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SUMMARY

The bacteriological examination of 40 swabs
from the nasal discharges of 20 local and 20 im-
ported camels revealed that, 37 of them gave 47
bacterial isolates, out of them (25.53%) were
Gram-positive and the others were Gram-
negative. The most important identified bacterial

spp. were Staphylococcus

aureus (21.27%).

Staphylococcus epidermidis (4.25%), Pseudomo-.

nase aeruginosa (4.25%) and E. coli (38.29%).

The examination of 40 faecal swabs from 20 lo-
cal and 20 imported diarrhoeic camels reaveled
isolation of 50 bacterial isolates, all of them were
Gram-negative. The most important isolates
were, Salmonella spp. (4%), E.coli (42%), Citro-
bacter spp.(24%) and Klebseilla spp. (12%).
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The prevalence of antibodies to bruceila was
studied serologically among 126 camels (95 local
and 3! imported) using 3 different serological
methods, namely, RBPT, STAT and ELISA. For
local camels, the prevalence rate was 9.47%,
5.26% and 9.47%, respectively .In males the rate
was higher than in females except by the STAT.
Regarding imported camels, the prevalence rate
was 6.67%, 9.67% and 25.80% using the same
tests respectively .Also, in males the rate was

higher than in females except by ELISA.

INTRODUCTION

Due to the few numbers of camels raised in
Egypt, it is essential to import camels from other
countries as Sudan, Somalia, Djibouti and Kenya,
thus the occurrence of exotic diseases at any time

could be expected .Also free movements of cam-



els throughout the borders lead to the transmis-
sion and spreading of diseases (Abd El-Aziz,
1996).

The area of the present study (Halaieb, Shalateen
and Abo-Ramad triangle) represents the South
Eastern border of Egypt and is considered the
major point of entry of the imported camels. Ei-
Shalateen market is considered the main market
for trading of imported camels from Sudan. Cam-
els enter Egypt via this region from three points
of cntry, one is legal called "Hederba" and the

others are illegal.

Camels under desert condition are commonly suf-
fering from either respiratory infection (Ghawi,
1978, Nawal et al., 1991 and Moustafa, 2004) or
diarrhoea (Sayed et al., 1998).

The majority of camels imported to Egypt from
Sudan through ElfiShalateen Veterinary quaran-
tine are coming from or passing through the East-
ern regions of Sudan where brucellosis is record-
ed by (AbuiiDamir et al.,1984 Agab et al., 1998
and Majid and Goraish,2000).

The main objective of this work is therefore to in-
vestigate the prevalence of some bacterial infec-
tions among local and imported camels in this
important border area of Egypt and the role of
imported camels in the epidemiology of these dis-
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MATERIAL AND METHODS

Animals:-

Animals involved in the serosurvey for brucella
anttbodies were 126 dromedary camels (95 local
and 31 imported) of different age (3-8 years) and
different sex (77 females and 49 males) while the
swabs for bacteriological examination were col-
lected from 20 {ocal and 20 imported camels suf-
fering from respiratory manifestations in addition
to anorexia, depression and decreased appetite
and another 20 local and 20 imported camels

showing diarrhea.

Samples for bacteriological examination;-

A total of 40 nasal and 40 faecal swabs were
aseptically collected and rapidly immersed in
screw capped tubes containing peptone water as a
transport medium. The swabs were sent then to
the laboratory with minimal delay for bacteriolog-

ical examination.

Media for bacteriological _examination :-
Peptone water medium (Hi Media), Tryptic soya
broth [international diagnostic group (idg)]. Blood
agar; (Oxoid), MacConkey bile salt agar. (Bio-
life), Salmonella-Shigella agar, (Biolife); Manni-
tol salt agar (Oxoid), Triple sugar iron agar (Oxi-
od), Simmon's citrate agar (Oxoid), Christensen's
urea agar (Difco), Brain heart infusion agar. (Dif-
co), Dextrose phosphate, Nitrate reduction broth
(Hi Media) and Sugar fermentation medium. (Ox-
oid).
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Antigens used for diagnosis of brucellosis:

Rose Bengal and standard serum agglutination
antigens were supplied by Vet. Serum and Vac-
cine Research institute Abassia, Cairo, Egypt.
while Brucella abortus lipo poly saccharide (LLPS)
antigen was supplied by the Molecular Biology
Unit, Faculty of Vet. Medicine, Cairo University,
Egypt.

