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ABSTRACT

Objective: Lernaeids are crustacean parasites that are globally distributed among freshwater and marine fish. Approximately 110 species
of Lernaeids have been divided into 14 genera. The most common species of Lernaeids is Lernaea cyprinacea, which has been transmitted
to ornamental fish worldwide. The economic importance of L. cyprinacea is increasing because of the epidemic caused by the parasite in
most of the ornamental fish breeding centers in different parts of the world. The parasite affects its host's health, decreases growth rate,
and causes abnormal metabolic activity. Accumulation of these parasites in some parts of the body causes painful points and has harmful
outcomes for the functioning and survival of the host.

Methods: The present study was conducted to examine the prevalence of L. cyprinacea among ornamental fish within 1 year from Septem-
ber-October 2011 to September-October 2012. In total, 3520 fish [3380 mollies (Poecilia latipinna) and 140 swordtails (Xiphophorus helleri)]
were collected from 10 fish maintenance and breeding centers in Kerman, Iran.

Results: Of 3520 fish, only 186 fish (5.3%) were infected with L. cyprinacea, and the remaining fish (94.7%) were not infected. The swordtails
(X. helleri) and mollies (P, latipinna) showed the highest (10.7%) and the lowest (5.1%) level of infection, respectively. In other words, there was
a significant correlation between species of fish and L. cyprinacea infection (p<0.05). The highest prevalence (39.4%) and the lowest prev-
alence (0%) of L. cyprinacea were observed during summer and winter, respectively, which can be attributed to the temperature difference
between the two seasons. Also, the histopathologic examination of sections revealed some lesions in the epidermis, dermis, and muscles.
Conclusion: Considering the existing L. cyprinacea infection in ornamental fish reproduction and breeding centers in Kerman, public knowl-
edge should increase through management methods; physical and chemical treatments should also be applied to inform the public re-
garding the risk of infection and other internal diseases that may be associated with ornamental fish. (Turkiye Parazitol Derg 2015; 39: 222-6)
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oz

Amag: Lernaeid'ler tatli su ve deniz baliklar arasinda kiresel dagilimi gésteren kabuklu parazitlerdir. Yaklagik 110 tir Lernaeid 14 cinse ay-
rilmistir. En yaygin Lernaeid tlri her yerde siis baliklarina yaygin sekilde bulasan Lernaea cyprinacea'dir. L. cyprinacea’nin ekonomik énemi,
dinyanin farkli bdlgelerinde siis baliklari yetistiren merkezlerin cogunda parazitin neden oldugu epidemiler nedeniyle artmaktadir. Parazit,
konagin sagligini etkiler, biyiime hizini digtrlr ve anormal metabolik aktiviteye neden olur. Viicudun bazi bélgelerinde bu parazitlerin biri-
kimi agrili noktalara neden olur ve konagdin isleyisi ve sagkalimi Gzerine zararli sonuglar vardir.

Yéntemler: Bu calisma Eyliil-Ekim 2011'den Eylul-Ekim 2012'ye kadar 1 yil iginde sls baliklar arasinda L. cyprinacea prevalansini incelemek
amaciyla yapildi. Toplamda, 3520 balik [3380 moli baligi (Poecilia latipinna) ve 140 kilickuyruk (Xiphophorus helleri)], iran, Kerman'da 10 balik
bakim ve yetistirme merkezinden toplandi.
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Bulgular: 3520 baliktan, sadece 186 balik (%5.3) Lernaea cyprinacea ile enfekte idi ve kalan baliklar (%94.7) enfekte degildi. Kiligkuyruk (Xip-
hophorus helleri) ve moli baliklar (Poecilia latipinna) sirasiyla, en ylksek (%10.7) ve en dusik (%5.1) enfeksiyon seviyesi gdsterdi. Bir bagka
deyisle, balik turleri ve L. cyprinacea enfeksiyonu arasinda anlamli korelasyon vardi (p<0.05). L. cyprinacea icin en ylksek prevalans (%39.4)
ve en distk prevalans (%0) sirasiyla yazin ve kisin gézlendi, bu durum iki mevsim arasindaki sicaklik farkina baglanabilir. Ayrica kesitlerin
histopatolojik incelemesi epidermis, dermis ve kaslarda bazi lezyonlar ortaya koydu.

