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ABSTRACT 

Extract of six plant species that are available from local market in sharkia governorate, Cinnamon 
(Cinnamomum verum), Clove (Syzygium aromaticum), Thymus (Thymus  vulgrais), Nutmeg (Myristica 
fragrans), Rosemary (Rosmarinus officinalis) and Hibiscus (Hibiscus sabdariffa), were screened for 
antibacterial activity against ten isolates of pathogenic Clarias gariepinus which bacteria including Aeromonas 
spp, Pseudomonas spp, Vibrio spp, staphylococcus spp,. Clove extract showed strong inhibitory effect against 
all bacterial isolates, also Ciprofloxacin showed highly inhibition zone for all bacterial isolates. 

One hundred and fifty Nile catfish Clarias gariepinus were divided into five equal groups each  of  30 
fishs, 1st group was neither challenged nor treated as control group, but 2nd,3rd,4th and 5th groups were challenged 
with  Aeromonas sobria which predominant isolates, the 2nd group was challenged only while 3rd, 4th and 5th 
groups were treated with Ciprofloxacin, clove extract and Ciprofloxacin & clove extract combination, 
respectively. The antibacterial activity of antibiotic and extract in their therapeutic doses decrease the mortality 
rate as (20, 16 & 13%) respectively compared with non-medicated 2nd group which recorded 83%. 

Results confirmed significant (p≤ 0.05) improvement of productive performance parameter, increase in 
levels of liver function as well as significant (p≤ 0.05) while decrease in total protein, albumin, globulin and 
kidney function test in fish challenged with Aeromonas sobria and treated with Ciprofloxacin , clove extract 
compared with challenged non treated  fish, more ever the best significant (p≤ 0.05) were detected in 5th group 
treated with combination in comparison with those treated with single treated. 

 It could be concluded that, mixture of clove extract with Ciprofloxacin was effective for treatment of 
Aeromonas sobria infection of Clarias gariepinus. 
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Introduction 

The sharptooth catfish Clarias gariepinus was one of most important fresh water fishes in the River Nil in 
Egypt, It has a great economic importance, contributing about 17.5% of the total country. Catfish are an 
economically important group of fresh and brackish water fish worldwide and several species have been 
introduced in aquaculture Viveiros et al., (2000). Fish are susceptible to a wide variety of bacterial pathogens 
especially when fish are physiologically unbalanced or nutritionally deficient, or subjected to stressors, i.e. poor 
water quality and overstocking. Infectious disease are the main cause of economic losses in aquaculture industry 
which was negatively impacted by various pathogenic organisms, The majority of bacterial infections are 
caused by Gram-negative Aeromonas spp.,  Pseudomonas spp. and Vibrosis spp. considered to be the major 
bacterial problems facing the aquaculture industry which is negatively development causing mass mortalities, 
reduced production and low quality of aquatic organism, also were incorporated in severe out breaks among 
catfish Ashiru  et al., (2011). Motile Aeromonads isolated from the intestines from farm raised fresh water fish 
had been classified to species level on the morphological and physiological bases, grouping revealed that 61% 
was A . hydrophila, 30%  A. caviae, 7% A. sobria and 2% remained unidentified Hatha, et al ., (2005). 
Treatment of bacterial disease with antibiotic was generally necessary to curb the progressing and persistence of 
the disease particularly in vulnerable groups, such as the young elderly and immune compromised individuals 
Palu et al ., (2006).  Aeromonas spp and Pseudomonas spp are resistance to Erthromycin, Spectinomycin and 
profiles varied according to the source of strains Taylor, (2003). Many studies all over the world have been 
showed that natural Plants and their extracts have multi–antimicrobial Properties Boklari, (2009). Association 
of antibiotics and plant extracts showed synergistic antibacterial activity against antibiotic resistant bacteria 
Nascimento et al., (2000). 
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The present study was carried out to study the efficacy of ciprofloxacin & clove extract against Aeromonas 
sobria organism in Clarias gariepinus, in addition to the effect of them on some hematological parameters and 
liver and kidney functions.  
 
Material and Methods 
 
Microorganismis: 
 

Bacterial used in present study were isolated from Clarias gariepinus and identified according to Austin 
and Austin, (2007). 

