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Abstract:
Bovine mastitis is the main constrain facing the dairy industry and production in Sudan. Previous
surveys and studies conducted in different districts of Sudan showed that the occurrence of
bovine mastitis is considerably high. Thus, this study was conducted in some selected dairy
farms in Khartoum State in order to isolate and identify the bacteria associated with bovine
mastitis. In this study, 150 milk samples were obtained from mastitic cows in East Nile dairy
farms; Mahlab-2, Elshigla, El- keraib and EI- Selait localities during the period from April 2013
to May 2015. Conventional bacteriological methods for identification were performed for the
identification of the isolates. One hundred twenty six pathogenic bacteria were successfully
isolated from 150 milk samples of which 100 (79.4%), 23(18.2%) and 3 (2.4%) were Gram
positive, Gram negative and yeast respectively. Staphylococcus spp. was the most isolated
bacteria 67(53.2%). The significance of each categorical variable against positive cases of
mastitis was tested by using Chi-square or Fisher Exact test. All statistical tests were conducted
using SPSS version 20 (IBM, SPSS) at alpha equal to or less than 0.05 significance level. Our
data failed to detect any statistical association between milk source and the characteristic of
sampled milk (Chi-square = 1.68, df = 3, p = 0.64). In addition, no association between
Staphylococcus isolates and their growth pattern was observed in this study (Chi-square = 2.43,
df =3, p = 0.49). This study revealed that a number of pathogenic bacteria of which many are of
public health concern were isolated from mastitis cow’s milk. Selection of the effective
antibiotics for treatment of mastitis together with improvement sanitary conditions during
milking may reduce the incidence of mastitis.
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Introduction

Udder inflammations are still the most
frequent and costly diseases affecting dairy
cows worldwide (Seeger et al., 2003;
Losinger et al., 2005; Halasa et al., 2007; Bar
et al., 2008). Bovine mastitis is one of the
important production diseases of dairy
animals, affect the economy of the farmers
and ultimately affect the economy of the
country by reducing milk production, increase

treatment cost, labour and premature culling
(Seegers et al., 2003, Sharma et al., 2007).
Nearly 150 species of microrganisms, mostly
bacteria are capable to cause mastitis among
which are Staphylococcus (Staph.) aureus,
coagulase negative Staphylococcus (CNS),
and  Streptococcus  (Strep.)  agalactia.
Environmental Streptococci and coliform are
predominant etiological agents in both
subclinical and clinical mastitis in addition to
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Escherichia (E.) coli the main etiological
agent of acute form of the disease (Esron et
al.,2005; Ferguson et al., 2007; Dudko et
al.,2010). Acute mastitis is in particular the
most important bacterial diseases in dairy
cattle industries throughout the world
resulting in great economical loses to milk
producers and milk processing industries
(Halasa et al.,2007). Staph. aureus, Strep.
agalactia, E. coli, Klebsiella (Kleb).
pneumonia and Enterococcus faecium are
common cause of subclinical mastitis (Ibtisam
et al., 2006). Recently, a published work has
shown that nearly 30% of all animals are
infected with Staph. aureus (Schukken et al.,
2009). However, Nuol (2007) found that
Staph aureus, Streptococcus, Enterobacter,
Lactobacillus and Coryneforms organisms are
the cause of clinical of mastitis in cows.
Furthermore, facultative anaerobic bacteria
including Micrococcus, Bacillus, Aerococcus,
E. coli, Acinetobacter, Pseudomonas (Pseud.)
and Proteus are other causes of clinical
mastitis (Ahmed, 2014). Corynebacterium
bovis is considered as minor pathogen that
causing mastitis, the bacterium is frequently
isolated from milk samples and is associated
with reduced milk production (Watts et al.,
2000). The objectives of this study were to:
isolate the causative agents of bovine mastitis
and 1dentify the isolates by conventional
bacteriological methods

Materials and Methods
Sites of the study: Dairy farms in Mahlab 2,
Elshigla, Elkerib and Elslait located in

Khartoum State were selected for samples
collection.

Milk Samples Collection: A total of 150 milk
samples were collected aseptically from local
and cross- breed dairy cattle farms in
Khartoum State, Sudan; of which 61(40.7%)
from Mahlab-2, 39(26%) from El-Shigla,
24(16%) from El-Kreiab and 26(17.3%) from
Seleit with various characteristics (Table 1).
The sampled cattle were selected based on a
previous or current history of mastitis
infection and the willingness of cattle owners
to participate in the current study. The teats
ends were cleaned with a cotton piece
impregnated in 70% alcohol and allowed to
dry. The first streams of the milk were
discarded then 20 - 25 ml of the milk
secretion was collected in sterile plastic
containers. All samples were cooled and
placed in icebox containing ice and
immediately transported to the Department of
Bacteriology, Veterinary Research Institute
(VRI) and cultured in the same day for
bacteriological examination.

