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Abstract

The present study was conducted to evaluate the pathogenicity
of Aeromonas sobria and its ability of producing infections and
mortality in African catfish Clarias gariepinus L (Experiment I) and to
estimate the potential effect of clove oil as a prophylactic measure
against A. sobria infection (Experiment Il). One hundred and eighty
apparently healthy African catfish (C. gariepinus) weighting 30+5g,
collected from Abbassa fish farm, Alsharkia governorate, Egypt.
Experimental Clarias gariepinus exhibited aggressive clinical signs
and gross lesions began after 12 hrs. post inoculation (PI) of A. sobria
that ensure the bacterial capacity to induce the disease. Results
suggested the beneficial use of clove oil against A. sobria infection in
C. gariepinus. In which the mortalities of C. gariepinus reached 20 %
in 1° group which subjected to clove oil by a dose of (1.3ul/L) as a
bath for 2 weeks then experimentally infected Intraperitoneally by a
dose of 0.2 ml (2.5x10® CFU.ml™ of A. sobria), however the 2" group
showed about 100% mortalities. While the 3 and 4™ groups showed
no mortalities. Results of serum biochemical analysis of using of clove
oil as a prophylactic treatment (1% group) is relatively improveme the
levels of serum IgM and hepatic reduced glutathione levels (GSH),
beside decrease the serum levels of ALT, AST, urea, creatinine and
serum cortisol levels with reduction in the hepatic MDA when
compared with 2™ group.

Keywords: Clove oil, prophylactic measure, serum biochemical assay, Aeromonas
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INTRODUCTION

Aquaculture has increased enormously in recent years, making it the
fastest growing food producing project in the world (Subasinghe, 2005). The
intensity of aquaculture leads to exposure of farmed fishes to a various types of
stressors which includes fish diseases particularly the bacterial one. Aeromonas
septicemia is a fatal infectious disease of cold-blooded animals including fish,
reptiles and amphibians (Austin and Austin, 1987) and in human (Dryden and
Munro, 1989) usually caused by motile Aeromonads, particularly A. hydrphila,
A. sobria and A. caviae (Das et al., 2013).

Treatment of bacterial diseases in aquaculture with different herbs and
plant extracts consider a safe method when compared with antibiotics hazards
beside its potent antimicrobial properties (Pandey et al., 2012). Clove oil has
been reported to inhibit the growth of Gram positive and Gram negative
bacteria (Burt, 2004; Nanasombat and Lohasupthawee 2005; Chaieb et al.,
2009). Beside it has a potent invitro antibacterial activity against A. sobria
(Mansour et al., 2014). Application of clove oil in fish farms is safe, cheap, and
nontoxic to the fish and environment. Moreover, it does not require a
withdrawal period of 21 days for food fish (Weber et al., 2009).

Clinco-chemical analysis is a basic tool used in fish diseases diagnosis to
monitor the effect of therapeutic, nutritional, and environmental management
(Smith and Reynard, 1992) and so, this study was carried out to evaluate the
possible effects of clove oil as prophylactic measure on fish health, blood
chemistry and ability to antagonize Aeromonas sobria infection.

MATERIALS AND METHODS
Experimental fish:

A total number of 180 apparently healthy African catfish
(C. gariepinus) weighting 30 + 5 g, collected from Abbassa fish farm, Alsharkia
governorate, Egypt. Prior to the experiment, fish were stocked in aquaria of 40
x 80 x 50 cm with dechlorinated tap water and kept for adaptation to laboratory
conditions for 10 days at 28-30 °C using thermostatically controlled heaters
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providing adequate feed twice daily with diet contain not less than 30% crude
protein and continuous aeration. The experiment was conducted at the Fish
diseases and management Department laboratory of veterinary medicine,
Zagazig, Egypt.

Bacterial strain:

Stock culture of A. sobria used in this study was obtained from Fish
Diseases and Management Dept., Fac. of Vet. Med., Zagazig Univ. which was
isolated from internal organs of naturally-infected Oreochromis niloticus. The
isolates were cultured on a Typticase Soya Agar (TSA) at 24-25°C for 24 hours
and confirmed identification done using conventional tests specially, Gram
staining, motility and catalase tests. The bacterial strain was tested for f-
haemolytic activity on blood agar base, supplemented with 5% of sheep
erythrocytes to ensure its ability for induction of the disease.

Clove oil:

Clove oil was obtained from local market in Zagazig city, Egypt. Lethal
concentration dose (LCsp) of clove oil of African catfish C. gariepinus was
estimated by Mahboub (2011) as 26.5 ul/L. The used dose for prophylactic
treatment was 1/20 from LCsp as a bath for 2 weeks.

