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ABSTRACT

The antibacterial activities of amoxicillin and florfenicol were investigated both in-vitro
and in-vivo against Aeromonas hydrophila in Clarias Lazera . The obtained results indicated that
the two drugs were effective in vitro against microorganism. The antibacterial activity of these
drugs in their therapeutic doses decreased the mortatity rate (%) and pathogenic clinical signs
compared to that of infected non medicated group. The estimated hematological parameters
showed that both amoxicillin and florfenicol caused a slight decrease in RBCs, WBCs counts,
Hb, and PCV % and all these changes were reversible and returmed back to the normal range
within 7 days post treatment . The effects of these drugs on the estimated biochemical
parameters showed that, amoxicillin and florfenicol induced non significant changes in the most
of biochemical parameters (AST, urea and creatinine) compared to the control group., While
significant changes were recorded between amoxicillin and florfenicol treated group and that

infected non treated one .

INTRODUCTION

Fish is often the cheapest source of animal
protein and 1s, therefore, important in the diets
of the lowest income groups (I). Qutbreaks of
disease have become a critical factor which
has hampered the development of aquaculture
in many countries. Bacterial diseases are a
major problem in aquaculture and account for
significant losses of fish among these vartous
disease agents. The Gram-negative bacteria,
Aeromonas species are commonly found in a
wide range of aquatic environments including
fish ponds and it 1s the causative agent. of
motile aeromonas infection (MAI), which
occur in a wide variety of freshwater {ish
species. Aeromonas hydrophila and other
motile aeromonads are among the most
common bacteria in  freshwater habitats
throughout the world, and these bacteria
frequently cause disease among fish (2).

Amoxicillin 1s a semi-synthetic penicillin of
a broad spectrum antibacterial activity. It has
been licensed in the UK for use in fish therapy

(3).

In late 2005, florfenicol was made available
to producers as a veterinary feed directive
(VFD) drug . a relatively new category
established by the FDA to more closely

control new therapeutic products, primarily
antimicrobials, and their use in food animals

().

Recently, attention has been focused on
residues in food fish, the risk of developing

resistant  pathogens, and  environmental
bioaccumulation .Morover, other deleterious
effects, such as immunosuppression,

nephrotoxicity, and growth retardation have
been associated with the use of drugs in aquatic
organisms (5).

The present study was conducted 1o throw
the light on the efficacy of amoxicillin and
florfenicol against Aeromonas hydrophila
organism in Clarias lazera. In addition to the
effect of the drugs on some haematological
parameters and liver and kidney functions .

MATERIALS AND METHODS
Materials
Antibacterial agents

(1) Amoxicillin: E-mox® is available in vials
containing 500 mg or 1 gm amoxicillin as the
sodium salt obtaind  from  Eipico
Pharmaceutical Co., Egypt.

(2) Florfenicol : Floricol® each mil contains
100 mg of {lorfenicol obtained {rom Pharma

Swede ~-EGYPT
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Tested organisms
1.Aeromonas hydrophila: 1t was obtained from
Animal Health Research Institute .Dokky,
Cairo
Fish
A total number of 130 apparently healthy
cathish (Clarias lazera) were employed for this
study. They were obtained from a private fish
farm in Sharkia governorate with average body
weight of 200 gm. Fish were acciimatized for
2 weeks before beginning of experiiment.

Media

Nurrient broth; Nutrient agar for bacterial
growth: Muller —Henton agar for sensitivity
fest .

Chemicals used for hematological studies

Heparin,Methanol, Giemsa stain, Natt &
Herrik's solution and Hydrochloric acid (1O
N)

Kits for serum biochemical analysis: kits
used for determination of serum transaminases
(AST&ALT) |, urea and creatinine levels were
supplicd by biomerteux, France.

Methods

I. Efficacy of amoxicillin and florfenicol
against Aeromonas hydrophila infection
in {catfish)

a. In-vitro: -Sensitivity test {disc diffusion
method )

The im-wvicro antibacterial  cffect  of
amoxicillin and florfenicol against Aeromonas
hvdrophila was carried out using disc diffusion
methcd (6). The technique was standardized
by the National Committee for Clinical
Labeoratory Standards (7)

b. In Vivo
To determine the r-vive efficacy  of
amoxicillin and florfenicol against Aeromonas
Invdropiila infection, One hundred and fifty Nile
catfish /Clarias lazera) were divided into six
equal groups each of 25. They were kept in a
well acrated glass aquaria measuring 100 x 50 x
50 cm to be acclimatized on dechlorinated tap
water for 15 days.
¢ Group 1. fish were served as non infected
non treated (negative control).
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+ Group 2: normal fish treated with therapeutic
dose of amoxicillin (80 mg/kg b.wt ) in feed
for 10 successive days(3).