  
Alcoholic extract Preparation 
                                                                                                  

Medicinal plants were collected  from local market in Sharkia governorate, Cinnamon (Cinnamomum  
verum), Clove (Syzygium  aromaticum), Thymus (Thymus vulgrais), Nutmeg (Myristica fragrans), Rosemary 
(Rosmarinus officinalis) and Hibiscus ( Hibiscus sabdariffa), plants were finely grinded to powder by using a 
blender, 50 grams of each plant material extract in soxhlet apparatus (Benha university) with 150ml of 95% 
ethanol at 60°C for 4 hours and liquid portion was evaporated under vacuum to give 100% concentration, the 
filtrates were kept at 4°C until use according to Soxhlet, (1879). 
    
In vitro   
Testing of antibiotic susceptibility 
 

All bacterial isolates were tested for their sensitivity to 7 antibiotics by the disc diffusion methods Bauer et 
al., (1966) included Ampicllin (Am, 10µg), Ciprofloxacin (Cip 5µg), Ceftriaxone (CRo 30µg), Erythromycin 
(E15µg), Norofloxacin (NoR10µg) , Spectinomycin (SPT 100µg), Gentamycin (CN 10µg). 

 
Antimicrobial assay of plant extracts 

 
The disc diffusion method was used as described by Nostro et al., (2000), Briefly, Mueller Hinton agar 

was supplemented with 0.01% tween 80 to enhance the solubilization of extract, 100µl of 18 hours old culture 
of each test organism was spread on the agar plate and left for 30 minutes to dry. Whitman paper was used for 
preparing disc of 6 mm diameters and sterilized by autoclaving, disc were deposited on top of the seeded 
Mueller-Hinton agar and 15µl (3 gm) of each extract was added on top of the disc, the plate was incubated at 37 
˚C for 24 hr, the antibacterial activity was expressed as the mean of inhibition diameter (mm) produced by plant 
extracts. Discs with 7mm no antibacterial activity, 7-12 mm moderately active and those with > 12 mm were 
considered as highly active Kawsar et al., (2008). 

 
In vivo   
      

To determine in vivo efficacy of ciprofloxacin and clove extract against  Aeromonas sobria infection, 
One hundred and fifty Nile catfish Clarias gariepinus were divided into five equal groups each of 30. They 
were kept in well aerated glass aquaria measuring 100 x 50 x 50 cm to be acclimatized on de chlorinated tap 
water for 15 days. 
Group 1: Fish were served as non-infected non treated (negative control).  
Group 2: Fish inoculated intra peritoneal (I/P) with 0.2 ml of 24 hrs broth culture of Aeromonas sobria 

(2.5x108) / ml and kept without medication (positive control). 
Group 3: Fish experimentally infected similarly and treated by therapeutic dose of ciprofloxacin (25mg /litter of 

water). 
Group 4: Fish experimentally infected similarly and treated by therapeutic dose of clove extract (13.25µ / L). 
Group 5: Fish experimentally infected similarly and treated by therapeutic dose of both ciprofloxacin & clove 

extract. 
 
Haematological studies 

  
 Blood samples were collected with EDTA as anticoagulant, from caudal veins of five fish from each 
group on 3rd, 7th and 14th days post administration of drug Total Erythrocyte & Leucocyte count were performed 
Natt and Herrick, (1952). 
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Biochemical analysis 
 

 Serum samples were collected from each group on 3rd, 7th and 14th post drug dosing and were used for 
determination of serum aspartate amino-s-transferase enzyme (AST) & alanine amino transferase enzyme 
(ALT) Reitman and Frankel, (1957), urea level Patton and Crouch (1977) and creatinine Henry (1974).  
 
Statistical analysis 
  
Data were analyzed using computerized SPSS. Result 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 signification probability levels of less than 0.05 were considered significant Snedecor and Cochran 
(1987). 
 
Results and Discussion  
 
Clinical signs: 
 Diseased fish showing clinical abnormalities such as stop feeding, loss of reflexes, unable to swim, 
ulcerated with haemorrhagic patches on different parts of body surface, reddish of mouth, fins were detached, 
also the skin was sloughed as showing in Fig. (1&2) , similar clinical signs and postmortem lesion were 
described by Ahmed and shoreit (2001), Akinyemi (2012). Also pale liver with necrosis as show in Fig. (3) 
Laith and Najiah (2013), reported that the diseased fish infected with Aeromonas hydrophila showed symptoms 
of increase respiration lethargy, skin lesions such as white discoloration, pale liver and gills or gall-bladder 
enlargement with the accumulation of yellowish fluiding the body cavity. 
 

