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SUMMARY

From Oct. 97 to Aug. 2000, 5.82 % and 16.71 % of the examined dairy
buffaloes (n = 1083) in different villages of Eastern-north and Western-
north of Assiut Governorate-Egypt, were positive to clinical and
subclinical mastitis, respectively. Mycoplasma bovis (MB) was isolated
from 17 (1.57%) cases out of the tested buffaloes (n =1083); 11 cases
showed severe clinical mastitis and 6 had subclinical mastitis, The
normal pooled-samples were mycoplasma free. SDS-PAGE* can be used
as a rapid test for identification of the isolated mycoplasma. Prevalence
of mastitis in buffaloes at various lactation seasons was deseribed.
Painless and firmness gross swelling of the affected quarters yielding
milk with characteristic changes, which appeared within fow minutes
after collection, and without systemic illnesses were the predominant
findings of MB positive cases. Clinical signs of the bacterial mastitis
were described. All MB positive cases were found in the villages of the
Eastern-north of Assiut, and most of these cases were more prevalent
during the cool-months. All tested isolates were enrofloxacin-sensitive.
Therapeutic trials with enrofloxacin and  anti-inflammatory drugs
clinically improved the mastitic cases with exception of the clinical
Staphylococcus gureus mastitis, The udder and milk abnormalities of
ME positive cases were apparenily reduced after enrofloxacin-therapy
but 4B were intermittently shed in their milk. The MB positive cases
should culled as early as possible to avoid the horizontal and probably
the vertical transmissions of infection.

Key words: Buffaloes’ mastitis, clinical,etiology, epizootiology & therapy.
INTRODUCTION

Mastitis is still implicated as a serious problem of dairy animals
causing a considerable level of economic losses particularly in the
developing countries where the hygienic measures and the milking
sanitation are often insufficient. Several bacteria belonged to class
Schizomycetes particularly  streptococei  and staphylococei  were
frequently encountered as mastitis pathogens responsible for curable and/

*: SDS-PAGE: Sodium dodecyl sulphate polyacrylamide gel electrophoresis
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or incurable mastitis of dairy animals (Carter and Cole Jr., 1990). On the
other side, mycoplasma (Gram negative microorganism, class
Mollicutes) was also incriminated as one of the major non-traditional
mastitis pathogens causing drug—tesistant mastitis with extremely
decline of the milk yield of the affected cases, and increased the culling
ratc of the infected herds (Bisping and Amtsberg, 1988 and Carter
and Cole Jr., 1990; Gunning and Shepherd, 1996 and Mettifogo et al.,
1996).

Since the original reports on mastitis due to mycoplasma
infections (Mycoplasma bovigenitallium, in England, Davidson and
Stuart, 1960 and Mycoplasma bovis, in Connecticut, USA, Hale et al.,
1962) of dairy herds. mastitis caused by these agents became an
important discase of dairy cows and buffaloes in much of the world (Pal
et al., 1984: Gunning and Shepherd, 1996; and Mettifogo et al.. 1996).

In Egypt, severe outbreaks of incurable mastitis of dairy Friesian
herds with colossal economic losses duc to Mycoplasma bovis and
Mycoplasma bovigenitaliym infections were recorded for the first time
by El-Ebeedy et al. (1985) and Eissa (1986), respectively. Thercafter,
during the last 14 years, several reports on mastitis caused by
mycoplasma  (Mycoplasma  bovis, Mycoplasma bovigenitallium,
Mycoplasma arginini and Mycoplasma bovirhinus) infection in dairy
Friesian cows located in different localities of Egypt were published by
many authors (Ahmed 1987; Zaitoun, 1990; Akl, 1993; and El-Shabiny,
1994). This may reflect an increase in spread of the mycoplasma
infection throughout the Egyptian land.

