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ABSTRACT: A total of 12 gastrointestinal tracts
of wild boars (Sus scrofa) from western Iran
(Luristan) were examined for protozoan infec-
tion between September 2000 and November
2001. Of 12 boars examined, 67% harbored one
or more species of the following protozoa: Bal-
antidium coli (25%), Tritrichomonas suis
(25%), Blastocystis sp. (25%), Entamoeba po-
lecki (17%), Entamoeba suis (8%), Iodamoeba
butschlii (17%), and Chilomastix mesnili (8%).
Four of these protozoan species also are re-
ported in humans, and persons living in rural
areas where wild boars are abundant should
take precaution to avoid infection.

Key words: Intestinal protozoa, Luristan,
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Wild boars (Sus scrofa) are widely dis-
tributed over Europe, Asia, northern Af-
rica, and other parts of the world (Mac-
donald, 2001). In Iran, wild boars are
found throughout the country. They are
shot by farmers because of the damage
they cause to crops and are hunted by eth-
nic Armenian Christian minorities for their
meat. Because of their association with
farmland, there is a possibility of contact,
and thus shared infections, among wild
boars, livestock, and humans. Despite this
potential for shared infections, there are
no reports of the intestinal protozoa of
wild boars in Iran or any information on
transmission of infection from boars to do-
mestic animals and humans. Therefore, we
examined intestinal protozoa of wild boars
in Luristan (western Iran) and consider
the role that this animal may play in the
epidemiology of human intestinal proto-
zoa.

Twelve wild boars (seven females and
five males) from nine regions of Luristan
(328–348N, 468–508E; Table 1) were shot
from September 2000 to November 2001
under license from the Iranian Environ-
mental Protection Organization. Their age
(according to dental formula and physical

appearance), sex, and locality were record-
ed. The entire gastrointestinal tract was re-
moved and opened longitudinally. The
content of each tract was collected, and
stored in labeled, wide-mouthed vials with
tightly fitting lids. A smear of feces in 0.9%
saline was prepared and the formol-ether
concentration method (Ritchie, 1948) was
applied to each sample for detection of
trophozoites and cysts of parasitic proto-
zoa.

Fresh feces were cultured in horse se-
rum diphasic media (HSre1S) (Diamond,
1983) within 2 hr of collection. After 72
hr, a drop of culture sediment was exam-
ined microscopically for the presence of
protozoal trophozoites. Protozoa were
identified according to keys of protozoa
(Soulsby, 1982). Representative specimens
are filed at the Protozological Museum,
School of Public Health, Tehran Univer-
sity of Medical Sciences, Tehran, Iran.

A total of seven protozoan species were
found in 12 wild boars examined. Eight
boars (67%) were infected by at least one
species. Multiple infections were more fre-
quent than single ones, and infections with
one, two, and three species were found in
two (17%), two (17%), and five (42%)
boars, respectively. Balantidium coli, Tri-
trichomonas suis, and Blastocystis sp. were
the most common protozoa observed. Bal-
antidium coli trophozoites averaged
91354.4 mm, indicating that were the
large race of this species. Other protozoa
observed were Entamoeba polecki (17%),
Iodamoeba butschlii (17%), and Chilomas-
tix mesnili (8%) (Table 2). The pyriform
cysts of C. mesnili were 638 mm.

Rate of infection tended to be higher in
older animals compared to younger ones
and higher in females than in males (Table
2). Adult females and young generally

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 17 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



802 JOURNAL OF WILDLIFE DISEASES, VOL. 40, NO. 4, OCTOBER 2004

TABLE 1. Age and sex of wild boars studied from
western Iran.

