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ABSTRACT

A total of 112 quarter milk samples (QMS) were collected from cows and subjected to
California Mastitis Test (CMT) for detection of subclinical mastitis where 85.71% of
examined quarter’s milk samples reacted positively to CMT. Somatic cell count (SCC) was
measured and showed that,the mean standard error of SCC was (548.13 x103+24.96)
cells/ ml of examined quarter milk samples. Staphylococcus aureus was isolated from 40.62%
of positive CMT bovine QMS. Antagonistic activity of probiotic lactobacilli (Lactobacillus
acidophilus and Lactobacillus plantarum) against S. aureus isolated from bovine mastitis.
Cell Free Supernatant (CFS) of probiotic lactobacilli in well diffusion method had inhibitory
effect. The effect of L. acidophilus on 20 isolated S. aureus strains was 2strains (10%) gave
(++++), 2 strains (10%) gave (+++), 6 strains (30%) gave (++) and 10 strains (50%) gave (+)
and the effect of L. plantarum was, 2 strain (10%) gave (+++), 8 strains (40%) gave (++) and
10strains (50%) gave (+). The effect of lactobacilli in co-aggregation method showed that, the
high co-aggregation percentage of L. acidophilus and L. plantarumon 20 strains of S. aureus
was 94.63% and 94.61% respectively the effect of L. acidophilus on 20 isolated S. aureus
strains by modified double layer was 4 strains (20%) gave (+++),7 strains (35%) gave (++)
and 9 strains (45%) gave (+) and the effect of L. plantarumwas, 2 strain (10%) gave (+++), 5
strains (25%) gave (++) and 13strains (65%) gave(+).

INTRODUCTION

Mastitis is the most prevalent affection in dairy herds world-wide and it is responsible for
several loses as decreased milk production and if the case was not treated it would affect the
next lactation season (Seegers et al, 2003).Mastitis may also affect the composition of
produced milk. However, the severity of the induced changes depends mainly on the causing
agent and the inflammatory response (Duffield, 2000; Fetrow et al.,2000 and Pydrili, 2003).
Regarding its effect on public health, mastitis has a vital importance as it is associated with

many zoonotic diseases that are transmitted through (APHA, 1993).
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The California Mastitis Test (CMT) has an important role in the dairy herd monitoring
programs as a simple, inexpensive and rapid screening test to detect cows with intramammary
infections (IMI) that are caused by major pathogens (Sargeant et al, 2001). When CMT is
being regularly performed as a control measure, significant lower risks of subclinical mastitis
were being observed (Busato et al., 2000).

Somatic Cell Counts (SCC) are used as an international standard used to measure milk quality.
During mastitis the major increase is in SCC. Responses to major pathogens varies from cow
to other however, it is not possible to differentiate between the types of pathogens by SCC
alone (Harmon, 1994 and Khalil, 2007). Schukken et al., (2003) stated that SCC can be
used for monitoring udder health and milk quality. Meanwhile Haas et al., (2004) estimated
the association between pathogen-specific cases of clinical mastitis (CM) and somatic cell
count (SCC) patterns based on deviations from the typical curve for SCC during lactation and
compared with associations between pathogen-specific CM and lactation average SCC.

In dairy animals, S. aureus still remains one of the most significant organisms associated with
clinical and subclinical bovine mastitis worldwide (Saei et al., 2009; Luini et al., 2015;
Carfora et al., 2016; Singh et al., 2016).

In spite of increasing frequency of isolation of coagulase-negative staphylococci (CNS) from
the bovine mammary glands, coagulase-positive S. aureus is still recognized worldwide as a
major pathogen causing subclinical intramammary infection in dairy cows (Turutoglu
et al.,,2002). Burvenich et al., (2003) investigated the major causes of mastitis. They stated
that intramammary infections of dairy cows with Gram-positive bacteria such as S. aureus
cause sever production losses that were induced by an increase in somatic cell count
(El-Sayed et al., 2006; El - Zubeir and El - Owni, 2006; Amir and Tanveer, 2007).
Probiotics administration is considered an alternative method for the prevention and treatment
of infection. So preventive treatment with probiotic would decrease antibiotic usage.
Probiotics does not cause negative influence on normal gut microflora (Serikbayeva et al.,
2005 and Reid ez al, 2006) and provides ‘healthy bacteria’ including Lactobacillus
acidophilus strains. Probiotic lactobacilli have great potential to produce antimicrobial
compounds that inhibit and control pathogenic bacteria (ShirleyandJean, 2010).

Food and Agriculture Organization of the United Nations (FAO) and the World Health
Organization (WHO) have stated that, the use of probiotic foods provide health benefits and
strains are safe (FAO/WHO, 2001).
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The objective of this study is to screene the antagonistic properties of some probiotic strains
against the most prevalent bacteria in bovine subclinical mastitis. The investigation was
conducted through four phases:

Phase I: Applying California Mastitis Test (CMT) on collected milk samples from healthy
and subclinical mastitic cows.

Phase II: Laboratory measurement of somatic cells by means of Milk Scan Apparatus (Milk
Soma Counter).