Culturing Procedures: The collected milk
samples were classified according to their
gross appearance into clotted, watery,
purulent and bloody (Table 1). A sterile
cotton swab was dipped into each of the milk
sample then streaked onto 5% sheep blood
agar plates (Oxoid, CM 271, UK) and
incubated at 37 [1C for 24 hours in an aerobic
incubator (Scott Science, Model LIB 080M,
UK). If no growth was observed, the
incubation was continued for 48 hours before
the plates were discarded as negative for
growth.

Table 1: Distribution and characteristics of the collected samples

Location Characteristics of the samples

Clotted Watery Purulent Bloody Total
Mahlab-2 30 12 10 9 61(40.7%)
El-Shiga 15 8 12 4 39(26%)
El-Keraib 12 6 6 0 24(16%)
El-Seleit 5 8 10 3 26(17.3%)
Total 62 34 38 16 150(100%)
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Isolation and preservation of the isolates:
Well isolated representatives of the bacterial
colonies were selected according to their
morphology and subcultured onto blood agar
plate and nutrient agar plates (Oxoid, CM 1,
UK) then incubated at 37 [ C for 24 hours.
The obtained pure cultures were further
subcultured onto blood agar slant, incubated
at 37°C for 24 h. then stored in a refrigerator
(Coldair, Model H.P, Sudan) at 4 [IC for
further analysis.

Identification of the isolates:-

Conventional methods:-The purified isolates
were identified using standard bacteriological
methods as described by Barrow and Felltham
(1993) and Quinn et al, (1994).

Primary tests: Gram staining reaction, aerobic
and anaerobic growth, motility tests, catalase
activity, oxidase test, acid from glucose, the
oxidation and fermentation (O/F) tests were
conducted.

Secondary biochemical tests: Urease activity
test, carbohydrates breakdown; sucrose,
maltose, lactose, manitol, raffinose, fructose,
xylose and glucose, indole production, nitrate
reduction, citrate utilization ,H,S production
from TSI, , Methyl red (MR) and Vogues —
Proskaur (VP) tests, growth in 6% and 10%
Sodium chloride, and tube coagulase tests

Table 2: Frequency of bacterial isolates

were performed followed primary tests results
where applicable.

Statistical Analysis: Descriptive analysis of
milk appearance during collection, the
isolated bacteria from the harvested milk and
the pattern of their growth were constructed
via frequency tables. A cross tabulation
between the source of the milk and its
characteristic profile was analyzed using
univariate analysis. Moreover, univariate
analysis was used to examine the association
between Staphylococcus isolates and their
pattern of growth. All statistical tests were
conducted using SPSS version 20 (SPSS,
IBM) at the alpha level <0.05 and 95%
confidence interval.

Results and Discussion

One hundred and twenty six isolates were
recovered from 111 samples and 39 samples
showed no growth. Of the total isolates 100
(79.4%) were gram positive, 23(18.2%) gram
negative bacteria and 3(2.4%) yeast. Among
the total isolates  67(53.2%)  were
Staphylococcus spp., 22(17.4%)
Streptococcus spp. and the least isolated
bacteria are Actinomyces spp., pseudomonas
aeroginosa and Proteus mirabilis with
frequency of isolation of 1(0.7%) (Table. 2).

No. Organism Frequencies
1 S Staphylococcus spp. 67(53.2%)
2 S Streptococcus spp. 22(17.5%)
3 Enterobacter 14(11.1%)
4 Corynebacterium pyogenes 6(4.7%)
5 Klebsiella pneumonia 5(4.0%)
6 Bacillus spp. 4(3.2%)
7 Yeast 3(2.3%)
8 E. coli 2(1.6%)
9 Actinomyces bovis 1(0.8%)
10 Pseudomonas aeroginosa 1(0.8%)
11 Proteus mirabilis 1(0.8%)

Total

126(100)
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Within the Staphylococcus spp. Staph. aureus — chromogenes 10(14.9%) and the least was
was the most frequent isolates 30(44.8%)  Staph. Sciuri 1(1.4%), and thirty nine bacteria
followed by Staph. hyicus and Staph.  were isolated in pure cultures (Table 3)

