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SUMMARY

Blood samples were collected from 80 camels
kept in closed farm (Camel production unit - Ani-
mal production Institute and others), another 72
blood samples were collected from camels kept in
close contact with cattle and other small ruminant
from different areas in Gize governorate. As well
as 94 blood samples were collected from import-

cd camel from Sudan in camel market.

Our data showed that the highest percent of posi-
tive reactors was observed in the imported camels
(Sudanese camel) in large herd (8.50 to 11.70%
(9.50%, 10.60%, 9.50%, 8.51%, 9.57% and 11.70
to 8.50% for RBPT, BAPA, Riv, SAT, MET and
DI/ r:spectively), Camels in contact with other
animals (6.94 to 11.10% (8.30%, 9.40%, 8.30%,
6.94%, 8.33% and 8.30 to 11.10% for RBPT,
BAPA, Riv, SAT, MET and DIA, respectively)
and Camels in closed farms (0.00 to 2.50%
(1.25%, 2.50%, 0.00%, 1.25%, 0.00% and 1.25 to
5.00% for RBPT, BAPA, Riv, SAT, MET and

DIA, respectively). The results of sensitivity and
specificity of DIA revecaled that DIA using
n.lauroylsarcosin extract is morc specific than

DIA whole bacterial antigen.

The sera of infected camels with brucella (cither
camcls contact with animals or imported camels)
showed clevated levels in cach of the GGT, LDH,
ALP, AST, ALT, total protein, albumin, glucosc,
urea, uric acid and creatinine. The sera of import-
ed camels infected with brucellosis were charac-
terized by increased levels of protein bands with
molccular weights 29.83 -30.11, 45.95-46.27
kDa, with increase of 34.64, 35.29, 74.67, 87.74,
98.96, 99.75, 104.62, 110.57 , 115.54, 132.63,
134.12, 138.69, 140.25 kDa protein bands in both
camels contact with animals and imported camels
infected with brucellosis. Protein bands 181.31-
183.34 and 214.36 KDa were apparent in camels
contact with animal’s sera infected with brucello-
sis and protein bands 189.59 and 231.79 were
present in imported camel's scra infected with
bruccllosis especially in 1/320 antibody scra. The
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LDH and ALP iso-enzymes had a characteristic
profile in brucellosis. Our conclusions that im-
ported camels infected brucellosis followed by
camels contact with animals infected with brucel-
losis had more serious biochemical discordance.
The results give us an index to diagnosis of bru-
cellosis in the imported camel. The incidence per-
cent of brucellosis in camels in closed farm in
dedicate importance, good prognosis mean and di-
agnosis tools to detect and climinate the infected
camels, and aid in cpidemiological controls of the

discase,

INTRODUCTION

Brucclla specic is a facultative, intracellular path-
ogenic bacterium that causes brucellosls. and is in
a zoonosis affecting mammalian specxes Brucella
cntry into cells is highly enhanced by opsoniza-
tion (Cazevieille et al, 2000). '

The camel has been a symbol of stability for pas-
toralists in the arid zones of the world (Abbas et
al, 2000). Kiel and Khan, (1989) suggested that
the cpidemiology of brucellosis in camels in a
country or region was complicated by importation
of living animals with higher prevalence of bru-
cellosis than in the local animals and humans
across national border. Three main camel popula-
tions were found in Egypt. Local breed in coun-
try-side contact with other animals includes cttle,
buffalo, sheep and Imported camels
through EL-Aribaniy road and farm camels wiich

goats,
are new camel categories for came! productions.

‘These factors are appropriate where camels are
kept (Abbas et al, 2000).

380

In Egypt, owing to the low prevalence of bruce).
losis in camel as compared to the other livestoc)
animals and that the differences between the tey
conditions were not uniform and that the data an
conclusions were not simultancously obtaineq
thus it is of utmost importance to conduct survey,
involving adequate number, similar rearing cond,
tions of camels. Therc is a real need 10 conduct of
surveys o know the informant of camel brucell,
sis based on adequale camel’s samples raised un.
der similar conditions 1o comparc the risk of bru.
cellosis in camels when kept close 10 othe
animals (Palling ct al, 1988).

The aim of this work was therefore devoted 15 ir.
vestigate and compare different serological and
biochemical tesls among different main caing;
populations in Egypt to scrutinize and cvaluz.
the reason, the source, the defectiveness and the
eccentricity of camel brucellosis as well as advice
for control measures against the infection in cam-
els.

MATERIAL AND METHODS

Blood samples were collected o separate sem
from three groups: the I8! group comprised of &)
camels kept in closed farm as Camel productios
unit - Animal production institute) and other pri-

vate farms this group were recorded with no prz

vious report of abortions or illness and sampls

were withdrawn from juguler vein. The 274 zroc:
comprised of 72 blood samples was colleci!
from camzls kept in close contact with cattle =
other small ruminant from different areas in G
governorale during slaughter in El-Warak <laoz>

ter house. The 3 group included of 94 >'an
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samples was collected from imported camel from
Sudan in camel market in Giza during slaughter in
EL-Basatine Slaughter house. The male and fe-
male camels with various ages were apparently
healthy and were free from tuberculoses, trypano-
some, Para-tuberculoses, infectious hepatitis, liver
flukes and hydated cysts.

