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ABSTRACT

A5 year old male camel was reported dead in an institutional farm, and a routine
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postmortem was conducted on it. Adult worms were found in the lumen of the large
intestines and segments of all intestines were sent to the parasitology laboratory for
helminth identification. Rectal contents were also sent to the laboratory for oocyst
screening. Lung and brain samples were also sent to the parasitology laboratory based on
history. The result from the parasitology laboratory confirmed a helminth infection known

as trichurosis and heartwater infection was also confirmed from presence of purple
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colonies of Ehrlichia ruminantium on the endothelium of capillaries close to the nuclei.
Although it was hard to establish which of the infections caused the death of the animal
but it is noteworthy that this case confirms natural susceptibility of the camel to both

diseases and is capable of causing mortality in camels.

1. INTRODUCTION

The dromedary had disappeared in the wild for nearly
2,000 years. Wild dromedaries inhabited arid regions,
particularly the Sahara Desert. The original range of the
camel’s wild ancestors was probably southern Asia and
the Arabian Peninsula. Its range included hot, arid
regions of northern Africa, Ethiopia, the Near East and
western and central Asia. The dromedary typically
thrives in areas with a long dry season and a short wet
season. They are sensitive to cold and humidity, though
some breeds can thrive in humid conditions (Wilson &
Bourzat, 1987).

Heartwater is an infectious, noncontagious, tick-borne
rickettsial disease of ruminants. The causative organism
is an obligate intracellular parasite, previously known
as Cowdria ruminantium. Molecular evidence led to
reclassification of several organisms in the order

25

Rickettsiales, and it is now classified as Ehrlichia
ruminantium. Under natural conditions, Ehrlichia
ruminantium is transmitted by Amblyomma ticks
(Merck Manual, 2015).

Whipworms are common pathogens in animals,
especially free-range animals, and under conditions of
high intensity cause anaemia, diarrhoea, weight loss and
neurological symptoms (Richard Olds, 2013, Blackie,
2014). In rare cases, they can result in the death of the
host (Richard Olds, 2013).

2. Case history

A 5 year old camel bull was reported dead on an
institutional farm. History revealed that the camel
showed signs of weakness, diarrhoea, emaciation and
rough hair coat (Fig 1). The camel was reported to have
staggered gait shortly before death.
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3. Materials and methods

3.1 Postmortem examination

The carcass appeared slightly emaciated, pale and
dehydrated (Figure 1). There was presence of
hemorrhagic ulcers in the abomasum. Adult worms
were found in the lumen of the large intestines and
segments of all intestines were sent to the parasitology
laboratory for helminth identification. Rectal contents
were sent to the laboratory for oocyst screening. Lung
and brain samples were also sent to the parasitology
laboratory based on history. No gross lesions in the
lungs and brain were observed.

3.2 Laboratory investigation

Lung and brain tissues were fixed in 10% formalin,
embedded in paraffin, sectioned at 6 1m, and stained
with hematoxylin and eosin for histopathological
examination. In addition, brain sections were fixed in
methanol and stained with Giemsa.

Smears were made from the brain cortex (grey matter),
cerebellum and cerebrum according to the method
described by Leeflang (1972) and fixed in methanol and
stained with Giemsa (Purchase, 1945). The stained
smears were washed in tap water for 15 mm and areas
containing networks of capillaries located and
examined with an oil immersion objective.

Parts of the Gl tract (small and large intestine) where
transported to the laboratory under cold chain (ice
pack). Each part was cut longitudinally and the mucosa
examined and scraped carefully to remove any adhering
worms. Contents of digestive tract were washed using
tap water and sieved. The entire washings of organs
were completely examined to find the parasites. The
recovered adult worms were picked up with forceps,
washed three times in distilled water, collected in
physiological normal saline solution, and examined in
fresh state. They were then preserved in 10% formalin
and 70% alcoholglycerin for further detailed
examination and identification. The rectal contents
were also examined for parasite eggs and larvae by
standard methods.

