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SUMMARY

A serological survey was carried out on 365
amels (Camelus dromedaries, one humped
@mel) in Saudi Arabia. Out of these 250 were
mported from the Sudan, 80 from the Northern
Abatoir and 35 ploog samples were collected
frqn local markets in Jeddah, Saudi Arabia. Ex-
Mination of these samples with Standard tube
Bhtination (egy (SAT), Rose Bengal plate test
' Buffered acidifieq plate antigen test
T), and Rivanol eg¢ (Riv. T) was done
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test, with Kappa (K) values of 0.947 and good
agreerent with Riv. T, as a specific test, with K
values of 0.78. The ELISA with anti-bovine con-
Jugate was proved to be sensitive as well as spe-
cific test for examining camels for brucellosis.
Anti-bovine conjugate in ELISA correlated very
well with camel sera than the anti-ovine or the

anti-goat conjugates.

Two Brucella isolates were obtained from five
aborted foeti. While no Brucella isolates were
obtained from 35 camel milk samples. The iso-

lated strains proved to be Brucella melitensis bio-

var 3.

INTRODUCTION

The camel (Camelus dromedaries, One-humped
camel, Dromedary) is an important livestock spe-
cies uniquely adapted to hot and arid environ-
ments. It can thrive and flourish under tough and

arid circumstances in the desert and nomadic
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areas. where it can survive for up to 20 days
without any water while cattle can survive with-
out water for only four days. Camel, is known
also as a desert ship, is a highly beneficial ani-
mal. since: it produces milk, meat, hair, and
hides. It serves for riding, as a beast burden and
as a draft animal for agriculture and short-
distance transport (Schwartz and Dioli, 1992).
Camels are also known by their high resistance
to different pathogenic infective agents, howev-
er; they can contract brucellosis through direct
and indirect contacts. Recently, camels became
the subject of intensive and systematic interest in
particularly with increasing the development po-

tential of dry sandy regions in Afreica and Asia.

Brucellosis threatens the reproduction of this ani-
mal species. Whereas, the disease is character-
ized by abortion, metritis, infertility, retention of
placenta and stillbirths in she-camels and hygro-
ma of knee, orchitis and epidydimitis in male
camels. Camels can be infected with any mem-
ber of the Genus Brucella. In Africa, Brucella
abortus and melitensis are the causative agents of
the disease in camels, while in Asia, B. meliten-

sis is the main species that infects camels (Hig-
gens, 1986).

Diagnosis of brucellosis depends mainly on
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lests i i
» although isolation of the causative
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organism is laborious and time consum;
ming, by ;
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success (Higgens, 1986). Different conventiong|

serological tests were employed for detection of

the disease in camels, nevertheless; the applica.

tion of recent and advanced techniques for diag-

nosis of brucellosis in camels is not properly ap-

plied. Among these tests is the enzyme linked

immunosorbant assay (ELISA), which was de-

signed primarily for detection of bovine brucello-

sis. The lack of anti-camel conjugate is the main

reason to hamper the application of this test in di
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1l Blood Samples:
. | of three hundred and sixty five blood

’:r::]; were collected from camels. 250 out of
hem were collected from Sudanese camels, im-
ported from the Sudan to Kingdom of Saudi
Arabia through Jeddah Islamic Port (JIP), 80
samples were collected from the Northern Abat-
(oir of Jeddah and the remaining 35 camel blood
samples were collected from local camel market

from Jeddah suburbs.

1.2 Milk Samples:

Thirty-five camel milk samples were collected
from local camel market in Jeddah. Where 20 ml
of individual milk samples were aseptically col-
lected from each she-camel in sterile screw
“pped bottles, and divided into two portions for
“mying out Milk Ring Test (MRT) and for iso-
Kion of Bryce]]a organisms.

