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Abstract

The aim of present work is to look for the prevalence of subclinical mastitis in dairy cows of different regions in
eastern Algerian; the prevalence of subclinical mastitis has called for three non-specific methods and by the use of
bacteriological analysis. On all teats are 416; the first non-specific test is California mastitis test (CMT) indicating
polymorphonuclear witness infection of the udder. The second test indicates presence of ions (Na, Cl) in milk and carries
the appellation of the electrical conductivity of milk (EC) and the last test is the one that revealed the pH of milk while
using paper pH containing pH indicator and changes color to green or blue if the udder is infected. It is the first component
of the study; the second component is to get the bacteriological status of each udder and passing to the study of the
sensitivity and specificity of non specifics tests. The present study gave values of mastitis prevalence between 6.7 to 64.7%
of cows and 10 to 20% of udders tested by (CMT, pH papers and EC), with an infection rate of 9% of districts and 17% of
cows. Bacteriological examination of positive areas showed the prevalence of the following pathogens: 6 species of Staph —
Saprophyticus= 15%, 6 species staph — epidermidis=15%, 4 species staph — cohnii=10%, 9 Staph +=22.5%, 2 Micrococcus.
Spp=5%, 4 E. coli=10%, 2 species of klebsielle =5%, 2 Proteus vulgaris=5%, 2 Citrobacter freundeii=5%, 1 Streptococcus
spp=2.5%, 1 Streptococcus uberis=2.5%. At 5% others specie of bacterias for specificity and sensitivity we have these
values r: CMT = 71% and 77%; for pH paper had values of 15% and 60%. In latter puts the EC with values of 13% and
67% respectively. So the CMT remains the most accessible and reliable tset; and we advise our farmers and our
veterinarians and technicians in the field.

Keywords: dairy cattle; subclinical mastitis, CMT, Electrical Conductibility; indicator papers; bacteriological analysis.

1. Introduction (Anonyme 2 = According to the Algerian Customs,

As Algeria consumes on average and by citizen a  Assessment 2013), while in 2013, these imports were of
quantity of milk bordering 100 liters/year which lists her in  the order of 1,13 billions of dollars, the same source reports
first consumer row of the countries of this product (Anonyme 2; Anonyme 3 = the Ministry of Trade
(Anonymel = the French agency for the international —@ssessment 2015) and reveals an enormous figure that the
development of companies bulletin. She is grateful to  invoice of import of the milk costs 1.4 billion dollars for
import every year, a quantity of powdered milk against 2015, the mastitis which are clinical or sub-clinical
hundreds and millions of dollars; for example: in 2014, the ~ engender more and more increasing economic and medical
invoice of import of dairy products, which 90 % in the form  losses, concerning milk, glands, cows either of the cost of
of milk powder intended for the transformation knew an  Medicine used to deal with this formidable pathology.
unpublished figure by reaching 1,91 billion dollars,
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Klastrup et al [1] estimate that 25 % of the
susceptibility in the infections are bound to the
environmental factors, 20 % to the genetic one and 50 % to
the control herd. In Algeria, the situation of the dairy
bovine herds is often considered as worrisome, the
frequency of the sub-clinical mastitis is brought up [2].
Several studies took this theme as problem by looking for
their prevalence and their risk factors in order to put
appropriate plans to fight it.

In this qualitative study, we are going to sample
takings of the milk on a significant number of animals,
which are randomly chosen, and this, to be able to put the
point on the presence (existence) of this disease in our
breeding and livestock, but also, to be able to choose the
best of the available tests on ground, possessing the most
reliable specificity and specialty.

This is what makes the study of the causes of loss
of the milk one of the major priorities; in this sphere bring
in the study of the sub-clinical mastitis, which requests the
search of witnesses of the inflammation, which deviate it
from the pH of the milk. Thus, we use papers indicator pH
of mastitis or we look for the presence of the somatic cells
in the milk by means of the test California Mastitis Test
(CMT), of the electric conductivity of the milk and/or the
pathogenic agents (bacteriology) in the milk [3,4].