4. RESULTS

The result from the parasitology laboratory confirmed
a high nematodal infection known as trichurosis from
identification of the nematode eggs and adult worms
based on vital parasitological keys (Fig 2 and 4). The
eggs had a characteristic barrel-shape tapering at both
ends to form the polar plugs (Fig 2). The adult worms
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were long with a thick, broad posterior end, tapering to
a long, filamentous anterior end that is characteristically
embedded in the mucosa (this is the whip-like end as
shown in Fig. 4). Heartwater infection was also
confirmed from presence of purple colonies of E.
ruminantium on the endothelium of capillaries close to
the nuclei (Figure 3).
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Figure 1: Emaciated carcass of the dead camel Figure
2: Trichuris eggs x100.
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Figure 3: Brain squash smear showing purple colonies
Ehrlichia ruminantium on the endothelium of capillaries
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Figure 4: Adult Trichuris worms x40

5. DISCUSSION

Heartwater in Nigeria is closely associated Amblyomma
variegatum tick (llemobade et al 1977) which has been
established as the incriminating vector. Although no
tick was found on the carcass but it is possible due to
the life cycle of the tick being a three-host-tick and also
very abundant in the region (Allsopp et al. 2005).

E. ruminantium incidence in camels is quite rare and
reports very scarce in literature although the Centre for
Food Security and Public Health (2015) stated that there
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have been reports of fatal cowdriosis in camel but
reports are unproven.

As late as 1902, heartwater was thought to be a specific
disease of sheep and goats, which were "the only
animals known to naturally contract
heartwater(Lounsbury 1902). However, cattle along
with sheep and goats are classical victims (Logan, 1987;
Mutwakil et al. 2013). Heartwater has also been
reported in wild ruminants e.g. Sitatunga in Nigeria
(Okoh et al., 1987), eland (Taurotragus onyx) (Young
and Besson, 1973) and in springbok (Antidorcas
marsupialis) (Neitz, 1944). Clinical and post-mortem
findings have been consistent with reports from the
above named authors.

Clinical and laboratory diagnosis of Ehrlichia
ruminantium is difficult by conventional methods.
Serological tests are based on detection of antibodies by
immunofluorescence or by enzyme-linked
immunosorbent assay (ELISA). However, cross-
reactivity between Ehrlichia ruminantium antigens and
antibodies to several Ehrlichia spp. has been observed
(Jongejan, 1991; Mahan et al., 1998; OIE, 2002).
Molecular diagnosis is presently the most reliable
approach for detection of E. ruminantium carrier
animals and ticks (Waghela et al., 1991; Mahan et al.,
1992; Mutwakil et al., 2013). Clinical confirmation of
this disease in Nigeria for now is usually done post-
mortem.

Helminth infestation is precipitated by the severe stress
brought on by the long migratory trip in which the
camels are subjected to in the early rainy season (Awad,
1996; Agab and Abbas, 2001). Internal parasites
constitute an important disease problem that affect the
health and productivity of camel and is often more
sound in areas and in certain seasons of the year (Majid
et al., 1997). El-Bihari, 1985; Dakkak and Ouhelli,
1987 have described parasitic infections of camels in
camel-raising countries. The helminth fauna of the
gastrointestinal (GI) tract of camelids is particularly
rich, up to almost 50 species (Dakkak and Ouhelli,
1987). The signs that were noticed in this camel before
death were similar symptoms mentioned by (Fowler,
1996) such as weight loss, diarrhoea, anaemia, gastritis
and enteritis. However, the clinical manifestations of
helminthoses may be subclinical or asymptomatic, in
which case the animal appears normal but performs
below its full potential (Borji et al., 2010). Whipworms
(Trichuris spp.) are significant parasites of camelids,
and are resistant to treatment with the usual doses of
anthelmintics which are effective for other Gl
nematodes. Fatal Trichurosis has been reported by Eo
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et al. 2014 in Seoul Zoo with adult worms found
attached to the wall of the large intestine and diarrhea
present which is in conformation with our findings in
this case. Adult parasites are found in the caecum and
large intestine. Whipworms cause marked enteritis,
leading to diarrhea, dehydration and weight loss
(Fowler, 1996). Trichuris globulosa is the most
prevalent and trichurids of camels in a study conducted
by Borji et al., 2010 followed by Trichuris
barbetonensis. Other Trichuris spp. have occasionally
been reported to occur in camels: Trichuris ovis,
Trichuris cameli, Trichuris raoi, Trichuris skrjabini
and Trichuris affinis (Kaufmann, 1996), also Trichuris
lani and Trichuris infundibulus by Anvari-Tafti et al.,
2013. This to the knowledge of the authors is the first
confirmed case of cowdriosis infection combined with
trichurosis reported in camels in Nigeria.