IVe-ah .
orted foeti were collected from local

Came]
Market anq abattoir of Jeddah,

LUng
ligeng
% Used for conventional serological

Whoe

~Ce| 3

Atidiﬁed llan gens of the Rose Bengal, Buffer
Plate, R; :

g g, Rvanol, Milk Ring, and Stan-

& Apipt o
8elutinatjop tests were obtained

fro eri
m the Veterinary serum and vaccine Research

Institute, Abbassya, Cairo, Egypt.

3.Biological reagents and chemicals used in in-
direct ELISA technique:

A number of 365 serum samples of imported
(Sudanese) and local camels were prepared for
iIELISA test and kept at - 20 °C until used. The
indirect ELISA technique was automated to de-

tect the presence of IgG.

3.1.Buffers:
Washing, diluting, coating and blocking buffers

were prepared according to Alton et al. (1988).

3.2.Brucella abortus crude lipopolysaccharide
(LPS) antigen:

Smooth lipo-polysaccharides (LPS) antigen was
extracted from freeze-dried, heat killed B. abor-
tus strain 1119 by the hot water/hot phenol meth-
od according to Stemshorn (1979). The antigen
was standardized, titerated and diluted 1/100 to

obtain the optimal concentration.

3.3.Conjugates:

Rabbit polyclonal antibody specific for both
heavy and light (H+L) chains of bovine IgG con-
jugated with horseradish peroxidase (HRP) was
obtained from ICN, ICN Biomedical Inc. Costa

Mesa, California, 92626 USA.

Anti-ovine and anti-goat conjugates with HRP
were obtained from Zgmed Lab. Inc., San

Francisco USA.
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4. Substrate:
An OPD (O-phcnyIcncdiaminc) substrate was

ased in the protocol. A tablet of the OPD was
dissolved in 10 ml of de-ionized distilled water
(DDW). 0.1 M solution of hydrogen peroxide
(H,0,) of Gilbert Lab., France, was prepared
sh«;nI;' before use by diluting 0.5 ml of 30% (8.8

M) solution with 43.5 ml of distilled water.

3.5. ELISA plates: It was 96 flat bottom wells

of Maxisorp, Nunc, Inter. Med. Denmark.

3.6.Reader: The ELISA reader was Titer Tek

Multiscan-plus.

Media and supplements:
Brucella base medium was used for isolation,
identification and typing of Brucella isolates. It

was obtained from Oxoid Limited, Basingstoke,
Hampshire, England.

Brucella selective supplements containing dif-
ferent antibiotics including, Bacitracin, Poly-
myxine B-sulphate, Nalidixic acid and Nistatin

were obtained from Oxoid, Unipath LTD, Ba-
singstoke, Hampshire, England.

Methods:
Serologica] tests:

Standard tube agglutination test (SAT) was ap-

plied in this study using the European assay ac-

cording to Alton et al. (1988). While Rose Ben-

i-‘:lor:::lculc;t ?:::’T) was done according to

9). Buffered acidified Plate

Antigen (et (BAPAT), Rivanol test (RIV. T)
470

and Milk Ring test (MRT) were carried
0
cording to Alton et al. (1988), )

Indirect Enzyme Linked Immuno-Sorhap Assa
(iELISA) was carried out according (0 Altgy
al, (1988). The reading time after addition of ,
substrate was |5 minutes and at 405 nm interfer.
ence filter. All the other steps of serum dilutions.
washings, amounts of antigen, conjugate and
substrate and time of incubation were the same

as stated in Alton et al. (1988).

2. Bacteriological examinations:

Direct culture examination of the stomach con-
tents aspirated from the fourth stomach of the
aborted foeti was done under complete aseptc

conditions.

