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SUMMARY:

mesenteric lymph nodes and in 3.6% of the muscle
The present study was undertaken to determine the swabs. Four different serovars were identified,
prevalence and distribution of salmonellae from namely Salmonella Typhimurium , S.Florida ,

apparently healthy slaughtered camels in Cairo S.Washington and S.Uganda. Antibiogram patteren

abattoir. One hundered imported slaughtered camels of 7 isolated Salmonella serovars against 16
were examined for salmonellae. The mesenteric antibiotics was studied. Plasmid profiles of other S.
lymph nodes were collected from all animals after typhimurium Isolates and other S.typhimurium
slaughtering. In addition to 55 camels were From other sources were compared. Public health
examined by taking muscle swabs (diaphragmatic or importance and hygienec measures were discussed

abdominal). Salmonellae were found in 5% of the

INTRODUCTION

Salmonella enterica is a significant food borne fever. More than 2.300 serovars of S.enterica
pathogen of humans transmitted via the have been identified and classified previously (
consumption of meat, animal products and food Meithoff et al., 2008). Sandiford [1944] was the
products contaminated with animal waste, first to attract the attention to the risk of
Clinical manifestations of human and animal transmission of salmonellosis by camels to
salmonellosis  range  from  self-limiting persons eating camel's meat in Egypt.He
gastroenteritis to severe bacteremia and typhoid attributed 7 food poisoning outbreaks to

S.Typhimurium, Four of them resulted after
consumption of camel's meat,The used for work

and meat production in Egypt. Thus infected
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camels constitute a health hazard to man through
consumption of meat or meat products from
infected camels. On the other hand, Salmonella
carriers disseminate the organisms in their
surroundings and infection may spread to other
animals (RE FAL et al, 1984 and Safwat et al,
1984).

A number of authors have reported salmonellosis
in camels in different countries (Ramadan and
Sadek, 1971, Pegram Tareke, 1981 and Refai,
1992).Therefore, the aim of the present work was
to demonstrate the distribution of salmonellae
from apparently healthy slaughtered imported
camels. Antimicrobial suscebility test to different
antibiotics for Salmonella isolates also plasmid

profile character of S.Typhimurium from

differentsources were studied.

MATERIALS AND METHODS

LIsolation and identification:

First, the mesenteric lymph nodes of 100
apparently slaughtered camels were examined for
Salmonella. The isolation and identification of
Salmonella was carried out according to the
techniques recommended by Quinn and
Colleagues (1994).About 25 g of each sample
was weighed and then cut into smaller pieces
with a sterile scalpel blade. The pieces were put
in sterile plastic bags with 225 ml of buffered
peptone water (BPW) and homogenized using
astomacher (Colwarth, Stomacher 400, London).
The pre-enriched samples were incubated for 16-

20 h, at 37°C.Second, the muscle swab samples
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direct or indirect contact or as a result of
were enriched in BPW- about 1 ml of the pre-
enrichment broth was transferred aseptically into
10 ml selenite-F-broth and incubated for 24 h at
37°C. This was followed by streaking from
selenite F. broth onto XLD (Xylose- Lysine-
Dextrose) agar and S.S. (Salmonella Shigella)
agar media and incubated at 37°C for 24 h. The
plates were cxamined for the presence of
Salmonella colonies. Suspect Salmonella colonies
were tested biochemically using api IOS
(bio.Merieux) .For the serological identification ,
Salmonella antisera (DENKA SEIKEN) were
used. The antigenic formulae of Minor and

Popoff (2000) were used to name the serovars.

II.Antibiogram patterns of isolated Salmonella
serovars

Culture and sensitivity for the serotyped strains
were done. Seven Salmonella Serovars were
tested againsted 16 antibiotics by the disc agar
diffusion method. The interpretation of the results
was carried out according to National Committee
for Clinical Laboratory Standards NCCLS, 2002.
III.Plasmid analysis '
Plasmid analysis of 3 S.Typhimurium recovered
from camels and 4 S.Typhimurium (cattle, standard
strain, reptile and birds) from other sources was
performed according to the following. Preparation
and purification of plasmid DNA (MINIPREP)
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Extraction of miniprep performed nccording to 7) volume of ethanol to the 9)above scparated
Ausubel et al. (1987): aqueous layer and kept for 30 min. on ice, then
1) One colony of Salmonella was picked and centrifuged at 14000 rpm/30 min/4°C,

inoculated in 10 ml LB broth containing 12 pg/ml

tetracycline, 50 pg / ml ampicillin and 50 pg / ml 8) and centrifuged at 14000 rpm/10 min/ 4°C,

chloramphenicol then incubated at 37°C ovemight 9) The pellet was dried, and then dissolved in 10l
with shaking. TE pH 8.To perform agarose gel electrophoresis.
2) Centrifuged at 3000 rpn/ 5 min . 10) The pellet was washed with 5 ml 70%

3) The supernatant was discarded, then 250 pl tris ethanol
EDTA buffer solution (TES) pH 7.8/1.5 ml culture 1) Ccntrifugcd at 14000 rpm /10 min/4°C.
was added, and then shaken well.

