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  ABSTRACT    
 

A total of 18 aqueous, methanolic and ethanolic extracts of 6 plant species that are 

collected from local environments of Lattakia- Syria were screened for antibacterial 

activity against three species of bacterium Aeromonas pathogenic to common carp 

(Cyprinus carpio). The three species Aeromonas hydrophila, A. caviae and A. sobria were 

isolated from infected carp in freshwater fish farm located in Dam 16 Tishreen in Lattakia. 

It was showed that all plant extracts exhibit different degrees of activity against tested 

bacteria. All bacterial strains in the present study were highly sensitive to all extracts of  

garlic (Allium sativum (L.), thyme (Thymus vulgaris L), and onion (Allium cepa L). 

Moderate activity of aqueous but not alcoholic extracts of water mint (Menthe aquatic L) 

were observed against tested bacteria. In contrary, alcoholic extracts of eucalyptus 

(Eucalyptus globules) and sage (Salvia officinalis) exhibited moderate activity while the 

aqueous ones were weak. In general, isolates of both species A. caviae and A. sobria were 

more sensitive to the studied extracts when compared with A. hydrophila. Minimum 

inhibitory concentration (MIC) was determined for three of the studied plants. The MIC 

values of plant extracts against tested bacteria ranged from 1.0 to 10 mg/ml for garlic, 2.0 

to 15 mg/ml for onion and 13 to 25mg/ml for thyme extracts.  

 

Key words: Aeromonas, carp, antibacterial, extract, garlic, onion, thyme, sage, watermint, 

eucalyptus.   
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(3122/  6/  33قبل لمنشر في  . 3122/  5/  7تاريخ الإيداع )  
 

   ممخّص 
 

نباتية جمعت من أنواع  6يتانولية تعود إلى إخلاصة مائية و ميتانولية و  81 درست الخواص الضد جرثومية ل
العامل الممرض لسمك الكارب الشائع.  لأيروموناسلجرثوم اتجاه ثلاثة أنواع  سوريا -البيئات المحمية في اللاذقية

كارب أسماك  من A. sobriaو  A. caviaeو  Aeromonas hydrophilaالأنواع الثلاثة للأيروموناس عزلت 
أظهرت كل الخلاصات درجات مختمفة من الفعالية اللاذقية(.  -تشرين 86مزرعة سمكية مائية عذبة )سد  فيمصابة 

عمى حين البصل. خلاصات الثوم و الزعتر الشائع و لتجاه الجراثيم المختبرة. كانت كل السلالات المدروسة حساسة جداً 
فعالية متوسطة لمخلاصات المائية لمنعناع المائي تجاه الجراثيم المختبرة و لكن ليس لمخلاصات الكحولية لو.  رتأظه

الخلاصات  عمى حينعمى العكس فإن الخلاصات الكحولية لمكينا )أوكاليبتوس( و المريمية أظهرت فعالية متوسطة 
هما أكثر حساسية يكم  A. sobria و  A. caviaeوعين سلالات النكانت المائية كانت ضعيفة الفعالية. بشكل عام, 

من النباتات  ةحدد التركيز المثبط الأصغري لثلاث .A. hydrophilaت بالنوع يسلمخلاصات المدروسة إذا ما ق
ممغ/مل  10 و 1.0  بينالمدروسة. راوحت قيم التركيز المثبط الأصغري لمخلاصات النباتية تجاه الجراثيم المدروسة 

 ممغ/مل لخلاصات الزعتر. 25 و 13ن بيممغ/مل لخلاصات  البصل, و  15 و  2.0نوبيلخلاصات الثوم, 
 

 .نعناع مائي, كينارمية, يزعتر, م, بصل, ثوم, خلاصة, ضد جرثوميكارب, الأيروموناس,  :يةالكممات المفتاح
 

 

 
 

Introduction.  

                                                           
*
 سورية.–اللاذقية -تشرينجامعة أستاذ مساعد, قسم عمم النبات, كمية العموم ,  
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At the present time, the increasing demand for fish, and other aquatic food organisms 

is the main factor behind growing aquatic animal husbandry or aquaculture (Naylor and 

Burke, 2005). By 2015, and according to the Food and Agriculture Organization (FAO), 

aquaculture is predicted to account for 39% of total global seafood production by weight 

(FAO, 2005). 