1. Conventional Serological tests:

The camel sera was examined for brucellosis us-

ing the following tests:

1. Buffered acidified plate antigen test (BAPA):
as described by Alton et all,(1988),using anti-
gen obtained from Veterinary Serum and Vac-
cine Research Institute, Ames, lowa, USA.

2. Rose Bengal plate test (RBPT), was done ac-
cording to Alton and Jones, (1967) and Blood
et al, (1983); using antigen obtained from Velt-
crinary Serum and Vaccine Research Institute,
Abbassia, Cairo, Egypt.

3. Rivanol test, according to the techniques de-
scribed by Alton et al, (1988); using antigen
and Rivanol solution supplied by Animal and
Plant Health Inspections services, National
Veterinary Laboratories, Ames, Iowa, USA.

4. Serum agglutination test (SAT), as described
by Alton et al (1988) using antigen obtained
from Serum and Vaccine Research Institute,
Abbassia, and Cairo, Egypt.

5. Mercapto-ethanol test (MET) was done as rec-
ommended by FAO/WHO committee of bru-
cellosis in 1984 (FAO/WHO/OID, 1986).

Preparation of antigens for Dot-immuno-

binding assay:
Whole bacterial antigen (Watari et al, 2002):

Vet.Med.J.,Giza.Vol.54,No.2(2006)
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Brucella abortus strains 544 cells were grown in
brucella broth and bacterial cells were h:lrvcsiéd
by centrifugations and washed ones with distilled
water then inactivated with formalin (0.5% final
conc.) adjusted to optical density 1.5 at 600nm.

n. Lauroy Lsarcosin extracted antigen (Erden-
ebaatar et al, 2003):

n.. Lauroy Lsarcosin (0.5% final conc.) was add-
cd to bacterial suspensions and the cells were in-
cubated at room temperature for 30 min with
shaking. The bacterial suspensions was centri-
fuged and filtrated and the supernatant was trans-
ferred to a new centrifuge tube and used as the an-
tigen. The protein concentration of antigens was
checked by Bio-Rad protein assay.

6. Dot-immunobinding assay (DIA): as de-
scribed by Halling and Koster (2001):

Whole bacteria or n.lauroylsarcosin antigens
(50:1) was applied on nitrocellulose membrane
0.45 um porosity (Bio-Rad laboratories) and incu-
bated at room temperature for 30 min. Each well
was blocked for 30 min with 100 ml of tris buf-
fered saline (TBS) containing 0.1% bovine serum
albumin (BSA) and 0.05% Tween 20. The wells
were then washed 2 times with 100 ml of TBS
containing 0.3% Tween 20.

Twofold dilutions from 1/40 to 1/10240 of camel
serum were applied to wells and incubated for 30
min. Nitrocellulose membrane were washed threc
times with the same washing buffer then 100 ml
of horseradish per-oxidase labeled protein G (di-
luted 1 :1000) was added and incubated at room
temperature for 30 min.
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e merbrnie wies (hen washed again three times Jud, SA vaing Laemmet) prwthusds (] e |
and the colar was devetoped by sdding 4-<holoro. 170), LI woenzyme. Bhavin, V94, o5
U nspibihol in diethylenglycol and distifled wistes, ALY bsenzye, (Shaw wnd Vrsad 171
The resecttion wis stopped with double ionized wa. 3, Statisthent analysis:
et The tner was designmed os the highest dilu: Pstimation of the relative sendigity, 140 o
(e v o darker signal than that of control nega- specilicity and estimated (sl prnsive we
Ve wenim. carnied out according (0 (Crawlond and 1is
g0, VITTy
2. Biachembcal examinations: The positive sera Relutive semsitivity = TP/TP & 1)
fon brucellosls of camely ralsed in farms 14 Relative specificaty = TR/ TN + §7.
group were deserted from our caleulations of Lstimated (alse posstive s FP/FP + TS,
binchemical analysis because of (wo reasons a TP (true positive). thove confirmmed a8 7
low number (one only) and one class of anti- positive by other 2 of thore tets
body titer 1/80; the rest considered as control, TN (true negative). thove confismed v 2271
The rest samples from 204 and 3t groups were negative by other 2 or more tests.

divided according to the antibody titer into FP (false positive): thowe confirmed 28 271
three main categories 1/80 17160 and 1/320. positive by other one or 1wo tests,

The selected positive samples were examined FN (false negative): those confirmed 25 7202

by two serological tests and Dot test. The ser- positive by other one of 1wo tests.

um samples were stored! at -20°C for further bi- The statistical analysis of the results was 2re-

ochemical analysis, formed using T-test (student 1 1e1) (Farve
1989).

