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ABSTRACT

Throughout the present work , the humeral and cellular immune responses to Brucella
Abortus 19 (S19) vaccine were evaluated in camels. In a group of 10 camels, of about 6 months
of age, a dose of 6.2 x 10° CFU was inoculated subcutaneously in each camel while a group of
another 5 camels was kept without vaccination as control. Rose Bengal test (RBT) revealed that
vaccinated camels began to response to S19 vaccine by the 2™ week post — vaccination showing
detectable antibndgl levels that began to decrease by the 12" week post — vaccination to reach a
zero level by 22™ week post — vaccination. The results of Indirect ELISA and complement
fixation test (CFT) indicated such observation while non vaccinated animals remain sero—
negative allover the experimental period. It was noticed that camel cellular immune response to
B. Abortus S19 vaccine showed gradual increase through 10 weeks post — vaccination but this
response still poor as expected during this period. This study showed that camel behave as cattle

for both humeral and cellular immune response to B. Abortus S$19 vaccine.

INTRODUCTION

In many countries, brucellosis is still a
serious economic problem with regard to
livestock and a major public health hazard for
human beings. Among 176 countries that
responded to questionnaires  distributed
through the FAO, WHO and OIE
organizations concerning disease occurrence

and control in 1987 , the disease was recorded "

in 140 countries (I). Animal brucellosis has
been recorded in Egypt since 1939 and the
prevalence of serological reactors on limited
surveys has varied from on survey to another
with a range between 16.5% to 23% in cattle
and 7% to 10% in buffaloes. During the sixties
, with  importation of Friesian cows, the
prevalence on some farms became very high
especially in areas with high animal densities.
Although B. Abortus was the most common
isolate during early investigations, and B.
melitensis has been recorded to be the cause
of brucellosis in Egypt in 1970 (2), especially
B. melitensis biovar 3 (3) and Brucella also
has been demonstrated in camels , equines and
swine where B. melitensis  biovar 3 is the
causative agent (3).

Camels possess an economic importance
especially among Egyptian farm animals in
Egypt as well as in several other countries
allover the world. In Egypt their numbers
were estimated as 102327 camels (3, 4)
according to Animal population in Near East
Countries (FAQO Statistics, 1998). Nowadays
camels are considered as one of the main
sources of animal protein in some provinces
in Egypt. Control and eventual eradication of
brucellosis depends upon strict implementation
of a test and slaughter program combined with
massive vaccination of the susceptible
population. In Egypt this policy is applicable
only for cattle, buffaloes, sheep and goats
wherever camel brucellosis was recorded in
Egypt by many authors with variable
incidence as 10.92% by (5-9) and 7.48% (3).
Camels could play a role in transmission of
brucellosis to farm animals beside the public
health significance. So, the present study was
designed to evaluate the humeral and cellular
immune response of camels to S19 using
Indirect ELISA (ELISA), Complement
Fixation Test (CFT), Rose Bengal test (RBT)
and lymphocyte proliferation test.
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MATERIAL AND METHODS
1. Animals
A total number of 15 brucellosis—free

camels of 6 month of age were divided into 2

groups.

1. Groups 1 of 10 camels were inoculated S/C
with the cattle dose of S19 vaccine.

2. Group 2 of 5 camels were kept as control.

2. Samples

1.Blood samples were collected from all
animals every 2 weeks up 22 weeks post—
vaccination.

2.Blood samples were collected from all
animals on heparin every week for 12

weeks post-vaccination.
3.Vaccine
Brucella Abortus 819 vaccine was

supplied by SZ Veterinaria S.A., Pontevedra ,
Spain.

4. Antigen

Rose Bengal antigen prepared from S99
was supplied by Veterinary Serum and
Vaccine Research Institute —Abassia —Cairo —

Egypt. .
5.Lipopolysaccharide (LPS)

S-LPS antigen was extracted from freeze -

dried , heat killed B. Abortus strain 11119 by.-

the hot water / hot phenol method (10).
6.Conjugates

Anti-bovine IgG a (whole molecule)
peroxidase conjugate (antibody developed in

rabbit —IgG fraction of antiserum)  was
supplied by Sigma company.
7. Amboceptor

[t was supplied by Dade  Behring-

Martburg GmbH-D-35041 Martbug/ Germany.

8. Complement
Guinea pigs fed on green food and their
sera were free from burcella antibody.

9. Mitogens

Phytohaemagglutinin (PHA) was supplied
by Biochrom KG, Leon Renstr, 2-6-D-1224 ,

159

Berlin, Germany. It was used in the
lymphocyte blastogenesis assay after its
dilution in Roswel Park Memorial Institute
(RPMI-1640) complete medium according to
the manufacturer directions.

