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Report of Tetrahymena sp. and Dactylogyrus sp. infestation in
GloFish tetra (Gymnocorymbus ternetzi): Diagnosis and
treatment
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Abstract

The cultivation and propagation of ornamental fishes have been increasing in the last few
years in Iran. GloFish is a registered and trademarked brand of genetically engineered
fluorescent fish. GloFish fluorescent fish are available in a variety of tropical fish species.
In an ornamental fish farm of GloFish tetra (Gymnocorymbus ternetzi), mortality of 20
to 30 per day was reported in juveniles and 4 to 6 per day in adult fish. Several fish were
sent for sampling while they had been kept in their aguarium water. Wet smears were
taken from the skin and gills. After the autopsy, the internal organs were examined for
parasitic infestation under a light microscope. No internal parasites were observed.
External parasites, including Dactylogyrus sp. in the gills and Tetrahymena sp. in the
skin were detected. According to references, treatment with salt bath and formalin 37%
were performed. A reduction in mortality was observed during the treatment period. After
two weeks, re-sampling was performed and the samples were negative for Tetrahymena
sp. and Dactylogyrus sp. As a result, Salt baths and formalin were effective for the
treatment of Tetrahymena sp. and Dactylogyrus sp. in GloFish tetra.
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Introduction

The GloFish® is a genetically modified
Betta trademark fluorescent fish with
several different species: zebrafish,
which was the first GloFish on the
market, tetra, tiger barb, rainbow shark,
and recently added betta. These types of
fish have bright bodies under the light of
white LEDs (www.glofish.com).

Today, diseases caused by facultative
parasites have become extremely
important in the aquaculture industry
(Leibowitz and Zilberg, 2009).

Tetrahymena sp. is ciliated protozoa
and mainly includes free-living
holotrichous, which feed on bacteria and
organic materials from natural habitats
(Lom, 1995) that become an optional
parasite in many aquatic animals,
including fish, under conditions such as
being kept in an enclosed water system
and being injured on the body (Nigrelli
et al., 1956). These parasites infect fish
under adverse environmental conditions
and cause lethargy, white lesions to the
surface of the body, and erosion of the
fins (Lom J. (1995; Imai et al., 2000;
Hatai et al., 2001; Leibowitz et al.,
2005). Tetrahymena sp. can cause mild
superficial infection of the skin and even
systematic infection, presumably by
physical tissue disruption using cilia
(Leibowitz, 2010).

Metazoans, which include
monogeneans, cestodes, digenean,
trematodes, acanthocephalans, and

nematodes, are important parasites of
ornamental fish that can cause irritation,
atrophy of tissues, obstruction in the
digestive system, and deprive the fish of
natural food (Leibowitz and Zilberg,

2009; NIOF, (2011). Dactylogyrus sp. is
an important pathogenic monogenean
that shows a predilection for specific
parts of their hosts’ gill apparatus
(Turgut, 2006). The infection causes
thickening of the gill epithelium,
impaired respiratory function, negative
effects on growth, and even death
(Thoney and Hargis, 1991).

In this study, the diagnosis and
effective treatment of the parasitic
diseases  Tetrahymena  sp. and
Dactylogyrus sp. in GloFish were
carried out.

Materials and methods

In GloFish tetra (Gymnocorymbus
ternetzi) of an ornamental fish farm, 20-
30 deaths per day in juveniles and 4-6
deaths per day in adults were reported.
Loss of appetite, emaciation, and
swimming near the surface were other
clinical signs reported in these fish.
From each aquarium, a few samples of
sick fish were referred, in aerated plastic
bags containing aquarium water, for
examination. Fish were euthanized by
inserting a sharp needle into the brain
through the upper part of the eye
(Turgut, 2006) and wet mounts from the
skin and gill were taken. Skin scrapings
were gently collected from the lateral
side of the fish using a glass coverslip
and examined for parasitic infestation
under a light microscope (Leibowitz et
al., 2005). Then, after the autopsy, wet
mounts from internal organs were taken
to check for internal parasites.
Tetrahymena sp. infection was observed
in the juvenile fish aquarium, and
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Dactylogyrus sp. contamination was
observed in the adult fish aquarium.

