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SUMMARY

Mastitis of private dairy buffaloes located on different villages of Assiut
and Sohag Governorates, Upper Egypt was clinically surveyed and the
most common mastitis pathogens were encountered. This survey
revealed that 7.12 % of the examined cases were clinically infected and
Staphylococcus aureus either alone (58.43 %) or coupled with other
pathogens (12.36 %) was the predominant etiologic agent of clinical
mastitis. Staphylococcus aureus mastitis (SAM) of dairy buffaloes has
various clinical forms: gangrenous, acute, subacute and/or chronic. The
later form was more prominent than the gangrenous form, which had
seriousness effects on the affected and the neighboring unaffected
quarters of the afflicted cases, with severe systemic illness including
pyrexia, tachycardia, hyperpnea. Clinical descriptions of the diseased
buffaloes with SAM are illustrated and discussed. Epizootiologically,
the gangrenous form of SAM occurred in few days post buffalo-calf
delivery and usually situated at the base of the teat (annular fold). The
prevalence rate of clinical mastitis in multiparous buffaloes was
mathematically higher than primiparous animals; however this
difference was statistically insignificant (P > 0.05). The prevalence rate
of clinical mastitis of the examined animals was primarily increased by
increasing the lactation numbers till the third lactation season (peak
infection rate, 10.99 %) and thereafter gradually decreased by
subsequent increasing in the lactation numbers (range of infection rate,
8.45 % ~ 2.70 %) and dairy buffaloes with more than 9 lactation seasons
were found with no signs of clinical mastitis. From an ecological point
of view, the prevalence rate of clinical mastitis of private buffaloes
located in villages of Assiut and of Sohag Governorates was statistically
msignificant (P > 0.05). Bacteriologically, Staphylococcus aureus
(60.58 %), Streptococcus agalactiae (23.08 %) and Escherichia coli
(7.69 %) were the predominant frequently isolates-and the ratio between
them was d: 3: 1, respectively. However, coagulase negative
staphylococci (5.77 %), Streptococcus uberis (1.92 %) and unidentified
Gram negative bacteria (0.96 %) were also isolated. A rough
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questionnaire with the buffaloes’ owners was carried out. The questions
were turned on the premilking and postmilking sanitarv measures, and
periodical testing against mastitis and dry-period therapy, and the results
were tabulated and discussed.

Key Word: Buffaioes, Staphylecoccus aureus-mastitis, Clinical, Bacteriology,
Epizoctiology, Ecology.

INTRODUCTION

Mastitis remains incriminated as one of the critical problems of
the dairy animals causing dramatic econtmic losses during the lactation
season. These losses are primarily due to lower milk vield, reduced milk
quality, and higher costs of treatment and control (Detilleux, 2004,
Almeida et al, 2007 and Palanivel er al, 2008). Microorganisms
causing mastitis of dairy animals are numerous, but mastitis pathogens
of dairy ruminants can be categorized as environmental (Escherichia
coli and Streptococcus uberis) or contagious (streptococcus agalactiae
and Staphylococcus aureus) depending on their primary reservoir
(environment versus infected mammary gland) (Bramley, 1996, Riffson
et al., 2001 and Reddy er al., 2007). Mastitis caused by contagious
pathogens appears to be more prevalence than the environmental
mastitis (Haltia ef al., 2006 and Riekerink et al., 2006 and Reddy er al,
2007). Staphylococcus aureus is an Important etiologic agent of
contagious mastitis (Py&rala and Pyérala, 1997, Tollersrud et al., 2006
and Ali, et al., 2008).