Experimental design:

Determination of the pathogenicity of A. sobria in C. gariepinus
(Experiment 1):

The challenge test applied through intraperitoneal (IP) inoculation to
know the efficacy of the pathogens in initiating the infection and monitoring the
mortality. After acclimatization for 10 days, 60 C. gariepinus were randomly
distributed into two groups as 10 fish per group with three replicates. The 1%
group (infected group) in which fish was IP injected with 0.2 ml of A. sobria
culture suspension with a concentration of 2.5x10® CFU.mI™. The 2" group
(control non infected group) in which fish IP inoculated with sterile phosphate
buffer saline (PBS). Experimented fishes kept for observation and daily
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mortalities monitoring for two weeks (Experimental period). Re-isolation of
inoculated bacteria was done by collecting samples from kidney, liver and
spleen of moribund and freshly dead experimentally infected C. gariepinus.

Efficiency of clove oil in combating the A. sobria infection in C. gariepinus
(Experiment 11):

One hundred and twenty C. gariepinus were used to elucidate the
efficiency of clove oil as prophylactic measure against A. sobria infection. Fish
were divided into four groups each group contain three replicates (10 fish per
replicate). 1* group was supplemented with clove oil by a dose of (1.3ul/L) as a
bath for 2 weeks then inoculated IP by a dose of 0.2 ml (2.5x10® CFU.ml™ of A.
sobria), fish kept for 1 week "observation period"; 2" group (infected non-
treated) in which fish inoculated IP with 0.2 ml (2.5x10® CFU.ml™ of A. sobria)
and acts as control positive; 3™ group (non-infected, non-treated), in which
fishes inoculated IP with sterile PBS. 4™ group (non-infected and treated with
clove oil) in which fish subjected to clove oil by a dose of (1.3ul/L) as a bath
for 2 weeks. The experimental period is 2 weeks during which all aquaria was
completely water change day after day and the dose of clove oil readjusted.

Blood samples:

Blood samples were collected at the end of experiment 11, then centrifuged
at 3000 rpm for 15 minutes to separate serum. Serum samples were then used to
evaluate aspartate aminotransferase (AST) and alanine amino transferase (ALT)
enzymes colorimetrically (Reitman and Frankel 1957; Breuer 1996). Serum
urea (Chaney and Marbach 1962), creatinine (Husdan and Rapoport 1968) and
cortisol levels (Foster and Dunn 1974) were also estimated. Moreover, Serum
immunoglobulin (IgM) concentrations were analyzed (Siwicki and Anderson
1993).

Tissue samples:

Small parts from liver (0.5gm) were collected at the end of experiment I,
and homogenated in ice by electrical homogenizer then centrifuged at 3000 rpm
for 15 minutes to separate homogenate that used to evaluate malondialdehyde
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(MDA) concentration as a lipid peroxidation marker (Ohkawa et al., 1979) and
reduced glutathione (GSH) content (Moron et al., 1979).

Statistical analysis

Data were analyzed using SPSS Statistics program, where the analysis of
variance (ANOVA) and Duncan's Multiple Range Test (Duncan, 1955) were
used to detect the differences between treatments (levels of significance are
expressed as P<0.05).

RESULTS AND DISCUSSION

Clinical and gross pathology of experimental challenged fish (Experiment
D:

Fish in Group 1 (infected tested fish) exhibited aggressive clinical signs
and gross lesions which begin after 12 hrs. post inoculation (PI) of A. sobria.
Fish began to die and the clinical signs begin to appear. Fish become
listlessness, aggregate to side of aquaria with no movement most time make
them easily to be catched. The external lesions could be summarized as severe
erythema and hemorrhages on skin, fins, operculum and around burbles in
addition to presence of greenish stain on the abdominal skin (Fig.1). With
dissection of freshly dead and moribund fish, we found friability and congestion
of all internal organs especially liver and gall bladder (Fig.2). At the end of the
3 day PI fish exhibited highest clinical infection and mortalities, which
reached up to 100% in the 1% group whereas no clinical signs or mortality were
observed in 2" group (control negative group).

The general septicemic lesions and high mortality manifested on
experimentally infected fish either internally or externally explain how is the
A.sobria was pathogenic to C. gariepinus by producing of cytotoxins that is
undergo induce the lesions. This result go hand with hand with that mentioned
by Janda and Abbott (2010); Omprakasam and Manohar (1991) who explained
the induction of skin lesions by Aeromonas spp. is due to cytotoxin produced by
this bacterium. Anyanwu et al. (2014) stated that higher percentage of fish with
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skin lesion in the A. sobria groups compared with other infected groups which
indicate that A. sobria had more damaging effects on fish skin.

High fish mortality observed in infected groups when compared with
other groups which prove that the A. sobria was pathogenic to the African
catfish C. gariepinus. This result coordinated with that of Austin and Austin
(2012); Anyanwu et al. (2014) who reported that the mortality due to
experimentally infected C. gariepinus may resulted from septicaemia/toxaemia
caused by the bacterium strain A. sobria. Also Noga (2010) suggested that the
mortality may be as a result of the alteration of homeostasis of the fish that
manifested as skin damage.