Sex
Host age

(yr) Locality

Female 1.0
1.5
2.0
3.0
3.0
4.0
4.5

Boroujerd
Khorramabad
Khorramabad
Aligoodarz
Dorood

Azna
Koohdasht

Male 2.0
2.0
2.0
3.0
4.0

Noorabad
Aleshtar
Poledokhtar
Khorramabad
Aligoodarz

TABLE 2. Intestinal protozoa identified in wild boars from western Iran.a

Total (n512) Females (n57) Males (n55)

Balantidium coli
Tritrichomonas suis
Blastocystis sp.
Entamoeba polecki
Iodamoeba butschlii

3a

3
3
2
2

1
3
2
2
2

2
0
1
0
0

Entamoeba suis
Chilomastix mesnili

1
1

1
0

0
1

a Values are number of infected animals.

form a herd, whereas adult males live sep-
arately and only join herds during the mat-
ing season. The herding behavior of the
females and young, with increased social
contact, may explain why the females have
higher rate of infection than males.

This study and the report of Sheiban
(1971) found that B. coli was the most
common protozoa found in Iranian suids,
suggesting that boars could play a role in
the epidemiology of human balantidiasis in
Iran, presumably in rural areas. We also
believe that human-to-human transmission
is responsible in part for human balanti-
diasis in Iran.

Balantidium coli has worldwide distri-
bution among domestic and feral pigs and
according to Schwartz and Clarkson
(1999), endemic foci of this infection in-
clude Central and South America, the
Philippines, New Guinea, Iran, Southeast

Asia, and certain Pacific Islands. Nakauchi
(1999) studied prevalence of B. coli in 56
mammalian species and found that 100%
of wild boars were infected. Rezaian (un-
publ. data) found that infection of wild
boars is high (about 70%) in the northern
part of Iran. Sheiban (1971) reported B.
coli from domestic pigs of piggeries
around Tehran.

Among Muslims, because their religious
beliefs prohibit consumption of pork, in-
fection by B. coli may be due to direct hu-
man-to-human transmission (Geddes,
1952). However, Sanati et al. (1972) re-
ported that human balantidiasis in urban
areas is so low (2 of 20,694) that human-
to-human transmission may be negligible.
Jalayer et al. (1988) reported two cases of
human infection from Bandare-Jask in lit-
toral regions of the Persian Gulf, suggest-
ing that wild boars may be involved in
transmission of the disease to humans. Be-
cause all human cases reported from Iran
have been from rural areas, where expo-
sure to feces of wild boars is not uncom-
mon, and because of the absence of do-
mestic pigs in Iran, we believe that wild
boars may play an important role in trans-
mitting the disease to humans.

Entamoeba polecki is a cosmopolitan in-
testinal parasite of pigs, wild boars, and
monkeys and may infect humans acciden-
tally. Gay et al. (1985) reported the pres-
ence of E. polecki for the first time from
a group of eight refugees from Southeast
Asia. There are contradicting reports
about the validity of this species. Levine
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(1985) reported that this species is a no-
men nudum. Verweij et al. (2001) studied
the genetic variation of Entamoeba in hu-
mans and proposed that the agent of hu-
man infections with uninucleated cyst-pro-
ducing Entamoeba species was ‘‘E. polecki-
like.’’ This parasite is not pathogenic in hu-
mans or wild boars.

Entamoeba suis is not pathogenic in an-
imals. Our finding of this parasite is the
first record in wild boars. Iodamoeba but-
schelii, a nonpathogenic parasite, occurs in
the lower digestive tract of pigs, wild
boars, and humans, as well a variety of
monkeys and baboons (Soulsby, 1982).
Chilomastix mesnili is a nonpathogenic fla-
gellate of humans. According to Levine
(1985), this flagellate also is common in
pigs. We found this parasite in only one
wild boar. Tritrichomonas suis is regarded
as nonpathogenic in wild boars and does
not appear to infect humans.

Blastocystis sp. in wild boars was mor-
phologically similar to the classic forms of
B. hominis infecting humans. Thathaisong
et al. (2003) reported that Blastocystis iso-
lates from a pig and a horse were mono-
phyletic and closely related to B. hominis
and suggested the possibility of zoonotic
potential of Blastocystis.

