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Infection of the Isfahan tooth-carp, Aphanius isfahanensis
(Actinopterygii: Cyprinodontidae) with Diplostomum spathaceum
(Trematoda: Diplostomidae): a case report.
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Abstract: Aphanius isfahanensis is a new endemic killifish species that has been described in
the Zayandeh River of the Isfahan basin in Iran. During a study on the biology of nine fish
from this species, the parasite Diplostomum spathaceum was observed in the aqueous
humor of the eye of a single individual. It was visible as a white mass with a diameter of 0.38
mm. This is the first report on the infection of A. isfahanensis with D. spathaceum
metacercaria. They are pathogenic to fish and cause opacities in the optical lens (worm star)
and blindness. Since A. isfahanensis is an endemic species, this discovery may be useful
information to inform strategy with regards to the conservation of this fish.
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Introduction
Aphanius isfahanensis (Kapourdandandar-e
Esfahan) (Figures 1a and 1b) is a novel species of
killifish and has been described in the Zayandeh
River, which is in the Isfahan basin of Iran. It found
in areas where there is brackish water, which has a
temperature of 27°C, a pH of 6.7, conductivity of
10.9 mS, dissolved concentration of solids of 5450
ppm, and a slow water current (Hrbek et al., 2006).
There is only a scarce amount of data on many of the
aspects of the biology of this fish, especially with
regards to its parasites.
Trematodes of the genus Diplostomum are
circumpolar distributed parasites that dwell in the
small intestine of piscivorous birds, which include
gulls and terns in particular. They require two
intermediate hosts in their life cycle: firstly,
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cercariae are produced asexually by sporocysts in a
lymnaeid snail; secondly, metacercariae are
localized in the eyes of fish and can then infect birds
that consume the fish host (Chappell et al., 1994).

Report of the infection
Fish were collected in spring (April to June) of
2006 from the lower reaches of the Zayandeh River
with the use of a dip net. They were preserved in 10%
formalin until their examination. We dissected a
cohort of nine Aphanius isfahenensis, which included
six females and three males. The mean length of
males and females were 2.9 cm and 3.4 cm,
respectively. A single female fish was found to be
infected with the parasite, which was observed in the
aqueous humor of one eye as a white mass with a
diameter of 0.38 mm. The isolated parasite was
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identified as D. spathaceum metacercaria (Chappell
et al., 1994). This is the first report of an infection of
A. isfahanensis with D. spataceum metacercaria
(Figure 1c). Diplostomum spathaceum is the main
agent of diplostomiasis, which is an important
disease in fish. The metacercariae of D. spathaceum
live in the optical lens of many freshwater fish
without undergoing encystation. They are
pathogenic to the fish by causing opacity of the eye
lens. As well as inhabiting the lens, retina and
aqueous humor of fish eyes, they have also been
described in the brain, spinal cord and nasal cavities
(Stables and Chappell, 1986; Chappell et al., 1994).
Infection with Diplostomum spp. leads to severe
ocular pathology and can result in the death of the
fish, which has implications for commercial fish
farming.
a

b

c

Discussion
Mokhayer (1989) reported the metacercariae of
D. spathaceum, a fluke that affects the eye, in
Aphanius sophiae in Iran. Species of the genus
Diplostomum are distributed widely and are common
parasites in aquatic environments (Esc and
Fernandez, 1993). The fluke can cause complete
blindness and death in species of fish that are
important commercially. Diplostomiasis is very
common in the freshwater fishes of Iran (Jalali,
1998). Khara et al. (2005) reported the prevalence of
8.59% of D. spataceum in the lenses of perch eyes. In
a recent work, the prevalence of D. spathaceum in
some freshwater fishes of northwest Iran was
reported as follows: Capoeta capoeta: 84%; Cyprinus
carpio: 72%; Lucioperca lucioperca: 67%; and
Albornoides bipunctatus: 73% (Pazooki et al., 2007).
The results of Jalali (1998) and Pazooki et al. (2007)
show that incidence of D. spathaceum in the study
area, especially among cyprinid fish, is very high.
The fish used in this study were collected from
the Zayandeh River. This river is a very important
water reservoir in the Isfahan area as there are many
hatcheries and farms in the Isfahan Province that
could be harmed by the endemic infection of D.
spathaceum. The disease caused by invasion of the
eye by larval digeneans, which become established
and grow in the lens (Doroco et al., 2000). This case
report may be helpful for the conservation of A.
isfahanensis and many other species. The present
study revealed a new host and locality of infection.
Therefore, an epidemiological survey in the region
during the period of a year will be important to enable
the forumalation and implementation of successful
infection control strategies.
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Figure 1: Photographs of (a) female and (b) male (with
flank bars on body) Aphanius isfahanensis from the
Zayandeh River, Isfahan province, in the center of Iran.
(c) This slide shows an example of Diplostomum
spathaceum (magnification ×100) that was isolated from
one of the eyes of a single fish.
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