 
 
 
Fig. 1. Shows reddish mouth of Clarias gariepinus infected with A. sobria 

 

 
 
Fig. 2. Shows skin lesions including ulceration  haemorrhagic  patches  of   Clarias   gariepinus infected    

with A. sobria                             
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Fig. 3.  Shows presence of liver enlargement with necrotic patches and planes in infected Clarias gariepinus 

with A. sobria   
 

Bacteriological examination 
 

Bacteriological examination of 160 diseased Clarias gariepinus revealed the isolation of (289) different 
bacterial isolates Table (1) Aeromonas sobria was found to represent the most predominate isolates from 
clinically diseased Clarias gariepinus in an incidence of 46.7 % , Aeromonas caviae 19.03% , Aeromonas  
veronii and Aeromonas  jandaei 8.6%, other bacteria were isolated in much lower number such as pseudomonas 
spp (p. fluorescens 2.07%,  p. aeruginosa 2.4 %), Vibrio spp (V. anguillarum 4.15%, V. alginolticus 4.5 %) and 
Staphylococcus spp (S. aureus 2.7%, S. epdermids 1.03%). As show in Table (1), most common isolated 
bacteria were Aeromonas sobria. This result in accordance with that reported by Somayah Awad (2011). 

  
Table 1. Shows percentage (%) of bacterial isolates from 160 naturally diseased Clarias gariepinus, it was calculated according to the 

total number of isolates. 
Percentage % Total Bacterial isolates 

46.7 135 A.sobria 
19.03 55 A. caviae  

8.6 25 A.jandaei  
8.6 25 A.veronii 

2.07 6 P.fluorescens 

2.4 7 P.aeruginosa  
2.7 8 S.aureus  

1.03 3 S.epidermidis 
4.5 13 V.alginolticus  

4.15 12 V.anguillarum 
 289 Total  

 
 
In-vitro activity  
Antimicrobial sensitivity 
  
 Fig (4) shows Aeromonas spp strong susbitable to ciprofloxacin, ceftriaxone, moderate susitable to 
Gentamycin, Norofloxacin but resistance to Ampicillin, Erythromycin, Spectomycin, this result agree with 
Ashiru et al., (2011) which reported that Aeromonas spp(A. sobria, A. caviae and A. hydrophila) were all highly 
sensitivity to ciprofloxacin in the case of Pseudomonasspp they were susbitable to ceftriaxone and moderate 
susbitable to ciprofloxacin but resistance to Ampicillin, Erythromycin, Spectomycin and Gentamycin our result 
nearly similar to that recorded by Rahman et al ., (2011) which found that the P. fluorescens show sensitivity to 
two antibiotics as streptomycin and Gentamycin. But most of isolates were found resistance to 
sulphamethoxazole, Erytromycin and cephradine. Vibrio spp were highly sensitive to ciprofloxacin, 
intermediated to Norrofloxacin and ceftriaxone and resistance to remaining antibiotic used Taghrid (2011) 
revealed that Vibriospp showed different sensitivity value with ciprofloxacin, Nalidixic acid 
sulphatrimethoprima but were resistance to penicillin, Staphylococcus spp susbitable to ciprofloxacin, 
ceftriaxone Gentamycin, Norofloxacin, also resistance to Erythromycin, Ampicllin From above result all strains 
were susceptible to ciprofloxacin.   
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Fig. 4. Shows the effect of different antibiotics in-vitro on different bacterial strains isolated from naturally 

diseased Clarias gariepinus, inhibition zone (mm).   
 
Sensitivity of bacterial isolates to plant extracts 
 

Fig. (5) shows that alcoholic clove (Syzygium  aromaticum) was the highest inhibitory activity in 
comparison with other plant extracts, also ethanolic cinnamon (Cinnamomum verum) extract showed good 
inhibitory activity against bacterial isolates, alcoholic extracts of Nutmeg (Myristica fragrans) and Hibiscus 
(Hibiscus sabdariffa) have intermediated inhibitory activity against bacterial isolates, but alcoholic extracts of 
Thymus (Thymus vulgrais) & Rosemary (Rosmarinus officinalis) have low inhibitory activity, this accordance 
with Ibtisam (2011) which found that clove extract was strongly inhibited growth of B.subtilis, P. areuginosa 
and C. albican, this due to that clove extract have eugenol compound which cause membrane disruption of 
bacteria.  
 

