Ciéncia Rural, Santa Maria, v.49:09, €20190013, 2019 http://dx.doi.org/10.1590/0103-8478cr20190013

ISSNe 1678-4596
PARASITOLOGY
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ABSTRACT: The response of biochemical and hematological parameters were analyzed in dog snapper (Lutjanus jocu) grown in net cages,
as well as for the specimens kept in the laboratory during an infestation by Neobenedenia melleni, and after treatment with freshwater bath and
injectable application of levamisole. Significant changes were observed in N. melleni parasitized individuals, characterized by increased glu-
cose and lactate levels, as well as a significant fish hematocrit reduction and leukocyte increase. Treatment with freshwater baths, concomitant
with injectable levamisole application, showed therapeutic efficacy in several parameters after 14 days of treatment.
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Efeito do levamisol na resposta bioquimica e hematolégica ao parasitismo por
monogenoides em dentido

RESUMO: 4 resposta de pardmetros bioquimicos e hematolégicos foram analisadas no dentdo (Lutjanus jocu) cultivados em tanque-rede,
bem como os exemplares mantidos em laboratorio durante a infestagdo por Neobenedenia melleni e apds o tratamento com banho de agua
doce e aplicagdo injetavel de levamisol. Foram observadas alteragées significativas nos individuos parasitados por N. melleni, caracterizado
pelo aumento dos niveis de glicose e lactato, bem como significativa redu¢do em hematocrito e aumento em leucdcito dos peixes. O tratamento
com banhos de dgua doce, concomitante a aplicagdo injetavel de levamisol, evidenciou eficacia terapéutica em diversos parametros apos 14
dias de tratamento.

Palavras-chave: aquicultura, bioquimica, hematologia, Neobenedenia melleni, peixe.

Monogenoids parasites recorded in Brazil,
Neobenedenia melleni in particular, have been known
to cause losses, like partial or total mortality of the
cultured individuals (KERBER et al., 2011; SILVA et
al., 2014). A study on the occurrence of monogenoids
and the proposition of treatments in cultured marine
fishes is still incipient and there are few articles
published for Lutjanidae (LIANG et al., 1992;
FAJER-AVILA et al., 2007; DEL RIO-ZARAGOZA
etal., 2010; DEL RIO-ZARAGOZA et al., 2011).

Effective treatments are available for the
elimination of monogenoids in marine fish, including
the immersion of the fish in freshwater from 5 min
(SANCHES et al., 2007) up to 60 minutes (FAJER-
AVILA et al., 2007). The use of specific drugs has

also been explored to treat these fish pathogens, such
as levamisole, a popular antiparasitic (PETRILLO
et al, 2017). The immunomodulatory capacity
of levamisole can be used to control pathogenic
infections and reduce the harmful effects of stress in
fish farming (BILLER-TAKAHASHI et al., 2016).

Due to its high market value and as its
present declining population, dog snapper is an
important marine species to be studied, as well
as its rusticity and adaptability in aquaculture
(LINDEMAN et al., 2016). The aim of this study
was to investigate the effects of levamisole in the
physiological responses of Lutjanus jocu infested
with Neobenedenia melleni.

Forty fish (220+68 g and 24.542.5 cm
total length) were collected at the Piraqué-agu
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estuary, Aracruz / ES, southeastern Brazil (19°56’S
40°10°W), through a gillnet (Authorization for
activity for scientific purposes of ICMBio, SISBIO
number 52082-2), and transferred to a 4m? cage, also
located in the estuary. After the 30-day acclimation
period, seven specimens were collected. At the time
they were taken out of the cage, they were sedated
using benzocaine (50 mg L!) and blood was collected
immediately via caudal puncture. Next, the remaining
fish were transferred to the Marine Organisms Rearing
Laboratory of the Universidade Federal do Espirito
Santo (Protocol 96/2015 of the Ethics Committee for
the Use of Animals CEUA / UFES).

In the laboratory, the fish were transferred
to 6.000L tanks, provided with Recirculating
Aquaculture System (RAS). Mean values of
temperature 23.5 £ 0.8 °C, pH 7.82 £ 0.65, dissolved
oxygen 5.69 £ 0.4 mg L-1 and salinity 34.85 + 0.4
were measured with a YSI Professional Plus probe.
After forty days in the laboratory, fish were observed
to refuse food, presented erratic and lethargic
swimming, showed signs of secondary infection
such as hemorrhagic lesions (ulcers) and fin erosion.
Exophthalmia was also visible, with opacity and
intraocular hemorrhage (Figure 1).