Phase III: Bacteriological examination of milk samples and biochemical identification of
S. aureus.

Phase IV: Evaluation of the antagonistic effect of some probiotic strains (L. acidophilus and
L. plantarumss. plantarum) against mastitic associated pathogen; S. aureus using well

diffusion method, co-aggregation method and modified double layer method.

MATERIAL AND METHODS

Samples for California Mastitis Test (CMT):

A total number of 112 quarter milk samples were collected from 30 apparently healthy
Holstein Friesian lactating cows with apparently healthy udder after washing the udder, teats
and hands of the veterinarian with running water and soap. Then the area was dried with clean
towel. The udder, teats, tester hands were then disinfected by alcohol 70% to insure that there
is no external contamination (Kerro-Dego and Tareke, 2003). The first strips of milk were
discarded, and then fifty ml. samples of milk were collected from each quarter.

All collected samples were subjected to California Mastitis Test (CMT) (Schalm and
Noorlander,1957) and positive quarter milk samples for CMT were examined for somatic
cell count (SCC) by means of milk scan apparatus (Zecconi et al., 2002), as well as for
bacteriological examination to determine the main causative organisms of subclinical mastitis
(Koneman et al.,1992). Quarter milk samples were incubated for 18-24 hr at 37°C then
centrifuged at 3000 rpm for 20 minutes.The cream and supernatant were discarded and a loop
full was taken from milk sediment then cultivated on the surfaces of Baird-Parker medium
and Sheep blood agar (Quinn et al, 1994 and 2002). The plates were incubated at 37°C for
24 - 48 hours. Purified isolates of S. aureus Gram's positive were subjected to further
identification morphologically and thermostable nuclease and coagulase detection according

to Lancette and Tatini, (1993). Further biochemical identification was carried out according
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to Collee et al., (1996) and Koneman ef al., (1992) then Polymerase chain reaction (PCR)

was carried out.

Strains used of probiotics:

Two types of probiotic were used. These strains were obtained from microbiological resources center
(Cairo MIRCEN), Faculty of Agriculture Ain Shams University. The two strains are; Lactobacillus
acidophilus (DSM 20079) and Lactobacillus plantarum ss. plantarum (DSM 20174). The two strains
were examined and confirmed.

Identification and purification of Lactobacillus:

Lactobacillus spp. were identified on the basis of Gram staining, catalase growth on de Mann
Rogosa and Sharpe (MRS) broth

Preparation of cell free supernatant:

Cell Free Supernatant (CFS) was prepared by, each probiotic Lactobacillus was cultivated in
MRS broth for 24 h at 37°C. CFS was obtained by centrifuging then filtration through a 0.2
um pore size filter (Nowroozi et al.2004).Inhibitory activity of CFS of probiotic lactobacilli
was determined by well diffusion method according to Anas et al.,(2008).Co-aggregation
method was done according to Svetoslav et al.,(2009). Modified double layer method
according to Tagg and McGiven, (1971).

RESULTS
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Fig. (1): The frequency distribution of Mastitis in QMSusing CMT.
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Fig. (2): Illustration of subclinical mastitis scores by using CMT.
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Fig. (3): Frequency distribution of SCC in examined QMS (No. = 96).
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Fig. (4): Prevalence of Gram-positive cocci in the examined QMS.
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Fig. (5): Results of isolates according to hemolytic activity.
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Fig. (6): Prevalence of S .aureus isolates of Gram-positive cocci.

Agarose gel electrophoresis showing amplification of 638 bp. fragment of clfA gene of

Staphylococcus aureus. Lane (1): DNA ladder (1000 bp.) Lane (2): control positive Lane

(3-7): samples Lane 8: negative control
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(Table 1): The inhibitory effect of probiotic Lactobacillus acidophilus and Lactobacillus

plantarum ss. Plantarum against BM S. aureus

Inhibition zone diameter (mm)

Inhibition zone diameter

. . Co-aggregation % mm
S ‘Ell\;[e s by well diffusion method sgreg by mo diﬁg d do)uble layer
L. acidopillus | L. plantarum | L. acidopillus | L. plantarum | L. acidopillus | L. plantarum
1 ++ + ++ ++ ++ ++
2 + + 92.93 71.77 ++ +
3 + ++ 75.39 85.42 + ++
4 +++ ++ 94.63 92.94 +++ ++
5 + ++ 90.96 94.26 +++ +
6 ++++ +++ 78.10 69.49 +++ +++
7 ++ ++ 91.88 64.91 + +
8 + + 93.94 82.86 ++ +
9 ++ + 90.50 91.59 + +
10 + + 71.20 93.44 ++ +++
11 + ++ 67.72 73.27 + +
12 ++ + 81.53 83.84 + +
13 ++ +++ 70.91 92.52 ++ +
14 + + 83.20 76.17 ++ +
15 + + 95.25 84.71 + +
16 +H++ ++ 90.13 91.72 + ++
17 + + 89.20 94.29 ++ +
18 +++ ++ 74.52 77.63 +++ ++
19 ++ + 87.47 94.61 + +
20 + ++ 80.31 74.44 + +