Treatment

To eliminate both types of parasites, a
similar treatment process was used, with
a salt bath and formalin 37%. For this
purpose, salt with a dose of 3g per liter
of water and formalin 37% with a dose
of 2ml per 100 liters of water (Bassleer,
2004) were added to both aquariums at
the same time. The water temperature of
the aquariums was 25 degrees Celsius,
and they had filters and aerators. At the
beginning of the treatment, the fish in
both aquariums were deprived of food
for 24 hours, and the water was changed
3 days later.

Result

No internal parasites were observed
under the microscope. External
parasites, including Dactylogyrus sp. on
the gills and Tetrahymena sp. with their
slow movement on the skin were
detected. According to references,
treatment with salt bath (dosage= 1-
3g/lit 3-5 days (Bassleer, 2004)) and
formalin 37% (dosage= 2ml/100 lit, 12-
48 h (Bassleer, 2004)) was performed
separately. A reduction in mortality was
observed during the treatment period.
After two weeks, re-sampling was
performed and the samples were
negative for Tetrahymena sp. and
Dactylogyrus sp. Therefore, Salt and
formalin 37% were effective for the
treatment of Tetrahymena sp. and

Dactylogyrus sp. in GloFish tetra. One
of the commonly used disinfectants to
eliminate  infectious  agents in
aquaculture is formalin, which is an
aqueous solution of formaldehyde
stabilized with methanol. Formalin may
also have negative effects on water and
fish quality such as damage to the gills
and changes in the mucous cells (Leal et
al., 2018). Formalin is used as a bath
treatment to control external parasitic
infections of fish, including most
protozoa and some  monogenic
trematodes, and it effectively Kkills
parasites on the gills, skin, and fins
(Francis-Floyd, 1996).

Figure 1: Tetrahymena sp. X10

Salt kills a wide range of pathogens,
including protozoa and worms. It is less
harmful to fish than formalin or
malachite green and is cheap and readily
available. For these reasons, the salt bath
is the recommended treatment in the
freshwater aquaculture industry and all
types of aquarium fish (Lio-Po and Lim,
2002; Srivastava et al., 2004; Schelkle et
al., 2009; Schelkle et al., 2011).
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'Figure 2: Dactyl'il)gyrus sp. X20

Conclusions and discussion

Common treatments against protozoan
infections are  effective  against
superficial and non-systemic infections
with Tetrahymena sp. (Leibowitz et al.,
2005). A combination of immune
stimulants and salt baths is effective in
treating the disease (Ponpornpisit et al.,
2001). The conditions that cause
Tetrahymena sp. infection are still not
well known, but most reports state that
skin damage is the main contributing
factor to this infection (Leibowitz et al.,
2005). Since Tetrahymena sp. and many
other ciliated protozoa can tolerate low
levels of dissolved oxygen in the water
and high content of organic matter can
be considered indicators of the existence
of stressful aquatic environments
(Bharati et al., 2001). Management
measures such as removing dead fish,
optimizing water quality and culture
conditions, reducing density, and
generally avoiding stress will reduce the
risk of contracting Tetrahymena sp.
(Leibowitz et al., 2005). One of the most
important  factors determining the
presence and frequency of monogenic
parasites is  water  temperature
(Koskivaara et al., 1991). Dactylogyrus

sp. shows a sharp increase in the spring
and early summer when many of their
host fish are spawning (Chubb, 1977).

In the current study, the investigated
farm was very poor in terms of health
conditions due to the presence of various
insects, rodents, birds, and dogs in the
farm area, breeding hall, and food
storage. In addition, tools and equipment
had a limited number that was used
jointly between the aquariums. There
were no suitable disinfectants on the
farm and the entry of different people
was permitted without observing the
hygiene principles.

So, according to the parasitic
contamination found in this study, it is
considered  necessary to  follow
biosecurity principles. These principles
include quarantine, prevention of
rodents, birds, and insects from entering
fish breeding halls and food warehouses,
disinfecting the halls and equipment and
separating nets, hoses, and other
equipment needed by each aquarium.

Parasites are transported around the
world in the aquarium trade. Treatment
of fish before export or on arrival in an
importing country against known
parasites minimizes the risk of future
parasite entry and further parasite spread
(Evans Bede, 2001).
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