On parasitic examination, 21 fish revealed
the presence of monogenoid parasites. These parasites
were then collected, fixed, quantified, and analyzed
under a stereoscopic microscope. Utilizing the key
proposed by ERNST & WHITTINGTON (1996),
the Neobenedenia melleni parasite was identified.
The infected fish were then removed and placed in
500 L tanks for five days, and seven specimens were
randomly selected and anesthetized with benzocaine
(50 mg/L) prior to blood withdrawal.

In order to remove the monogenoid para-
sites, the remaining fish were placed in freshwater
baths for 15 min (KERBER et al., 2011). Subsequent-
ly, under the trinocular microscope, the parasites
were measured having between 2 and 4 mm in total
length, with 82 + 23 of them, on average, present per
fish. A second bath was performed on the next day
after the first freshwater bath, and at this time no para-
sites were recorded. Immediately after the freshwater
baths, the fish were separated into two groups, each
having seven individuals, and placed in 500 L tanks.

The first group was administered levami-
sole (Levamisole-Ripercol® Chloridate), diluted in
physiological solution, the injection being equivalent
to 5 mg kg! of live weight and given in the dorsal
muscle at the beginning of the dorsal fin. The second
group was administered a saline injection (control), to
simulate similar stress as in the levamisole treatment.
After 14 days, fish from both treatments were anes-
thetized prior to blood withdrawal, and biochemical
and hematological analyses were performed. Subse-
quently, a comparative study was done between the
two groups (control and infected fish).

The blood was centrifuged in heparinized
microcapillary tubes and the hematocrit reading
(%) was determined. Dilutions of 1:200 in dye
solution (Na2 EDTA, formaldehyde, NaCl, NaOH,
methylene blue) were examined to identify the
erythrocyte count and the counting was done
directly in a Neubauer chamber under an optical
microscope (Olympus CX41). The differential and
total counts of the leukocytes and thrombocytes were
noted using dry blood samples, fixed and stained
with rapid panoptic dye (RENYLAB® commercial
kit, Brazil), and counted by the indirect method.

intraocular hemorrhage.

Figure 1 - (a) normal eyes (healthy fish); (b) opacity and exophthalmia and; (c) opacity, exophthalmia and
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Plasma glucose and hemoglobin concentrations
(commercial kit, Bioclin®, Brazil) and plasma
lactate (commercial kit, BioTecnica®, Brazil) were
recorded after employing the colorimetric method
and spectrophotometer analysis.

For each parameter the statistical analysis
was done separately using ANOVA. Results of groups
(treatments) were compared using the Tukey test
(p<0.05) and the final values are given as the means
and standard deviation with the analyses performed
using the PAST 2.17software.

Table 1 lists the biochemical and
hematological parameters of L. jocu. The hematocrit,
lymphocyte and thrombocyte values indicated the
efficacy of the levamisole compared to the levamisole
control, returning values significantly equal to
the control group. The leukocytes and neutrophils
revealed no difference between both the levamisole
and levamisole control; however, the treatment with
levamisole revealed that the levels returned to values
significantly equal to those of the control group.
MCV and MCH showed no significant difference
between treatment with levamisole and levamisole
control, but levamisole group showed a difference
from the infected fish group. From Table 1 it is clear
that a significant difference was present in the glucose

and lactate values, between the control and infected
fish, and both parameters showed regression in the
levamisole-treated group.

In the laboratory, the infestation by N.
melleni induced physiological reactions in the dog
snapper, with progressive results, mainly in terms of
food refusal, to more severe instances of temporary
blindness due to exophthalmia and intraocular
hemorrhage. Hematological and biochemical
manifestations reported in this study in L. jocu and
diseases caused by monogenoids reported in the
literature, including for snappers, such as in spanish
flag snapper (Lutjanus carponotatus)(ERNST &
WHITTINGTON, 1996), rose snapper (Lutjanus
guttatus) (DEL RIO-ZARAGOZA et al., 2011),
revealed vulnerability of the genus to monogenoids
during periods of confinement.

