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ABSTRACT

A total rurcher of 300 clinicadly aid grossly discased eels were collectetd from
different commereia! fisiv farms anvd sulyeciod (o clinieal, pastmorteny, bacteritd (et
Jongal examinedions. The prewalence of Acromonas hydropluta, Pseusdomonas fluores-
cens, Shreplococcus faecdis, Vibrio caygrillercin, Falvohacterivuit colurnnare, Vibra ol
nificus, Lactobacitus specles. Saproleguia parasttica and tchthyophonus hoferi weie
33.33. i16. 67. 13, 12.33. 10.33, 9.33, 3, 1.07 and 19 respectively among the exoni-
med fish. The clinical sigis acd posimortent chiiges usseciated with each infection
were reecorded. Generally, he clinical signs aned postinorlen: changes csocigded with
bactenal infections were loss or deriease of lecad intake. increase in mncus secrelion,
coraenl opactly. exophthalnia. hacmorrhage i rlifferent parts of die body ond conges-
tion of the imcrnal orguns  Saprolegnic. infoctad fish showed whitish collowlike
growlths. ‘The pathagecily of A. hydrophita, 1. fitorescens, S. faecalis andd V. angul-
laruny (zare tested by experintentel wfeciion i gcts and shawed high mortality 1ale
omony the iroculaled ftsit “Mey were found @ be sensdive to Ciprofloxaci. Also, Crp-
moftaxacin has a polential agend jor tha nunoegeient of A. hydrophila infeclan i eels,

Cloue oil Lvas effeciive in inhiliitiny baclerial crowli.

INTRODUCTION

Aguacullure kdusly Is afincrcasing Importance in GEyot. e ec) is one of he mostingsteri-
ous of ish which requires conUnued rescareh with sclendflc and technleal developments and in-
novalon (McKinoon, 2008). Thelr commarcia) pypduchon (s rapldly expanding all aver the

world (Guo el al., 20085).

The tnboduction ol 3 new aqualic animal (o he specles compositlon ks necessaty for develoy-

ment of aquacullure nn bath subalsience and comymercial levels. However. such changes in-

crease e probablily of wweducing new patbogens (Weo and Rrune, 10608).
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Infeclions diseascs of cullured fish gre ansong U mosL noteble conslraints on Lhe expansmoin
ol develepinent of aguagulivre (Wae and Bruno, 1888 and Plumb, 1869). Baclerial dhscases
were shown (o be 2 deflnite probleny i colturing the cel (Davis and Hayseaks, 1983 Toranse
et al., 2006 and Fouor ¢t al . 2008) ungal ihseases nie ol considerable coneern il assaeinleod
wills heavy morialilles (Lategan et al., 2004).

Aowcver. Lo gur knowledge thew are e stedics conceming Lhe anguliboulluve discascs
cauzeil by baclerla and fwngal sgenis in cels. 1 e curvend invesligation, | have imendlored Uhw
susceplibility Lo baclerial or Noogdal pathogens of wol cullveerd in commereial afuaculture fcil-
Les under Egyplian conditions.

MATERIAL AND METHODS
Naturally lafected flsh

A tota! rumber of 300 ciinically aml grossly discased eels (Anpullla angullia) were collecicd
from different ameacullure PBellites sulfered from heavy mortlalities in Egypl. Lransported o the
laboratory and examined ‘or Daclevial vl mycolic palhogens

The oliected cels were subjecied (o clinal and postmovicnm examinalions accovding to the
mciliods deseribed by Locky (1677) and Schaperclaus et al | (1962),

Experimental Gsh:

A \otal number of 80 healthy ccls were oblained fiom freshwater commercial Nsh farms and
rmalkniained (0 well prepared flass aguaria conlawing acrated wd decl. orinated Lp water under
nalwral photoperiod amd polypropylens lube seiving as Inding place lov acchmalzalon 1o e
vsel o arlifcial InfecUon amnd Gealwenl Wial e exchange 1Al of Uie waitr was aboul ong
Lhirl of the aguarta pex day-

Bacteriological examination:

Samnples were laken under comnplelc aseplic conditon from the affected areas ol skin, gills
and internal organs (Hver and kidnev) 2l Inoculated into bratn heart Infusion agair and Incibal-
e al 22 C Puriled Isolales weie wienUled acoording (o slandard biochemical Lesis Bergey et
al., 19684 Schaperclaus et al . 10682 and Austic apd Austin,k 1983}
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Mycological examination:

Mycologica) ¢xaminalon was perlormed according (0 the method deseribed by Robert (1982).

