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parasites in the affected areas. Transverse and longitudinal sec-
tions of the worms were observed within the granulomas. The
granulomas were composed of thick fibrous walls, the cellular
infiltrate of lymphocytes, plasma cells, macrophages, multinu-
cleated giant cells and eosinophils, associated with different
degrees of coagulation necrosis and calcification around the
parasites. No positive case was found in blood films. CONCLU-
SIONS: In this study, it was found that onchocerciasis is one of
the relatively common skin lesions of camels in Iran. However,
parasitemia is not common in the central partsof the country.
Histopathologic changes in tissues are quite similar to granulo-
matous inflammations seen in other cutaneous infections.

Introduction mation of nodules in the connective tissue
of their final host. Most of the parasites are
The Onchocerca spp. usually cause the for- harmless. Three species of filarial nematodes
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of this genus have been identified in camels
(Sazmand et al., 2015). Onchocerca fasciata,
a parasite of subcutaneous connective tissue
and the nuchal ligament, is specific for camels,
and has been reported from Africa and Asia.
The vector(s) of O. fasciata are currently un-
known (Determann et al., 1997). Other report-
ed filarial worms, such as O. gutturosa and
O. armillata in camels, are considered to be
of bovine origin (Schillhorn Van Veen et al.,
1976; El-Sinnary et al., 1981; Holdsworth and
Moorhouse, 1985; Hussein et al., 1988). O.
gutturosa is mainly a parasite of cattle, but has
also been found in camels. Its infection site is
similar to that of O. fasciata. However, camels
seem to tolerate this infestation without ad-
verse effects. O. armillata develops within the
aorta, particularly in cattle (Railliet and Henry,
1910). However, it has also been reported in
domestic and wild buffalo, as well as sheep.
Studies have shown the presence of this spe-
cies in the aorta of dromedaries in Nigeria and
Sudan (Schillhorn Van Veen et al., 1976; Awad
et al.,, 1990). The worms are often found in
nodules in the intima, media and adventitia of
the aorta during slaughter. The co-existence of
camels and cattle in the same grazing area, a
common practice in the aforementioned coun-
tries, may facilitate and maintain a high rate of
cross-infection between species.
Onchocerciasis, due to O. fasciata, has been
reported quite frequently in camels in Saudi
Arabia, Iraq, Egypt and Iran (Al-Yousif and
Hussein, 1994). Onchocerciasis is one of the
relatively common skin lesions of camels in
Iran (Khodakaram-Tafti and Khordadmehr,
2010). The distribution of nodules is mainly
on the two sides of the abdomen, shoulders,
nuchal ligament and the thigh region (Chhab-
ra and Gupta, 2006). The nodules contain live,
degenerated or calcified worms of O. fasciata,
in addition to inflammatory cells. Although the
disease is not of much practical importance,
onchocercal nodules, particularly in heavily
infected camels, are sometimes mistaken as tu-

258

Anvari Tafti, M.H.

bercular, resulting in unnecessary and wasteful
condemnation of some carcasses. The two con-
ditions can be distinguished by cutting these
nodules. If the nodules reveal filarial nem-
atodes, it could be easily differentiated from
the suspected lymph nodes that are free upon
cutting. Therefore, the aim of this study was
to investigate the prevalence and pathology of
camel onchocerciasis in Iran’s central desert.

Materials and Methods

In Iran, camels are mainly slaughtered for
meat consumption. The dromedaries of the
present study were randomly chosen from ap-
parently healthy animals in a good-to-excel-
lent general condition in the slaughterhouses
of Yazd, Najaf Abad and Rafsanjan cities lo-
cated in Yazd, Esfahan and Kerman Provinces,
respectively in the central arid parts of Iran.

In the present study, a total of 144 camels
(65 males and 79 females) of different ages
were inspected carefully before and also at
the time of slaughtering for the presence of
onchocercal lesions on their skins. Suspected
lesions were cut, the biopsy was preserved in
physiologic saline solution and sent to the pa-
thology lab within 2h. In the laboratory, they
were sectioned to determine the presence of
filers. Nearly half of the onchocercal nodules
were selected randomly for digestion in 2%
HCl-pepsin solution. Digested nodules were
examined under a dissecting microscope for
the detection of adult parasites for morpholog-
ical and morphometric study (Cheema et al.,
1984). Other nodules and tissue from the af-
fected area were fixed and preserved in 10%
formalin solution. Suitable sections through
the nodules were cut, fixed in 10% neutral
buffered formalin, dehydrated in graded eth-
anol, embedded in paraffin, sectioned at 5 um
thickness, stained with hematoxylin and eosin,
and studied microscopically for adult Oncho-
cerca worms. Tissues surrounding the nod-
ules were also examined for the presence of
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microfilariae. In addition, the whole thoracic
aorta, brachiocephalic trunk, costocervical and
pulmonary arteries, as well as abdominal aor-
ta were examined carefully at the slaughter-
house. In both cases, the vessels were careful-
ly opened with a sharp scissor. Jugular blood
sample smears of all infected and non-infected
camels were also examined for the presence of
microfilariae.

Results

Prevalence rate of infection and distribu-
tion of onchocerciasis: Onchocercal nodules
were observed in 17 (11.8%) of the 144 ex-
amined camels. Maximum number of nodular
lesions were found in subcutaneous tissues of
the two sides of the neck and abdomen fol-
lowed by the back region, head, shoulders and
elbows. Neither O. armillata nor O. gutorrosa
worms were found in this study.

