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ABSTRACT

Fecal samples were collected from diarrheic camel-calves
owned by nomadic pastoralists in the Butana Region. They were
examined for 5 types of bacteria reported to cause the diarrhea. Sixty
nine E. coli (66%), 14 Salmonella spp. (13%) and 11 Clostridium
perfringens (10%) 1isolates were obtained from the samples.
However, neither Campylobacter spp. nor Yersinia enterocolitiaca
were isolated. The E. coli probing revealed the presence of K88, F41
adhesion factors and StaP, STb, LT, SLTII enterotoxins, while a high
molecular weight plasmid was evident in the plasmid analysis
profile. Thirteen of the Salmonella isolates were serotyped using
group and specific antisera to be identified as Salmonella typhi strain.
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INTRODUCTION

In the Eastern province of Sudan, camel-calf diarrhea affects
about 33% of the off-spring causing 23% mortality and accounts for
a noticeable reduction in calf variability, while several cases die
leading to reduction of herd growth (Abbas and Musa, 1988). The
enteropathogens most commonly found and extensively studied were
enterotoxigenic and enteropathogenic Escherichia coli (ETEC and
ETPC), Salmonella spp, rotavirus, coronavirus, cryptosporidium
(Tzipori, 1981) and, more recently, Clostridium difficle (Hove et al.,
1996).



The objective of this study is to conduct a preliminary
diagnosis of the bacterial agents involved in camel-calf diarrhea in
the Eastern province of Sudan.

MATERIALS AND METHODS
Sampels collection

Camel-calves (Camelus dromedarius) aged three months or
younger owned by nomadic pastoralists of different tribes in the
Butana region, Eastern province of Sudan were used in this study.
Fecal samples were collected from calves with clinical signs of
diarrhea. These calves had not been treated with antibiotics during
the diarrhea episode. A single specimen was obtained from each
animal during the study period. Samples were usually collected
during the first week of each month.

Examinations for bacteria

E. coli and Salmonella spp. were cultivated on MacConkey;
Campylobacter spp. on Campylobacter blood-free agar base and
Cefoperazone selective supplement; Yersinia enterocolitica on
Yersinia selective medium and Clostridium perfringens on Shahidi
and Ferguson medium.

Identification of bacteria

Identification of the isolates was performed according to
conventional methods. Salmonella isolates were grouped by slide
agglutination and serotyped using Sa/monella O and H antisera.
Suspected colonies were tested by slide agglutination using specific
antisera. Characteristic black colonies of Clostridium perfringens on
Shahidi and Ferguson medium were further confirmed by Nagler’s
reaction on Egg Yolk Agar.

Plasmid screening procedure
E. coli isolates were examined for the presence of

extrachromosomal DNA using the method described by Kado and
Liu (1981). The DNA samples were examined by agarose gel
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electrophoresis. E. coli DNA probes. The gene probes were specific
to the enterotoxins LT, StaP, STb and to the shiga-like toxins SLT-I,
SLT-II and to the adhesions F41, K88 and K99. These were labeled
by **P using the nick translation method.

E. coli colonies hybridization. A total of 29 isolates were
analyzed by colony hybridization with various gene probes.
Hybridization with **P labeled probes was performed as described by
Chang et al., 1991.

RESULTS AND DISCUSSION

The results of this study revealed the importance of E. coli and
Salmonella spp. in causing diarrhea in young camel-calves. A similar
finding was reported in a previous study performed by Romboli
(1942) describing endemic E. coli infections in newborn camels
which resembled the neonatal coliform septicaemia in other domestic
animals.

The E. coli adhesion factors which have been reported in
animals are K88 (Mooi, et al., 1979), K99 (de Graaf and Klaasen,
1986), F41 (Moseley, et al., 1986) and 987P (Schifferliv, et al,
1990). However, only K88 and F41 were probed in E. coli from
camel-calves in this study. These colonization factors are plasmid
mediated. E. coli produces three enterotoxins: two are heat-stable
STa (STaP, STaH) and STb (Alderete and Robinson, 1978), while
the third is heat-labile (LT) (Kunkel and Robertson, 1979). STaP,
STb and LT were reported in 8 isolates in this study (8/29).
Enterohemorrhagic E. coli secretes shiga-like toxin I (SLT-I) and
shiga-like toxin II (SLT-II) (Karmali, 1989). However, only SLT-I
were detected in 3 isolates in this study (3/29). These isolates from
the camel-calves may have contributed similarly to the diarrhea.
Some of the E. coli isolated did not contain the plasmids which might
have been lost on sub culturing, a phenomenon which is known to
happen (Evans, et al., 1977).

Salmonellosis in camels had been reported from Sudan
(Currason, 1918), United States of America (Bruner and Moran,
1949) and from Somalia (Cheyne, et al., 1977). In the latter it was
reported to affect the suckling camel-calves. However, the isolation
of Salmonella typhi from these fecal samples was not reported before
in animals, but its presence probably is due to contamination of
drinking water from human sources.
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Furthermore, Clostridium perfringens was isolated before from
camels with severe bloody diarrhea and was reported as the cause of
death in camels (Ipatenko, 1974). This disease had occurred in acute
and subacute forms in Mongolia.

Some of the E. coli isolates in this study contained different
molecular weight plasmids. Thirteen isolated had molecular weight
plasmids (> 23 Kb). It is known that these high molecular weight
plasmids can code for an antibiotic resistance (Gross et al., 1982).
This may explain the failure of antibiotic treatment in controlling
some of the diarrhea episodes in camel-calves.

IMPLICATIONS

In this study, enteropathogenic E. coli was isolated for the first
time from camel-calves with diarrhea in the Sudan. Some of these
isolates produced high molecular weight plasmids which could code
for antibiotic resistance. Further studies are planned to test for the
presence of antibiotic resistance among the E. coli strains. Other
pathogenic bacteria isolated from camel-calves were Salmonella spp.
and Clostridium perfringens.
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