Milk samples were centrifuged for 10 minutes &

WS
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The results of different conventional tests (Table
1) carried out on 365 camel sera revealed that
Buffered acidified plate antigen test (BAPAT)
detected the highest number of reactors
(12.05%) followed by Rose Bengal plate test -
RBPT- (9.59%), Rivanol test -Riv.T- (7.67%),
ad finally the Standard tube agglutination test -
SAT- (6.85%). Similar results were obtained by
other workers in Egypt (Nada, 1984; Salem et al
B87: and Atwa, 1997). The elevated sensitivity
o the BAPAT, over other serological tests and
RBPT in Particular, may be attributed to the fi-
"M of a seum:antigen mixture of 4.02 +
:fojhc(:A:;Z e:)al: 1988). This pH enables some
. th'e eSldeﬁ; IgGl, IgG2, and IgA to
0, i Teactmns (Wright and Nielsen,

1uon, the amounts of serum (anti-

i

(003 m:)amOUnts of serum used in the RBPT
By g
Rpl of M the other hand, the relatively acid-

th
o[y *RBPT (3.65) permits lesser amounts
Mto

share ;
o; ¥ e in the reaction, since; this class
oglohlin.
Ay Blobline Is known to be acid labile
aﬂe[ al, 1976)
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%) useq ;
%ed in the BAPAT (0.08 ml) is greater .

Application of Rivanol test on the same camel

sera revealed that only 7.76 o of the examined

Sera were positive reactors. This relatively low
incidence achicved by the Riv. T may be attribut-
ed to the fact that, Rivanol solution (2-ethoxy,
6.9. diaminoacridine lactate) precipitates IgM
present in serum samples before carrying out the
test. Thus, this test detects mainly the presence of
specific IgG (Pietz and Cowart, 1980; and Angus
and Barton, 1984). Therefore, any reaction devel-
ops in this test is considered as a conclusive re-

sults for positive cases (Alton et al., 1988).

From the aforementioned results, Riv. T was
chosen as the standard specific test and any sero-
logical outcomes of indirect Enzyme immuno-
sorbant assay (iELISA) technique were measured
on its results. As well as, BAPAT was also se-
lected as the standard sensitive test and any sero-

logical outcomes were measured on its results.

Finally, SAT detected the lowest number of reac-
tor animals (6.85 %) if compared with the other
serological tests. This indicates that SAT is infe-
rior to other tests in specificity and sensitivity.
Furthermore, this test gave unsatisfactory results
because it fails to detect many animals in the in-
cubation stage of the disease, as well as many in
the chronic phase as stated in the manual of the

OIE Standard Commission, OIE (1996).
The same camel serum samples were examined

by the indirect (iELISA) using anti-bovine, anti-
ovine, and anti-goat conjugates, respectively
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(Table 2). It was evident that iELISA with anti-
bovine conjugate detected the highest percent of
reactors (11.5%). Application of the same test
using anti-ovine conjugate detected (7.4%)
while the iIELISA using anti-goat conjugate de-
tected only (6.8%). It is very clear that applica-
tion of the iELISA using anti-bovine conjugate
gave better results than that obtained by the
same test using anti-ovine and anti-goat conju-
gates. Since, the iELISA with anti-ovine conju-
gate failed to detect one animal, which was posi-
tive to the Riv. T (specific test). Application of
the same test using anti-goat conjugate failed to
detect three cases, which were positive to the
Riv. T. On the other hand, all samples positive
to the same test with anti-bovine conjugate were
positive in the Riv. T. So, the agreement was
made between iELISA with anti-bovine conju-
gate and each of the BAPAT, as the sensitive
test and Riv. T, as the specific test.

The comparison between iIELISA with polyclo-
nal anti-bovine IgG conjugate and BAPAT with
Kappa values showed an agreement more than
0.9 (excellent agreement). While, the K values
between the same test and Riv. T was over 0.7
which indicates a good agreement (Tables 3, 4),
This finding indicated thar the sensitivity of iEL-
ISA using antj
BAPAT and its specificity is comparable to Riv.
T on camel sera. [t also indicated that the higher
sensitivity of the ELISA is not on the expense of
its Specificity. The obtained results referred to a
close relatedness between the polyclonal anti-
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Table (1):Examination of different Camel serum samples for Brucellosis using
conventional serological tests.