In regard to buffaloes, Metry (1996) epitomized that dairy
buffaloes gave more than 65 % of the total milk production in Egypt.
However, reports on mastitis of Egyptian dairy buffaloes due to
mycoplasma infection are apparently still brief in the available literature.
Eissa (1986) carried out frequent attempts for isolation of mycoplasma
from mastitic buffalocs with negative results. On the same year, Sabry
and Ahmed (1986) reviewed a full document on the different types of
mycoplasmas  (Mycoplasma  bovis, Mycoplasma  bovigenitalium,
Mycoplasma arginini and Mycoplasma  bovirhinus) that culturally
isolated from the diseased and apparently normal buffaloes in Egypt.
They concluded that respiratory dysfunction, and infertility and
reproductive disorders in both female and male buffaloes were the major
associated diseases with mycoplasma infection. However, their review
did not refer to the role of mycoplasma infection as mastitis pathogens in
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the Egyptian dairy buffaloes. Such review might reveal that mycoplasma
mastitis was still restricted only in the Bgyptian Friesian herds on that
time. Four years later, Zaitoun (1990) isolated Mycoplasma  bovis
coupled with Mycoplasma arginini from milk of a dairy buffalo (1 out of
49 mastitic cases, 2.04%). He also teported that no mycoplasma could be
isolated from milk of the normal and the subclinically mastitis buffaloes
(n=104). Thereafter, by using culturing procedure synchronized with
fluorescent antibody technique, Akl (1993) found that 12.10 % and 8.7%
of the clinically and subclinically mastitis buffalocs, respectively, in
north-Egypt were mycoplasma (Mycoplasma bovis and Mycoplasma
bovigenitalium) positive. In addition to Mycoplasma bovis, Mycoplasma
bovigenitalium and probably Mycoplasma arginini as causative agents of
mastitis in the Egyptian dairy buffaloes, El-Shabiny (1994) added that
33.33% of the examined mycoplasma positive cases of a dairy buffalo
herd (Giza Governorate, south-Egypt) showed clinical mastitis yielded
Mycoplasma bovirhinus. Furthermore, on the same year (1994), El-
Shabiny and Abou-El-Makarem (1994) investigated 40 randomly
selected diseased buffaloes with clinical mastitis in a dairy buffalo’s herd
located in Beni-Suef Governorate (south-Egypt). They found that 10 25
o) cases yielded mycoplasmas in their milk. These mycoplasmas were
identified as Mycoplasma bovigenitalium (50 %), Mycoplasma bovis
(30%) and Mycoplasma bovirhinus (20 %). Such results may refer to the
high prevalence of buffalocs’ mycoplasma mastitis in south-Egypt and it
may also reveal that Mycoplasma bovirkinus can be considered as
additional mycoplasma beside Mycoplasma bovis and Mycoplasma
bovigenitalium arc responsible for mastitis in the Egyptian dairy
buffaloes. However, Sabry and Ahmed (1986), Bisping and Amtsberg
(1988) Carter and Cole Jr. (1990) encountered Mycoplasma bovirhinus
as one of the respiratory mycoplasmas. The available reports on
buffaloes’ mycoplasma mastitis in| Egypt focused principally on
detection of mycoplasma infection by cultural or serological methods
rather than the clinical and epizootiological descriptions of the diseasc in
the infected buffaloes’ herds only, | However, the individual dairy
buffaloes under the farmers’ hands appear to be more denseness than that
of herds in Egypt. Moreover, these reports also neglected the role of
other mastitis pathogens that probably involved with mycoplasma
infection. Consequently, the fundamental goals of the following work
were directed to describe the subclinical and clinical mastitis of the
individual dairy buffaloes with a particular emphasis to mycoplasma
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infection, and to reveal some field and laboratory notes on mycoplasma
mastitis in Assiut Governorate (south-Egypt). Sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE) as a rapid test for
identification of the isolated mycoplasma derived from mastitis of dairy
buffaloes in comparison with reference strains was achieved. Antibiotic
sensitivity test of the isolated mastitis pathogens was preformed.
Therapeutic trials of some discased cases with follow up (prognosis)
were also carried out.

MATERIAL and METHODS
ANIMAL:

During the period of investigation (Oct. 97 — Aug. 2000), a total
number of 1083 dairy buffaloes located in different villages of Eastern-
north and Western-north of Assiut Governorate (Table 5) were clinically
and subclinically examined for the presence of mastitis. Clinical
examinations depend mainly on visual inspection and palpation of the
mammary glands for detection of clinical udder and milk abnormalities.
Moreover, the general health condition and the systemic reactions of the
examined animals were also monitored. For subclinical examinations,
the non-clinically mastitic buffaloes were milked manually and their
quarters’ milk were subjected to the indirect tests (California mastitis
test, CMT and/or modified Whiteside test, MWT) for detection of the
subclinical mastitis cases. Owner’s complaint and history of the clinical
curable and incurable mastitis cases were recorded and discussed.
COLLECTION OF THE SAMPLES:

Milk samples:

The apparently normal examined buffaloes were tested for the
presence of subclinical mastitis using CMT and/or MWT as the methods
described by Schalm and Noorlander (1957) and Murphy and Hanson
(1941) respectively. The subclinically mastitis—positive cases were
sampled as a composite sample for each infected case included one or
more quarter(s) and subjected to bacteriological culturing with minimum
of delay. Thereafter, these collected milk samples were stored in - 20°C
till the time of mycoplasmal analysis. On the other hand, a composite
milk sample of each clinically mastitis case was collected and subjected
primarily to bacterial and mycotic culturing, and thereafter stored in the
deep freezer temperature till mycoplasmal analysis. The remained
buffaloes (clinically and subclinically mastitis negative cases) were also
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sampled as pooled samples (each pooled sample for 4 — 5 cases) and
tested for the presence of mycoplasma.

LABORATORY PROCEDURES:
Bacteriological examinations:

Brain heart infusion agar (BHIA, Gibco) containing 5 % sheep
blood were prepared and used for bacterial isolation. Biochemical
identification of the purified suspected colonies were carried out
according to the methods described by Carter and Cole Ir. (1 990).
Mycological examinations:

BHIA and Sabouraud’s dextrose agar (Oxoid) plates
supplemented with antibiotics (penicillin and streptomycin) were used
for isolation of mycotic agents. These plates were incubated at 37°C and
at 25°C for 2-3 week with daily observation, respectively. The isolates
were morphologically and biochemically identified according to the
methods described by Carter and Cole Jr. (1990). The mycological
analysis focused principally on the pathogenic agents and discounted the
saprophytes.