Bacteriological methods for examination of na-

sal and faecal swabs:- Isolation and identifica-

tion of microorganisms was carried out according

to Cruickshank et al., (1975) and Carter, (1984).

Serelogical methods for detection of antibedies
t cella in camel sera :

Three tests were used, namely, Rose Bengal Plate
Test (RBPT) (Morgan ct al., 1969), Serumn tube
Agglutination Test (STAT) (Alton and Jones,
1967) and the modified indirect ELISA using
protein-A conjugate according to Chand et al.,

1988).

RESULTS

1. Bacteriological study on the nasal and faecal
swabs from clinically affected local and im-
ported camels

As shown in Tables (1), out of 40 nasal swabs ex-
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amined, 37 were bacteriologically positive giving
47' bacterial isolates, out of them 25.53% were
Gram-positive and the other 74.46% were Gram-
negative. All of the 40 faecal swabs were bacteri-
ologically positive and revealed 50 bacterial iso-

lates, all of them were Gram-negative.

Nasal swabs from local camels (Table2) revealed
20 bacterial isolates, out of them 20% were
Staphylococcus aureus, 10% Staphylococcus epi-
dermidis, 35% were E.coli, 15% Citrobacter spp.,
10% Klebeseilla spp.and 10% were Proteus spp..
while imported camels revealed 27 isolates, out
of them 22.22% were Staphylococcus aureus,
7.40% Pscudomonas aeruginosa, 40.7% E.coli,
22.22% Citrobacter spp., 3.70% Klebeseilla
spp.and 3.70% were Proteus spp.

Faecal swabs from local camels (Table3) re-
vealed 24 bacterial isolates, out of them 37.5%
were E.coli, 20.83% Citrobacter spp., 4.16% Sal-
monella spp. and 12.5% for each of Enterobacter
spp., Klebseilla spp. and Proteus spp., while im-
ported camels revealed 26 isolates, out of them
46.15% were E.coli, 26.92% Citrobacter spp.,
3.8% Salmonella spp., 11.53% Klebseilla spp.,

7.69% Enterobacter spp. and 3.84% were Proteus
Spp-
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Table (1): Prevalence of the total bacterial isolates from nasal and
faecal swabs of clinically affected camels.

Gram- Gram-
Total | Positive Total positive negative
number of isolates isolates
samples | samples .
isolates o,
No. % No.
Nasal 40 37 47 12 | 2553 | 35 | 74.46
swabs
Faecal
4 50 0 0 50 100
swabs 40 0 J

No. = Number of isolates.
%. = Percent of isolates to the total isolates of each group

Table (2): Bacterial isolates from nasal swabs of camels.

. Local camels Imported Total
Isolated species camels
No. | % No.| % No. %

1 Staphylococcus aureus. 4 20 6 12222 (10 {2127
2 | Staphylococcus epidermidis. 2 10 0 0 2 4.25
ri Pseudomonas aeruginosa. 0 0 2 7.40 2 4.25
4 E. coli. 7 35 |11 [40.74 | 18 | 38.29
5 Citrobacter spp. 3 15 6 2222 | 9 19.14
6 Klebseilla spp, 2 10 1 3.70 3 6.38
7 Proteus spp. 2 10 1 3.70 3 6.38

Total isolates. 20 1100 (27 { 100 47 100

No. = Number of isolates.

Total No. of examined camels = 40 (20 local + 20 imported).

% = Percent of isolates to the total isolates of each group.

Table (3): Bacterial isolates from faecal swabs of diarrheic camels.

. Local camels Imported Total
Isolated species camels

No.| % | No.| % |[No.| %

| 1 Enterobacter Spp. 3 125 | 2 {769 | § 10

2 Salmonella Spp. 1 [ 416 | 1 1384 1| 2 4
3 E. coli. 9 | 375 | 12 [ 4615 21 42
4 Citrobacter Spp. 5 12083 7 12692 12 | 24
5 Klebseilla Spp. 3 125 | 3 |11.53] 6 12

6 Proteus Spp. 3 12.5 1 384 | 4 8
Total isolates. 24 | 100 | 26 | 100 | 50 { 100
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No. = Number of isolates.

