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ABSTRACT

Cryptocaryon irritans, known as cryptocaryonosis disease infection in fish, is a significant
problem for aquarists because they not only cause the disease but also lead to high mortality in
the aquarium population. This case report aims to identify Cryptocaryon irritans infection in
four Indian Ocean oriental sweetlips at the Jakarta Aquarium and Safari. Before they died, a
total of four fish showed signs of weakness, scratching, excessive mucus, and pale gills. The
diagnosis was confirmed through clinical assessment, physical examination, and
microscopic analysis of skin scrape and gill clip samples, which revealed the presence of
numerous trophonts (the young immature stages) of C. irritans. These findings
underscore the importance of vigilant monitoring and prompt intervention to mitigate
the impact of C. irritans, especially on marine aquarium fish populations.
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INTRODUCTION museums in Indonesia. These aquariums

and museums display aquatic creatures that

The growing local and international have been successfully adapted to live in
demand for ornamental fish has led to a large numbers in artificial environments.
boom of small- and medium-sized Ornamental fish are more colorful and
commercial aquariums and  marine sculptural than other fish, making them
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more attractive to aquarists and visitors.
The Indian Ocean oriental sweetlips, also
known as  oriental blubberlips, are ray-
finned marine fish of the Plectorhinchinae
subfamily, one of two subfamilies of the
Haemulidae family that contains the grunt
tish. This species originated in the Indian
and western Pacific oceans (Leu et al., 2012)
. However, ornamental fish in aquariums
are prone to many fish diseases, including
parasitic infections. One of these infections,
caused by C. irritans, poses a serious health
risk to marine aquarists and commercial
marine culture worldwide (Van and Nhinh,
2018).

Cryptocaryon irritans is the only species
in the genus Cryptocaryon, which belongs to

the phylum Ciliophora, class
Olygohymenophorea, order
Hymenostomatida, and family

Ichthyopthiridae. They are oval-shaped, like
a pear, and have a C-shaped nucleus, which
is only visible in adult organisms. The entire
body is covered with cilia, which can only
be seen under the microscope (Des, 2018;
Hyun Kim et al., 2019).

C. irritans causes cryptocaryonosis,
commonly called marine white spot disease,
because of the presence of several or many
white or greyish dots on the surface of the
body or gills of infected fish. The motile
ciliates can cause disease and have infected
several aquarium commodities and marine
ornamental fish (Van and Doan, 2018; Li et
al.,, 2022). Clinical signs shown by fish
infected with this parasite include loss of
appetite, haemorrhage on the surface of the
body, exophthalmia in the eyes, and
abnormal swimming behaviour. Fish with
severe infections show rapid respiration
rates, produce excessive mucus, and rub
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their bodies against objects (Li et al., 2022).
Skin erosion will produce wounds that are
very susceptible to secondary infections.
This ciliate protozoan is a common
ectoparasite (Zeng et al, 2023). Severe
protozoal infections can cover the entire
body, resulting in increased mucus
production and the possibility of secondary
infections leading to death. This protozoan
infects when the fish is weak, and the
Cryptocaryon disrupts respiration by eating
the gill lamellae (Jiang and Huang, 2023).
This parasite often attacks marine fish in
aquariums or cultivation (Yin et al., 2023).
This pathogenic infection can cause major
losses for aquarists, especially in aquariums
(Cardoso et al., 2019).

Cryptocaryonosis presents a threat to
marine ornamental fish. Therefore, it is
crucial to comprehend the methods of
detecting and treating this disease in
oriental sweetlips fish. This knowledge will
enable timely treatment for infected fishes
with C. irritants.