Mycoplasma examinations:

The time interval between samples collection and mycoplasma
analysis was 1 - 2 weeks. The stored milk samples were thawed, and 0.2
ml. of each thorough mixed sample was inoculated into HayfTick liquid
medium (Bisping and Amtsberg, 1988) and incubated, and thercafter
cultured onto Hayflick agar plates and incubated in 5 % Coy atmosphere.
The characteristic smooth grains fried egg-like colonies were picked and
purified, and stored at -80°C. in Dept. of Mycoplasma, Animal Health
research Institute, Dokki, Giza-Egypt until the time of identification.
Bacterial irreversibility, genus differentiation, and biochemical
identification of the purified strains were achieved according to the
criteria of Bisping and Amtsberg (1988). The biochemically identified
mycoplasma  strains  were  thereafter subjected to  serological
identification by using growth inhibition test according to the methods
reported by Clyde (1964). Reference antisera against Mycoplasma bovis
and Mycoplasma bovigenitallium were kindly supplied by Dr, 8. J,
Geary. Dept. of pathobiology, University of Connecticut, U.S.A.

Milk smears of the mycoplasma-tested samples were prepared
and stained by Giemsa’s and Gram’s stains, and examined under oil-
immersion lens of light microscope (X 1250).
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Cell protein electrophoresis procedure:

Cell protein clectrophoresis procedure was used as a rapid test for
characterization of mycoplasmas derived from mastitis in buffaloes and
compared with the reference strains.

1- Reference strains:

Mycoplasma  bovis  (Donetta strain) and  Mycoplasma
bovigenitallium (PG 11 strain) reference strains were obtained from Dr.
S. J. Geary, Dept. of pathobiology, University of Connecticut, U.S.A.
and subjected to SDS-PAGE.

2- Field strains:

Randomly some strains of the isolated mycoplasma, which
previously serologically identified by growth inhibition test, were
subjected to SDS-PAGE.

3- SDS-PAGE technique:

Preparation of SDS-PAGE antigen was prepared (Thirkell et al.,
1990) and SDS-PAGE technique were carried out according to the
methods described by Laemmli, (1970).

Antibiotic sensitivity test:

Some strains of bacterial and mycoplasmal isolates were tested to
the different members of antibiotics (BioMericux, France) that
comumonly used in the veterinary field by disc diffusion methods.
Muleller-Hinton medium (BioMerieux, France) supplemented with
and/or without normal sterilized horse serum (El-Agouza Institute, Giza-
Egypt) used to bacterial isolates, and Hayflick medium to the tested
mycoplasma strains. Results of the antibiotic sensitivity test were
interpreted according to the guidelines of National Committee for
Clinical Laboratory Standards (1984) and to Carter and Cole Jr. (1990).
Therapeutie trials and follow up:

Lines of the therapeutic trials of some mastitic buffaloes due to
mycoplasma infection or other mastitis pathogens were carried out with
the choice drug according to the results of the antibiotic sensitivity test
(Table 8). The therapeutic course persisted for 5 successive days. The
treated cases were subjected thereafter to clinical examinations
synchronized with re-isolation of the mastitis pathogens for a forecast of
the probable course and termination of a disease. Two occasions with 10
~ 15 day’s intervals for re-isolation of the mastitis pathogens were
carried out.
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Localitics and seasonal influences:
Localities and seasonal influences on the prevalence of
mycoplasma mastitis of the examined buffaloes were studied.
Statistical analysis:
Statistical analyses were caried out according to Milton and
Tsokos (1983),
RESULTS

Prevalence (% affected) of clinical and subelinical mastitis:
Sixty-three (5.82 %) and 181 (17.46 %) cases out of the
examined buffaloes (n = 1083) showed clinical and subclinical mastitis,
respectively, (Table 1). Prevalence of the different types of the clinical
and subclinical mastitis (according to the isolated microbial pathogens,
Table 2) at various lactation seasons of the tested buffaloes was
illustrated in Figures 1 and 4.
Myeoplasma mastitis:

Seventeen cases (1.57 %) out of the tested bufialocs (n =1083)
yielded Mycoplasma bovis in their milk; 11 cases showed severe clinical
maslitis and 6 had subclinical mastitis (Table 3). The tested normal
samples were mycoplasma free (Table 3). Of these mycoplasma positive
buffaloes, 35.29 % vielded Mycoplasma bovis in a pure culture, and
64.71 % yielded Mycoplasma bovis coupled with coagulase negative
staphylococci (Table 4). Neither pathogenic fungi nor yeast could be
isolated from the mycologically examined mycoplasma positive samples.