Common carp (Cyprinus carpio ) or what so called ornamental fish together with 

other carp species in family of Cyprinids are considered as the most freshwater cultured 

fish worldwide. It was estimated, in 1989, that the world aquaculture production of 

common carp alone reached 9.87.10
5
 metric tons, representing 13.5% of Cyprinids 

production. Moreover, the production of Cyprinids reached more than 5 million metric 

tons, representing more than 74.6% of the freshwater global finfish production in the same 

above year (Kestemont, 1995).  

However, the intensive and wide culturing of fish has paralleled with the emergence 

of microbial diseases. There is growing concern about increased fish disease as critical 

factor influencing aquaculture and leading cause of economic losses. 
Although fish can be affected by a number of other diseases like erythrodermatitis, 

enteric redmouth disease and epizootic ulcerative syndrome, hemorrhagic septicemias 

caused by Aeromonas hydrophila is still the most important because of its wide 

distribution and outcomes (Jeney and Jeney, 1995;Thune et al., 1993; Grizzle and 

Kirya, 1993).  

For decades, antimicrobial agents have become an urgent need to control such fish 

diseases. However, overuse of antimicrobials in aquaculture systems either 

chemotherapeutically to treat fish diseases or as medicated feeds have led to the 

development of drug resistant bacteria and occurrence of multiple antibiotic resistance 

among different types of bacteria (McPherson et al., 1991; Alderman and Hastings, 

1998). Depending on the mechanism the antimicrobial resistance is developed by, plasmid 

resistance can be transferred horizontally to the same or different species. Resistance 

acquired by chromosome mutations, however, can only be passed vertically within the 

same species. Irrespective of mechanism, resistance can be transferred to pathogenic 

bacteria leading to reduced efficacy of antibiotic in treatment of diseases caused by 

resistant pathogens either clinical for human or subclinical for animal. In the same context, 

it has been found that most of drug-resistant strains of A. hydrophila isolated from farmed 

carp have transferable R-plasmids (Akashi and Aoki, 1986). Having A. hydrophila 

possesses two to nine plasmids (Ansary et al., 1992), the spread of drug resistance among 

Aeromonas spp. is of concern because of the role played by these bacteria in human beings 

as emergent pathogens (Chang and Bolton, 1987; Ansary et al., 1992). On the other 

hand, there are environmental effects as consequence of the intensive usage of 

antimicrobials in aquaculture mainly as medicated feed. These effects can be summarized 

by the fact of accumulation of drugs residues and their metabolites in aquatic systems and 

their influence on aquatic indigenous bacteria by extended exposure for those chemicals 

(Petersen et al., 2002). Moreover, antimicrobial residues may also accumulate in the flesh 

of fish and subsequently in human tissues as final consumers (Witte et al, 1999; 

Alderman and Hastings, 1998).  

Due to the reasons above, several attempts have been made to develop alternative 

medicines against pathogens that infect fish and other aquaculture animals. It has been 

proven earlier that the phytomedicines may serve as effectively therapeutic agents against 

antimicrobial resistant bacteria (Cowan, 1999). Hence, herbal products are of great interest 

as a promising source to control disease problems in fish culture. Many studies have 
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documented the potency of different herbs or plants to inhibit or kill fish pathogenic 

bacteria including Aeromonas spp. (Sudagar and Abasali, 2010; Aboud, 2010; Turker et 

al., 2009; Direkbusarakom, 2004; Muniruzzaman and Chowdhury, 2004; Bansemir et 

al., 2006; Dubber and Harder, 2008). In comparison, medicinal plants to be used as 

alternative therapeutic agents have many advantages over synthetic chemotherapeutics. 

Besides their advantages such as minimized side effects and cheaper source, the plant 

medicinal agents are natural substances that do not threat fish health, human health or the 

environment (Gabor et al 2010; Punitha et al., 2008). 

 

Aim of the study.  
This research was designed according to extensive search and survey of the most 

medical plants that are expected to be bioactive and have antibacterial properties 

worldwide. Therefore, native representatives of some such plants were included in the 

study whereas ineffective ones were excluded. The aim of the present study was to 

investigate antibacterial effects of aqueous and alcoholic extracts of some medical plants 

against fish bacterial pathogens in order to find alternative drugs for treating of bacterial 

infection of common carp. Consequently, the following study investigated the possibility 

of use some of medicinal plants as phytoadditive in carp farm exploiting the availability 

and low coast of all the plants used in the study in local environments and markets all 

times throughout a year.  

 

Material and methods. 
Plant collection and extraction: Fresh samples of five different medicinal plants 

were collected from various regions of Lattakia- Syria during years 2008-2009. 