Diameter of inhibition zone (mm):21-22= ++++; 19-20= +++; 17-18= ++; 15-16=+

DISCUSSION

Subclinical mastitis is considered to be most vital importance to the public health due to its

association with manyzoonotic diseases in which the milk mayact as a vehiclefor transmission

of infectious agents (Guillemette et al., 1996). More attention has been focused for the

diagnosis of subclinical mastitis. The application of screening tests lead to earlier detection of

subclinically infected quarter and as an aid in the selection of dairy animals either for

production or therapy (Zaki et al, 2008).
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CMT has a useful role in dairy herd monitoring programs as a screening test and widely used
diagnostic tool to detect cows with Intra-mammary infection (IMI) caused by major
pathogens (Brito et al., 1997; Sargeant et al., 2001and Kivaria et al., 2006).

Our study revealed that, the prevalence of subclinical mastitis in 112 quarter milk samples
collected from lactating cows of CMT was 96 (85.71%) of apparently normal quarter milk
samples reacted positively to CMT while 16 (14.29 %) of examined quarter milk samples
reacted negatively.

The level of subclinical mastitis is due to a number of factors which include the level of
hygieneduring and after milking,aswell asnutritionalstatus oftheanimals(AbdEl-Fatah, 2001).
Nearly similar findings were obtained by Mulei, (2000) and Dego and Tareke (2003) while
higher results were obtained by Kivaria ez al. (2004, 2006). Lower findings were recorded
by Karimuribo et al.,(2005) and Sori et al,(2005) and Tyagi et al.,(2013). This lower
finding reflects the good hygienic measures of these farms.

Consulting the results of the severity of subclinical mastitis in 96 quarter milk samples, it is
evident that, score (+), score (++) and score (+++) constituted 15.62%, 37.50% and 46.88 %
of examined samples respectively.

Nearly similar results were obtained by Abebe et al.,(2010); Bedane et al.,(2012) and
Fosgate et al., (2013). Lower percentages were recorded by Lakew ef al.,(2009) and Sarker
et al., (2013); while higher results were recorded by Vianni and Nadder-Filho (1990) and
Kivaria et al., (2006).

The obtained results showed that, the minimum, the maximum and the mean + S.E. of SCC
were (178x10°), (984x10%) and (548.13 x10°+24.96) cells / ml of the examined quarter milk
samples respectively.

The highest frequency distribution of SCC was (39.58%) samples lied in the range between
25 x 10* — <50 x 10%cells/ml and 75% 10*— <10 x 10°cells/ml; the lowest one was (8.34%)
samples which lied in the range between 50 x 10*— <75x 10%cells/ml; 12.50% of samples lied
in less than< 25 x 10%cells/ml. These findings agree with those reported by Khalil, (2007)
and Abd-El Fatah, (2004).

From the obtained results, it is clear that SCC is considered to be an important parameter for
assessing mammary health status in lactating animals.Thus SCC in bovine mammary gland
secretions was analyzed to measure the degree of inflammation. In this concern, the bovine

subclinical mastitis is characterized by an increased SCC, and is generally used as diagnostic
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criterion to identify subclinical infected cows. As well as SCC proved to be a useful tool for
monitoring the existence of problem infection, but it must be complemented with
bacteriologic culture of milk (Paape et al., 2000 and Park et al., 2007).

The results given illustrated that Gram-positive cocci was isolated from 86.46% of examined
positive CMT quarter milk samples. While the given results cleared that S. aureus was
identified as 46.99 % of these isolates. The prevalence of S. aureus was 40.62% of positive
CMT bovine quarter milk samples. The present results agree with a certain extent with those
reported by Jian-ping et al, (2009) and Shekhan, ez al. (2011).

Lower prevalence of S. aureus was reported by Merk et al., (2010); Giannatale et al., (2011)
and Persson ef al, (2011). In several other studies, higher prevalence for S. aureus was
found by Rall et al., (2008); Ateba et al., (2010); Cheng ef al., (2010) and Olde Riekerink
et al., (2010).

The present study proved that 39.76% % of suspected S. aureus strains isolated from bovine
milk had B-hemolytic activity on blood agar and 60.24% non-hemolytic.

Higher results of f hemolytic activity was recorded by Tyagi ef al. (2013) whom reported that
on blood agar, 48 (70.58 %) isolates showed - hemolysis. Such result disagrees with those of
the present study and disagreed with Arshad et al., (2006) whom found that all S. aureus
isolates were B-hemolytic.