The following biochemical parameters were

determined: total protein, Henry,(1969); glu- RESULTS

cose, Trinder,(1969); Albumnin using bromoc-

resol green method, Dournas et al., (1972):  The numbers of positive reactors to each sertiogz-
GGT Mayer, (1973); LDI!. Cabaud, (1958); cal test in camel groups are shown in tzDl=z

total ALT and AST, Reitman & Frankel, Regarding to the Ist group, out of %0 collz=c=c
(1957); ALP, EDKC, (1972); urea nitrogen, serum samples only one sample (1.25% ) wzs pos
Hllett and Cook,(1971); v ic acid, Caraway, itive for RBPT and doubtful for SAT zs we ' == C
(1966); creatinine, Bartels et al,(1972). The samples (2.5%) ware positive to BAPA A7 =z-
electrophoresis pattern for protein using pro-  amined samples were negative for Riv and MEZT
tein standard (range from 20-250 kDa).Bio-
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Fesming =i 7% soup (72 sooum sempies). 6
wmgies (3% wese postive for RBPT., 7 sam-
ges (F 5% wes posicve © BAPA, 6 somples
5. 7% for v Morzower cue sampie (1.3%) was
ambtuhi Sor SAT and MET. Four (5.8%) aad five
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g

Tz Geowp 3zd pprefensive profile. Ge per-
== of posithe sempies for RBPT, BAPA. Riv,
227 amd MET weme 95%. 106%, 95%, 64%
sostwe aud 2 1% saspects znd 74% positive and
T 1'% sISpicious Rspechvely.

Tee sz moidemce of brucellosis in examined
c==eis wmg RBPT, BAPA, Riv, SAT and MET,
were 65%. 7.7%. 6.1%, 5.7% aud 6.1%. respec-

-

iz DI ssing whole bacterizl antigen 5% (4 out of

57 of seruen szmples i the 1% group were posi-
vz wis Jow zatibody titre (1/80), from72 serum

Ve et 3, iz N ol.54 2o 24 260056)

samples collected in 2™ group, 8 (11.10%) gave
PQS‘I&YE results with anlibcdy titre ranged from I/
S0 o /S

When using o lauroy lsarlcosin extracts as anti-
cen. caly one sample from 1! group was positive
with antibody titer 1780, while 5 (8.3%) serum
semples from 2% group were positive with anti-
body titer ranged from 1/30 to 1/640. Regarding
to % of 3% group, 8 (8.5%) were positive with
antibody titer 1/30 to 1/1280.

Sensitivity % (table 3) for Rb, BAPA, Riv, TAT,
MET and DIA using whole bacterial antigen or n.
lauroyl Isarcosin extracts equals to 93.33%,
100%, 86.67%, 92.85%. 86.82%, 100% and
100% respectively. While specificity % equal to
99.13%, 97.89%, 99.13%, 99.57%, 99.13%
96.12% and 99.57%. Estimated false positive
were 0.86%, 1.5%, 0.86%, 0.34%, 0.86%, 3.88%
and 0.43% respectively.
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Table (2): Detection of antibody titers in the serum of examined camels by Dot immuno-binding assay using

whole bacterial or n-lavroylsurcosin extract:

Positive sera using DOT immuno-binding assay
3 Whale bacterial antigen n-lauroylsurcosin
é BR T
& otal
O § 1780 | 17160 | 17320 | 17640 171280 | Total | 1/80 1760 |17320 | 17640 |1/1280 +ve
+ve
" 4 . . - - 4 ] - . 4 ’ I
group  |(5.00%) (5.00%) | (1.25%) (1.25%)
(2.80%) | (2.80%) | (1.40%) | (2.80%)] - 11.19%) | (1.40%) | (4.20%) [(1.40%) |(1.40%) 8.30%)
(2.10%) | (4.20%) | (2.10%) | (3.20%) (11.7%) | (1.00%) |(2.00%) [(1.00%) |(2.00%) | (2.00%) |(8.50%)
total 7 7 3 5 - 23 3 5 2 3 2 15
(246) (2.80%) | (2.80%) | (1.20%) | (2.00%) (9.30%) | (1.20%) | (2.00%) |(0.80%) |(1.20%) | (0.80%) |(6.00%)
Table (3): Sensitivity %, specificity % and estimated false positive % for each test in
camel serum samples:
DIA DIA