Nomenclature of plants collected, common names and parts used are shown in Table 1. 

Sufficient quantities of collected plants were oven dried at 40°C and fine grounded. 

Aqueous, ethanolic and  methanolic extractions were made. For aqueous extraction, 25 

grams from powdered plant sample were macerated in 250 ml of distilled water at room 

temperature for ten days, filtered using Watman No. 2 filter paper under vacuum. For 

alcoholic extractions, 25 grams of plant sample were extracted with 50 ml of 80% 

methanol and ethanol at 60°C for 24 hours and evaporated under vacuum. All extracts 

were allowed to dry in vacuum and weighed. Final concentration of 100 mg/ml of an 

extract in distilled water was obtained for tests of antibacterial assay. All tests were carried 

in laboratories of department of botany in the faculty of science- Tishreen University. 

 
Table 1: The studied medicinal plants, their classification and nomenclature, common names, and 

parts used for extraction. 

 

Common name Scientific name Part used 

Eucalyptus Eucalyptus globules Leaves 

Garlic Allium sativum. Rhizome 

Onion Allium cepa Rhizome 

Sage Salvia officinalis Leaves 

Thyme Thymus vulgaris Leaves 

Water Mint Mentha aquatica Leaves 

 

Bacterial strains and antibacterial screening:  
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The bacterial species used were: Aeromonas hydrophila, Aeromonas caviae and 

Aeromonas sobria. All bacterial isolates were isolated from infected carp fish (common 

carp- Cyprinus carpio) farmed in Dam of 16 Tishreen- Lattakia during the period 2007-

2008. These three pathogenic species belonged to genus Aeromonas are causative agents of 

septicemia and other diseases in carp fish (Cipriano, 2001). By definition, they are short, 

gram-negative, motile bacilli with a single flagellum that fermented glucose with or 

without the production of gas (Brenner et al., 2005).  

The antibacterial activity of the plant extracts was determined by modified agar well 

diffusion method (Owais et al., 2005). Pure culture of each bacterial isolates was grown in 

sterile Tryptic Soy Agar (TSA) and incubated for 18-24 hours at 37°C. Several colonies 

grown on TSA were suspended in 5 ml of Mueller–Hinton broth and the density of this 

suspension was adjusted to be 1.5 x 10
8
 cells/ ml (0.5 McFarland standards). Mueller 

Hinton agar plates were inoculated with a bacterial suspension by using sterile cotton 

swabs. Wells of 5mm diameter were punched in the agar and filled with 40μl of 100 mg/ml 

of a plant extract for each. Sterilized distilled water was used as negative control. Five 

different antibiotics were also used for positive control. The antibiotics and their 

concentrations were ciprofloxacin (5μg), cefixime (5μg), lincomycin (15μg), neomycin 

(30μg) and trimethoprim- sulphamethoxazole (25μg). Results were recorded by 

determining the diameter of inhibition zones after incubation for 24 h at 37°C.  

Result of Antibacterial activity was categorized as follows: (-), no inhibition; (+), 

inhibition zone (IZ): 10 – 15 mm; (++), IZ:16 – 20 mm; (+++), IZ:21 – 25 mm; (++++), 

IZ: > 25 mm.  

Minimum Inhibitory Concentration (MIC) value determination. Minimum 

inhibitory concentrations (MIC) of extracts that showed high antibacterial activity in 

aqueous phase (i.e.: garlic, onion, and thyme) were determined by agar dilution method 

(NCCLS, 1997). Stock concentration of the plant extract was prepared by using sterilized 

distilled water in the ratio of 1:1 which was then diluted with equal volume of sterilized 

saline (0.9% sodium chloride, pH 7.0). Serial dilutions of each extract were prepared; one 

ml of each dilution was well mixed with 9 ml of molten sterilized Muller Hinton agar 

(around 45ᵒ C) and poured into Petri dishes. After solidification, each plate was overlaid 

with 0.5 ml of a test bacterial suspension that was pre cultured on Muller Hinton broth and 

adjusted to 10
8
 cfu/ml (McFarland standards). After incubation at 37

o
C for 24 hr, results 

were recorded on the basis of bacterial growth and the MIC was defined as the lowest 

antibacterial concentration of test plant extract that can inhibit the growth of the tested 

bacteria. 

