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Abstract

This study aimed to measure the biochemical parameters of
serologically positive brucellosis affected dairy cattle and human
contacts, A total of 3214 blood samples were collected from dairy
cows in different localities of Ismailia governorate and 500 blood
samples were collected from human inpatients in Suez Canal
University Hospitals and fever hospitals of Ismailia, El talelkeber,
Algantara and Abosweer. Also 170 blood samples were collected
from Outpatients group as well as 56 blood samples from farm
workers.

Blood samples were collected from 3214 Dairy cows were
examined serologically by RBPT, TAT, BAPAT and RiV. test.

Milk samples were collected from 260 cows for milk ring test.130
cows buffaloes are reacted by MRT.

500 Blood samples were collected from Inpatients in Suez Canal
University Hospitals and fever hospitals of Ismailia, and 170 blood
samples were collected from Outpatients group as well as 56 blood
samples from farm workers.

Serum biochemical studies in the diseased dairy cattle as well as
man with brucellosis showed significant increase in serum activities
ALT, AST and AP when compared with the healthy groups. While
highly significant decrease in the serum total protein and albumin
levels was recorded a significant increase in the globulin level was
observed when compared with control group. A highly significant
decrease in the serum calcium,inorganic phosphorus, and
magnesium and sodium levels were noticed.There was a non-
significant changein the thyroid function tests in human and
animals, diseased with brucellosis.

In cows. Positive cases in different Ismailia localities were
-232(7.2) for Rose Bengal Plate test.

-190(5.9%) for Tube agglutination test.

-178(5.5%) for Buffered acidified Plate test.

-182(5.7) for Rivanol test.

Positive result in RBPT(10.6%), (5.8%)by TATab.ag ,(5,6%) by
TAT m.ag ,(7,3%) by BAPAT and (7,7) by Riv .
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Introduction

Brucellosis is one of the most
zoonotic  diseases in  Ismailia
governorate. It affects people of all
age groups and of both sexes. The
infection is almost invariably
transmitted to people by direct or
indirect contact with infected
animals or their products. Although
there has been great progress in
controlling the disease in many
countries, there still remain regions
where the infection persists in
domestic animals and,
consequently, transmission to the
human population frequently occurs
(Corbel and Beeching, 2004).
Abdel-Aziem and Omran (2000)
stated  thatserum  biochemical
studies of brucella serologically
positive cows (36 cows) revealed a
significant decrease of total serum
protein, albumin, calcium, inorganic
phosphorous, magnesium, sodium,
zinc, iron and manganese. Witha
significant elevation in the serum
globulin, copper, AST, ALT and
ALP. The serum biochemical
analysis of brucella- infected cattle
revealed highly significant decrease
of albumin, glucose, AJ/G ratio,
inorganic phosphorous, iron and
vitamin D. On the other hand, there
were highly significant increase of
serum  globulin  and  copper
compared with the controli groups
Ghazi et al (2001), Asignificant
decrease in glucose, calcium,
inorganic phosphorous, total
protein, albumin and AJ/G ratio,
with a significant increase in urea,
uric acid, creatinine, total and
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indirect bilirubin were recorded by
HalaAbd  EI-Moniem  (2001).
Highly significant elevation of
serum globulin, ALT, AST and
ALP were also seen..(Kanyshkova
et al, 2001).

Matrial and methods:

Blood samples were collected from
3214 dairy cows from different
localities at Ismailia governorate for
biochemical studies and serological
studies. The blood samples were
collected from serologically
negative (controls) and positive

animals (infected) for chemical
analysis.

5 - 10 ml of blood was collected in
plain  tubes  without EDTA

separation of sera was kept in deep
freezer at -4 c¢ for subsequent

biochemical and serological
analysis.

Biochemical examination.
Aspartate and alanine
aminotransferases (ALT and AST)
activities were determined

calorimetrically according to the
method of Reitman and Frankel
(1957).

Serum TP  was  determined
according to the Biuret method after
Gronall et al (1949).

Albumin was determined according
to Bartholomew and Delaney
(1964).

