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ABSTRACT

The primary objective of this study was to estdibtiata on mastitis in Awassi Sheep in Al-Balga Rroe of
Jordan. Milk samples were collected from 260 lantpewes that selected randomly from eight flocks.
California Mastitis Test (CMT) gave result with 2#6ilk samples; 122 samples (55.5%) showed positive
CMT. Infection with some bacterial species was ciased with positive CMT. About 26% of the ewes
revealed clinical signs of mastitis. The highestpetage of bacterial count, which range from 3x20<3.0

10° cfu mL™ was founded in the milk samples. The most predantibacteria isolated we&aphylococcus
aureus, Streptococcus agalactiae, Sreptococcus spp.,Escherichia coli, Corynebacterium spp. andCoagulase
negative Staphylococci. Sensitivity tests were applied to different isethstrains., Gentamycim, Ampicillin
and Tetracycline were the most effective antimi@bhgents against the bacterial isolates.

Keywords: Awassi Sheep, Mastitis in Ewes, California Mastitest, Jordan

1. INTRODUCTION ruminates flocks worldwide (Las Heras al., 1999;
Corraleset al., 2004; Osmaret al., 2013). Current

Mastitis, similar to most livestock disease, igsutt of Knowledge of mastitis in small ruminants has been
the interaction between the host, pathogen andreviewed by some authors (Bergonier al., 2003;
environment, although stress and physical injuriesy Bergonier and Berthelot, 2003; Lafit al., 1998;
cause inflammation of mammary gland, infection by Contreraset al., 2007). The causative organisms of
invading bacteria or other microorganisms (fungiast) is  mastitis are categorized as major or minor path®gen
the primary cause of mastitis. It is the coursenaftiple (Harmon, 1994). The most common major pathogens
hazardous effects on human health and animal ptioduc  include Staphylococcus aureus, Streptococcus agalaciae,

This inflammation of the mammary gland (mastitss) i Coliforms andEnterococci, while other pathogens such as
known to be a complex and costly disease (Racdwettdl., Sreptococcus  p., Pseudomonas  aeruginosa,
1994) The disease is associated with a decreasdlkn =~ Mannheimia hemolytica, Corynebacteria, Coagalase
production, an increase of veterinary servicestrment, negative Saphylococci and Fungi, are considered to be
labour costs and culling (Fthenakis, 1994). Mastgione  minor pathogens which can produce Intramammary
of the most series economic and health problensmail Infection (IMI) in small ruminants, but occuran@aeas are
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lower (Contreraset al., 2007). In Asia bovine major gelling reaction between the nucleic acid of thdsce
mastitis causing organisms aSaphylococcus aureus, and a detergent reagent. The CMT was chosen in
Sreptococci, E. Coli., Corynebacterium sppand kiebsiella several investigation because it is more perfect,
spp., but recent reports indecating the changergtfrom efficient and reliable than other field and cherhiests
Saphylococcus aureus to Coagulase  Negative for diagnosis of subclinical mastitis (Dingwedt al.,
Saphylococci (Sharmeet al., 2012). 2003; Sargeantt al., 2001; Sharmat al., 2011,

In North Greece, clinical mastitis of ovine was Osman et al., 2013). CMT score 0 was taken as
recorded in 11.4% of ewes examined. Mycoplasma sppnegative, while CMT socres trace, 1+, 2+ and 3+ewer
and Saphylococcus aureus were the important considered positive. All milk samples irrespectigé
pathogens, as they were isolated from 45.9 and 38.CMT result was bacteriologically examined. For
percent respectively of mammary secretions samplesdetermination the total bacterial count, a volurié.d
while other microorganism were isolated at a lovege mL of each milk sample was spread on Plate Coumir Ag
(Fthenakis and Jones, 1990). The annual incidefice o(Oxoid); plates were incubated at 37°C 24 h anah the
clinical mastitis in small ruminants is generalywler  developing colonies were counted. Direct streakiag
they 5%, but this incidence can increase spordgical done on duplicate 7% sheep blood agar and Macconkey
(Contreraset al., 2007). The prevalence of subclinical agar plates; plates were incubated aerobically and
mastitis has been estimated at 5-30% or even higheanaerobically using Gas Pack System at 37°C and
(Bergonier and Berthelot 2003; Contreehal., 2003). examined after 24 and 48 h. Bacteriological

In Egypt coagulase-negativ&aphylococci were  examinations were carried out following standard
isolated from the examined subclinical mastiticeghe methods (Quinnet al., 1994; Searset al., 1993).
and goats with percentages of 50 and 55.6% respécti  Presumptive identification of bacterial isolatedswaade