Buffalo appears to be the first animal for milk yield rather than
meat production in Egypt and approx. 65% (or may be more) of the
daily milk production in Egypt is obtained from dairy buffaloes (Metry,
1996). The majority of Egyptian buffaloes’ population is apparently still
under the farmer’s hand (private cases) rather than that those kept on
farms for milk and meat production. However, the majority of literature
on mastitis of dairy animals at Upper Egypt is focused on Friesian cows
and on buffaloes that located on farms (El-Gamal, 1989 and Seddek
et al, 1999). The published reports on incidence of mastitis in dairy
buffaloes at south Egypt are scarce and no sufficient data are available
on udder health in freshly calved buffalo-heifers (primiparous), although
clinical mastitis has frequently been observed (personnel
communications with veterinary practitioners). Furthermore, the
frequent field observations in various veterinary clinics at different
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villages of south Egypt indicate that diagnosis of mastitis depends
principally on the clinical inspection of the grossly affected mammary
quarter(s) and thereafter treated by an available wide-spectrum anti-
mastitis drug without detection of mastitis pathogen, which consider the
comerstone in mastitis’ treatment and control. Moreover, the selected
anti-mastitis drug was mostly chosen based on the experience of
veterinarians and/or owners. Such defects are ascribed principally to
poor laboratory facilities of the bacteriological examinations in
territories. On the other hand, not all owners accept the bacteriological
analyses of the milk of their affected buffaloes to minimize the costs of
laboratory diagnoses and they irrationally treated the clinically affected
cases. The present work was carried out to clear-up the prevalence rate
and the various forms of clinical mastitis in private dairy buffaloes at
different lactation seasons (different ages), and to indicate the most
common mastitis pathogen(s) responsible for intramammary infections
of dairy buffaloes kept under farmers' hands.

MATERIALS and METHODS

1 - Animals:

During the period of investigation, June 2002 to September 2007,
a total number of 1250 dairy buffaloes (private cases) at different
villages of Assiut and Sohag Governorates, Upper Egypt were clinically
inspected and their mammary glands were carefully examined for
detection of gross udders and milk abnormalities. The diseased cases
with clinical signs of mastitis were categorized ifto three forms,
peracute, acufe, subacute/chronic with and/or without systemic
involvements. The examined buffaloes are milked manually twice daily
and are categorized primarily to primiparous (n = 187) and multiparous
(n = 1063) buffaloes. The later animals are grouped according to their
lactation seasons into 11 groups, from the 2™ to 13™ lactation season
(Table 3). History of previous mastitis or reduction of milk yield due to
known and/or unknown cause, prior freatment and lactating data were
serially enrolled. On the other hand, the effect of the environment on the
prevalence of clinical mastitis of the examined animals located on
villages of Assiut (n = 503) and Sohag (n = 747) Governorates was
monitored. During the collection of milk samples a rough questionnaire
with the ow. .r has been carried out. The questionnaires were focused
principally on the following topics: a) periodical testing of mastitis by an
indirect field test during lactation season, b) pre-milking procedures
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such as udder washing and teat disinfection, ¢) post milking teat dipping
with an antimicrobial dip, and d) dry period therapy at the end of
lactation season.

2 — Samples collection and eulturing procedures:

Each mammary quarter of the examined dairy bufialo with sign
of clinical mastitis (udder and/or milk abnormalities) was aseptically
sampled and the intramammary secretion (approx. 25 ml) was collected
in sterile screw-capped bottle. The collected sample was primarily
incubated at 37 °C for overnight. Post incubation, the sample was
centrifuged and half milliliter of the suspended-sediment was cultured
into sterile tube containing 2.5 ml_brain heart infusion broth
supplemented by 10 % of inactivated horse serum and incubated for 24
hours, and thereafter platted onto 10 % sheep's blood agar medium. On
the other side, another half millimeter of the suspended-sediment was
also taken and platted directly on sheep's blood agar plates. The cultured
plates were aerobically incubated at 37 °C for 24 — 48 hours. The
suspected colonies were picked up, purified, and morphologically and
biochemically identified as the protocol described by Newbould (1990).
The remained samples were stored at - 20 C for further investigation.

The isolated staphylococcus aureus strains were identified
according to the criteria prescribed by Cole, Jr. (1990). These criterions
included the followings; hemolysis, clamping factor, tube-coagulase,
pigment, catalase, DNase, sugars fermentation for aerobic and anaerobic
acid production, and novobicin resistant/sensitive tests. All coagulase
positive Staphylococcus aureus isolates were tested to acriflavin (Sigma-
Aldrich) tolerance test as described by (Capurro et al, 1999).
Furthermore, the isolated strains of Staphylococcus aureus were also
tested by dry spot StaphyTect (Oxoid).