+ Group 3: normal fish treated with therapeutic
dose of florfenicol (10 mg/kg b.wt) in feed
for 10 successive days (8).

¢ Group 4: fish inoculated intraperitoneally
{I/P)y with 0.2 mi of 24 hrs broth cultures of
Aeromonas hydrophila (2.5x10° / ml) and
kept without medication (positive control).

¢ Group 5: fish experimentally infected
similarly, and treated with therapeutic dose
of amoxicillin

¢ Group 6: fish experimentally infected
similarly, and treated with therapeutic dose
of florfenicol.

11-Haematological studies

Blood samples were collected with EDTA us
anticoagulant, from caudal veins of five fish
from each group on lIst, 7th, and 14th days post
admimistration of the drug.

Total erythrocytic and leucocytic counts were
performed (9), Heamoglobin concentration was
(10), while packed cell volume % was
determined (171} .

111 . Biochemical analysis

Serum samples were collected from each
group on lIst , 7th and [4th days post drug
dosing and were used for determination of serum
AST& ALT (12),urea level (13) and creatinine
(14).

Statistical analysis

Data were analyzed using computerized
SPSS. Results of the biochemical estimations
were reported as mean + S.E. The total variation
was analyzed using one-way analysis of
variance {ANOVA) Duncan test was used for
determining significance, probability levels of
less than 0.05 were considered significant (15).

RESULTS AND DISCUSSION
In-vitro activity

1. In-vitro sensitivity test of A.Aydophila strain
agamst amoxicillin and florfenicol using
agar disc diffusion method showed that
A vdophila was susceptible to the tested
drugs with clear zone of inhibition (Tuble
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). Sensitivity studies of A. hvdrophila
isolates against florfenicol indicated its
high sensitivity to florfenicol. This result is
similar to which showed that A. hydrophila
was sensitive to florfenicol in vizro (16,17}..

Scnsttivity of A, hydrophila 150late against
amoxicillin indicated that the microorganism
was sensitive to amoxicillin, these results were
parallel to that previously reported that A
hydrophila isolated f{rom diseased fish was
sensitive to amoxicillin (18,19).

In vivo activity
1. Mortality (%)

Our results revealed that cxperimentally
infected catfish with A. hydrophila organism
responded to the treatment with amoxicillin
and florfenicol, as the recorded clinical signs
were declined after 5 days post treatment .

The mortality started at the third day and
reached 80% in the infected non treated group
while the medicated groups with rtherapeutic
dose of amoxicillin and florfenicol showed
reduction 1n mortality rates (16 and 12%
respectively), compared to ron medicated group.
(Table 2).

Table 1. Sensitivity test for amoxicillin and
florfenicol against A. hydrophila.
Diameter of
Drug inhibition zones | Interpretation

(mm) l

Amoxicillin 18 Susceptible
(30mg) |

Florfenicot 22 | Susceptible
(30mg) |

Table 2. The effect of amoxicillin and florfenicol on
mortality (%) of experimentally infected

Clarias lazerga inoculated with A,
hydrophila .
. . Total Nufnber Mortaiity
Fish grouping of dead
number f {%0)
ish
Control { non
infected non | 25 | 0 1%
reaied) | | :
Infected non treated) 25 1 20 | 80 % |
Infected treated - ) ‘ o
with Amoxicillin | 2> R
Infected treated i .
0 3 24
with Florfenicol 25 ) i L2
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2. Pathogensity

The effect of amoxicillin and florfenicol on
pathogencity of A. hydrophila
experimentally infected Clarias Lazera.

Two days after inoculation of A. Avdrophila
the mfected {ish showed some clinical signs
manifested by sluggish movement, swimming
near the water surface, progressive erosion
allover the body, erythema at the base of the fins
and some fish showed ulcer formation .

Treatment with amoxicillin {80 mg/kg in
feed) daily for 10 successive days showed
decline in clinical signs and mortality rate.
Amoxicillin - was  effective for controlling
Streprococcus imiae infection in blue tilapia
(20,21). Amoxicillin at 10, 30 and 80 mg
significantly increased the survival of S. iniae
infected tilapia to 45, 75 and 938 %
respectively, compared to 3.8 % In the positive
control and the survival rate was significantly
higher in the 80 mg treatment (93.8 %) than the
10 mg treatment (45 %),

Treatment with flotfenicol at dose 10 mg / kg
feed for 10 days was effective and increased
survival of fish rthat have been challenged with
Aeromonas hydrophila and in turn decrease
mortalities. Florfenicol succeeded in controlling
Aeromonas Salmonicida infections in Atlantic
salmon(22), and effective for the control of
mortality in catfish due to enteric scpticermia
(23).