Table 3: Staphylococcus isolates and their pattern of growth

No. Isolates Pure Mixed Total
1 Staph. aureus 17(25.3%) 13(19.4%) 30(44.7%)
2 Staph. hyicus 6(8.9%) 4(6%) 10(14.9%)
3 Staph. chromogenes 8(11.9%) 2(3%) 10(14.9%)
4 Staph. saprophyticus 2(3%) 2(3%) 4(6%)
5 Staph. simulans 1(1.5%) 3(4.5%) 4(6%)
6 Staph. hominis 3(4.5%) 1(1.5%) 4(6%)
7 Staph. epidermidis 1(1.5%) 1(1.5%) 2(3%)
8 Staph. caseuolyticus 0(0%) 2(3%) 2(3%)
9 Staph. sciuri 1(1.5%) 0(0%) 1(1.5)
Total 39(58%) 28(42%) 67(100%)
Statistical analysis: (P-value >0.05). It is also no significant

there is no statistically significant association  association between Staphylococcus isolates
between source of milk samples and its  and its pattern of growth (P-value > 0.05),
Characteristics, when using Chi square test  (Table 4 and Srespectively).

Table 4: Association of the sources of milk samples and its characteristics

Milk source Milk characteristics Total
Purulent & clotted Watery & bloody

El- Keraib 18 (75%) 6 (25%) 24 (100%)

El- Selait 15 (57.7%) 11 (42.3%) 26 (100%)

El- Shigla 26 (66.7%) 13 (33.3%) 39 (100%)

Mahlab- 2 40 (65.6%) 21 (34.4%) 61 (100%)

Total 99 (66%) 51 (34%) 150 (100%)

Chi-square = 1.68, df =3, p = 0.64

Table 5: Association between Staphylococcus isolates and their pattern of growth

Species Growth Total
Mixed Pure

Staph aureus 13 (43.3%) 17 (56.7%) 30 (100%)

Staph chromogenes 2 (20%) 8 (80%) 10 (100%)

Staph hyicus 4 (40%) 6 (60%) 10 (100%)

Other Staph 8 (50%) 8 (50%) 16 (100%)

Total 27 (40.9%) 39 (59.1) 66 (100%)

Chi-square =2.43, df =3, p=0.49

Tn this study the Staph. aureus was the most attributed to the survival of this bacterium in

isolated organism 30(23.8%). This could be ~ Yariety of environments and to its highly
infective property to udder. This result was in
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agreement to Adlan et al., (1980); Mamoun
and Bakhiet (1992), who reported that Staph.
aureus 1s the most frequently isolated udder
pathogen. Moreover, Abdel Gadir et al,
(2001), mentioned that Staphylococci were
found to constitute the main causes of
mastitis which in line with our results in this
study. E. coli, Kleb. pneumonia and
Enterobacter spp. are recognized as the most
common coliform in bovine mastitis
(Bannerman et al., 2003). However, in
another study, Staph. aureus represent only
10- 12% of all clinical mastitis (Tenhagen et
al., 2009). In this study the prevalence of
Streptococcus isolates was found to be
22(17.5%). This could be attributed to the
contagious nature of the Streptococci, so its
infection is distributed within the farm
quickly. This result was in agreement to the
finding of Suheir et al, (2005) who have
reported low prevalence rate of bovine
mastitis compared to our results and could be
attributed to the type of animal husbandry.
The 1isolation of Kleb. preumonia,
Enterococcus spp., E. coli and Enterobacter
spp. could be due to poor or absence of
hygiene. This result was supported by Sudhan
et al., (2005) who reported that the high
incidence of Klebsiella spp. in bovine
mastitis was due to poor hygienic conditions.
The recovery of Bacillus spp. in this study
could be attributed to the failure of sanitary
program which help in the elimination of the
causative agents. This suggestion was
supported by the statement of Quinn et al,
(1994) who mentioned that Bacillus cereus
and coliform bacteria are frequently isolated
from milk specimens of clinically mastitis
cows. These results collectively support our
results in this study. The detection of
Actinomyces bovis mastitis milk in this study
was in agreement to Quinn et al., (1994) who
mentioned that this bacterium among a rarely
Gram- positive rod — shaped causing bovine
mastitis. A number of pathogenic bacteria of
public health concern were isolated in this

study. Further epidemiological studies on the
occurrence of mastitis and its associated
predisposing and environmental factors are
needed to adopt the suitable control
measures. Sanitation and hygienic standards
should be adopted to avoid the contamination
at the site of production. Practices of hygienic
procedure in dairy farm such as close
attention to milking hygiene, the culling of
chronically-infected cows, good housing
management and effective dairy cattle
nutrition to promote good cow health are
essential in helping to reduce herd mastitis
levels.

