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Abstract 
Two different dose groups were formed to evaluate the efficacy of teflubenzuron as a treatment for 
Lernanthropus kroyeri (van Beneden, 1851) infestation in cultured sea bass Dicentrarchus labrax (L.). 
Teflubenzuron, coated on commercial feed pellets was administered orally at doses of 0 (control), 
10, 20 mg kg-1 biomass day-1 for 7 consecutive days. Fish were randomly sampled and parasites 
were counted on days 7, 14, 21 and 28, and comparisons were made to untreated control fish. 
Seawater temperature was 16-18 ºC.  Treatment with teflubenzuron was not effective against larval 
and mature stages of L. kroyeri. No differences were observed in growth between the treatment 
groups and the control group. No mortality was found and adverse drug reactions or palatability 
problems were not associated with the treatments during the study (p > 0,05). 

Introduction
Lernanthropus kroyeri (van Beneden, 1851) is a 
serious copepod pathogen of farmed sea bass 
(Dicentrarchus labrax L.) in Mediterranean 
region (Manera & Dezfuli, 2003; Toksen, 
2007). The principal chemotherapeutic agents 
include dichlorvos, azamethiphos, hydrogen 
peroxide, cypermethrin and deltamethrin, 
currently are administered as bath treatments 
to control copepod parasites under commercial 
conditions in various countries. Emamectin 
benzoate, diflubenzuron and teflubenzuron 
are administered orally against to different 
copepod parasites (Roth, 2000; Toksen et al., 
2006). However, reduced sensitivity to several 
of these products has been reported (Jones et 
al., 1992; Treasurer et al., 2000). 

Teflubenzuron is an insect growth regulator of 
the acylurea group which interferes with the 
synthesis of chitin in insects (Clark & Jewess, 
1990; Ishaaya & Klein, 1990; Ah-Sun, 1991) and 
sea lice (Grøntvedt, 1996; Branson et al., 2000). 
The mode of action of the compound led to 
its consideration as a possible candidate for 
the control of Lernanthropus kroyeri. Registered 
as Calicide in the UK (a medicinal premix 
containing 100% teflubenzuron) and Ektobann 
in Norway (a medicated feed containing 
2 kg teflubenzuron per tonne fish feed), 
teflubenzuron has been used as a treatment 
for sea lice infestations in Norway since 1996 
and in the UK since 2000 (Branson et al., 2000). 
Teflubenzuron has been extensively tested as 
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a treatment for Lepeophtheirus salmonis and 
demonstrated that when administered orally 
at 10 mg kg–1 fish d–1 for 7 consecutive days 
teflubenzuron was highly effective in trials 
conducted at water temperatures ranging 
from 11 to 15°C (Branson et al., 2000). 

The purpose of the present study was to 
evaluate the efficacy of teflubenzuron towards 
infestations of Lernanthropus kroyeri under 
commercial conditions. 

Materials and Methods
The trials were conducted in March-May of 
2006 at a commercial sea bass farm in İzmir, 
Turkey. Seven pens, each with a volume of 50 
m3 (1 control and 6 treatments), were stocked 
with 1200 sea bass weighing 80-100 g (mean 
weight: 92 ± 1 g SD) (each pen included 240 
fish). Parasite enumeration was performed 
by removing 20 fish from each group for 
each counting. During the study, water 
temperatures were recorded at 2 m depth, 
daily. Salinity was assumed to remain stable 
throughout the trial period. 

Sea bass naturally infected with L. kroyeri were 
exposed to different dosages of teflubenzuron 
for 7 days: 0 (as control), 10 and 20 mg kg-1. 
A commercial sea bass pellet was coated with 
teflubenzuron. All of the fish were fed this 
medicated feed for a period of 7 consecutive 
days (days 0-6) at a rate of 0.8%-1% biomass. 
On days 0, 7, 14, 21, 28 and 35 of the experiment, 
fish were sacrificed and weighed, and then 
parasites on the gills were counted. All 
attached parasites were removed and fixed in 
5% formalin. Fish was examined individually 
using a low power microscope and the mean 
quantities of parasites were calculated. 

In this study negative binomial regression 
was used since the numbers of parasite are 
the dependent variable. All the models in the 
study were subjected to alpha test to see if the 
NBR is the correct model for the analysis.

Results
During the treatments, abnormal behaviour 
wasn’t observed and there wasn’t evidence 
of reduced appetite or palatability problems 
associated with the medicated feed in the 
treated cages. Sea water temperature and 
salinity in the pens were measured as 16.0-
16.5 ºC and 35 ppt, respectively.

When the study began, all of the examined 
fish were infected with L. kroyeri. There were 
no statistical differences (P > 0.05) in terms 
of mean number of L. kroyeri within each 
group, including the control. Afterward, two 
different doses of teflubenzoron (10 mg and 20 
mg) were applied to the groups.

The NBR models were used for analyzing 
the impact of teflubenzuron on the number 
of male, female and total parasites, each 
representing dependent variables, are 
presented in Table 1. 

Independent variables in the NBR models 
are: 

Teflubenzuron (Dose: 10 mg/kg):a.  The variable 
representing the dose of Teflubenzuron, 
zero for the control group and 10 for the 
experiment group.
Teflubenzuron (Dose: 20 mg/kg):b.  The variable 
representing the dose of Teflubenzuron, 
zero for the control group and 20 for the 
experiment group.
Week:c.  The variable representing the 
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time periods, 1-6 weeks, in which the 
applications were done.