Detection of clumping factor A coagulase gene by PCR was carried out in all different
S. aureus isolates of the study, all of them showed expression of clfAgene. From the obtained
results of clfAgene PCR amplification of (638 bp product) fragment of clfAgene of S. aureus,
Lane(1):DNAladder(1000 bp.) Lane (2):control positive Lane (3-7):samples,Lane 8: negative
control. The present study showed that, the antibacterial effect of cell free supernatant (CFS)
of probiotic lactobacilli by well diffusion method on 20 strains of bovine mastitis S. aureus
(BMS). It was clear from the obtained results that, the effect of L. acidophilus on 20 isolated
S .aureus strains was, 2 strain (10%) gave (++++), 2 strains (10%) gave (+++), 6 strains
(30%) gave (++) and 10 strains (50%) gave (+). It was also cleared from the obtained results
that, the effect of L. plantarumss. plantarum on 20 isolated S. aureus strains was, 2 strain
(10%) gave (+++), 8 strains (40%) gave (++) and 10 strains (50%) gave (+).

The obtained results agreed with those of Soleimani ez al. (2010) who admitted all used
probiotic lactobacilli have an antagonistic activity against S. aureus. On the other hand the

obtained result agrees with Bilge and Sumru (2005) who announced that antimicrobial

636 | Gyt actmedrtosac 78 w0 2 627~ 677,207/




PROBIOTIC AND BOVINE MASTITIS ASSOCIATED .......

sub-stances produced by Lactobacillus have a great potential for inhibiting the growth of
pathogenic microorganisms.

The obtained results showed that, the antibacterial effect of probiotic lactobacilli by
co-aggregation method on 20 strains of bovine mastitis S .aureus (BMS). It was cleared from
the obtained results that, the high co-aggregation percentage of L. acidophilus on 20 isolated
S. aureus strains was 94.63%, while that obtained by L. plantarumss. plantarumon 20 isolated
S. aureus strains was 94.61%.

Our study showed that, the antibacterial effect of probiotic lactobacilli by modified double
layer method on 20 strains of bovine mastitis S. aureus (BMS) on 20 strains of bovine
mastitis S. aureus (BMS). It was cleared from the obtained results that, the effect of
L. acidophilus on 20 isolated S .aureus strains was, 4 strains (20%) gave (+++), 7 strains
(35%) gave (++) and 9 strains (45%) gave (+). It was cleared from the obtained results that,
the effect of L. plantarumss. plantarumon 20 isolated Staphylococcus aureus strains was, 2
strain (10%) gave (+++), 5 strains (25%) gave (++) and 13 strains (65%) gave (+). The given
results agree with those of Soleimani ez al. (2010) and Mami et al. (2008).

The data obtained are able to confirm the potential capacity of probiotics to inhibit selected
pathogens associated mastitis (S. aureus) and suggest that, the probiotic strains might be a

promising candidate for the development of new strategies of mastitis control in bovines.
REFERENCES

Abd El-Fatah, H.A.(2001): Microbial and other factors associated with bovine mastitis. Thesis,
M.V.Sc. (Microbiology) Fac. Vet. Med., Cairo University.

Abd El-Fatah,H.A.(2004):Bovine milk lactoferrin: Measurement, Characterization and Bacteriostatic
activity. Thesis, Ph.D. (Microbiology) Fac. Vet. Med. Cairo University.

Abebe, G.; Ike, A.C.; Siegmund-Schultze, M.; Mané-Bielfeldt, A. and Valle Zarate, A. (2010):
Prevalence of mastitis and Brucellosis in Cattle in Awassa and the pri-Urban Areas of toe
smaller towns. Zoonoses Public Health; 57(5):367-374.

American Public Health Association “APHA” (1993): Compendium of Methods for the
Microbiological examination of food. 14th ed, APHA, Washington D.C., USA.

Amir S. and Tanveer A. (2007): Prevalence of Severity of Mastitis in Buffaloes in District
Faisalabad (Pakistan). Journal of agriculture &social sciences 1813-2235/2007/03-1-34-36

Anas M., Jamal Eddine H., and Mebrouk K. (2008): Antimicrobial activity of Lactobacillus

species isolated from Algerian raw goat’s milk against Staphylococcus aureus. World J Dairy

7 opptactmed s Hune 79 we 2 627~ 677 /2079 637




Maha M. A. Hassan. et el

Food Sci.; 3:39 - 49.

Arshad, M.; Muhammad, G.; Siddique, M.; Ashraf, M. and Khan, H.A. (2006): Staphylococcal
mastitis in bovines and some properties of staphylococcal isolates. Pakistan Vet. J., 26 (1),20-22.

Ateba, C.N.; Mbewe, M.; Moneoang, M.S. and Bezuidenhout C.C. (2010): Antibiotic-resistant S.
aureus isolated from milk in the Mafikeng Area North West province South Africa. South
African J. of Science, 106 (11-12), 1 - 6.

Bedane, A.; Kasim, G.; Yohannis, T.; Habtamu, T.; Asseged, B. and Demelash, B. (2012): Study
on Prevalence and Risk Factors of Bovine Mastitis in Borana Pastoral and Agro-Pastoral
Settings of Yabello District, Borana Zone, Southern Ethiopia. American-Eurasian J. Agric. and
Environ. Sci., 12 (10): 1274-1281

Bilge, H.C. and Sumru, C. (2005): A Comparison of Two Methods Used for Measuring Antagonistic
Activity of Lactic Acid Bacteria. Pak. J. Nutr., 4 (4): 237-241.

