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An external check for disease and health of hatchery-produced
sea cucumbers
Steven Purcell' and Igor Eeckhaut?

Abstract

Sea cucumber diseases that arise in the hatchery can cripple production and undermine restocking pro-
grammes. A rapid protocol for the external examination of juvenile sea cucumbers was developed in order
to screen for disease and poor health. After selecting a random sample of juveniles from the entire group,
each individual is examined for one minute under low-power microscopy. Six external criteria are checked,
including abnormalities of the mouth, anus, papillae, body colour, and signs of excess mucus, unhealed le-
sions, parasites and macroassociates. If more than 5% of screened animals were “unhealthy” or more than
2% were “diseased”, then the whole group from which the sample was derived should be considered unfit
for grow-out or restocking. In such cases, the handling and environmental conditions in the hatchery
should be improved and the entire group quarantined and treated. The protocol sets a standardised proce-
dure for checking large numbers of juveniles for many infectious diseases, and is a starting point for fur-

ther development of standardised protocols.

Introduction

Production of hatchery-reared sea cucumbers has
gained global interest, and is underway in
Australia, China, Ecuador, Kiribati, Madagascar,
Malaysia, New Caledonia and Vietnam.
Regardless of whether juveniles are to be used for
restocking, stock enhancement or land-based
grow-out, diseases can arise in the hatchery and
cripple production. Identifying diseases in the
hatchery is a precondition for their treatment and
a prerequisite for releasing juveniles into the wild.
Until recently, however, little was known about
sea cucumber diseases.

Diseases can be biomolecular (e.g. hereditary), in-
duced by pathogens, or arise from abiotic factors
(Kinne 1980). The United Nations-FAO funded
workshop in China (October 2003), “Advances in
Sea Cucumber Aquaculture and Management”,
improved the collective knowledge of biotic dis-
eases and parasites affecting sea cucumbers. Wang
et al. (2004) reported that various pathogens, in-
cluding bacteria, fungi and other parasites, could
affect Apostichopus japonicus larvae and juveniles in
culture conditions. Clinical signs of infections in-
clude lesions starting around the mouth or anus,
whitish ulcerations on the skin or papillae, exces-
sive mucus on the body, skin discolouration, and
changes in behaviour and appearance (e.g. the in-
fected animals can become thin, weak and slug-
gish). Eeckhaut et al. (2004) provided a list of bac-
teria, protozoans and metazoans (e.g. flatworms,
gastropods and crustacean parasites) that can po-
tentially cause disease in sea cucumbers. They also

reported a contagious bacterial disease of Holo-
thuria scabra that begins as a white lesion close to
the anus, followed by a lesion that progresses
quickly over the body. Microscopy and biomolecu-
lar techniques have proved instrumental in identi-
fying the bacterial species associated with that dis-
ease, called “skin ulceration disease” (Becker et al.
2004). Symptoms of many of the diseases reported
by Wang et al. (2004) and Eeckhaut et al. (2004) can
be seen externally by low-power microscopy so it
should be possible to screen juveniles for visible
symptoms of diseases prior to transfer to grow-out
ponds or into the wild.

Aside from true biotic diseases, some sea cucumber
illnesses can be viral, chemical or from poor culture
environment. For example, excess aeration or inap-
propriate temperatures cause illness and death in
sea cucumber larvae (Hamel et al. 2001; Wang et al.
2004). In New Caledonia, copper wire placed in
tanks was sufficient to kill juveniles within days (S.
Purcell, unpubl. data). Illnesses may be subtle with
no lesion or malformation. Instead, the animals be-
come unhealthy and the symptoms could include
sluggishness or change in body colour. Illness from
chemical contamination could reduce feeding in ju-
veniles and make them more prone to predation
when they are released into the wild.

The impacts of releasing diseased or unhealthy ju-
veniles into the wild can be indirect or direct.
First, contagious diseases from hatchery-reared
sea cucumbers can spread to native stocks, com-
petitors or predators. For example, some bacterial
strains can be infectious to other invertebrates
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and to fish (see Becker et al. 2004). Second, the re-
duced fitness of released animals can cause unex-
plained mortality, if they die soon after release, or
can make them more prone to predation if their
natural mechanisms to avoid predation (e.g.
chemical deterrents, burrowing behaviour or
camouflage) are diminished.

A screening procedure is needed to reduce the risk
of releasing diseased animals into the wild. Here
we present a protocol for the rapid checking of sea
cucumber juveniles under a dissecting microscope,
guidelines for determining whether juveniles are
fit for release, and some specific criteria for disease
screening of Holothuria scabra.

Disease and health check

Pre-screening preparations

In order for disease screening to reflect the status of
juveniles in the group, random sampling of juve-
niles from the entire pool of juveniles at the hatch-
ery is essential. As a guide, the number of juveniles
in the sample should be no less than the square
root of the total number of juveniles in the batch.