1“‘ mT

It was supplied by Sigma Chemical
Company. It was used to measure the activity
of dehydrogenase enzymes in the active
mitochondria in the activating lymphocytes.

11.Media

Tryptose Soya Agar (TSA) was used for
determining CFU and TSA supplied with the

selective media (OXOID) for culturing of

blood .

12.Determination of colony count of S19
vaccine

Determination of colony count of S19
vaccine was carried out (11) and this applied
to confirm that the colony count of the
vaccine batch is satisfactory. Colony count
must be not less not more than 6-10x10° CFU/
dose.

13. Animals vaccination
As described previously.
14.Rose Bengal test

Rose Bengal test was carried out (11).
15.ELISA

ELISA was carried out (11,12) and the cut
off value and the calculation of OD of tested
serum were performed (12) but due to the lack
of anti-camel conjugate which is the main
reason to hamper the application of the ELISA
in diagnosis of camel brucellosis so, Anti-
bovine IgG peroxidase conjugate (13) was
used in this work. Serum ef brucella infected
Camel was used as control positive serum
and a serum of brucellosis free Camel was
used as negative control serum. The optical
density was determined at 490 nm using
ELISA reader (Molecular Devices
Corporation, Sunnyvale , California , USA).
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16.Complement fixation test (CFT)

The CFT was performed by the Australian
standard method (14). Complement fixation at
a dilution of log 2 (1:8) , showing the level
recommended by the Australian Burean of
Animal Health, was regarded as a positive
reaction. Serum samples were titrated 1:4 to
1:128, well beyond the point of significance.
Titers determined by the CFT were expressed
as log 2 of the reciprocal of the last dilution at
which a positive reaction occurred (15).

17.Evaluation of the cell mediated immunity

The cell mediated immunity was evaluated
in vaccinated animals using lymphocyte
blastogensis assay using PHA as a mitogen
(16).

RESULTS AND DISCUSSION

There is a fact that could not be neglected,
that is there is no determined dose of B.
Abortus $19 vaccine for camels and there is no
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available data discuss camel vaccination
against brucellosis. So , in the present study
which aim to investigate the immune response
of camels to such vaccine, it was of interest
intelligence to use the cattle dose which
determined by the wvaccine manufacturer
(Quality control of vaccine indicate that the
dose was 62 CFU / dose).

Rose Bengal revealed that all the serum
samples obtained from the vaccmatﬁd camels
showed positive reactions by the 2" week
post- vaccination (1% samples used for rose
Bengal test) recnrdmg maximum  possivity
(+++) up to 8" week post —vaccination then
began to decrease by the 12" week post —
vaccination to reach zero level by the 22™
week post-vaccination in the 7 vaccinated
camels while the other 3 vaccinated camels
did not response immunologically to the
applied vaccination as shown in Table (1) and

Fig. (1).

Table 1. Results of rose Bengal test on vaccinated camel sera

Camel groups Mean RB reaction / weeks post-vaccination
0 2 4 6 8 10 12 14 16 18 120 | &2
Vaccinated | N | +4 4 + | +4 | 4 | 435 43 | 425 +2 | +1 | *N
camels .
Control group| N N N N N N N N N N N N
s o il st LR A R R e LT
B
‘24 7 =+~ Mean Rose
E Be rgul fiter
Loy
=2 A
=1
D T L ¥ T I I 1 ! 1 T L -l
i B e G o 101 1418 18 20 22

Weeks post-vaccination

Fig. 1. Average rose Bengal titers of ten S19 vaccinated camels
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Table 2. Results of ELISA assay on vaccinated camels sera

Camel Number of positive reacted camels

groups 0 2 4 6 8 10 12 14 16 18 20 22

Vaccinated 0 10 10 10 10

10 10 10 10 T 20 0

camels {0%) |(100%) | (100%)]{100%) | (100%)|{100%) ]| (100%) | (100%) | (100%)| (70%) | (70%) | (0%)
Control 0 0 0 0 0 0 0 0 0 0 0 0
|__group (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%) | (0%)

* N= negative
&
0.3 4
s : ;'::P?;:r;l.hiut
8 0.2
&
4 915 1
0.1
0.05 -
o T T Ll L Ll T T Ll

0 2 4 6

& 10 1Z 14 18 18 20 22

Weeks of post — vaccination

Fig. 2. Antibody levels in the sera of ten vaccinated camels after vaccination with 519 vaccine as measured by
ELISA. The horizontal line divides the positive values from the negative values for the CFT (cutoff line).

