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Abstract
This study was conducted to investigate the antifungal
effect of some Medicinal plants were garlic (raw, powder
and oil) and clove (grain, powder and oil) and the drugs
Nystatin, Clotrimazole and Fluconazole were used in this
study. The tested fungi were (Saprolegnia spp.
Cladosporium sp., Chrysosporium sp., Scopulariopsis
brevicaulis, Aspergillus versicolor sp., Aspergillus
ochraceus, Aspergillus niger, Aspergillus glaucus,
Aspergillus wentii, Rhodotorulla sp., Penicillium sp.,
Syncephalastrum sp., Aspergillus tamarii., Aspergillus
flavus, Trichoderma sp., Acremonium sp., Rhizopus sp.,
Fusarium sp., Phoma sp., Absidia sp., Aspergillus
candidus, Alternaria sp., Aspergillus terreus, Aspergillus
fumigatus and Paecilomyces sp.), which previously
isolated from diseased fish. Raw Garlic was efficient
against Absidia sp., while Garlic powder had positive effect
against  Aspergillus flavus, Aspergillus ochraceus,
Fusarium sp., Rhizopus sp. and Absidia sp. Clove grain had
postive effect against Fusarium sp., Rhizopus sp. and
Absidia sp., on the other hand, clove powder affected in
Fusarium sp., Rhizopus sp. and Absidia sp. Clotrimazole,
Nystatin and Fluconazole, had positive effect against all
tested fungi.

Key word: antifungal, fungal fish diseases, medicinal plant, Garlic,
Clove, Clotrimazole, Nystatin and Fluconazole.
Introduction

It is argued that fish when available, contain protein levels of 17-
20% as well as minerals and vitamins. Moreover, aquaculture
integrated into the existing farming system has been shown to improve
both food and income security with little or no external input
(Wetengere, 2010). Increase in aquaculture has been accompanied by
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outbreaks of disease from an ever-increasing range of pathogens.
Fungal infections are mainly secondary to environmental stressors exist
in water environment and may result in economic losses to farming
projects due to increased mortality, poor weight gain, besides low
market value (Rajinikanth et al., 2010).

The different species of molds (Saprolegnia spp., Aspergillus spp.,
Penicillium sp., Mucor sp., Rhizopus sp., and Cladosporium sp.) which
isolated from different localities in Egypt caused tail and fin rot
syndrome and skin lesions in tilapia species and Nile catfish (Marzouk
et al., 1990). Saprolegniasis was a worldwide serious mycotic winter
fresh water disease often affects wild and cultured fishes (Osman et
al., 2010). Hyphae of Saprolegnia sp. may invade deep tissues of fish
and penetrate the vital organs even the central nervous system (Zaki et
al., 2003). Saprolegnia delica and Dictyuchus carpophorus (the
greatest fungal populations) were the most dominant isolated zoosporic
fungal species where they were highly occurred especially at the hyper-
polluted waters with the heavy metals (Ali, 2007).

(Refai et al, 2010) Isolated moulds in Oreochromis species
belonged to the following genera: Saprolegnia, Aspergillus, Fusarium,
Mucor, Penicillium, Rhizopus, Scopulariopsis, Paeciliomyces and
Curvularia.

The change in environmental temperature increases the rate of
transmission of fungal disease between fish (Hunter et al., 1980). The
effect of elevated ammonia and carbon dioxide levels combined with
low dissolved oxygen concentration. They proved that increase in the
mortality rate of Channel cat fish in an experimental infection with
fungi under the above mentioned condition (Walters and Plumb,
1980). Overcrowding and bad handling result in significantly higher
mortalities due to the flourishing fungal infection (Hosmer, 1980).

The medicinal plants are currently used in commercial aquaculture
as growth promoting substances, nutrients and antimicrobial agents for
prevention and control of fish diseases (Galina et al., 2009). Garlic
(Allium sativum) had been agreed upon as an antibiotic for fungal
associated diseases (Ghahfarokhirt et al., 2006 and Shalaby et al.,
2006). Clove oil possesses antibacterial, antifungal and antiviral
properties (Chaieb et al., 2007). Clove is considered an antifungal herb
(Steven, 2010).
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Nystatin was discovered as antifungal drug since that time the drug
was used for treatment of yeast infections specially candidiasis (Brown
and Hazen, 1949). Clotrimazole, a tritylimiazole derivative is a new
drug with a wide spectrum of antifungal activity against
dermatophytes, candida and other yeast species, Aspergilli, and many
of the organisms responsible for subcutaneous and systemic mycotic
infections and some Gram-positive bacteria (Clayton and Connor,
1973).

This study concerned with the control or prevention of fungal fish
diseases using some drugs and medicinal plants in vitro.

Material and methods
Fungi;

(Aspergillus ochraceus, Aspergillus niger, Aspergillu sflavus,
Rhizopus sp., Fusarium sp. and Absidia sp.,) previously isolated from
clinically diseased O. niloticus in the Fish Disease Department CLAR
were used in this study.

