyed farms were small, so problems of
ventilation and drainage have been clearly observed. Most dairy farms building materials were traditional made of
mud, wood with old iron sheets for the door. These traditional building may cause an injuries on the udder and teat
and hence predispose for mastitis occurrence. The floor surfaces were aclear hazards to the animals. Mud and
excessive moisture increase coliform organisms contaminating the udder (William, 1995).
In this study the types of Staph spp. isolated from acute and chronic mastitis were Staph aureus and Staph
hyicus. This agrees with the finding of DaRong et al. (2010); Jan et al. (1998). Radostits et al. (1994) mentioned
that Staph aureus is the first microorganism incriminated in bovine mastitis. A predominance of Staph aureus
mastitis in cows has been reported by Watts (1988); Falade et al. (1989) and Carlos (1990). Elsayed (2000)
isolated Staph aureus and Staph hyicus from 499 milk samples from different domestic animals: cows, sheep, goat
and camels. AlAyies (2004) isolated Staph aureus (73.7%) and Staph hyicus (6%) from 100 bovine mastitic milk
samples. Isolation of Klebsiella spp. in this study is in accord with (Cullor, 1992), who found that 20% of bovine
mastitic cases, in Nordic countries caused by coliform of which about 85% were E. coli and the rest were Klebsiella
spp., and other Enterobacteria were isolated. This is in agreement with Mc Donald et al. (1970); Ibrahim and
Habiballa (1978). To the best of knowledge gangrenous mastitis caused by Klebsiella spp. is considered as the first
report in Sudan. In this study nine species of Bacillus were isolated from acute and chronic mastitis, this in
agreement with Jan et al. (1998). The percentage of incidence of Bacillus coagulans was high and this confirms the
findings of Nail et al. (2003). Also Bacillus cereus was also isolated by Nail et al. (2003). Other species of Bacillus
were isolated like, B. licheniformes, and this in accord with results of findings of Logan (1988); Nail et al. (2003);
Parvanta (2000). The isolation of Bacillus alvei, B. subtilis, B. megaterium and B. cereus during this study in
agreement with Elgadasi (2003). B. licheniformis, B. amyloliquefaciens, B. circulans, B. lentus and B. mycoides, to
the best of our knowledge for the first time to be recorded for mastitis in cow in Sudan.

Figure 1. Classification of mastitis according to the clinical state of the mammary gland

Figure 2. Percentage of isolated bacteria from 100 mastitic cows
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Figure 3. The percentage of isolated Bacillus spp. from 100 mastitic cows

Figure 4. The percentage of other isolated bacteria from 100 mastitic cows
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Figure 5. The percentage of effectiveness of different antibiotics against different isolated bacteria
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CONCLOUSION
All cases of bovine mastitis should be handled carefully and reported comprehensively with respect to
microscopic examination of milk with special emphasis on milk pH, bacterial examination and the effectiveness of
different antibiotics against mastitic cases and it is need more an efficient work specially for detect sub- clinical
mastitis in the future.
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