To conclude, the results of this survey
indicate that wild boars could be involved
in the epidemiology of several protozoan
zoonoses by acting as reservoir hosts for
parasites that could survive in sylvatic cy-
cles independent of the domestic cycles.
Because of the zoonotic potential for a few
of these parasites, persons living in rural
areas where wild boars are abundant
should take precaution to avoid infection.

We thank I. Mobedi, J. Massoud, and
E. B. Kia, School of Public Health, Tehran
University of Medical Sciences, for their
kind suggestions. We also are grateful to
W. A. Petri, Jr., of the University of Vir-
ginia, for critical reading of the manu-
script.

LITERATURE CITED

DIAMOND, L. S. 1983. Lumen dwelling protozoa:
Entamoeba, trichomonads, and Giardia. In In vi-
tro cultivation of protozoan parasites, J. B. Jensen
(ed.). CRC Press, Boca Raton, Florida, p. 63.

GAY, J. D., T. L. ABELL, J. H. THOMPSON, AND V.
LOTH. 1985. Entamoeba polecki infection in
Southeast Asian refugees: Multiple cases of a
rarely reported parasite. Mayo Clinics Proceed-
ings 60: 523–530.

GEDDES, M. A. 1952. Balantidiasis in south Persia.
British Medical Journal 1: 629–631.

JALAYER, T., M. KAVIANPOR, A. ALIZADEH, AND H.
FARYD-MOAYER. 1988. A report of two cases of
human balantidiasis in Bandare-Abbas and Ban-
dare-Jask, southern Iran. In Proceedings of the
Third National Congress on Infectious Diseases
and Tropical Medicine, Isfahan University Press,
Isfahan, Iran, p. 61.

LEVINE, N. D. 1985. Veterinary protozoology. Iowa
State University Press, Ames, Iowa, 414 pp.

MACDONALD, D. W. 2001. The new encyclopedia of
mammals. Oxford University Press, Oxford, UK,
930 pp.

NAKAUCHI, K. 1999. The prevalence of Balantidium
coli infection in fifty-six mammalian species.
Journal of Veterinary Medicine Science 61: 63–
65.

RITCHIE, L. S. 1948. An ether sedimentation tech-
nique for routine stool examinations. Bulletin of
the US Army Medical Department 8: 326.

SANATI, A., F. SHEIBAN, AND E. GHADIRIAN. 1972.
Balantidiasis in Iran. Journal of Faculty of Med-
icine of Tehran 29: 183–184. [In Persian.]

SCHWARTZ, D. A., AND M. J. CLARKSON. 1999. Bal-
antidiasis. In Protozoal diseases, H. E. Gilles
(ed.). Arnold, London, UK, pp. 585–591.

SHEIBAN, F. 1971. Studies on intestinal protozoa of
domestic pigs in the Tehran area of Iran. British
Veterinary Journal 127: 3–5.

SOULSBY, E. J. L. 1982. Helminths, arthropods and
protozoa of domesticated animals. 9th Editon.
Bailliere Tindal, London, UK, 809 pp.

THATHAISONG, U., J. WORAPONG, M. MUNGTHIN, P.
TAN-ARIYA, K. VIPUTTIGUL, A. SUDATIS, A.
NOONAI, AND S. LEELAYOOVA. 2003. Blastocys-
tis isolates from a pig and a horse are closely
related to Blastocystis hominis. Journal of Clini-
cal Microbiology 41: 967–975.

VERWEIJ, J. J., A. M. POLDERMAN, AND C. G. CLARK.
2001. Genetic variation among human isolates of
uninucleated cyst-producing Entamoeba species.
Journal of Clinical Microbiology 39: 1644–1646.

Received for publication 1 July 2003.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 17 Apr 2024
Terms of Use: https://bioone.org/terms-of-use