Sonug: Kerman'da sus baligi cogaltma ve yetistirme merkezlerinde L. cyprinacea enfeksiyonu varligi géz éniine alindiginda, kamuoyunun
bilgisi ydnetim metotlari ile artinlmalidir ve ayrica kamuoyunu sus baliklari ile iliskili olabilecek enfeksiyon riski ve diger i¢ hastaliklar hakkinda
bilgilendirmek amaciyla fiziksel ve kimyasal tedaviler uygulanmalidir. (Turkiye Parazitol Derg 2015; 39: 222-6)

Anahtar Kelimeler: Histopatoloji, Lernaea cyprinacea, siis baliklari, iran
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INTRODUCTION

Reproduction and breeding of ornamental fish have remarkably
increased in recent decades and are rapidly being developed in
various countries because of their beauty, small size, and easy
maintenance in minimum space. Infections caused by external
parasites are often serious diseases that affect ornamental fish
and cause financial losses for this growing industry in intensive
breeding systems. The ornamental fish may be infected as the
final or the intermediate host during the life cycle of these para-
sites (1, 2). The Lernaeidae family comprises crustacean parasites
with global distribution among freshwater and marine fish.
Approximately 110 species of Lernaeids have been divided into
14 genera (3). The most common species of Lernaeids is Lernaea
cyprinacea that has been transmitted to ornamental fish in several
countries such as North America, Europe, Asia, South Africa, and
East Australia (4). The economic importance of Lernaea is increas-
ing because of the epidemic caused by the parasite in most orna-
mental fish breeding centers in different parts of the world (5). The
parasite affects its host's health, decreases growth rate, and caus-
es abnormal metabolic activity. Accumulation of these parasites in
some parts of the body makes painful points and has harmful
outcomes for the functioning and survival of the host (1). The adult
female L. cyprinacea attaches to the skin of some parts of fish,
including the head, back, stomach, and tail-related areas. However,
they frequently accumulate in the fin (6). Certain species of L.
cyprinacea aggregate around the eyes and cause the destruction
of the eye lens, thereby resulting in blindness. Gill infection causes
the localized hyperplasia of the mucosal epithelial tissue and also
the stiffening of the proliferous mucosal tissue that may seriously
disturb breathing and provide the ground for bacterial and viral
infections (7). Lernaea is not limited to a specific host; however, it
belongs to a wide range of various species of fish, including the
families of angelfish, cyprinidae, salmon, and catfish (8). The host's
size is effective in determining the structure of this parasite.
Among fish, the frequency and severity of Lernaea infection
increase with the age and size of hosts. Older fish provide larger
space for the parasite as they grow; consequently, the infection
increases (9). Therefore, this study aimed to determine the preva-
lence, intensity, and frequency of Lernaea, find the correlation
between the infection and hosts’ size, and compare the level of
infection of the two species of the Poeciliidae fish family [mollies
(Poecilia latipinna) and swordtails (Xiphophorus helleri)] in orna-
mental fish breeding centers of Kerman, Iran.

METHODS

The present study was conducted within 1 year from September—
October 2011 to September—-October 2012. In total, 3520

ornamental fish [3380 mollies (P, latipinna) and 140 swordtails (X.
helleri)] were collected from 10 fish maintenance and breeding
centers in Kerman, Iran. The fish were caught in the ornamental
fish breeding centers using a hand net. Each fish was identified
in terms of its species and placed in a plastic container full of
water. The fish were examined in order to detect the Lernaea
parasite, and after measuring their length, they were left in an
aquarium. Then, the parasites were removed from gills, skin,
mouth, eyes, fins, and other parts using forceps. The removed
parasites were delivered to the laboratory of the Department of
Parasitology (School of Veterinary Medicine, Shahid Bahonar
University of Kerman) for further analysis. The samples were
maintained in 70% ethanol and then cleared in lactophenol.
Using an optical microscope, the cleared samples were ana-
lyzed, and the genus and species of parasites were identified
using the diagnostic key (10). Tissue samples were taken and
fixed in 10% neutral buffered formalin for histopathological
examination. Formalin-fixed samples were processed by the
standard paraffin wax technique; sections with a thickness of 5
pm were cut and stained with hematoxylin and eosin (H&E) and
examined with a routine light microscope.

The prevalence, intensity, and frequency of the infection among
fish were recorded. The results were analyzed using the statisti-
cal chi-square test and SPSS (SPSS Inc., Chicago, lllinois, United
States) 18 software.

RESULTS

In total, two species of Poeciliidae ornamental fish [mollies (P
latipinna) and swordtails (X. helleri)] were analyzed in terms of
Lernaea infection. Approximately 142 L. cyprinacea parasites
were collected, and a minimum of one and a maximum of six
parasites were detected on the body of fish. Of 3520 fish, only
186 fish (5.3%) were infected with L. cyprinacea (Figure 1, 2) and
the remaining fish (94.7%) were not. Mean intensity of infection
was 76.3%.

