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ABSTRACT

An epizoolic oulbreak occurred among Mugil cephalus fries during February 1999,
where the most clinical signs observed were cottony-wool like masses on the heud,
skin and fins. No external parasites were observed in skin smeurs of infected fish. The
causalive-agent proved (o be Achlya kelebsiana .

Treatment lrials with levamisal HCl, formalin, acetic acid, hydrogen peroxide and
iodophor were able to increase the survival rate of tifected fish 83.4% , 76.7% . 73.4% ,
70% and 70% respectively , whereas the infected non treated control group had 40%
survival rate , Good fish viability after therupeullc treatments were holiced among le-
vamisol and formalin treated Jish than others . On the other hand, acetic acid and for-

malin showed a good results in eleminating the fungt from aquarium woler ,

INTRODUCTION

Interest in diseases of grey mullets (Mugilldae) continues 1o grow with the increasing develop-
ment of mullet cultlvation in marine, brakish and {freshwater .

Fungal Infections of flsh by Oumycetes, commonly known as water molds, are wide spread in

[reshwatcr as saprophytic oppostunistics, multiplying on fish that are physically injured,
stressed or infected (Pickering and Willoaghby , 1982).

Only Saprolegnia, Achlya and Aphanomyces represent the most economically fuugal species
group aflecting wild and cutlured fish as they responsiblc for significant infections which appear
as a conspicuous, circular or crescent-shaped white, cotton-like mycellum particularly arround
the head and caudal fins. (Aller et. al., 1987: Willoughby, 1989; Hatal and Hashiai, 1993;
Noga, 1993 and Bly et. al., 1996) .
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For many years. infections hi e been largely controlled with malachite green {Balley, 1983;
Willoughby and Roberts, 1882). Unfortunately, the potential teratogenic or mutagenic proper-

ties of malachite grecn was rccorded by (Meyer and Jorgenson, 1983; Fernandes et al., 1991).

The search for alternative cheinical treatments or other means of controlling fungal infectlons

has studied by many investigations (Bailey, 1983 and Bangyeekhun et al, 2001) .

Basically. the most successiul strategy is a compination of farm managemcnt. husbandry

praetices and chemical bath treatments .

The aim of this study Is the approach for identifying one of the causes of disease problemes

causing a mass mortalities of Iles of Mugll cephalus .

Evaluation of some chemical componds as [ungicides to be uscd in fish aquaculture for eon-

trolling ulcerative dermal neerosis syndrome (UDN] caused by Aehlya klbsiana have been tried .

MATERIAL AND METHODS

Outbreaks of high mortality occurred in Mugil cephalus in Dakahlia were reeordcd province
in the spring of 1999 (Mareh) . Cultured fish were hold in earthen pond al a stocking density of
50,000 [ries / fedan with water temperature ranged from 19 to 22°C throughout the spring seca-
son and with an average body weight of 10gm.

Naturally infection flsh :

Tow hundred of diseased Mugil eephalus Iries were transported alive to Fish Disease and
Managcmen! LaUoratories at both Faculty of Veterinary Medicine, Mansoura univ. and Faculty of
Veterinary Medicinc at Moshtohor . zagazig univ.

The fish were reared In all glass aquaria supplied with dechlorinated tap water and good aira-
tion .

Extcrnal examination for any lesion was performed for the skin. {ins. eyes and gills according
to (Noga 1995) .

Direct microscapical examination :

Skin scrapings were taken [rom areas showing cotton wool like appearance and skin ulcers .
The scrapings were teased using two needles on a slide with drop water, covered with cover slide

and subjected to microscopical examinatlon .

Mycological isolation and identification :

Specimens from diseased fish werc inoculated onto glucose yeast extract agar (G Y agar) con-
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taining 10 g glucose. 2.5 g yeast extract and 12 g agar in | L distilled water (Willoughby , 1970)

alse G Y broth was used .

Chloramphinicol was added to the medium for bacterial growth inhibition . Initial ysolation on
G Y agar, then subcultured at least twice on the same medium. inoculated {nto agar slop and in-
cubated at room temperature .

For zoospore formation the mycella were transformed to sterilized tap water at 259C after be-
Ing washed twice with sterilized tap water . Sexual organs production was enhaneed by tnoculat-
ing the myecclia into steriifzed tap water contalning needle punctured hemp seeds and incubated
at 159C for 10 days .

Parasitological examination :

Random moribund and apparently healthy fish samples were collected . Skin and gill serap-
Ings were examined done according to Noga, (1995). Sltdes were directly examined microscopi-

cally
Treatment trlals :

Onc hundred and eight naturally infected and apparently healithy Mugil cephalus [rics werc
caught and transportcd alive to the fish laburatory in Faeulty of Veterinary Medicine Mansoura
Unijversity. Fish were devided into € groups (30 fish/group} and distributed to the experimental
glass aquaria (70 x 50 x 30cm). Each aquarium was aerated and contalned dechlorinated tap
water (80 litre) . The water temperature ., dlssolved O5 and PH were standardized as 10°C £ | .
4.2 mg/L and 7.2 respectively .