By the using these methods, the purposes of this
research are to esteem, the frequency of the sub-clinical
mastitis in the randomly visited breeding, while using these
various not specific methods and by the bacteriologies,
secondly to test the reliability of every method to detect
sub-clinical mastitis on glands and on cows for each teat
Finally, to give advice to our breeders to reduce this
pathology.

2. Materials and methods
2.1 Place of this study

The breeders of 18 exploitations who participated
in this study belong to various regions from the east of
Algeria, they were randomly chosen.
2.2. Animals and breeding

Animals included in this study belong to various
breeding, which were randomly chosen, we made our
samples of the survey on 104 dairy cows representing 416
glands.
2.2.1. Samples and their preservation

Within the framework of our follow-up and of the
passage on our breeders, we made samples to realize this
investigation on this disease. Then we made only a single
passage. The taking of the samples of milk was realized
before the evening draft.

Every sample was separated in four prizes; each
was used for the realization of a type of analysis.
IJASR|VOL 04|ISSUE 02]2018

1) Sample serving to detect the sub-clinical mastitis by the
method CMT.

2) Sample using to determine the electric conductivity of
the milk.

3) Sample for testing to Ph papers.

4) Sample intended for the bacteriological analysis which
was realized in a aseptic way according to the
recommendations of de [5,6].

Milk samples were transported under refrigeration
up to the laboratory. They have been kept (preserved)
throughout duration of less than 48 hours up the realization
of the isolation.

2.3 Analysis methods

We applied four methods for the screening of the
sub-clinical mastitis.

2.3.1 Californian Mastitis Test

In our case, the product was never a subject of a
detailed research. Its principle rests on the use of substances
witnesses His principle rests on the use of substances
showing the presence of somatic cells; it is the cleaner,
which causes the explosion of cells and the haste of their
DNA. The used product was Raidex ND. It is used by
mixing 2 ml of milk and 2 ml of reactive. The mixture
becomes more or less liquid, viscous, or gelatinous
according to the number of cell by ml of milk
(manufacturer).

2.3.2 Test of the electric conductivity (EC)

An electronic detector of sub-clinical
Draminsky is in the market.

The interpretation of results supplied by this
device is such as it is mentioned on the note of the device as
follows:

x<250 are positive, between 250 and 300 are
doubtful and >300 are negative.

Cows and glands the values of which are < 250
units are considered affected by the sub-clinical mastitis
[7.8].

2.3.3 pH paper indicators

The pH paper is a blotting paper presenting four
zones for four districts. Every zone is handled with two
color indicators; the first one is the blue of Bromothymol
and the second is the nitrazine. The first one turns of the
yellow to the blue in a pH oscillate of pH from 6,6 to 7,6
And the second of the yellow to the green in a pH which
varies from 6,4 to 6,8. [9]

2.3.4 Bacteriological analyses

They were made according to the classic methods
of isolation of the most frequent bacteria in the cow's milk.

The sowing was made on:

* Environment of Chapman for the staphylococci research;

* The blood agar for the streptococci and hemolysis

research;

mastitis
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* The environment of Hektoen for the research
Enterobacteriaceae. The determination of the kind and the
species in cause is according to; the aspect of colonies,
State cool, Coloring of Gram, Catalase (to differentiate the
Staphylococci of Streptococci), Coagulated (to make the
difference between Staphylococci of coagulated positive
and Staphylococci of negative coagulated one, Oxydase (for
Enterobacteriaceae), the determination of the species called
upon the galleries API. [3,5,6]

2.3.5 Reliability of the electric conductivity of the milk
of the device
Draminsky plus pH indicator papers of the milk plus
the CMT with the bacteriolo

The objective was to compare the indications

supplied on these methods; with the results of the
bacteriology,

The evaluation of the sensibility and the specificity
was realized according to the method of [4,10].
Sensibility = VP/(VP+FN) where VP is the positive truths;
FN are the false negatives
Specificity = VN / (VN+FP) where VN is negatives truths;
FP is the false positive.
2.3.6 Static tests

As the presented study is descriptive, we resorted
to the test of the chi ? (threshold 5 %) for the comparison
between the obtained prevalence by the various methods in
both States.