The number of fish infected with L. cyprinacea and the preva-
lence of infection in two species of Poeciliidae family are shown
in Table 1. Severe lesions, such as sores, bleeding, and lymph
nodes, were clearly visible in infected fish. Swordtails (X. helleri)
and mollies (P latipinna) showed the highest (10.7%) and the
lowest (5.1%) level of infection, respectively. In other words,
there was a significant correlation between species of fish and L.
cyprinacea infection (p<0.05).

The relationship between fish body length and L. cyprinacea
infection was determined. Based on the obtained results, the
highest prevalence of L. cyprinacea infection was observed in
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fish with a length of 5-8 cm (5.8%) and 2-5 cm (5.2%), and the
lowest prevalence of L. cyprinacea infection was observed in fish
with a length of more than 8 cm (1.9%). The analysis by the chi-
square test showed that there was a significant relationship
between fish size and infection prevalence (Table 2) (P<0.05).
Frequency distribution of L. cyprinacea infection in different
organs was examined and the results are shown in Table 3. The
highest and the lowest frequency of L. cyprinacea were observed
in fins (61.8%) and eyes (0.5%), respectively, and this result was
true for all collected fish.

Figure 1. The Lernaea cyprinacea infection in Molly (P. latipinna)
ornamental fish

Figure 2. The Lernaea cyprinacea infection in Swordtail (X.
helleri) ornamental fish

As shown in Table 4, the prevalence and intensity of L. cyprina-
cea among fish collected in different seasons differed signifi-
cantly from each other (P<0.05). In this regard, the highest prev-
alence of L. cyprinacea infection was observed during summer,
while no L. cyprinacea infection was observed during winter.

Histopathologic Observations

Histopathology revealed some lesions in the epidermis, dermis,
and muscles. The epidermis was ulcerated and showed mild
acanthosis and spongiosis around the parasite attachment sites.
In the dermis, parasites were surrounded by chronic inflammato-
ry reaction, and the sites of this reaction contained lymphocyte,
histiocytes, and few eosinophils (Figure 3). In some cases, the
embedded parasites induced fibrous tissue formation. Striated
muscle fibers showed some degree of degeneration and necro-
sis. In some sections, presence of bacterial colonies as dark blue
fine materials were noted (Figure 4). Other lesions included
edema, congestion, and occasional hemorrhage.

DISCUSSION

There are 150 species of ornamental fish found in Iran, of which
40 are bred within Iran. In the present study, two species of
ornamental fish were examined for L. cyprinacea infection.

Table 3. Frequency and percentage of L. cyprinacea infection
in different organs of fish

The studied Number of Prevalence of
organ collected parasites infection (%)
Fins 115 61.8
Gills 52 28
Skin 1 58
Mouth 4 2.2
Eyes 1 0.5
Other 1.7
Total 186 100

Table 4. The prevalence of L. cyprinacea infection in different

Table 1. Frequency distribution of L. cyprinacea infection in seasons

two species of Poeciliidae family (P. latipinna and X. helleri) Number and
Scientific No. of No. of fish Infection S Nug]bgr:f'o:‘ Pe;centjgffa :f
name studied infected with | percentage eason studied fis Intected Tis
of the fish fish L. cyprinacea (%) Fall 1606 102 (6.4%)
P latipinna 3380 171 5.1 Winter 1297 0 (0%)
X. helleri 140 15 10.7 Spring 447 17 (3.8%)
Total 3520 186 53 Summer 170 67 (39.4%)

Table 2. Frequency distribution of L. cyprinacea infection based on the size of the fish

Scientific name No. of Body length No. of studied No. of infected Prevalence of
of the studied of groups fish in fish in infection in
parasite fish (cm) each group each group each group (%)
L. cyprinacea 3520 2-5 1325 69 52

5-8 1928 112 5.8

>8 267 5 1.9
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Figure 3. Parasite is surrounded by chronic inflammatory
reaction, as observed by H&E staining. Bar=100 pm

Figure 4. Degeneration and necrosis of striated muscle fibers
and presence of bacterial colonies as dark blue fine materials
(arrows), as observed by H&E staining. Bar=100 um