Indirect ELISA showed that vaccinated

camels with B. abortus S19 vaccine had

gnn" icant brucella antibody response by the

wﬁf:k post-vaccination and remaining up to

thl:: 22™ week post—vaccination as shown in
Table (2) and Fig. (2).

Similar finding in RBT and ELISA
were reported among calf hood and adult cattle
vaccinated with the same vaccine via the same
route used in the present work (I7,18) and
among Elk with RB51 vaccine (12).

Complement fixation test (CFT) was
assessed by determining the week number of
which test positive results were detected. The
test showed the highest positivisty (61log 2) on
the 3™ week up to the 10 week post-
vaccmanun then decreased to 5log2 on the
18" and 20™ week post- va::-:matmn recording
its lowest level by the 22" week post-
vaccination as demonstrated in Table (3) and
Fig. (3) . These findings can parallel to those
of using the same vaccine in cattle (17).

Table 3. Results of CFT on vaccinated camel sera

camels

Camel groups Mean log of CFT reaction / weeks post-vaccination.
0 2 - 6 3 10 12 14 16 18 20 22
Vaccinated | N 7 77 7 i 7 6 6 6 5 3] #S

Control group| *N | N N N N

N N N N N N N

*N- negative
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Fig. 3. Antibody levels in the sera of ten vaccinated camels after vaccination with S19 vaccine as
measured by CFT. The horizontal line divides the positive values from the negative values for the

CFT (cutoff line).

Recording the cellular immune responses
of camels to B. abortus S19 vaccine, the
lymphocyte blastogenesis assay during the
first 10 weeks post-vaccination, reaching its
peak by the 4" week post-vaccination but
these immune response still poor as expected
as the cellular immune response is began to be

Lo
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.15
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more obvious mostly at 20-24 weeks post-
vaccination. Non vaccinated animals showed
very poor response as shown in Fig. (4) . The
same observations were recorded through the
evaluation of RB51 and S19 vaccines during
the first 10™ week post vaccination of Elk (16).

O - v v v v

3 7

14 21 2B 35 42 49 S6 &3 TO

Vieeks post-vaccination

Fig. 4. Mean lymphocyte blastogenesis assay of camels vaccinated with S19 during the first 10
weeks post-vaceination in comparison with control samples.

The obtained results revealed that camels
responded well to B. abortus S19 vaccine in
both humeral and cellular manner, the thing
which will help to control the disease in
camels and prevent its transmission to other
susceptible farm animals. But there is a need
to further investigations to determine the most
protective dose for camels to reach a
maximum protection level as the negative
immune response of the 3 camels in RBT
could be attributed to the use of sub-protective

dose. In addition, more studies are in need to
compare between the potency and immune
responses of other brucella vaccines as RB51,
Rev-1 and S19 vaccines in camels to select the
most potent one to eradicate or even to control
the disease. Other studies also in need to
evaluate the cellular immune responses for
long periods, protection against brucellosis.
The present study also spotted the light on the
necessity to prepare anti- camel (protein-G)
conjugated with horse reddish peroxidase as a
specific anti-species to avoid the use of
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heterogeneous anti-species which could affect

the ELISA results leading to un-accurate
results.

REFERENCES
I.Davidson M , Shimshony A , AlderH ,

Banai M and Cohen A (1990): Protection
of brucellosis—free from reinfection.
Advances in brucellosis research, P.407-
427 . Edited by Adams, L.G.; Texas A& M
University Press. College Station , TX ,
U.S.A.

2.Refai MK , El-Gibaly S and Adawi AT
(1990): Initiation of a national brucellosis
control program in Egypt . Advances in
brucellosis research P.; 446-452. Edited by
Adams L.F. , Texas A & M University
press, college station TX , U.S.A.

3. Refai M (2002): Incidence and control of
brucellosis in the Near East region. Vet.
Microbiol. 20 90 (1-4) : 81-110.

4.GVOS (1998): General organization for
veterinary services: Animal report of
genral organization for veterinary services,
ministry of agriculture Egypt.

5.Hamada S, EL-Hiddik M , Sherif I, El-
Sawaf H and Youssef M (1963):
Serological investigations on brucellosis in

cattle, bufaloes and camels . J. Egypt. Vet.
Med. 23 : 173-178.

6.El-Nahas HHM (1964):
camel . Proc. 5 Arab Vet. Cong. Cairo UAR
, 239-252.

7.Fayed A A, Karmyt 5A , Yousef HI and
Ayoub M M (1982): Serological studies on
brucellosis in Aswan province . Vet. Med.
J. 30L 491-497.