3. Results
3.1. The positive results with the various Methods

Numbers and frequencies of affected cows and glands
by the various methods
Prevalence of mastitis detected with the CMT

decreases as well for cows (68 %) as for glands (24 %),
taking into account doubtful results, decreasing until 45 %
for cows and until 19 % for glands, if we take that the
absolutely positive results are a little raised with regard to
our previous studies which are 40 % and 18 % respectively.

For pH papers, the general rates are 17 % for cows
and 7 % for glands, result that is close to the study of And
the IT are very close. Are 10 % for glands and 24 % for
cows and which are very close to the study of The
difference of the rates of cows infection by both methods
(CMT and EC AND Ph papers) between States is not
significant (Chi2=0.3. The bacteriology gave less important
prevalence 12 % for cows and 7 % for glands.

There is no significant difference between States
(Chi 2=0.67)
3.5. Sensibility and specificity of the methods

1. EC
Sensibility = 15 %. (i.e. that, more of 1.5 times on

10 glands declared that are affected by the EC are also by
the bacteriology) close to other authors [4,10].
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Specificity = 67 %. (More of six times on 10,
glands declared that are holy by the EC are also by the
bacteriology). [4,10]
2.CMT

Sensibility = 71 %. (l.e. that, more of seven times
on 10 glands declared that are affected by the CMT are also
by the bacteriology).

Specificity = 77 %. (l.e. More of seven times on
10, glands declared that are holy by the CMT are also by
the bacteriology).

Avre close to the values obtained by Smith et al[11]
and a little less with regard to Spargant et al[12] which are
respectively between 75-85 %

3. Ph Papers

Specificity = vp/vp+fn=20%. (l.e. that, more of 25 times on
10 glands declared that are affected by the Ph Indicator are
also by the bacteriology).

Equal in that of Kivaria FM et al, this is 20 %

Sensibility = VN/VN+F+=60% (l.e. that exactly,
six times on 10 glands declared that are affected by the Ph
indicator papers of milk are also by the bacteriology).

Little less in that of Kivaria FM et al, this is 80 %.
[13]

3.6. Bacteriology Results
3.6.1. Global results

On 416 districts, thirty-six (15 %) showed
themselves positive in the bacteriological examination and
380 are sterile (85 %).

Among 36 samples, which made object of culture,
32 allowed the isolation of a single germ, four with two
different germs.

We were able to isolate and to identify 40 bacterial
strains dividing as follows:

25 origins (62.5 %) to positive Gram and 10
origins (25 %) to negative Gram.

The germs of mammary reservoir Staphylococcus
aureus, staphylococci with negative coagulated, and
micrococcus are majority 22/40 with a 68.75 % rate.

The frequency of the germs of environment
Enterobacteriaceae, Streptococcus uberis, citrobacter,
proteus, Escherichia coli more Klebsiella amounts to 10 /
40=25 %.

Here is the qualitative distribution of results:

16 origins of Staph — 40%, 9 Staph +=22.5%, 2
Micrococcus=5%, 4 enterobacteriaceae (E. coli) =10%, 2
Proteus vulgaris=5%, Citrobacter freundeii=5%, 1
Streptococcus spp = 2.5%, 1 Streptococcus uberis =2.5%, 2
Klebsiella=5%, 2 other =2.5%.

3.7. Correlation between results of CMT of CE of pH
indicator and of bacteriology (table 1V)

With the CMT, prevalence of mastitis is estimated at
48 % for cows, and at 15 % for glands. The bacteriological

www.ssjournals.com
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culture is positive at 89 % of cows having reacted positively

to the CMT against 78% glands [14]. It is 75 % for

Baillargeon et al[15].
With the CMT in the region of Mila, the

prevalence rate borders 38 % for cows, and 15% for glands.

in agreement with B

In the region of Constantine, the prevalence of

mastitis is estimated at 40 % for cows, and at 20 % for

glands. In agreement with Baillargeon et al[15].
For the region of Guelma, the rate of positivity is

oufaida et al[14].

close to 67 % for cows and 27% for glands. Close to

Rakotozandrindrainy et al[3].

