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Abstract

Sanguinicoliasis is the aetiology for blood fluke infections both in marine and
freshwater fishes, and it presents an ongoing threat to the aquaculture industry. Conse-
quently, disease surveillance is an essential and important procedure for evaluation of fish
health in cultured fish. In this study, we report the prevalence of sanguinicoliasis on
cultured Asian sea bass (Lates calcarifer) fingerlings. Sanguinicolid infection was de-
tected from fresh gill biopsy on 10.0 to 18.5 cm total length cultured L. calcalifer finger-
lings from three localities in Peninsular Malaysia by the presence of the miracidia and
embryonated eggs embedded in the gills. The prevalence of infection of sanguinicoliasis
were 20.0%, 11.1% and 6.7% for fingerlings from Kedah, Terengganu and Johor, respec-
tively. Further study on the life cycle of this parasite, particularly the identification of the
intermediate hosts, is required to be able to work toward host elimination and subsequent
eradication of this disease. These results also serve as a baseline data for infection preva-
lence of sanguinicoliasis in L. calcarifer fingerling stages.
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Short Communication

Mariculture of finfish is one of the fastest growing sectors in Asian
aquaculture. Demand for high value fish species such as groupers, snapper,
Asian sea bass are huge and provide high revenues. Aquaculture of the
Asian sea bass (Lates calcarifer, Centropomidae) in South East Asia
dominates the aquaculture industry and comprises 90% of the region’s total
aquaculture production (Hanafi et al. 1995).

Diseases are one of the major risk factors in commercial aquacul-
ture with millions of dollars lost annually (Shariff 1998). Like other farm-
ing systems, L. calcarifer aquaculture can be plagued with disease prob-
lems and numerous investigations on pathogens of L. calcarifer have been
carried out (Chonchouenchob et al. 1987; Humphrey and Langdon 1987;
Leong and Colorni 2002). One of the diseases threatening L. calcarifer
production is the infection by endoparasitic sanguinicolid groups like
Cuoricola lates (Herbert et al. 1994). Sanguinicolid or blood fluke is a
contagious pathogen that infects the vascular system of both marine and
freshwater fish (Bullard and Overstreet 2002). Fish may be carriers of
sanguinicolid with no clinical signs, thus, establishing covert infections in
fish with attendance economic consequences to aquaculture. This is espe-
cially true given that sanguinicoliasis can cause sudden mortality among
cultured marine fishes (Ogawa and Fukudome 1994; Padros et al. 2001).
Therefore, fish disease surveillance is essential to the production of healthy
fish and important to the evaluation of stock health in cultured fish. The
aim of this study is to report the prevalence of the sanguinicoliasis on
cultured L. calcarifer fingerlings from three localities within Peninsular
Malaysia.

The Asian sea bass fingerlings (n = 202, total length: 10.0 — 18.5cm
and weight: 13.0-54.0g) were collected and screened from geographically
widespread localities comprising the northern locality (Tanjung Dawali,
Kedah), eastern locality (Setiu, Terengganu) and southern locality (Tan-
jung Kupang, Johor) of Peninsular Malaysia. Fresh gill sections measuring
0.5 cm were examined by wet mount microscopic examination under a
compound microscope (Leica DM5000 B). Signs of clinical disease were
assessed and total numbers of sanguinicolid infected fish were recorded
(Table 1). Among the three localities examined, Tanjung Dawai fingerlings
showed the highest prevalence (20%) of sanguinicolid infections. Those
from Setiu and Tanjung Kupang were reported to have 11.1 and 6.7%
sanguinicoliasis prevalence, respectively.
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Table 1. The prevalence of sanguinicolid infection detected in Asian sea bass fingerlings (L. calcarifer) sampled from three different geo-
graphic localities within Peninsular Malaysia

Locality Type of culture Date Total Length  Standard Weight Total Number  Prevalence
screened (cm) Length (cm) (9) number of of blood of infection

fish fluke (%)
screened

Tanjung Dawai,  Brackishwater 30/03/05 10.0-12.0 8.5-10.0 13.0-200 25 5 20

Kedah earthen pond

Setiu, Pen 20/04/05 10.8-18.5 9.0-135 17.0-54.0 117 13 11.1

Terengganu

Tanjung Brackishwater 05/05/05 11.5-15.0 9.5-12.0 20.0-39.0 60 4 6.7

Kupang, Johor

earthen pond
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Sanguinicoliasis infections were revealed through the presence of
both immature and mature miracidial stages as well the embryonated eggs
embedded in the gill endothelium (Fig. 1a). The eggs were found to be
round to oval shape and usually seen clumped. Clusters of eggs were
mainly observed dispersed along the trailing edge of the gill lamellae. The
developed miracidia were found actively moving around within the egg
shell (Fig. 1b). From these observations, the miracidium appeared to pene-
trate through lamellar epithelium and subsequently eases through the gill
epithelium swimming freely to the outside within seconds. The migration
of the miracidium generated small empty breaks on the gill itself.