Fig. D shows the electrophoretic pattern (SDS-PAGE) of the
tested mycoplasma  strains (n = 10) and the two reference strains
(Donetta strain), on 10 % polyacrylamide gel with coomassie stain. The
majority of proteins were ranged between 37000 — 75000 molecular
weight. A high degree of similarity betwecn the most strains was
established with minor differences confined to the lower portion of the
gel (molecular weight region of 19 - 27 KDa),

Clinical findings:

The whole affected quarter including the teat of the clinically
mycoplasma positive case was markedly swollen with complete
disappearance of the annular fold. On posierior inspection, size of the
swelled quarter was more than triple as large as the opposite unaffected
one and its shape was similar to the inverted conical flask with short
pointed neck, where the teat was “invaginated” in the swelled quarter
(Fig. A). By palpation, there were no hotness or pain of the infected
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Guarter and it consistency was similar to a plastic bag filled with extra
amount of the pressed spongy material. Teat orifice of the ill quarter was
relaxed with dripped milk. The mammary Iymph nodes of the infected
cases appeared to be normal. The streamed milk of the positive
Mycoplasma  bovis  mastitis buffaloes was apparently normal
immediately after collection, but it lacks the characteristic odor of the
buffalo’s milk. Within few minutes post collection, the sampled milk
was gradually separated into two layers on standing position (Fig. B; and
Bs). The supernatant was watery and colorless in 7 cases, and was
thickly and yellowish in the remaining cases (n = 10). The sediment of
all infected cases contained white flakes that deposited onto the bottom
or adhered on the wall of the collected vials. Neither offensive odor nor
abnormal contents like blood were macroscopically noticed in the
positive Mycoplasma bovis samples. The Mycoplasma bovis positive
cases were not systematically ill and they continued to eat and drink
well, The prepared milk smears failed to demonstrate Mollicutes
microorganisms under 1250-magnification power but it showed extra
amount of mononuclear and polymorphnuclear cells, Gram’s positive
staphylococeus clusters were demonstrated in 9 out of 11 milk smears.
History taken with the owners elicited that the clinically infected
buffalocs with Mycoplasma bovis did not respond to various types of
anti-mastitis drugs with drastic decline in milk yield, while the
subclinically infected cases showed decrease of the milk yield about 2.5
— 4 liter per day. They also added that the milk of the subclinically
infected buffaloes failed in manufacturing of “green (kahries)” cheese
(uscless milk) referring to the economic losses.

On the other side, subacute purulent mastitis with variable degree
of pain and without marked systemic reactions were the prominent
clinical findings of mastitis yielding Staphylococcus aureus, either alone
or coupled with streptococei. The secreted milk of these cases had a
pussy odor and it was yellowish in color.

Remarkable inflammatory pain and hotuess of the affected
quarters were the characteristic findings of clinical E. coli mastitis.
These quarters were moderately swollen; purplish pink in color, and
yielded odorless watery milk contained reddish flakes. Anorexia, pyrexia
(40 % 0.2°C, average). tachycardia (83 + 6 / min.) and the respiratory rate
ranged from 28 to 36 per minute were the predominant systemic illness
in the diseased cases with £. coli mastitis. Slightly ejection of diarrhea
soiled the hind udder’ quarters were noticed in two cases.
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Localities influence on the prevalence of mycoplasma mastitis:

Table 5 revealed that the different localities in the Western-north
and Eastern-north villages of Assiut were not a governing factor on the
prevalence of clinical and subclinjcal mastitis of the examined buffaloes.
However, all mycoplasma mastitic cases were found in the Eastern-north
villages (Table 3),

Seasonal influence on the prevalence of mycoplasma mastitis:

Table 6 summarized the seasonal influence on the prevalence (%
affected) of mastitis of dairy buffaloes in Assiut Governorate. It was
found that the percentage of infection with bacterial mastitis was
apparently higher in the cool months (24.67 %) than the summer months
(19.74 %). Such variation was  statistically insignificant (P=0.05).
Mycoplasma mastitis was highly significantly (P<0.01) prevalent during
the cool months (Table 6).

Antibiotic sensitivity test:

Table 7 revealed that all tested isolates were highly sensitive to
enrofloxacin (one of the quinolon groups) with cxeeption of one strain
(N°. 3) of Mycoplasma bovis was resistant. Sixty percentage and 75 % of
the tested Mycoplasma bovis and Staphylococeus aureus strains were
oxytetracycline-resistant, respectively. The tested E coli isolates were
generally resistant to the applied antibiotics with exception of
enrofloxacin and chloramphenicol.

Therapeutic trails and prognosis:

Regarding groups A and B, two weeks post the start of the
therapeutic trial (Table 8); the mycoplasma positive cases showed mildly
reduction in the local swelling of the affected quarter(s). However, the
milk yield was stil] watery with grossly changes, and mycoplasma was
isolated from one case, whereas staphylococei were disappeared. Two
week later, the affected quarter(s) of the mycoplasma positive cases
showed great reduction of the swelling and the gross changes of the
secreted milk were largely reduced but it was still watery. Mycoplasma
(on this trial of re-isolation) was isolated from 3 cases, including the
previous positive case, of the apparently recovered cases (unfavorable
prognosis). Staphylococei were stiil disappeared.

Concerning group C (clinical staphylococcus aurens mastitis,
Table 8), onc weck post treatment, enrofloxacin did not reduce the
clinical abnormalities of the infected quarters and their milk was became
more thickness yellowish pussy discharge with repulsive odor. The skin
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of the teat of one case was chapped. Staphylococcus aureus but not
streptococei  could be isolated from their milk (bad prognosis).
Conversely, enrofloxacin was supreme in curing the subclinical mastitis
caused by Staphylococcus aureus mixed with streptococei (group D,
Table 8) and their milk gave negative results to MWT and to the
bacteriological examinations (excellent prognosis).