Acknowledgements

The authors wish to thank the director of the
Central Veterinary Research Laboratory for
giving the chance to conduct this study in
CVRL and the staff of the Department of
Bacteriology for their technical support.

References

Abdel Gadir, A.E. (2001). Susceptibility of
Corynebacterium spp. Responsible for
Bovine Mastitis Against Commonly
Used Antibiotics in Kuku dairy
Farms, Sudan Msc. Thesis, Faculty of
Veterinary Medicine, University of
Khartoum, Sudan.

Adlan, A.M.; Shommein, A.M. and El min,
E.D.M. (1980). A survey of bovine
mastitis in four dairy farms in the
Sudan. Sudan Journal of Veterinary
Science Animal Husbandry, 2: 37-40.

Ahmed, E. M. (2014). Aerobic Bacteria
Associated With Fasciloasis Bovine
Livers. M. Sc. Thesis. University of
Shagra, Kingdom of Saudi Arabia.

Esron, D.; Karimuebo, E.; Lughano, T.;
Kusiluka, R.H.; Melegela, Aglowisye,
M.; Kapaa, M.; Calvin, S. (2005).
Study on Mastitis, milk quality and
health risk associated with
Consumption of milk from pastoral
herds in Dodoma and
Morgoraregion, Tanzanian, Journal of
Veterinary Science. 6: 213-221.



SUST Journal of Agricultural and Veterinary Sciences (SJAVS)

Vol. 19 No.( 1)
ISSN: 1858 6775

June 2018

Barrow, G. I., Feltham, R. K. A. (1993).
Cowan & Steel’s Manual for the
Identification of Medical Bacteria.

Third edition. Reprint  (2003).
Cambridge University Press, UK. pp:
1-330

Bannerman, D. D., Paape, M. J.; Hare, W. R.

(2003). Increased level of LPS-
binding protein in bovine blood and
milk following bacterial
lipopolysaccharide challenge.
Journal of Dairy Sciences. 86:3128-
3137.

Bradley, A. J. and Green, M.J.

(2002).Veterinary Journal Review,
164 (2); 116-128.

Bar, D.; Tauter, L.W.; Bennett, G.; Gonzalez,
R.W.; Hertl, J.A.; Schukken, Y. H.;
Schulte, H.F.; Welcome, F.L. and
Grohn, Y.T. (2008). The cost of
generic clinical mastitis in dairy cows
as estimated by using dynamic
programming. Journal of Dairy
Science, 91: 2205-2214.

Dudko, P.; Kostro, K.; Kurpisz, M. (2010).
Adaptation of Microstix®-Candida
Slide-test for diagnosis of bovine
mastitis due to anascogenic yeasts.
Acta. Vet. Brno; 79:113-20.

Ferguson, J. D; Azzaro, G.; Gambina, M.;
Licitra, G. (2007). Prevalence of
mastitis pathogens in Ragusa Sicily,
from 2000 to 2006)0. Journal of
Dairy Science. 90: 5798-5913.

Halasa, T.; Huips, K.; Osteras, O.
Hogeveen, H. (2007). Economic
effects of bovine mastitis and mastitis
management: A4 review Veterinary
Quarterly 29 (1): 18-31.

Ibtisam, A. M.; Elzubair, E. M., Kutzer, P
and El- Owni, O. A. O. (2006).
Frequencies and antibiotics
susceptibility pattern of bacteria
causing mastitis among cows and
their environment in Khartoum State.

Research Journal of Microbiology. 1:
101-109.

Losinger, W. C. (2005). Economic impacts of
reduced milk production associated
with an increase in bulk-tank somatic
cell count US dairies. Journal of
Animal Veterinary Medicine
Association. 226: 1652-1658.

Mamoun, LE. and Bakhiet, M.R.
(1992).Bovine Staphylococcal
mastitis in the Sudan. Sudan Journal
of Veterinary Science and Animal
Husbandry. 31(1)62-64.

Quinn, P.J.; Carter, M.E.; Markey, B. and
Carter, G.R. (2004). Clinical
Veterinary =~ Microbiology. — Mosby
Publishing, London, pp: 43 (55): 327-
344.