Criteria RBPT BAPA Riv SAT MET using W | using n-|

Seus‘iyzivity 93.33% | 100% | 86.67% | 92.85% | 86.87% 100% 100%

Specificity| 99.13% | 97.84% | 99.13% | 99.57% | 99.13% 96.12% | 99.57%

%

Eslfir;]ated 0.86% 1.50% | 0.86% | 0.43% 0.86% 3.88% 0.43%
alse
positive
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Table (61 Serum protein profile in control and brucellosis infected camels (according to camel sources and antibody titer) (using slab

pei electrophoresis)
Camels infected with brucellosis
1= Group 2"4Group 39Group
1780 17160 17320 1/80 1/60 1/320
Mal w) Conc. Mol w. Conc. Mol. w. Conc. Mol.w Conc. Mol.w. Conc. Mol. w. Conc. Mol. w. Conc.
< % % % % % o
(29.83) (30.11)
5.76 0.26 4.96 0.33
. B . $032 | 200l 1028 | 2002
{34 &4) 038 (34.64) 0.53 (34.31)
s 002 11.00 10.03 9.43 0.59
20 3% +0.73 10.62 +0.04
{35.29) (35.29) (35.62) (36.29)
513 02) 103 0.56 524 0.25 9.67 0.43
02 001 2068 2004 +0.35 .01 10.64 10.02
(45.95) (46.27)
9.27 0.59 11.30 0.74
10.61 +0.03 +0.74 10.05
@9 61) (48.58) Y ' (50.66)
2185 130 9.54 0.52 6.78 0.30
2144 2009 20.63 20.03 . 1045 10.02
(56.23) .
3.16 0.07
20.21 0.0}
©0.71) . ) ) (62.86)
1.72 012 111 0.07
201 2001 $0.07 10.01
Molacular woight: Mol. w.: KDa
4 = oguals |

Canc. tFrom wial Jevel)

hiosn » Siandard envor (1/4)

Vet.Med.J.,Giza.Vol.54,No.2(2006)

386

CamScanner = oo d> guuadll


https://v3.camscanner.com/user/download

Table (6): Serum protein profile in control and brucellosis infected camels (according to camel sources and antibody titer) (using slab

gel electrophoresis (continued):

Camels infected with brucellosis
15t Group . 27dGroup 3 Group
1/80 17160 1/320 1/80 1/60 1/320
(66.63) (65.54) (66) ) (65.09) _ )
6.80 0.47 9.57 0.52 5.62 0.29 6.78 0.30
£0.29 002 | +042 +0.02 024 | 2001 , 029 | 2001
J 68.33)
.www% 091 2.75 0.18
I .12 | 20.01
+0.58 HI
(74.67) (75.38) (71.21) (73.96) (717.57)
2.19 0.15 9.52 0.45 24.40 1.17 6.78 0.30 5.23 0.33
20.09 +0.01 +.42 +0.02 +1.07 +0.05 +0.30 +0.01 +0.23 +0.01
(8036) (9.04) | 0.19
0.36 0.02 2.86 +0.01
40.01 40.01 40.12
(87.74) 0.19 (86.09) (88.58) (84.47) 0.30 (87.74) (86.09)
2.83 4001 8.23 0.39 2.44 0.12 6.77 +0.02 7.99 0.51 4.73 0.31
.21 +0.61 40.02 40.18 +0.01 10.50 10.59 +0.04 +0.35 +.02
(98.96) (98.96) (99.75) 0.25 (99.35) (99.35)
11.10 0.52 2.63 0.13 5.57 +0.01 17.20 1.09 6.17 0.40
. +0.82 +0.03 40.19 $0.01 10.41 +1.27 40.08 045 | $0.03
:wo.oe i
66
+0.08 HOONou—
:mu.os (104.20) (104.62) (104.62) (103.38) (104.20) (103.38)
u%_m 0.32 7.58 0.41 11.10 0.52 6.56 0.31 497 0.22 7.42 0.47 5.56 0.36
10 40,01 40.17 40.01 40.24 40.01 40.14 40.01 10.11 +0.01 10.16 10.01 .12 | +0.01
(107.57) (108.43) .
M%_w 0.60 7.47 0.33
- +0.01 10.16 10.01

Molecular weight: Mol. w.: KDa
% = equals 100. :

Conc. (From total level)

Mean * Standard error, (2/4)
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Table (6): Serum protein profile in control and brucellosis infected camels (according to camel sources and antibody titer) (using slab
gel electrophoresis (continucd):

Camels infected with brucellosis
1= Group 2"Group 3 Group
1780 17160 1/320 1780 1760 17320
018 ) B (110.16) ) (110.6) (107.57)
254 0.19 4.99 0.24 24.10 1.53 5.89 0.38
=012 2001 $0.22 +0.01 $1.06 | 007 | +0.26 | $0.02
333 8I) 1133%)
2790 1.52 29.20 1.37 711 0.32
2125 +0.07 41.28 $0.06 1031 40.01
Ky (I31.16) * (T3263)
:Wwws 0.0 521 0.24 33.60 N._%q
2019 2018 | 001 . . .14 | 20,
(134.12) (135.63) x iy
29.80 1.62 34.90
1.0 +0.06 ; 20.66 +1.67 .
(138.69) (138.69) (140.25
3.5 021 28.80 1.29 4.65 0.29
010 20,01 3 i 3098 | +0.04 +0.15 | 0.0 )
:mm....w: :wwmc 0.22
3. 041 20.16 40.01
020 2001 . )
:mws 3 ' ‘ 4 R '
- 0.15
20.07 0,01 G2 ) ) X
{100.82) 1 N
522 0.25 (163.97) | 0.86
40.17 40.01 13.2 40.03
: 4045
.E.we - . " (167.68)
1.78 012 5.11 0.32
=0 =001 40.17 $0.17
L] 1