4) Solution I 100 pl/1.5 ml cultures was added 12) Proteins and genomic DNA were extracted
from the supernatant with phenol: chloroform:

and put on ice for 10 min. isoamyl alcohol mixture.

5) Freshly prepared solution II pl/1.5 ml
culture was added and put on ice for 10 min

6) 150 plV1.5 ml cultures from cold
solution III was added and mixed gently

then put on ice for 10 min.

Solution I Solution 11 Solution 111
50 mM glucose 4 N NaOH 0.4 ml 5 M CH; cook 60.0 ml
25 mM tris pH 8 10 % SDS 0.8 ml Acetic acid 11.5 ml
10 mM EDTA Deionized water 6.8 ml Deionized water 8.5 ml
kept in refrigerator Must be freshly mixed
Vet.Med.J.,Giza.Vol.57,No. 1(2009) 25
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Table I: Prevalence of Salmonclla in apparently healthy slaughtered camels at Cairo abattoir,

Type of samples No. of samples | Salmonclla serovars E:l;;:’;: %
$.Typhimurium 3 3%
Mesentric lymph node 100 S.Washington | 1%
S.Florida 1 1%
S.Typhimurium 1 1.8%
Muscle swabs 55 5.Uganda ( 1.8%
RESULTS

LIsolation and Identification:
Seven Salmonella positive samples were detected

from a total 155 samples- Salmonellae were
isolated from five of hundred apparently healthy
camels (5%) at slaughter from the mesenteric
lymph node samples, other two Salmonellae of
fifty-fivye muscle swab (diaphragmatic or

IL Antibiogram results:

Zone diameter of the antibiotic discs was
interpreted according to (NCCLS, 2002).
Table IIL

abdominal) samples were identified (3.6%)-
Table I. These results were confirmed by api
S10 as shown in photo 1.The Salmonella
Serovars were distributed as shown in Table
IL.

III,Plasmid analysis:

The plasmid analysis of the 3 isolated S.
" Typhimurium from the mesenteric lymph node
were compared by other S.Typhimurium from

other sources (as shown in table IV and photo 2).

Table II : Salmonella serovars isolated from examined camel samples

No. of samples

Type of sample Examined | Positive | Prevalence
Mesenteric lymph node 100 A 5%
Muscle swab (Abdominal or Diaphragmatic) 55 2 3.6%
Total 155 7 4.5%
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Table 1112 Previous reports of Salmonella Serovars isolated from camel in Egypt(1978-2004)

Author Year Incidence of Salmonella %
El_Monella 1978 44
Elias 1982 15
El-Nawawy ct al,, 1982 333
Refai et al,, 1984 15
Safwat et al,, 1985 32
Yassien et al,, 1989 1.26

17(apparently healthy)
Selim et al,, 1990 with enteritis
Refai 1992 review
Yousifet al., 1993 9.33
Experimental decontamination

Mohamed 2002 of Salmonella in meat camel

Rehab 2004 8.5

TableV: Plasmid analysis of S.Typhimurium isolates fromcamels in comparison with different sources.

No. Source Plasmid MW/kbp
1 17.940
2 19210
camel
3 17.942
4 cattle 18.287
5 standard strain Low copy number
6 reptile 15.822
7 - bird 15.822
o a visible DNA plasmid bands being sized by DNA molecular marker (Amers Co.).
o MW: Molecular weight.
o kbp: Kilobase pair.
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Table IV : Results of antibiogram patterns of isolated Salmonella Serovars

iti e Muscle swab positive
Antibiotic and Disc Mesentric L.n pcts Hresampies : samples -
"""“’;'g’:;:p'"m potency S.Washington S'F':"" S‘;”""";"”“;' “Typhimurium | S.Ugand|
Aminosidin 60 meg R R R [ R IR R R
Amoxicillin-Clavulanic acid 20 megt 10 meg S S R {MIR R Rj
Ampicillin 10 mcp R R R R |[R R R———-J
Cefoperazone 75 meg S S R R |R R S___“
Ceftazidine 30 meg S S R R |R R R____‘
Ciprocin (Ciprofloxacin) Spg ) S S S S S S
Flucloxacillin S meg R R R|RIR R R
Fusidic acid 10pg R R R|RIR R R_—
Gentamicin 10 meg R R R | MM M S
Nolidixic acid 30 pp R S R R |R R R
Ofloxacin 5 meg s S R | M]|S S 8
Pefloxacin 5 meg S ] M R | M S M
Subactam- Ampicillin 10mcg + 10mcg R R R R IR R R
Sulphamethazone 25 meg R R R R | R R R
Tetracyclil_ie 10 meg R R R R | R R R
Tobramycin 10 meg_ R R R R S M ™M