3 — Statistical analyses:

Prevalence (% affected) of clinical mastitis of the examined
primiparous and multiparous buffaloes was determined by conventional
procedures.

The relationship between the lactation seasons (age of animal) of
the examined dairy buffaloes (X, independent wvariable) and the
prevalence of clinical mastitis (% affected, ¥ dependent variable) was
linearly studied using simple linear regression, and correlation
coefficient (r) was mathematically calculated (Chatfield, 1970). On the
other hand, F—test (ANOVA, analysis of variance) used to clear-up the
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significance or the insignificance of the applied regression line as
described by Chatfield (1970).

The prevalence rates of clinical mastitis of the examined
multiparous buffaloes at different lactation seasons was pooled and a
comparison between the susceptibility rate of primiparous and
multiparous buffaloes to clinical mastitis was statistically carried out
using Chi square on the form of the following equation (Milton and
Tsokos, 1983).

X*=[X(0’+E)]-N
Where, o is the observed, E is the frequencies expected, N, total number.

Furthermore, the collected data of the susceptibility rate of
primiparous and multiparous buffaloes was also analyzed statistically by
F—test—one-way ANOVA (Chatfield, 1970).

RESULTS

1 — Clinical findings:

The clinical examinations of the dairy buffaloes (n = 1250) at
different lactation seasons revealed that 89 (7.12 %) cases showed gross
signs of clinical mastitis (Table 1 and 2, Fig. 1) in various forms
associated with and/or without systemic reactions (Table 1). Of these
clinically mastitis buffaloes, 63 (70.79 %) cases vielded Staphylococcus
aureus, either alone or mixed with others, in their mammary secretions
(Fig. 4). -

Nine cases (10.11 %) of the clinically diseases buffaloes with
mastitis (n = 89) showed signs gangrenous form of mastitis. The affected
quarters were swollen and reddish in color and then they become deeply
pinkish with blue cast and they were softer, insensitive, and cold.
Thereafter they were sloughed leaving a well demarcated hemorrhagic
line (blackish border) surrounding the affected area (Photo A). Simple
squeezing of the affected area elaborated minute air-bubbles. The
affected quarters of gangrenous mastitis cases secreted little amounts of
watery brownish secretions tinged with blood and contained shreds of
tissues. The unaffected quarters of the gangrenous mastitis case were
also diffusely pinkish in color (Photo B) and warm. However, their milk
appears to be ~ormal grossly, and the owners declared that the milk yield
was remarkably reduced. On one case, when the affected quarter is
gently squeezed, it is accidentally sloughed leaving dark hemorrhagic
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borders. However, there was no remarkable pain was noticed on the
affected buffalo. The supra-mammary lymph nodes of the gangrenous
mastitis were impalpable. In all gangrenous cases, it was found that the
gangrenous area occurred in teat just below the annular fold of the
affected quarter, and the neighboring portions of the ud. _r (Photo A).
All cases with gangrenous mastitis were recently calved buffaloes (from
2 to 8 days post calf delivery). Two cases (22.22 %) of the gangrenous
mastitis buffaloes (n = 9) were primiparous while the remainders
(77.78%) were multiparous. The majority (8 of 9, 88.9 %) of the
gangrenous mastitis cases showed remarkable systemic reactions. These
reactions included elevation of body temperature (Mean = S.E., 40.67 =
0.10 °C), increased the cardiac beats, (70.12 + 0.94), increased the
respiratory rates, rapid and shallow (32.33 + 0.61) and the ocular
mucous membranes were congested and the scleral vessels were
obviously engorged with blood. There were three gangrenous cases were
shivered and reluctance to move except under forcing, due to the painful
action of the gangrenous lesion and their ruminal motilities were
dramatically static.