Total No. of examined camels = 40 (20 local + 20 imported).

% = Percent of isolats: to the total isolates of cach group.
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Table (4): Prevalence of brucella antibodies among local and imported camels using different serological tests.

Number of

examined camels RBPT positive Camels

STAT Positives camels

ELISA positive Camels

E - F . M ; M I
Camels f toal [ M | F total M total * total
No, No. | No. | No. Yo No. Y No. Yo No. %Y No. % No. % No. % No. % No. %
Local
a5 33 | 62 9 9.47 3 9.09 6 § 967 5 5.26 1 3.03 4 6.45 9 947 4 [12121 5 8.06
Imported
3 16 | 15 3 967 2 125 1 656 3 9.67 2 125 1 6.65 8 {2580 4 25 4 ] 26.66
Total
126 49 77 12 9.52 5 10.20 7 9.09 8 6.34 3 6.12 5 6.49 17 13.49 8 16.32 9 11.68 ¢

M = Male. F = Female.

RBPT. = Rose Bengal Plat Test.

STAT. =Serum Tube Agglutination Test..
ELISA. = Enzyme Linked Immuno Sorbent Assay.

N.B : In STAT, the end titer 1:40 or above is considered positive according to ( Fayed ef af, 1982).
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Table (5): Prevalence of brucella antibodics among local and imported camels using serum tube agglutination

test,
Nurmber of ..
examined camels Serum tube agglutination test (STAT) reactors,
Came] Total
origins | o | M | F 1/10 120 1/40 1/80 11160
No. I No. t MY F | Total E Total F Total F Total F Total VF Total
Local | o5 {3362 l3|s6{ o 2| 3 ol 1 1] 2 3] s 0{ o
mpored | 31 {16 15211 3 ol o o] o ol o ol 2 111
Toal | 12614977 5] 7] 12 2] 3 0] 1 1] 2 3| s 1|
M = Male. F = Female.

No.= Number of reactors.

N.B : In STAT, the end titer 1:40 or above is considered positive according to | Faved ef of, 1982).
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dv on_the

ella antibodi mon al i ed

2. Serological vale f bru-

camels:

As shown in Tables (4 and 5} , Rose Bengal Plate
Test was positive in 9.47%, 9.67% and 9.52% of
the local, imported and total examined camels re-
spectively, while it was 10.20% and 9.09% in the
male and female camels respectively. Serum tube
agglutination test revealed a positive rate of
5.26%, 9.67% and 6.34% in local, imported and
total examined camels respectively, while it was
6.12% and 6.49% in the male and female camels
respectively. Indirect ELISA revealed a positive
rate of 9.47%, 25.80% and 13.49% for local, im-
ported and total examined camels respectively,
while gave 16.32% and 11.68% for male and fe-

male camels respectively.
DISCUSSION

In general, camels do not suffer from respiratory
diseases, however, when it occurs it is usually in-
itiated by predisposing factors. A number of bac-
terial species have been found in camels with res-
piratory disease, however, little is known whether
these agents are truly responsible for the diseascs
(Wernery and Kaaden, 1995).

The data in (Table 1), revealed that bacteriologi-
cal investigation of 40 nasal swabs from (20 local
and 20 imported) camels with nasal discharges

revealed that, 37 (92.5%) of them were bacterio-

Vet.Med.J.,Giza.Vol.54,No.3{2006})

logically positive. From Table (2), it is clear that
the most predominant and important isolates
among local camels were Staphylococcus aureus,
Staphylococcus epidermidis and E.coli, while
among imported camels, Staphylococcus aureus,
Pseudomonas aeruginosa and E.coli were the
most important isolated species. As shown in Ta-
ble (2), Citrobacter spp., Klebseilla spp. and Pro-
teus spp. Were also isolated from the local and
imported camels. These results were found to be
nearly similar with that previously reported by El-
Magawary et al., (1986); Al-Ani et al., (1998) and
Alhendi, (1999).