The alpha test showed that BNR should be 
used instead of Poisson Regression. In the 
NBR models, either of the doses of 10 and 20 
mg increase the number of male and female 
of L. kroyeri in contrary to the expectation. 
However these are not statistically significant 
meaning that teflubenzuron has no effect on 
L. kroyeri. Nevertheless the expected result 
is that teflubenzuron should decrease the 
number of L. kroyeri. It is likely that the chosen 
doses are not suffiecient to see the real effect 
of teflubenzuron. The parameter representing 
week was found statistically significant only 
for the number of males which points out an 
average increase of 3.9 % in males every week. 
The synthesis of chitin in female parasites in 
the treatment groups remained constant with 
respect to the control group.

Discussion
Lernanthropus kroyeri (van Beneden, 1851) is a 
serious copepod pathogen of farmed sea bass 
(Dicentrarchus labrax L.) in Mediterranean 
region. Sea bass infected with parasite 
show pale, necrotic gills with a rich mucus 
production and prominent haemorrhages. 
Histologically infected gills show erosion, 
desquamation, vacuolar degeneration of the 
secondary lamellae and fusion in the distal 
ends of the secondary lamellae. So, sea bass 
infected with L. kroyeri need to be treated 
effectively. 

Even though some successful results have been 
reported with bath treatments, immersion 
treatments of billions of fish are impractical 
and stressful to the fish. As a result of these 
limitations, treatments are being developed 
that can be administered in feed. A study 
carried out with emamectin benzoate was 

Table 1. NBR estimations regarding the effect of teflubenzuron on the number of L. kroyeri.

Variable

Male Female General
Coefficient
(Std.Error) IRR Coefficient

(Std.Error) IRR Coefficient
(Std.Error) IRR

Teflubenzuron
(Dose: 10 mg/kg)

0.0598761
(0.090167)

1.061705
-0.05023

(0.083835)
0.95101

-0.0138
(0.075493)

0.986293

Teflubenzuron
(Dose: 20 mg/kg)

0.0226974
(0.085205)

1.022957
-0.04386

(0.078843)
0.957086

-0.02165
(0.071061)

0.978582

Week
0.0386299*
(0.017318)

1.039386
-0.00607

(0.016212)
0.993947

0.008701
(0.014569)

1.008739

Constant
0.8897774*
(0.095838)

1.829949*
(0.088946)

2.154452*
(0.079928)

Alpha
0.2851957*
(0.035007)

0.384602*
(0.031304)

0.333929*
(0.024713)

N 719 719 719
LR chi2(3) 5.58 0.53 0.46
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effective against larval and mature stages of 
L. kroyeri (Tokşen et al., 2006). 

In this study, teflubenzuron, insect growth 
regulators, were used to control L. kroyeri in 
sea bass. Their mode of action is dependent 
on the inhibition of chitin synthesis and 
activity is therefore restricted to the moulting 
stages of copepod parasites (Grøntvedt, 
1996; Branson et al., 2000). So, the expecting 
result is the numbers of adult parasites on 
fish in the treated pens will not decrease as 
they do not undergo moulting. Therefore in 
the experiments in which teflubenzuron was 
applied, a decrease was not expected in the 
number of adult parasites, other than through 
death of the parasites through natural losses 
and age. Furthermore, since the drug affects the 
moulting stages, further infections with larvae 
stages would be unlikely to successfully infect 
the fish. In other words, it is expected that the 
number of adult parasites remains constant or 
decreases over time while it increases in the 
control group. However it should be noted 
that the fact that the experiments were carried 
out under the natural environment makes 
possible that the fish in the experiment groups 
are infected by external recruitment. 

The experiments showed that 10 and 20 mg 
kg-1 doses of teflubenzuron could not decrease 
or keep constant the number of L. kroyeri. 
These point out that the doses used in the 
experiments are not suffcient to be effective. 
However, Ritchie et al. (2002) administered 
teflubenzuron coated on commercial feed 
pellets orally at 10 mg kg-1 for 7 consecutive 
days to Salmo salar L. infested with sea lice 
Lepeophtheirus salmonis in 2 salmon farms. 
They found the maximum efficacy as 69.7 % 

and 88.0 % in two farms, respectively. Mean 
water temperatures were 7.1 and 5.4 ºC.

Branson et al. (2000) found maximum 
efficacy of teflubenzuron orally at 10 mg kg-1, 
7 consecutive days toward Lepeophtheirus 
salmonis as 83.4 and 86.3 % respectively, at 
water temperatures ranging from 11 to 15 ºC. 
Teflubenzuron has been shown to achieve 
therapeutic levels in the skin and muscle of 
Atlantic salmon at temperatures of 10 and 6°C 
when given at a dose rate of 10 mg kg-1 body 
wt d–1 for 7 d (Hoff et al., 1997; Auger et al., 
1999). The trials in this study were carried out 
at 16 ºC. Grontvedt (1997) stated that in the 
egg marsupium of female L. salmonis subjected 
to teflubenzuron that was encountered 
significant shape defeats. Similarly in the 
experiments of this study, some of the female 
parasites exhibits shorten egg marsupium and 
shape defects. 

The field trials on the use of the medicated 
feed Calicide (trade name of teflubenzuron) 
as a sea lice treatment have shown limited 
risks and acceptable predicted environmental 
impacts (SEPA, 1999).

In conclusion, these trials demonstrated 
that teflubenzuron cannot be an effective 
treatment for infestations of Lernanthropus 
kroyeri at doses less than 10 and 20 mg kg-1 and 
thus future studies should consider increased 
dose rates as a potential treatment against the 
parasite. 
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