There were two cases (Table 1) showed acute form of
Staphylococcus aureus-mastitis with classic cardinal signs of
inflammation particularly hotness and redness with remarkable signs of
pain (Photos C, D, E and F). The redness coloration was diffusely
throughout the udder However, signs of systemic reactions could not be
noticed and supramammary lymph nodes were impalpable. Moreover,
closure examinations of these cases revealed that the apexes of their
teats were obviously abraded / eroded and partially covered by brownish
scab.

Eleven cases (12.36 %) of the clinically mastitic buffaloes
showed signs of acute form without marked signs of systemic reactions
and their supramammary lymph nodes could not palpated and their milk
secretion was remarkably reduced and apparently similar to the normal
milk with fine cheesy flakes (Table 1), where both Staphylococcus
aureus coupled with Streptococcus agalactiae were isolated. Clinical
description of the clinically mastitis cases were summarized in Table 1.

On the other side, 41 (65.08 %) cases of the Staphylococcus
aureus-mastitis (n = 63) of the examined buffaloes have
subacute/chronic form (Table 1) and the affected udder appear to be
normal and their supramammary lymph nodes were impalpable. Their
milk was varies from normal appearance to thick viscous secretion
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(Photos G, H, I and J). Udders of three cases were firm and indurate with
large nodules (Photo H).

2 — Bacteriological examinations:

Frequent distribution of the bacteriologically isolated mastitis
pathogen were illustrated (Table 1 and Fig. 3), which shows that
Staphylococcus  aureus is the predominant isolate followed by
Streptococcus  agalactiae,, Escherichia coli, coagulase negative
staphylococci and streptococcus uberis. On the other hand, the frequent
distribution of clinical mastitis cases (n = 89), which yielded
Staphylococcus aureus either alone or coupled with others pathogens
was figured (Fig. 4), which indicated that 63 (70.79 %) cases of the
clinically mastitis buffaloes (n = 89) yielded Staphylococcus aureus in
their mammary section.

3 —EPIZOOTIOLOGY and Statistical analyses:

The overall prevalence of the clinical mastitis of the examined
dairy buffaloes was tabulated (Table 2). The detailed prevalence of the
examined dairy buffaloes at different lactation seasons were illustrated
in Table 3 and Fig. 1, which indicate that the prevalence of mastitis was
gradually ascended to the peak level (third lactation season) and
thereafter gradually descended. Statistically, results of the linear
relationship (simple linear regression) between lactation season and
prevalence (% affected) of clinical mastitis was illustrated (Table 3 and
Fig. 2) and the regression formula and the correlation coefficient were
illustrated (Fig. 2), which indicate strong negative correlation (r = - 0.92)
(Table 4). Prevalence rate and statistical analyses (Chi square and one-
way-ANOVA) of clinical mastitis in primiparous and multiparous
buffaloes were tabulated (Table 3, 5 and 6). Ecologically, results of the
prevalence of clinical mastitis of the examined dairy buffaloes in
villages of Assiut and Sohag Governorates were statistically tabulated
(Table 7). B
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Table 1: Clinical and bacteriological examinations of the diseased
buffaloes with signs of clinical mastitis (n = 89)*.

[ Number of Clinical statug of the disessed udder Predominant
| clinical Mammary gland Mammary secretion mastitis
mastitis cases. pathogen(s)®

S{ID.11 %) Gangrencus mastitis. Odoriess reddish andfor brownish | Staphyiococcus

' bloody secretion contain shreds or aureus
flaks of clots i

2(2.25 %) Acute mastitis, pinkish Thick creamy stick or Yellowish | Staphylococcus
discoloration of the white (pale] in color with unpleasant | awrens
affected udder was ador
remarkahle

24 (26.97 %) Subacute mastitis, the Light secretion; lose the cheracteristic | Staphylococcus
affected quarter(s) was - odor and the bright white-celor of QUFEUS

| semi-indurate and no buffaio’s milk. Fifteen milk samples |
| marked signs of pain was were white with yellowish cast |
detected during palpation | *

11 (1236%) | Subacuie mastitis, the | Odorless watery secretion with fine Staphylococcus
affected quarter(s) was sticky white clots similar to sandy aUFeLs
painless, swollen and particles that settled down on the
semi-firm similar toa bag | bottom of the collected bottle within
over-filled with few minutes
compressed spongy
materidls