MATERIALS AND METHODS

Case Findings

Four oriental sweetlips (Plectorhinchus
vittatus) were found to have died at the
Closed System Quarantine of the Jakarta
Aquarium and Safari between August 27t
and September 1st 2023. These new fish
were placed in the closed-system
quarantine aquarium to accommodate
aquarium conditions. Before they died, they
showed some clinical signs such as lack of
appetite, abnormal swimming behaviour,
and frequent scratching of the body on the
coral in the aquarium.
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Examination Method

A physical examination of dead fish is
carried out as a first step, namely examining
all parts of the body. The dead fish had an
average length of #26.5 cm and an average
weight of around + 850 g. Examination
showed excessive mucus on the body, and
the gills were very pale. The diagnosis was
made based on clinical symptoms and
physical examination, proven by examining
samples of skin scrapings and gill clips from
each fish viewed under a microscope with
40x and 100x magnification. The sample
showed the presence of the parasite C.
irritans. In this case, ethical clearance was
not required as this case report was not
based on experimental animal research.
Treatment

This case began with the death of one
fish and the other fish showed clinical
symptoms. One of the preventive and
curative efforts undertaken by the Jakarta
Aquarium to address this issue was the
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administration of a copper-based parasite
treatment made of ionic copper at a dosage
of 1 ml per 50 liters of water. Copper is the
most widely used chemical for combating
parasites or protozoa (Yin et al., 2023; Zhan
et al., 2023).

RESULTS AND DISCUSSION

Parasites in four oriental sweetlips fish
were identified at the Jakarta Aquarium and
Safari Laboratory using skin scrape and gill
clip samples (Figure 1), which were
observed under a microscope. The
identification results showed that the C.
irritans parasite was present in each skin
scrape and gill clip sample, indicating that
the four oriental sweetlips fish were
infected with the C. irritans parasite.

Figure 1. Clinical signs of cryptocaryonosis in oriental sweetlips fish include
excessive mucus on the skin (a) and lesions as well as paleness on the

gills (b).

The skin samples (Figure 2) and gill
samples (Figure 3) showed that the fish
were infected by C. irritans at the trophont
stage (the young immature stage of C.

irritans). This was because the C-shaped
macronucleus was not fully developed, and
there were no white spots on the fish as
seen in adult C. irritans infections.
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Figure 2. Identification results of skin scraping samples showing many trophonts
(parasitic stage) of C. irritans (black arrows)

Figure 3. Pictures of trophonts (parasitic stage) in a gill cavity (blue arrows)

C. irritans infection in fish is a
significant disease problem for marine
aquarists and commercial mariculture in
Indonesia. It is able to infect many different
species of fish including oriental sweetlips
(Li et al, 2022). Infected fish often have
small white spots or patches on the fins,
skin, or gills. They also show several clinical
signs, such as uneven fins, cloudy eyes, pale
gills, increased mucus production, skin

discolouration, and thinness. The

characteristic white spots may not be visible
in pale-coloured fish or in infections that
only affect the gills. The absence of white
spots or parasites on the fins or skin does
not rule out the presence of C. irritans.
Therefore, it is necessary to identify
parasites on the skin or gills of fish to
confirm whether they are infected.

C. irritans was identified by the authors
through the observation of clinical signs in
diseased fish and trophons using a light
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microscope, which is considered the most
effective diagnostic tool for C. irritans in
practical applications. This approach is
characterised by its simplicity and
efficiency, as it does not necessitate the use
of costly equipment or skilled personnel. In
recent times, advancements in molecular
and immunological methodologies have
yielded enhanced precision in the
identification of C. irritans (Chen et al.,
2008; Taniguchi, 2011). In this case, several
parasites were also found, such as
monogenean and uronema, but not as many
as C. irritants. This proves that disease in
fish can occur due to concurrent infection
(Dong et al., 2015; Islam et al., 2024). This is
according to research conducted by Li et al.
(2022), which states that the wusual
behaviour of infected fish is scratching,
abnormal swimming, hanging on the
surface or at the bottom of the water,
lethargy, or rapid breathing. In a
population, mortality rates can increase
rapidly within a few days, as with other
diseases. General fish health and
environmental factors, including water
quality, will affect the status of the fish’s
immune system and can worsen the impact
of infection. If the fish’s immune system is
compromised or environmental factors are
suboptimal, C. irritans infection will become
more severe and dangerous. C. irritans has a
direct life cycle, meaning the infection can
spread within a group of fish without
requiring another host animal to develop.
The life cycle is complex and includes stages
that develop inside and outside the fish.
Microscopic evaluation of the skin, fin, and
gill samples and identification of globular to
pear-shaped, ciliated, opaque, rolling, or
one of the other life stages of the trophont
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are necessary to verify the presence of
infection.