 

Results.    
In the present study, eighteen crude extracts obtained by alcoholic and aqueous 

solvents of six different plants were screened for their antibacterial activity against three 

fish pathogenic species belonging to bacterial genus Aeromonas. Results of antibacterial 

effect of the tested extracts on A. hydrophila, A. caviae and A. sobria are presented in 

Table 2. The garlic extracts (both aqueous and alcoholic) were the most active followed by 

onion and thyme although the tow latter were so effective. The ranges of inhibition zone 

diameter for garlic, onion and thyme were 36- 25, 20- 13, and 19- 12 mm respectively. The 

extracts of the rest three plants sage, water mint and eucalyptus exhibit variable activity 

against tested bacteria. For water mint, only aqueous extract appeared to be somewhat 

effective against A. caviae and A.sobria. In contrary, alcoholic extracts of eucalyptus 

(Eucalyptus globules) and sage (Salvia officinalis) exhibited moderate activity while the 
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aqueous one was weak. In comparison, strains of both species A. caviae and A. sobria were 

more sensitive to extracts studied rather than A. hydrophila. On the other hand, all tested 

bacterial isolates were sensitive to the five antibiotic used as control. For A. hydrophila, 

minimum inhibitory concentration (MIC) value were ranged from 1.0 to 10 mg/ml for 

garlic, 3.0 to 10 mg/ml for onion and 18.5 to 25mg/ml for thyme extracts. (table 3). 

However, MIC values for other two species A. caviae and A. sobria were slightly lower 

than that recorded for A. hydrophila.   

 
Table 2: Antibacterial activities of aqueous, ethanolic and methanolic extracts of 6 plants against 

Aeromonas spp. isolated from infected carp. 

 

Plant Extract Aeromonas species 

A. 

hydrophila 

A. 

caviae 

A. 

sobria 

Eucalyptus 

 

 

Aqueous - - - 

Ethanolic - ++ + 

Methanolic + + ++ 

Garlic Aqueous ++++ ++++ ++++ 

Ethanolic ++++ ++++ ++++ 

Methanolic ++++ ++++ ++++ 

Onion Aqueous +++ +++ +++ 

Ethanolic +++ +++ ++ 

Methanolic +++ +++ ++ 

Sage 

 

Aqueous - + + 

Ethanolic ++ +++ +++ 

Methanolic ++ +++ +++ 

Thyme 

 

Aqueous +++ +++ +++ 

Ethanolic ++ ++ ++ 

Methanolic ++ ++ ++ 

Water Mint Aqueous - ++ ++ 

Ethanolic - + + 

Methanolic - + + 
(-), no inhibition; (+), zone of inhibition 10 – 15 mm; (++), zone of inhibition 16 – 20 mm; (+++) 

,zone of inhibition 21 – 25 mm; (++++), > 25 mm. 

 
Table 3: Minimum Inhibitory Concentration (MIC) (mg/ml) values of aqueous extracts of three plants 

against Aeromonas spp. isolated from infected carp. 

 

Plant Range of MIC values (mg/ml) 

A. hydrophila A. caviae A. sobria 

Garlic 1.0- 10 0.5 - 10 0.5 - 10 

Onion 3.0- 10 2.5- 15 2- 15 

Thyme 18.5 - 25 13- 22 13- 19 

 

 

 

Discussion.  
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Actually, very few references can be found on antibacterial activity of medical plants 

against pathogens of cultured fish especially carp. Therefore, results of the somehow 

specific present study is, in some situations, compared with results of other studies carried 

on other fish species in order to consider any published finding that might be helpful.  

Antibacterial activity: Antimicrobial activity of plant extracts is mostly due to their 

essential oil fraction or sulphur containing compounds in aqueous phase (Gould, 1996). In 

contrast to eucalyptus and water mint, sage, thyme, onion and garlic are common in Syria 

as medicinal plants used in folk medicine for treating different health problems.  

Bioactivity of garlic is far related to its components allicin, ajoene, thiosulfinates and 

a wide range of other organosulphata compounds (Ledezma and Apitz-Castro, 2006; 

Hunter et al., 2005). Garlic is one of the most studied medical plants and has showed  

bactericidal effects against human pathogenic bacteria such as Staphylococcus epidermis 

and Salmonella typhi (Arora and Kaur, 1999), enterotoxigenic Escherichia coli (E.T.E.C) 

(Kumar and Sharma,1982), Clostridium botulinum (Dewitt et al., 1979) and others. On 

the other hand, (Musa et al. 2008) observed that garlic was active against A. hydrophyla as 

well as other many bacteria isolated from fish and shrimp. More recently, garlic extract 

showed to be active against three Aeromonas species A. hydrophila, A. caviae and A.sobria 

isolated from seafood (Durairaj et al., 2009). Actually, our result of high activity of garlic 

extracts (aqueous and alcoholic) against those three pathogenic species of Aeromonas 

isolated from infected carp is in full agreement with many other studies carried on other 

fish or aquarium animals.    