0
locality | Examined|
Sera [+ve*| -ve [+ve| _ye | +ve | -ve |+ve**| -ve
Imported 250 13 1237 | 19 | 231 23 | 227 | 14 | 236
Sudanese
Camels
Local
Camels, 80 11 | 69 14 | 66 18 62 12 68
Abbatoir
Local
Camels,
market 35 1 34 2 33 3 32 2 33
Total
No. 25 | 340 |35 |330 | 44 | 321 | 28 | 337
365
% 6.85[93.15 [9.59 190.41 |12.05|87.95| 7.67 |92.33

SAT: Standard Tube Agglutination Test

RBPT: Rose Bengal Plate Test

BAPAT: Buffered Acidified Plate Antigen Test ~ Riv. T: Rivanol Test

* Positive SAT samples are those with titers of 1/40 (80 IU) and above,
lower titers considered negative

**Positive Riy. T samples are those with dilutions of 1/25 and above.

.
Wy
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Table (2):Examination of Camel serum sam
bodies using indirect ELISA tech
and anti-goat conjugates.

H .
Examined A %L;SA with A EI:ISQ with ELISA
locality | Sera nti-bovine conj| Anti-ovine con A"ti-gon:vcl:::‘
+ve* | .ve +ve | -ve +\Ve\j
Imported | 250 22 | 228 3| 27 [ o—
Sudanese ‘ 238
Camels
Local
Camels, 80 17 63 12 68 1
Abbatoir %
Local
Camels, 35 3 32 2 33 2 13
market
Total 42 323 27 338 25
No. 365 *
11.5 88.5 74 92.6 6.8 | 932
%

*Positive samples are those with 20 ELISA units (EU) or more.

Table (3): Intertest comparison between iELISA with anti-bovin
conjugate and BAPAT on Camel serum samples.

ELISA with
Anti-bovine conj

Positive | Negative
Positive 41 3
(a) (b)
BAPAT '
Negative 1 320
(c) (d)
Kappa (K) = N (a+d) - (a+b) (a+c) -(c+ K =0947
N2 (a+b) (atc) - (c+d)(b+d)
ment
K <0.5 = Poor agreement 0.5 < K 0.7 = Moderat¢ agree
K 2 0.7 = Good to excellent agreement K of the table = 0.947

000)

i
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Table (4): Intertest comparison between iELISA with anti-bovine
conjugate and Riv. T on Camel serum samples.

ELISA with
Anti-bovine conj

Positive | Negative
Positive 28 -
(a) (b)
Riv.T
Negative 14 323
(c) (d)

- Natd)-(ath) (ato) - (c+d) (btd) _ 73
Kappa (K) N? (a+b) (a+c) - (c+d)(b+d)

K < 0.5 = Poor agreement 0.5 S K 0.7 = Moderate agreement
K 2 0.7 = Good to excellent agrcement K of the table = 0.947

Table (5): Serological profile of Brucella positive culture samples.

Type of | Number |  Serological Results Of ELISA* Culture
of She-camels Results
Samples samples Anti Anti Anti

SAT RBPT BAPAT RIV.T |, .o ovine goat

1 1/40 +ve +ve 1/50 | 39.1 248 232 Rk
2 1/80 +ve +ve 1/100| 87.7 359 31.7 E*
Aborted 3 1/40 +ve +ve 1/50 | 67.8 39.1 343 -ve

foeti
4 -ve -ve -ve -ve -ve  -ve -ve -ve

5 -ve -ve  -ve -ve -ve  -ve -ve -ve
\

:* Positive readings are those with 20 ELISA units (EU) or above.
he isolated strains were typed and they were Brucella melitensis biovar 3.

V
®
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pathogenic and virulent strain to man among
Genus Brucella (Alton et al. 1988). Man can
also contract the disease from camels through
direct contact with infected discharges of abort-
ed foeti or through ingestion of infected milk or

milk products (Kiel and Khan, 1989 and Fayed,
1992).

However, the low recovery rate of Brucella or-
ganisms from sero-positive camels in this study
and in other previous studies (Nada, 1984; Sa-
lem et al, 1987; and Atwa, 1997) requires fur-

ther investigations to assess the reasons.
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