Brito, J. R. F.; Caldeira,G. A. V.; Verneque, R. D. and Brito, M. A. V. P. E. (1997): Sensitivity
and specificity of the California Mastitis Test as a diagnostic tool for subclinical mastitis in
quarter somatic cell count estimation. Pesqui. Vet. Bras. 17:49-53.

Burvenich, C.; Van Merris, V.; Mehrzad, J.; Diez-Fraile, A. and Duchateau, L. (2003): Severity
of E. coli mastitis is mainly determined by cow factors. Vet. Res., 34: 521-564.

Busato, A.; Trachsel, P.; Schallibaum, M. and Blum, J. (2000): Udder health and risk factors for
subclinical mastitis in organic dairy farms in Switzerland.Prev. Vet. Med., 44 (3 - 4): 205 - 20.

Carfora, V.; Giacinti, G.; Sagrafoli, D.; Marri, N.; Giangolini, G.; Alba, P.; Feltrin, F.; Sorbara,
L.; Amoruso, R.; Caprioli, A.; Amatiste, S. and Battisti, A. (2016): Methicillin-resistant and
methicillin-susceptible Staphylococcus aureus in dairy sheep and in-contact humans: An
intra-farm study. J Dairy Sci. 99 (6):4251-8.

Cheng, D.R.; Zhu, S.Y.; Yin, Z.H.; Ding, W.W.; Mu, Z.X.; Su,Z.R.and Sun, H.C. (2010):
Prevalence of bacterial infection responsible for bovine mastitis. Afr. J. Microbiol. Res., 4 (11):
1110-1116.

Collee, J.G.; Fraser, A.G.; Marmion, B.P. and Simmons, A. (1996): Mackie and McCartney
practical medical microbiology. 14th Ed.

Duffield, T.F. (2000): Subclinical ketosis in lactating dairy cattle. Metabolic disorders of ruminants.
Vet. Clin. Amer. Food Anim. Practice. W.B. Saunders Company. Pheladelphia, PA., 16: 231.

El-Sayed A., Alber J., Limmler C., Abdulmawjood A., Zschock M. and Castafieda V.H. (2006):
Comparative sequence analysis of spa gene of S. aureus isolated from bovine mastitis:

characterization of an unusual spa gene variant. J. of Dairy Research, 73 (3), 322-327.

638 | Gt actmedrtosac 78 no 2 627~ 677,207/




PROBIOTIC AND BOVINE MASTITIS ASSOCIATED .......

El Zubeir, LE.M. and El Owni O.A.O. (2006): Seasonal Variation of Incidences and Etiological
Agents of Bovine Mastitis in Friesian Cattle in Sudan. Research Journal of Animal and
Veterinary Sciences, 1(1): 25 - 29.

FAO/WHO (2001): Health and Nutritional Properties of Probiotics in Food including Powder Milk
with Live Lactic Acid Bacteria. Report of a Joint FAO/WHO Expert Consultation on Evaluation
of Health and Nutritional Properties of Probiotics in food including Powder Milk with Live
Lactic Acid Bacteria. American Cordoba Park Hotel Cordoba, Argentina.

Fetrow, J.; Stewart, S.; Eiker, S.; Farnsworth, R. and Bey, R. (2000): Mastitis: An economic
consideration. National Mastitis Council Annual Meeting Proceedings, Pp. 3 - 47.

Fosgate, G.T.; Petzer, I.M.; and Karzis, J. (2013): Sensitivity and specificity of a hand-held milk
electrical conductivity meter compared to the California mastitis test for mastitis in dairy cattle.
Vet J.; 196 (1):98-102

Giannatale, E.D.; Prencipe,V.;Tonelli, A.;Marfoglia, C.and Migliorati,G.(2011): Characterisation
of S. aureus strains isolated from food for human consumption. Veterinaria Italiana, 47 (2):

165 -173.

Guillemette, J.; Bouchard, E. and Bigras Poulin, M. (1996): Mastitis and its control. Increase in
somatic cell count. Rroducteur de lait Quebecois, 166: 24 and 26 -27.

Haas, D.E.Y.; Veerkamp, R.F.; Barkema, H.W.; Grohn, Y.T. and Schukken, Y.H. (2004):
Associations between pathogen-specific cases of clinical mastitis and somatic cell count
patterns. Journal of dairy science, Vol. 87, (1), pp. 95 -105.

Harmon, R.J. (1994): Physiology of mastitis and factors affecting somatic cell counts.J. Dairy Sci.
77:2103.

Jian-ping, L.; Hai-Jian, Z.; Lin, Y.; Ting, H. and Song-Hua, H (2009): Prevalence, genetic
diversity, and antimicrobial susceptibility profiles of Staphylococcus aureus isolated from
bovine mastitis in Zhejiang Province, China. J Zhejiang Univ Sci B. 10 (10): 753 -760.