Experimentsl infectlon:

The pathogencelty of the Isolated bacterla was confirmed by dividing 50 eels Into 5 cqual
groups. The first, second. third and foufth groups were Injected with A. hydrophlla. P. Nuorcs-
cens. S. faecalls and V. angullarum. at a dose of 0.2 ml of saline contalsing 108¢cells/ml inta-
peritoneally (i.p.) respectively. The fifth group was served as a control group. Fish were observed
dally for clinical signs abnormalilies and mortalitles. The pathogens were relsolated as a pure
culture from the freshly dead (sh (Amaro et al.. 1092).

Scositicity teest:

The isolated strains were tested fov antiblotc sensilvily using the dise diffusion wcthod
(Carter and Cole, 1890). In-vitro sensilivity of thc isolated strains againsl clove ¢!l wos
performed. Minimal inhibitory concentration (MIC) wits performed for clove ofl as descerided by
Davig et al.. (2003).

Laboratory evaluatiop of Ci{profloxacin (Cf):

A total number of 30 apparenly healthy ecls ere divided into lnr'ce cqual groups. The {irst
group was subjecled to a {reatment, 1.6 g Cl was dissolved in ouncc of 36% acetic acid Lo accel-
¢rate dissoluton and then added (o Lhe waler aquarium (o give a inal concentratjon of 10 g/ mi
of Cf and in)ccted f.p. with A, hydrophila. Eels were kept far 48 hr under exposure lo medicaled
waler withoul changing of water (Guo et al., 2008). The second group was challenged with A,
hydrophlla and kept without any treatment. The third group was left as a control. All Nsh were
kep< under observalon (o any clinical abnormalities, mortalles and for the presence of A. hy-
drophlla for 20 days.

RESULTS

The jsolated baclerial pathogens with I(ts prevalencc rales were Aeramonas hydraphili
(33.33%), Pseudomonaz fluorescens (18. 87%). Streplococcus faecalis (13%). Vibrio angull-
Jadum (12.33%), Falvobacierium columnare (10.33%), Vibrto vulnlflcus {9.33%) and Lactob-
acllus specles (3%) (Table, 1). Regarding (o fungal infections Saprolegnla parasitica was
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recorded as secondary bacterial Invaston in a percenlage al 4.67% and Ichthyophonus holeri 1%
(Table, 2).

Motlle Aeromonas septicemin;

MAS Infecled eel showed loss of balance, éxcesslve mucus secrelon, loss of appetite. sluggish
swimriing. dullness, skin eroslon and uleer. Petechlal hemorrhages on the external surface and
cxophihalmia were also observed. Prolapse and congeston of the vent was nalced. Gills were
congested or pale anemle and covered with heavy layer of mucus. Intermally, & generalized hy-
peremic appearance and yellowish ascellc Nuld were noticed. The ltver varied from yellow Lo dark
brown in color with necrole [oct In some cases and In assadallon with over distended gall blad-
der. The digestive Lract was void of feed (Pholograph, 1).

