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SUMMARY

A total of 160 quarter milk samples from 40 dairy cows were
obtained from Assiut dairy farms under sterile conditions to study
the association of Bacillus cereus with bovine mastitis. Collected
milk samples were tested with California Mastitis test (CMT).
Bacillus cereus was recovered from 15 (9.38%) of the tested
quarters of which 60% were CMT positive. 30% of the dairy
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cows udder's were positive for B. cereus, whereas the organism
was detected in the faeces of 35% of the examined dairy cows.
6 of 40 cows (15%) harboured B. cereus in their udders and
gastrointestinal tracts. B. cereus organisms isolated from milk
(15 strains) and faeces (14 strains) were tested for their antibiotic
sensitivity and there was variance of resistance. Most of the
isolated B. cereus strains from milk were sensitive to tetracycline
(93.3%) and streptomycin (73.3%). Recovered strains from faeces
were sensitive to gentamicin (85.7%), tetracycline (85.7%) and
streptomycin (78.6%), but all the strains were resistant to ampicil-
lin. The significance of B. cereus as a cause of mastitis and
foodborne illness was discussed.

INTRODUCTION

Bacillus cereus has a wide distribution in nature. In addition to causing illness,
B. cereus is also capable of causing mastitis, systemic infection, gangarene and other
clinical problems (BROWN and SCHERER, 1957; TURUBULL et al. 1979, JOHNSON,1984).

In 1957, the first report of B. cereus as a cause of bovine mastitis was record-
ed in the United States by BROWN and SCHERER. On the other hand, herd outbreaks
of B. cereus mastitis have occurred in connection with infusion of udders with commerc-
ial antibiotic preparations later proved to be contaminated with spores of B. cereus.
Furthermore, accidental exposure of a large number of quarters to B. cereus infection
allowed observations of response to infection under a variety of circumstances which
varied from nonclinical infection to severe and even gangarenous mastitis and occurred
in both nonlactating and lactating quarters. However, B. cereus spores can lie dormant
in the udder for some weeks before causing mastitis (JASPER, et al. 1972).

JONES and TURNBULL (1981) reviewed 28 cases of bovine mastitis and one of
caprine mastitis apparently caused by B.cereus and found that 5 cases of mastitic
animals were fatal, while others ranged from gangarenous to mild. The source of infect-
jon in some cases were brewers grains or bedding contaminated with faeces. Besides,
isolation of B.cereus from B of 68 quarters before treatment with a dry cow mastitis
preparations and from two after calving which had been negatice before calving was
reported by HEER, et al. (1987).

The rarity of mastitis due to B.cereus and the modest reactions from experim-
ental inoculations into quarters suggest that the organism is not a natural pathogen
for the udder and that special circumstances must prevail if mastitis is to result from
exposure (JASPER, et al. 1972). In this respect six cows developed signs of toxicosis
after intracisternal inoculation with different doses of a bovine mastitis strains of B.cer-
eus. Symptoms disappeared within 24 hours then an acute parenchymal mastitis develop-
ed in the affected udder quarter which included an increase in the cell count, chloride
ion concentration with the appearance of mucous, floccules and clots. Then the quarter
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gradually atrophied and milk secretion ceased, while the organism appeared in the
inoculated quarter in decreasing numbers usually for a week as described by HORVATH,
et al. (1986).

B.cereus has long been associated with milk and identification of the organism
is of interest. B.cereus spores may gain enterance to milk during milking or storage
of the milk on the farm or those entering during operations at the dairy. However,
most of the contamination originates from straw bedding and soil and enter milk from
inadequately washed teat surfaces, milking machinery or aerial contamination (DAVIES
and WILKINSON, 1972; JOHNSON, 1984).

MARTIN, et al. (1962) reported the presence of B.cereus in 37% of raw milk
samples from Ohio farms, whereas AHMED, et al. (1983) revealed the occurrence of
B.cereus in 9% and 35% of the examined raw and pasteurized milk samples. Moreover,
NAGAH SAAD (1985) found that the recovery rate of B.cereus in raw milk was 50%.

Milk was known to be contaminated with B.cereus before the organisms patho-
genicity was well established. It causes a defect known as bitty cream or sweet curdl-
ing. The source of the milk contamination has been traced to cans of milk that were
allowed to stand after emptying and to mastitic cows (BILLING and CUTHBERT,
1958; DONVAN, 1959; OVERCAS1 and ATMARAM, 1974; JONES and TURNBULL, 1981;
JOHNSON, 1984).

from the literature publised it apears that the effective antibiotics against B.
cereus are aureomycin, dihydrostreptomycin, chloramphenicol. erythromycin, gentamicin,
kanamycin, neomycin, novobiocin and tetracycline (BROWN and SCHERER, 1957; JASPER,
et al. 1972; CHMIELOWSKI, 1979 HEER, et al. 1987).

As there is scarce of information in Egypt about the incidence of bovine masti-
tis caused by B.cereus, therefore this study was initiated to show the prevalence of
B.cereus in cow's udders and its association with mastitis.

MATERIAL and METHODS

Milk samples from 160 teats, of 40 apparently healthy dairy cows were aseptica-
lly collected from Assiut dairy farms in sterile flasks after discarding the first 2-3
strips of milk. About 30 ml of milk were drawn aseptically from each quarter. Individual
quarter milk samples were screened by the California Mastitis test (CMT) according
to the recommended methods developed and outlined by SCHALM and NOORLANDER
(1957) and the APHA (1978) using CMT reagent (Dairy Research Products, Inc. Speneer-
ville, Indiana, USA).