It is interesting to mention that, most bacterial
isolates recovered in the present study from the
nasal discharges of camels were previously isolat-
ed from apparently healthy camels as reported by
Chauhan et al., (1987) and Nawal et al., (1991) as
well as from pneumonic camels as previously re-
ported by Thabet, (1993) and Seddek, (2002).
This indicates that, there is a positive correlation
between the type of bacterial isolate from the na-
sal cavity and the pneumonic lungs of camel (Al-
Anj et al., 1998).

In (Table 3), the bacteriological investigation of
40 faecal swabs from (20 loca! and 20 imported)
diarrheic camels revealed that, all of them were
bacteriologically positive giving 50 Gram-
negative bacterial isolates. Faecal samples exami-
nation from local and imported camels revealed

isolation of E. Coli, Citrobacter and Salmonella
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spp.from diarrheic camels: in addition to Entero-
bacter, Klebseilla and proteus spp.: however with

varying percentages, Table (4).

The obtained results are nearly in agreement with
those previously obtained by (El-Magawary,
1980, and Sayed et al., 1998) and can be attribut-
ed to the exposure of camels to many stress fac-
tors as long transport, lack of food and water and
climatic changes which lower the animal resis-
tance and facilitate the invasion and or flourish-
ing up of these normal inhabitant bacteria (Sayed
et al., 1998). Escherichia coli constitutes a large
part of the normal commensal aerobic intestinal
flora but, 1t is also the cause of various diseases
of great economic magnitude, especially in young
animals as enteropathogenic E. coli strains which
produce enterotoxins causing enteritis and dehy-
dration (Wernery and Kaaden, 1995). Isolation of
salmonella spp. is in agreement with some au-
thors in Egypt as Kamel and Lotfi, (1963) who
examined intestinal lymphnodes and faecal sam-
ples and isolated Salmonella spp. from 3.1% of
the dromedaries examined and Selim, (1990} who
found that, 3% of healthy dromedaries showing
ne signs of diarrhea were Salmonella carriers,
compared to 17% of dromedaries with enteritis.
They concluded that, dromedary is an important
reservoir for Salmonella and could therefore rep-

resent a health hazard for man,

The results of seorservey for brucellosis which

demonstrated in (Table 4) are found to be agree
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with those obtained by Fayed et al., (1982) and
Nada, (1990) as they detected 6.6% using STAT,
Zagloul and Kamel, (1985) 8.1% and Hamdy,
(2000) 9.5% and 6.8% using RBPT and STAT re-
spectively.In contrast, lower percentages (4.0%,
4.7%, 1.7% and 7.6%) were reported by El-
Nahas, (1964), Thabet et al, (1993),
{AboufiEisha, (2000} and AL-Gaabry and Mou-
rad, (2004) respectively, while higher results
(24.2) was reported by Ayoub et al., (1978) and
AbounZaid, (1998) who recorded 10.4% positive
cases using RBPT and 12.3% using STAT with
5% phenolized saline as well as Ghazy et al.(
2001) who recorded 24.3% by RBPT and 18.6%
by STAT.

The data in (Table 4 ) revealed that, male camels
had slightly higher prevalence rate than fe-
males.These results agreed with those of Okoh (
1979) who found that 3 out of 232 camels were
positive reactors to brucella, all of them were
males; AbuiiDamir et al., (1984) whe examined
740 camels from 3 regions of Sudan using RBPT,
STAT and CFT and found an incidence of 5.6%
in males and 4.5% in females and Majid and Gor-
aish.,(2000) who found that, female's incidence is
slightly higher than males except those camels
examined in Gadarif state in eastern of Sudan. On
the other hand, the obtained results are in con-
trast with those reported in Egypt by El-Nahas,
(1964) (2% in males and 4% in females), Ayoub
et al,, (1978) (14% in males and 25% in females),
Ahmed et al., (1999) {9.2% in males and 13.7%

Vet.Med.J.,Giza.Vol.54,No.3(2006)



in females).