Based on the results, from a total of 3520 fish of Poeciliidae
family, 186 fish (5.3%) were infected with L. cyprinacea, as shown
in Table 1; the highest (10.7%) and the lowest (5.1%) level of
infection were related to swordtails (X. helleri) and mollies (P
latipinna), respectively. This result is similar to that obtained in
studies by Piazza et al. (11) and Kim et al. (12). In the study by
Piazza et al. (11) on the ornamental fish P latipinna and
Xiphophorus maculatus, the level of Lernaea infection was 2.1%.
According to Kim et al. (12), the Lernaea infection among orna-
mental fish of Kyungki and Chungbuk, Korea, comprised a level
of infection of 3.3% that was seen in P. latipinna. The parasite
causes more problems for ornamental and aquarium fish than for
other types of fish because it attaches to the skin of fish; this can
affect the market friendliness and appearance of fish and can
decrease the value of fish. Although the parasite can be
removed using forceps, the wound becomes a site for viral, bac-
terial, and fungal infections, thereby resulting in the death of the
fish. Variations in the prevalence of infection among different
hosts may be because of the excessive contact between hosts
and parasites, the difference in the manner in which the parasite

attaches to the host, or the difference in immune responses of
different hosts against the parasite, which has been mentioned
in many previous reports (13). Severe lesions like bleeding,
wound, and lymph nodes were observed on small fish. L. cypri-
nacea infection may have serious effects on fish health, particu-
larly the health of small fish. This parasite can cause rupture and
necrosis in areas such as the gill epithelium, while the attach-
ment of the adult female L. cyprinacea causes bleeding, necro-
sis, muscle stiffness, inflammatory responses, and sometimes
secondary bacterial infections. This is because the part of the L.
cyprinacea that attaches to the skin deeply pierces the body of
fish, thereby damaging their internal organs (4). As shown in
Table 2, the relationship between fish size and infection intensity
was significant (P<0.05) because fish with lengths of 5-8 cm and
2-5 cm showed the highest level of L. cyprinacea infection, and
fish with a length of more than 8 cm showed the lowest level of
L. cyprinacea infection. These results conformed to the results of
Barson et al. (14). This is because small fish and those fish with
weak or undeveloped defense mechanism are easily attacked
and infected by L. cyprinacea (14). In the present study, L. cypri-
nacea infection in different organs was examined and the results
are shown in Table 3. The highest and the least frequency of L.
cyprinacea were observed in fins (61.8%) and eyes (0.5%),
respectively, and this result was consistent with that of Gutiérrez-
Galindo and Lacasa-Millan (15). Based on the present study and
the study by Gutiérrez-Galindo and Lacasa-Millan (2005), the
infection of fins can be justified given that the fin is one of the
organs that provides advantages for the parasite such as protec-
tion against water currents or abrasion; therefore, tissues of fin
bases are easily pierced by the parasite (15). Regarding the stud-
ies conducted during different months, the highest level of
infection was observed during summer because Lernaea spp.
infects the fish only during the warm months. However, this crus-
tacean is considered as one of the most prevalent pathogens in
warm freshwater fish in Iran. However, the most important factor
affecting the life cycle and pathogenesis of the parasite is tem-
perature as the life cycle of the parasite is not completed at
temperatures lower than 15°C (2, 16). The prevalence of Lernaea
spp. typically increases during the summer when water tempera-
tures exceed 25°C, although parasitized fish can be found
during the fall and winter (16). As shown in Table 4, in the present
study, the highest prevalence and the lowest prevalence of L.
cyprinacea among ornamental fish were observed during sum-
mer and winter, respectively, which can be attributed to the
temperature difference between the two seasons. In general, the
elimination of L. cyprinacea from ornamental fish reproduction
and breeding centers is probably impossible. Although L. cypri-
nacea infection is rather low in these centers, the warning of
higher intensity of this infection in ornamental fish as well as in
farmed fish in Iran must be considered because this parasite
accompanies the fish throughout its life as well as lives with the
fish in symbiosis and does not cause any problem for the fish.
However, when adverse conditions such as poor nutrition, stress,
lack of oxygen, and invasion of other pathogens occur, the bal-
ance between host and parasite is disturbed and the fish enters
another phase and must be treated; otherwise, the disease pro-
gresses and the fish dies. Some chemical therapies are effective
against crustacean parasites, particularly Lernaea spp. because



22 6 Mirzaei M.
Prevalence and Histopathologic Study

Turkiye Parazitol Derg
2015; 39: 222-6

chemical therapies can disturb their life cycle within a few weeks;
however, they are less effective against the adult and nauplius
parasites (4).

In the present study, the histopathologic findings of lerneosis,
including ulceration, chronic inflammatory reaction, and fibrosis
around the parasites, and the degeneration and necrosis of striat-
ed muscle fibers were similar to those found in previous surveys.
The head of the sac-like female penetrates and is embedded into
the body musculature as well as internal organs such as the liver
and kidney. The embedded parasites induce ulcer development
around the attachment, chronic inflammatory reaction, and even-
tually fibrosis around the head of the copepod (17, 18).

CONCLUSION

Considering the existing L. cyprinacea infection in ornamental
fish reproduction and breeding centers of Kerman, management
methods as well as physical and chemical treatments should be
applied and made available to the possible customers to
increase their knowledge and to inform them regarding the risk
of infection and disease.
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