(El-Jakeest al., 2013). » . based on colony morphological features, Gram-stain
In Jordan there are about 2.4 million Awassi sheep.reaction, hemolytic characteristic and a catalase t
The good adaptability of this breed to semi-drynelte Saphylococci and Micrococci were identified based

encouraged sheep farmers to raise this breed @ador on their growth characteristics on mannitol saltrag
This breed is raised for meat, milk and wool prd@twc  coagulase production, catalase and oxidase test.
As Jordan lacks reliable information concerning the Streptococci were evaluated according to CAMP
approporiate treatment of mastitis and due to thereaction, growth characteristics on Edward’s medium
unregulated use of veterinary drugs, the objedtivihis hydrolysis of esculin, sodium hippurate, catalase
study to isolate and identify the major udder pgéms  production and sugar fermentation tests. Gram-negat
and to determine the incidence of clinical and $olal isolates were subcultured on MacConkey agar and
mastitis in ewes, a further objective was to debeenthe further tested using Triple Sugar Iron (TSI) agaxrgid),
susceptibility of these bacteria to 6 antimicroligents  the IMVIC test (indol, methyl red, Voges-Proskueda

that are or have been commonly used in Jordan. citrate utilizing test), urea, lysine and ornithine
decarboxylase and oxidase reactions.
2. MATERIALSAND METHODS Sensitivity tests were carried out by using Muller-

Hinton Agar (oxoid) and susceptibility discs (oxpitb

This study was conducted during the year 2012 andcest the susceptibility of the isolates to somebiutics,
2013. Milk samples were collected from 260 lac@tin 10 pg Ampicillin, 10 ug Gentamycin, 10 IU Penigilli
ewes that selected randomly from eight flocks in Al 30 pg Tetracycline, 30 pg Neomycin and 25 pg
Balga province. All udders were subjected to chhic Suylfamethoxazole.
examinations such as swelling and presence offlesio All statistical analyses were performed using
anatomical malformation. Clinical mastitis was defi SAS/STAT Version 9.2 SAS (Institute Inc., Cary, NC)
by the presence of abnormal udder secretions (clotsand Analysis of Variance (ANOVA) was conducted by
flakes, or abnormalities in color or consistencyJda the PROC GLIMMIX procedure.
detection of mastitis pathogens by bacteriological

culture, whereas subclinical mastitis was recoghiag 3. RESULTS
apparently normal milk and increase in leukocytents
as evidenced by California Mastitis Test (CMT) aad Two hundred twenty milk samples out of 260

positive culture result. CMT was used to give an collected from individual ewes were scored by théTC
indication of the number of somatic cells, it baspdn a  technique, Ewes with signs of inflamed udders had a

////4 Science Publications 117 AJAVS



Azmi D. Hawariet al. / American Journal of Animal and Veterinary Scies 9 (2): 116-121, 2014

mean lactation of about three months. About onettiou Table 3 shows the percentage of ewes milk samples
(26%) of the ewes had clinical signs of mastitis. that included in two different bacterial countsvafious
Table 1 shows the relationship between positive and organisms. The total bacterial count range foredét
negative CMT scores and the percentages of ewds mil bacteria infecting ewes udder was most commonly
samples of different bacterial counts. The positwel 3.0x10° to 3.0x10° rather than >3X10° cfu mL™L. The
negative samples distributed in three differenttérzal most frequent bacterial flora from different ewesrez
count ranges namely <3<!D(_)2, 3.0<10% to <3.0<10° and Saphylococcus — aureus, Streptococcus — agalactiae,
>3-(_)’f103 cfu mL™, the highest percentage of CMT grentococcus  spp., E.  Coli, coagulase-negative
positive samples (60.3) Was_lfounq in the range of giaphylococciCorynebactenium spp. and Pseudomonas
3.00° to <3.040° cfu mL™, while the highest aeruginose. Five other aerobic bacteria were isdlat
percentage of CMT negative samples (6%5) was found, ..t was isolated from two samples.
in the tota_l b"’?Cte”_a.' count of <00 cfu mL™. . Table 4 shows the result of sensitivity tests of
Bacteria identified and percentage of ewe milk organisms isolated bacteria to antibiotics. Thevitro

samples with different CMT scores were illustrafed L . L
Table 2. This indicates the relationship between specific suscepnblht_y testing of bacterial |solat_es sholeat t_he_z_
gnost effective drugs were Gentamycin and Ampicillin

organisms, which mostly are the causative agent o _ -

mastitis and the respective percentage of sampigs w 1€ less effective drug was penicillin. o
negative and positive CMT. The bacter@aphylococcus Table5 shows_analyss of variance for six antibiotics
aureus, Streptococcus agalactiae and Sreptococcus spp.)  @nd twelve bacteria.
showed the highest percentages for positve CM€; th 3 1 gatigtical Analysis

bacteria Corynebacterium pyogenes, Corynebaterium

pseudotuberculosis, Pseudomonas  aeruginosa  and The analysis of variance for antibiotics sensijivit
Brucella melitensis) showed only positive CMT; while the shows that there are significant differences betwee
bacteria Pagteuredlla multocida and Mannheimia antibiotics treatment at §0.1). Meanwhile, there are no
haemolytica) showed only negative CMT. significant differences between isolated bacteria.

