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Abstract
The detrimental effect of Cryptocaryon irritans exhibiting a host specificity on several marine
fish broodstock is described in this study. The parasite caused considerable mortalities on
gilthead seabream, Sparus aurata, common dentex, Dentex dentex, and greater amberjack, Seriola
dumerili, while red porgy, Pagrus pagrus, white sea bream, Diplodus sargus, sea bass, Dicentrarchus
labrax, and sharpsnout sea bream, Diplodus puntazzo, remained unaffected. Chemical treatments
were not found to be effective against the intense parasitosis and only extended, rapid and
repeated hyposalinity measures seemed to minimise fish losses.

The devastating effects of the ciliate Cryptocaryon irritans (Brown, 1951) have been widely re-
ported in wild (Bunkley-Williams and Williams, 1994; Diggles and Lester, 1996a), farmed
(Rasheed, 1989) and ornamental (Colorni and Burgess, 1997) fish species. Diamant  et al. (1991)
described a counterpart of the parasite found in the cooler Meditteranean waters  that was
distinct in some aspects from the C. irritans and was referred to as Cryptocaryon-Like pathogen.
The biology of C. irritans (Cheung et al., 1979; Colorni, 1985;1987; Colorni and Diamant, 1993)
and control measures (Huff and Burns, 1981; Colorni, 1985) have been widely investigated.
Cryptocaryon irritans is widespread in subtropical and tropical waters and exhibits low host

specificity when water temperatures are over
19 °C.  The present note describes host
specificity of C. irritans induced mortalities on
Mediterranean marine broodstock species,
treatment trials and methods of prevention.

Broodstock of several fish species including
gilthead sea bream, Sparus aurata, European
sea bass, Dicentrarchus labrax, red porgy,
Pagrus pagrus, common dentex, Dentex dentex,
white sea bream, Diplodus sargus, sharpsnout
sea bream, Diplodus puntazzo, and greater

amberjack, Seriola dumerili were kept in con-
crete rectangular tanks (6 or 10 m3) supplied
with running seawater (water renewal 80-100
% per h, salinity 38-40 psu, pH 7.55-7.75, oxy-
gen 5.0-6.5 ppm).  Fish were held under dif-
ferent water temperature regimes (Table 1)
and fed commercial pellets (BioMar S.A.,
France), except for D. dentex and S. dumerili

that were fed only raw fish (Boops boops or
Trachurus sp.).

In October 1999 D. dentex broodstock showed
the first clinical signs of an ectoparasitosis.
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Fish displayed anorexia and changes in swim-
ming behavior and within 10 days heavy
mortality (Table 1).  Gills examined from re-
cently deceased fish were pale with lamellae
aggregated by excess mucus. Some individu-
als displayed corneal opacity.  Fifteen days
later, S. aurata broodfish became lethargic and
swam at the water surface.  Besides mucus
hyperproduction, white spots in the skin were
observed.  Gills and skin fresh smears were
prepared from moribund fish for microscopic
observation.  Different stages of C. irritans and
large variation of trophont size were found
under light microscopy.

Disease also spread to S. dumerili broodstock
and fish displayed characteristic mucus
hyperproduction, pale gills and white skin
nodules. Broodstock of D. labrax, P. pagrus, D.

sargus and D. puntazzo held adjacent to the
infected fish tanks did not exhibit any appar-
ent signs of disease.

To control cryptocaryonosis and to prevent
further infections several physical and chemi-
cal methods were applied (Table 1). The physi-
cal treatments consisted of a) water tempera-
ture changes, or b) rapid salinity decrease and
three to four consecutive hyposalinity treat-
ments (8-10 psu, for 3 h at 3 d intervals).
Chemical trials consisted of formalin (100
ppm for 1 h single treatment or a repeat dose
7 d apart) and/or copper sulphate (0.5 – 0.7
ppm, 5 times at 2 d intervals) immersions.