Enrofloxacin with supportive treatments and frequent evacuation
of the udder were successful to reduce the remarkable udder and milk
abnormalities of E. coli-mastitic buffaloes (group E, Table 8). The
causalive agent(s) could not be re-isolated. Moreover, the systemic
illnesses of these cases were declined. However, the reduced amount of
milk yield was the main owner’s complaint. Three weeks post treatment,
the affected quarters were apparently normal during palpation and their
milk was restored to the normal appearance. The general health
condition of the diseased cases returned to the normal. Prognosis is
favorable with some reservations where the amount of the milk yield per
day was reduced.

DISCUSSION

The obtained results revealed that the most cases of clinical and
subclinical mastitis of the examined dairy buffaloes occurred during the
beginning months of the first lactation season (Table 1 and Fig. 1)
suggesting the increased susceptibility of the primiparous buffalo to the
intramammary infection. This may attributed to the decreased number
and killing capacities of the phagocytes (cellular barriers) that occurred
shortly after calving of the primiparous lactating animals (Kehrli et al.,
1989a, Kehrli et al., 1989b and Weller and Davies, 1998). Rapid
diapedesis of sufficient amount of phagocytes from blood into milk
considered the major defense mechanism of the mammary gland against
the invading pathogens (Rebhun ¢t al., 1995). On the other side, the
highly significantly decreased (P<0.01) prevalence of mastitis (Fig. 2 and
3) of the aged dairy buffaloes (multiparous) may ascribed to the
increased numbers of the phagocytes in their milk (Weller and Davies,
1998). They concluded that the somatic cell counts (phagocytes) were
markedly increased with advancing age and stage of lactation of the
dairy animals.

Mastitis due to Staphylococcus aureus cither alone or coupled
with streptococei (Table 2 and Fig. 4) was the predominant type of
mastitis of the examined buffaloes at the various lactation seasons.
Poorer management precautions during pre- and post-milking were
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usually the contributing factor of the examined buffaloes in the different
villages, and the most owners has no knowledge concerning post milking
teat dips with a germicidal solution. Blowey and Edmondson (1998)
reported that teat-dipping germicidal solutions killed the majority of
organisms that colonized the teat canal before invading the udder like
staphylococei and the most strains of streptococei, and they also
prevented the further colonization, Consequently, the higher prevalence
of staphylococeus and streptococcus mastitis may interpreted (Fig. 5). E,
coli and the other coliform bacteria are soil-borne infections and they did
not colonize the teat canal (Blowey and Edmondson, 1998). Therefore
the possibilities of spread of infection from animal to another become
low, and this may interpret the less frequently occurrence of £ coli-
mastitis (Fig. 5).

The microbiological analysis of the examined samples (Table 2)
declared that 10.25 % of the mastitic buffaloes were culturally negative.
This may attributed to several probable reasons including (a) too fow
mastitis pathogens to be detected; (b) haphazard application of anti-
mastitic drugs without detection of the causal agents and (c) antibiotic
residues may temporarily inhibit the mastitis pathogens. Furthermore, it
was also probable that the mastitic pathogens inhibited or killed after the
sample was collected but before culturing (Zorah et al., 1993).

From the epizootiological point of view, mycoplasmal analysis
(Table 3) referred to the lower prevalence (1.57 %) of Mycoplasma bovis
mastitis in the individual dairy buffaloes under field circumstances. This
may ascribed to the decreased possibilitics of spread of infection from
animal to another. Contrariwise, the results obtained by El-Shabiny
(1994) and Ei-Shabiny and Abou-El-Makarem (1994) concluded that
mycoplasma mastitis was a drastic problem for the investigated
buffaloes’ dairy herds in Giza and Beni-Suef Governorates, respectively.
They found that 30 % and 25 % of the culturally examined samples were
positive to three pathogenic types of mycoplasmas  including
Mycoplasma  bovis, respectively.  Although  the prevalence of
Mycoplasma bovis mastitis of the individual buffaloes is low, special
precautions should be taken to avoid the horizontal and vertical
transmissions of that infection. Gonzalez et al. (1992) reported that the
field practitioners were responsible for spreading the infection to the
other areas; mycoplasma was cultured from a metal syringe and from
treatment material being dispensed. Experimentally, Pfutzner and
Schimmel (1985) concluded that Mycoplasma bovis was vertically
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transmitted from the infected udder of the pregnant cow to the fetus and
to the respiratory system of the newborn calf in which it remain infective
up to sexual maturity. Pfutzner et al. (1981) reported that transmission of
mycoplasma mastitis could be occurred by contact between animals at
markets, both of dams and their offspring, and by means of bull semen.
The latter mode may be refers to the hematogenous spread of
mycoplasma infection from the deposition site to the udder. Bennett and
Jasper (1977) experimentally incriminated the hematogenous spread of
Mycoplasma bovis infection from the inoculated quarter to the non-
inoculated quarters of the previously non-infected cows. In Egyptian
villages, the most villagers are still prefers the natural mating than
artificial insemination for pregnancy. Sabry and Ahmed (1986) reported
that 40 % of the examined buffaloes-bulls that bred for natural service
were harbor different types mycoplasmas including Mycoplasma bovis in
their prepuces and semen. However, intra-mammary infections of bovine
udders through entrance of mastitis pathogens via teat orifice are still the
major mode of infection (Rebhun et al., 1995).