Acromanas hydrophlla appeared to be Gram -ve, meule short rods and pesilve in cytochrome
oxdase test (Table, 3

Ppeudomonadiasia ¢

FPscudomonas fluorescens was |solated as a causalive agent of Pscudomonadiasis. The dis-
cascd Nsh showed slow swinmming sl the waler surface, loss of appette, pelechial hemorrhages
in abdominal wall, fins and tall, Inlestinal prolapse and o rot. Congested or pale gllls were no-
Lced. Inlermnally, lver hemorrhages. enlarged splecn and kidney with ascitles (Pholograph. 2). Pa
Nuorescens was ldentliicd according Lo 1ls morphological culture and blochemical characiers Ma-
ble, 3

Birepiococouls ;

SLrepln-cn-.l:cus faecalis was tsalaled from heavy morlalltes among eels. [nfected Nsh exhibited
erralic swimming. loss of appelte, lethargy. no escape refllex, hemorrhages on differenl paria of
slin, uleer and comeal opacily. The most sirking clinical signs shown by the diseased eels were
unl-or-bilateral exophthalmla with accumulaten of hemorrhagle Nuid around the eyes (pop eye)
and ventral petechial hemorrhages, Inlemal examination revealed bloody Unged ascitic Nuld., en-
largement and congestion of liver, spleen and kdney and no feed was delected In Lhe slomach
and Intesting (Photograph. 3 & 4). Streplococcus fascalls was Gram posiUve cocel, non-motle,
and catalase negalive (Table. 3).
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Vibriosis : - {

Fish affected with vibriosls showed a generalized septicemia with diffuse haemorrhages on the
base of fins and comeal opacity. Moribund fish were anocrexdc with pale gllls which reflect severe
anemia. Internal examination of fish revealed no (eed in the stomach. internally, numerous petc-
chial haemorrhages were observed on the walls of the abdominal cavity and on the intestinal and
swimbladder surfaces. A moderate amount of fluld was present In the coelomic cavity and the
spleen was much enlarged and congested. Gall bladder was distended with bile. The kidney was
markedly sollened and severely congested (Photograph, 5 & 6). Vibrio vulnificus and Vibrio an-
guillarium are short Gram negallve rods (Table, 3).

Columnaris disease :

The affected fish showed loss of appetilc. loss of balance, eroded and hemorrhagic moulth, ex
cessive mucus secretion, ulcerauve skin lesions, frayed fins and tail rot and respiratary distress
(Photograph. 7). In some cases, congested kidneys were noticed on postmortem examination.

By microscopical examinations of wel mounts oblalned from gills or leslon. accumulatons of
long rods of gram-negative bacteria (Falvobactertum columnare) were detected (Table, 3).

Lactobaclllus species infection :

Lactobactilus species Infected fish showed dark pigmentation, hemorrhage on diflerent parts
of the body. eye catarsct and fin rol. The posimoriem examination revealed yellowish ascelic
fluld and enlargement and congesuon of the internal organs (Photograph. 8). Lactobacillus spe-
cles 1s Gram positive cocel, cocco-bacilll and bactlll In shape and unable to produce catalase (Ta-
ble. 3).

Saprolegniosis :

Saprolegnia parasilica had recognized as a causatlve agent of Saprolegnlosis led Lo heavy
mortality during acclimatization In fresh water and as a subsequent to Falvobacterium colum
nare (nfection. Clinically, the infected fish had whitish cotton-like growths on skin, fins, gills and
around the mouth, excessive mucus secrellon and rubbing agalnst hard objects. Also. loss of ap-
petite, loss of equilibrium, lethargy. respiratory distress. erythema, ulcer and loss of respouse (o
the external sUmull were obscrved (Photograph, 9).
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Ichibhyophoniaals :

No clinical signa abnormalities were recorded among the naturally infected eel with lehthyo-
phonus hoferi. Postmortem examinatlon of dead flsh revealed the presence of graytsh white nod-
ules on enlarged and congested kidney. [chihyophonus hofer was only isolated from ecl kidney
Hyphal growth was recorded in the Inoculated Lest wbes conlaining minimum esseniial medis
elther at pH 3.5 or 7 (Photagraph. 10]. Microscopically, keel formalon appeared at 24 hr. and
spherical hyphal terminal bodies were formed after 10 days of inoculation.