The antimicrobial effect of onion is mainly due to sulfoxide allicin (Vohora et al., 

1973). High activity of onion, in the present study, is agreed with report of  

(Muniruzzaman and Chowdhury 2004) who found that onion (Allium cepa) was highly 

effective against A. hydrophila and other tow fish pathogenic bacteria Pseudomonas 

fluorescence and Edwardsiella tarda. However, (Musa et al. 2008) found little effect of 

onion (zone of inhibition: 10 – 19 mm) on Aeromonas spp. isolated from cultured fish.  

The following compounds are thought to be behind the antimicrobial (bacteria, 

viruses and fungi) activity of thyme thymol, carvacrol, γ-terpinene, p-cymene and caffeic 

acid (Cowan, 1999; Juliano et al, 2000). Thyme extracts and essential oil have showed 

antibacterial activity against pathogenic E. coli O157:H7 (Yasar et al, 2005; Burt and 

Reinders, 2003; Cosentino et al, 1999), Salmonella typhimurium (Yasar et al., 2005; 

Cosentino et al., 1999; Hammer et al., 1999), Staphylococcu aureus (Yasar et al., 2005; 

Cosentino et al., 1999; Farag et al., 1989), and Listeria monocytogenes (Yasar et al., 

2005; Smith-Palmer et al., 1998), Yersinia enterocolitica, Klebsiella pneumonia and 

Enterococcus faecalis (Yasar et al., 2005), and Bacillus subtilis and Shigella sonnei (Fan 

and Chen, 2001). In addition to that, only aqueous extracts of thyme significantly 

inhibited the growth of Helicobacter pylori, (Tabak et al., 1996), E. coli, Klebsiella 

pneumonia, Enterobacter cloacae, and Staphylococcus aureus a (El Astal et al, 2005). As 

related to fish pathogens, recent study revealed the efficacy of Thymus vulgaris essential 

oil in inhibiting and reducing the numbers of pathogenic bacteria in cultured fish in Chile 

(Navarrete et al, 2010). However, moderate activity of Thymus vulgaris extract on 

Aeromonas hydrophyla isolated from common carp was recently found by Mohamad and 

Abasal (2010) in Iran. As it is obvious above, Aeromonas spp. are not included in most 

such studies. However, the clear activity of thyme appeared in the present study is 

harmonized with most of studies carried on other bacterial species.  

The major components of sage are camphor α-pinene, β-pinene, 1,8-cineole and α-

tujone (Marino et al., 2001). The following bacterial pathogens have been found to be 
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inhibited by extracts of sage in different studies, E. coli (Farag et al., 1989; Smith-Palmer 

et al., 1998), Salmonella typhimurium (Hammer et al., 1999; Shelef et al., 1984), 

Staphylococcu aureus (Shelef et al., 1984; Smith-Palmer et al., 1998 ), and Listeria 

monocytogenes (Smith-Palmer et al., 1998). Yasar et al. (2005) found moderate effect of 

sage against eighteen bacterial species with being the Enterobacter aerogenes and 

Staphylococcus aureus the most affected. However, El Astal et al. (2005) found that 

aqueous extracts of sage and thyme at the different concentrations had an obvious activity 

against many Gram negative and Gram positive bacteria except Aeromonas spp. (not 

included in that study). Weak activity of sage extract against A. hydrophila obtained in the 

present study is similar to that recently reported by Mohamad and Abasal (2010) who 

found weak activity of sage extract against A. hydrophila isolated from carp. However this 

was not the state of A. caviae and A.sobria both that were found to be more sensitive to 

alcoholic extracts of sage in our study. 

It was showed that eucalyptus contains tannin compound that is active against a 

variety of bacteria and viruses (Cowan, 1999) and eucalyptus oil has then been 

recommended and used as topical treatment of genital herpes (Schnitzler et al., 2001). 

