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SUMMARY

The prescent study was carried on 50 Friesian fe-
malc cows (3-5 years old) in El-Minya Province,
Egypt. Scrological investigation of cattle for bru-
cellosis revealed that, 68, 56, 60, 48 and 56% of
the tested cows were brucella reactant to the Buf-
fered Acidified Plate Antigen Test (BAPAT),
Rose Bengal Plate Test (RBPT), Serum Aggluti-
nation Test (SAT), Rivanol Test (RT) and Com-
plement Fixation Test (CFT), respectively.

Biochemical analysis of the tested cows’ sera
showed that brucella reactant cows had a signifi-
cant incrcasc in serum Alanine Amino Transfe-
rasc (ALT), Aspartale Amino Transferase (AST),
Alkaline Phosphatase (AP), Urca and Creatinine
levels. Significant increase of serum lotal pro-
teins, globulin, lipids, cholesterol, triacylglycerol,
[rec fatty acids and the high, low and very low

density lipoproteins were also detected. On the
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other hand significant decrcasc in serum albumin,
AIG ratio, phospholipids, calcium, “inorganic
phosphorus, magnesium, sodium and potassium
levels were shown among the brucclla rcactant
Fricsian cows compared to the non-rcactant <on-

trols.

It could be concluded that, in addition to the haz-
ard of distributing brucella infection, brucella re-
actant cows under study suffcred hepatic and re-
their

nal dysfunction that altered

serum
constitution, which in turn implics itsell on the
animal health and they should be cradicated from

the producing cattle herd as soon as possible.

INTRODUCTION

Brucellosis is considered a worldwide discase of
cconomical importance that affects animal..pro-
ductivity and reproduction. Although most of the
cattle bruccllosis dealt with the

reports about
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serological testing and their comparative diagnos-
tic efficacy, few of them dealt with the clinical

chemistry profile of the brucella reactant cattle.

Using the BAPAT, RBPT, SAT and RT, Kadry,
(1996) 0.99%,

0.94% 0.86% and 0.87% respectively, out of the

detected  cattle  brucellosis in
examined 2330 cattle from different localitics at
El-Sharkia Province. Ahmed and Nada, (1993)
detected a significant increase in serum alkaline
phosphatase and scrum globulin values together
with a significant decrease in serum albumin level
among the brucella reactant camels. Ghazy, et al.,
(2000) reported that, a significant increase in ser-
um total protein, globulin, bilirubin, indirect bilir-
ubin and urca levels together with a significant
decease in serum albumin level were detected

among the brucella reactant horses of different

age and sex.

The present study was carried out to provide an
additional biochemical diagnostic data among the
brucella reactant cows with special reference to
the liver and kidney dysfunction that might ac-

company the brucellosis syndrome in affected cat-

tle.

VIATERIAL and METHODS
serum samples were collected from 50 Friesian

-ows, in the high production age (3-5 ycars old),

or the scrological and biochemical studics.
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I- Serological Examination:

Buffered Acidificd Plate Antigen Test (BAPAY,
Rosc Bengal Plate Test (RBPT), Scrum Aggly
nation Test (SAT), Rivanol Test (RT) and Coy
plement Fixation Test (CFT), were carricd Ouly
cording to the methods described by Alton, ¢ty

(1988). |

II- Biochemical Examination:

According to the results obtained by thc scru
agglutination test (SAT), the tested cows Wk
grouped into four groups: 20 SAT brucella nox
reactant cows, 8 (1/20), 10 (1/40) and 12 (l/SOy;

SAT brucella reactant Fricsian cows.

The serum samples were collected wnd analyzed
biochemically for the total protein, albumin, glob-
ulins, amino-transferases (ALT and AST), alk:
line phosphatasc (AP), urca and creatinine accord:
ing to the methods described by, Hoffamann anl
Richterrich, (1979), Doumas, ct al., (1971), Reit
man and Frankel (1957), Kilichiling and Freiburg
(1951), Tabacco, (1979) and Husdan and Rapr
port, (1968), respectively.