Malecalar wesght: Mol w. KDa

%= ogusls 100

Conc. (From wiad level)

Mzan 2 Stunderd ¢rvor. (3/4)
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Table (6): Serum protein profile in control and brucellosis infected camels (according to camel sources and antibody titer) (using slab
gel electrophoresis (continued):

Camels infected with brucellosis
1# Group 2%Group 31 Group
1/80 1/160 1/320 1/80 1/60 1/320
*181.31) (183.34) (181.31) )
4.96 0.27 4,76 0.22 4,70 0.22
+0.27 +0.0] +).26 +0.01 +0.26 +0.01
= - . (189.59) (189.59)
10.50 0.47 8.49 0.54
+0.58 +0.02 +0.47 +0.03
193.87) (198.25)
3.00 0.21 7.59 0.49
£0.17 =001 041 | 0.03
207.30 )
135 0.09
e 001 . )
(214.36) (214.36)
2.77 0.13 3.16 0.15
: . . +0.15 +0.01 +0.17 +0.01 _
(231.79) 0.09
1.39 10.01
+0.07
F— 685 544 . 5.78 an
#0.54 100 +0.33 100 4.67 100 10.61 100 4.47 100 6.32 100 6.50
+0.38 +0.68 tl.16 +1.22
Molecular weight: Mol. w.; KDa
G = equals 100,

Conc. (From 1otai level)
Mean = Swuandard error (4/4)
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Table (8): Serum ALP iso-enzyme profile in control and brucellosis infected camels (according to camel sources and antibody titer) (using slab gel

electrophoresis):
1= Group Camels infected with brucellosis
274 Group 34 Group
ems | % Conc. 1/80 17160 1/320 1/80 1/60 17320
% Conc. % Conc % Conc. % Conc. % Conc. %o Conc.
ALP-1] 3500 | 1948 | 2290 | 3865 | 2020 | 2850 | 2580 | 2519 | 3580 4082 | 4110 | 4193 | 3040 | 4289
=220 | =217 | =263 | =063 +3.44 +3.85 +133 +5.11 +2.55 1.08 +3.87 +3.70 +2.65 $2.22
- Hfumu Y] EE ] ass s ¥ EE 1] —mx
ALP-2| 035 | 2288 2860 | 2462 40.70 39.85 35.80 34.96 36.80 41.96 25.80 26.32 31.60 44.58
=22 | =237 | 20 +4.30 +3.9] +1.21 +0.83 +1.58 66 | .10 | 23.8] 42,78 +2.33
'Yyl sem se s s E 22 xR en FT T ok MR
ALP-3| 3515 | 2319 2650 | 2281 30.10 29.47 38.40 37.49 27.40 31.28 33.10 33.77 38.00 53.61
=365 | =3.18 =003 | 2243 +0.87 *1.24 #0.12 | #4.65 +0.45 +221 +1.73 4247 +0.23 +4.30
sem snw T P ok aw
Total | 100 | 6557 100 86.08 100 97.91 100 97.65 100 114.01 100 102.01 100 141.08
+1.50 +8.96 +1.18 4854 +0.68 +2.37 +5.07
Mezn £ Standard error.

=, ==, *=* ggmficant dereference at probability at P<0.05, 0.01 and 0.001.
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protein profile of control and bruczllosis nfected camels.

Fig 2: Serum LDH iso-cazyme profile of control and brucellosis mfected camels.

Tig 3: Serum Al P-iso-enzyme profile of control and brucellosts infected camels.
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Table 4 demonstrated that the GGT, LDH. ALP,
AST, ALT levels were high significant increased

~ {PQO01) in both cither camels contact with ani-
ks or imported camels. The incidence of en-
e »y' ggﬁ: increases was in proportional with antibody
ﬁr in most tested enzymes in descending order
‘*n (ulo. 1/160 and 1/320) except for LDH levels.
‘h GGT level was increasd only in camels sera
,ﬂ ‘of 1/80 antibody titer for brucellosis and de-

- creased in 1/160 in imported camels sera.