Karimuribo, E.; Kusiluka, L.; Mdegela, R.; Kapaga, A.; Sindato, C. and Kambarage, D. (2005):
Studies on mastitis, milk quality and health risks associated with consumption of milk from
pastoral herds in Dodoma and morogoro regions, Tanzania. J. Vet. Sci., 6 (3): 213 - 21

Kerro-Dego, O. and Tareke, F. (2003): Bovine mastitis in selected areas of southern Ethiopia. Trop.
Anim. Health Prod., 35 (3); 197-205.

Khalil, M.R.I. (2007): Screening tests for detection of subclinical mastitis milk. M.V.Sc. Thesis
(milk hygiene), Fac. Vet. Med.; Cairo University.

Kivaria, F.M.; Noordhuizen, J.P. and Kapaga, A.M. (2004): Risk Indicators Associated with

Subclinical Mastitis in Smallholder Dairy Cows in Tanzania. Tropical Animal health and

/i Gpptactmedstasae 79 wo 2 627~ 677/ 2079/ 639




Maha M. A. Hassan. et el

production Aug., Vol (36), No. (6):581-592.

Kivaria, F.M.; Noordhuizen, J.P. and Kapaga, A.M. (2006).Evaluation of the hygienic quality and
associated public health hazards of raw milk marketed by smallholder dairy producers in the
Dar es Salaam region, Tanzania. Trop. Anim. Health Prod. Apr; 38 (3):185 - 194.

Koneman, E.W.; Schrechenberger, P.C.; Allen, S.D.; Winn, W.C. and Janda, W.M. (1992):
Colour Atlas and Textbook of Diagnostic Microbiology. 4th Ed., winters, R. (Ed.), J.B.
Lippincott Company, Philadelphia.

Lakew, M.; Tolosa, T. and Tigre, W. (2009): Prevalence and major bacterial causes of bovine
mastitis in Asella, South Eastern Ethiopia. Trop. Anim. Health Prod.31, 3, 2009.

Lancette, G.A. and Tatini, S.R. (1993): S. aureus Ch. 33, Compendium of methods for the
Microbiological Examination of food. INC. 4th Ed., New York.

Luini, M.; Cremonesi, P.; Magro, G.; Bianchini, V.; Minozzi, G.; Castiglioni, B. and Piccinini, R.
(2015): Methicillin-resistant Staphylococcus aureus (MRSA) is associated with low within-herd
prevalence of intra-mammary infections in dairy cows: Genotyping of isolates. Vet Microbiol.
5; 178 (3 -4):270 - 4.

Mami, A.; Henni, J.E.; and Kihal, M. (2008): Antimicrobial Activity of Lactobacillus species
Isolated from Algerian Raw goat’s Milk against Staphylococcus aureus.

Mulei, C.M. (2000): Microorganisms associated with nonfunctional mammary gland quarters in dairy
cows in small scale farms in Kenya. Indian J. Anim. Sci., 70, (9): 897-898.

Moerk, T.; Kvitle, B.; Mathisen, T. and Jergensen, H.J. (2010): Bacteriological and molecular
investigations of S. aureus in dairy goats. Vet. Microbiol, 141 (1-2), 134 -141.

Nowroozi, J.; Mirzaii, M. and Norouzi, M. (2004): Study of Lactobacillus as probiotic bacteria.
Iranian Journal of Public Health 33 (2): 1-7.

Olde Riekerink, R.G.; Barkema, H.W.; Scholl, D.T.; Poole, D.E. and Kelton, D.F. (2010):
Management practices associated with the bulk-milk prevalence of S. aureus in Canadian dairy
farms. Prev. Vet. Med., 97 (1):20 - 28.

Paape, M.J.; Duenas, M.1.; Wattemann, R.P. and Douglass, L.W.(2000): Effects of intramammary
infection and parity on calf weaning weight and milk quality in beef cows. J. Anim. Sci., 78
(10): 2508-2514.

Park, Y.K.; Koo, H.C.; Kim, S.H.; Hwang, S.Y.; Jung, W.K.; Kim, J.M.; Shin, S.; Kim, R.T. and
Park Y.H. (2007): The analysis of milk components and pathogenic bacteria isolated from
bovine raw milk in Korea.J. Dairy Sci. 2007 Dec; 90 (12):5405 - 14

Persson, Y.; Nyman, A.K.andGronlund-Andersson, U. (2011): Etiology and antimicrobial
susceptibility of udder pathogens from cases of subclinical mastitis in dairy cows in Sweden.

Acta Vet. Scand., 8, 53 - 56.

640 | ;s Gpptactmed Fae 78 .00 2 627~ 677 /2079




PROBIOTIC AND BOVINE MASTITIS ASSOCIATED .......

Pyorili S. (2003): Indicators of inflammation in the diagnosis of mastitis. Vet Res. 34 (5):565-78.

Quinn, P.J.; Carter, ML.E.; Markey, B.K. and Carter, G.R. (1994): Staphylococcus species.
In: Clinical Veterinary Microbiolgy. Wolfe. Pp: 118-126.