Hematological results

In the current work, admintstration of
amoxicillin in therapeutic dose to non infected
fish induce non significant decrease in total
erythrocyuc count and packed cell volume while
it showed significant decrease in haemoglobin
and total leucocytic count on 1% day post
treatment compared with non infected group.
The haematological parameters were decreased
following administration of amoxicillin for five
consecutive days in recommended therapeutic
dose in broiles chicks (24,25,

Our results showed that florfenicol caused
slight decrease 1n all hematologicual parameters
manifested by decrease in RBCs count, Hb and
PCV volume. This effect may be attributed to
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depresston of florfenicol on mitochendrial
synthesis of protein in bone marrow. Inhibition
of mitochondrial protein synthesis ultimately
disrupts  mitochondrial  function,  cellular
function and cellular proliferation (26).

Biochemical results

In the present study it has been observed
that administration of therapeutic dose of
amoxicillin and florfenicol to non mfected fish
induced significant increase in ALT on [* day
and non significant increase in AST. These
findings were supported by the
histopathological alteration of hepatic tissue.

Some aiterations in laboratory
determination may be observed specially in
ALT and AST which may be elevated
following amoxicillin and penicillin therapy
(27). Also it has been reccorded that [-
Lactamines cephalosporin  cefoperazone in
therapeutic dose in rabbits evoked a significant
elevation of aspartate aminotransferase (AST),
alanine aminotransferase (ALT) and that the
drug did not affect the level of alkaline
phosphatase (28).

a0

Florfenicol had no adverse effects on liver
functions indicating that the drug is safe at the
therapeutic dose (29-31).

The effect of amoxicillin and florfenicol on
urea and creatinin was studied in cat fish. The
results indicated that there were non
significant increase in urea and creatinine
levels in both amoxicillin and florfenicol
treated groups when compared to control
value. These results are supported the results
reported before und showed that florfenicol
produced shlight elevation in both urea and
creatinine levels in fish (32).

On the other hand, fish infected with
A.hvdrophila and treated with amoxicillin and
florfenicol showed a moderate significant
improvement in serumn urea and creatinine levels
when compared with infected non treated group.

It could be concluded that florfenicol was
more effective in both in vitro and in vivo
than amoxicillin .

Table 3. The effect of amoxicillin and florfenicol on erythrocytic count ( 10° / mm ) of clinically healthy and
experimentally infected Clarias Lazera with Aeromonas hydrophila microorganism. (M=8.E ) (n=5 ).

Group Erythrocytic count ( 10°/ mm )

1* day : 7" day 14" day
G1 Non infected non treated (control) 2.60=0.09a 2.69+0.06a 2.70£0.07a
G2 Non infected treated with amoxicillin 2.56+0.09a 2.62+0.05ab 2.58+0.04a
G3Non infected treated with florfenicol 2.14+0.10 be 2.47+0.07ab 2.53+0.05a
(G4 Infected non treated 1.582+0.18d 1.62+0.12¢ 1.6420.12b
G5 Infected treated with amoxicilhin 2.42x0.08ab 2.45+0.04b 2.57+0.03a
Go6 Infected treated with florfenicol 198013 ¢ 2.45+0.05b 2.53+0.07a

Different letters at the same column means that there was a significant change at p<0.05 .

Table 4. The effect of amoxicillin and florfenicol on total leucocytic count { 10°/ mm® ) of clinically healthy
and experimentally infected Clarias lazera with Aeromonas hydrophila. ( M=S.E) ( n=5).

Group Days post treatment
1% day 7™ day 14" day
Gl{controly Non infected non treated 15.30+0.27c | 15.10=0.34b 15.40+0.22b
G2 Non infected treated with amoxicillin 11.7520.51d 15.03+0.36b 15.36=0. 40b
(G3Non infacted treated with florfenicol 10.08x0.33e 13.66+£0.15¢ 16.00£0.38ab
G4 Infected non treated 19.77£0.39 & 20.04+0 38a 16.76+0.38a
G5 Intected treated with amoxicillin 17.23+094b 15.70z0.35b 16.09+0.33ab
G6 Infected treated with florfenicol 20.03x0.13 a 15.75£0.22b 13.98+0.07c

Different letters at the same column means that there was a significant change at p<0.05 .
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Table 5. The effect of amoxicillin and florfenicol on total Hb {(gm / dl) of clinically
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healthy and

experimentally infected Clarias lazera with Aeromonas hydrophila microorganism. (M+8.E) (n=5).