Table 5 revealed the following observations, the
- total protein levels did not changed in 27 group
{camels contact with other animals infected with
Brucellosis) but high significant decrease in 30
group (imported camels infected with brucellosis)
~ with 1/80 and 1/160 antibody titer was found. The
afbemin Jevel was high significant increased
- (P<D.001) in 2™ group, especially with 1/80 and
1320 anubody brucellosis titer. While, in 3rd
‘group. albumin level was high significant de-
creased (P<0.001) in camels sera (with 1/80 anti-
body uter) and non-statistical decreased in sera
with 1/320 antibody titer. Glucose level was
shown with high significant increased in 2nd
group with 1/160 antibody titer only, but elevated
1= 3 group. Urea, uric acid and creatinine levels
were high significant increased in both 2nd and
3¢ groups in the three different antibody catego-
ries (1/80, 17160 and 1/360) with more common-

ness and severity in the later.

Tzble 6 and Figl that the sera of group 3 infected
with brucellosis were characterized by an increase
wih low molecular weights protein bands of
2553 -30.11 kDa, especially with 1/80, 1/320 an-

Vet Med . Giza.Vol.54 No.2(2006)

tibody titer. The levels of 34.64, 35.29 and 36.29
KDa sera of both 2°¢ and 3™ group of camels in-
fected with brucellosis with 1780, 17160 and 17320
antibody titer were increased as compared with
control sera (1% group). The 3 group sera of im-
ported camels infected with brucellosis character-
ized by appearance of proteins of molecular
weights ranged between 45.95-46.27 kDa. There
was a decrease in the protein bands with molecu-
lar weight 66.63 in both camels groups compared
with control sera. There was increase in conc. and
% of 74.67, 87.74, 98.96, 99.75, 104.62, 110.57,
115.54, 132.63, 134.12, 138.69, 140.25 kDa pro-
tein bands in both groups (21 and 3t groups) in-
fected with brucellosis with the three classified
serological categories. Protein bands of 181.31-
183.34 and 214.36 KDa in 2" group sera infected
with brucellosis and protein bands of 189.59 and
231.79 KDa in 3" group sera infected with bru-
cellosis especially in 1/320 antibody sera were
shown.

The LDH-1, LDH-2, LDH-3, LDH-4 levels were
high significant increased (P<0.001), in (both %
and conc.), in 2" group and 3rd group with the
three categories 1/80, 1/160 and 1/320 antibody
titer (Table 7 and Fig 2). The LDH-5 level was
high significant decreased (P<0.001), in (both %
and conc.), in both 27 group and 3 group with
three categories 1/80, 1/160 and 1/320 antibody
titer (table 7 and Fig 2).

The ALP-1, ALP-3 level were high significant in-
creased (P<0.001) in (both % and conc.) in 37d
group with the three categories 1/80, 1/160 and 1/
320 antibody titer. The ALP-2 level was high sig-
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nificant decreased (P<0.001) in (both % and
cone.) in 2™ group and 3" group with three cate-
gories 1780, 17160 and 17320 antibody titer (table
8 and Figd),

DISCUSSION

The magnitude of brucellosis scro-prevalence in
camels is based on serological surveys by a varic-
ty of procedures (table 1). In this study different
serological tests were carried out to show a preva-
lence of the discases among 3 groups of camels.
The first group was kept in closed herds, the sec-
ond group was kept in close contact with other an-
imal species in country side and third group was
imported camels from Sudan.

The results obtained in this study as summarized
in table (1) revealed that among all examined
camels (246) the percentage of reactors were
6.50%, 7.7%. 6.10%. 5.70% and 6.1% for RBPT,
BAPA, Riv, SAT and MET respectively. The
high percentage of RBPT and BAPA suggests the
efficiency of these tests as screening tests for de-
tection of recent and chronic infections of camel’s
brucellosis (Yagaub et al, 1990). The higher per-
centage of RBPT and BAPA as compared to SAT
explained the basis that SAT may miss some in-
fected animals especially in the chronic stage of
the disease (Morgan, 1967). The equal number of
MET and Riv reactors duc to both tests detect the
same immunoglobulin class Ig G (Alton et al.,
1988).

Our results showed that the highest percent of
positive reactors was observed in imported camels
(Sudan’s camel) in large herd followed by camels

394

in contact with other animals then followed by

camels in closed farms (table 1). Camels of the

first group were kept in closed farm under good
hygienic conditions: this might explains the lowe,
incidence of positive reactor among this group
Therefore, we can conclude the possibility of
spread of brucellosis between different animg)
species and this might explain the higher ing;.
dence of the disease in the second group. This re.
sult agrees with Hashim et al,(1987) who reporteq
that contact between camels and small ruminan
was incriminated in transmission of brucellosis
camels. Also, Radwan et al,(1995) suggested thy
lateral transmission of the discase between differ.
ent animal species can occur and play a serioys
role in spread of the discase. Abbas et al, (2000,
demonstrated that camel pastoralists invariably
keep relatively large flocks of sheep and goas
along side the camels. Also, larger herds provide
more chances of contact between animals lcading
to more chance of infection (Sulaiman, 1987).