Quinn, P. J.; Markey, B.K, Cartyer, M. E.; Donnelly, W.J.C.; and Leonard, F.C. (2002):
Veterinary microbiology and microbial diseases. Blackwell Science, UK.

Rall, V.L.M.; Vieira, F.P.; Rall, R.; Vieitis, R.L.; Fernandes, Jr A.; Candeias, J.M.G.; Cardoso,
K.F.G. and Arau’jo Jr J.P. (2008):PCR detection of staphylococcal enterotoxin genes in
S. aureus strains isolated from raw and pasteurized milk. Veterinary Microbiology, 132,408-413.

Reid, G.; Kim, S. O. and Kohler, G. A. (2006): Selecting, testing and understanding probiotic
microorganisms. FEMs Immunological Medicinal Microbiology, 46: 149-157.

Saei, H.D.; Ahmadi M.; Mardani, K. and Batavani, R.A. (2009): Molecular typing of S. aureus
isolated from bovine mastitis based on polymorphism of the coagulase gene in the north west of
Iran. Vet. Microbiol, 137 (1-2), 202-206.

Sargeant,J.M.; Lestie, K.E.; Shirly, J.E.; Pulkrabek, B. J. and Lim, G.H. (2001): Sensitivity and
specificity of somatic cell count and California mastitis test for identifying intramammary
infection in early lactation. J. Dairy Sci., 84 (9): 2018 -2024.

Sarker, S.C.; Parvin, M.S.; Rahman, A.K. and Islam, M.T. (2013): Prevalence and risk factors of
subclinical mastitis in lactating dairy cows in north and south regions of Bangladesh. Trop
Anim Health Prod

Schalm, W.L. and Noorlander, D.O. (1957): Experiments and observation leading to development
of the California mastitis test. JAVMA. 130: 199-207.

Schukken, Y.; Wilson, D.; Welcome, F.; Garrison-Tikofsky, L. and Gonzalez, R. (2003):
Monitoring udder health and milk quality using somatic cell counts. Vet. Res., 34 (5):579 -596.

Seegers, H; Fourichon, C. and Beaudeau, F. (2003): Production effects related to mastitis and
mastitis economics in dairy cattle herds. Vet. Res. 34 (5): 475-91.

Serikbayeva, A.; Konuspayeva, G.; Faye, B.; Loiseau, G.; Narmuratova, M. (2005): Probiotic
properties of a sour-milk product: shubat from the camel milk. Desertification combat and food
safety. IOS Press, p. 187-191.

Shekhan, M. L.; Al-Rodhan, M. A.; and AL-Janabi, J.K. (2011): Isolation and Identification of
Staphylococcus spp. from Bovine Mastitic milk and their Sensitivity to some Antibiotics at
Al-Qadissiya Province. AL-Qadisiya Journal of Vet. Med.Sci. Vol. /10 No. /2.

Shirley, J. C. and Jean, F. (2010): Quick Tips About Using Probiotics with Wildlife in Rehabilitation.
www.ewildagain.org.

Singh, N.; Singh, P. and Patel, R. K. (2016): Isolation and identification of bacterial organisms from

mastitic milk. Journal of Livestock Science 7: 46 - 48.

/- pptactmedsFuae 79 o 2 627~ 677/ 2079/ 641




Maha M. A. Hassan. et el

Soleimani, N.A.; Kermanshahi, R.K; Yakhchali, B. and Sattari, T.N. (2010): Antagonistic activity
of probiotic lactobacilli against Staphylococcus aureus isolated from bovine mastitis. African
Journal of Microbiology Research Vol. 4 (20), pp. 2169 -2173.

Sori, H.; Ademe, Z. and Sintayehu, A. (2005): Dairy Cattle Mastitis In and Around Sebeta, Ethiopia.
Intern J. Appl. Res. Vet. Med. Vol. 3, No. (4): 332-338.

Svetoslav, D.T.; Johan, W.; Von, M. (2009): Evaluation of Potential probiotic properties of
Enterococcus mundtii, its survival I Boza and in situ Bacterioc in Production. Food Technol.
Biotechnol., 47 (2): 178-191.

Tagg, J.R. and Mc Given, A.R. (1971): Assay system for bacteriocins.J. Appl.Microbiol.,21:943-949.

Turutoglu, H.; Mudul, S.; Pehlivanoglu, F. (2002): Antibiotic susceptibility and p-lactamase
prevalence for staphylococci isolated from bovine mastitic milk samples. Acta Vet, Beograd, 52,
337-344.

Tyagi, S.P.; Joshi, R.K. and Joshi, N. (2013): Characterization and antimicrobial sensitivity of
Staphylococcus aureus isolates from subclinical bovine mastitis. Journal of Animal Health and
Production, 1 (2), 20 -23.

Vianni, M. and Nadder-Filho,A.(1990): Variations in the physiochemical and cellular characteristics
of the milk of cows with subclinical mastitis. Cienc Vet. Jaboticabal, 4 (1): 8-9.