The pathogen-induced stress conditions
in the present study revealed elevated glucose and
lactate levels, implying that monogenoid parasitism
stimulates the high plasma glucose levels as a
physiological defense response. These results
concurred with the monogenoid infestation-induced
high glycemic levels in the Lutjanus guttatus (DEL
RIO-ZARAGOZA et al., 2011) and Pangasianodon
hypophthalmus (KUMAR et al., 2018). Plasma

Table 1 - Hematological and biochemical parameters of the dog snapper (Lutjanus jocu) in cage prior to being infected, during infestation

of N. melleni and 14 days post levamisol treatment (5 mg/kg).

Parameter Control Infected Fish Levamisole Control Levamisole P value
Hematological
Hemoglobin (g dL ™) 13.93+1.30 a 12.70+0.81 a 13.31+0.46 a 13.59+0.80 a 0.0997
Erythrocytes (10° mm’) 2.6+0.52 ab 3.0£0.72 a 224028 b 2.0+0.33 b 0.0068
Hematocrit (%) 45.7+4.5 a 35.5£7.0b 32.6£54b 40.754+4.5 a 0.0017
Leukocyte (10° uL™") 47.07+18.86 b 117.0£30.56 a 76.15+£36.52 ab 86.07+22.67 ab 0.0037
Neutrophils (%) 14.60+4.34 ¢ 33.86+£9.01 a 30.86+10.75 ab 18.14+12.02 be 0.0047
Lymphocytes (%) 75.40+5.18 a 52.57+11.06 b 60.0+6.51 b 75.14+11.77 a 0.0003
Monocytes (%) 10.0+6.16 a 13.57+8.62 a 9.14+5.55 a 6.71+2.87 a 0.2597
Thrombocytes (10° pL ™) 29.48+10.64 b 55.17£8.54 a 51.12+6.68 a 373949.21b 0.0001
MCV (uL™) 182.54+47.90 a 121.65+21.54 b 150.42+36.88 ab 188.47+30.61 a 0.0059
MCH (%) 55.96+15.50 ab 45.31+13.68 b 61.10+8.14 ab 68.53+10.14 a 0.0109
MCHC (g dL ™) 30.72+4.74 a 37.21£8.83 a 41.76+6.56 a 36.88+£6.21 a 0.0870
Biochemical
Glucose (g dL ™) 74.36+15.52 ¢ 123.26+19.01 a 113.89+27.21 ab 85.83£16.24 be 0.0010
Lactate (g dL ™) 9.33+x1.77b 16.04+2.25 a 14.70+2.82 a 10.95+2.42 b 0.0002

Mean + SD. Different letters (a, b or ¢) indicate a significant difference (p <0.05) between the groups.
Control: Fish cultured in the cage; Infected Fish: N. melleni-infected fish; Levamisole Control: collection 14 days post exposure to
infected fish and application of the levamisole-free injection; Levamisole: collection 14 days post exposure to infected fish and

administration of the levamisole injection.

Ciéncia Rural, v.49, n.9, 2019.



4 Oliveira et al.

lactate spike occurs under conditions of limited
oxygen available for aerobic cellular metabolism,
initiating gluconeogenesis from the lactate (OLSEN
et al., 1995). The levamisole administered permitted
a significant decrease in the high lactate levels when
compared to the parasitized fish group.

In this research, the injectable levamisole
was selected for the intense symptoms revealed during
the treatment of the L. jocu. In fact, HANG et al.
(2014) utilized the identical concentration of injectable
levamisole (5 mg kg' live weight), and reported
a positive effect on the catfish (Pangasianodon
hypophthalmus) defense mechanisms during a bacterial
infection treatment. One of the reasons for the choice
of levamisole as a determinant factor was because it
has been recognized as an immunostimulant, which
apart from positively raising the productivity also
facilitates the decrease or total ban on the employment
of antibiotics, a crucial advantage in the aquatic culture
systems (ZANON et al., 2014).

This study revealed important biochemical
and hematological changes in the Neobenedenia
melleni-infected dog snapper (Lutjanus jocu).
Treatments performed with freshwater baths related
to the administration of injectable levamisole
revealed therapeutic efficacy in several parameters
post treatment for 14 days.
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