- Days post ireatment
Group 1 day L 7" day 14" day
G1Non infected non treated (control) 10.80+0.25a 10.58+0.30a 11.14+0.16a
G2Non infected treated with amoxicillin.__ | 9.60+0.29b 9.60+0.30ab 10.54+0.24ab
G3Non infected treated with florfenicol 8. 7220.25 he 9.11x036b | 10.1220.19b
G4 Infected non treated I 7.80+0.46¢ 7.40+0.43¢ 8.00=0.35¢
| G5 Infected treated with amoxicillin 9.20x0.46b | 9.60+0.35ab 10.20+0 25b
G6 Infected treated with florfenicol | 950+035b | 9.50+036b | 9.70+0.33b |

Different letters at the same column means that there was a significant change at p<0.05
Table 6. The effect of amoxicillin and florfenicol on total PCV % of clinically healthy and experimentally

infected Clarias lazera with Aeromonas hydrophila microorganism. (M=8.E) (n=5).
|

Grou Days post treatment
P ] Tday

14" (fliay

G| Non infected non treated (control) il 30.00=137a | 30.04+1.88a 28.90+1 88a
G2Non infected treated with amoxicillin T 29.20=x.66a 29.40+0.87a 28.40x1. 56a
G3Non infected treated with {lorfemcol ] 29.20+1.224 28.830+0.74a 28.70+1.20a

G4 Infected non treated 21.00x£) 87b 21.2020.58h 23.00+2.26b
G5 Infected treated with amoxicillin 28.00x1 464 1 2840+2.71a 28.90+1.28a
G0 Infected treated with florfenicol 24.40£132b | 28.60+0.67a 28.91x1.15a

Different letters at the same column means that there was a significant change at p<0.05 .

Table 7. The effect of amoxicillin and florfenicol on serum AST (U/ml) and ALT {U/ml) of clinically healthy

and experimentally infected Clarias lazera with A. hydrophila . {M = §.E) (n = 5).

Group Day post treatment

AST

7%day 14%day
ALT AST ALT AST ALT

Glicontrol) | j

Noninfected |219.60+30.7b | 17.36+0.46e | 222.60228.5b| 19.60=1.28¢c 1221.20429.2b
non treated

21.20=1.39b

(G2 Non
infected
treated with
amoxicillin

216.8+32 5b 126.20x4.02ab; 219.6+30.8b | 27.41x1.75b | 218.60+28.9b

21.94+3.05b

nfected a0 4095 3ab | 30,6621 36a | 227.8530.5b 23,6221 73be | 220.6+33b
treated with

florfenicol

20.87+0.99b

G4 Infected

356.6+40.5a |31.14x1.77ab
non treated

411=354a | 36.40=092a | 447+26.5a

G5 Infected ‘

treated with | 268.4+33 4ab 28.001*3.48&1]31 231.2+19.4b
|
!
|

22.03=2.01be | 240+19.5b

| amoxiciilin

G6 Infected i
treated with | 300+25 3ab <29.27i1.82'<1b‘ 231.2+19.4b ;22.26+2 36bc [ 230.60+23.2b
fiorfenicol | ;

- ! ‘

42.60+3.73a

20.05+1.67b

20030£1.52b

Different letters at the same column means that there was a significant change at P <

005
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Table 8. The effect of amoxicillin and florfenicol on serum urea and creatinine of clinically healthy
and experimentally infected Clarias lazera with A. hydrophila. (M +S.E} (n=5)

ﬁ[ Day post treatment
Group 1™ day [ 7" day 14" day

Urea (mg/dl) Creatinine Urea Creatinine Urea Creatinine

1 (mg/d) | (mg/dl) | (mg/dh) | (mg/dh) | (mg/d)
nGoln(tLr?:[[:cjll) on infec ed—l 1.600.17¢ 10.431-0.02& {1.60+0.17b 0.42+0.02a | 1.64+0.19b | 0.44+0.03a

2 Non infec B 1
G2 Non infected 0.1350.14 be| 0.40£0.03a | 1.72£0.24b | 0.4150.01a | 1.8820.05b | 0,430,074
amoxicillinl treated |
Non infect

gg’rf\ei:;lﬂ;‘f’e‘:&fﬂi 12.1&0.171}(; 0.5120.04a | 1.86+0.19b | 0.44+0.05a | 1.580.14b |0.42+0.03a
G4 Infected non treated | 3.22+0.31a |0.5920.03b | 3.48=0.23a [0.54+0. 02a(3.56+0.39a [0.51+0.03a
,ﬁiisfjmd amoxicillin 15 o6 35he | 0.4820.05a |2.000.15b | 0.42+0.04a | 1.7220.1 b | 0.420.05a
S;II:LM"C' florfenicol 5 15 35y, ().48+0.O4a{1.837:0.0913 0.4340.0%a |1.68+0.11b10.42+0.034

Different letters at the same column means that there was a significant change at P <0.05
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