The lipogram: total lipids, total cholesterol, tri
cylglyceral, free fatty acids, phospholipids, ar
the high density lipoproteins (HDL), low densit
lipoprotcins (LDL), very low density lipoprotei®
(VLDL) were mcasurcd in serum samples accort
ing to the mcthods described by Knight, ct al
(1972), Watson, (1960), Fossati and Princif*
(1982), Schuster, (1979), Zilvermit and Davi¢

Vel Med.J..Giza.Vol.49,No.2(2001)
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1050) and Lopez-Virella, et al,, (1977), respec-

ively.

aiineral concentrations of serum calcium, inor-
vanic phosphorus, and magnesium levels of the
collected sera were carried on according (o the
methods described by Glinder and King, (1972),
Kilichling and Freiberg, (1951), Neil and Nelly,
(1956). respectively. Sodium and potassium ser-
um levels were determined using the Corning
410C  flame photometer according to  Oser,

(1979).

Statistical analysis of the obtained data for the
mean, standard ecrror and t testing for significant

diffcrences between scrum values of the brucella

1l

SAT non-reactant controls and the rcactant cows
were carricd out according to Snedecor and Co-

chran (19706).
RESULTS

Table (1), represents the percentage of brucella re-
actant and non-reactant Friesian cows in El-
Minya Province according to the used serological

Lests.

Tables (2), (3), (4) and (5) present the biochemi-
cal data obtained from serum analysis of the bru-
cella SAT non-rcactant and the SAT reactant Frie-

sian cows in EI-Minya Province, Egypt.

Table (1): Results of Serological Examination for Cattle Bruccllosis Using Different

Scrological Tests.

Examined Friesian Cows
(n=50)
Scrological Tests
% () ive % (+) ive % (+)

Buffered Acidified Plaic Antigen 32 68 -
Test (BAPAT).

Rosc Bengal Plate Test (RBPT). 44 36 -
Scrum Agglutination Test (SAT). 40 44 16
Rivanol Test (RT). 52 48 -
Complement Fixation Test (CFT) 44 52 4

% (-)ive = Percenlage of Brucclla non-reactant cows.
% (+) ive = Percentage of the Brucclla reactant cows.
% (%) = Pereentage of suspiciously reacling cows.

Vet.Med.J.,Giza.Vol.49,No.2(2001)
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Table (2): Serum Liver and Kidney Function Tests among  Brucella SAT

Non-reactant and the Reactant Friesian Cows in El-Minya Province.

ALT (U/L)

Test Negative Reactants Reactants Reactants
‘ 9
Parameters Reactors il Li20 at 140 al 180
(n=20) (n=38) (n=10) (n=12)
25802075 | 28384 1.02 [35.30%** + 1.33 | 36.58*** +().22

AST (U/L)

3330 111

40.25%*% 1.0t

A4S.00%%* £+ 1.03

55.42%%% + | .44

AP(U/L) | 2032005 | 213 £0.07 [ 239***£005 [ 2.46*** £0.06
Urca (my/dl) | 26.81 £ 113 [41.43%**% 4 (.54 46.71*** + 1.22 | 49.34*** £ (9]
Creatinine | 16.90+£0.03 | 17.20* £0.16 | 17.50*%** £ 0.08 | 17.65*** +0.08
(mg/1)
SAT = Scrum Agglutination Tesl. ALT = Alanine Amino Transfcrase.

AST = Aspartatc Amino Transferasc.
* = Significant at P< 0.05

* K

*** = Very highly signilicant at P< 0.001

AP = Alkalinc Phosphatasc.

= Highly significant at P< 0.01

Table (3): Serum Protcinogram Values ameng Brucella SAT Non-reactant and
the Reactant Fricsian Cows in EI-Minya Province.

Test
Paramclers

Negative
Rcactors
(n=20)

Reactants
at 1/20
(n=28)

Reactants
at 1/40
(n=10)

Reactants
at 1/80
(n=12)

Total Protein

6.90£+0.11

7.45%% £0.15

7.56%* +0.18

7.78**%*% £0.15

(g/dD)
Albumin 3274005 | 300 0.8 |276***£0.11 | 3.00** +0.08
(g/dl) R
Total Globulin | 63+0.13 4.45%% +0.10 [4.80%%*% £0.10 | 4.78*%** £0.22
(g/dl)
A/GRatio | 090+002 |067***£0.04 [0.58***£0.04 [ 0.64***+0.04
SAT = Scerum Agglutination Tesl.
A /G Ratio = Albumin / Globulin Ratio.
*x = Highly significant at P< 0.01
wh = Very highly significant at P< 0.001.
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Table (4): Serum Lipogram Values among Brucella SAT Non-reactant and the Reactant

Friesian Cows in El-Minya Province,

Test

Parameters

Negative
Reactors

(n=20)

Reactants
at 1120
(n=8)

Total Lipids

4156138

480.5*** £ 10.0

Reactants
frat !/4()
- (n=10)