Table 1: Description of the farms and animals in the study

Cattle breed Milking mode | Dry treatment Hygienic index Teat dipping
. . . M Mec +4 yes No
Cattle exploitation | Holstein Montbeliard 5 13 yes No 00-2.5 | 254 2 16
12/67= 6{42: 5/14 13/90 3/46 15/58 2/24 6/30 10550 | 2/20 16/84
18% 14% sig p<0.01 | =36% ~14% =7% | =26% | =3% | =27% ~50% | 10% 19%
p<0.01
El 3 1 m no 25 yes
E2 2 3 m no 4,5 no
E3 3 0 man no 2.5 no
E4 3 2 m no 15 no
E5 1 3 m no 2 no
E6 4 0 man no 2 no
E7 17 3 m yes 3 no
E8 2 0 man no 5 no
E9 10 6 m yes 3.5 yes
E10 1 1 man no 45 no
E11 3 3 m no 4.5 no
E12 .0 6 m no 4.0 no
E13 1 1 m no 4.5 no
E14 3 1 m no 3 no
E15 2 2 m no 4.5 no
E16 3 1 m no 00 no
E17 0 3 man no 00 no
E18 5 5 m yes 3.5 no
M = manual / Mec = mechanical
Table 2: Sensitivity and specificity values by region
Test Region Sensibility Specificity
CE Mila 38 12
Constantine 55 22
Guelma 77 22
Total 67 13
C. M. Test Mila 71 77
Constantine 77 67
Guelma 78 71
Total 77 71
pH indicator paper Mila 38 12
Constantine 55 22
Guelma 70 22
Total 60 15
Table 3: Effect of different risk factors on the occurrence of the disease
Factors Breed Treats mode | Dry treatment Index of hygiene Teat dipping
Characteristics Holstein | Montbeliarde | Man | Mec yes No 00-2.5 | 254 +4 yes No
Disease/Nomber 12/67 6/42 5/14 | 13/90 | 3/46 15/58 2/62 6/22 | 10/20 | 2/20 16/84
The infection rate 18% 14% sig p<0.01 | 36% 14% 7% 26% 3% 27% 50% | 10% pi?)(.%)l
Khi2=6.81 Khi2=2.41 Khi2=10.78 Khi2=3.51 Khi2=1.23
P <0.05Nsign <0.05 sign <0.05 N sign <0.05 sign <0.05sign
Significativity pp<0.015iggr]1 F;))<0.Olsig§’n FF))<0.01 N sign F:)<O.Olsig‘?n g<0.0lsign
p<0.001sign p<0.001sign p<0.001 sign p<0.001sign p<0.001sign
[JASR|VOL 04|ISSUE 02]2018 www.ssjournals.com
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Here are our detailed results:

Strains of Staph — Saprophyticus= 15%, 6 staph
Strains — epidermidis =15%, 4 strains of S. cohnii with rate
of 10%, 9 Staph +=22.5%, 2 Micrococcus. Spp=5%, 4 E.
Coli=5%, 2 strains of Kklebsiella =5%, 2 Proteus
vulgaris=5%, 2  Citrobacter  freundeii=2.5%, 1
Streptococcus spp with rate of 2.5% and 1 strain of
Streptococcus uberis with rate of 2.5 % and 2.5 % rate of
not identified germs which are bacillus

4. Discussion

It is obvious that remarkable prevalence of the
sub-clinical mastitis during the study is very close to the
standards of breeding which are far from being in
accordance with the rules that are recognized in theory, and
it is indeed was brought back by Faye et al[16].

There has been also that there is differences of
prevalence’s mastitis according to the used screening test, it
is reported by Boufaida et al [14] and Saidi et al[17].

However, a largest number of mastitis is
highlighted by the CMT with regard to pH papers and to the
EC.

The presence of somatic cells allows identifying
an infection in a more sensitive way than the modification
of the concentration in ions of the milk.

