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Abstract. Zeylanicobdella arugamensis is one of the marine parasites that attacks Hybrid
grouper fish (E. fuscoguttatus x E. lanceolatus) rearing. Death of infested fish occurs in a
period of 3 days after infestation due to secondary infections caused by pathogenic bacteria
such as Vibrio alginolyticus. Severe infestation of Zeylanicobdella arugamensis occurs in
Pacific salmon (Oncorhynchus spp.) and in hybrid groupers the prevalence is 59%. This
research used survey method by sampling 50 hybrid groupers. The study aimed to determine
the anatomic and histopathological pathology of the gills and skin of the hybrid grouper at
different degrees of infestation. The pathology of gill and skin anatomy of the hybrid grouper
infested by Zeylanicobdella arugamensis are red, thickening and pale. The highest
histopathological damage of the skin at severe infestations of 2.4% + 0.87 results in erosion,
inflammation, congestion and hemorrhage. The highest histopathological damage to the gills
at the degree of severe infestation 2.82 £ 0.87 had fusion, telangeactasis and hyperplasia. The
Kruskal Wallis test showed a significant degree of infestation on the severity of
histopathological changes in the gills and skin of the grouper that is 0.00 (p<0.05).

1. Introduction

Hybrid grouper (E. fuscoguttatus x E.lanceolatus) is a type of marine fish with high economic value and
is in great demand by consumers in foreign markets [1]. The productions of grouper fish in Indonesia
according to the [2] in 2012 to 2017 were 11,950 tons, 18,864 tons, 13,346 tons, 16,795 tons, 11,504
tons, and 70,294 tons. In 2010, it was the first time in Indonesia to successfully produce grouper fish
from hybridization between female tiger grouper (Epinephelus fuscoguttatus) and male kertang grouper
(Epinephelus lanceolatus) [3]. The limiting factor in aquaculture was disease attack. Diseases in fish
could be caused by several agents, including parasites, fungi, bacteria and viruses [4]. Zeylanicobdella
arugamensis was a parasite from sea worms that threatens the aquaculture industry. Infested fish showed
clinical symptoms, namely swimming weakly in the column or in the air surface. Fish that are heavily
infested show signs of staying at the bottom of the nets or rearing tanks with a very weak condition and
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look like thick hair. This worm infestation caused the fish's fins to become thin, reddish, and swelling
of the fish skin [5].[5], Z. arugamensis infested fish on the surface of the body, eyes, mouth, respiratory
cavity and fins. Subsequent research revealed that Z. arugamensis specimens were found in gills and
oral fish [6]. The area attached to Zeylanicobdella arugamensis would be hemorrhage and swelling of
the skin, while the fins would be gravel [5]. According to [7], worm ectoparasite infestation of gills
resulted in hyperplasia and fusion of gill lamellae. The infested fish host would be thickening / swelling
and pale red in color.

The mortality of fish infested with worm generally occurs within a period of 3 days after infestation
because it was followed by secondary infection with pathogenic bacteria such as Vibrio alginolyticus
[8]. Heavy infestation of Zeylanicobdella arugamensis occurred in pacific salmon (Oncorhynchus spp.)
[9] and became the ectoparasite with the largest infestation in pomfret with a prevalence of 30% and an
intensity of 5.6 [10], while in hybrid grouper prevalence was 59% with an average intensity of 6.9 [11].

Based on the many findings of Zeylanicobdella arugamensis ectoparasites during cultivation, it was
necessary to pathology observation of ectoparasite infested organs so that they could know the pathology
changes that occur in the tissue more clearly and precisely. [12], histopathological observations would
obtain a picture of infested cells, tissues and organs so that it could be seen the difference between
infested and non-infested cells, tissues and organs. Histopathological preparations could also be used to
detect disease symptoms early because the fish disease often did not show clinical symptoms. Based on
the above problems, this study aims to (1) determine the category of Zeylanicobdella arugamensis
infestation in the skin and gills of hybrid grouper, (2) Know the anatomical pathology of grouper
infested with Zeylalanicobdella arugamensis with different degrees of infestation, (3) Know the
histopathological features gills and skin of grouper fish infected with Zeylanicobdella arugamensis with
different degrees of infestation. The benefits of the research are (1) Providing scientific information as
a consideration in monitoring the health of grouper hybrid so that it can minimize mortality and (2) the
results of this research can also be used as a reference for academics.