& (6.74 %) Chronic mastitis, and the Thick whitish odorless viscous Staphylococcus
affected quarters have firm | secretion with unpleasant odor AUFEUT
nodules |

11 (12.36 %) Acute mastitis with classic | White with vellowish cast in color Staphylococcus
cardinal signs of with unpleasant odor with little ErEus
inflammation amount of fine floccules | Swreptococcus

| aﬂafﬂa

9(10.11 %) Acute mastitis with classic | Similar to normal milk with fing | Strepiococcus
cardinal signs of clotted (cheeses) particles and lose the | ogoloctize
inflammation characteristic milky odor

7(7.86 %) Acute mastitis, the affected | Reddish in color containing fine Escherichia coli
quarter(s) could not brownish flakes. The characteristic
touched due to sever pain odor of the milk was losL
and vigorousness of |

| animal

2{2.25%) Acute mastitis, the affected | White-vellowish in color with little Etreptococcus
quarter was painful and amount of fine cloted (cheeses) milk | wberis
swollen Coagulase

negative
Staphylococci
[ 4 (4,49 %) Acute mastitis with classic | Light mammary secretion, vellowish- | Streplococous
cardinal signs of white in color with no odor Agalactioe
inflammation Coagulase negative
staphylococci

1(1.12 %) Acute mastitis, the affected | Whitish watery secretion contains Escherichia coli
guarter wes painful and | bloody flakes with unpleasant odor Unidentified Gram
pinkish in color negative bacteria

3(3.37%) | Chronic mastitis, the Colorless, odorless serous secretion Mastitis pathogens
E affected quarters showed was dripped after frequent vigoroes could not be
| fibrosis and indurations stripping isolated

*: Eighty nine (7.12 %) of the examined buffaloes (n = 1250) are clinically positive to
mastitis in various forms
*%: The bacteriological examinations focused on the most common mastitis pathogens.
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Table 2: Prevalence ( % affected ) of clinical mastitis (CM ) of the
examined primiparous and multiparous dairy buffaloes.

Number of | Number of | Primiparous buffaloes Multiparous buffaloes
examined |diseased cases
buffaloes | with CM Number of |Number of | Number of | Number of
cases with CM| affected cases with affected
quarters CM quarters
1250 89(7.12%) | 14(1.12%) |17(0.34%) | 75 (6.00%)" | 91 (1.82 %)
’ l

Table 3: Prevalence rate of clinical mastitis (CM) of dairy buffaloes at
different lactation seasons and values of regression formula.

Lactation | Number Number Prevalence rate Regression formula
% | season of animals | of animal | {Dependent and value (X+Y) per
& |(Independent | with CM variable, ¥) each lactation season
| varigble, X) E [¥ = A+Bx]
| [¥ = 10.95+(-0.98x}]
| P* 1 187 14 0.079 (7.49) 9.98
2 215 18 0.084 (8.37) 9.00
3 191 21 0.1099 (10.99) 8.03
4 190 17 0.0895 (8.45) 7.05
| 5 147 8 0.0544 (5.44) 6.07
6 117 5 0.0427 (4.27) 5.10
M 7 75 3 0.04  (4.00) 4.12
8 52 2 0.0385 (3.85) 3.14
9 37 l 0.027 _ (2.70) 2.17
10 19 0 0 (0.0) 1.19
11 11 0 | D (0.0) 0.21
13 9 0 |0 (0.0} -1.79
P: Primiparius (n = 187) M: Multiparous {n = 1063)

*: There is no significance difference (P = 0.05) in the prevalence rate of CM in P and

M groups.

a: The numbers between parentheses in this column are the percentage of infection
with clinical mastitis of buffaloes per each lactation season

Table 4: Analysis of variance (ANOVA) for confidence of linear

regression.
' Source of S§ R MS F
| variance Sum of Squares | Mean squares | |
Regression 124450 | 1 124.450 | |
Residual 22.586 ooy .2.259 _’ S5.10%%
Total FESETLTRE - |- il | |

df: Degree of freedom

Calculated F = 52.15

Tabulated Fops = 496

**: Highly signiﬁ;:ance (F<0.00)
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Table 5: Statistical analysis (Chi square) of prevalence of clinical
mastitis (CM) in primiparous and multiparous dairy buffaloes