The bacteriological analysis of mycoplasma positive cases (Table
4) indicated that 64.71 % of these cases yielded Mycoplasma bovis in
association with non-pathogenic or possibly mild pathogenic
staphylococei (Bisping and Amtsberg, 1988 and Carter. and Cole Jr,
1990). Such association seems to be a synergistic situation between
mycoplasma and bacteria. Probably, the presence of bacteria may induce
a favorable microenvironment for growth or overgrowth of mycoplasma
infection in the udder tissue. Wienhus and Kirchhoff (1984) found that
the smallest detectable number of Mycoplasma bovis in milk was 5
colony-forming units (CFFU) in the absence of bacteria, or 50 CFU (10
times more) in the presence of bacterial contaminants.

Results of SDS-PAGE (Fig. D) shows the similarity between the
protein patterns of the field mycoplasma strains and Mycoplasma bovis
reference strains with minor difference. Such difference may attribute to
the ecological and climatic variations. The agreement percentage
between the results of SDS-PAGE and growth inhibition test with
specific antiserum was 100 %. This may conclude that SDS-PAGE can
be use as a satisfactory and rapid test (within hours) for classification of
unknown mycoplasma isolates.

From the clinical point of view, painless grossly diffuse swellings
of the whole quarters with characteristic changes of their milk without
systemic illnesses were the prominent signs of Mycoplasma bovis
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mastitis. Similar clinical findings could not be traced in the available
literature of buffaloes® Mycoplasma bovis mastitis, However, similar
findings in cows were fairly reported by Eissa (1986), Bisping and
Amtsberg (1988), and Mettifogo et al. (1996) with some clinical
differences. Number of the affected quarters  appeared to be the major
clinical difference between the infected cows and buffaloes. In the latter,
one or two quarters were found to be ill whereas in the infected cows the
four quarters were commonly involved. Gross changes in milk of the
clinical Mycoplasma bovis positive cases were remarkable suggesting
changes in the physical characteristics and chemical compositions of
milk. These grossly alterations were apparently not explored in
Mycoplasma bovis positive-buffaloes, However, Ruffo and Resmini
(1971) investigated the chemical altcrations of milk of Myeoplasma
bovis and Mycoplasma arginini mastitis in cows. They found that both
organisms induced reduction in fat, lactose, a-lactalbumin and B-
lactoglobulin contents, and increased in the casein nitrogen (insoluble
compound), sodium, chloride and blood serum albumin. Conseguently
the lake of odor and the gross changes of milk of the mycoplasma
positive cases may explained, The yellowish coloration of the
Supernatant layers of some milk samples ascribed to the involvement of
staphylococci with mycoplasma,

On the other side, purulent mastitis without systemic reactions
were the characteristic findings of mastitic buffaloes due to
Staphylococcus aureus either alone or coupled with streptococci.
Conversely, remarkable inflammatory pain of the affected quarter(s) with
systemic reactions including pyrexia was the predominant signs of F.
coli mastitis. Such variations may attributed to the endotoxemic
condition induced by E.coli (Oz etal., 1985). Consequently, it is suggest
that, in the absence of the laboratory facilitjes, signs of severe local
reactions of the affected quarter(s) associated with systemic illnesses
including pyrexia may be consider a valuable guide to differentiate
between mastitis caused by Gram’s negative bacteria and that caused by
Gram’s positive one. White et al. (1987) suggested that rectal
temperature could be used, as a predictor to revealed the cause of
mastitis was Gram’s positive or Gram’s negative bacteria.

Concerning environment, the obtained results illustrated in Table
5 indicated that there was no significant varjations (P>0.05) between the
prevalence of mastitis in buffaloes that located in the Western-north
villages than those located in the Eastern-north villages. However, all
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Mycoplasma bovis mastitis cases were found in the Eastern-north
villages. Such distribution could not be accounted. However, according
to the nature of land, the Eastern-north villages are ecologically
classified into cultivated areas parallel to the River Nile and its branches,
whereas the western-north villages are desert or semi-desert areas and
appears to be more dryness. Pfutzner (1984) and Rosenbusch (1994)
concluded that the non-dryness and moisture environment increased the
survival period and the resistance of Mycoplasma bovis. Consequently.
the dryness arcas may consider a hostile environment for spread of
mycoplasma infection.