2. Materials and methods

The research was carried out from October 2019 to February 2020. The research was carried out at the
Anatomy and Fish Farming Laboratory and Microbiology Laboratory of the Faculty of Fisheries and
Marine Affairs, Airlangga University. This study used a survey method to determine changes in the skin
and gill pathology of grouper fish infested with Zeylanicobdella arugamensis. Grouper fish measuring
10-20 cm were taken from a concrete pond in Situbondo and then observed the anatomical pathology
and infestation of Zeylanicobdella arugamensis. Infestations of Zeylanicobdella arugamensis were
grouped based on the degree of infestation, then the gills and skin that were infested were processed
histopatologically. Histopathological analysis and scoring using a 400x magnification camera
microscope. Data analysis used IBM SPSS Statistics Base 20 Kruskal Wallis test and Z-Advanced Test.
The basis of histopathological scoring could be seen in table 1.

Table 1. Basis of Histopathological Scoring

Scoring Information

Value 0 If there has been no damage to one visual field (there has been no change
in pathology)

Value 1 If there is a histopathological change less than or equal to
25% in one field of view, is a minor level of damage

Value 2 Jika terdapat perubahan histopatologi lebih dari atau sama dengan 26-
50% pada satu lapang pandang, merupakan tingkat kerusakan sedang

Value 3 If there is a histopathological change of more than or equal to 51-75%
in one field of view, this is the degree of serious damage

Value 4 If there is a histopathological change of more than or equal to 76% in

one field of view, it is a very serious degree of damage
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Source: Mahasri (2007)

3. Research and discussion

Observation of the anatomical pathology of fish began with the observation of clinical symptoms of fish
infected with Zeylanicobdella arugamensis, namely swimming weakly in the column or on the surface
of the water and staying at the bottom of the rearing tub. Anatomical pathology of gills and skin of
grouper fish infected with Zeylanicobdella arugamensis, namely redness, swelling, and thickening could
be seen in Figure 1.

Scale 4.5 cm

Figure 1. Anatomical pathology of grouper with Zeylanicobdella arugamensis infestation.
Information: a. thickening of the gill lamellae; b. Sticky and irregular gills; c. Pale skin; d.
red and swollen.

The gills of grouper fish infested with Zeylanicobdella arugamensis in Figure 1a (20% damage) were
thickened because parasite infestation stimulated the growth of lamellar epithelial cells which were very
fast (hyperplasia). Hyperplasia resulted epithelial tissue thickening of the filament or near the lamellae
base [13]. The gills in Figure 1b (15% damage) became sticky and irregular. The fusion caused the size
of the cavity (capillary lumen) to narrow and the cells in the middle of the secondary lamellae shift to
the other end of the secondary lamella, causing a sticking [14].

The skin in Figure 1c (25% damage) was pale because these worms sucked red blood cells in the
host. Figure 1d (40% damage) skin turning red due to excessive phagocytosis of leukocytes at the area
of attachment. Excessive phagocytosis would increase inflammation which was characterized by
redness, swelling, heat, pain and loss of function [15].

Histopathological scoring was assessed according to [16], that scoring 1 was mild with a percentage
change of less than or equal to 25%, scoring 2 was moderate with a percentage change in histopathology
of more than or equal to 26% - 50%, while scoring 3 was severe with a percentage greater than or equal
to 51% - 75% of the field of view. The results of the histopathological scoring could be seen in table 2.
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Table 2. Zeylanicobella arugamensis infestation and the scoring value of tissue damage in gills.