Efficacy of clove oil as prophylactic measure against A. sobria infection in
C. gariepinus (Experiment I1):

Our results cleared that, the mortality in the 1% group within 72 hrs. PI
which reached 20 %, however the 2" group showed about 100% mortalities, in
which all C. gariepinus died within 72 hrs. PI. Whereas the 3™ and 4™ groups
showed no mortalities. Results suggest the beneficial use of clove oil against A.
sobria infection in C. gariepinus, it may be due to that clove oil has potent
antimicrobial agents against bacterial infection as it has two major phynolic
components which are eugenol (2-methoxy-4-(2 propenyl) phenol) and eugenyl
acetate, these two compounds are responsible for the antibacterial activity of
clove oil as explained by Burt (2004).

Assessment of serum parameters and enzyme activities is considered
a confirmatory tool for the effect of clove oil as a prophylactic agent against the
A. sobria infection (Table 1). Serum analysis revealed that the using of clove oil
as prophylactic measure (1% group) relatively success to improve the levels of
hepatic reduced glutathione levels (GSH) and serum IgM and decrease the
serum levels of ALT, AST, urea, creatinine and serum cortisol levels with
decrease in the hepatic MDA when compared with 2" group (control positive)
but not reached to normal levels of control negative (3 group). The results may
be due to that clove oil enhance the general antioxidant status, immunological
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status, both liver and kidney functions by improving the serum levels of GSH,
MDA, IgM, ALT, AST, urea and creatinine specially in the 4™ group, but it
didn't have the power to face the deleterious effect of A. sobria and did not
completely protect fish against the infection. Contrary, the 2" group "control
positive™ in which the infection with A. sobria leads to increases in the ALT,
AST, serum urea, creatinine levels, serum cortisol levels and hepatic MDA
(marker for lipid peroxidation) levels; with decrease in the levels of hepatic
reduced glutathione levels (GSH) and serum IgM values.

The fish liver plays an important role in vital functions in basic
metabolism and it is the major organ of accumulation, biotransformation and
excretion of contaminants in fish (Figueiredo-Fernandes et al., 2006). The
measurement of suitable biomarkers in liver becomes useful and can give an
idea about the health state of fish. Among the biochemical profiles, liver
enzymes monitoring the liver status and has been proved to be a very useful
tool in liver toxicological studies (Osman et al., 2010). The transaminases, AST
and ALT are two key enzymes considered as a sensitive measure to evaluate
hepatocellular damage and some hepatic diseases (lbrahim and Mahmoud,
2005). So, in the present study, the increase in AST and ALT transaminases
might be attributed to tissue damage; particularly liver as a result of bacterial
infection.

CONCLUSION

It was confirmed that Aeromonas sobria were highly pathogenic and able
to induce infection as well as severe mortality in the experimentally infected
African catfish C. gariepinus. In addition, the use of essential oils as clove oil
Eugenia aromatic by a dose of 1.3ul/L as a prophylactic measure for 2 weeks
can help in combating and minimizing the A .sobria infection. Further studies
are recommended to clarify the effect of prolonged exposure to clove oil in
water or addition in diets on the fish resistance to A. sobria infection in African
catfish.
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Fig. 1. C. gariepinus experimentally infected I/P with A. sobria 12 hrs. post
inoculation showed erythema at base of operculum, mouth and
around burbles beside greenish coloration of abdominal skin.

Fig. 2. C. gariepinus experimentally infected with I/P A.sobria 12 hrs. post
inoculation showed enlarged friable gall bladder and kidney.
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Table 1. Serum parameters and enzyme activities of C.gariepinus in

experiment I1.

pa(rgarn(i:fers 1% group 2" group 3" group 4" group
ALT (1Uu/dl) 56.32+2.34°  86.37+3.22%  41.45+1.36° 40.23+2.21°
AST (1u/dl) 37.14+2.13°  56.24+2.95° 24.65+1.53° 23.84+1.21°
Hepatic GSH (ng/ml) 14.06£0.92°  8.46+0.23°  16.89+1.02°  17.2+1.06°
Hepatic MDA (nmol/l) 24.3+1.16° 32.31+2.14% 18.4+1.3° 19.1+1.93°
Serum Cortisol value (ug /ml) ~ 5.82+0.52°  9.23+0.27° 4.33£0.2° 4.21 £0.43°
Serum creatinine (mg/dl) 0.81%0.02° 1.85+0.08 0.46+0.03° 0.47£0.04°
Urea (mg/dl) 0.94+0.06°  1.72+¢0.02°  0.62+0.04°  0.6:0.03°
IgM value(ug /ml) 16.3240.21°  0.38+0.54°  22.42+0.09°  23.18+0.1°

Means * S.E in the same row carrying different superscript were significantly different (P<0.05).
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