Each aquarium was used as a separate treatment and treated as follow :
Treatment I : using (ormalln at a dose of 50 mg/L
" II: using potentlated iodine = jodophore (petadine o 1% solutlon)al a dose of 30
mg (ree iodine/lilre

" III : using hydrogen peroxide 3% solution) at a dose ol 10 ml/L equall to 300 ppm.
(15 mints)

" IV: using Acetic acid (glaclal Aectlc acld 96%) at a dose of / 1ml / liire = /
1ppm (10 mints)

N V : using levamisole hydrochlorid at a dose of 10 mg/L

VI : fish kept without treatment and surved as control non-treated.
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Chemical fungicides were added to water at the first and 3td days of the treatment trial exper-

iment .

All treated fish were observed for 7 days after the onest of the treatment. Dally observation of

fish viability and mortality in each treatment aquarium were caleulated.

After the 78 day of observation a water sample from cach aquarium was taken undcr
complete aseptic condition in a sterilc test tube and cultured on sabaroud’s dextrose agar

plate,

RESULTS
Clinical signs of naturally infected fish :

Affected fish in early infection showed white or grey skin lessions whieh developed rapidly
causlng desiruction of the epidermis. Scverly aflected fish showed a cotton-wool like tults on the

skin and hcad as showed in (Figl) , as well as lethargy and imbalancc .
Mycological examination :
Isolation :

Gross cxamination of specimens on glucose peptane yeast extract agar (GPA} showed white
collony hyphal growlhs 2-4 days post-inoculation, at 20°C. while old cultures appeared brown-

ish Lo black coloration .

Identification

Microscopical examination revealed short to long threads without nuinerous branches. Pri-
mary sporangla werc abundant and sccondary sporangia werc also seen. Sporangia re-
lcased their contents either in achyloid manncr as normally occur in achlya (Fig 2) or
through numerous mouths (Fig 1]. Some spores did not escape and encysted within the
sporangia which may be sprout inside and swim in rapidly swarm. In old cullure abundant
gemmac were fornied by segmentation of the hyphae giving more or less dense rods in calenu-
lated manner (Fig 6). The gemmae sprout alter a rest period by threads forming a small sporan-
gia (FFig 5). Oogonla were numcrous of spherical or pyriform sbape and filled with eggs 1-7,
malinly 4 (Fig 3). Slender diclinous antheridial branchcs were seen cnclosing the oogonia and

usually more than one. The mature egg appears as sphere with eccentric nuclus and large
oil droplet (Fig 4).

Parasitological examination from the skin scrape preparation the results of parasilological ex-

amination of skin of infecled flsh revealed absenee of any ectoparasites.
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Treatment trials

As shown in table (1), when the efleet of some chemieal compounds (formalin, lodephor. hy-
drogen peroxide, aeetic acld and levamisol HCL) were studied as chemotherapcutlc drugs
(bath treatment) for treatment of mugil cephalus fries from the natural infection from Aehlya
kelebsiana .

It 18 elear that fish treated with levamisol had a good survival rat (83.4%) with a good fish via-
bllity followed by formalin (76.7%) and good fish viabillty, then aeetic acid (73.4%), followed by

lodophor and hydrogen peroxide (70%), whereas the non-trealed control group had 40% survival
with poor viabillity .

The results of water eulture on Sabaroud's dextrose agar from each treated glass aquaria af-
ter 7 days [rom the onset of the treatments showed that both aectic aeid and [ormalin treated

waters had no lungal growth after 7 days, whereas levamisol treated water had a lew lungal
growth .

Finally, iodophor and hydrogen peroxide treated waters had a modejale fungal growths com-

pared with the control non treated water that had an over growth of fungf .

DISCUSSION

Infections of fish (nvolving members of Qomycetes are rcported extensively on both wild and
farmed f{ish (Willoughby. 1970; Nelsh and Hughes, 1980) and are considered ubiquitous In
freshwater ecosystem (Waterstrat, 1997).

The first report of water mould disease was noted In Atlantic sabnon in the Republic of Irland.
with epizootics subscquently occurring in Great Britain (Munro, 1970) and Europe (De Kinke-
Un and Le Turdu, 1971). Many researches reported infections on salmonids (Willoughby,
1986), in Atlantic salmon batcherics In Irland (Smith, 1994) and in Norway (Langaved, 1994).
In Japan, epizootics have occurred in farmed coho salmon (Hatal and Hoshial, 1992, 1993),
whereas in France mortality was recorded in eullured roach (Papatheodorou, 1981). In Nigeria,
Ogbonna (1989) showed that a wide range of Qomycetes have been lound in various [reshwater
fish. Oreocbromis nilolicus cultured in South Alrica, were rcported as common host for saproleg-
nia species (Oldewage and Van As, 1987). In Brazil, sllver mullet, Mugll curcma, reacclimatized
In fresh water were susceptible to saprolegnia sp. (Conroy et al., 1986). Another sﬁecies of mul-
let, Liza abu and carp cultured in Iraq were infected with Achlya polyandra (Butty et al., 1889).
Freshwater troplcal fish eoinmonly living in waters of 32°C have also shown clinical signs of Ach-
lya kelebsiana infection (Ogbonna, 1989 and Satf, 1991).
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The Incidence of infection with Achlya sp. was found to be influenced by the physicochemical
characteristics of water. The maximum disease severity (50-60%]) occurrcd In March with water
temp (22-24°C), moderet dissolved oxygen content 6.5 mg/L and Ptl 8.5, while lowest leve) of in-
fectton (1.5%) was recorded at high temp (29-32°C} during June (Khulbe et al., 1994] Such. re-
sults hcarly agree with the findings of the present study .