Infestation degree Skin Gill
Heavy 2.4*+0.87 2.82+0.87
Moderate 1° +0.87 22 +0.87
Mild 1° +0.87 1°+0.87

Note: a, b different superscripts show significantly different values (p <0.05)

The Kruskal Wallis test results showed a significant difference of 0.00 (p<0.05), meaning that the
degree of infestation had a significant effect on the level of histopathological tissue damage to the gill
organs and skin of the grouper fish. Based on the Z further test, the skin with heavy infestation of 2.4?
+ 0.87 Zeylanicobdella arugamensis was significantly different from moderate infestation of 1° + 0.87
and lightl® + 0.8769. The histopathological changes of the skin infected with Zeylanicobdella
arugamensis could be seen in Figure 2.

vy
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Figure 2. Histopathology of grouper skin. Information; a. Inflammation (i) and Hemorrhage (h) 400X,
b. Inflammation (i) 400x, c. Congestion (k)

Histopathological damage to the skin infected with Zeylanicobdella arugamensis, namely erosion,
inflammation, congestion and hemorrhage. According to [18], the occurrence of the inflammatory
process began with tissue damage due to a stimulus that caused the rupture of mast cells (cells containing
granules rich in histamine) followed by the release of inflammatory mediators, followed by vasodilation,
which caused migration of leukocytes. According to [17] Hemorrhage occured when the congestion was
very severe, the blood vessels would burst and the blood was in an inappropriate place (bleeding).
According to [19], the presence of hemorrhage could be caused by damage to blood vessels due to
infectious agents circulating in the blood vessels. According to [14] congestion was the presence of
blood clots (erythrocytes) in organs. This was in accordance with [20] congestion (blocking) in blood
vessels, which was an increase in the amount of blood in the blood vessels, which was indicated by
dilated blood capillaries filled with erythrocytes in the vacuolated cranial vessels due to cell damage
(necrosis).

The scoring values for tissue damage at the gills in Table 1 indicated that the degree of severe
infestation was 2.8% £ 0.87 and 22 £ 0.87 was significantly different from the degree of mild infestation
1° +0.87. The histopathological damage of gills infested with Zeylanicobdella arugamensis were fusion,
telangeactasis and hyperplasia. The histopathological changes of grouper gills infested with
Zeylanicobdella arugamensis could be seen in Figure 3.
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Figure 3. Histopathology of Hybrid grouper gills. Information; a. 400x normal gills,
b. Telangeactasis (t) 400x, c. Lamella Fusion (f) 400x, d. Hyperplasia (h) 400x.

Hyperplasia occured with an increase in the number of secondary lamellar epithelium so that the
secondary lamellae was getting bigger and squeezed together, as a result of which the secondary lamellae
stick together and fuse [21]. According to Alifia [22] fusion occured due to reduced elasticity of the
epithelium in supporting the organelles in it and caused fractures in the lamellae. Secondary lamella
compressions could occur due to hyperplasia of the secondary lamellae that continued to occur, causing
mucus cell proliferation [23]. Telangeactasis could occur due to the blocking of the secondary lamellae
and there was an enlargement of the secondary lamellae which was permanent so that it looked like a
balloon bubble. This typical event usually occured in fish gills that were in poor water quality, the
presence of parasites, accumulation of metabolic waste and chemical pollutants [24].

Measurement of water quality was carried out 2 times, namely when taking hybrid grouper fish
samples and maintaining/ acclimatizing them in the aquarium. Table 3 showed the results of water
quality measurements.

Table 3. Results of measurement of water quality in Hybrid grouper ponds

. Temperature DO Salinity ~ Ammonia (NHa)
Water Quality oC mg/L pH gL my/L
Survey 1 31 7 7 31 0.5
Survey 2 28.7 5.67 8 30 1.2
[24] 28-32 min 4 7.5-8.5 24- 33 <0.01

The results of water quality measurements in the Hybrid grouper aquaculture ponds showed that
ammonia was quite high for Hybrid grouper culture, namely 1.2. This could be attributed to the feeding
of trash fish because the incomplete decomposition of the trash fish feed had the potential to be a disease
carrier [25], thereby increasing high waste products, one of which was ammonia.
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4. Conclusion

The categories of Zeylanicobdella arugamensis infestation on the skin and gills of grouper fish were
mild, moderate and severe. Changes in the anatomical pathology of the gills and skin of grouper with
Zeylanicobdella arugamensis were swollen, red, thickened and pale. Histopathology of the skin of
Hybrid grouper with a score of 2.4% + 0.87 damage with the category of severe infestation resulting in
erosion, inflammation, congestion and hemorrhage. The gill histopathology score was 2.8 + 0.87 with
the category of severe infestation resulting in fusion, telangeactasis and hyperplasia.
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