Reactants
at 1/80
(n=12)

537.0*** £ 133

560.0%*¥* £ 11.0

(mg /dl)
Total Cholesterol | 148.5% 6.8 | 179.8% £ 9.871203.5***+ 6.0 [211.3***+ 7.9
(mg /dl)
Triacylglycerol | 43.1% 1.5 | 56.9***% 1.8 | 66.8***+ 1.7 | 75.7%**% 1.3
(mg /dl
Free Fauy Acids | 1.8+ 0.2 | 2.2%*% £0.06 | 2.5%**+004 | 2.6***+0.03
(mg/ dl)
Phospholipids 2200+ 7.0 | 2011 £128 |183.8**¢+ 59| 87.6** + 6.6
(mg/ d1)
HDL 307+ 1.8 | 360 £ 23 | 422%ex4 21 | 42.9%** % 2.6
(mg/dl)
LDL 109.6+ 2.3 |153.6%** % 6.4 [ 314***+ 22| 132.6%**+ .8
(mg /dl)
VLDL 8.6+ 0.1 | 10.7%%*+ 02 | 12.6%**+ 0.3 | 14.0%**+ 0.2
(mg/dl)

SAT

= Scrum Agglutination Test.

HDL = High Density Lipoprotcins

LDL

= Low Density Lipoprolcins

VLDL = Very Low Densily Lipoproteins
* = Significant at P< 0.05
e = Highly significant at P< 0.01

X *

Vet.Med.J..Giza.Vol.49.No.2(2001)
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Table (5): Some Serum Mineral Values among Brucella SAT Non-reactant and

the Reactant Friesian Cows in EI-Minya Province,

Test Negative Reactants Reactants Reactants
Paramete Reactors at 1720 at 1740 at 1/80
aramelers (n=20) (n=8) (n=10) (n=12)

Calcium 8.88+£030 | 7.95% +0.13 | 7.96* £0.11 | 7.50*** £ 0.2]
(my /dl)
Inorganic Phosphorus | 9452062 | 873  +£050 | 8.12* +0.15 [ 7.99* %0.19
(my /dl)
Cal x Ph 83.92+0.19 | 69.56*** + (.27 | 64.64*** £ 0.12 [59.93%** + 0,14
(Value)

Magnesium 2654006 | 2.12% 0.13 | 2.42** £0.03 [ 2.13** +0.06
(mg/dl)
Sodium 1253 +1.24| 117.4*¥** £ 0.46 |114.8** £ [.11 | 114.8*%* £ 0.45
(mEq/L)

Polassium 4844045 | 293**+045 | 2.39** £0.57 | 2.40%**+0.13
(mEq/L)

Na/K 25.88+ 1,07 | 40.06*** +0.53 |48.03*** £ (.68 [47.81*** + 1.80
(Ratio)

SAT = Scrum Agglutination Tesl.

. = Signilicant at P< 0.05

** = Highly significant at P< 0.01

DISCUSSION

The scrological results obtained by the BAPAT
and RBPT tests (table, 1) showed that, the inci-
dence of brucella reactor Friesian cattle in El-
Minya Province were 68 and 56%, respectively.
These results revealed that BAPAT detects the
highest number of positive reactors and this may
be ascribed to the fact that the test is more sensi-
tive in detecting IgM as well as IgG immunoglob-
ulins (Stemshorn, ct al., 1985). The higher num-
ber of BAPAT positive reactors (12% more (han
those detected by RBPT) could be attributed to
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= Very highly significant at P< 0.001.

the higher amount of serum used in this test in ad:
dition to the fact that the lower pH 3.6 of th
RBPT antigen allows less amount of IgM reaction
(Alton, ct al., 1976) and inhibils non spccific reac

tion of serum agglutinins (Morgan, 1978).

Concerning the SAT, RT and CFT, the incidenc
were 60, 48 and 56% respectively. The obtainc!
results showed that SAT was slightly more sens-
tive than the other two tests and this could be
tributed to its greater ability in detecting IgM i
munoglobulins (Alton, et al., 1976) while CFT

mainly an IgG, detector. The lower incidenct

Vet.Med.J.,Giza.Vol.49,No.2(2001)
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detected by the RT (48%) could be a matter of the
leM precipitation prior to the test procedure and
so 1t deteets mainly the I1gG2 immunoglobulin
(Ahon, ct al., 1988). However, CFT appeared to
be the most efficient test used in the diagnosis of
brucellosis (Wright and Niclsen, 1988) duc to the
cood balance of its sensitivity and specificity of
reaction in addition to its higher ability in detect-
mg low concentrations of, 1eG specifically in
brucella infection (Niepletti, 1969 and Stemshorn,
ctal, 1985). ., .