8 Nada AR (1990); Further studies on
brucellosis in camels . Ph. D. Thesis
Infectious Diseases , Cairo University.

9.Barsoum 5SA , El-Sayed MM and El-
Fayoumy (1995): Sero-Epidimioloical
study on camel brucellosis . Beni-Suif .
Vet. Med. Res. Vol. V , No. 2 : 119-126.

10.Australian Bureau of Animal Health
(1979): Standard definition and rules , P. 1-

Brucellosis in

163

9. In Bovine brucellosis and tuberculosis
national eradication campaign, Vol. 1.
Australian Bureau of Animal Health,
Canberra, Australia.

11.Alton GG , Jones LM, Angus RD and
Veger JM (1988): Techniques for the
brucellosis laboratory IRA, Pairs, ISBN,
1988.

12.Colby LA , Schurig GG and Philip H Elzer
PH (2002): Indirect ELISA to detect the
serologic response of elk (cervus elaphus
nelsoni) inoculated with B. abortus RB51 .
J. Wildl. Dis. Oct,, 38 (4): 752-759.

13.Hamdy MER (2000): Evaluation of
indirect ELISA test in diagnosis of
brucellosis in Camels. Vet. Med. J. Giza.
Vol. 48 , No. 4 : 467-477.

14.Anonymous (1977): Standardised
complement fixation test for  bovine
brucellosis. Aust. Vet. J. 53: 394-400.

15.8temshorn BW (1979): Studies on the
serological diagnsosi of bovine brucellosis .
Ph. D. Thesis, University of Guelph,
Guelph.

16.0lsen SC , Fach 5] ; Palmer MV , Sacco
RE , Stoffregen WC and Waters WR
(2006): Immune responses of elik to initial
and booster vaccinations with brucella
abortus strain RB51 or 19 . Clinical and
vaccine immunology Oct. p. 1098-1103.

17.Sutherland SS (1985): Comparison of
enzyme — linked immunosorbent assay and
complement fixation test for the detection
of specific antibody in cattle vaccinated and
challenged with brucella abortus . Journal
of CLiical microbiology , July , 44-47.

18.Baldi P C, Giambartolomei GH,
Goldbaum FA , Abdon LF , Velikovsky
CA, Kittelberger R and Fossati C A
(1996): Humoral immune response against
lipopolysaccharide cytoplasmic proteins of
brucella abortus in cattle V with B abortus

S19 or experimentally infected with
Yersinia enterocolitica serotype 0.9.
Clinical and diagnostic  laboratory

immunology , July 1996 , P. 472-476.



Zag. Vet. J. 164

il padlal)
19 Do gl 3 siny dbanall Jlaall oUall Jadl) 3

sana ¢ Aday da (o dana ok JUaS o AU % g ] 3 gana ¢ eishlllae Gl s M
* g Sl Uae algdl ¢ # puiad
A sl 3yl il pumniond) o 30 (5 3 sl Janl *
45 ylandl Ll § Jlas) g dgaa **

Sl syl Ul Aanall Jlaall &yl g dpdalal) de Ll Alatal] anis Jladl Jaadl JNA o3
6.2x109 25 M desdiidlde plly jedl diu jaadl e @lif Jleaa 5 e Guand o5 Zua S19
va) saiaS raaad 093 Jlen ded o 55 25 (e (o alall Caad gl 25y O g JSI 4 )55 5 jenis
S g gl YY a e sl JS Geand) aay g i Jeandl S e Jluadl 5 a3 Slie pea a3 S
aay A g gl e Llad Mo lis Hedii diandll Jleadl ol Jlaiy gl sl pili Conia gl
2o YY g puL Al aal Lot yle e gl e Jeliill 138 An 0 8 A3 Graaadll
2 Ll panll ey e el g el (e Al aad Cilia g a8 gAY Jlan 2D Ll (ppandll
Culaial 28 Liasall Jlaad) o 28 JalSEa) Cafiall 53 jdlae ull coliall dagi yall oy 51 (g jlial
b Al all G HadAW g ) e G el Alle Aelie julas Al paddud) Al Saa 5 ) gea
V! bl 5 plial) LA A gaal) ZEUSH Ay b Leay 505 Lol 51 jedal 4y lall delidl jlaal of (s
and Aana il il goad) s 36 138 53l 038 DA Unsuay aay gl Y1 138 (S Gueanill any
asi ) a3V (g LAl (O ety B Laa g Al jall A Adhadll <l HLAAY) S ace Al il
Lald cunded Jlaall ol g Jlainjg M e Al 805 30 JualSidl) caidlly pilie pull o lial

S Allea s ) pas S19 FUELIL LA