Chemical trials were ineffective and the dis-
ease was transmitted rapidly to other S. aurata

stock.  Hyposalinty treatment when adminis-
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Table 1.  Holding conditions, size of fish, mortalities, clinical signs of disease and treatments applied to
control Cryptocaryon sp. infection of Mediterranean marine broodfish (BW: body weight (g)). Clinical signs:
1Respiratory distress, 2anorexia, 3fish become lethargic and hover just beneath the water surface, 4mucus
hyperproduction, pale gills, 5whitish nodules. Treatments: 1Formalin immersion (100 ppm for 1 h), single
treatment (1a), or two treatments given 7 days apart (1b); 2Copper sulphate immersion (0.5 – 0.7 ppm), 5
times at 2 day intervals; 3Rapid salinity decrease and three consecutive hyposalinity treatments (8 - 10 psu),
for 3 hours at 3-day intervals (*treatment interrupted because fish died); 4Manipulation of water temperature
by the use of a chilling device (4a) or borehole water (4b).
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tered after the appearance of the clinical signs
of disease did not also affect the parasite.
However, rapid salinity decrease and three to
four consecutive hyposalinity treatments (8-
10 psu, for 3 h at 3 d intervals) applied as a
preventative measure resulted in 44 % sur-
vival in S. aurata.  Sparus aurata exposed to
water temperatures below 21°C did not show
any clinical signs of cryptocaryonosis.  A com-
bination of low water temperatures and
hyposalinity treatment resulted in high sur-
vival (90 %) in onegroup of D. dentex

broodstock.  Seriola dumerili did not tolerate
hyposalinity treatment and within 5 d heavy
mortality was observed.

Previous studies have stressed that in captiv-
ity C. irritans is virtually non-specific in the
host selection (Burgess and Matthews, 1995b;
Colorni and Burgess, 1997). However, the de-
velopment of this parasite can vary greatly
between different fish species and under vari-
ous temperature conditions (Diggles and
Lester, 1996b) indicating that the susceptibil-
ity of the fish may vary as well. The present
study revealed that host species and to a cer-
tain extent water temperature may have a
considerable effect on the ability of the para-
site to produce mortalities in captive marine
broodstock. Pagrus pagrus, D. sargus, D. labrax

and D. puntazzo did not exhibit any of the
characteristic signs of cryptocaryonosis or
suffer any losses. Due to the high value of the
broodstock no parasitological examination
was performed in these apparently unaffected
species. Therefore, it is not known whether
these fish were infected and developed an
adequate immunity to control the parasite or
were not invaded by the ciliate. In contrast,
under almost identical conditions, S. aurata,

D. dentex and S. dumerili experienced high
mortalities.

The large variation of trophont size found in
the parasitological examinations can be due
to either a different age of this parasitic stage
or to the asynchronous encystment of the
tomont stage that have been interpreted as a
strategy for survival (Colorni and Burgess,
1997).  This adaptive parasite strategy facili-
tates theront dispersal in time (Colorni, 1985)
and prevents simultaneous elimination of
tomonts and thus, it is not unlikely that this
phenomenon may contribute to treatment dif-
ficulties.

Previous trials employing chemical control
against the parasite were reported to be un-
successful (Huff and Burns, 1981).  Similarly,
in the present study formalin and copper
sulfate seemed to be ineffective against in-
tense cryptocaryonosis. Previously, consecu-
tive hyposalinity measures (10 psu for 3h)
were found to eradicate the pathogen
(Colorni, 1985) provided that handling of the
host was kept to a minimum.  This approach
was the single control method  found to mini-
mize losses in the present work.  These meas-
ures are however, applicable only to estuarine
inhabitants which can tolerate salinity
changes.  S. dumerili did not tolerate salinity
changes and all fish were lost in this case.
Therefore, different control methods must be
applied to marine fish.

The ability of fish to acquire protective im-
munity against the ciliate was recently dem-
onstrated (Burgess and Matthews, 1995b;
Yoshinaga and Nakazoe, 1997). Therefore, a
more feasible approach against
cryptocaryonosis especially for marine
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broodfish would be the development of an
effective vaccine.  A better understanding of
the immunity of less or non-susceptible fish
would provide valuable aid for genetic im-
provements to stock of the susceptible spe-
cies through selective breeding programmes
but this has yet to be investigated.
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