1. Randomly sample a group from the batch of
cultured juveniles.

2. Place each live juvenile in a Petri dish with sea-
water and examine under a dissecting micro-
scope (Fig. 1a).

3. Following the procedures below, and verifying
each point in the proceeding checklist for each
animal, score any abnormalities on a proforma
in two categories: “unhealthy” or “diseased”.
Unhealthy juveniles are those with symptoms

of stress or mishandling, whereas “diseased”
juveniles show symptoms of infection by
pathogens.

Screening protocol

The following points relate to various indicators of
health and disease. Checking each point individu-
ally, the complete screening of all points should
take around 1 minute per juvenile.

I. Confirm that the skin and papillae coloura-
tion is “normal” and healthy. H. scabra juve-
niles from the Pacific can be black or display
mottled colouration of greenish beige, brown
and grey, with black speckling (Fig. 1b). The
papillae can appear wart-like, which is nor-
mal (Figs. 2a, b, c¢). There should be some
thinly scattered podia (tube feet) on the dorsal
surface, and many more ventrally. The podia
will appear as a dark spot when retracted.
Tube feet can be coloured dark yellow, black
or grey-brown, and are arranged irregularly.
The ventral surface should be generally more
whitish or cream coloured (Fig. 2b). Juvenile
sea cucumbers that are handled and then
placed back into seawater may bloat with
water. This is a normal sign of mild stress but
the bloating should subside within one hour.
Juveniles with body colour that is unusually
pale should be scored as “diseased” for pre-
cautionary reasons.

II. Check any malformation, or abnormal retrac-
tion, of the mouth or the area around the anus.
Refer to taxonomic literature on the normal ar-
rangement of papillae (e.g. Conand 1998). The
mouth and oral tentacles, if visible, should be
normal in colour; in H. scabra, these should be

Figure I.
(a) Checking juveniles for signs of disease using a low-power (dissecting) microscope.
(b) Varied colours and colour patterns of healthy juvenile sandfish Holothuria scabra from the WorldFish
hatchery in New Caledonia (approx. 2-20 g).
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III.

Iv.

VL

Figure 2.

(a) A healthy juvenile sandfish (approx. 1 g or 20 mm) under low-power microscope.

(b) Ventral surface and mouth of healthy juvenile sandfish.

(c) Dorsal surface and anus of healthy juvenile sandfish.

(d) Juvenile sandfish with healed lesion on the middle of the dorsal surface, indicated by arrow.

(e) Open lesion, exposing white muscle tissue (indicated by arrow), near anus of juvenile sandfish.
(f) Extreme injury in juvenile sandfish with part of intestine protruding out of open lesion on dorsal

surface, indicated by arrow.

yellowish-grey (Fig. 2b). Juvenile sandfish
should not have any white spots near the anus
(Fig. 2¢). Score as “diseased” if abnormal.
Juveniles sometimes feel slightly slimy.
However, juveniles with excessive mucus on
the skin should be scored as “unhealthy”.
Check the entire body (including buccal region
and anus) for any fungal or bacterial infections.
Juveniles with white spots, whitish fluffy
patches or cysts on the body should be scored
as “diseased”.

It is not unusual for juveniles in the hatchery to
have some scars from handling in the transfer
among tanks or outdoor enclosures, so juveniles
with healed scars (e.g. Fig. 2d) can be consid-
ered healthy. Check the entire body for open le-
sions (e.g. Fig. 2e and 2f). Score as “unhealthy”
if the skin is damaged and not closed.

Confirm that juveniles are not infested by
macroassociates such as polychaetes, marine
nematodes (roundworms), crabs, eulimid gat-
ropods or copepods. A few copepods can be
present on healthy individuals but a density of
more than 5 copepods or nematodes on a small
juvenile (1-5 cm long) is abnormal. Score as
“unhealthy” if infested.

Checklist for each individual

A table including cells for each of the points in the
Screening Protocol should be used to record the date
of screening, number of juveniles and scores for
each point. Score each point for each juvenile (e.g.
with a tick for okay and a cross for “unhealthy” or
“diseased”) as a record that each point was exam-
ined. Individuals with one “unhealthy” or “dis-
eased” score in the following checklist have failed
the screening.

Disease

e Skin and papillae colouration is “normal” and
healthy.

e No white spots, malformation or abnormal re-
traction of the mouth or anus.

¢ Oral tentacles, if visible, are yellowish-grey.

e Ventral surface should be generally more
whitish or cream-coloured.

e No fungal or bacterial infections, involving
white spots or fluffy patches on the body.

Health
¢ No prominent layer of mucus on the skin.
* Body with no open lesions or scars with un-
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sealed epidermis.
¢ No infestation of macroassociates.

Post screening

Once each juvenile in the sample has been screened
and points scored, the final step is to assess the “fit-
ness” of the complete group at the hatchery, based
on the screened sample of juveniles, and take ac-
tions if the screening indicates unacceptable pro-
portions of unhealthy or diseased juveniles.