Serum globulin was calculated as
the difference between total protein
and albumin, (Kaneko et al, 1997).
Determination of creatinine by
photometric colorimetric test for
Kinetic  measurement,  methods
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without deproteinization , using  The agreement between Rose
readymade kits provided by Human, Bengal Plate test and Tube

Germany according to Henry et al
(1974).

Calcium was determined by direct
colorimetric test (Arsenazo 111)
End point, according to Tietz
(1995).

Phosphorus was determined by
formation of phosphomolybdate
U.V. End point, according to Tietz
(1995).

Determination of magnesium by
photometric colorimetric test for
Kineticmeasurement, using
readymade kits provided by Human,
Germany, according to Henry et al
(1974).

The total T3 test measures the
concentration of triiodothyronine,
while T4 test measures the
concentration of thyroxine in the
serum, using radioimmunoassay
(RIA).,according to Thorell (1978).
Serologicalexamination.

Serum samples from 3214 cows
were subjected to Rose Bengal Plate
test (RPBT) as screening test, then
the tube agglutination test (TAT),
(BAPAT) and Riv. T. was carried
out on the reactor RPBT, Positive
cases in different Ismailia localities
were.

-232(7.2%) for Rose Bengal Plate
test.

-190(5.9%) for Tube agglutination
test.

-178(5.5%) for Buffered acidified
Plate test.

-182(5.7%) for Rivanol test. The
data represented in table (3)

agglutination test ranged between 8
1 % and 100%.The agreement
between Rose Bengal Plate test and
Buffered acidified plate antigen test
ranged between 69% and 100%, the
agreement between Rose Bengal
Plate test and Rivanol test ranged
between 69% and 100%.

Detection of Brucella agglutinins
in Milk by using Brucella milk
ring test (MRT).

The test was employed on milk
samples of cows, performed
according to Alton and Jones
(1967).The agreement of the Milk
Ring test with the  Tube
agglutination test in cows was
between 83.3% and 95.7.
Serological results for Brucellosis
in human:

Firstly Rose Bengal Plate test was
carried out on a total number of 726
patients including 516 male and 210
female. Then the reactors with Rose
Bengal Plate test  were
confirmed by tube agglutination
test, Buffered acidified Plate test
and Rivanol test. The results of,
different  serological tests are
shown in tables(4).

Anti-Sera:

Monospecific anti Brucellaabortus
and anti Brucellamelitensis sera.
Brucellaabortus negative control
serum.
Brucellaabortus
serum.
Statistical analysis of the Data:

positive  control
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The obtained data were statistically
analyzed using the T-test according
to Snedecorand Cochran (1982).

Results

Serum biochemistry:

As shown in tables (1,2). The serum
biochemical changes, in the
diseased dairy cattle and man with
brucellosis ,the activities of alanine
aminotransferase (ALT), aspartate
aminotransferase (AST) and
alkaline phosphatase (AP) showed a
significant (P<0.05) increase when
compared with the healthy groups.
Analysis of the blood serum
constituents in the diseased cows

revealed a highly significant
(P<0.01) decrease in the total
protein and albumin, and a

significant (P<0.05) increase in the
globulin  when compared with
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control group. Moreover a highly
significant (P<0.05) decrease in the
total protein, highly significant and
albumin and a significant (P<0.05)
increase in the serum globulin in the
diseased man were estimated by
comparing with the healthy one.
There was a non-significant
increase in the serum total bilirubin
in the diseased cow and man when
compared with the control groups.
Concerning serum analysis for
minerals  isThere is  highly
significant (P<0.01) decrease in
calcium and inorganic phosphorus,
significant (P<0.05) decrease in
magnesium  and  sodium in
brucellosis diseased cow when
compared to healthy. There were
non-significant changes of thyroid
function testof brucellosis in human
and animals.

Table (1): Biochemical result of serologically positive cows.