T Animal Diseased cases (CM) Non-diseased cases Total

i Primiparous 14 . 173 187

| buffaloes

' Multiparous 75 9gE 1063

| buffaloes

{ Total 89 1161 1250
The calculated x° = 0,043 Tabulated ¢° 505 = 3.84

Table 6: Statistical analysis (One-way ANOVA) of prevalence of
clinical mastitis (CM) in primiparous and multiparous dairy

buffaloes
Source of variance 55 Df MS | F
Sum of Squares Mean squares |
Between groups 0.003 1 0.003 0.045%
Within groups 82.660 1248 0.006
Total 82.663 | 1279
df: Degree of freedom Calculated F = 0.045

Table 7: Statistical analysis (Chi square) of prevalence of clinical
mastitis (CM) of dairy buffaloes located in villages of Assiut
and Sohag Governorates, Upper Egypt.

| Governorate Diseased cases (CM) Non-diseased cases | Total

[ Assiut 31 (6.16) 472 | 503 {na)
| Sohag 58 (7.74) 689 I 747 (nb)
| Total 89 (7.02) 1161 | 1250 {n)

The numbers between parentheses are the percentage of infection with CM per each Governorate
na: Number of the examined buffaloes at Assiut Governorate

nb: Number of the examined buffaloes at Sohage Governorate

n: Total number of buffalocs  The calculated 'f' =1.165 Tabulated f oos =3.84

Table 8: Results of questionnaire with buffaloes' owners (n = 1013
person) at different villages of Assiut and Sohag
Governorates, Upper Egypt.

| mastitis test

Question tum-on ! Answer
(Do vou know ... 7) | " Yes | know No. I don't know
| Premilking precautions 41 (4.05%) 972 (95.95 %)
| {washing of udder) i | i
Postmilking teat dipping with
s antimicrokial dib 11 (1.09 %) 1002 (98.91 %)
Dryperif:d therapy at the end ! o* 1013
of lactation |
Periodical testing of mastitis
q 9 (0.89 % 1004 (99.11 %
during the lactation season by ( %) L )

indirect test such as California

*: Unfortunately, no one has knowledge on dry period therapy and the owners ascribe this lack
to the economic costs and the dairy buffaloes are drying abruptly.
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Fig. 1: Prevalence (% affected) of clinica! mastitis (CM) in dairy buffaloes at [actation
§egsons,

oy

% of infection with CM
O

% of infection with CM
-

Fig. 2: Linear regression between age of the examined buffaloes (lactation seasons)
and prevalence (% affectad) of clinical matitiz (CM)

el
P
e )

==
(=]

’ /R\a\

o 1 2 3 4 5 6 T 8 8 10 11 12
Lactation season (age of animal)

g % of CM —i— Bimple linsar regression, Regression formula; Y=10.85+{-0.98x). Correlation cosfficiant; r »- 052 !
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Fig. 3: Frequent (%) distribufion of the isclated mastitis pathogens (n = 104 isolates)
.from dairy buffaloes showed signs of clinical mastitls (n = 89 cases)

Strep. agalactiae,
23.08%

Staph. aureus,
B0.58%

E. coli, 7.69%
Ll.'-mgulue nlg:ﬂu

staphylococci,
5.7T%

[ i—-amrp. uberis, 1.92%

__Gram negative
bacteria, 0.96%

Fig. 4: Frequent distribution of the clinical mastitis cases (n = 89) yielded
Staphylococcus (Staph) aureus either alone or coupled with other pathogens in their
mammary secration

Staph aursus with
others (mixed
Staph n;;ﬂ (pure hﬂg‘;;m}
form), 52 cases

{58.43%)

ers pathogens,
23 cases (25.84%)

Pathogens could
not be isolated,
3cases (3.37%)
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Photos A and B: Gangrenous form of Staphylococcus aureus mastitis of
dairy buffaloes. The affected quarter is sloughed leaving a well
demarcated hemorrhagic line (blackish border). The neighboring
unaffected quarters are diffusely pinkish in color.