6. CONCLUSION

It was hard to ascertain which of the infections caused
the death of the animal but it is noteworthy that this case
confirms natural susceptibility of the camel to both
diseases and is capable of causing mortality in camels.
Prevalence studies of heartwater in Nigeria using
molecular techniques is thereby recommended in
domestic, captive and wild ruminants to better
understand the behaviour of this economically
important rickettsia parasite.

7. REFERENCES

Agab, H., Abbas, B. 2001. Epidemiological studies on
camel diseases in Eastern Sudan. Camel Newsl-etter,
18(1):31-43.

Allsopp, B.A., Bezuidenhout, J.D., Prozesky, L. 2005.
Heartwater, in: Infectious diseases of livestock, edited by
Coetzer, JAW. & Tustin, R.C. Cape Town: Oxford
University Press Southern Africa.

Anvari-Tafti, M., Sazmand, A., Hekmatimoghaddam, S.,
Moobedi, 1. 2013. Gastrointestinal helminths of camels
(Camelus dromedarius) in center of Iran. Trop Biomed.
30(1):56-61.

Awad, H. 1996. Studies on parasitic infection in camels. Ph.
D. Thesis, Faculty of Vet. Med. Cairo University, Egypt.
Blackie, S. 2014. A review of the epidemiology of
gastrointestinal nematode infections in sheep and goats in

Ghana. J. Agr. Sci.; 6(4):109-118.

Borji, H., Razmi, G.R., Movassaghi, A.R., Naghibi, A.,
Maleki, M. 2010. A study on gastrointestinal helminths of
camels in Mashhad Abattoir, Iran. Iranian Journal of
Veterinary Research 11(2): 174-179.



Mohammed et al. 2017. AJVS 54:25-28.

Centre for Food Security and Public Health. 2015.
Heartwater. A publication of the College of Veterinary
Medicine lowa State University. Pg 1

Dakkak, A., Ohelli, H. 1987. Helminths and helminthoses of
the dromedary. A review of the literature. Revue
Scientifique Et Technique-Office International Des
Epizooties (Scientific and Technical Review of the Office
International des Epizooties) 6(1): 447-461.

El-Bihari, S. 1985. Helminths of the camel: A review. British
Veterinary Journal 141: 315-326.

Eo, K\Y., Kwak, D., Kwon, O.D. 2014. Severe whipworm
(Trichuris spp.) infection in the dromedary (Camelus
dromedarius). J Zoo Wildl Med. 45(1): 190-192

Fowler, M.E. 1996. Husbandry and diseases of camelids.
Revue Scientifique Et Technique-Office International Des
Epizooties (Scientific and Technical Review of the Office
International des Epizooties) 15(1): 155-169.

llemobade, A.A., Leeflang, P. 1977 Epidemiology of
heartwater in Nigeria Rev. Elev. Med. Vet. Pays trop.,
1977, 30(2):149-155

Jongejan, F. 1991 “Serodiagnosis of Cowdria ruminantium:
Current status. Recent development in the control of
anaplasmosis, babesiosis and cowdriosis”. Proceeding of
a workshop held at ILRAD, 13-15 May 1991, Nairobi,
Kenya. p. 68-77.