A good concordance between the results of the
CMT and those obtained with the Bacteriology was
observed for Boufaida et al[14] and Saidi et al[17].

Indeed, Casura et al[18] showed that the CMT
supplied a reliable prediction

The test CMT classified correctly about 75 % of
infected cows and 73 % of glands with compared with the
bacteriological examination.

This result is close to that reported by Ruegg and
Reinemann[19] and which varied from 75 to 80 %.

The medium sensibility 58 %) and the good
specificity (94 %) are a results close to those reported by
Gaudin and Billon[10] (41 % and 94 % respectively)

The Draminsky device is reliable to detect much
more the healthy glands than the infected one.

The CMT is very precise and less expensive
among all the alternatives, it is realized by the breeder and
gives an immediate answer.

It is still the best practicable test in the side of the
animal to specify the infectious status of cows [15].

The rate of positive samples (17 %) of glands is
comparable to that testified by Baillargoeo and Wallas[15].

89 % of milk takings contained a single bacterial
species. This result is comparable to the data brought back
in other studies: 73,3% for Sargeant et al[12], 74,6% for
Bouchot et al [20] and 76,7% for David et al[21].

IJASR|VOL 04|ISSUE 02]2018

In 11 % of the takings, there is association of two
species at the same time. This association is described;
7,9% for Fabre et al[22] 6,2 % for Smith et al [11], and
11,1% for Ramisse et al[23]. On the other hand, Fabre and
al[22] bring back report a very weak rate of 1,3 %.

In the present study, the germs of mammary
reservoir are majority (75 %) compared with germs of
environment (25 %).

Staphylococci of negative coagulase  with
prevalence of 40 % occupy the second position among the
isolated germs. The prevalence of these germs in the sub-
clinical mammary infections of the dairy cow is variable
from a study to another one: 26% for Bouaziz [29], 33%,
34% for Rakotozandrindrainy et al[3], 41 % for Fabre et
al[22] and 49% for Beroual [24] and 27 % for Shyaka et
al[25]. The incidence of these bacteria considered as minors
thus is not to be neglected.

Staphylococci of negative coagulase are at the
origin of the moderate increase of the somatic cellular
concentration of the milk, it thus seems necessary to take
into account the impact of these germs [22].

The high number of isolated SNC in the
exploitations would be due to the bad conditions of hygiene
of the milking.

Several works showed that the application of a
disinfection of teat after milking contributes to the decrease
of prevalence of SNC [26].

Our study reveals the
Staphylococcus epidermidis

This result is in line with Bigerson and al [27] and
Ben Hassen et al [28] data.

In the present study, the bacteriological results
place Staphylococcus. aureus as the most frequent
etiological species regarding sub-clinical mastitis hospitals.
Indeed, it was isolated in 22.5 % cases that confirm a
dominant place among the major germs.

This result is in agreement with the frequencies of
31 %, 27 % and 30 % brought back respectively by Bouaziz
[29] in Constantine's region, Beroual [24] in
Rakotozandrindrainy et al[3] in Madagascar’s highlands.

The rates of Proteus with 2.5 % as well as
Micrococcus with 5 % in our study were also isolated in
other studies such as Shyaka et al[25].

The frequency (15 %) Enterobacteriaceae recorded
in our study is close in that brought back (21 %) by Beroual
[24].

ascendancy  of

The rate of 10 % por escherichia coli is very in
agreement with 7 % of Fabre et al [2]. This germ is rather at
the origin of clinical mastitis. The poor maintenance of the
litter, the bad hygiene of the stalling and the animals
generally could explain the high frequency of Escherichia
coli isolated in this study.

www.ssjournals.com
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It should be noted that cows being the object of
this study have never received a treatment in the drying up,
effective measures against Staphylococcus aureus. The poor
hygiene conditions of milking (on-milking and under
milking and our distribution casting of food after milking
and the manipulation of teat us milk with naked hands
could explain this high frequency of germs of mammary
reservoir responsible of mastitis of milking.