Table 1. The relationship between positive and negative Cdddres and the percentages of ewes milk sampléd#fefent
bacterial counts

Percentage of samples within the total bactedaht range

CMT score No. of samples <D0 3.0x10% to <3.0x1C° >3.0x10°
Positive 122 25.2 60.3 14.5
Negative 98 65.5 29.2 5.3

Table 2. Bacteria identified and percentage of ewes milkgaswith different CMT scores
Percentage of samples within CMT scores range

Bacterial isolates No. of samples No. of positive sithe Negative
Saphylococcus aureus 45 37 82.20 17.80
Streptococcus agalactiae 40 32 80.00 20.00
Streptococcus spp. (non-groupable) 25 22 88.00 12.00
Coagulase-negativaaphyl ococci 12 9 75.00 25.00
Escherichia coli 22 2 9.10 90.90
Corynebacterium pyogenes 8 8 100.00 0.00
Sreptococcus dysagalactiae 4 3 75.00 25.00
Yeast 2 1 50.00 50.00
Corynebacterium pseadotuberculosis 6 6 100.00 0.00
Pasteurella multocida 4 0 0.00 100.00
Mannheimia haemolytica 5 0 0.00 100.00
Pseudomonas aeruginosa 8 8 100.00 0.00
Brucella melitensis 3 3 100.00 0.00
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Table 3. The percentage of ewes milk samples that incluiédo different bacterial counts of various organg
Percentage of samples within bacterial count range

Bacterial species No. of samples >80 to <3.0x10° >3.0x10°
Saphylococcus aureus 42 80.9 19.1
Sreptococcus agalactiae 35 77.1 22.9
Sreptococcus spp. (non-groupable) 20 80.0 20.0
Escherichia coli 20 70.0 30.0
Coagulase negative staphylococci 11 72.7 27.3
Crynebacterium pyogens 8 62.5 37.5
Pseudomanas aeruginosa 8 50.0 50.0
Corynebacterium pseudo tuberculosis 5 80.0 20.0
Pasteurella multocida 4 50.0 50.0
Mannheimia hemolytica 5 60.0 40.0
Yeast 2 100.0 0.0
Brucella melitensis 2 100.0 0.0
Klebsiella pneumoniae 2 100.0 0.0
Enterococcus spp. 2 100.0 0.0

Table 4. Sensitivity test for bacterial isolates againffiedént antibiotics
Percentage of sensitivity to antibiotic

Bacterial species No. of Isolates AM GM P TE NEO SUL
Saphylococcus aureus 42 88.3 95.2 23.8 95.2 47.6 95.2
Sreptococcus agalactia 35 77.1 80.0 28.6 71.4 77.1 71.4
Streptococcus spp 20 100.0 100.0 25.0 95.0 75.0 714
Escherichia coli 20 30.0 95.0 0.0 25.0 25.0 85.0
Coagulase negative steph. 11 90.9 90.9 27.3 90.9 45.9 100.0
Pseudomonas aeruginosa 8 0.0 100.0 0.0 375 75.0 75.0
Corynebacterium pyogenes 8 100.0 62.0 75.0 75.0 37.5 75.0
Corynebacterium pseudotuberculosis 5 100.0 100.0 0.0 75.0 40.0 40.0
Pasteurella multocida 4 100.0 50.0 0.0 50.0 25.0 50.0
Mannheimia hemoltytica 5 100.0 100.0 20.0 80.0 40.0 60.0
Enterococcus spp. 2 100.0 100.0 0.0 100.0 50.0 50.0
Klebsiella pneumonia 2 100.0 100.0 0.0 100.0 25.0 50.0
Mean 81.7% 89.43 16.64 74.58° 46.93 68.58

Means followed by the same letter are not signifilyadifferent based on Fisher’s Protected LSD<.05.
*AM = Ampicillin (10 pg), GM = Gentamycin (10 pgpP = Penicillin (10 1U), TE = Tetracycline (30 ugyEO = Neomycin (30
Mg), SUL = Sulfamethoxazole (25 ug)