Regarding the seasonal influence, Table 6 and Fig.6 revealed that
the prevalence of Mycoplasma bovis mastitis of the examined animals
was highly significantly increased (P<0.01) during the cool months
(non-rainfall-months) in Assiut Governorate. Experimentally, Pfutzner
(1984) concluded that the moisture-lowest temperature (below 20°C)
media activated and increased the survival period of Mycoplasma bovis.
Naturaily, Gonzalez et al. (1992) found that the highest frequency of
Mycoplasma bovis mastitis occurred during winter season, decreased in
mid spring and thereafter sharply declined during the summer months.
This may reveal that the cool environment is act as a favorable media for
growth and spread of Mycoplasma bovis infection,

Results of the antibiotic sensitivity test and the therapeutic trials
of some diseased cases with mycoplasma revealed that enrofloxacin was
successful in reduction of the clinical abnormalities of the infected cases.
Similarly, Pulgiese et al. (1994) concluded that enrofloxacin
supramammary-injection was superior in comparison with intra-
muscular route to eliminate the majority of mastitis pathogens including
mycoplasma infection. The results of re-isolation trials revealed that
Mycoplasma bovis was intermittently shed from the treated cases.
Intermittent shedding of Mycoplasma bovis infection considered one of
the major problems of the infected dairy animals and herds (Gonzalez et
al., 1992 and Gunning and Shepherd, 1996). Failure elimination and the
intermittent shedding of Mycoplasma bovis from the infected cases may
ascribed to the intra— and interceliular parasitism of this microbe
(Stanarius et al., 1981 and Rosenbush, 1994). Stanarius et al. (1981)
found that some of Mycoplasma bovis microorganisms were within the
phagocytes and they possessed a great coat on the outer part of the unit
membrane. This coat may be act as a protective cover.
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On the other side, the results of therapeutic trials of the discased
buffaloes with bacterial mastitis suggested that enrofloxacin associated
with anti-inflammatory drugs appears 1o be the choice treatment.

However, clinical Staphylococeus dureus mastitic cases were incurable,
Staphylococcus aureys (pus-producing bacteria) mastitis was poorer

the pussy material was act as a protective cover against the antibiotics
(Carter and Cole Jr., 1990 and Rebhun ¢t al,, 1995), Conversely,
enrofloxacin wag superior in treating of the subclinjcal Staphylococcus
Qureus mastitis,

In conclusion prevalence  Mycopiusmg bovis mastitis of the
individual buffaloes under field conditions in Assiut Governorate
appeared io be non-problematic. However, mycoplasma mastitis positive
cases should culled as early as possible to avoid ‘the horizontal and
probably vertical transmissions of that disease, Buffaloes shows painless
and non-hotness gross swellings of their quarters (which yield abnormal

mastitis were less frequently occurred.
It is worthily to report that milk of the subclincally mastitis
buffaloes appeared to be like normal, and some villagers prefer drink the

causing mastitis may produced entrotoxin that causes food poisoning for
human consumption. The zoonotic importance of Mycoplasma bovis
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Table 2: Microbiological analysis of the collected milk samples from the clinical
(n = 63) and subclinical (n = 181) mastitis of the examined dairy buffaloes.

Clinical mastitis Subclinical mastitis
Isolated Number of [ % to all Number | % to ali % to all mastitic
Organism cases. clinically of cases. | subclinically cases (n= 244)
mastitic cases. mastitic cases.
Staphylococci® | 21 33.33 % 62 34.42 % 34.02 %
Streptococci® | 0 T 428w T (s 28.18%  |2458 %
Staphylococei |12 [ 19.05% 4z ] 2820% |mnw

| & Streptococei SN TR T
Mycoplasma* | 11 17.46 % 6
1

331% Je97%

Coliform*= |4 B T0.s5% T |205%
N |6 lemm e Tsow T wasee T
#: 73 % out of the isolated staphylococeus strains were gulase positive hie US aureus.
@ 3 Strepl galactia was the predomi (89.5 %) isolated streptococei,
*: Mycopi, bavis was isolated either alone with other microbial agents.
**: E. coli coupled with/without other unidentified gram-negative bacteria.
S: Negative culture, mastitis pathogen(s) could not be isolated.
Table 3: Prevalence of Mycop bovis (MB) mastitis of the examined dairy
buffaloes,
Clinical mastitis Subclinical mastitis* Normal cases’
T % of % of
£ o g
Z Z s infection & infection 4
o 81 & 2= with MB | & 2 & with MBto | 28
= Twil G P Dl R~ - = =
- &] ° s 2 to all s E = all £ g3
s 2 . T e T < Pt & 3
5 & s B g Pl 54 e 3
2 z 5 = clinical | 2 2 = subclinical ]
£ £ 2 g E £ g £ RS
= = - >
zZ - ,E & mastitic | z 3 mastitic | < g
= cases cases =
1083 63 11 17.46 % 181 6 33 % 839 -
(5.82%)° | (1.02 %)* (16.711%)° | (0.55 %)*

*: Scores of the indirect test {CMT) ranged from +2 to +3,

L - Ponled-smp|ing System was carried out (each pooled sample for 4 or 5 cases),

**: Mycoplasma bovis was culturally isolated either afone or coupled with other microbial agents.
§: This percentage between the parenthesis is the percentage to the examined buffaloes (n = 1083).
-t Mycopl. could not be isalated
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Table 4: Frequent distribution of the isolated microorganisms with
Mycoplasma bovis mastitis of dairy buffaloes (n = 17).

Microorg Number of cases % to all positive
Mycoplasma bovis 6 35.28 %
Mycoplasma bovis
& 11 64.71 %

Coagulase negative
staphylococci.

Table 5: Ecological distribution of Mycoplasma bovis mastitis of buffaloes
in different villages of Assiut Governorate-Upper Egypt.