For the antibioresistance of germs to peni g+peni
A + erythromycine + oxytetracycline. These results are
comparable to those identified by Bouaziz [29], Mammache
et al [30] and Saidi et al [17].

5. Conclusion

At the end of our study can inferred importance of
this disease and its impact on our sample, with a positivity
rate 15% of teats and 48% of the cows tested by California
Mastitis Test (CMT), and with an infection rate of 9% of
teats and 17% of the cows objects of studies from the
bacteriological test, which makes the CMT test as a very
reliable test for the detection of Subclinical Mastitis.

Our study gave us an idea about germs that take
place within these farms poorly maintained and badly
followed; to know Staohylococcus aureus,
Enterobacteriaceae, Streptococcus uberis, Streptococcus
spp, Micrococcus Klebsiella.

But certainly there are other germs which mean
that we have been lacking prevented us to go look for them,
and in future, we're going more expand the scope of
research to track other kinds.

Acknowledgements

Thanks for all employees and breeders who have
agreed to join the plan of screening and fight against this
pathology.

References

[1]. Klastrup, O., Bakken, G., Bramley, J. and Bushnell,
R. Environmental influences on bovine mastitis.
Bulletin of the international dairy federation 1987;
217: 37.

Bouaziz O. Pathologie de la mamelle. Publication de
I’Universite Mentouri de Constantine 2002: 100P
Rakotozandrindrainy R., Razafindraaona J.M.,
Foucras G. Diagnostique rapide a la ferme des
mammites subcliniques des vaches laitieres du
triangle laitier des hautes terres Madagascar. Rev.
Med. Vet., 2007; 185 (2): 100-105.

Jackinet S. A. Evaluation du depistage de la mammite
subclinique par conductivite electrique. These doct.
Ecole veterinaire de Toulouse. 2009; 134.

2.
[3].

[4].

IJASR|VOL 04|ISSUE 02]2018

[5].

[6].

[7]1.

[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

Mialot J.P., Technique de prelevement de lait pour
examen bacteriologique, Numero special: Les
prelevement en medecin veterinaire. Rec. Med. Vet.,
1983; 1057.

Schukken Y.H., Grummer F.G., Vandeeer D., Smih
J.A.H., Brand A. Effect of freezing on bacteriological
culturing of mastitis milk sample. J. Dairy. Sci., 1989;
72: 1900-1906.

Taylor, J.A. Leukocyte Responses in Ruminants,
In: Schalm’s Veterinary Hematology Ed. Feldman
A.B.F., Zinkl J.G., Jain N.C. 2006: 391-404 Ed.
Blackwell Publishing Professional, lowa, USA
Ferrouiller C, Bouchard E, Carrier J. Diagnostic
indirect des mammites subcliniques. Le Point
Veterinaire 2004, 34(248): 42-46.

Debreil E. F. J. B. Les analyses bacteriologiques du
lait des infections mammaires bovines pplicables au
cabinet veterinaire en pratique courante et leurs
interets dans le traitement des mammites. These
doctorat veterinaire, Ecole Nationale Veterinaire
d’Alfort, France, 2008. 103.

Gaudin V., Billon P. Comparaison de la mesure de
conductivite du lait de 4 appareils portatif avec le
CMT. Journee bovin nantaise.09-octobre.2003-
Session-c, 2003: 51-54.

Wile Smith J.W., Francisp. G., Wilson C.D. Incidence
of clinical mastitis in a cohort of British dairy heards.
Vet. Record., 1986; 118: 199-204.

Sargeant J.M., Morgan A., Scott H. Leslie K.E.,
Ireland L.J., Bashiri A. Clinical mastitis in dairy cattle
in  Ontario:  frequency of occurrence and
bacteriological isolate. Cav. Vet., 1998; 39: 33-38.
Kivaria FM, Noordhuizen JP, Kapaga AM. Risk
indicators associated with subclinical mastitis in
smallholder dairy cows in Tanzania. Trop Anim
Health Prod. 2004 Aug; 36(6):581-92.