Photos C and D: Acute nongangrenous form of Staphylococcus aureus
mastitis, note the diffusely pinkish coloration of the affected udder

Photos E and F: Acute form of Staphylocoeccus aureus mastitis of dairy
buffaloes, show the reddish coloration of the infected udder
particularly the reared right quarter (cardinal signs of acute
inflammation), and the apex is abraded. (Phote F)
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Photo G: Subacute form of Staphylococcus aureus mastitis in one
quarter. Note, the enlargement of the left reared quarter and has a
pendulous shape.

Photo H: Chronic form of Staphviococcus aureus mastitis, Note the
nodular formation along the apex of teat to the base of the

quarter.
Photos I and J: Chronic form of Staphylococcus aureus mastitis vielded

thick sticky viscous discharge.
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DISCUSSION

The clinical survey in harmonization with the bacteriological
examinations of the examined dairy buffaloes indicated that 7.12 % of
the examiners were clinically positive to mastitis in variable degrees and
the majority of the bacteriologically tested samples yielded
Staphylococcus aureus either alone (58.43 %) or coupled with others
mastitis pathogens (12.36 %). These results elucidate that the isolation
rate of Staphylococcus aureus is reached up to 70.79 % alarming that
this pathogen is an etiologic agent of major concern in clinical mastitis
of dairy buffaloes located in villages of Assiut and Sohag Governorates,
Upper Egypt. Pydrala and Pydrala (1997), Tollersrud et al. (2006),
Reddy et al. (2007) and Ali et al. (2008) concluded that Staphylococcus
aureus 1s an important cause of intramammary infection of dairy
ruminants and more than 30 % of bovine clinical mastitis was due to this
infection. Mastitis caused by Staphylococcus aureus may forms a major
problem for dairy animals due to the following probable reasons. (a)
Staphylococcus aureus mastitis tends to commence with an acute
clinical episode, which subsequently develops to become a chronic
infection (Anderson, 1982). (b) The bacteriological cure rates of the
infected dairy animals with Staphylococcus aureus mastitis after
antibiotic therapy is dramatically low ranged from 9 % to 35 % (Owens
ef al., 1997; Deluyker et al., 1999 and Waage ef al.,, 2000) and the most
commercial anti-mastitis drugs are not able to penetrate the infected
mammary sites and Staphylococcus aureus produces an enzyme that
inactivates the most penicillins based treatment (Nickerson, 1993 and
De-Oliveria et al., 2000). (¢) In addition to the incurability and the
chronic nature of staphylococcus aureus mastitis, this microorganism
have the ability to live inside the invaded mammary cells (intercellular
parasite) (Almeida ef al, 2007) and to withstand strong inflammatory
responses may be associated with an immune response mediated by
factors secreted by Staphylococcus aureus (Sutra and Poutrel, 1994 and
Almeida ef al., 2007). (d) Moreover, numerous strains of Staphylococcus
aureus of mastitis origin secrete a various powerful staphylococcal
enterotoxins that secreted in milk of the mastitic udder causing serious
problems for milk consumers (Tollersrud ef al., 2006).

The current work revealed that the prevalence rate (% affected)
of gangrenous mastitis of the examined dairy buffaloes is comparatively
low (9 of 89, 10.11%). However, it appears to be the most terrible form
of clinical mastitis caused by Staphylococcus aureus in buffaloes due fo
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the severity of both local and systemic reactions of the affected animals.
This severity -may attribute to elaboration of a powerful necrotizing
alpha toxin of Staphylococcus aureus inside the infected mammary
tissues (Jubb ef al, 1993). It was obviously noticed that the most
common site of gangrenous lesion of the afflicted quarter at the annular
fold (at the base of the teat). Such location could not be interpreted.
However, this may be associated with the present of component of
venous circle at the base of teat which drains erectile venous plexus in
teat wall (Ashdowm and Done, 1984). On the other hand the unaffected
neighboring quarters of gangrenous mastitis cases were found more
reddish and warm. This may due to the diffusion of toxins through the
vascular bed of the udder (Jubb ef al., 1993).