Zaki, M.S.; Sharaf, N.E.; Mostafa, S.0.; Fawzi, O.M and El - Batrawy, N. (2008): Effect of
subclinical mastitis on some biochemical and Clinicopathological parameters in Buffalo.
Ame.-Eur. J. Agric. and Environ. Sci., 3 (2):200 -204

Zecconi, A.; Casirani, G.; Binda, E. and Piccinini, R. (2002): The importance to assess the effects of
voluntary milking system on teat tissues, intermammary infections, and somatic cell counts. Dept.
Anim. Path.-Infect. Dis. Lab., University of Mailan. Delaval Hygine, Technology center, Tnaugual
Symposium, May 15-16, 2002.

642 | s pptactmed Fune 78 .00 2 627~ 677 /2079




PROBIOTIC AND BOVINE MASTITIS ASSOCIATED .......

Ad) duadl) b g all Gleills dnlaall dud el lig Sall 9 usigug

Olasls dana Glasbas cpiad ol o Gl g3 s usa ,dad) M i)l did g Omin (Ao Aas e
S Jaad) dga 4l

g ol Gl G se O e e I e 5 adlall JEY) (lakad i Lo gk (al a1 SS) (e g el Sledl) (e )
SRS Al s daaleaBY) JSLE I (e g 40 W) g iall 51 ol b A e s ) sa Y s pala il
paialy s all ¢ juall Gl (apais Jha a8 dalll) abeaY 1k dalil 8 dams Hiledl duudl
gl a) a8 el (g stiall s ySaall 5l ) g pall Gl ia sal Al Gl jSaall (e . ll ) (e 22l
Alell & pan LiBle Al a5 dpapall LAY dae (w5 s el juall g uall Cledl) (e CalSI L ) sadiSll s
gl

sl s pSaall Jadi Al g le st SISV L Sl dali o puall Gl (i el 4 Sl Glaall e i il
e g sl g Sl Caiiaiy J e a5 o)

(i) 5 5aldl Jelii ) PCR L sl iS5 aladinly aladioly oadll (oo giiall cog Seall ¥ 5 e Cisiaad o3
Caieail 2885 dag yu Ay LS OV Al Ll sl Gua OLY) o Gaal) oo Lia ) S s3a e
S Ay de ) cad) Sy b Sl g diall B Ay Ak L e ke aily Sl
e (53 sl g pSaall sai e (a U alaaly 53V 5 (palid gl iy 5ISY) (S g 550l

well Gl e ol sand (adisly 5 (3505 2 Adansl 53 (a2 (g2 580l) g pSaall gai Loyl laia (uld o
() Sl Ay %10 Ul Gjedal g anad angiie Gy e 20 e < al 5 diffusion method
G oSl gad Jandli jlage (bl a3 (4) ol dsuis %50 5 () Sl Aady 930 5 () Sl Ands %10
20 e <ual 5 well diffusion method Gk Ge a L Geliuly SV (S35 9 3 Aol g 8 (52 8ial)
Sl Ay %50y (+) ol Ay %40 5 () Sl Ay %10 Ll O jedal g anad 4 giie Dby e
Culi xS (+1) 5 a0 20 5 19 Llaiey Sl Jiad (++4) 522 5 21 )laiey Condis il (+4+++) oh Wl (+)
22 16 5 15 Jhiey Culli Jiad (4) 50e 18 5 17 haia

co- Givb oo sl Gl sSY Sisn g Adanl g a3 ol g pSuall gai anli laSe (uld o
co- 4 A el o)) il &jedal 5 4l a0 giie Gl Kie 20 e sl 5 aggregation method
Ol ISV (S 5 3 Aol 53 Al (o2 siial) g ySaall gai Tan e (Wl 25 94.63% (A aggregation
Slel o @l @ jedal g apad 4 gie @by K 20 e Cu a5 co-aggregation method Gk ce a0
94.61% » co-aggregation J! 43 yie dpus

modified b oo uls el ulisls Y (S g 3 Aol 53 (AN (53 gRiall g Saal) gai Tani laie Ll o
(FH+) i Aty 9020 Ul el 4pad 4 gie Sl Sie 20 e <ual 5 double layer method
a5 o dl) (g3 ghind) o pSaall sai TS jlae Gl a5 (4) Canl Ay %45 5 () i Ay %35

/- pptactmedsFuae 79 o 2 627~ 677/ 2079/ 643




Maha M. A. Hassan. et el

Gl S 20 e <wa) 5 modified double layer method b e a S Gabishy SV (S g0 g 3
Ll (4) Canls Auly %65 5 () Sl Ady 9025 5 () Cunlii Aoty %10 Ul O jedal g 4nad 4 flie
3 17 ey Caplis i3 () 5 ae 20 5 19 oy Sl Jind () 522 ) 21 ey i Jind (+H++) ol
2016 5 15 Dhtey G il (4) 540 18

Glabiaall Jlaxins Ga¥1 Jaad) (o N Galasd 5 5 Gl sand by iYL iy o Al pal) il 1yl
AL il gl Cledll (e Al e il sall 4655 2 0le 8 4 )

644 | fpptactmed Fusae 78 .00 2 627~ 677 /2079