 
 
 
Fig. 5. Shows the effect of ethanolic extract of different medicinal plants in –vitro on different bacterial isolated 

from diseased Clarias gariepinus antibacterial effect of naturally plant extract determined by measuring 
inhibition zone by (mm).  
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In –vivo activity  
 

Our results revealed that experimentally infected Clarias graiepinus with Aeromonas sobria organism 
responded to the treatment with ciprofloxacin and clove extract, as the recorded clinical signs were declined 
after 3 days post treatment. The mortality started at the third day and reached 83% in the infected non treated 
group while the medicated group with therapeutic dose of ciprofloxacin & clove extract and both of them 
showed reduction in mortality rates (20 & 16 and 13%) respectively as show in Table (2) compared with 
infected non medicated group. The effect of ciprofloxacin and clove extract on pathogenicity of A. sobria 
experimentally infected Clarias gariepinus were recorded after two days of inoculation with A. sobria the 
infected fish showed some clinical signs manifested by sluggish movement, swimming near the water surface, 
progressive erosion all over the body, erythema at the base of fins and some fish showed ulcer formation. 
Treatment with ciprofloxacin (25 mg /littre of water) daily for 3 successive day, showed decline in clinical signs 
and mortality rate, this in agreement with Esam et al.,(2003) which study on comparative of some antibiotic on 
biochemical change in plasma of the sharptooth catfish Clarias gariepinus. In 4th group treatment with clove 
extract (13.25µ / L) as a bath for short time for one hour Abd ElGhany et al., (2009) lead the ulcer milder than 
in 2nd group till reach to the end of experimental period, were ameliorated than those in other Heba, (2011). 5th 
group lesions of such group were ameliorated than other groups. 

 
 Table 2. The effect of ciprofloxacin & clove extract on mortality (%) of experimentally infected Clarias gariepinus with A. sobria 

 

Hematological results   
 

The hematological studies in Table (3) shows highly significant decrease in red blood cells (RBCs) count 
and increase in white blood cells (WBCs) count in2nd group, the finding result corroborate to Thoria (2010) who 
mentioned that infected Clarias ariepinus with A. hydrophila resulted in significant decrease in total erythrocytic 
count haemoglobin concentration and significant increase in total leucocytic count on 1st,  7th and 14th days post 
treatment. The increase in total leucocytic count may be due to antigenic stimulation of the infection by bacterial 
infection. In 3rd group showed non-significant decrease in RBCs and significant increase in WBCs Shefaa 
(2009). In 4th group showed significant decrease in RBCs while increase in WBCs count, it accordance with 
Okey et al., (2013). Last group slightly significant decrease in RBCs and slightly increase in WBCs Abascal and 
Yarnell, (2002) studying the combining of herbs with antibiotics to reduce drug resistance acting synergistically 
with drugs to kill microbes. 
 
Table 3. The effect of Ciprofloxacin & Clove extract on Erythrocytic count (106 /mm) and Total Leucocytic count (103/mm) of clinically 

experimentally infected Clarias gariepinus with Aeromonas sobria microorganism. (M ± S. E) (n = 5). 
Total  Leucocytic count(103/mm)  Erythrocytic count  (106/mm)  

 
Group 

Time post treatment  Time post treatment  

3rd 
week 

2nd 
week 

1st 
week 

3rd 
week 

2nd 
week 

1st 
week 

 

24.69± 
0.27c 

24.67± 
0.52d 

22.82± 
0.72d 

1.90± 
0.35a 

2.06± 
0.44 

1.91± 
0.13a 

G1 non infected non treated (control) 

52.30± 
0.27a 

44.88± 
0.49a 

29.33± 
0.71a 

0.82± 
0.32ab 

0.81± 
0.36 

0.86± 
0.13a 

G2 infected and non treated  

26.55± 
0.27c 

32.23± 
0.52c 

27.91± 
0.71ab 

1.73± 
0.35ab 

1.44± 
0.44 

0.89± 
0.13b 

G3 infected and treated with ciprofloxacin 

28.39± 
0.27b 

34.98± 
0.52d 

26.36± 
0.71bc 

1.20± 
0.30b 

1.62± 
0.46 

0.93± 
0.13b 

G4 infected and treated with clove extract 

25.19± 
0.27c 

27.98± 
0.52c 

25.60± 
0.71c 

1.75± 
0.35ab 

1.34± 
0.82 

1.40± 
0.13a 

G5 infected and treated with ciprofloxacin & 
clove extract 

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

 
Biochemical Results 
 

In the present study it has been observed that administration of therapeutic dose of ciprofloxacin to 
infected fish in 3rd group induced significant increase in ALT & AST on 1st week and non- significant in 2nd & 
3rd week Fig. (6). That ciprofloxacin leads mild damage in hepatocyte, our finding were similar to those 
obtained by Rang and Dale (1993), and Shefaa (2009). Also it showed significant decrease in total protein, 
albumin and globulin at 1st and 2nd week Fig. (7) Rang and Dale (1993), and shefaa (2009). The protein gram 

Mortality % Number of dead fish  Total number  Fish  grouping  
0 0 30 G1 non infected non treated (control) 
83 25 30 G2 infected with A. sobria non treated  
20 6 30 G3 infected and treated with ciprofloxacin  
16 5 30 G4 infected and treated  with clove extract  
13 4 30 G5 infected and treated with ciprofloxacin & clove extract  
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showed non - significant changes at the 3rd week, non- significant increase in creatinine and urea at the end of 
experiment present in Fig. (8). 