Macroscopic appearance of lesions: Adult
parasites inside O. fasciata nodules produced
a spectrum of gross pathogenic changes. The
nodules were located mainly within the fascial
sheath or were slightly pedunculated from it.
They were found in the head, nuchal ligament
and other parts of infected camels. The fasci-
ae were thickened to form the nodules. The
nodules were raised, firm or hard in their tex-
ture, ovoid or occasionally flat-topped, and of
a button appearance resembling small lymph
nodes. The parasites were surrounded by a
smooth fibrous tissue capsule. On cutting the
specimens, it revealed tangled masses of thin
filarial worms. There was an increase in the
thickness of the capsule as the lesions grew
older. Older nodules showed a grayish core of
necrotic tissues in which portions of the worms
were found embedded. Occasionally, the para-
sites appeared thicker than normal as a result
of tissue reactions. Calcified worms were also
commonly encountered and were easily recog-
nized by their whitish calcareous appearance.

Microfilariae: Microfilariae were recov-
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Figure 1. Cross sections of worms within an inflamed fibrous
background. Hematoxylin and eosin stain, x 100.

Figure 2. Bicornuate uterus of adult worm, containing eggs.
Hematoxylin and eosin stain, x 200.

Figure 3. Inflammation around worms and microfilariae. He-

matoxylin and eosin stain, x 200.

ered from the subcutaneous tissue adjacent to
the lesions generally parallel to the location
of the nodules containing adult parasites. No
microfilarial form was observed in the Giem-
sa-stained thin blood smears.
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Histopathological findings: A variety of
histopathological alterations were induced by
adult worms in tissues, and sometimes multi-
focal, depending on the duration of the infes-
tation. Fibrous septa spreading from the cap-
sule usually produced several cavities, which
contained worm fragments. The transverse and
longitudinal sections of the worms are shown
in Figure 1. The uterus of worms was filled
with embryonated eggs (Fig. 2). Microfilari-
ae were often observable within inflammatory
cell infiltration (Fig. 3).

The cells included lymphocytes, histiocytes,
eosinophils and plasma cells. In the later stag-
es of the infection, the worms might produce
a more severe granulomatous reaction. The
dense outer zone comprised of lymphocytes,
eosinophils and multinucleated giant cells as-
sociated with different degrees of coagulation
necrosis and calcification around the parasite.
Heavy infiltration by neutrophils occurred in
those Onchocerca nodules, which contained
degenerated or dead worms. The eventual res-
olution of the worms resulted in the formation
of granulated tissue with fibrosis, and finally
the calcification of these nodules.

Discussion

In the present study, O. fasciata was detected
in 11.8% of Iranian camels. However, higher
incidence of up to 59% and high intensity has
been reported in Saudi Arabia (Nasher, 1988).
To the best of our knowledge, only two studies
on Onchocerca infection in camels have been
reported in Iran, which focused only on nodu-
lar lesions, with the exclusion of the aorta and
other heart vessels. Moghaddar and Zahedie
(2006) reported an infection rate of 48% (24
of 50 camels), while Khodakaram-Tafti and
Khordadmehr (2010) found that 5.82% (6 of
103) of camels harbor onchocercal skin nod-
ules.

Furthermore, in this study, nodules were
mostly observed in subcutaneous tissues on
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the two sides of the neck and abdomen, fol-
lowed by the back region, head, shoulders and
elbows. These findings are more or less simi-
lar to the studies of Moghaddar and Zahedie
(2006) and Khodakaram-Tafti and Khordad-
mehr (2010).

The results of this study indicated that the
location of microfilariae is generally parallel
to the location of nodules containing adult par-
asites. Thus, the existence of microfilariae in
mildly infected camels is probably a reflection
of nodular distribution in these animals. These
results are in line with those obtained by Chee-
ma et al. (1984) and Moghaddar and Zahedie
(2006). However, the microfilariae were not
recovered from the peripheral blood samples.
El-Massry and Derbala (2000) and Moghadd-
ar and Zahedie (2006) also could not observe
microfilaria in the blood samples of O. fasciata
infected animals.

This study did not evaluate sex- and age-re-
lated effects on the prevalence of infection, as
the parameters were not in the scope of this
study. The prevalence rate is said to be high-
er in young and adult camels than in old cam-
els, although the number, size and weight of
nodules per infected animal increases with
age. The viability of worms decreases and as
the ages of camels increase, degeneration and
calcification progresses (Chhabra and Gup-
ta, 2006). Therefore, a host age-related factor
may be the best indicator when the levels of in-
fection are low or moderate. Such issues may
be reflected in the prevalence of infection.

The Onchocerca females were rarely sur-
rounded by males in the detected nodules.
Ghandour et al. (1991) could not find any male
in the nodules, but Bwangamoi (1969) found
that O. ochengi females were often surrounded
with some male worms in the nodules.

Conclusion: This study showed that oncho-
cerciasis is one of the relatively common skin
lesions of camels in Iran, while parasitemia
is not common in this area. Histopathologic
changes in tissues are quite similar to granulo-
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matous inflammations seen in other cutaneous
infections.
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