Media;

Czapek’ s Yeast Extract Agar (CYA), Malt Extract Agar (MEA),
Oatmeal Agar (OA), Potato Dextrose Agar (PDA) and Sabouraud’s
Dextrose Agar (SDA) were used for fungus growth and storage and
Czapek's Extract Agar medium for sensitivity test of tested fungi to
medicinal plants and synthetic drugs.

Plants and drugs;

Medicinal plants which used in this study were garlic (Allium
sativum) in three forms (raw (slices), powder (dissolved in distilled
water) and oil (dissolved in Ethanol)) and clove (Syzygiumaromaticum)
also in three forms (grain (used as it is), powder dissolved in water and
oil dissolved in Ethanol) which collected from the market. Ethanol was
used as control. Antifungal drugs Nystatin 100.000 units/ml
(Mycostatin, Squibb, Egypt), Clotrimazole 10 mg/ml, (Dermatin,
Pharco Pharmaceuticals, Alexandria) and Fluconazole 150 mg/capsule
(Fungican, Pfizer, Egypt) (Table 1) also were examined its antifungal
effect against tested fungi.
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Table (1) Concentration and symbol of the tested antimycotic
drugs discs for testing the antimycotic susceptibility of the tested
fungi.

Disc Diffusible amount of antibiotic
Nystatin 100 LU
Clotrimazole 50 pg
Fluconazole 50 ug

Preparation method of antifungal drugs

Fluconazole a fresh solution was prepared for antifungal
examination by dissolving the substance in Dimethyl formamide
(DMF). Nystatin and Clotrimazole dissolved in distilled water. 1 mg of
antifungal of Clotrimazole was dissolved in 1 ml of distilled water.
2000 I.U. of Nystatin dissolved in 1 ml distilled water.l ml of
Fluconazole dissolved in 50 ml dimethyl formmamide. dimethyl
formmamide was used as control.
Testing the antifungal susceptibility by disc diffusion technique

In this well-known procedure, agar plates are inoculated with
standardized inoculums of the test microorganism (0.4-5) x 10%cfu/ml
(Heatley, 1944). Then, filter paper discs (about 6 mm in diameter)
containing the tested medicinal plants and synthetic drugs at a desired
concentration, are placed on the agar surface using disk diffusion
method. The Petri dishes are incubated at 30 + 2°C for three days.
Generally, antimicrobial agent diffuses into the agar and inhibits
germination and growth of the test microorganism and then the
diameters of inhibition growth zones were measured (mm).

Results and Discussion
1- Garlic (Allium sativum):

The results from table (2) showed the inhibition zones of garlic in
three forms (raw, powder and oil) against tested fungi (photo, 2, 3 and
4). Raw garlic had antifungal effect only against Absidia sp and gave
inhibition zone (20 mm). Garlic powder had antifungal effect against
Aspergillus flavus, Aspergillus ochraceus, Fusarium sp., Rhizopus sp.
and Absidia sp.. The highest effect of garlic powder was against
Absidia sp. (30 mm) inhibition zone in diameter. Garlic powder gave
the same diameters of inhibition zones with the other tested fungi
Aspergillus flavus, Fusarium sp., Rhizopus sp. and Aspergillus
Ochraceus (10 mm) and had no effect against As. niger. Garlic oil had
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no effect against the all tested fungi. This result may match with results
of other researchers used garlic extracts by adding it to grass of fishes
but by improvement of immune system of fish to resist fungal infection.
Some approaches suggested that garlic extract exerts its effect by the
oxidation of thiol groups present in the essential proteins, causing
inactivation of enzymes and subsequent microbial growth inhibition
(Bokaeianet al., 2010, Belguith et al., 2010 and Elias and Abd ElI
Ghany, 2008).

2- Clove

Clove in grain form had positive effect as antifungal against Absidia
sp., Fusarium sp. and Rhizopus sp. The highest effect was against
Fusarium sp. and Rhizopus sp. giving the same inhibition zone (30 mm)
in diameter, followed by Absidia sp. (25 mm). Clove grains had no
effect on the other tested fungi. Also clove powder had positive effect
against Absidia sp., Fusarium sp. and Rhizopus sp. It gave high
inhibition growth of Absidia sp. forming inhibition zone (35 mm) in
diameter, and the same inhibition zone in diameter (30 mm) with
Fusarium sp. and Rhizopus sp.. Clove oil had no effect against the all
tested fungi. Also This result may match with results of other
researchers used clove oil which used as a bath for short time for one
hour with certain doses that was recorded by (Abd EI-Ghany et al.,
2009) by adding it to grass of fishes but by improvement of immune
system of fish to resist fungal infection where clove contain Eugenol
compound which have antifungal effect. This result matches with
(Velisek et al., 2006) who recorded that Eugenol can be used as an
antimycotic agent in warm water fish aquaculture. Also in case of
treatment with clove oil, no clinical signs or mortalities were detected,
and (Sulieman et al., 2007) found also that, the highest inhibitory
effect of clove bud oil was found against Aspergillus niger.