In DIA using whole bacterial antigen, the inci-
dence of positive cases was recorded as 9.30%
with antibody titer ranged from 1/80 to 1/640,
While the incidence of positive cases in camel us.
ing n-lauroylsarcosin extract as antigen was 6%
with antibody titer ranged from 1/80 to 1/128p,
DIA has an advantage over ELISA in case of sol-
uble protein antigen that has low affinity to ad-
here to polystyrene plates or those antigens tha
could be altered in configuration when absorbed
to the EIISA plates (Kumar et al, 1985).

In this study, the relative sensitivity, specificity
and estimated false positive of different employed
serological tests and DIA have been calculated a
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Soee w tabe (2) It is important to note that
SAT oo deen hown with lower dragnostic sensi-
vy when compared 0 RBPT and BAPA (Alton
& ol 1988). RBPT and BAPA are thus compana-
Ne and greater analyuical sensitivity especially in
acnea of Ig G (Wnght and Nielsen, 1990). In
Rv and MET, the agglutination activity of Ig M
save Deen removed (thus improving diagnostic
cecicny) while the promo tom of Ig Gl, reac-
-y lod o improved diagnostic specificity (Neil-
o= ool 1983)

Lo, e resulis of sensitivity and specificity of
DiA rwealed that DIA using n.lauroylsarcosin
syt is more specific than DIA whole bactenial
moxes Al ths result supported the previous
~vaogaiea of Erdencbaatar et al, (2003) who
sraested that an ELISA with n-laureylsarcosin
s1act s useful for differentiated between natural
smaoe’la to infected animals from brucella immu-
szed ammals

==y the brucellosis incidence percent among
==eis of closed farm may dedicate out the im-
~crmee of an easy and good prognoses and diag-
=-<:s 2o0ls to eliminate the infected camels to get

=2 of affected camels, in epidemiology control-
ime of the disease.

Tmz serz of infected camels with brucella (either
z=els contact with animals or imported) (Table
£ showed an elevation in each of the GGT, LDH,
412 AST, ALT levels (P<0.001). Some of these
=rimes were considered as liver specific en-
:_-:.:s zs GGT, ALP, LDH and ALT. This indi-
= tat in camels liver is the main pretentious

rzz= = conseguence of the brucellosis in camels.

= Wead ). Giza Vol.54.50.2(2006)

However, we can not diffract between the conse-
quences of brucella in camels groups either cam-
¢ls contact with animals or imported camels. But,
the observed remark increase of enzymes levels
which were in proportional to the presence of an-
ubody titer in all tested enzymes in ascending or-
der (1730, 17160 and 1/320) except for LDH levels
1s a good index for the incidence of the discase.
The GGT level was increased only in camels sera
of 1730 antibody titer for brucellosis or even de-
creased in 17160 in imported camels sera. The
main unchanged GGT levels in brucellosis infec-
tions may reflect the importance of this enzyme in
amino acid biosynthesis (Martin et al, 1985) this
observation can be also confirmed by the un-
changed total protein levels.

The scverity consequence of the elevated en-
zymes associated with brucellosis is more pro-
nounced in camels contact with animals infected
with brucellosis more than in imported camels in-
fected with brucellosis; this may be explained on
the basis of the re-infections process. However,
the increased incidence of brucellosis by serologi-
cal test in the imported camels give attentions to
the persist ant source of infections and brucella
consequence especially with high titer (1/160 or
more.) this indicated that in these categories the
hepatic bruccllosis takes a serious and sever direc-
tions owing to the asymptomatic character of this
form (that localization by Brucella (hepatic bru-
celloma) Sisteron, (2002).

The increase of ALT in low response compared
with the preceding AST, LDH and ALP in im-
ported camels infected with brucellosis. Our re-
sults were in-agreement with EL-Sawalhy et al.,
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(1996) who reported an increase in both ALT and
AST. The explanations of our data indicated that
the absence of one or more of regulating factors
and mediators which controlling brucella infec-
tions (Ko et al., 2002). may explain the difference
between the infected camels with brucellosis con-
tact with other animals or imported camels.

However, the total protein levels did not changed
in camels contact with other animals (table 5) but
high significant decrease in imported camels cs-
pecially with 1/80 and 1/160 antibody titer. Our
data conceming local camels were in agreement
with the results in Minia governorate of Thanaa,
(1993) but disagree with (Thabet et al, 1993 and
EL-Sawalhy et al., 1996). In the imported camels
infected with Brucella, Brucella as suppressing
factor beside other factors is responsible for the
decreases in total protein level.

Albumin level in brucellosis infected camels was
high significant increased (P<0.001) in camels
contact with animals cspecially with 1/80 and 1/
320 antibody brucellosis titer while in imported
camels, significant decreased (P<0.001) in camels
sera (with 1/80 antibody titer) and non-statistical
decreased in sera with 17320 antibody titer. This
may be attributed partially, in the former group, to
compensated the change in both fluid and trace
minerals (copper and iron) metabolism (Thanaa,
1993) or due to lecucocytic endogenous mediator,
released during phagoytosis, stimulating liver
mRNA for several amino acid transport (Tha-
bet,1993). In the later group of camels (imported),
the albumin level decrease may be due to the
changes in the kidney filtrations rate, and to the
increase in sera beta-2 globulin levels which was
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disturbed during kidney affections due 10 oy,
Brucella membrane (rough hpopolysaccharde,
(Alonso-Urmenecta, 1998).