Item Healthy cows | Diseased cows
ALT (U/L) 26.50 £0.63 | 41.00* +3.05
AST (U/L) 78.00 £2.46 | 93.20* +3.30
AP (U/L) 76.10 £3.4 99.33* +4.19
Total bilirubin mg/dL 0.75 £0.05 0.89 +£0.06
Direct bilirubin mg/dL 0.19 +0.008 0.22 £0.010
Total protein gm/dL 7.54 £0.31 6.14** +0.15
Albumin gm/dL 3.38 +0.30 1.65** +0.21
Globulin gm/dL 4.16 +0.08 4.49* +0.09
Calcium (mg/dL) 12.00 £0.10 | 6.50** +0.40
Inorganic phosphorus (mg/dL) | 6.11 +£0.30 3.21** +0.14
Magnesium (mg/dL) 2.31 £0.09 1.60* +0.21
Sodium (mEg/L) 144.00 £2.81 | 130.00* +2.79
Potassium (mEg/L) 5.00 £0.25 4.21+0.42
T3 (ng/ml) 1.30 +0.10 1.22 +0.08
T4 (ug/dL) 6.55 +0.51 6.27 +0.33

* Significant at (P < 0.05)

** highly significant at (P < 0.01)
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Table (2): Biochemical result of serologically positive human.

Item Healthy human | Diseased human

ALT (U/L) 9.50 £1.47 15.00* +0.47

AST (U/L) 7.20 £0.97 12.60* +1.17

AP (U/L) 69.00 +2.84 87.00* +£3.98
Total bilirubin mg/dL 0.61 +0.03 0.69 +0.04
Direct bilirubin mg/dL 0.14 +0.008 0.17 £0.010
Total protein gm/dL 6.93 £0.17 6.28* +0.11

Albumin gm/dL 4.62 +0.12 3.61** +0.10
Globulin gm/dL 2.31 +0.07 2.67* +0.08
Calcium (mg/dL) 10.40 +0.81 7.10* £0.73
Inorganic phosphorus (mg/dL) 4.52 +0.09 3.61* +0.22
Magnesium (mg/dL) 2.20 £0.11 1.50* +0.20

Sodium (mEg/L) 141.00 £1.41 132.00* +2.21
Potassium (mEq/L) 4.70 £0.10 4.00* £0.21
T3 (ng/ml) 1.62 +0.10 1.37 +0.08
T4 (ug/dL) 8.11 +0.93 7.71 +0.79

* Significant at (P < 0.05)

** Highly significant at (P < 0.01)
Table (3): Results of different serological tests brucellosis in cow sera

RBPT TAT BAPAT Riv. T
Governorate S’:r% (I);s
p - %
+ve| % | -ve| % |+ve| % |tve|] % [+ve % VE | MeeeitM
AHHHMI
-FE|- 0, 0,
1-El-galaa Second 1900 177(9.3%(1723|90.7%| 145 76%| 17 [0.9%| 138 73% 140 7.4%
army farm.
2-El-YousrKillo 11 | o5 | 18 4.3%| 402 |95.7%| 15 |3.6%| 2 |05%| 13| 3.1% 14 | 33%
8-Ezzat Sharaf farm | oo | 57 14 95| 843 [95.8% | 30 [3.4%| 4 [05%| 27| 31% | 28 | 3.2
in El-tall elkebier
] ] 0%
4-Abattoir Ismailia 14 0% | 14 |100% 0% 0% ‘MMMMM 0%
AHAYMU
Total 13214 |232[7.29%|2982[92.8%|190|5.9%| 23 |0.7%|178| 55% | 182 | 5.7%

RBPT : Rose Bengal Plate Test TAT: Tube Agglutination Test
BAPAT : Buffered acidified plate antigen test
+ve : Suspicious

+ve : Positive

-ve: Negative
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Table (4) Results of different serological tests of brucellosis on Human
blood sera
Situation of Cases RBPT TAT (ab.ag) TAT (m.ag) | BAPAT | Riv. T.
+ve -ve +ve tve +ve tve +ve +ve
Inpatients (500) [No. %] 50 (10) | 450 (90) |29 (5.8)|21 (4.2)| 30 (6) |21 (4.2)| 29 (5.8) | 33 (6.6)
Outpatients (170) |No. %19 (11.2)|151 (88.8)| 9 (5.3) [10 (5.9)| 7 (4.1) |11 (6.5)|20 (11.8)[19 (11.2)
Farm Workers (56) | No. %| 8 (14.3) [ 48 (85.7) | 4 (7.1) |4 (7.1) | 4(7.1) |4 (7.0) | 4(7.1) | 4(7.2)
Total (726) No. %|77 (10.6)| 649(89.4) |42 (5.8)|35 (4.8)| 41 (5.6)| 36 (5) | 53 (7.3) | 56(7.7)