Kauffman, J. 1996. Parasitic Infections of Domestic Animals:
A Diagnostic Manual, Birkhauser Verlag, Schweiz. 262—
271.

Leeflang, P. 1972. Diagnosis of Babesia argentina infections
in cattle using brain smears. Australian Veterinary Journal
48(1):72-75.

Logan, L.L., Whyard, T.C., Quintero, J.C., Mebus, C.A.
1987. The development of Cowdria ruminantium in
neutrophils. Onderstepoort Journal of Veterinary Research,
54(2):197-204.

Lounsbury, C.P. 1902. Heartwater in calves. Agricultural
Journal of the Cape of Good Hope, 21:165-169.

Mahan, S.M., Semu, S.M., Peter, T.F., Jongejan, F. 1998.
Evaluation of the MAP-1B for cowdriosis with field
sera from livestock in Zimbabwe. Annal. N. Y. Acad.
Sci. 849: 259-261.

28

Mahan, S.M., Waghela, S.D., McGuire, T.C., Ruragirwa,
F.R., Wassinl, L., Barbet, A[F. 1992. A cloned DNA
probe for C. ruminatium hybridizes with eight heartwater
strains and detects infected sheep. J. Clin. Microbiol.
30(4): 981-989.

Majid, A.A., Yagoub, LA., Ibtisam, A.G. 1997. Internal
parasites of camels in central Sudan State. ACSAD/
CARDN. The annual technical report, p. 99.

Mutwakil, B.l., Elhassan, M.A.S., Shawgi, M.H., Ahmed,
A.G., Khalid, M.S., Ahmed, Z.S.A. 2013 Diagnosis of
Ehrlichia ruminantium in Ruminants in Central Sudan
Using Polymerase Chain Reaction. Journal of Agricultural
and Veterinary Sciences Qassim University. 6(2):59-68

Neitz, W.O. 1944. The susceptibility of the springbuck
(Antidorcas marsupialis) to heartwater. Onderstepoort
Journal of Veterinary Science 20(1): 25-27.

OIE. 2002. “The Office International des Epizootic. “Manual
of Standards for Diagnostic Tests and Vaccines, 4th.ed.
Okoh, AE.J., Oyetunde, I.L., Ibu, J.O. 1987. Heartwater
Infection (Cowdriosis) in a Sitatunga (Tragelaphus Spekei)
in Nigeria. Journal of Wildlife Diseases. 23(2), 1987, pp.

211-214

Purchase, H.S. 1945. A simple and rapid method for
demonstrating Rickettsia ruminatlum (Cowdry, 1925) in
heartwater brains. Veterinary Record 57: 413-414.

Richard Olds, G. 2013. Deworming the world. Trans. Am.
Clin. Climatol. Assoc.; 124:265-274.

The Merck Veterinary Manual, 2015. Overview of
Heartwater (Cowdriosis). Last full review/revision
November 2014 by A. S. Shakespeare, BSc (Eng)(Natal),
BVSc (hons) (Pret), MMedVet (Med)(Pret)

Waghela, S.D., Rurangirwa, F.R., Mahan, S.M., Yunker,
C.E., Crawford, T.B., Barbet, A.F., Burridge, M.J.,
McGuire, T.C. 1991. A cloned DNA probe identifies
Cowdria ruminantium in Amblyomma variegatumticks. J.
Clin. Microbiol. 29. 2571-2577.

Wilson, R.T., Bourzat, D. 1987. Research on the dromedary
in Africa” (PDF). Scientific and Technical Review 6 (2):
383-9

Young, E., Besson, P.A. 1973. Heartwater in the eland.
Journal of the South African Veterinary Association 44:
185-186.