Radostits, O.M.; Gay, C.C.; Blood, D.C. and
Hinchkliff, K.W. (2000). A Text
Book of Veterinary Medicine. 9th
Ed., W.B. Saunders, New York, pp:
563-618.

Seegers, H.; Fourichon, C.; Beaudeqm, F.
(2003). Production effects related to
mastitis and mastitis economics in
dairy cattle  herds.  Veterinary
Research: 34: 475-491.

Sharma, H., Maiti, S.K. and Sharma, K.K.
(2007). Prevalence, aetiology and
antibiogram of microganisms
associated with subclinical mastitis in
buffaloes in  Chattisgrah  State.
International  Journal of  Dairy
Science. 2:145:151.

Schukken, Y. H.; Genzalez, R. N.; Tikofsky,
L. L.; Schulte, H. F.; Santisteban, C.;
Welcome, F. L.; Bennett, G. J;
Zurakowski. M. J. and Zadoks. R. N.
(2009). CNS mastitis nothing to
worry about. Vet. 134(1-2): 9-14.

Suheir, .A.I; Salem, M. O; Yassin, T. E. M.
(2005). Bacteria, Mycoplasma and
fungi associated with
sub-clinical mastitis in camel. The



SUST Journal of Agricultural and Veterinary Sciences (SJAVS) June 2018
Vol. 19 No.( 1)
ISSN: 1858 6775

pathogens in milk samples of dairy
cows with clinical mastitis and in
heifers at first parturition. Journal of

Sudan  journal — of  Veterinary
Research. 20: 23-31.
Sudhan, N.A.; Singh, R.; Singh, M. and

Soudan, J. S. (2005). Studies on
prevalence, etiology and diagnosis of
sub clinical mastitis among cross bred

cows. Indian Journal of Animal
Research, 39: 127-130.

Dairy Research. 76(2): 179-187.

Watt, J. L.; Lowery, D. E.; Teel, J. F,;

Rossbach, S. (2000). Identification of
Corynebacterium bovis and other
Corynebaterium spp. isolated from

Tenhagen, B. A.; Hansen, L.; Reinecke, A.;
Heuwieser, W. (2009). Prevalence of

mammary glands. Journal of Dairy
Science. 83: 2373-2379.

Olageall/ash AN AN g A BN B gl clilgally Ao el L sy
il g jseaie @ilall dana ¢ Jma S A Oy 2aaa A g

A gl 59 AN B 5y . L
Al Eigall) sema L

saliiuad)

ALl il a5 il ) cindl L o sl 3 ) gl a6 3 Aalgd) JSWEA (e gl Cilgal) g
& 30 pany & Al 5l sda iy el Canal) 13d LAlle Aty (el 2 g DU sadl elad) (g ddlide (Bhalie by )
e g Al all sda 8 Y1 g el el el LS e (i ash Al AN 85 sl gLl
ALl ¢ e 1 YIS Lgny 555 OIS glall (3 Adhaiay QLT &l 30 e pasalls Abias S e 0l e 150 23
A aSl Y g el eda (il & L1015 sibe ) 2013 Jisd e ol B i pea 5 Ll g il SO
Ln 50 (% '9.4) .00 lgie cuilS g die 150 Alen (o duia pan L€ 126 e 5 L Apagiil) el Gk Hlasiuly
Sl i e Y g jeall S i€y L kb (% .4) 3 Lai Al dasal Alls (% 8.2) 135 Alall daal
GlS L) 4 aul g bl dilas Dl e Coea ) 4SSN il ANS ey .(13.2) 57 Ao siiall
aslall Ailiaay) dojall dlaul sy Wgjal & Aglasyl <Yl . Gad dd sl o ADELU a
Al Al Al by Jias e L ).05 AN 6 siee e JB o) (sl W liel Kg .20 5 )aal (IPSS) duelaayl
&5 ol K (0.49 P3 df1.68 S8 poe pis oaliad) Gl Juae on bilas) Lldl (Ko 4Dl gl 2 g
P3 df. 243 8 m e mis pacbad )b gai Gaiy Adliaall dp0gfiall <l ) Sl Y 5 jra ( ADle (o) Adaadla
S ol e fa Gladl lang IS8 Al dia jed) LSl (e de seae e oo dulall oda ciiS L (1.04
gl A5l Gt ae kel Alladll 2 gall clabiadll sl Al )l cuadf g puall cilgill Alias JE) (e Cian
coaall Ggan e i bee calad) dulee o)