Mechanical damage from high stocking densities of cultured fish seems to be responsible for
an Increased incidence of Achlya infection, such observation was recorded by Richards and
Pickering, {1979).

Concerning to the cltnical signs associated with Achlya kelebsiana infection were resprescni-
ed as cottony patches which scattered on the body surface, head and fins. such reeorded signs
were reporicd by many authors (éeklno et al., 1087 and Singhal et al., 1987, El-Hlssy et al.,
1989 and Noga, 1995).

The actual eause of death is llkely to be associated with impaired osmaregulation (Gardner,
1074; Hargens and Perez, 1975), or may be due to resplratory failure when infection is asso-
ciated with gllls (Bruno and Stamps, 1987).

Malaehite green has been used In fish agquaculture facilities worldwide to eontrol or prevent
freshwater fungal outbreaks for morc than 40 years (Foster and Woodbury, 1936) and is typi-
cally administrated as a bath or flush treatbment for Infeeted lish and eggs .

Several studies assoeiated with malachite grecen have potentially inutagenle properties (Clem-

mensen et al., 1984). In addition, there are implication for this compound as a teratogen (Mey-
er and Jorgenson, 1983) .

In recent years, the search for alternative methods and eompounds for the control of Oomy-
cetes outbrcaks has increased and the efficacy of many potential fungicides have been tested
(Bialey, 1983, 1984, Bialey and Jeffery, 1989) .

The present study used some chemical compounds as fungicides, showed that levainisol hy-
drochloride treated fish had a higher survlval rate followed by formalin, acctic acid, lodophor and
hydrogen perox!ld. The results of Lilley and Inglis, (1997) were in accordanee with the present
results wbere they concluded that the use ol hydrogen peroxlde have some potential for fungfci-
dal treatment of Aehlya. and saprolegnia sp. infection in crayfish and they also found tbat pera-
cetic acid and iodophore may used as water disinfectants. Other investigators recorded that for-
malin ean be the clfeclive [ungiclde against epizootic outbreaks (Bleley and Jeffery, 1989,
Marking et al,, 1994 a,b , Bly et al., 1996; Schreir et al., 1998) .

Several investigators {Dawson et al., 1994, Marking et al., 19942 , Waterstart and Mark-
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ing, 1995 and Schyeier et al., 1996) have reported on the eflectiveness of hydrogen peroxtde
for eontrolling saprolegnia on developing eggs of rainbow trout and Chinook salmon. Also, eflec-
tive mixture of 20% hydrogen peroxide and 5% peracetic aeild at a dose of 100 mg/L water
founded to deerease fungal infection on ralnbow trout eggs and subsequent improve the hatch
rate (Marking et al., 1994 a) .

lodophores are used to disinfeel eyed ova to destroy fungal hyphae on the cgg surface (Alder-
man and Polgase, 1884). whereas Marking et al., (1894 a) succeded in treating rainbow trout
eggs with fungl growth with iodophor at a concentration of 100 mg/L, on thc other hand, Wals-
er and Phelps, {(1993) succeded in treating channel catfish with jodine wich administrated twice
daily as aflish treatmentt at 50,100 and 200mg il.

Table (1) : Effect of some chemical compounds on mugil cephalus fries as

chemothempeutic drugs against 4chlya kelebsiana

D Cumulative | Mortality | Survival viability of
e mortality % %o survival fish
f*ormalin 7/30 233 76.7 +++
fodophor 9/30 30 70 ++
| .
H,0, 9/30 30 70 ++
Acelic acid 8/30 26.6 13.4 + +
Levamisol HCI s30 | 166 73.4 -
Control (non-
18/30 60 40 +
ireated)
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Fig. 1 : Cotlon wool Jike grow over the head ol mugile cephalus fry ((orow).

Mansoura, Vet. Med. J. Vol. VI, No. 2, 2003



V. H. Zaki et al... 65

Fig, 2 : Spurangia ol Achlya klebsiana which Fig. 3 : Oogonium of Achlya klebsiana wilh
partially  emotied by  numcrous cygs.
mouths (arrows).

Fig, 4 : Oogomum of Achlya Kiebstona with Fig. 5 : Ougannun ol Achlya klebsiana with

Hiri . .
CULS- many diclinous antherdial atachinent

Fig. 6 : Malure ey of Achlya kithsiana. Fig. 7 : Gemmac of Achlva klebsiana wilh

Sprouted small sporangia,
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