The significantly increased serum ALT, AST, AP,
Urca and Creatinine among brucclla reactant Frie-
sian cows in El-Minya Province (table, 2) are in-

dicatives of hepatic and renal changes (Kaneko, ct

al.,, 1997). This agreed with Ahmed and Nacla.‘

(1993) lindings among camels and could be great-
ly explained by the hepatic and pathologic chang-

es reported by Montaser, (1991).

The significantly increased scrum total protein
and globulin levels among bruccella reactant cows
(table, 3), agreed with Ahmed and Nada, (1993)
among camels and Ghazy, et al.,, (2000) among
horses. Such an increase could be attributed to the
moderalely decrcased serum albumin levels to-
gether with the progressively increased immuno-
globulins (Kancko, et al., 1997) during the course
of caltle bruccllosis. The significa-ntvl.y decreased
serum albumin levels among brucella reactant

cows agreed with Ahmed and Nada, (1993) find-

ing among brucella reactant camels and Ghazy, et

Vet.Med.J.,Giza.Vol.49,No.2(2001)

I, (2000) among horses. In fact, dcllClcnl synthe-
sis ol albumin occurs commonly in association
wnlh hcpmm discasc and hypo.llbummcmm devel-
opx as a result of excessive protcin breakdown,
1986),

and this could be greatly explained by the hepato-

which occur in prolongcd fever (Coles,

pathological findings during brucellosis recorded
by Monlascr, (1991). The significantly decrcased
AlG rzlliolvghown in table (3), was a result of the
increased secrum globulin and decreased scrum al-
bumin levels and agreed with Kancko, ct al,,

(1997) statcment,

. L . ! , . ' . .
Significant increase in serum total fipids, total
LoBAp et .
cholesterol, triacylglycerol, free fatty acids, to-

. . LY I ¥ .
gether with significant increase of serum lipopro-

teins (HDL, LDL a|1('f:\/LDL) among brucclla re-

aclant Friesian cows iﬁ“ﬁl-Minya Province were
shown in table (4). These increased serum lipid
values, could be attributed to the varicty of chang-
es that can occur in the levels of various lipid and
1997) and

is greatly supported by the hiepatic and renal path-

lipoprotein métabolism (Kancko, ct al.,

ologichl changes during brucellosis’ reported by
Montaser, (1991). As triglycerides are formed in
the liver through estrification of free fatty acids,
they arc mildly increased in acute hepatic injury
and alterations in serum lipids and lipid metabo-
lism have been found in several animal specics
during renal failure and hypercholesterolemia oc-
curs in association with the nephrotic syndrome
(Kaneko, ct al,, 1997).- The signilicantly de-

creased phospholipids shown in table (4), could

g0 ity

I )
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be atnibuted to the decreased synthesis of phos-
pholipids as the liver is the main source of phos-
pholipid synthesis (Kancko, et al., 1997) and is
crcatly supported by the hepatic pathologic find-
mes duning brucellosis syndrome  reported by

Montaser, (1991).

Table (5) presents a significant decrease in serum
calcium, morganic phosphorus, magnesium, sodi-
um and potassium. The positive lincar relation-
ship that exists between total serum calcium and
serum albumin levels (Coles, 1986), in addition to
the Tact that half of the total serum calcium exists
tn an albumin bound form and serum calcium lev-
clis decreased in hypoalbuminemia (Berry, et al.,
1973), could greatly explain the significantly de-
creased serum calcium level among the brucella
reactant Friesian dairy cows under study. The sig-
nificantly decreased serum phosphorus, magne-
sium, sodium and potassium levels among cows
under study, is a matter of renal tubular defects as
the kidney is responsible for the control of plasma
magnesium concentration and cxcessive renal so-
dium and polassium loss can occur with altered
renal tubular function (Kancko, ct al., 1997). This
is greatly supported by the renal pathological
findings during bruccllosis syndrome reported by

Montaser, (1991).

In conclusion the present study showed that, in
addition to the hazard of distributing brucella in-
fection the brucella reactant cows suffered hepatic

and renal dysfunction that reflects itself on some
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serum constitution. This in turn implics itself
the animal health and these brucella reactant oy
should be cradicated from the producing cCa

herd as soon as possible.
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