Clinical mastitis Subclinical mastitis
Number | Number | Chi- | Numberof | Number | Chi- Number of
Locality | the of square | Cases of the square | Cases
examined | the value | vielded mastitic vaiue yielded
animals | mastitic | (%) Mycoplasma | cases (F9) Mycoplasma
cases bovis bavis
Eastern 686 45 11 125 6
North® (6.56 %) (1.60 %) {(18.22%) (0.87 %)
Villages
Western | 397 18 1.88' 56 3.06"
north® (4.53 %) o (14.10%) -
Villages

(@ : Eastern-north villages, Wa'lidia, Kom-Abu-chial, Bani-mour, Abnoub, Abnoub-El-Ham’mam.
$ : Western-north villages, Gabdam, Bani-Ghaleb, Bani-Adi, and Awlad-Eliew.

+: Non-significant variation (P > 0.05).

#: Non-significant variation (P> 0.05).

~: Myeoplasma bovis could not be isolated.
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Seasonal influence on the prevalence of Mycop!.

dairy buffaloes in Assiut Governorate,

I 44 No. 87_October 2000

bovis r

of

Months | Climatic-temperature: Number of the Number of Mycoplasma bovis
{Mean + SD) examined buffaloes™ | mastitic cases | positive cases

Cool- 19.58 £3.36 °C 612 151" 15¢

months? (24.67 %) (2.45 %)
Hot- 35.42 1 4.89 °C 471 93° 2

months” (19.74 %) (0.42 %)==

*: Mean climatic temperature obtained from Meteorological station, Faculty of Agriculture, Assiut

University.

#+: Mastitic cases included the clinical and subclinical forms (n = 244),

@: Cool-months; the 2* half of Octaber ~ the end of Marsh,

#: Hot-months; April ~ the 1% haif of October.

%@ b) =370, non-significant difference (p > 0,05).

% (c od) =729, highly significant difference (p < 0,01)*,

Table 7: Antibiotic sensitivity test of some isolated strains.
Antibiotic Mycoplasma bovis Staph. aureus CAN-S(agh. Streptococdi, E. coii
dise Tested strains Tested isolates Tested Tested isolates | Tested
isolates isolates
x!z=s<4151:z'3l412 : ] I T Y
r 3 s{‘ i ‘f_
38 | sss

E P8 | o8

Strepto, | s 1 s r s v | ﬁ:‘n_uﬂb —uém:' 0 | no | o | ng
CAN-staph: coagul. pati iylococci . n0: not tested.
Pen.: Penicilline G sad. (30 ). Amoxy.: Amoxycilline {10ug). Oxy.: Oxytetracycline (30ug).

Chlo.:Chioramphenicol (30pg).
Strepto.: Streptomycin {10ug)
r: Resistant strain,

s: Intermediate seasitivity, the ichibition zone ranged from (2 to 18 mm.
ss: Sensitive, the inhibition zone ranged from 19 to less than 23 mm,
sss: Highly sensitive, the inhibition zone was more than 23 mm,

Enro.: Enrofloxacin (10ug) Ery.: Erythromycin (15ug).
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Fig. 1 : Prevalence of ¢linical (CM) and subclinical (SCN) mastitis of dairy
buffaloes during the different factation seasons.
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Fig. 5 :Frequent distribution of the different isolated
microorganisms (273 strains) from the clinically
and subclinically itic buffalces (n = 244)".

Staphlococci
(50%)

Streptococci
(42%)

Coliforms 1
(2%) Mycoplasma (6%)

{*: Out of these buffaloes, mastitis pathagens could not be isolated from 25 (10,25 %) cases.

Cool months
(88%)

Fig. 8: St i preval of My bovis mastitis in Assiut
Governorate {Egypt) during the period of investigation.

C

ths; from the d half of October to Marsh.

Hot-moths; from April to the frist half of Cctober.

109



Assiut Vet. Med.

J._Vol. 44 No. 87. October 2000

Fig.A: Gross enlargement
of the hind-left quarter of
a dairy buffalo yielded
mycoplasma. Note: 1) the
size and the shape of the
affected quarter (inverted
conical flask with pointed
end, invaginated teat). 2)
disappearance of the
annular  fold. 3) the
middle line of the udder is
displaced to the right side.
4) the difference in level
of the two hind teats.

Fig.B: A milk sample from a
mycoplasma positive case. It
appears as normal but it
lacks the characteristic
milky-white color of
buffale’s milk (wateriness).
On standing  position
(Fig.B2), the collected milk
separated into two layers.
The supernatant is cloudy
watery liquid while the
sediment is a collection of
white flakes that deposit into
the bottom. By vigorous
shaking (Fig. B3), these
flakes adhered onto the wall
referring to  the sticky
nature,

Characteristic  shape of
mycoplasma colonies under
stereo-dissecting microscope
(X =30). Note: the fried-egg
like appearance (nipple-
colonies).
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Fig. D: Electrophoretic patterns of Mycoplasma hovis isolated from buffaloes with mastitis.
1: Low molecular wieght standarc (Bio-Rad).
2 - 11: Mycoplusma bovis (field strains).
12-13: Reference strains of Mycoplasma bovis (donetta)