 

 
 
Fig. 6. Shows the effect of ciprofloxacin & clove extract on serum AST (U/ml) and ALT (U/ml) of clinically 

healthy and experimentally infected Clarias gariepinus with A. sobria. (M ± S.E) (n= 5). 
 
4th group which treated with clove extract only showed significant increase in ALT & AST in 1st and 2nd week 
but in 3rd weeks showed non- significant increase as in Fig. (6), It also showed significant decrease in total 
protein, albumin  and  globulin in 1st and 2nd weeks, but in 3rd week  was showed highly significant decrease in 
total protein, albumin and globulin Fig. (7), this due to partial hydrolysis of protein, Velisek et al., (2005) 
suggest that it was a significant increase (p < 0.01) in blood plasma immediately after 10 min exposer of carp to 
clove oil, this increasing returned to normal after 24 hours Fig. (8) it showed non- significant increase in 
creatinine in 1st week, significant increase in 2nd and 3rd weeks, it also showed significant decrease in urea in 1st 
week and highly significant decrease in 2nd and 3rd weeks.This revealed due to focal areas of coagulative 
necrosis in the hemopsietic element, the glomeruli showed slightly shrunken glomerular this result  similar to 
these reported by Medhat and El-sayed (2013). 
 

 
 
 
Fig. 7. Shows the effect of ciprofloxacin & clove extract on serum of total protein,  albumin, globulin of 

clinically healthy and  experimentally infected Clarias gariepinus with Aeromonas sobria 
microorganism (M ± S.E) (n = 5).         
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Fig. 8. Shows the effect of ciprofloxacin & love extract on serum urea and creatinine of clinically healthy and 

experimentally infected Clarias gariepinus with A. sobria (M±S.E) (n= 5).  
 

5th group which treated with clove extract & ciprofloxacin showed significant increase In 1st week and non 
-significant in 2nd and 3rd week also showed significant decrease in total protein, albumin and globulin during 
experimental period ,it due to that liver showed intact parenchyma with slight congestion and few interstitial 
and portal lymphocytes infiltrations, it also showed highly significant decrease in urea in 1st & 2nd weeks, but 
non –significant result in 3rd week, and In creatinine showed significant increase at period of experiment due to 
focal vaculation in tubular epithelium and glomeruli appeared by percellular and really congested.   
 
Conclusion 
  

It may be suggested from the finding result that both clove extract and ciprofloxacin were have efficacy 
against bacteria isolated from Clarias gariepinus in both in-vivo & in-vitro laboratory experiment The use of 
herbal extracts is widely expected to become an alternative therapy in aquaculture as a prophylactic and to 
control fish diseases. 
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	4th group which treated with clove extract only showed significant increase in ALT & AST in 1st and 2nd week but in 3rd weeks showed non- significant increase as in Fig. (6), It also showed significant decrease in total protein, albumin  and  globulin in 1st and 2nd weeks, but in 3rd week  was showed highly significant decrease in total protein, albumin and globulin Fig. (7), this due to partial hydrolysis of protein, Velisek et al., (2005) suggest that it was a significant increase (p < 0.01) in blood plasma immediately after 10 min exposer of carp to clove oil, this increasing returned to normal after 24 hours Fig. (8) it showed non- significant increase in creatinine in 1st week, significant increase in 2nd and 3rd weeks, it also showed significant decrease in urea in 1st week and highly significant decrease in 2nd and 3rd weeks.This revealed due to focal areas of coagulative necrosis in the hemopsietic element, the glomeruli showed slightly shrunken glomerular this result  similar to these reported by Medhat and El-sayed (2013).
	5th group which treated with clove extract & ciprofloxacin showed significant increase In 1st week and non -significant in 2nd and 3rd week also showed significant decrease in total protein, albumin and globulin during experimental period ,it due to that liver showed intact parenchyma with slight congestion and few interstitial and portal lymphocytes infiltrations, it also showed highly significant decrease in urea in 1st & 2nd weeks, but non –significant result in 3rd week, and In creatinine showed significant increase at period of experiment due to focal vaculation in tubular epithelium and glomeruli appeared by percellular and really congested.  