Photo( 2'1,*!’lasmid profile analysis of §. Typhimurium isolates from camels
in comparison with different sources,

M = Marker

I-3 = S”. Typhi;nurium (camels) 4 =8, Typhimurium (cattle)
5 = (standered strain) 6 =" " (reptile)
1 =P " (bird)
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DISCUSSION]
The present study demonstrated a high prevalence of
Salmonella infection in apparently healthy slaughtered
imported camels. Camels, like other animals can become
chronic carriers of Salmonella organisms and
subsequently excrete the organisms in their faeces
intermittently, especially at times of stress such as during
parturition,
overcrowding and transport. The carrier animals may not
only be at threat for the remaining camels and other

concurrent diseases, starvation,

species of animals, but also present a human health
hazard through contact with contaminated carcases or
ingestion of other edible products. The present finding
agreed with Wemery (1992) and Yousif et al., (1993),
who found 4.3% and 9% prevalence of Salmonella from
camels (mesenteric L.n.) in the United Arab Emirates
and Egypt, respectively. The high prevalence of
Salmonella in the mesenteric lymph nodes (5%) [as
shown in Table I] of apparently healthy camels suggests
that, unless appropriate hygienic measures are taken to
separate the physically viscera from the rest of the
carcase. The intestinal contents and the incised
mesenteric lymph nodes could serve as sources of
contamination of the carcass and other edible parts of
slaughtered camels. The mesenteric lymph nodes are
considered as the reservoirs of Salmonella in carrier
animals and are the principal source material used in
detecting Salmonella. The high prevalence of carcase
infection (3.6%) observed in this study could be due to
contamination during evisceration. Poor disinfection of
knives and other equipments, poor personal hygiene of
slaughterhouse personnel and the poor sanitation of the
slaughterhouses have contributed to the high level of

Vet.Med.J.,Glza.Vol.57,No. 1(2009)

Salmonella contamination of carcases (Yousif et al.,
1993 and Molla et al., 2004). The Salmonella serovars
isolated from camels in different countries vary but are
identical in healthy and diseased camels. The response
to infection with Salmonella varies with age, the
challenge dose, previous exposure to infection, the
immunological status of the animal and exposure to
stress in older animals (Wernery, 1992). The isolation
of so many different serovars of Salmonella from
apparently healthy camels in Egypt is worthy of
comment. Other workers have also reported some of
these serovars in camels. In our study, S.Typhimurium
was the prevalent serotype (Table II), which was
identified in Egypt previously by: Ramadan and Sadek
(1971), Refai et al., (1984), Safwat et al, (1985), Selim
et al., (1990), and Yousif et al., (1993), The detection
of invasive Salmonella serotype such as
S.Typhimurium and other salmonellae is of public
health significance. The high-risk members of the
human population, particularly infants, the elderly, the
immunocompromised and malnourished persons, are
highly susceptible and the presence of Salmonella
even in low numbers constitute a major public health
hazard (Bryan and Doyle, 1995). Antibiogram patterns
[Table IV] showed that examined 7 Salmonella
serovars were sensitive to Ciprofloxacin and Ofloxacin
and variable results with other antibiotics were
detected, while S.Typhimurium isolates were only
sensitive to Ciprofloxacin and resistance to all
antibiotics used in the experiment. This result agreed
with Moore et al. (2002) and Molla et al
(2004).Isolated Salmonella serovars exhibited multiple

resistances to seven different antimicrobials. The
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tested serovars displayed multiple resistances mainly to
Aminosidin, Ampicillin, Flucloxacillin, Fusidic acid,
Subactam and ampicillin , Sulphamethazone and
Tetracycline, these results also agreed with (Molla et al,
2004).Other antibiotics performed variable results with
the isolated Salmonella serovars which were,
Amoxicillin,Cefaperazone, Cefazidine, Clavulanic acid ,
Nalidxic

Tobramycin.In this study, results showed that, increase

Gentamicin, acid,  Pefloxacin  and
of the resistant of the isolates may be due to the miss use
of antibiotics in animal and poultry as prophylactic,
Genotyping analysis of the organism by plasmid profiles
has been useful in recent years. Plasmid profile analysis
supplies a quick and relatively easy method for
Salmonella spreading in human and veterinary. Some
strains of Salmonella harbour several plasmids(Manual
Standards, 2000).With regard
Typhimurium isolates which were isolated in this study
(camel), they harboured a plasmid ranging from (17-20)
kbP. So, significant variations were not detected between
the M/W of plasmids of the same source. In comparison

with other S.Typhimurium isolates recovered from other

to the Salmonella

sources (cattle, reptile, bird) each isolate harboured a
plasmid ranging from (15-19) kbP. So, significant

variations were also not detected of S.Typhimurium
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