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ABSTRACT

A total of 665 blood samples were first screened for Brucella antibodies by using
Rose Bengal Plate test. The positive reactors were further confirmed by tube agglutina-
tion test. Results of the examined dairy cattle sera revealed that the incidence of bru-
cellosis was 29.17%. A folal of 320 milk samples were also screened and the results
revealed that 102 (31.9%) were positive after tested by MRT. In corresponding, milk
whey samples were tested by whey serological tests (WRBPT and wTAT). wRBPT re-
corded 52 positive samples (16.3%} and wTAT recorded 42 (13.1%). MRT was taken as
a reference standard test for evaluating wWRBPT and wTAT. The sensitity was (50.9%)
and (41.19%) for WRBPT and wTAT respectively, while the specificity was (100%) for
each and the agreement was 84.4% and 81.3% respectively. On the other hand, the re-
sults showed the disagreement between serum and whey serological tests and the rel-
ative agreement between MRT and serumn agglutination tests. Moreover, examination of
100 marketing milk samples was found to be negative to MRT.
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INTRODUCTION

Brucella, a genus of gram negatlive bacte-
ria, Is a causative agent of bruccllosis, a
worldwlde zoonolic disease (Corbel and Mor-
gan, 1984). Brucellosis has been studied in
domesticated mammals, such as cattle, sheep
and plgs, and Is known to cause reproductive
disorders or abortlons in infectcd animals.
Brucella organisms can be transmltted from
infected animals to man by ingestion of un-
pasterized tnllk and milk products, by contact
with infected animals or either diseharges or
by inhalation of aerosols contalning Brucella
organisms (Refal, 2003). Also, transmission
via blood transfusion, bone marrow trans-
plantation, sexual Intercourse and neonatal
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Infectlon had been reported (Palanduz et al.,
2000). Therelore, un-pasterized milk. crearn.
butter, unfermented cheese and other prod-
ucts made from untreated milk eonstitute a
serlous health hazard In area where Brucella
infection is wide spread In dairy animals (Mu-
noz et al., 1983). The exeretion may stop In
advanced lactation period but starts again (n
the subsequent lactation. Thc organism leads
to serlous economic losses for anlmal Indus-
try due to abortion, losses of calves, reduction
in milk yield by 7-20%, some breeding trou-
bles {n infected animals and veterinary costs
of dlagnosls and control measures (Soliman,
1998). Moreover, the organism 1is responsible
for the disease in man ealled undulant fever
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which Is characterized by intermittent fever,
headaehe, fatigue, joint and bone paln, psy-
chotic disturbances and other symptoms (Re-
fai, 2003; and Pappas et al., 2005). Diagno-
sis of brucellosis is the eomer stone of proper
eradication of the disease. lIsolation of the
causative agent Is still the land mark for diag-
nosis of brueellosis (Alton et al., 1988) but
beeause of the eost, difficulty of performance
and lack of sensitivity of most culture proce-
dures, serological dlagnosls Is the main tool
used for detection of Brueella infeetion in ani-
Although a wide range of sero-
diagnostic tests are avallable, there is no sin-
gle test is capable to identify all infected ani-
mals with brucellosis (Davies, 1971; and Sa-
lem et al. 1987). Presence of antibody to
Brucella infection has been reported to be de-
teetablc later In milk than In serum therefore
it {s reasonable to expect that milk antibody
levels refleet the serological picture of the ani-
mals (Alton et al., 1988). Testing of mllk has
some advantages over testing of serum sam-
ples providing that a single test ean be ap-

mals.

plied to large numbers of eattle, sample eondl-
tion is not critical and sampling is less
expensive (Nielsen et al., 1996). It is easier
for using milk and milk whey (or dlagnosis of
brucellosis as injuring animals for collecting
blood samples is difficult (Farag, 1998).

MATERIAL AND METHODS

This research was direeted to detect the
presence of brucellosis in dairy animals in
Dakahlia and Damieta governorates using
serologieal tests.

1. Samples:

A total of 665 serum samples from (500
from different cattle farms, 125 sporadic cas-
es distributed In Dakahlla and Damieta gov-
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emorates and 40 [rom Mansoura abattolr).
Also, another 320 milk and serurmn samples
from the same eows were collected from New-
Damleta farm for eomparison between their
results. Finally, 100 market milk samples
were tested for presence of Brueella antibod-
1es.

2. Preparation of whey:

It was done according to Morgan et al.
(1978). 10 ml milk samples were centrifuged
at 3000 rpm for 10 minutes to separate the
fat layer, the fat layer was removed and two
drops of eommereial rennet were added to ap-
proximately 10 m! of skimmed milk. The tube
was Ineubated at 37°C for 2 hours. and then
centrifuged at 2000 rpm for 10 minutes for
preeipitation of easein. The obtained clear
whey was either stored under deep (reezing
till testing by various serological tcsts or im-
mediately used.

3. Antigens:

Rose Bengal plate test antigen, tube agglu-
tinatlon test antigen and milk ring test anti-
gen (Haematoxyllne blue antigen) were pur-
ehased from the Veterinary Sera and Vaccines
Institute, Abbissia, Cairo, Egypt.