Experimentally Infecled 2els with different pathogenic bacleria (A. hydrophila. P. lucrescens
5. faecalls and V. anguilarum) showed similar clinical signs and postmoriem changes o the nal-
urally infecied one. The moriality patterns among the ariificially infected el by 1.p. were shown
In table {4). Re-(solation of the Injected bacterial pathogens was performed from all dead and ex-
perimenlally discased fish. On Lhe other hand, no morallly was recorded in contral group

A number of compounds were shown o be effeclve in vilro against A. hydrophila P luores-
cens, Streptococcus (aecalls and V. angullarum (Table, 5). Oné of these the anublote Ciprofiox-
acln, 18 the drug of cholece lor treatmend of different bacteral discases.

The resulis of the Investigation demonstrated the polenlal therapeulical application of Clove
oll as a herbal agent against the tesied bacteral pathogens in 2¢ls [Photograph. [ 1). The MIC
values of clove oll to A. hydrophiia. P. fluorescens. 5. faecalis and V. angullarum were 0.015,
0.0075, 0.0075 and 0.02 _|

Regarding o the laboratory trial for the treatment of fish ariificially Infected with A hydrophi-
la with use of Cf at concentraton of 10 pg/ml, our resull showed thal Cf was effectve against
MAS, The tlinical slgns were disappeared and the treatled fish returmed (o the normal state of
health. A. hydrophila was nol isolaled from Uhe wreated flah. Table (6) showing Uhe mortallty rais
among the treated and non-Lreated groups

DISCUSSION

Adquaculiure indusiry in Egypt has been growing rapidly in the past decade. [t plays an impor-
Ltani role in the development. a source for export eaming. and has been a leading sector In eco-
nomic growth (McElonon, 2008). Qulbreaks of disease have become a critical factor which has
hampered the development of aguaculiure In many couniries leading 1o sigmificant economic
Ioases of cultured fish which inhibils the expansion of aguacullure (Aostin and Apstin, 18683
and Toranzo et al., 3008).

Fish are susceplble to a wide variety of baclerial pathogens. Generally, eels contract the
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same bypes of baclcrlal diseases as do other warm water fishes (Plumb, 1988). A higher Incl-
dence of bacterial pathogens and for distase coeurred during the process of culling and In clder
eels during warm months. The primary acUalogical agent of disease of cullured eels was A, hy-
drophila. Other potential pathogens isolaled included A, salmontcida. Vibrio spp. and Pseudomo-
nas spp. (Davis and Hayasaks, 1883} The culture of ecls depends upon the collecUon of wild
glass eels and elvers, This could resull from added stress and possible abrasions eccurring dur-
ing e cullmg process [Davis aod Hayacaka, 1983)]. Fizh [arms prevdde ldeal conditions for the
Incidence of the diseases (Woo and Bruno, 1988)

Molle Atromonas seplcemia (s a significant bacterial sepUcaemia caused by A. hydrophila
The organism appears (0 have a wide geographical distribulon sinee it 16 found In many coun-
tries (Plumb, 1808), Aeromonas hydrophila cavuses a hagmorrhagie seplicacmia In fish.

Intermal examinallon revealed no feed 10 the slomach and intesung and gencralized hypere-
mba, Sioular observalfons were reconded by Egusa, (1978); Dawvis and Havasaka, (1883}
Plumb, (1989): Toranzo et &l., [2008) sod Yavazcan et 2., [2006)

Pacudomonadiasts 1s one of the major bacterlal pathogens causing hemorrhagic petechia in
e aldn and Internal organs Shmdlar resulls weore recorded by Egusa, (1878]; Davis and Haya-
raka, [1583); Stewart et al., (1983); Plumb, (1898} and Toranzo et al.. (2005]

Streplococcal disease In fish was Nirst reported in 1957, affecting cultured rainbow trout In
Japan (Hoshina et al., 1958). Slreptacoccal Infectons of Nsh are conzldered an emerging serl-
ous distase affecUng a varety of wild and cultured fish throughout the world. Diseased {ish
shawed loss of appetite, lethargy and nemorrhage on differant parts of skin, uleer, exophthalmia
and congestion of the intemal organs. Similar piclure was previously deseribed by El-Rafaee,
(2008): Toranzro et al,, (2006) and El-Ashram and Abhd El-Rabmanp, (2008). Sireplococosls are
considered also as potentlal zoonotic agents capable o cause disease In humans (El-Refaee,
2008,