Chemical bath agents such as formalin,
dyes, quinine derivatives, and copper
sulphate have been beneficial in treating C.
irritans infections. Some chemicals are
banned in several countries due to their
harmful effects on humans, fish, and
invertebrates and their environmental
impact (Li et al., 2022). Treatment should
be prompt because the parasite reproduces
quickly. The use of copper is one of the best
solutions for treating Cryptocaryonosis with
a certain dose accompanied by regular
observation (Noga, 2010; Smith, 2019).

This study demonstrates the early
detection of white spot disease in Indian
Ocean Oriental Sweetlips and the
effectiveness of copper treatment in
preventing fish mortality losses. These
findings highlight the importance of getting
the right diagnosis and starting treatment
immediately to prevent losses.

CONCLUSION

C. irritans is the causative agent of
disease in various types of fish, including
the Oriental Sweetlips fish. This leads to
significant ~ financial  losses,  greatly
impacting the confidence of mariculturists.
This parasite frequently infects marine fish
in aquariums and cultivation. The
identification results showed that four
Oriental Sweetlips were infected with the C.
irritans parasite, based on skin scrape and
gill clip samples. Based on the findings of
this case, a water examination should be
carried out periodically to control and

prevent similar cases in the future.

©2024. Ramli et al. Open access under CC BY — SA license, doi: 10.20473/mkh.v35i3.2024.267-273

Received : 15-02-2024, Accepted : 20-04-2024, Published online : 17-09-2024

Available at https://e-journal.unair.ac.id/MKH/index



Ramli et al. MKH (2024). 267-273
DOI: 10.20473/mkh.v35i3.2024.267-273

ETHICS APPROVAL

Ethical clearance was not required as
this case report was not based on
experimental animal research.

ACKNOWLEDGEMENT

The author would like to express
special thanks to Jakarta Aquarium and
Safari, who have allowed the author to do
an internship and take this case as the topic
of the author’s final project.

REFERENCES

Cardoso, P.H.M., Soares, H.S., Martins. M.L.
and Balian, S.D.C. (2019). Cryptocaryon
irritans, a ciliate parasite of an
ornamental reef fish yellowtail tang
Zebrasoma xanthurum. Revista Brasileira
de Parasitologia Veterindria, 28(4), pp.
750-753.

Chen, W., Sun, H.Y., Xie, M.Q., Bai, J.S,,
Zhu, X.Q. and Li, AX. (2008).
Development of specific PCR assays for
the detection of Cryptocaryon irritans
Parasitology Research, 103(2), pp. 423-
427.

Des, R. (2018). Diagnosis dan Pengendalian
Penyakit Infeksius pada Induk Kuda
Laut, Hippocampus Kuda di Hatchery.
Jurnal Ilmu dan Teknologi Kelautan
Tropis, 10(2). pp. 353-364.

Dong, H. T., Nguyen, V.V, Le, H.D,
Sangsuriya, P., Jitrakorn, S.,

Saksmerprome, V.,  Senapin, S. and

Rodkhum, C. (2015). Naturally

272

concurrent infections of bacterial and
viral pathogens in disease outbreaks in
cultured Nile tilapia (Oreochromis
niloticus) farms. Aquaculture, 448, pp.
427-435

Kim, J.H., Fridman, S., Borochov-Neori, H.,
Sinai, T. and Zilberg, D. (2019).
Evaluating the use of garlic (Allium
sativum) for the remedy of Cryptocaryon
irritans in guppies (Poecilia reticulata).
Aquaculture Research, 50(2), pp. 431-438.