4. Serological examination of milk, whey

and serum samples:

1) Milk Ring test (MRT) (Alton et al.,
1988):

The bottles containing (ndividual milk
samples werc thoroughly mixed. From each
sample, 1 ml of milk was placed In a sep-
arate Wassermann tube. One drop of hae-
matoxyline stained milk ring test antigen
(30 micron) was added to each tube. The
contents were mixed gently by Inverting
the tube several times (avolding foam for-
mation), Then the tubes were Incubated at
37°C for one hour.
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Interpretation of the results:
Four, three and two are considered as posi-
tive while one score Is Inconclusive.

2) Rose Bengal Plate Test (Morgan et al.,
1978):

Sainples and the Rose Bengal Plate Test
antigen were brought to room temperature be-
fore testing. One drop (30 micron) of serum
under test was delivered on dry white enamel
plate using a micropipette, and then one drop
(30 mieron) of Rose Bengal antigen was dis-
pensed adjacent to the sample. By using a
toothpick, the antigen and the serum were
thoroughly mixed in a circular movement. The
plate was rocked by hand for 4 minutes. The
test was read Immediately alter this roeking
period of the enamel (4 minutes) at room tem-
perature. Positive and negative controls were
ineorporated.

Interpretation of the results:

++++ 1 Agglutination within one mlnute's

coarse granules.

+++ @ Agglutination within two minutes

with medfum granules

++ : Agglutination within three minutes

with fine granules.
+ : Agglutination within four minutes
with very fine granules.

- : No agglutination occurs within

four minutes.

3) Tube agglutination test (TAT, European
method} (Alton et al., 1975):

It was done in clear glass Wassermann
tubes and in view of the occasional occur-
rence of prozone phenomena at least five
tubes were used per sample. The tubes were
arranged In rows in a sultable rack. Using
Iml pipette, 0.8mi of phenol saline 0.5% (con-
taining normal saline 0.85%) were added to
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the first tube and 0.5 ml in each succeeding
tubes. To the first tube, 0.2 m! of the sample
under test were added and mixed thoroughly
within phenol saline, then 0.5 ml of the mix-
ture were carrfed over to the seeond tube.
From whieh after thorough mixing, 0.5 ml of
the mixture was transferred to the third tube.
The process was continued until the last tube.
from which after mixing, 0.5 ml was discard-
ed. This process of doubling dilutions resulted
In 0.5 m! dtlutions 1:5, 1:10, 1:20 and 1:40
and so on in each tube. To each tube. 0.5ml
of antigen dilution 1:5 In phenol sallne 0.5%
was added. The content was mixed thoroughly
resulting in final sample dilutions of 1:10.
1:20 and 1:40 and so on. The tubes were in-
cubated at 37°C for approximately 10 hours +
one hour before reading the results. Parallel
with the test. positive and negative eontrols
were Ineluded. Samples with highest ttres
were tested with more dilutlons to determine
thelr end titres.

Reading:

The tubes were examined without shaking
agalnst a black background with the light
coming from above and behind the tubes as
follows:

4+: Complete agglutination and sedimenta-

tlon with clear supernatant.

3+: Nearly complete agglutination with

50% clearance.

2+: Marked agglutination with 50% clear-

ance.

1+: Slight agglutination with 25% clear-

anee.

-ve: No agghutination.

The highest dilution showing 50% or more

clearanee was taken as the end ttre for the
sample.
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Interpretation of the results:

A titre correspending to antibodles levels of
20 TU/ml (++ 1:10) or higher was used as an
Indicative of infection.

Biostatical analysis (Crawford and Hidalo-
go, 1977).

A diagnostic test should have a high validi-
ty. which means that the percentages of lalse
positive and falsc negative should be limited.
Validity expressed by the sensltivity and spec-
jAcity. The sensitivily of a test can be defined
as the conditional probability that is test will
Identify all individuals with brucellosls in glv-
cn population. while the speclficlty can be de-
fined as the conditional probability that the
test will identify all non diseased Indlviduals.

The sensitivity and specificlty of a test:
They were calculated according to (Craw-
ford and Hidalogo, 1977) as follows:
Relatlve sensitivity = True positive X 100
True posltive + [alse negative
Relative specificity = True negative X 100
True negative + false negatlve
Agreemcnt = both tests posllive + both tests
negatlve X 100
Total cases examined x 100

RESULTS AND DISCUSSION

Brucellosis is still considered a serious dis-
easc affecting both man and animals (Soli-
man, 1998). An important factor responsible
for the spreading of brucellosis in Egypt s the
uncontrolled importation of cattle from some
countries where brucellosis is still prevalent
{Shalaby, 1986) He also added that the lack
of propcr programmed of quarantine measure
for imported animals to ensure thelr free from
the disease before belng introduced into our
countiry. Dlagnosis of brucellosls based on
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I1solation of the organism from the infected an-
Imals {s time consuming task due to the fact
that these fastldious organisms grow slowly
on primary lIsolation (Meyer, 1981). Moreo-
ver, it 18 not possible to isclate Brucella every
time from known Infected (ndlvidual (Ray.
1979). therefore, assessment of antibody re-
sponse employing serological tests plays a
major role In the routine diagnosis of brucel-
losls and supported appropriate by bacterio-
logical examination (Alton et al., 1988).