Yovualniiicus and V. anguilarium are palhogenic gram-negalive bacteria which represents the
main infeclouws discase of e¢ls causing signiflcanl external leslons Including ulcer, necroais, ex-
ophlhalmia which make Osh unmarkelable, high morality rales and cavsing important econam.
lc losses (Austin and Austin, 1993). Fish affected with vibriosis showed & generalized seplce-
mia, corneal opacity and exophthalmia Morfbund fish were anorexde and anemic. Such Nindings
were mel by MeCarthy (1978): Egusa (1878); Davis and Hayasaka, (19683); Shaaban et al.,
(1986): Plumb, (1860); Ahd El-Rahman and El-Aghram, (2006); Toranto et al., (2005) and
Fouz et al., [2008). McCarthy (LB78) lsolated V. anguillarum from eels reared in freshwaler
farms with the same clinical signs and p.m. lesions. Vibriosis infectlons could répresent a seri-
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ous riak for public health (Abd El-Rahman and El-Ashram, Z0006).

The affected fish with Columnarts disease had eroded and hemorrhagic mouth, ulceralive
shin. frayed fins and tall rot. These results were gone hand In hand with those mentioned by
Austin and Austin, (1983); Plumb, (1996) and Toranzo et al.. (20085).

Diseased ecls showed clinlcal signs and postmortem changes that were typleal of Laclobacll-
us apecles infeclon (Abd El-Rabman, 2003 aod Toranzo et al., 2008).

Similar morphological and blochemical reaclions of the isolaled bacleral pathogens were re-
p-qu‘.ﬂd by Austln and Austin, (1883); Bhaaban et al., [1806); Flumb, [1988); Abd El-Rahman,
{2003) and El-Reface, (2006).

Saprolegnioals ia a serfous winler discase that occurs In fresh-water [wmed fish (Lategan et
al, 2004). Fungal lalment become (Iral evident on the snoul or the tall reglon of diseased eels
followed by necroals and eventually ulceration (Egusa, 1978 apd Lategan et al., 2004). Howev-
er, alreas suffered by the ecla during the necessary management practices of grading and han-
dling, partloularly when waler temperatures fall. leads to outhbreaks of saprolegnloals In Lhe ecl
ponds (Lategan et al., 2004).

Ichihyophoniasls |s & granulomatus gystembc fungal disease. occurs in bath freshwater and
marine (shes (Henfy, 2002], Ichihyvophonus hofer! was laslated from kldney showing grayiah
while nodules and congestion. Similar results were oblalned by Schaperclaus et al., (1982) and
Henfy, (2002).

Outbreaks of diacases are usually accompanfed with siress (aclors as overcrowding. sudden
change {n temperature, pollullon, handiing and nutritional status (Flumb, 1998; Woo and Bru-
na, 1809 and Tavurcan et al., 2008).

With development of loday's intensive aquaculiure industry, large amounts of anliblotes and
gynthetle anUbacterial agents arg used In ecl’s farms (o prevenl and treal Infections diseases,
Ciproflaxacin 1s currenlly the most used clinlcal antiblotlc in the world (Guo et al., 20085), Cip-
rofloxacin showed polenbial as candidale compounds for In-vitrg and in vive tials. Such Mndings
wiere recorded by Abd El-Rabmen and El-Asbram, [2006) and El-Refsee, [2006].

Clove oll 1s derived from the stems. leaves and buds of Eugenia caryophyllata tree, and Its ac-
tive Ingredient is eugenol. it 18 safe, effectve. Inexpensive and anesthetlc (Walsh and Pease,
2002). Our resull showed that clove oll had an inhibitory effect against different bacterial patho-
gens (Heene et al., 1898). Clove oll and eugenol are listed by the US Food and Drug administra-
tion (1978) as safe In human when used at level nol exceeding 1500 p.p.m.