The significant increase of glucose level wy,
found in camels sera contact with other amimal,
with 1/160 antibody titer only as well as n i~
ported camels with different antibody titer (1/%;
17160 and 1/320). Our result doesn’t agree w-s
(Thanaa, 1993) in cattle and (Abu Damir et al
1989 and Thabet, ct al., 1993) in camels. The -
crease in sera glucose levels in infected camels
can be connected with the increase of several ¢-.
zymes in brucellosis involved glucose metaboli~
like (Vermulpalin. 1955
erythrolose phosphate dehydrogenase, malate de.
hydrogenase, hexokinase and CuZn superoxids
dismutase (Corbel, 1997).

glycosyltransferase,

Alterations in liver protein metabolism affect iz
ney functions manifested by clevations of urea,
uric acid and creatinine. All of them were .
creased in both camels contact and imported cam.
els infected with brucellosis at the threc differs-;
antibody categories (1/80, 1/160 and 1/360) wi
more commonness and severity in later. Dee
several reasons increase in albumin fraction, =
crease adenine and guanine monophosphate in> ~
itors (Corbel,1997), or due to a local recruitme=:
due to Brucella contact phagocytes (Cazevieillz =

al, 2000).

The protein profile of imported camels infecix
with brucellosis has more pronounced picis
characterized by significant decrease in pm
albumin, albumin and beta-1 globulin rege
(P<0.001) and high significant increased n v
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alpha- 1. alpha-2 globulin and beta-2 globulin lev-
¢l (P<0.001) in the three antibody categories (1/
80, /160 and 1/320). In case of camels contact
with animals infected with brucellosis the profile
did not modify tremendously. The gamma -|
globulin level significant increased (P<0.001) in
both either camels contact with other animals and
imported camels infected with brucellosis in the
three antibody categories (1/80,1/160 and 1/320)
while gamma-2 showed little changed. The
changes associated with gamma-1 globulin can be
connected with the increase of Ig A and Ig G lev-
¢ls in 85.6% paticnts infected with both acute and
chronic brucellosis (Osoba et al, 2001 and Kutlu

ct al, 2003).

The protein had more complicated picture (table 6
and Fig 1) by using slab gels and molecular
weight standards. However, it revealed several
important points; the imported camels infected
with brucellosis had more protein sera bands, the
17320 antibody titer categories in both classes of
examined camels had characteristic fractions. The
source of these protein bands either from body re-
actions (Kittelberger et al., 1995) or as a result of
the stress-induced proteins related to intracellular
survival, or mediators to phagocyte functions
(Debbarh et al., 1995 and Alonso-Urmeneta, et al,
1998). The sera of imported camels infected with
brucellosis were characterized by the increased
levels of protein bands with molecular weights of
29.83 -30.11, 45.95-46.27 kDa. There was an in-
crease in conc. and % of 34.64, 35.29, 74.67,
8§7.74, 98.96, 99.75, 104.62, 110.57, 115.54,
132.63. 134.12, 138.69, 140.25 kDa protein bands
m both camels contact with animals and imported
amels infected with brucellosis with all serologi-

Vet.Med.J.,Giza.Vol.54,No.2(2006)

cal categories. Comparably, there was i decrease
in the protein bands of molecular weipht 66.63 in
both camels group compared with that control
sera. Protein bands of 181.31-183.34 and 214.36
KDa in camels contact with animal’s scra infected
with brucellosis and protein bands of 189.59 and
231.79 in imported camel’'s scra infected with
bruccllosis especially in 17320 antibody sera were

obscrved.

The present data revealed an LDH-iso-enzyme
finger print of bruccllosis were not different
among camels. These were associated with in-
creasc in total activity with significant increases
of LDH-1, LDH-2, LDH-3, LDH-4 Ilevel
(P<0.001) and decrease of The LDH-5 (table 7and
fig 2) (both % and conc.) in both camels contact
with other animals and imported camels infected
with brucellosis with three categories 1/80, 1/160
and 1/320 antibody titer. These manipulate of bru-
cellosis indicated that the stress-protein released
during the phagocytes which are influenced in
several organs before/after brucclla settled in the
lymph and/or lymph node.

The results (table 8 and Fig 3) had shown in re-
vealed that the ALP-1 and ALP-3 level were sig-
nificant increased (P<0.001) in (both % and
conc.) imported camels with three categories 1/
80, 1/160 and 1/320 antibody titer.

The present study, we can conclude that:

1. The highest incidence of brucellosis in camels
present in imported camels (Sudanese camels)
followed by camels kept in contact with other
animal and finely by the camels of farms, re-

spectively.
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