(B}

Figure 1. Different stages of sanguinicolid observed in Asian sea bass fingerlings (L.
calcarifer) from aquaculture sites in Malaysia. (a) Mature and immature eggs of sanguini-
colid observed on the fresh gill wet mounts (arrow), 10X; (b) Cluster of motile miracidia
within individual egg shell (arrow), 20X
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The presence of sanguinicolid in the three localities evaluated may
be a reflection of the environmental state of each culture site. The brack-
ishwater earthen impoundment culture system utilized in these localities
offers both a concentration of fish and access to the intermediate hosts.
Feed and waste products generated from these confined systems promote
the propagation of the intermediate hosts. The abundance of mangrove
swamp that became the habitat of all kinds of polycheate, bivalve and
snails which could act as intermediate hosts for this blood fluke sited vicin-
ity within the culture site might have promoted this endemic. These condi-
tions provide a bountiful source of intermediate host for the parasite to
propagate. For these reasons, these parasites managed to maintain their
transmission successfully and survive. The result from this study indicated
that reservoirs of sanguinicolids intermediate host were established within
the localities screened.

The culture of many aquatic species often faces major setbacks due
to disease infestation. This has greatly impeded both the economic and
social development of many countries (Bondad-Reantaso et al. 2005).
Survival of pathogens depends on, among others, host susceptibility and
environmental factors influencing reproduction, growth and spread of the
pathogen (Bakke and Harris 1998). In this study, the prevalence of infec-
tion of sanguinicoliasis were 20.0, 11.1 and 6.7% among 10.0-18.5 cm
total length Asian sea bass fingerlings from Kedah, Terengganu and Johor,
respectively. It is most probable that the intensification in the L. calcarifer
aquaculture with the large-scale international and local movement of fertil-
ized eggs, fingerlings or juveniles, as well as the rapid expansion and
concentration of fish farms have facilitated the outbreak of these parasite
infections within these localities. The data presented here contribute to-
wards the understanding of the linkage of sanguinicolid trematodes fauna
found in several aquaculture sites within Peninsular Malaysia. Also, this
study results serve as the baseline report for the sanguinicoliasis in L.
calcarifer fingerlings with total lengths ranging from 10.0 to 18.5 cm.

Sanguinicolid infections have been reported to cause either serious
overall mortalities (Igbal and Sommerville 1986) or a retarded growth
performance of the infected fish (Evans 1974; Herbert et al. 1995). In this
study the sanguinicolid infections observed were apparently mild and
insufficient to cause lethal pathological effects. We make this judgement in
that the infected individuals showed no overt disease, where in a heavy
infection host blood loss from ruptured gill filament as a consequence of
miracidial escape leads to mortality (Crespo et al. 1994). Impairment of the
gill function may also be induced by embedded eggs due to physical
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blockage of the blood flow subsequently causing mortality (Padros et al.
2001). However either retarded growth at mild levels or mortality from
heavy infections caused economic and productivity losses to farmers.

Prophylactic chemical treatments helped to reduce sanguinicoliasis
and the parasite population but did not eliminate them totally (Bullard and
Overstreet 2002). This is due to the sanguinicolid’s heteroxenous life cycle
that involves alternating sexual and asexual cycles in succeeding different
types of hosts. Adult flukes were protected from prophylactic chemical as
they resided in internal organs like mesenteric blood vessels, kidney, peri-
cardial vessels and eye of the fish (Herbert et al. 1995). Only the free
swimming stages of the miracidia and the cercaria are vulnerable to treat-
ment. However, once the miracidium or cercarium penetrates into a suit-
able host, it becomes safe from the chemical treatment. Therefore, elucidat-
ing this parasite’s life cycle, as well as, the identification of the intermedi-
ate host are essential for disease control. By maintaining good management
that involves identification and elimination of susceptible intermediate
hosts from the vicinity of fishes will subsequently eradicate this disease by
breaking its complex life cycle (Bullard and Overstreet 2002).
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