Epizootiologically, all gangrenous mastitis caused by
Staphylococcus aureus in buffaloes occurred shortly after calf-delivery.
This possibly due to that during the preipartum period, the dairy animal
experience certain alterations in defense mechanism associated with
either changes in hormonal profile or metabolic and physiologic stresses
(Mallard et al, 1998 and Oviedo-Boyso et al, 2006). Gangrenous
mastitis oceurred shortly after parturition in dairy cattle and goats (Jubb
et al., 1993; Bezek and Hull, 1995 and Shibahara and Nakamura, 1999).
Continuous diapedesis of sufficient amount of well-functioning
neutrophils from blood into milk is a major obstacle to development of
gangrenous mastitis  associated with alpha  toxin-producing
Staphylococecus aureus (Schalm et al, 1976), and the number and the
killing capabilities of polymorph nuclear cells in milk are reduced
shortly after parturition (Kehrli ef al., 1989a, Kehrli er al, 1989b and
Weller and Davis, 1998). This may provide a tolerable account for the
occurrence of gangrenous mastitis shortly after parturition.

The statistical analyses of the collected data elucidate that the
prevalence rate of clinical mastitis of the examined buffaloes is
primarily increased by increasing the lactation numbers till the third
lactation season (peak infection rate, 10.99 %) and thereafter gradually
decreased by subsequent increasing in the lactation numbers (range of
infection rate, 8.45 % ~ 2.70 %) and dairy buffaloes with more than 9
lactation seasons were found with no clinical signs of mastitis indicating
a negative correlation relationship (correlation coefficient, r = -0.92), the
correlation is significant at the 0.01 level. This highly significant
(£<0.07) negative correlation between the lactation numbers of the dairy
buffaloes and prevalence of clinical mastitis may refer to a build-up of
acquired immunity by subsequent lactation. Similar conclusion was
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reported by Bilal et gl. (2004) who studied the factors affecting the
prevalence of clinical mastitis in dairy buffaloes and revealed that the
infection rate of clinical mastitis regressed by subsequent increase in
lactation numbers. On the other side, the prevalence rate of clinical
mastitis in multiparous buffaloes was mathematically higher than
primiparous animals. However the statistical analyses (Chi square and
one-way-ANOVA) revealed that there is no significant difference
(P>0.05).

During the period of investigation, the subsequent bacteriological
examinations of the examined cases revealed that Staphylococcus
aureus, Streptococcus agalactiae and Escherichia coli were the common
mastitis pathogens of private dairy buffaloes. The ratio of isolation of
Staphylococcus aureus (63.58%): Streptococcus agalactige (23.08 %):
Escherichia coli (7.69 %) were approx. 8 3: 1, and ratio of
Streptococcus agalactiae: Staphylococcus aureus 1: 2.7. These ratios
obviously elucidate that Staphylococcus aureus pathogen is becoming
overwhelm in mastitis of private buffaloes. Conversely, Farid e/ al.
(1975) revealed that Streptococcus agalactige was the predominant
mastitis pathogen of buffaloes, and their published results indicated that
the ratio of Streptococcus agalactiae and Staphylococcus aureus was
1.44: 1. Such difference may ascribe to the high resistance rate of
Staphylococcus aureus to the recent anti-mastitis therapy, in contrast to
Streptococcus agalactiae (De-Oliveria ef al., 2000). Moreover, results of
rough questionnaire of the current work declared that the hygienic
premilking precautions is unfortunately absent and the majority of the
farmers have no expertise on postmilking dipping with an antimicrobial
dip and dry period therapy at the end of lactation season. These play a
pivotal role in existence and persistence of Staphylococcus aureus-
mastitis. Pre- and post-milking sanitary measures coupled with dry
period therapy are the utmost point in declining the prevalence rate of
contagious mastitis among dairy animal population (Bramley, 1996).
Furthermore, results of the current questionnaire may refer to the lack of
awareness and to the insufficient veterinary services in small villages.
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