1. Determine proportional score of the group. Pass
the total group as “fit” if no more than 5% of
screened animals were scored as “unhealthy”
and if no more than 2% of screened animals
were scored as “diseased”. These guidelines
permit some occurrence of stressed juveniles, as
this may be unavoidable during handling at the
hatchery, but places stricter control on potential
risks of diseases.

2. If possible, take photos via the microscope of
any “unhealthy” or “diseased” juveniles.
Preserve any “diseased” juveniles in 100% ana-
lytical-grade alcohol and label accordingly.
These preserved specimens can be analysed
later.

3. If the screening suggests that the group is un-
healthy, improve the handling and environmen-
tal conditions in the hatchery and allow suffi-
cient time for recovery. If the screening shows
an unacceptable proportion of “diseased” juve-
niles, the entire group should be quarantined
and a disease treatment applied. Treatment of
disease should start with improving water qual-
ity and stocking conditions (e.g. see Battaglene
et al. 1999), then consider an application of
chemicals, such as a low-dosage of formalin-
based products, or antibiotics, such as oxytetra-
cycline at 1-5 ppm. Do not use copper-based
disease remedies. Re-screen a further random
sample of juveniles no earlier than two weeks
after treatment.

4. Do not attempt to release juveniles from groups
that have had recent unexplained mortality. The
deaths may be due to disease and surviving an-
imals that appear to be healthy could be carriers
of disease.

Discussion

This protocol will not provide a definitive or com-
prehensive certification that sea cucumbers are
disease-free because some protozoans and meta-
zoan parasites occur in the digestive tract and
coelom and do not manifest clear external symp-
toms (Eeckhaut et al. 2004). However, the protocol
is useful for rapidly checking a large number of
juveniles for many infectious diseases, and is a

starting point for further development of stan-
dardised protocols.

Hatcheries should not rely on the use of these pro-

tocols alone to avoid the transfer of diseased or un-

healthy sea cucumbers. Precautions should be
taken throughout the culture cycle to reduce the
risk of diseases. These precautions include:

1) keeping the number and biomass of animals
within reasonable limits (Eeckhaut et al. 2004);

2) maintaining good water quality and limiting
temperature extremes to minimise stress on ju-
veniles;

3) handling and transferring juveniles gently to
minimise abrasions that break the external mu-
cous layer and epidermis, exposing tissue to in-
fection.

Also, some infections arise when bacteria are at
unacceptably high levels and when the sea cu-
cumbers are stressed or wounded. For example,
lesions and death of juvenile and adult H. scabra
occurred in earthen ponds in New Caledonia
where dissolved oxygen and temperature could
not be controlled.

If disease is found, the infected animals should be
quarantined and treated or destroyed. One over-
arching comment raised by pathologists that we
consulted was the need to establish a database of
sea cucumber pathogens. In this regard, a study of
diseases, and their prevalence, in natural popula-
tions of sea cucumbers would be invaluable. An
additional need is for a repository of reference
material detailing normal histology of healthy sea
cucumbers. Accordingly, Pierre Becker (Univer-
sité de Mons-Hainaut, Belgium) has requested
samples of infected individuals so that the infec-
tious agent can be identified by microscopic
and/or biomolecular methods. A database of
pathogens and resulting diseases will be a valu-
able tool for progressing a better understanding
of diseases of cultured sea cucumbers.
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An incidence of parasitic infestation in Holothuria atra Jaeger

The reproductive cycle of the sea cucumber
Holothuria atra was studied at Tuticorin, on the
southeast coast of India (8°45’'N, 78°12'E). Specimens
were collected from Tuticorin Bay from November
1997 to April 1999. Collected specimens were cut
open by making an incision through the anal portion
to open up the coelom, exposing the viscera (includ-
ing gonads) for the purpose of studying the gonadal
reproductive stage. During the course of study, two
parasitic gastropods were found in the cloacal cham-
ber of one specimen, which was at an indeterminate
stage of sexual maturity.

This gastropod, according to Waren (1983), belongs
to the genus Megadenus sp. The classification is as
follows: Class: Gastropoda; Subclass: Prosobranchia;
Order: Caenogastropoda; Superfamily: Eulimoidea;
Family: Eulimidae; Genus: Megadenus.

The parasites, which were noticed during
September 1998, were embedded in the wall tissue
of the cloacal chamber. The shell breadths of the
gastropods were 2.8 mm and 2.2 mm, the smaller
one being the male. The sea cucumber weighed 160
g. During the study, a total of 994 specimens were
examined, and infestation of parasites in the cloacal
chamber was found in only one animal. Hence, it
could be assumed that about 0.1% of the population
was infested by the above-mentioned parasite.

M.K. Ram Mohan' and D.B. James?

Jones and James (1970) reported a gastropod para-
site, Stilifer sp., from the cloacal chamber of H. atra.
They recovered 13 gastropods from 8 infested spec-
imens, after examining 1359 specimens. The infes-
tation rate was 0.58%. Further studies on the phys-
iological implications of parasitic infestations are
required, as effects such as castration could affect
and influence the parameters of the sea cucumber
population in a particular locality.
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