Islam, S. I, Rodkhum, C. and
Taweethavonsawat, P. (2024). An
overview of parasitic co-infections in
tilapia culture. Aquaculture International,
32(1), pp. 899-927. doi: 10.1007 /s10499-
023-01198-1

Jiang, S. and Huang, X. (2023). Host
responses against the fish parasitizing
ciliate Cryptocaryon irritans. Parasite
Immunology, 45(3), €12967.

Leu, M.-Y, Meng, P.-J., Tew, K.S., Kuo, J.
and Hung, C.-C. (2012). Spawning and
Development of Larvae and Juveniles
of the Indian Ocean Oriental Sweetlips,
Plectorhinchus  vittatus  (Linnaeus,
1758), in the Aquarium. Journal of the
World Aquaculture Society, 43, pp. 595-
606.

Li, Y., Liang, B.,, Mo, Z. Li, A. and Dan, X.
(2022). Cryptocaryon irritans (Brown,
1951) is a serious threat to aquaculture
of marine fish. Reviews in Aquaculture,
14, pp. 218-236.

Noga, E. J. (2010). Fish Disease: Diagnosis and
Treatment, 2nd ed. Ames@ Wiley
Blackwell.

Smith, S. A. (2019). Fish Diseases and
Medicine. Boca Raton: CRC Press.

Taniguchi, A., Onishi, H. and Eguchi, M.
(2011). Quantitative PCR assay for the

©2024. Ramli et al. Open access under CC BY — SA license, doi: 10.20473/mkh.v35i3.2024.267-273

Received : 15-02-2024, Accepted : 20-04-2024, Published online : 17-09-2024

Available at https://e-journal.unair.ac.id/MKH/index



Ramli et al. MKH (2024). 267-273
DOI: 10.20473/mkh.v35i3.2024.267-273

detection of the parasitic ciliate
Cryptocaryon irritans. Fisheries Science,
77, pp. 607-613. doi: 10.1007/s12562-
011-0362-7

Van, K. and Doan, N. (2018). The
Prevalence of Cryptocaryon irritans in
wild marine ornamental fish from
Vietnam. IOP Conference Series: Earth
and Environmental Science, 137: 012094.

Yin, F., Bao, P., Liu, X,, Yu, Y., Wang, L. and
Wang, L. (2019). Antiparasitic Effect of
Copper Alloy Surface on Cryptocaryon
irritans in Aquaculture of Larimichthys
crocea. Applied and  Environmental
Microbiology, 85, €01982-18.

Yin F., Yin, J.,, Xie, and Jiang, L. (2023).
Water temperature affects Cryptocaryon
irritans development, cryptX,
ocaryoniasis  occurrence and an
auxiliary treatment decision-making
webpage. Aquaculture, 574, 739694.

Zeng, S, Duan, Y., Li, X,, Hu, Y., Mo, Z,
Dan, X. and Li, Y. (2023). Effects of
Cryptocaryon irritans infection on the
histopathology, oxidative stress,
immune response, and intestinal
microbiota in the orange-spotted
grouper Epinephelus coioides. Fish &
Shellfish Immunology, 133, 108562.

Zhan, Q., Miao, L., Zhao, J., Hu, H., Cui, H.,
Jin, S.,, Xie, J., Qian, D. and Ma, R.
(2023). Effect of copper sulphate on
Cryptocaryon  irritans  based  on
metabolome analysis. Journal of Fish
Disease, 46, pp. 347-356.

©2024. Ramli et al. Open access under CC BY — SA license, doi: 10.20473/mkh.v35i3.2024.267-273
Received : 15-02-2024, Accepted : 20-04-2024, Published online : 17-09-2024
Available at https://e-journal.unair.ac.id/MKH/index

273