Many studies have revealed eucalyptus to be with antibacterial activity towards different 

species of bacteria other than Aeromonas spp.. For instance, human pathogenic bacteria 

such as Staphylococcus aureus and to less extent E.coli (Ghalem and Mohamed, 2008), 

S. aureus and Bacillus subtilis (Babayi et al., 2004), S. aureus, Proteus spp., Pseudomonas 

spp., and Klebsiella spp. has been inhibited by leaf extracts of eucalyptus (Trivedi and 

Hotchandani, 2004). Giving studies carried on sensitivity of Aeromonas spp. to bioactive 

components of eucalyptus are so rare, the present study revealed activity of eucalyptus 

extract against tested species of Aeromonas although it was weak and restricted to 

alcoholic one. 

As related to the result of water mint, it is worth mentioning first that water mint or 

the species Menthe aquatica is a wild type of mint and different from the other edible types 

of peppermint or spearmint (There are 25 species of the genus Mentha e.g.: Mentha 

pulegium, Mentha arvensis) that is generally regarded as the world oldest medicine, and 

used as culinary herb. The worldwide distributed Menthe aquatica together with Mentha 

pulegium are well known as aromatic plants (Mahboubi and Haghi, 2008). Menthol is the 

primary component of the essential oil of peppermint (mint) and has antibacterial 

properties (Sivropoulou et al., 1995). Essential oil obtained from Mentha aquatica and 

Mentha piperita. exhibited broad-spectrum antibacterial activity against disease pathogens 

(Mimica-Dukic et al., 2003). Musa et al. (2008) observed no activity of edible mint 

Mentha arvensis. Against a variety of microorganisms including A. hydrophila isolated 

from fishes and shrimps. 

MIC values: The values of MIC for garlic and onion obtained by the current study 

are still within ranges reported in other related studies for Aeromonas spp.; these values 

ranged from 1.0 to 10 mg/ml for garlic, 2.0 to 10 mg/ml for onion and 13 to 25mg/ml for 

thyme extracts. For instance, (Muniruzzaman and Chowdhury 2004), reported related 

ranges of MIC values of garlic extracts and onion against A. hydrophila and were 0.6- 10 

and 2.5 - 10 mg/ml respectively. Similarly, MIC values of garlic extracts against A. 

hydrophila were 13.24 mg/ml in study of (Chatchawanchonteera et al. 2008) who found 

garlic extract to be inhibitor to A. hydrophila isolated from infected fish at concentration 

2.64, 13.24 mg/ml. More recently, Aboud (2010) found that garlic preparations at 

concentration of 800 mg/l can be used effectively to eliminate pathogenic A. hydrophila in 

tilapia fish.  
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In summary, the current study revealed the potency of garlic, thyme and onion as 

natural agents to inhibit the carp pathogenic Aeromonas spp. The finding of the present 

study is in full agreement with results of other studies (Chatchawanchonteera et al., 

2008; Muniruzzaman and Chowdhury, 2004; Navarrete et al., 2010). Furthermore, 

many studies carried on fish diets supplemented with phytoadditives of bioactive plants 

have showed the efficacy of the three above plants in improvement of survival and 

immunity status of  different types of cultured fish and animals (Mohamad and Abasal, 

2010; Gabor et al., 2010). Other study revealed the possibility of raw and squeezed garlic 

at 200 mg/l to treat Trichodinaiasis in eel (Madsen et al., 2000). In an experimental study 

performed by Aly et al. (2008), Nile tilapia fish diet was supplemented with garlic in doses 

of 10 and 20 g/kg feed; significant improvements were observed in the immunological 

state, the meat quality indices and in shelf life as well as better survival rates in that fishes 

which artificially were infected with A. hydrophila. Similar result was before obtained by 

(Shalaby et al. 2006) who compared the effects of garlic and chloramphenicol Nile tilapia 

and found significantly increases of final weight and specific growth rate directly linked 

with the inclusion levels of garlic and chloramphenicol. 

VI- Conclusion. The present study provides, to our knowledge for the first time, 

information about antibacterial activities of Syrian edible and inedible plants against 

pathogen Aeromonas spp. of cultured carp in order to verify the efficacy of active herbs as 

alternative and natural source of medicines for treatment of bacterial fish diseases. These 

can be used as phytoadditives in fish farms. Furthermore, phytoadditives appear to be 

reasonable alternative solutions to substitute synthetic antimicrobials used in aquaculture 

without any undesired effects upon recent related studies. Recently, studies have showed 

the potential of such herbs as growth promoters, immunostimulants, immunomodulators, 

as well as antioxidants. Additional reason evokes using bioactive herbs in control of fish 

diseases is the emergence of resistance in pathogenic bacteria due to heavy uses of 

antibiotics in aquaculture as well as other risks resulted from antibiotics residues in 

produced meat.  
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