In copelogion, 1t |5 obvious rom this aludy thal L s Important o perform extenaive monilor-
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Ing of Niah pathogenie bacleria in order Lo abtaln mereasing knowledge af lhe mast Impoartant dis-

eases which ocour in fish Tarms, Alsa. to evaluate the mast sulable methad for preventtlon and
control of digseases.

Mansaura, Vat. Med. J. Val. IX, No. 2, 2007
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Table (1): The prevalence rate of the isolated bacterial pathogens.

Bacterial pathogen Number of Nurober of Pereenlage of
examined fish diseased fish infcclion

A. hydrophila 300 100 33.33

P. fluorescens — 300 Sé 18.67

S. faecalis 300 “ .39 13

V. anguilarunt 300 37 12.33 N
F. columnare 3oo 31 10.33

V. vulnificas 300 28 9.33
f Lactobacilus 300 9 3

Table (2): The prevalence rate of the isolated fungi.

Fungus Number of Nurber of Perceotage of
| ecxamined fisb diseascd fish infection
I
S. parasitica 300 14 4.67
1 hoferi 300 3 1

Mansoura, Vet. Med. J. Vol. IX, No. 2, 2007
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Table (3): Morphological and biochemical reactions of the isolatcd bactcrial
pathogeas {rom oaturally infected ccls.

ltems A. P. S. V. F. V. | Lactobacillus
hydrophlla|fluorescens| faecalis | anguillarunt columnaris | vuinificus specics
Gram-stain -ve -ve | +tve -ve -ve -ve tve
Shape coccobacill Bacilli coced Bacllll Bacilli Curved Bacllli cocel
{ Borilti
Arrangemenl single single Single single single Single Single short
shaort short chaln
chain . chain
Oxidese + + - + % + +
Catalase + + - + + + D
O/F F O ¥ F 0/- F O/-
Molility + + - + + + -
Indol + ~ - + - -
V.P. + - | - + 2 . -
M.R. + + |+ |+ ; + +
H2S - - - - + . e
Citrate + + | -D -
Starch - 4 + . - -
Gelsglio + + - - + 7 -
Acld from: + + + + D + +
plucose
Sucrase 4 + + + - e +
Fructose + + + D + +
Salicip - - - - i - + D
Arabinose D A D . - +
Lactose - - - - + -
Galactose + D - - + -
Sorbitol - + + |+ . - + +
Xvylose - + + D - - -
Trehalose + + D - - D
Manitol - + + + - - +
Maltose + + + - + D
Glyeerol - . + = - D -
inIsitol - + + 5 - + +
Nitrate. + - H + - -
Arginlnc hyd. + + + + + + +
Dec. of Lycin - - - - - + -
Oroithine + + - - = « -
Growth on + + + = + + +
Nacl 0.0%
7% - - - + - + =
37°C + + + + D + R T

Mansoura, Vet. Med. J. Vol. DX, No. 2, 2007
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Table (4): Pathogeecity of A hydrophila, P. fluorescens, Sireptococcus faecalis and
Vibrio anguitarum amonp arificially {afected eels.

Fish group | Bacterial Route  of | Numher of | Number of | Mortality
pathogeas inoculatioo infected fish | dead fish rafe

[ A. hydrophila /P 10 10 100

o P. fluorescens P 10 7 70

ITY S. faecalis /P 10 9 90

v V. angudarum /P 10 10 100

v Control /P 10 i 0 0

Table (5) Sensiivity of somc bacterial isolates to diffcrent antibiograms.