All milk samples were cultured for B.cereus by standard methods using B.cereus
agar base (Oxoid) supplemented with Oxoid B.cereus supplement (SR 99) and egg yolk
emulsion (SR 47). Inoculated plates were incubated at 37°C for 24 h. Colonies resembling
those of B.cereus were Gram-stained and Gram-positive rods were identified biochemic-
ally according to the procedures described by BAILEY and SCOTT (1974) and HARMON
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and GOEPFERT (1984).
Bacteriological examination of faeces collected from the same 40 dairy cows
tested in this survey for the presence of B.cereus was done as described before.

Antibiotic sensitivity test of B.cereus strains isolated from both udders of cows
(15 strains) and faeces (14 strains) was carried out according to the recommended
manufacturer's instructions using the following antibiotics : Ampicillin 10 mcg, Carbencil-
lin 100 mcg, Cephalothin 30 mcg, Chloramphenicol 30 mcg, Clindamycin 2 mcg, Erythro-
mycin 15 mcg, Gentamicin 10 mcg, Neomycin 30 mcg, Piperacillin 100 mcg, Strepto-
mycin 10 mcg, letracycline 30 mcg and Tobramycin 10 meg per disc (Difco Laborator-
ies, Deteriot Michigan, USA).

RESULTS

Results demonstrating the occurtence of B.cereus in cows udders and faeces
are recorded in Table 1 and 2. 12 of the 40 examined dairy cows (30%) proved to
be carrier of B.cereus in their udders. Of the 160 examined quarters, B.cereus was
recovered from only 15 (9.38%) of the quarters. Furthermore, B.cereus was recovered
from 60% of 15 quarters whose initial CMT scores were 1, 2 or 3 as presented in
Table (1).

The isolation rate of B.cereus from faeces of cows was 35% as shown in Table
(2). The present study revealed that 6 of 40 cows (15%) harboured B.cereus in their
udders and the gastrointestinal tracts.

Table (3) shows the sensitivity of B.cereus isolated from milk and faeces to differ-
ent antibiotics. tetracycline and streptomycin were effective against B.cereus recovered
from milk, while those isolated from faeces were sensitive to gentamicin, tetracycline
and streptomycin.

DISCUSSION

The fact that B. rcereus spores are common in a cow's environment while B.
cereus mastitis is relatively uncommon suggests that factors predisposing to mastitis
are important (JONES and TURNBULL, 1981). The number of B.cereus in infected quart-
ers must vary widely, often being low. The organism may at times be chiefly in the
spore form and, therefore, less active in the udder indicating the rarity of mastitis
caused by B.cereus (JASPER, et al. 1972).

in this study, the presence of B.cereus in 35% of the faecal samples collected
from dairy cows suggests that faeces are the likely source of organisms invading the
udder. This substantiate what have been reported by JONES and TURNBULL (1981)
who revealed that the occurrence of B.cereus in faeces in large numbers might suggest
proliferation in the alimentary tract. However, B.cereus may be more likely to establish
residence in a normal quarter even though it may not always cause serious problems
(JASPER, et al. 1972).
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Two types of illness have been attributed to consumption of food contaminated
with Bcereus. The first and best known type is characterized by abdominal pain and
diarrthea, it has an incubation period of 4 to 16 hours and symptoms which last 12
to 24 hours. The second type is characterized by an acute attack of nausea and vomit-
ing which occurs one to 5 hours after a meal, diarrhea is not a common feature in
this type of illness (HARMON and GOEPFERT, 1984).

Gentamicin, streptomycin and tetracycline were effective against B.cereus recover-
ed from milk and faeces of examined dairy cows, while ampicillin had no effect on
the tested B.cereus strains isolated from faeces. In this respect, effective antibiotics
against B.cereus mastitis are aureomyein, dihydrostreptomycin, tetracycline, bacitracin
(BROWN and SCHERER, 1957), neomycin, dihydrostreptomycin, kanamycin,novabiocin,
erythromycin, gentamicin  and chloramphenicol (CHMIELOWSKI, 1979), neomycin and
framycetin (HEER, et al. 1987).

However, slight inhibition was observed with neomycin, cloxacillin, ampicillin and
penicillin (CHMIELOWSKI, 1979). BROWN and SCHERER (1957) found no inhibition of
B.cereus by penicillin or polymxin, while cloxacillin, penicillin and triple sulfonamides
were ineffective against B.cereus mastitis (JASPER, et al. 1972).

Careful sanitary procedures coupled with proper sanitation and low temperature
storage of the finished product should preclude any problems with sporeforming organ-
isms.
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Table (1)
Relationship of CMT and culture status
of examined cows and guarters

No. positive / No. tested (%

Quarters
Artarals Quarters with Positive quarters for
B.cereus CMT and B.cereus
12/40 15/160 9/15
(30%) (9.38%) (60%)
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Table (2)

Prevalence of B.cereus in udder and faeces
of examined cows

No. of animals positive / No. tested (%) in

Udder Faeces Udder and faeces
12/40 14/40 6/40
(30%) (35%) (15%)
1)
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