The higher prevalence rate in males than females
in this study may be attributed to the continuous
movement of male camels either for grazing or
during the trading activities and come in contact
with other camels, sheep and goats from different
herds and different localities which may increase
the possibility of transmission of the disease, but
the movement of female camels is usually re-
stricted within a limited area with less continu-
ous contact with other animals. Also Al-Khalaf,
S. and El-Khaladi, A. ( 1989) reported that, male
camels are considered the main source of trans-
mission of brucellosis, they travel from farm to
farm specially during mating time. On the other
hand AbuiDamir et al., (1984) stated that, it is
well known that female cattle are more suscepti-
ble to brucella infection than males, the differ-
ence in susceptibility of the sexes between cam-
c¢ls and cattle may reflect biochemical or
behavioural differences between the species or
indicate that, the organism which infect camels is
tess fastidions than that which infects cattle,
moreover Adamu et al.,( 1997) found that, the
difference in infection -ates between males and
females was not significant suggesting that sex
may not be a determining factor in camel brucel-

losis.

Concerning the source of camels tested either lo-
cal or imported, the study revealed that, imported
camels had a seroprevalence to brucellosis higher

than that of local camels Table (4). This result

Vet.Med.J.,Giza.Vol.54,No.3(2006}

agrees with that of Radwan et al.,(1983) who
found that, the incidence in local camels in Saudi
Arabia was 2.8%, whereas in imported Sudani
camels it was 4.2%. Our results disagree with
those obtained by Atwa, (1997), who investigated
1258 camels sera imported from Kenya and Diji-
bouti at Seuz quarantine and 116 sheficamels
from Egypt using RBPT and found an incidence
of 4.05% and 7.75% for imported and local cam-
els respectively. This may be explained that, the
majority of camels imported to Egypt from Sudan
through ElfiShalateen Veterinary quarantine are
coming from or passing through the Eastern re-
gions of Sudan (Kassala) which have high inci-
dence rates for brucellosis as recorded by Majidi
and Goraish, (2000), also similar result reported
by AbuiiDamir et al.,{1984), who found that the
highest positive numbers of serum samples for
brucellosis (7.5%) was from the Eastern region of
Sudan.The incidence rates of brucellosis in Sudan
were much higher than in Egypt as recorded in
some studic. by Agab et al.,(1998), who recorded
an incide ce rate of 30% and Majid and Goraish,
(2000} ~ho recorded a rate of 13.9% to 43.9% us-
ing RBPT.

Results in Table (4) indicate that, RBPT is more
sensitive than STAT test for serodiagnosis of bru-
cellosis in camels, this comes in agreement with
Adamu et al., (1997) and Gamee! et al.,(1993),
who concluded that, the STAT failed to eradicate
brucellosis because many infected camels may

give negative reactions thus the combined use of
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RBPT with STAT is more reliable in diagnosis of
brucellosis in camels. Also with Yagoub et al.,
(1990) who suggested that, RBPT may be a more
satisfactory rapid technique for diagnosis and
control of brucellosis. This may attributed to the
fact that RBPT is a highly sensitive test; Nicolett,
(1982) which can detect low titer as in cases of
chronic brucellosis, that can not be considered
positive by the quantitative tests. Moreover, sam-
ples positive to RBPT and negative to STAT
mean that, these animals were suffering from
chronic brucellosis with low antibody titer not ex-

ceed /40 (Tables 4 and 5).

Indirect ELISA, Table (4) detected a prevalence
rate higher than that detected by RBPT and
STAT.This is in agreement with Hamdy, (2000)
and Azwia et al., (2001) and suggest that , ELISA
is more sensitive than RBPT and STAT due to
itis ability to detect antibodies of all iso types
(IgM, IgG1 and IgG2) as mentioned by Nielsen
ct al.( 1988).

The relatively high incidence of seropositive
camels to brucellosis in the area of study may be
duc to the close contact of these camels with oth-
er farm animal species (sheep and goats) which
graze in the same areas and drink from the same
walter sources. Abo ElfiHassan et al.,(1991), Bar-
soum et al.,( 1995) and AbounZaid, (1998) de-
tected high percentages of positive reactors cam-
els in contact with other farm animals than those

kept in closed farm. Also Radwan et al., (1995),
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concluded that, contact between camels and
small ruminants was incriminated in the trans-
mission of brucellosis to camels.The majority of
locally examined camels were Rashidi breed
which had a higher sero prevalence of brucellosis
than other camels sharing the same ccofsystem
as recorded by Abbas and Agab,( 2002).0n (he
other hand, cross reactivity with other bacterial
species and the lack of cultural identification of

Brucella microorganisms can not be neglected
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