As shown in table (1), out of 665 serum
samples collected from cows, 194 samples
showed positive results after their screening
by using Rose Bengal plate test with an inci-
dence of (29.17%). 7 (1.1%), 45 (6.8%). 76
{(11.4%) and 66 [9.9%) of samples showed ti-
tres of 1/20, 1/40. 1/80 and 1/160 respec-
tively as demonstrated In table (2). Incidence
of Brucclla antibodies in cow's milk samples
based on resulls of Milk Ring Test (MRT) as
recorded (n table (3) where out of 320 tested
samples, 102 gave positive with MRT
(31.87%). Nearly similar result was obtalned
by Abdel- All {2001) who recorded an inci-
dence of (31.66%), but, lowest result (0.62%)
was recorded by Kadry (1996). In reverse,
highest result (76.47%) was recorded by All
et al. (1993).

Regarding whey, 52 samples (16.25%) were
posltive by RBPT. The obtained result is near-
ly similar to Selim (1987) who recorded
(16.1%) positive result. Negative resuits wcre
recorded by Onsi (2004). Meanwhile, high re-
sults were stated by Abd E1 Rahman (1991).
Concerning whey TAT, 42 positive samples
were recorded with an incidence of {13.123%).
2 (0.63%), 4 (1.25%). 24 (7.50%) and 12
(3.75%) of samples showed titres of 20, 40, 80
and 160 respeetively as shown ln table (4). In
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contrary, arelatively highest percentage (49%)
was reported by Hamdy (1887) and negative
rcsull was obtained by Onsi (2004).

Comparing the results which obtalned by
WwTAT and those of wRBPT, it was evidcent that
WwTAT was relatively less sensitive as it gave
13.1% positive reaetors whlle (t was 16.25%
for wRBPT. The lower sensitivity of wTAT may
be attributed to the certain limitation of this
test espeeially In early Incubation and 'n the
later chrontc stage of disease {Morgan, 1867;
Nicoletti, 1969; and Davies, 1871). Further-
more, this agglutination test was failed to de-
tect (gG1l antibodles, since. these anlibodies
can not agglulinate antigen at pH value near
neutrality and when in excess. These antihod-
ies are liable to block the agglutinatlon activi-
ty of other isotypes resulting in false negative
reaction (Ahmed et al., 2002).

From dala presented In table (5). Il was
stated that low sensitivity of wRBPT and
WTAT (50.9% and 41.1%) (n comparison to
MRT could be attributed to cretin factors such
as rcimoval of solid part in milk with rennin,
the change in pH, change In moleeular weight
of some immunoglobulins and the presence of
majority of immunoglobulins in comparison to
raw milk. Therelore the whcy contains [ewer
amounts of Immunoglobulins In comparison
to raw milk with cream (Sutra et al. 1986;
Hamdy, 1897: and Abd-Alla et al., 2000). In
additon, the whey tests are less scnsitive, but
less influenced by non- specific faclors than
MRT and produce more confirmatory results
(Cruickshank and Duguid 1968, Morgan ct
al. 1978; El-Gibaly and Rashad, 1990; and
Hamdy 19687).

MRT may glve false positive reaction wlhen
the samples were taken near the end of lacta-
tion cycle (rom mastdtc milk quarters with
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hormonal disorders shortly after parturition
and when the colostrums included in the
samples {Corbel and Morgan, 1884; and
Macmillan, 1980).

Also. non specific reaction b MR was
reported In case of increase In proteln levels
In milk to about 3-15 times than the nor-
mal leve] (Hajdu, 18684). Moreover, non spe-
cllic reaction of MRT was reported due to
presence of cross- reacting bacterla (Stuart
and Corbel, 1982; and Corbel and Morgan,
1984).

By testing the serum samples with RBPT
and TAT, 81 serum samples produced poslttive
results {or each with an incidernce of (28.43%).
These results show disagreement between
blood serum and whey scrological tests that
were also reported by El-Gibaly and Rashad
(1990) and Hamdy (1997). It could be attrib-
uted to the deflatining process bcfore the per-
formance of the whey tests. since: most of the
immunoglobulins are present on the surface
of the fat globules. Moreover, removal of solid
parts by rennin, change in pH and change in
welght of immunoglobulin
could be other additional factors that lead to
low sensitivity of whey agglutination test
(Hamdy, 1997).

Agreemncnt betwecn MRT and blood serum
serological tests revealed that the MRT has
highest ratlo of agreement with RBPT and
TAT. On the other hand, MRT failed (o identily
many samples which gave positivc reactlon
with blood serum serological tests. These may
be altributed to the stage ol inlection. where
udder antibodies appear later than serum an-
tiboadies (40% In 4 week, 60% in B week, 70%
in 13 week, 100% in 20 week) after thc ap-
pearance of serum antibodies or to the trregu-
larity in the Afltration of agglutinins from

the molecular
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