Boufaid A., Asnoun Z., Butel M.J., Ouzrout R.
Prevalence of germes responsables of subclinical
mastitis in the region of north in Algeria [in frensh].
Rev. Elevage. Med. Vet. Des pays tropicaux. 2012; 65
(1-2): 5-9.

Baillargeon. P., Wallace. J.2002. Le CMT au velage
le retour aux sources., rev. Le producteur de lait
quebecois 35-36., Decembre 2001/Janvier 2002

Faye B., Dorr N., Lescourret F., Barnouin J.,
Chassagne M., Les infections intramammaires chez la
vache laitiere dans I'enquete ecopathologique-
Bretagne. Inra Prod. Anim., 1994; 7:55-65.

Saidi, R., Khelef, D. & Kaidi, R., ‘Subclinical mastitis
in cattle in Algeria: Frequency of occurrence and
bacteriological isolates’, Journal of the South African

www.ssjournals.com




Brahim Bouchoucha et al / Sensitivity of various methods of subclinical cattle’s mastitis diagnostic in some dairy cows breeding

[18].

[19].

[20].

[21].

[22].

[23].

[24].

Veterinary Associaton 2013; 84(1): Art. #929, 5
pages.

Casura C.H., Schukken Y.H., Rush P., Quality
assessement of California Mastitis Tests as a
diagnostic tool in quarter somatic cell count
estimation.Pro.3rd IDF. Mastitis Seminar, Tel Aviv,
1997. Session 3: 57-58.

Ruegg PL, Reinemann DJ. Milk quality and mastitis
tests. Bovine practitioner. 2002; 36(1):41-55.

Bouchot MC, Catel J, Chirol C, Ganiere JP, Menec
LE. Diagnostic bacteriologique des infections
mammaries des bovins. Recuell de Medicina
Veterinaire. 1985:567-77.

David R.C., Legrand M., Niclas J.A., Thomasson C.
Bacteriologie des mammites bovines. Resultats
d’enquete de terrain. Bull. Soc. Vet. Part. Fr., 1988;
72: 529-539.

Fabre J.M., Morven H., Lebreux B., Langridj S.,
Houffscmitt P., Booth J.M. Estimation la frequence
des differentes especes responsables de mammites en
France. Partie 2: mammites subcliniques. Bull GTV.
1997; 3: 17-23.

Ramisse J., Brement A.M., Lammar C., Viaud M.A.,
Bread M.A. Resultats d’une enquete sur les mammites
en Vendee. Le point Veterinaire., 1982; 13: 63-73.
Beroual K. Caracterisation des germes d’origine
bacterienne responsables des mammites bovine dans
la region de la mitidja, Memoire de magister
Departement des sciences Veterinaires. Universite de
Blida. 2003; 134.

IJASR|VOL 04|ISSUE 02]2018

[25].

[26].

[27].

[28].

[29].

[30].

12

Shyaka A. Conflits en Afrique des Grands Lacs et
esquisse de leur resolution. Dialog; 2003.

Todhunter D.A., Cantwell L., Smith K.L., Hoblet
K.H., Hoganj S. Characterisation of coagulase
negative  staphylococci isolated from  bovin
intramammary. Vet Microbiol, 1993; 34: 373-380.
Bigerson A., Jonson P., Holmberg O. Species
identification and some characteristics of coagulases
negative Staphylococci isolated from bovine udders.
Vet. Microbiol, 1992; 31: 181-189.

Ben Hassen S., Messadi L., Ben Hassen A.
Identification et caracterisation des especes de
Staphylococcus isolees de lait de vaches atteintes ou
non de mammites. Ann. Med. Vet., 2003; 147: 41-47.
Bouaziz O. Contribution a I’etude des infections intra-
mammaires de la vache laitiere dans 1’Est Algerien.
These Doct, Universite Mentouri, faculte des
Sciences, Constantine, Algerie, 2005; 235.
Mammache. B., Rabhi S. Meziane T.
Antibiosensibilites des germes isolees de la mammites
subcliniques chez la vaches laitiere region de Setif et
Batna. Vet. World 2011; 4(12): 537-541.

www.ssjournals.com