Acllblaic agrlagl | symBol  Pogieniraih|Swiceptible] A, hydrephlia Pscudomonss kpp. Vibrio spp Streprocoteus tp.
oo {m&g) | z00n (mm) i T X
inbibitloo |Seaxitivity| lahibitlea | Sensitivity |lahibltlon | Seagliivity| lnhibldoo | Seasitiviry
| xoom {raay | rewciloo | zoon (mm| reacllam |xoon (mra| cencilon | xpon (mm | reaciion
- | | _

Admpleltla AM 10 229 19 R 7 R 7 r T R
Clprofomacis cp s | a2u k¥ s 17 S 10 5 1§ M
Enbramyclae E s 218 12 § 8 R 10 R 24 N
Ksarmydla K. 30 18 4 R | 1B S 1 R 10 R
Nalxic acld NA 30 219 16 3 12 1 28 3 6 ]
[soiphonnmyclo P 0 1.8 0.0 R 0.0 R o N 1 M
[Strcptemrala 3 10 K 0 R 19 3 e R T; s
Troehoprim + 135/

e Sal 216 15 S 18 S b S 0.0 R
walphametboxazol .75
Tetyaeycline TE 0 =19 n S 185 R 20 s n [3
Veacemycln VA 30 2i1 00 R 0.0 R 04 J R 20 s

Mansoura. Vet. Med. J.

Vol. DX, No. 2, 2007
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Table {(6): Laboratory clficacy of Ciprofloxacin for the contral of A. hypdroplila

infcclion. _ _ e
Fish group ; KWumber of fish | NMumber of dead fish | Mortality rale
Treated and infected | 10 2 N
MNon-treated and infected 1 10 100
Control It I 1
A = ]

bl b -
'I.T:-_—',E";m'EP_JJ 5 et o S

a

T

Photograph (1) Lels infected with A hpdrephila showmg severe hemorrhages
an different parts of the bady {A, B&C). (D, E&F) Congestion
of pills and wnternal organs with empty intestineg

Mansoura, Viet. Med. .J. Val. X, No. 2, 2007
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Photograph (2} Eel fish suffered from Pscndomonas seplicemia,
{A) Petechial hemarrhages and hemorrhages on
different parts of the boady especially abdominal
part. {B) Congestion in the internal organs.

"'Hl-l—-i"l P "I. !
_'rw"iﬁ.ﬁt 'ma‘-lh-__-

Photograph (3): Ecls infected with S, faecafis. (A): Exophthalmia and
cyc cataract, (BB): Conpgested cye. {C): Slight
hemarvhages on skin and dark coloration. (D)
Iniestinagl profapse.

Mansoura, Vet. Med, .J. Vol. IX, No. 2, 2007
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Photograph (4): Postmorcem changes associiiled with S foecnlic. (Ay:
Congested gills and pale liver. {B): Congested liver witly
yellow pacchics. (C): Congestion in the interanl sryans.
(D): Taver showing pin head white foci.

Phatograph (S): Ecl fish infected with Vo anguillarum. (A, B&C):
Hemorrhages on different parts of body and inflamed
ansl opening. (D&E): Congested gills nd dark
congested liver.

Manspura, Vet. Med. J. \ol. X, No. 2, 2007
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Photograph (6): Ecl naturally infecied with V. veliificus, (A, B&C)
Hemorrhages on different parts of body aod inflamed anal
apeaing. (D): Congesicd gills and yellowish liver, (E&F):

congested internal orgons.

Photograph (71: Ecl lsh salfered fram F. coliinare infeclion. (Al
Mlais mortakliiv. (B): Weer. {Cy Taill and Nin rot
wril dpifscarange nf werlehral column

Mansoura, Vet bd. J Val. X, No. 2, 2007
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Photograph (8): Ecl fish suffered from Laciobacillosis, Dark black
coloration allover the hady (A) o the Jorsat part (1)
{C&E): Congested and hemorrhagie hiver.

Photograph (9): Eel suffercd from Swprolegniasis. (A& D) fungal growth
on fins and tails. (O Fongal grovwth on the mouth.

Mansoura, Vet, Msd. J. Vol X, No. 2, 2007
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Photagraph (10): Callure of 2 boferi on MEM-10 showing
hyphal srowih of pH 7.0 (A) amt pH 3.3 (11)

Phatagraph {11): In-vitro sensilivity test showing inhibition zone
dug to clave oil.

Mansoura, Vet. Med. J Vol. X, No. 2. 2007
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