RBPT: Rose Bengal Plate Test

Riv.T: Rivanol Test

TAT: Tube Agglutination

+ve: Positive -ve: Negative +ve: Suspicious

Titer 1/20 - 1/80

Discussion

Serum biochemical changes in the
diseased dairy cattle and man with
brucellosis, the activities of (ALT),
(AST) and (AP) showed a
significant (P<0.05) increase when
compared with the corresponding
healthy groups. The elevation of the
enzymatic activities of the liver may
be attributed to hepatic malfunction
(Wattake and Jlwn, 1971), as a
result of increased breakdown of
hepatocytes as in the case of

granulomatous hepatitis
(Benkirane, 1997and  Young,
1995). Moreover, the diseased

animal, suffers anorexia leading to
mobilization of fat from its depots
as a source of energy and a release
of ALT, AST and AP. Meanwhile
the increased cell permeability, in
the diseased animals, may result in
elevated serum enzymes (Samy,
1991).

There was a non-significant
increase in the serum total bilirubin
in the diseased cow and man when
compared withcorresponding
control groups. These results are in
accordance with those previously
recorded by Coles (1986) and
Young (1995).

Analysis of the blood serum
constituents in the diseased cows
revealed a highly significant

decrease in the total protein and
albumin, and a significant increase
in the globulin when compared with
control group. These results are in
accordance with those reported in
cattle affected with brucellosis in
Sharkia by (Abdel-Azeim and
Omran, 2000).

Moreover a significant (P<0.05)
decrease in the total protein, highly
significant (P<0.01) decrease in the
albumin and a significant (P<0.05)
increase in the serum globulin in the
diseased man were observed by
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comparing with the healthy one.
Such results are similar to those
recorded by (Young, 1995) who
found that Br. abortus affects the
concentration of the total protein
and albumin due to hepatocellular
failure to produce protein and
albumin as a result of damaged liver

cells.  Hyperglobulinemia  was
attributed to humoral antibody
response and an increased

proportion of the total titer
representing 1gG (Arizti et al,
1992). Concerning analysis of
minerals, a highly significant
(P<0.01) decrease in calcium and
inorganic phosphorus, significant
(P<0.05) decrease in magnesium,
sodium and non-significant changes
in potassium level were recorded in
the diseased cows, while there was
a significant decrease in the above
minerals, in diseased man when
compared with the healthy group.
The obtained findings are in
agreement with those reported by
(Cole, 1986 and Tietz, 1987 ) who
attributed the hypocalcaemia and
hypophosphatemia to non-diffusible
albumin-bound fraction caused by
decreased protein associated with
low albumin. It may be a result of
decreased mobilization of the
calcium ions due to decreased
metabolic  activity during the
disease conditions.

Generally, the levels of the
decreased minerals due to anorexia
and fluid lost in abortion and
premature birth in cow (Hafez,
1980).as well as decreased
absorption of calcium and other
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minerals from the intestine due to
diarrhea, vomiting, resulting from
severe colitis caused by brucellosis
in man (Stermer et al, 1991), There
was no effect of brucellosis on
thyroid hormones profile in human
nor in cattle. These results were in
harmony with those reported in
human by Sirmatel and Akarsu
(2004).who concluded that thyroid
gland involvement is rare as a
complication of brucellosis. Also,
Azizi and Katchoui (1996) obtained
similar results in brucella infected
females that also recorded normal
thyroid function.

With Rose Bengal Plate test, the
rate of infection in cows was 7.2%,
5.9% TAT, 5.5% BAPAT and 5.6%
by Rivanol test. It is still higher
than achieved by Nawal and Wahid
(2012) 4.3%, Ahmed et al (2010)
6.7%, Hassan et al (2008) 4.9% .
However, The Results of the
present study were lower than those
reported by Barsoum (1984)
12.3%, Shalaby (1986) 22.2%
Soliman (1993) 10.5%, El Gawad
(1996) 9.3%.