Table5. Analysis of variance for six antibiotics and twelvacteria

Source of variation DF SS MSS F ratio
Antibiotics 5 43483.55 8696.71 18.07
Bacteria 11 8909.92 809.99 1.68
Error 55 26472.23 481.31
Total 71 78865.70

4. DISCUSSION and the bacteriological findings indicated that awik

is like that of cows and camels (Djalai al., 2002;
Several studies in different parts of the world dnav Hawari and Al-Dabbas, 2008); it also indicated éhaes
been conducted for the assessment of the occugfnce have phogocytic cells, which constitute one of the
clinical and subclinical mastitis in different bd=e of essential defences against microbial infection ld t
sheep (Al-Majali and Jawabreh, 2003; Ldfial., 1998; mammary glands. An increase of somatic cells irk il
Contreraset al., 2007; Gebrewahidt al., 2012). The a good indication of inflammation as shownTiable 2
relation among CMT, the presence of inflamed udderswhich indicates that the majority of ewes react to
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infecting bacteria by raising the somatic cellsriitk. So
the CMT is a useful screening test in the detectibn

mastitis and may serve to segregate mammary glands
infected with major pathogens in a subclinical form

(Schuppel and Schwope, 1998; Clemesttsl., 2003;
Gebrewahidet al., 2012).Table 1 and 2 indicated that

bacterial infection was involved in mastitis of ewe
Higher bacterial counts were present in positive TCM

than in negative ones as showsTialfle 1).

In many cases of infection with a variety of baeter

the organisms are present at less tharl®0mL™ and a
minority exceed this level as showsTiable 3. This may
indicate that there is a limit to bacterial mulggation in
ewes udder probably due to complex immune system.

Saphylococcus aureus, Sreptococcus agalactiae and

E. coli were the main aetiological agents of mastitis in

ewes of the present studydble 3). Similar results had
been reported by (Lafi and Hailat, 1998; Fthenais

Jones, 1990) While in other study the most common

organisms isolated from subclinical mastitises
were coagulase-negative Staphylococci and E. Coli

(Lafi et al., 1998). The in vitro susceptibility test of the

bacterial isolates indicated that the bacteriakflshowed
greatest resistance to penicillin, this drug ame mhost

commonly used for domestic animals in Jordan aigl th

may lead to an accumulation of resistant bacterithis

Clements, A.C., D.J. Taylor and J.L. Fitzpatrick03.

Evaluation of diagnostic procedures for subclinical
mastitis in meat-producing sheep. J. Dairy Res., 70
139-148. PMID: 12800867

Bergonier, D. and X. Brthelot, 2003. New advanaes i

epizootology and control of ewe mastitis. Livest.
Prod. Sci.,, 79: 1-16. DOI: 10.1016/S0301-
6226(02)00145-8

Bergonier, D., R. de Cremoux, R. Rupp, G. Lagriffou

and X. Berthelot, 2003. Mastitis of dairy small
ruminants. Vet. Res., 34: 689-716. DOI:
10.1051/vetres:2003030

Contreras, A., C. Luengo, A. Sanchez and J.C. (&wyra

2003. The role of intramammary pathogens in dairy
goats. Livest. Prod. Sci.,, 79: 273-282. DOIL:
10.1016/S0301-6226(02)00172-0

Contreras, A., D. Sierra, A. Sanchez, J.C. Corrales

J.C. Marcoet al., 2007. Mastitis in small ruminants.
Small Ruminant Res., 68: 145-153. DOI:
10.1016/j.smallrumres.2006.09.011

Corrales, J.C., A. Sanchez, C. Luengo, J.B. Powtb

A. Contreras, 2004. Effect of clinical contagious
agalactiae on the bulk tank milk somatic cell count
in Murciano-Granadina goat herds. J. Dairy Sci:, 87
3165-3171. DOLI: 10.3168/jds.S0022-
0302(04)73451-7

drug. The percentage average of resistance of GramPingwell, R.T. KE. Leslie, Y.H.Schukken, J.M.

positive cocci to penicillin was 70.1% as showil @ble 4.

5. CONCLUSION

In conclusion, the results of this study indicatbdt
mastitis was prevalent in Awassi sheep in Jordahthe

Gram-positive cocci were the dominant mastitis
pathogens. Thus, good attention and management

practices is require to control the occurance efdisease.
The proper isolation and identification of the cive
organism plays a significant rol in control of tisease.

Further epidemiological studies should be condudted

determine the prevalence of the disease at regiamal
national levels taking in consideration using dffec
antibiotics therapy during lactation and at dryof§ this
would be essential part of such a program.
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