3- Nystatin

From table (2) Nystatin had positive effect against all tested fungi
by inhibiting the fungal growth. Nystatin gave the highest inhibition
zone with Absidia sp. 17 mm in diameter, the Rhizopus ap. and
Fusarium sp.15 mm of each. Nystatin had the same antifungal effect
against Aspergillus flavus, Aspergillus ochraceus and Aspergillus
niger (10 mm) in diameter.
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4- Clotrimazole

Clotrimazole was highly effective against the tested fungi by
inhibiting its growth giving inhibition zones ranged from 10 to 50 mm
in diameters. The highest inhibition zone was 50 mm in diameter
against Aspergillus ochraceus, after that 40 mm against Absidia sp..
Nystatine had inhibition zones 25, 15, 10 and 10 mm in diameters
against Aspergillus flavus, Aspergillus niger, Fusarium sp and
Rhizopus sp. respectively.

5- Fluconazole

Data from table (2) showed the positive effect of Fluconazole
against all tested fungi. Fluconazole gave the highest inhibition zone
40 mm in diameter against Fusarium sp and Rhizopus sp. Fluconazole
gave inhibition zones 20, 20, 19 and 20 mm in diameters against
Aspergillus flavus, Aspergillus ochraceus, Aspergillus niger and
Absidia sp. respectively.

Measurements of antifungal drugs included the curing effect; the
size of inhibition zone about a disc saturated by the antifungal or well
contains antifungal, failure of the fungus to grow in liquid or solid
media or even in vivo experiments using mouse or golden hamster, as
(Emmons et al., 1979) recorded.

Our findings matched with that reported by (Kassem, 1982) who
concerning molds, Aspergillus flavus was highly sensitive to Econazole
followed by Clotrimazole, Trioconazole, Ketoconazole, Miconazole,
Nystatin while amphotericin B had the lowest activity. As for Fusarium
sp. Fluconazole showed highest inhibition zone diameter (40 mm)
followed by Nystatin (15 mm) and Clotrimazole (10 mm). these results
matches with that reported by (Kassem, 1982) who indicated that
Econazole had the highest activity, followed by Miconazole,
Ketoconazole, Triconazole, amphotericin B, Nystatin and Clotrimazole
while the fungus was resistant to 5-Fc.

Generally the interpretation of results of susceptibility testing of
antifungal drugs in vitro may present problems, one factor is that the
development of standaralized procedures is still in early stage and at
present each institution carrying out such tests uses its own preferred
methods so that the comparisons of results is difficult. Another factor
is the difference of each strain in its susceptibility to antifungal drugs.
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Table (2) Antimycotic sensitivity test of saprophytic molds to synthetic drugs and medicinal plants.

Antifungal A mean zone diameter of inhibition (mm) /5 days / 30°C
Agents = Garlic oil Clove oil Fluconazole
238 |- 5| = o
5025 |- |23l |- S|y
e | g 2 S| a|g 2 S| E|D
Tested cls | & £le|x g SISl | %
—_ — © &) —_ =} n o —
Molds O | o [ 51510° w 25l E &)
As. flavus - | 10 - - - - - - 10 [ 25| 20 -
As. ochraceus - | 10 - - - - - - 10 [ 50 | 20 -
As. niger - - - - - | - - - 10 | 15| 19 -
Fusarium sp. - | 10 - - 30 | 30 - - 15|10 | 40 -
Rhizopus sp. - | 10 - - 30 | 30 - - 15|10 | 40 -
Absidia sp. 20 | 30 - - 25 | 35 - - 17 1 40| 20 -
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Fig. (1) CIotrimzoeeffect n A.  Fig. (2) Fluconazole eect on A.
flavus flavus

Fig.(3) Nystatin effect on A. flavus ]'flig-( 4)Garlic powder effect on A.
avus

Fig. (5) Clotrimazole effect on A. fig.(6)Fluconazole effect on A.
ochraceus ochraceus
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Fig. (8) Negative effect of raw

Fig. (7) Garlic powder effecton  garlic, Garlic Qil, clove grain,

A. ochraceus clove powder and Clove oil on A.
ochraceus

Fig. (9) Nystatin effect on A.
niger

Fig.( 10) Fluconazole effect on
Fusariumsp.

Fig.( 11) Clove grain effect on | Fig. (12) Clotrimazole effect on
Fusariumsp. Fusarium sp.
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Fig. (13) Clotrimazole and garlic Fig. (14) Fluconazole effect on
powder have the same effect on Rhizopussp.
Fusarium sp.

Fig. (15) Nystatin effect on Fig. (16) Garlic powder effect
Rhizopussp. Rhizopus sp.

Fig. (17) Clotrimazole effect on Fg.(18)lv powder effect on
Absidia sp. Absidia sp.
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Fig. (19) Clove grain effect o Fig. (20) Nystatin effect on
Absidia sp. Absidia sp.
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