Variations in the results among the
examined cows in different studies
could be due to the course of the
disease, locality, rate of infection
exposure, Reproductive status in
addition the Varity in the sensitivity
and specificity of the used
diagnostic test (Gul and Khan,
2007).

Rose Bengal Plate test as a quick
and simple screening test compared
with  the TAT, The higher
percentage of reactor obtained by
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this test may be explained by the
higher sensitivity of the test as
reported by Stemshorn et al (1985).
The Rose Bengal Plate test can be
considered more reliable than Tube
agglutination test. This agrees with
the results reported by Nicoletti and
Murashi  (1966); Hunter and
Allen.(1972) and Salem et al.
(1984).The high sensitivity of Rose
Bengal Plate test in serological
detection of Brucella infection and
the possibility of obtaining double
or negative results using tube
agglutination test may be due to the
fact that the Rose Bengal Plate test
is a qualitative test which detects
any reaction missed by tube
agglutination test at standard
dilution varied from 1/5 up to 1/20
(Alton et al, 1975).

In addition, the Rose Bengal plate
test detects mainly immunoglobulin
type G and G2 (IgGland 1gG2). It
may be worthy to note that on
infection, IgM appears earlier than
other immunoglobulin (Alton et al,
1975). This would also explain the
higher percentage of positive cases
detected by Rose Bengal Plate test
and points out to the fact that this
test may be more helpful in
detecting case of recent infection
not diagnosed by tube agglutination
test.

It is evident that both BAPAT and
RiV.T gave comparative results,
5.1%and 5.3% respectively. This
similarity between the two tests is
mainly due to the fact that both tests
react with 1gG only, discarding the
IgM  from the serum sample.
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However, the way in which every
test eliminates IgM from the serum
varies from one test to the other.
The data represented in table (3)
also revealed the comparative
between RBPT, TAT and BABAT
,RIV.T. Rose Bengal Plate test
gave more positive case than these
detected by Tube agglutination test
,BAPAT and RiV.test. These
results, agree with that reported by
Stroble (1974) and Chenchev et al
(1977) who stated that the IgM
antibodies are usually in excess than
IgG antibodies in acute Brucellosis
and so blocking phenomenon is
evident at low serum dilutions.

In this study, application of MRT
on individual milk sample from 260
cows revealed that the percentage
for MRT was 44.2% in cows.

In cows, the correlation between
MRT and TAT was in average
9.9%-93.8%  agreement, which
coincides with EI-Nahas (1963)
82.5%, Said et al (1965) 100%,
Awad,.et al (1977) 99.46%, Salem
et al (1987) 94.55% , Elsheery
(1993) 90.9% and Hosein and EI-
kholy (1993) 99.1%.

In our result a total of 726 Human
blood samples were serological
examined as illustrated in table (4)
500 samples of them where
collected from Suez  Canal
university hospitals and Ismailia
fever hospital. Depending on a
survey using RBPT as a screening
test, then followed by other
serological test namely TAT(a)
using (abortus antigen) ,TAT(m)
using (melitensis antigen ) and
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BAPAT The number of reactors of
serological tests figured up to 77
(10.6%)- RBPT, 41 (5.8%)- TAT
(@), 41 (5.6%)-TAT (m), 53 (7.3%)
BAPAT.Hence, the rate of
incidence of the disease in Human
is greatly affected by the rate of the
disease in animals (Alton,1990).
The first group (Inpatients) the 500
blood samples were positive in 50
(10%) in RBPT, 29 (5.8%) in TAT
(@). 30 (6%) in TAT (m), 29 (5.8%)
in BAPAT test.

In the second group (Outpatients),
the 170 human blood samples were
positive in 19 (11.25) in RBPT, 9
(5.3%) in TAT (a), 7 (4.1%) in TAT
(m) and 20 (11.8%) in BAPAT test.
While the incidence of human
infection in the third group (farm
worker) was 8 (14.3%) in RBPT
and 4 (7.1%) in all the remainsero-
diagnostic tests.
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